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Genuine Parts

ROOTES GENUINE PARTS

Rootes Genuine Parts are identical to the high

quality Factory Parts ‘installed in new Rootes

vehicles, made by the same craftsmen, on the same

‘machines.

A first class Parts service is availoble through a

world-wide network of Rootés Dealers.

Always insist on Rootes Genuine Parts.
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FOREWORD

Every possible care is taken during the manufacture of these cars to ensyre that they leave the factory capable of
giving many miles of troubie-free motoring. Proper lubrication and maintenance are absolutely essential
if satisfactory performance is to be maintained. For details of the factory’s recommendatlons, reference
should be made to the owner's handbook supplied with the car,

When undertaking any repairs or overhau! it is essential that the unit to be worked on is cleaned and kept clean
while the work progresses, Dirt is detrimental to the correct functioning of a vehicle and conducive to a high rate
of wear. :

INDEX

The various units and systems of the vehicle are dealt with In sections which are listed on page 3, each belng
distinguished by a reference fetter. Each sectlon thus referred to opens with a contents and Index page, so that
‘any particular operatlon may be picked out in the shortest possible time.

GENERAL DATA

Comprehensive information regarding dimenslons, tolerances and welghts Is given at the beginning of the Manual. B

ROOTES SPECIAL TOOLS

Certain service operations are greatly facilitated by the use of the speciaily designed tools manufactured b‘y‘

Messrs. V. L. Churchill & Co., London Road, Daventry, Northants,, England. The use of these tools is described i

under the appropriate section headings.

DECENTRALIZED SERVICE

In order to provide the best possible service for owners, the dealer organisation throughout the world forms a link
between the owner and the factory. All problems relating to the servicing of cars are deait with through that
organisation, dealers having behind them the backing of the factory service department.

Owners who require advice or information which is not dealt with in this workshop manuai should direct their

enquiries to their dealer. in all correspondence it is imperative that the full chassis number, Including prefix and '

suffix letters is quoted and that reference is made to any previous correspondence. The chassls number, including
the prefix and suffix letters, will be found stamped on a plate fixed to the feft-hand side panef in the engine compart-
ment.

The engine number will be feund on the lefi-hand side of the cylinder black, Immediately above the oif P"Eisuré""'
switch. This information may be required for customs purposes.

FROST PRECAUTIONS

Impartant note: As the englne |s constructed of aluminlum alloy, anti-freeze to British Standards Specification 3150

must be used, otherwise serfous damage may result (see Section '*A™). The importance of taking proper precautions

against damage by frost cannot be over-emphasized.
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Regional Offices

ROOTES CONCESSIONAIRE COMPANIES & REGIONAL OFFICES

AUSTRALIA

Rootes (Austrafia) Ltd,,
P.O. Box 100,

Port Melbourne, 5.C.7,
VICTORIA, Austrafia.

CANADA.

Rootes Motors {Canada) Ltd.,
P.C. Box 174,

Station 'H’,

TORONTO 13, Canada.

Rootes Motors (Canada) Ltd.,
25, St. James’ Street,

Yille St. Pierre,

MONTREAL, P.Q., Canada.

Rocotes Motors (Canada) Ltd.,
3135, West Broadway,
YANCOUVER, B.C., Canada.

CARIBBEAN.

Rootes Motors (Western) Ltd.,
P.O. Box 1479,

NASSAL,

Bahamas.

EAST AFRICA.

Rootes (Kenya) Limited,
P.Q. Box 3020,
MAIROBI, Kenya.

EUROPE.

v E

Rootes (Belgique) S.A.,
126, Rue de Linthout,
ERUSSELS 4, Belgium,

Rootes Motors 5.A.,
6, Rond Point des Champs Elysees,
PARIS 8, France.

Rootes Autos, 5.A.,
12040, Rue du Commaerce,
GENEVA, 1204, Switzerland.

Reoates Italia, 5.p.A.,
Torre Velasca,

Piazza Yelasca 5, MILAM, ltaly.

Rootes Autes {Deutschland) GmbH,
4, DUSSELDORF-RATH,
Oberhausenerstrasse 17,

P.O. Box (Postfach) 171,

Germany.

Rootes Motars, A.B.,

. Sveavengen 35-37,

STOCKHOLM, C. Sweden.

Roctes Espana 5.A.,
Alcala 95 Piso &,
MADRID 9, Spain,

FAR EAST
Rootes Limited,
Room 1903/4, Union House,
Chater Road,
HONG KOMNG.

famato Motor Ca. Ltd,,
22-90 Minami-oi &Chome,
Shinagawa-Ku,

TQKYO, lapan.

MEXICO,
Refacciones Britannicas, §.A.,
Insurgentes Morte 514F,
MEXICO CITY,
Mexico 4, D.F,

MID. AFRICA.
Rootes (C.A.) (Pvt.) Ltd.,
P.O. Box 2382,
Burntey Read, Workington,
SALISBURY,
Rhodesia.

MIPDLE EAST.
The Rootes Group,
P.O. Box 2289,
BEIRUT,

Lebanon.

SOUTH AFRICA,
Stanley Motors Ltd.,
P.Q, Bax 77112,
Stanmot Building,
30, Elofl Street,
JTOHANMESBURG,

Transvaal, Rep. of Scuth Africa.

Rootes Mators inc.,

42-32, Twenty First Street,
Long Island City 1,

NEW YORE, LS. A,

Rootes Motors Ine.,

4830, West Pico Boufevard,
Los Angeles 25,
CALIFORMIA, US.A,

VENEZUELA.

"UNITED STATES OF AMERICA.

Roates Motors de Venazuela, 5.A.,

Apartado 621,
VALENCIA,
* Edo Carabobo, ¥Yenezuela.

Nornes and addresses of dealers in the different territories can be abtained from the abave.

Telephone nunibers are available in relevant local directories.

PRy
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SCHEDULE OF FREE SERVICE

AFTER COMPLETING FIRST 500 MILES (800 KM.)

L - ) .
: Cooling System Fill to correct level. Do not overfill.

Engine © Check tightness of cylinder head (cbid) to correct torque figures.
Check manifold nuts for tightness. ' '
Examine engine for oil leaks and rectify as necessary,
Examine tension of fan belt and adjust as necessary.
Reset contact breaker gap.
‘Draln sump when hot and refill with new engine oil.
Check valve clearances and reset if necessary.

Clutch Examine hydraulic system, inciuding bleed screw, and correct any leaks.
Transaxle Drain {when hot) and refill.
Front Suspension " Check the following for tightness:—

and Steering {a) Steering rack assembly fixing nuts,

(b} Steering arms securing nuts,
{c) Steering linkage ball joines and nuts.

(d) Steering coiumn tube to. floor belts and bolts securing column Inhar:coupling
to rack.

{e} Suspension arm pivot bolts.
{f} Stub axie carrier inner bolts,
{(g) Bolts securing front suspension bracket to bady.

- Check track rod-ball pin to sacket alignment and correct if necessary.
Check locknuts for tightness.
Examine hub hearings for smooth operation,
Check frant hub endfloat and re-adjust If necessary.
Check front wheel “"tog-in"" and reset if necessary.

Rear Suspension Check the following for tightness:—
{g) Suspension arms pivot holts.
{b} Rear crossmembaer securing bols.

(¢ Drive shaft coupling bofts.

Shack Absorbars Check fixing bolts for tightness,
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Schedule of Free Service

Brakes

Electrical Equipment

Road Test

Examina bolts securing back plates for tightness and retighten as necessary.

Check master cylinder reservoir fluid level. If low, examine for leakage and rectify.
Top up as required. Make sure cap vent hole is clear,

Check adjustment of brakes,

Examine battery and top-up if neces'sary.

Carry out brief road test and make necessary adjustments,
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PROPRIETARY ARTICLES CLAIMS

Dealers should make all claims relative to the items in the following list direct to the manufacturers, in accordance
with the addresses given.

Battery
Cables ... ... .. . o .
Coil

Control box [voltage control reguiator)

Distributor

Generator

Lamp bulbs

Horn

Flasher unit

Lamps

Starter

Windscreen wiper

Joseph Lucas Ltd,,
Service Dept.,
L Great Hampton Street,
Birmingham,

Horn (Clear Hooter) ... ... .. .. .. Clear Hooters Ltd.,
Bedworth,
Warwickshire.

[nstrument panel

Petrol gauge ... §. Smith and Sons (M.A)) Ld,,

Qil pressure gauge North Circular Road,

Water temperature gauge ... Cricklewood, London, N.W.2,

Speedometer and cable...

Fuel pump; alr cleaner; heater blower A, C, Delco, Dunstable, Beds,

Carburetcor .., Solex Ltd., 223-331, Marylebone Road,
London, N.W.1. :

Radic .. . wn e w  we .. S.Smithand Sons (Radiomobile) Ltd.,
Morth Circular Road,
Cricklewood, Lendon, N.VY.2,

NQTE, In overseas markets an approach should be made to the proprietary manufocturers’ local company or
agency in the territory in which the vehicle operates.
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General Data

GENERAL DIMENSIONS

Wheelbase (Al models)
Track—Front
—Rear ... .
—Front {van) ...
—~Rear {van) .

- Overall length—I{mp

—Chamois ...
—Van

Dvera!l heaghr. (un!aden)—«Saloon

—%Yan

" Qverall width (All models)

Ground clearance {laden}—Saloon

—Van . ...

Turning circle—Saloon
—¥an
Kerb weight (approx.)—Saioon
—Van

Towing capability}(All models) ...

CAPACITIES

Engine—including filter

Transaxle

Steering unit..

Coaling system (with heater)
{less heater)

Fuel tank ... -

Battery

RUNNING-IN SPEEDS

. 0 to 500 miles {800 kmy—Top '
—Third ...
—Second...

~—First

500 miles (800 km) to 1,000 miles {1, 600 km}-—Top

ENGINE—GENERAL
MNo. of cylinders ... .
Stroke e
Bore—A grade

—B grade

—C grade .
Capacity—Standard bore ...

Cempression—ratio—High {Saloon oni}r}
—Low (Saloon and van}

Compression—pressure (HC)
Compression—pressure (L.C)

GENERAL DATA

6100, (208-3 om)

4fe. 11in. (1246 cm)
3 fe. 11-9in. (121-6 cm)
3fe. 113 in. (121-3 cm)
3fe 10ZIn.  (119-1 cm)
M ft.7in.  (352:7 cm)
11 ft. 95 in. (3577 em)
11 ft. 93 in. {3577 em)
4ft. 6ftn.  (138-4 cm)
4t 11 in. (1511 cm)
Sfe. 04 in. (153 cm)

5 in. {i4 cm)

62 in. (17-1 cn}
30ft. 61n. (92 metres)
29 it {B-B metres)

1540 ibs. (698 kg)
1564 Ibs. (709-1 kg)
81 cwre, {431 kg)

3% pints (6:6 LLS. pints; 31 litres)
47 pints {5-5 LS. pints; 2+5 litres)
3 pint (-7 U5, pints; -28 litves)

11 pints (13-2 U.S. pints; -2 litres)
73 pints (10-5 U.S. pints; 42 licres)
4 gallons (7-2 LS. gallons; 27-2 litres)

32 amp.hr.

38 amp.hr. {certain export territories)

48 m.p.h. &4 kph}
30 m.p.h. (48 kph)
18 m.p.h. ‘29 kph)
10 m.p.h. (16 kph)
. (96 kph)
h_ {72 kph)
37 m p h. {43 kph)
13 m.p.h. {24 kph)

4

2-377 in. (60-37 ram)

2-6763[2-6766 In. {67-99/67-98 mm)
2-6772[2-6769 In. (68-00/67-99 mm)
2-6775[2-6772 In. {68-01/68-00 mm)
534 cu.in. {875 c.c}

10-0 :1

8-0:1

185200 1bs, 5q. In. {1314 kg, cm3)

175490 Ibs. sq. dn. {12/13 kg. cm?)
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_ PERFORMANCE
EBHF ETOss ... .. .. (LCY 369
i BHP nett ... {LC) 34

{ Max. Torque Tbs. fc. (kg m) (L.C) 49 (67)
: Max. BMEP |bs./sq. in. (kg.fem?) (L.C.) 139 (19-])

ROAD SPEED/ENGINE SPEED
Road speed at 1,000 engine r.p.m.

Gear
Top
Third ...
Second
First ...
Reverse

M) 417

(H.C) 39
{HC) 52 (7-1)

(H.C) 147 (20'3) } Developed at RPM

15-0 m.p.h. (24-1 kph)
10-9 m.p.h. (17-5 kph}
&9 m_p.h. (11-1 kph}
37 m.p.h. (5% kph)
4-4 m.p.h.  {7-0 kph)

CYLINDER BLOCK (for tarque loading figures see table at end of section)

Material
Max. oversize

Aluminium with fixed cast iron liners
030 in. {76 mm)

CYLINDER HEAD (for torque loading figures see table at end of section}

Material
Gasket—Type
Valve seat inserts int, fit

VALVES

Position and operation
Tappet clearance (cold)

Timing—Inlet opens
— . tloses
—FExhaust opens
_— ., clases
Head diameter {Imp]Chameis Mk. I]—lnlet
—Exhaust ...

M

Head diameter (Jmp/Chamajs Mk, H & Van)—ln!et ‘

—Exhaust ... .
Stem diamater—inlet and exhaust
Angle of valve seats..
Angle of valve faces.. ;
Stemn clearance In gulde_lnlet and exhaust
Valve length—Inlet and exhaust ...
Valve spring—Type...
—Retentlon
—Figted length
~Load fitted .
Valve guides—OQutside diameter ...~
~~length (exbaust)
~—dength {inlet)
—Interference fit . . .
—Fitted height above head {exhaust)
—Fitted helght above head {inlet) ..

Afuminium
Steel-asbestos.steel
-0025/-0045 in. {-063/-114 mm}-

Overhead ‘camshaft

A 1004/-006 in. (-10/-15 mm) lnle: W

e 006/ Q08 in. (-15/20 mm) Exhaust =
6° B.T.D.C.
45" AB.D.C.
46° B.B.D.C.
£ AT.D.C
1-066/1-062 in. (Z7-07]26-9F mm)
1-012/1-008 in. {25-70/25-60 mm)-
1-204/1-200 in. (30-58{30-48 mm)
1-066 1-G62 in. {Z7-07 {26-57 min)
279072795 in. {7-07 [7-06 mm)
45"
45°
-0027-003 in. {-05/-07 mm)
3194 in. (B112mm)
Single
Cup and split cotters
118 in. (289 mmj
31 hs. (14 kgs)
-502/-501 in. {12-75/12-72 mm)
1.525 in. (38-72 mm} '
1-463 in. {37-16 mm)
002/-0008 in. {-05}-0Z mm})
45 in. {974 mm)
3% in. (39 mm)

} Developed at RPM  {L.C.) 4900  (H.C.) 4800

2800
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TIMING CHAIN

Type ... .. .. . .. L . .. Singlewrow roller

Pitch ... v wv o +3750n, (9-5 mm) x 82 links
Roller dlameter ... .. .. .. e -2510n. {63 mm)

Width s ee <225 tn_ {5-71 mm)

CAMSHAFT (for torque loading figures see table at end of section)

Position . e e e . Overhead

Number and type uf bearlngs <+ «. 3;steel shell white metal lined
lournal diameters—front, centre, rear ... 9375/-9370 In. (23-81/23-79 mm)
Bearing internal dlameters—front, centre, rear e *9395/-9375 In. {23-86/23-81 mm)
Bearing running clearance ... ... .. ee e -002/-0005 in. (-05/-1 mm)

End floar ... .. . . L L 007/-002 In, {-17{-05 mm})

CRANKSHAFT (for torque loading figures see table at end of section)

Balance s e Integrally forged counterweights

MNumber and type of bmrlngs 3; steel shell lead bronze, lead indium overiay |
Diameter of main journals ... o 1-875 in. (4762 mam)

Diameter of crankpin 1-625 in, (4127 mm)

End thrust ... - <« Washer on centre bearing

End float .., eo e 00201 in, (-05/-25 mm)

Mzain bearing runn!ng clearance *0027/-001 in. (:067/-025 mm)

Blg end running clearance *0027 {-001 in. (-067/-025 mm)

CONNECTING ROD (for torque loading figures see table at end of section)

Material s e e e Steel forging

Type ... . “H" sectlon

Big end bearings s+ e .. Steel shell lead bronze, lead Indium overlay
Blg end bore (without bearlngs) o TTI-7705 in. (44-98/44-97 mm)

Big end, end float ... ... . ., -005 in, (12 mm) minimum

Sovall end baarings ... si v e Bushed

: Snrall end bore {bu%h&d)mngh grade : +6251/+6250 in. (15-877/15-875 mm)
—Low grade C e e -6150/-6249 in. {15-875/15-872 mm)
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GUDGEON PIN

Type ...

Location

Diameter—High grade
-—~Low grade
—Class of fit (in piston)...

PISTON

Type .
Material
Length e
Rings—Compression
—Scraper
Compression height
Max, permissible welght’ varlation per ser.
Grade A
B
D (service use only) ...
QOversize avallable

Piston skirt clearance (measured at right ang[es to

gudgeon pin hole) . .
Ring clearance (vertical clearance in groove)
Ring gap (fitted) in A grade bore..

Max. permissible run-out ...

FLYWHEEL

Ring gear interference
Ring gear shrink fit temperature ...

LUBRICATION SYSTEM

Type ...

Pump ..

Pump drive e

MNarmal prassure (hot)

Filter—Type
—Make...
—Capacity

FUEL SYSTEM

Pump—Type...
—Location

—Operation ...
~—Pressure

Carburettor-—Make.,..
—Type... '

Floating

Cirelips-

-6250/-6249 In, (15-88/15-87 mm)
-6249/-6248 In. (15-8715-86 mm)
Hand push at 20°C (68°F)

Solid skirt (HC—Aflat top; LC—dished top) = o

Aluminlum alloy (LO-EX)

2-04% 1n, {52-07 mm)

2

1

1-050/1.045 In. (26-7/26:5 mm)

4 drams (7 grms.)

2-6758/2.6755 in. (67-965/67-957 mm)
2-6761/2-6758 In, (67-972/67-965 mm)
2-6764/2-6761 In, {67-980/67-972 mm)
2-6767/2-6764 in. (67-987/£7-980 mm)
‘N5 i, (38 mm) and -030 In. (-76 mm)

-0014/-0008 in. (-035/-020 mm)
-0035/-0015 in. (-088/-037 mm)
*013/:008 in. (-33/-20 mm)
003 in. (-076 mm)

-016/-008 in. (-40/-20 mm)
200/220°C

Pressure

Eccentric lobe

Gear an crapkshaft

50 Ibs. In.2 (3-5 kg.em?)

Full-flow

Tecalemit }
1 pint {(1:2 U.S. pints; -57 licres)

Mechanical

Top of cambox

Lever by eccentric on amshaft
14—2 ibs. in.2 {-08—-14 kg.cmi')

Solex

BBDPiHT B30 PLH.Y—2, B30PIHT-—3or30PIH--—5



Jet setting differences with ‘B’-post mounted air cleaner

Mk.l {LC)—Air correction

—Econostat jet ...

Mkl (LC & HC)—Main fet

—Econostat jet
—Pilot jet

Mkl (LC & HC)—Main jet

—Air correction
—Econostat jet

—Pilot jet

High altitude jet setting
Between 5,000 ft, (1,524 m) and 10,000 ft, (3,048 m)

00
45

105

Bth re-issue ROOTES MANUAL WSM.141
Page 16 General Data
Settings [ sa pan, B3O PLHT—2 B30 PLH.T—3 Fagkipa SEAS PGB
Choke (YentupT) 22 mm 2mm 0 mm 20 mm 20 mm 2 mm
Main jet 1125 102 or 105 102 10 102 15
Econostat jet... 60 80 ' 80 80 7 125
Pilot jet (slow running) 45 4 40 0 4 45
Pilot jet air bleed J o mw %0 T 140 140 140
Air correcticn 7 160 150 150 150 175 150
i Progression holes 1212 2212 1%x9281%x0%  1x12&1x0% Ix12E1x09  1x1221x0P
Meedle valve seat 1-3 \;i::hlrmm 16 “::glh:rmm 16 \:‘!:lnhl:nm 16 wwi;';nblrmm 16 \:’:;!hlrmm 146 \:J;i:h'igi_mm
i Fast idle gap ... 7/8 mm I mm 7)8 mm 78 mm 7/8 mm F18 mm
Air cleaner ’ Paper element Paper alement Paper elemant Paper efement Faper element Paper element
Strangler control L Auomatic Automatic Autematic Manual Manual Manual

Blank Using Mk.I carburettor adapter eibow

40

105
170 .
Using Mk.li carburettor adapter elbow

75
40

i With Mk high compression engines use a 165 correction jet and turn strangler coil housing & mm anti-clockwise to

reduce tenslen an the strangler coil.

. With Mk.l low compression engines use a 190 correction jet and an acceleration pump rod SK-3151, additionally, tufn
: strangler coil housing 5 mm anti-clockwise to reduce tension on the strangler coil.

Note: [fthe engine is fitted with an export type air cleaner the main jet should be 100 whether the engine is to be
run at normal or high altitudes.

COOLING SYSTEM

Type ...
Pump ...
w  drive ...
Fan—No. of blades ...
—Diameter
Thermostat—Opens at
Radiator—Reliaf valve

Drain tap locatlon—Radlator

—LCylinder black

Fan belt—Depth
--Width at ouisld
—Adngle of "V™

—Outside length ...

€

Pump and fan
Centrifugal

‘“¥** belt from crankshaft pulley

g

994 In. (25-2 cm)

77°C (170°F){80°C (179"F)
In filier cap, 4 ibs. in.2 {-28 kg. cm?) {7ibs.in.2;
49 kg.em? from B.41/1003426 and B.42/1000101)
in bottom water tanik
In right-hand slde above oll filter
-3 k. (7-% mm)
375 in. (9-5 mm)

406

4362 In. (110-8 cm)
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IGNITION SYSTEM

Type ... .

Firing order ... = ...
Ignition control

Ignition timing {nominal) static

Cail and distributor

1,3.412

Fuliy automatic—vacuum and centrifugal

3° (3 mm) B.T.D.C,

The above lgnition settings may need SLIGHT alteration to meet Jocal fue! requirements, Such adjustments shaufd be made by means of the

Octane fuel range

(LX)

High comp: Low comp: .
Distributor Distributar Distributar  Distributor
RAPM. Degrees R, Degress
125-400 Start 200 Start
Ignition centrifugal advance 500 193¢ 500 147—34°
1000 4°—6° 1000 - 7940
3000 12°—14° 2000 135154
lgnition vacuum advance ... Hg" {of mercury)
4 r—y° 2 Fr—1°
6_} a_ 2 5 30___6b
11 61"9——8%6 ;l‘ Sn_sn
15 7°—9° 12 é°-—8°
Distributor—Maker’s No. ... 25.D.4
—Despatch No.—High comp. 40905
—Low comp. 409468A

—Drive ... -
—Direction of rotation
—~Contact breaker gap

—Contact lever spring tension
—Firing angles...

{viewed from above)

dwell closed)

0.0 1 1 use 95—27
80 1 use 85—87

Cffset from ofl pump
Anti-clockwise

15 in. (-38 mm}
18/24 ozs. (-51/-68 kg)
¢, 90°, 180°, 270°41°

—Contacts closed perlod (cam 60°43"
Coil—Make .. Lucas
—Type ... HA. 12
Spark. plugs—Make and type Champian N9Y
—Gap -025 in. (-63 mm)
CLUTCH
Make and type l.aycock diaphragm
Operation Hydraufic
Driven plate—Diameter 5L in. (13-97 cm}—Imp Standard
6L in. {15-9 cm) -—tmp Standard §
—-lmp Yan (from first productian)
—Compressed thickness 258/-282 in. (7-56/7-16 mm)
Thrust bearing Carbon ring
Free movement of withdrawal lever Mone

TRANSAXLE (for torque loading figures see table at

end of section)

4 forward speeds and reverse

Type ... .

Synchromesh on All forward gears

Final drive  —Type Hypoid bevel
—Ratio 4-857 :1

Gear ratios —Top 852 : 1
—Third 1174 1 1
—Second 1-833 :1
—Flrst 347 1
—Reverse ... 2846 :1

distributor vernier controf tokimg care pot to over retord or over advamce the ignition timing. The mm. dimension is measured on

periphery of crankshaft pulicy, before groove an pulley reaches pointer an timing cover on Foigtion of crankshajt.

{Up to BA29003750) Imp Da luxe {(Up to
B.419093265) Chamois (Up to B431007818}
From B.429002751) Imp Da luxe (Fram
.419093266) Chamois (From o43100981%).
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Overall ratios—Top... ... 4138:1 -
—Third 57021
—Second ... 8-905:1
—First e 1659511
' —Reverse .., 13-824 :1
Adjustment—Output shaft and plnlon e- e . Shims
—Differential bearings ... v o an Bcrewed sleeves
—Crown wheel {backlash) ... -« . w» Screwed sleeves {-0055/-0035 in. [- 139/ 088 mm7}
Bearings—Qutput shaft and pinion i Taper rellers
—Input shaft Front, needle rollers; rear, ball
—Clutch shafe {into ﬂywheel) Qilice bush
—Differential assembly ... . Taper rollers
No. of teeth—Bevel pinion S |
: —Crown whea| 34
Speedometer gears .. vee e we’ m e See under Front Suspension
Fillerflevel plug [ocatlon . Lefe-hand side

Far rosd spesdfengine spead r.p.m, figtires, o tahulntion oo page 13

REAR HUBS AND DRIVE SHAFTS ffor torque loading figures see table at end of section)

Drive shafts—Type ... ... .. .. we .. Solid shaft
—laint ... Unlversal
—Coupling ... e e Rubbar

Rear hub bearings ... ... .. .. wo . Ball

FRQNT SUSPENSION (for torque loading figures see table at end of section)

Type Independent ceil (swing axle)
Spring—Qurer dlameter 123 in. 79 cm) [3123 In.t 79 cm] 353 In. (20 een)
—Suatic laden fength e Early F56 in, (192 em) [78¢in; 199 cml { Corain &35 in. (2021 cm) tmp
—Static faden load (off car) | een 490 Ibs. (222 kg) [(470/510 Ihs.; 243,231 k] modsls 351389 Ibs. (1591176 kes) van
—Free length - 107 in, (86 cmd 1035 Ins 269 o) 294 in. (2524 cm)
Wheel movement—Laden to rebound .. 3 in. (76-2 mm)—Saloon 17 in (432 mm)—VYan
‘ —Lladen to bump 3 in. (76:2 mm}—Saloon 3-% in. {9%:0 mm)—WVan
i Castor angle .. - .t . 10°£1° positive
Camber angle (Unladen} - .;. 8°141° positive  »On Gap Gauges. See Section F
{ King-pin inclination (Unfaden) ... - 3*11° positive
" Ackerman angle—lInner and outer wheels Nil {paralle) steering)
Toesinatgratread ... .. .. . FintLn (47131 mm) ‘Lg'e"}':'g“ft,g o angle between the
Speedometer drive (direct) o Pin In nfs bub cap to cam in hub
Hub bearings—Inner wr s .. Taper raller
—Duter <" Taper roller
—End fleat ... .. .. -0065/-003 in. (-165{-076 mm)
Shack absorbers—Make ... Woodhead Munroe
‘ —Type ... ... .. Telescopic direct acting

—Mountings ... < Rubber bushed
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STEERING (for torque loading figures see table at end of section)

Make ...

Type ...

Turns tock to Iock -

Total angular movement (steermg lever)

Adjustment—Pinion endfloat .
—Rack and pinion (backlash)

REAR SUSPENSION

Type ...

Spring—Outer d:ameter
—>Static laden length e DAy
—Static laden load (off car) madels -
—Free lengch

Spring (Heavy duty}-—Outer drameter .
—>Static laden length
—Static laden load (off car)
—Free length

Toe-in at tyre tread . .

Camber angle (Sa[oon)——un[aden

{Van)—unladen
Wheel movement—Laden to rebound (Sa[onn)

{Van)
—l.aden te hump (Saleon)
(Var)
Shock absorbers—Make .
—Type
—Maountings

4032 in, (10'2 crm}
40 In. {18 cm)

940 Ibs. (426 kg) [B94/986 |bs. ; 406 /447 kg)
214 in. (23-2 em)

E.P. (Engineering Products)
Rack and pinion

2%

70°

Shims

Screw and locknut

Independent ¢oil (trailing links)
[402 in.; 102 em]

(735 in; 187 em] Carain

salaon

&9 in. (17T em) Imp
madels

127611386 1bs. (578629 k) an
[930 in.; 236 cm] %4 in. {230 cm) ‘
402 in, (10-2 em)

7-60in. (19-3 cm)

894/986 Ibs, (406/447 kg)

45 in. (24 cm)

< in. (7°9 mm) £} in. (3-1 mm) nominal—nat adjustable .. .
417445’ positive (not adjustal:le). See Sectien F

1°.4£45" positive

4in. (101-6 mm)

42 in. (106-6 mm)

3in. (762 mm)

2-3 in. (58-4 mm)

Woodhead Munroe

Telescopic direct acting

Rubber bBushed

BRAKES (for torque loading figures see table at end of section)

Make ... .

Type of system

Front brakes (drum)-— Matenal
—Dlameter ...
—LIning
~—Lining width

Rear brakes {drum) —Material
—Drum diameter
—Lintng
—Lining width

Tetal lining area

Adjustment jocation .

Handbrake—Type ... e

—Location
Access to master eylinder ...

Girling
Hydraulic
Cast iron
81n. (20-3 em)
Don 202 (Ferodo M5.3 on certain saloon models also van)
1-5 in. (381 mm)
Cast Iron
8in, (20-3 em)
Don 202 (Ferodo MS.3 on certain saloon models also van)
1-51n. (381 mm)
75 sq. in. (483-B em?)
Squared ad|usters on back plates
v. - Ratchet and pawl
voo O floor between front seats
In front luggage compariment
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WHEELS AND TYRES

Wheels—Type Pressed steel disc
—Size {5alaon) ... o Tilx4) or 4§
{Yan} e sl 2H x4
—Nao. of studs v e 4

Tyres —Size (Saloon) e 580012 Dunlop €41 or 155x12 Dunjop 5P.44{Tubeless)
(Van) - 5-50 x 12 Duniop ¥an G.72 nylon
—Rolling radiusr—Front 10-45 in. (26-54 cm)
—Rolling radius—Rear 10-57 in. (26-74 cm)

—Pressures—Front* (Saloon and uniaden van) 18 Ibs. in.2 (1-3 kg.cm?)
——Pressures—Rear*t and spare (Saloon and
unladen van) ... ... .. .. .. 30ibs.in2 1 kg.em?)

Spare wheel location Front luggage compartment
Lifting jack—Type ... .. ne  Scissors
Jacking location (Car)—Front Central (below suspension front plvot)

—Rear e e Each corner (pegs)
Jacking location (Garage)——Front Central {beiow suspension front pivot)
—Rear ... . Central {below body rear crossmember)

* (Saloon) Far fast driving increase oll pnesmres by 5 lbs in2 ( 35 kg.cm?).
1 (¥an) Increase rear tyre pressure by 15 bs. in.2 {10 kg. cm2) when fully laden.

BATTERY

Make and type (Saloon) ...

: {Van)
! System

' Yoltage
Specific gravity reading

GENERATOR

Make and type
Drive ...

Cutput cantrol
Brush spring tension

CONTROL BOX

Make and type

STARTER

Make and type
Dirive ...

Control type...
Lack torque ...
Brush spring tension

Lucas BHNH 7/2A—32 amp. hr.

Lucas 9A—38 amp. hr. {certafn export territories)
Lucas D-type~32 amp. hr.

Positive earcth up to Series I

Negative earth from Series |l onwards

i2

See Section M

Lucas C.40-1
“V'* belt from pulley on crankshaft

Current voltage control
22/25 ozs. (62}-71 kg)

Lucas RB340

Lucas M.35.G

Lucas **SB™

Solanoid

7-7 ibs. fi. {1-06 kg.m) 330350 amps @ 7-5/7-1 volts
30/34 ozs. (-B5/-96 kg)
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LIGHTING
System weae e s e e v Earth return
Type—Headlamp ... F.700 Mk, 10
—>Side and front flasher lamp Lucas 747
—Rear number plate lamp ... i Lucas 719
—Stop/tail lamp Lucas 692
—Rear flasher lamp ... ... ... .. ..  Lucas 69

LAMP BULBS AND LIGHT UNITS

Head (R.H.D.) e e Light unit (5041043)

Head (L.H.D.) Bulb (Lucas 410)

Head (France) Bulb (Lucas 411)

Head (4. America}) ... Light unft (7105078)

Side ... .. .. .. .. .. . .. Lucas 989 12v. 6w. or Lucas 222 12y, 4w,
Stop and taif... .. .. .. .. ... .. Lucas 380 12v. 21 /éw.

Front and rear flashing indicator ... Lucas 3B2 12v. 21w.

Rear number plate ... Lucas 207 12v. 6w.

Interior Lucas 254 12v, 6w, (festoon)
Panel ... Lucas 987 12v. 2-2w.
Headlamp main beam indlcater ... Lucas 387 12v, 2-2w.
Ignitlon warning ... Lucas 987 12v, 2-2w.
Flashing Indicator warning... Lucas 987 12v. 2-2w.

Ol pressure warning . Lucas 987 12v, 2-2w.

OTHER EQUIPMENT

- Windsereen wiper—Make ... TR Lueas
—T¥pe e e a e .. DR3A
—Armature end play e e 0124008 in. (-3/-2 mm)
Horns—Makse Lucas

—Type e i 9H
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TORQUE LOADING FIGURES

ENGINE

Cylinder head retalnlng bolts (tighten when cold)
Crankshaft (mains) .. .
Con, rod (big-end) ..

Bell housing studs (engine to t.ransaxle}

Camshaft bearing cap nuts..

Sparking plugs

Camshafi sprocket setscrew

Fhrweel to crankshafe

Temperaturas switch body ...

36 Ibs. ft. (5 kg.m)
41 ibs. ft. (5-6 kg.m)
18 ibs, ft, (24 kg-m)
9 lbs. ft. {1-2 kg.m}
6 lbs. ft. (-8 kg.m)
14 Ibs. ft. (1-9 kg.m}
19 Ibs. ft. (2+6 kg.m)
32 bs. ft. (4-4 kg.m)
20 |bs. ft. (27 kg.m)

Alf the folicwing maumting stede sheuld be torgue foaded to 6 ibs.ft. maximum (-8 kg.m) -

Ol filter biock
Water Inlet
Watar outlet
Chain teasioner
Cylinder head
il pump
Distributor

Timing cover to block
Sump

Manifold

Manifoid clamp
Cambax cover
Tappet biock

Fuel pump

Al surd nuts should be torque foaded to — 1 in. UNF 6 Ibe.ft. ( .8 kg.m)
w4 In. UNF 15 ths.ft, (2.0 kg.m)

TRANSANLE

Drain plug and filler plug

Output shaft.. .- .

Input shaf .

Bavel pinion bearing pre Icad {new hearmgs}

(spring balance readmg)

{old bearings)

Casing nuts—F%in. UNF ..
— in. UNF ..

Mounting cover bolts—-% in. UNF,

Crown wheel to cage (bolts marked “"W™")
: {bolts marked ”)("}

Differential flange nuts ]

i Differential shaft locknues ...

Bell housing nuts

Clutch release lever nut

Datent retaining plug

FRONT SUSPENSION

King-pin carrier to wishbone—Horizontal
—Vertical ...

Wishbone pivot bolts .-

Suspenslon support bracker.——Front
—Rear

Road wheel nut

Shock absorber to suspenslon

Suspension member to body

King-pin retainer nuk

Front hub locknut ...

(spring balance readfng)

35 1bs, fr. (4-B kg.m)

45 fbs. ft. (62 kg.m)

45 Ibs. fe. (62 kg.m)

1420 Ibs. in. {-16/-23 kg.m)

9/12°5 [bs. (4/56 kg.)
7/10 tbs. in. (-08/-11 kg.m)
4-5/6-25 Ibs, (2/2-8 kg.)

11 Ibs. fe. (15 kg.m ]

12 Ibs, fe. %1 % kg.mg cold;
16 Ibs. ft. (2-2 kg.m cold)

7% tbs. ft. (40 kg.m)

40 1bs. fe. {55 ke.m)
145 Ibs. ft. (20-0 kg.m)
130 ibs, fr. (18-0 kg-m)

25 Ibs. fe. (3-5 kg.m)

11 Ibs. fr. (1.5 kg.m)

7 [bs, fr. {1-0 kg.m)

16 Ibs. fi.(2-2 kg.in)
17 Ibs. fe.(2-3 kg.m)

74 Ibs. ft. (102 kg.m)
48 ibs. ft. (66 kg.m)
25 [bs, ft. (3-4 kg.m)
27 Ibs. ft. (37 kg.m)
27 Ibs. ft. {3-7 kg.m)
48 Ibs. ft. (6-6 kg.m)
43 ibs. ft. (5-% kg.m)
20 Ibs. f. (2:7 kg.m)
6 Ibs. ft. {8 kg.m) Flot to be squore with taper
13 Ibs. ft. {17 kg.m)

}hot
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REAR HUBS & DRIVE SHAFTS

Rear hub nut < 170 bs. ft. (235 kg.m)
Roteflex coupling boles ... s w3 |bs. fe. (47 kgm)
STEERING

Steering unit attachment "'U" bole T4 Ibs. e, {1-9 kg.m)
Steering unit to track red ... .., eo 37 dbs £t (51 kg
Track rod ball jeint.., oo 20 Ibs. e 2-F kgan)
Steering arm to stub axde ... ©o 33 0bs. e {4-5 kgom)

[nner celumn pinch boli—} in. UNF (head not marked) = 8 Ibs. fe. {1.1 kg.m)
—4}In. UNF (head marked with *"V'"y 10 [bs. ft. (1.4 kg.m)

~—& in. UNF (through boit) 13 Ihs. . (1.7 kg.m)

BRAKES

Backplate tostubaxde ... ... .. .. .. 14lbs fe. {1-9kg.m)
Wheel eylinder to backplate & lbs. ft. (-8 kg.m)
' Bieed screws e e e e e e S bs, fe (7 kgm)
Union nuts {male) ... T 7 Ibs. ft. {-9 kg.m)
Union nuts (female) R 9 [bs. fi. {1-2 kg.m)
REAR SUSPENSION

Crossmember to body ... ...~ .. .. .. 37 ibs. ft. (3:7 kg.m)
Engine mounting to cressmember e e 2T ibs. fr (37 kgam)
Shock absorber to body ... T4 1bs. fr. {1-2 kg.m)
Shock absorbar to suspension ... oo 251bs. fe. {34 kg.m)
Suspension piver bolts .., e 43 lbs, fr. (3-% kg.m)
CLUTCH

Clutch to flyweel balts ... 7 Ibs, ft, (-9 kg.m)
COOLING

. Fan cowl to water pump body .., 11 Ibs. fr. {15 kg.m}
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COOLING SYSTEM

DESCRIPTION By-pass juniction

The coolant is maintained in circulation through the sys-
tem by an impeflor-type pump secured to the generator
mounting bracket and positioned immediately in front of
a nylon cooling fan. The pump Is driven by a vee belt of
rubber which also serves to drive the generator, Coolant
is drawn into the pump from the bottom radiator tank
through a short rubber hose, from where it is defivered
to the engine cylinder biock and thente to the cylinder
head.

When the engine has attained its correct working tem-
perature, a thermostat incorporated In the cooling
system and situated in the cylinder head relieves, and
permits the coolant to flow around the system where it
returns direct to the radiator header tank.

The nylon cooling fan which 1s formed with a set number
of blades, blows cooling air through the radiator gills,
thereby reducing the cooling temperature; this being
particularly necessary during periods of in-town driving
or when the car is stationary with the engine Idling.

Coolant temperature warning lamp

Certain Imp models are fitted with a coolant temperature
warning system; this comprises a switch installed In the
cylinder head adjacent to the thermostat housing, and is
electrically connected to the oil pressure switch. There-
fore, in the event of the coolant temperature becoming
excessive (10643°C), the temperature switch will
operate and the ofl warning lamp on the inscrument
binnacle will ifluminate.

When the oil warning famp ilfuminates, the vehicle must be
stopped fmmediately and the cause investigated.

Refer also to Sections B and N of this publication.

This unit has been introduced into the system to improve
heater efficiency and simplify bleeding of the cooling§'
system, it is mounted on the chassis sub-frame adjacent
to the englne, and is basically a three-way juncrion,;
integrally constructed and Incorperating a bfeed valve, |

The chassis number introduction points for the unit arei
as follows:— :

B 419086306

imp, De-luxe
 Basic .. B.429003215
Chamois ... ..« o e

B.431003898

“The unit 1s shown in Fig. 1 with bleeding tube attached.

DRAINING AND REFILLING THE SYSTEM

Draining the system

1. Move the heater cantral on the facia to hot (red}g
position if a heater is fitted, :

2. Remove the radiator filler cap by turning it in an anti-;
clockwilse direction. ' ;

If tha system is warm, place a rag over the fler cap and |
remove the cap gradually, :

If the system has become overheated do not attempt :
to remove the cap until the system has cooled to its
aperating temperature. :

3. Open both drain taps; one located centrally on the |
bottom of the radiator, and the other on the right-f
hand side of the cylinder block adjacent to No. 1i
cylinder. i
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- Preparing the coclant

. Using Rootes Inhibitor;
{ When an anti-freeze mixture (s not used In the system,
{7 fluid ounces {4 pint or 200 c.c.) of Rootes Coolant

~ | Inhibitor must be added to the water to maintain the

‘ i system free from corrosion. The system must be cleansed
¢ and the Inhibiter renewed at yearly intervals.

i Using anti-freeze:

| Only antl-freeze to British Standards Specificatian 3150
f must be used. This should be added to the water in
| carrect proportion without the addition of the Rootes
{ Inhibitor. The exact quantity will depend upen climatie
conditions, but the maker’s advice in this respect should
i be accepted. Certain precautions are necessary when
! using anti-freeze; these are outlined in later paragraphs
! and should be strictly observed,

Refilling the system

1. Flush the system with ¢lean cool water and close the
i dralnage polnts.

2, Refili and bleed the system in the manrer described In
i the following paragraphs,

Systems with a heater or by-pass junction will require
! bleeding; those without a heater will not require bleed.
 ing, except they incorporate a by-pass junction.

Fig. 1. By-pass junction and method of bleeding system,

_Chamois ...

BLEEDING THE SYSTEM

An Important factor in maintaining the efficlency of the |
coaling system Is to ensure that it is free from pockets of |
alr. Hence it will be necessary to carry out the process :
of ‘bleeding’ when the system has been drained for any
reason, or where the heater has become inefficlent, and
in cases where the level of the coalant has fallen below
normal through tack of maintenance. '

It s most important that the bleeding of the air from the

- gystem Is carried aut when the engine is cold, in arder tg

take advantage of the closed thermostat condition
With the thermostat closed during the bleeding process,
the coolant is directed to the remate parts of the system |
where the air is quickly expelled by the diverted pumping
action, i

Bleeding procedure for earlier models

Prior to the following chassis numbers:—

Imp, De-luxe B.41908630¢
Bagic ... B.429003215
Chamois

B.431003898 1

The procedure is the same as given in the following para- i
graphs for vehicles fitted with a by-pass junction assembly,
except that the bleeding tube must be fitted to the
bleeder valve on the heater and be tong enough to extend
from this point to the radiator header tank. The part of
the bleeding tube used at the header tank must be of
transparent plastic material to allow observation of the
coolant during the bleeding process.

Bleeding tube porticulars:
Inside diameter
Length

& in. (48 mm)
14 ft. {425 m.)
Bleeding procedure for later modals

From the following chassis numbers:— ol
B.419086304

Imp, De-luxe
Baslez ... . B.429003215
B,4310035898

Th"e'.'bleeding Is carried out with the ald of a shert length

- - of transparent plastic tublng connected to the bleed valye
. {A) on the by-pass junction assembly as shown In Fig. 1.

The bleed valve (if fitted) on the heater matrix is not for
use and must be kept closed at all times.
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1. Close the drainage paints and fill the system with

coalant containing the recommended inhibitor of
anti-freeze in carrect proportion.

{ 2. Fit suitable length of transparent plastic tubing to the

bleed valve on the by-pass junction assembly, and place
the free end into the radiator header tank, then open
the bleed valve.

3. Move the heater control on the facia to hot (red)

Bleeding tube particulars:

position, if a heater is fitted.

: 4, Start the engine and run it at approximately 2,000

F.p.m,

5. Top-up the system with coalant immediately the {eve!
in the radiator is seen to fall,

4. Maintain the system in the full condition by constantly

topping-up until the fast traces of air have issued from
the bleeding tube.

7. Momentarily open the throttie to expel any trapped
_ air, then close the bleed valve.

: 8. Stdp the engine, remove the bleeding tube, and refit

the radjator cap.

Zin, (48 mm)
2 ft. (60 cm.)

Inside diameter
" Length

Unsatisfactory results
In the event of fallure to bleed alr from the sy'stem after
applying ‘the recommended pracedure, the foilowing
checks should be made:—

1. Inspett the system for leaks and tighten all connections.

9. Ensure that the heater control Is operating the valve
efficiently. -

3. Inspect the heater hoses for kinking.

4. Encure that the heater hoses are not restricted by
fareign matter, ‘

% Ensure that the routing of the hoses to the heater
connections i correct.

6. Check that the thermastat is to speciﬁcatidn and works
ing properiy.

FAN BELT ADJUSTMENT

Refer to Section B of this publication.

THE THERMOSTAT (See Figs. 2 and 3)

'The function of the thermostat is to check the flow of

coolant through the system unttf such time as the pre-
determined temperature has been reached; this attained, |
the thermostat opens fully and permits coolant to flow |
around the system. v

On starting the engine from cold, coolant Is circulated
around the cylinder biock under influence from the pump :
impelilar; additianally, coolant {s also circulated through
the passages in the eylinder head and the thermostat i
housing. i

Until the coolant has attained the predetermined operat-
ing temperature {(see General Data), the thermostat will
remain closed, so that coolant is directed by way of a
by-pass hose connected between an outlet on the cylinder
head and an inlet on the pump body, where it is recircu-
lated through the cylinder block and cylinder head.

As the coofant temperature increases above the pre-
determined opening figure.of the thermostat, its vaive
will commence to unseat and permit coolant to pass into
the radiator. This fresh circufation of coolant causes the |
pump impetior to draw from the bottom tank a supply at
a greatly reduced temperature. i

The engine coolant working temperature should not be
permitted to exceed the figure givenIn the General Data.

To remove

Drain the cooling system in accordance with the instruc-
tions given under the appropriate heading. !

Raise the car to a comfortable working height and remove
the vertical metal shield positioned immediately in front
of the cambox {5 cross-head screws). !

The thermostat housing wiif now be visible:at the front
of the cylinder head, retained by two nuts, ‘plain and :
spring washers. Remove the nuts and collect the washers; :
the housing can now be detached and the thermostat {
withdrawn from its seat in the cylinder héad. :
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Fig. 2. Bellows type thermiostat and thermostat housing.

To refit

Position a new or the original thermostat on its seat in
the cylinder head, ensure that both the eylinder head

: and housing jointing faces are free from foreign matter

| then position a new gasket over the mounting studs and

onto its seat.

Refit the thermostat housing and secure it in position with
the two nuts, plain and spring washers.

Refill the coaling system in accordance with the instruc-
tions given under the appropriate heading.

Testing bellows type thermostat

i Remove the thermostat from its housing in the manner
previously described, then submerge the thermostat in -

water which s In the course of being treated to the worke.

ing temperature. Additionally, place athermometerinthe

tat valve relieves, a reading can be recorded.

After starting to open within 2:2° to 2-8°C (4° to 5°F) of
its specified opening temperaturs, the thermostat should
be fully open within a further 5:6° to §7°C (10° to 12°F).

| Testing wax type thermostat

Before'de’clding to fita .;ﬁ-thermostat. the suspect unit
should be checked in the following manner:—

Examine the thermostat visually to. ensure that the
riveted or saldered joints are secure.

Ensure that the jiggle pin is in position and free to float.

Page 5

Check that the rubber seal on top of the wax type element

is not cracked or perished and that no wax is exuding
frem beneath it.

Fully immerse the thermostat in cold water, taking care
not to allow it to touch the bottom or sides of the con-
tainer, Suspend it from a fixed part of its structure in
order not to interfere with its action of opening.

"Raise the temperature of the water gradually to 2:2° or

2-B°C (4° or 5°F) above the specified opening temperature
stamped on the thermostat, and hold it steady at this
temperature for two or three minutes.. '

Continue to raise the temperature gradually to bolling
point and again soak for the recommended period.

The thermostat should start to open within 2:2° to 2-8°C
(4° to 5°F) of its specified temperature. At 98-9° to

100°C (210° to 212°F) it will be approximately % in. §
(6-3 mm.) open, but will not reach its fulty open position : -

paint.

When the valve his opened, ensure that its seating is
clear of foreign matter. The valve must not be operated
manually.

Remove the thermostat from the hot water and submerge § -

it in cold water {at room temperature) to check that the { °
heated water, so that at the precise moment the thermos- - i

valve re-seats securely within 15 to 20 seconds.

The wax-type thermostat is shown jn Fig. 3. This new
design supersedes the bellows type. ' A

Fig. 3.

Wax-type thermostat,

[PFRPPPRPIPPIT

~until several degrees above normal atmospheric boiling | '
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1. STONE GUARD

2 REAR COWL

3, RETURMN HOSE -

4, HOSE CLiF

5 RADIATOR FILLER CAP
6, RADIATOR

7. FRONT COWL

4. RUBBER SHROUD QLI

7. RUBBER SHROUD

RUBBER SHROUD CLIP

RADIATOR TO PUMP HOSE
RADIATOR DRAIN TAP

13. OVERFLOW PIPE

14, QYFRFLOW PIPE RETAINING CLIPS

Fig, 4. Exploded view of radister ossembly

THE RADIATOR (See Fig. 4)

The cooling radiator is of the gilled-type and is pressurised
by means of the filler cap. The filler cap incorporates a
spring-loaded pressure relief valve which is designed to
retain a predetermined load (see General Data) ever and
above that of the atmospheric pressure within the system.

[n the event of the pressure rising in excess of the pre-
determined figure, the spring-loaded valve is unseated
and permits the additional pressure to be vented to
atmosphere, by way of the overflow pipe attached at the

i neck of the filler orifice.

When the coolant temperature eventually subsides,
atmospheric pressire is restored in the system as the
result of a small relief valve, situated in the centre of the
pressure relief valve unlt, unseating to allow the equalis-
ing of pressure. '

The obfect of raising the pressure within the sry'siem, is
to raise the beiling point of the coolant and thereby

S eI T TP e Ty

Tivdrieiiraeareny

e

minimise the risk of coolant loss brought about as the ;

result of boiling.

Certain later models are fitted with a four-row gilled
type radiator containing an anti-acratlon baffle in the top :

‘tank. Systems with this radiator incorporate a no-loss |

overflow bottle which conserves the coolant in the :

system.
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To remove

Open the engine compartment lid and remove the radia-
tor filler cap; this is necessary because the system is
pressurised,

Drain the cosling system as explained under the appro-
priate heading.

Disconnect the feed and return hoses at the radjator,
then slacken the innermost wire clip that secures the
rubber shroud to the fan cowl,

Remove the three cross-head screws that retain the
radlator stone-guard te the adjacent vertical panel.

Remove the three holding bolts, one each side of the
radiator header tank and the other remalning bolt at the
left-hand side of the block, The radiatar can now be
withdrawn from beneath the cap,

If further dismantling is desirable, the stone guard and the
two cowls can be detached after the removal of the cross-
head serews,

IMPORTANT.—If the radiator is to be put into store,
or set aside until eventuai reassembly, stack in the vertical

position, in order to aveid the possibility of sediment,

which may be present in the bottom tank, from being
transferred into the narrow-bore vertical tubes,

To rafit

This is the reversal of the foregaing procedure for
remeoval,

CLEANING THE COOLING SYSTEM

: Periodically, the complete caoling system is to be cleaned
¢ by flushing through; this form of maintenance is par<

ticularly desirable, especially in-areas where there is the
hon-avaflability of soft water.

Procedure

Drain the cooling system as previously described under

the appropriate heading; additionally, remove the taps

completely.

Should the engine. still be hot after draining, walt until it
has cooled sufficiently, then commence flushing the
system with cool, clear water.

After this has fully drained, refit the taps and commence |

filling the system, as previously described, with a salution

of cleaning compound (several rellable brands are

avaliable).

CAUTION.—t is important to drain the solution after

the prescribed perlod of running; these instructions are H
to be found, In most instances, on the side of the solution i

container. The solution must nat be zllowed ta con-
taminate the vehicle paintwork as its effect Is likely to bs
injurious. .

When the solution has been dralned from the systém,

re-commence fiushing through with a continuous flow of | -

cool, clear water untll it issues from the drain taps as
clear as at the filling orifice, ‘

Refill the cooling system as previously described, with
coolant that befits the climate at the time.

Cleaning the radiator exterior

Periodically, the alr spaces between the radiator gills
must be cleaned of accumulated dust and other foreigh

particles, atherwise should a “'choking” condition bo i
allowed to remain too long the resuit will be one of |

excessive overheating,

The type of cleaning necessary wilt depend on the condi- |
tion of the radiator exterior ; therefore, in the event of the
radiator gills becoming almost completely blocked, it
wauld be far easier to remove the radiator in order that

a mild detergent has been added,

-It can be submerged in a bath of very-hot water to which
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Judiciously scrub the gills using a stiff bristle brush, NEVER
a wire brush, working the detergent solution well into the

{ matrix.

When all traces of grease and dirt have been dissofved,

rinse the radlator with plenty of cool, clear water and
i finally dry between the gills, using a [ow air-pressure
| fine.

 If the condition of the radiator exterior is only mildly
i contaminated with road dust, it will only be necessary touse
i the low air-pressure line to clean out between the gills.

This is best carried out from behind the radiator itseif,

i in which case, the stone guard will require removal to pro-
i vide access.

After blowing through the radiator from the rear, trans-

ARRCERERRERRR PR TInn

fer the air line to the fan side of the radiator and dispel
dust particles which have accumulated within and around
the fan cowl.

PRECAUTIONS AGAINST FROST DAMAGE

During the months of winter, it Is strongly recom-

mended that an antl-freeze compaund is used in the cool-.

! ing system. It is most important that, as the engine unit
! is constructed in aluminium alloy, anti-freeze to British

"-.%)q..-

H
H
H
H

Standards Specification 3150 is used, otherwise serious
damage may result.

The exact proportions of anti-freeze to be used will
depend entirely on the climatic conditlons, therefore, the
advice given by the manufacturers of the product should
be accepted. A wall-chart is usually available, which
details the correct proportlons to sult any particular

! climate.

It is pointed out that, if anti-freeze is not used it is quite

¢ possible, due to the action of the thermostat, for the’
* i radiator to “frecze-up’* whilst the vehicle is tn motion,

even though the radiator content was quite fluid when !

the engine was first started.

Prior to the use of anti-freeze solution, the cooling system i

is to be flushed through in the manner recommended
under the heading of “‘Cleaning the cooling system’’.

It is essential that the cylinder head gasket is in good
condition, additionally, the cylinder head bolts are to be
checked for tightness by making sure that they are pulled
down to the correct torque loading figure (See General
Data}.

“ Oherwise, should the anti-freeze solution be allowed
to leak into the crankcase, the result is likely to be !

one of damage to the working parts.

Ensure that the hose clips are tight and that the water
pump and thermostat housing are both secure; enough
to prevent leakage. n

To enstre adequate mixing, It Is recommended that the
anti-freeze solution and water are both measured in their
correct proportions in entirely separate containars, then

pour the water into the receptacle containing the anti- |
freeze, mbx thoroughly and then commence filling the

cooling system as previously instructed.

The -antl-freeze solution is not subject to evaporation,
therefore, unless leakage is apparent, "topping-up” will
constitute the addition of water oniy to bring the coolant
to Its correct level in the header tank.

Heaters
kil ‘ .
It is recommended that where a heater unit is instailed,

anti-freeze is used, because even when the cooling system
has been drained, a small amount of water will remain in

the heater unit and the connecting pipes. If this water ;

freezes it s likely that the heater unit will be seriously
damaged.

munemrn
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Fig. 5 Exploded view of water pump and fan assembly
{inset shaws early fan unit)

COOLING FAN ASSEMBLY (See Fig. 5)

The cooling fan, which I1s of a plastic material, is formed
with a set number of blades equally spaced around the
periphery of a farge hub, The fan is attached to a driving
member by three bolts which is itself keyed on the end of
the water pump drivesplindle and secured to thls member

with a large nut and washer. A plastic cowl surrounds the -

cooling fan where its prime function is to direct cooling
air straight to che fan via several vanes which are moulded
integrally around the inner diameter of the cowl. From
this polnt the cooling fan blows air through the radiator
in order to maintain the cooling system at a greatly
reduced temperature. especially when the vehicle is
stationary or during. in-town driving.

To remova

Remove the radiator filler cap and drain the coolant by

opening both the bottom radiator tap and the cylinder.

block tap,

Slacken the generator holding bolts and remove "the
driving beit.

Slacken the nut on the bolt which secures the rubber-
shroud retaiping-clip surrounding the fan cowl and
displace the clip so that it rests adjacent to the second
clip of Its type.

Remove thethree generator holding bolts, having ﬁrét dis-

connected the cables at the Lucar connections, and detach .

the generator unit.

Lo
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Slacken the hose clips and detach the hoses from the
cylinder block, radiator bottom tank and the water pump
by-pass infet connection.

Remove the three long bolts which retaln the mountihg- _

bracket assembly to the cylinder block mounting bosses
and remove the pump and fan assembly to the bench,

The cooling fan Is detached after the three retaining bolts
have been unscrewed from the tri-angularly shaped
driving member; collect the three distance pleces, iffirted

To detach the fan cowl, remove the four long bolts which
extend through the inlet and outlet bodies of the water

pump.

To refit

" This will be the reversal of the foregoing procedure for

removal.

On re-assembly, It is important that the four spacing -

washers are inserted between the hub of the fan cowt
and the outlet pump-body on the four bolts which pass
through the water pump bodies.

On completion of assembly, refer to the appropriate

paragraph which describes how “‘to refill” the cooling
system.

WATER PUMP ASSEMBLY (Sce Figs. 6 and 7).

The water pump is of the centrifugal impellor type, the
impellor being mounted on a steel spindle which runs in
two identical bail bearings, each of which is positioned
an its awn journal formed on the spindie. Adjacent to
the inner face of each bearing is a dished washer; this
acts as a thrower in the event of coolant finding its way
past the carbon-faced spring-loaded seals positioned one
at each end of the impellor.

At the bearing end of the inlet and outlet pump body a
small hole is drilled in the casting which permits any
coolant, which has seeped past the spring-ioaded seals,

to drain away and therefore, together with the dished

thrower, the bearings are prevented from becoming
saturated should any coolant seepage occur.

"To remove

Remove the radiator filler cap and draln the coolant by
opening both the hottom radiator tap and the cylinder
block tap.

slacken the generator holding baolts and remove the:

driving belt.

Ilﬂlh :

JJ

7

Fig. 6. Sactioned view of water pump ond fan ds-’n‘Embﬂ(
(Early models)

Fig. 7. Sectioned view af water pump and fan assembly,
{Later models}
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Slacken the nut on the bolt which secures the rubber-
shroud retaining-clip surrounding the fan cowl and
displace the clip so that it rests adjacent to the second
clip of its type.

Remove the three generator holding bolts, having first
. disconnected the cables at the Lucar connections, and
. detach the generator unit.

Slacken the hose clips and detach the hoses fram the
cyiinder block, radiator bottom tank and the water pump
by-pass inlet connection. .

Remave the three loﬁg"fmlts which retain the mounting
bracket assembly to the cylinder block mounting bosses
and remove the pump and fan assembly ta the bench.

The cooling fan is detached after the three retaining boits
have been unscrewed from the tri-angularly shaped
drivingmember; collect the three distance pieces, if fitted.

To detach the fan cowl, remove the four long boles
which extend threugh the inlet and outlet bodies of the
water pump.

Unscrew the large nuts at each end of the impellor
spindle and draw off the tri-angular driving member and
the driving pulley from their respective keys.

Held one half of the pump body steady and turn the
opposite half, at the same time pulling one from the other.

Remove the sealing Jolnt '\év:hich is positioned between - |

the inlet and outlet pump biodies.

If necessary, withdraw the tw&lnv.'_ bearings and the two
spring-loaded water seals, :

No attempt must be made todismantle the impelior from
Its driving spindle, Should elther the impellor ar the
spindle become damaged it will be necessary to fit a
new matched assembly.

To refit

Using nmew parts as found necessary, re-assemble the
pump in the reverse order of dis-assembly. I either the
pump impellor or driving spindle are in any way damaged,
a new matched assembly must be fitted, Additionally,
prior to assembling the two halves of the water pump -
body, coat both jointing faces with Shell Ensis Fluid 258,
this action prevents the possibility of corrosion and
facilitates dismantling when called for.

On re-assembly, it is important that the four spacing wash-
ers are inserted between the hub of the fan cowl and the
outlet pump-body on the four bolts which pass through the
water pump bodies.  Additionally, torque load the four
retaining nuts to the figure stated in General Data.
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Fig. 2. Engine-—ecrass sactlons
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Fig., 3. Expioded vigw of ;vark.'ng parts
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Fig. 4. Cyh'nd;:r block and asseciated parts
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ENGINE

Fig. 5. View of engine in cor

GENERAL DESCRIPTION

As shown In Fig. 5, the engine is situated at the rear of
the car and is boited directiy onto the combined gearbox
_ and rear axle unit. It is inclined st an angle of 45° from
the vertical to reduce jts overall height and to assist in
keeping the centre of gravity as low as possibie.

Engine details are shown in Figs. 1 to 4, and from these it
will be seen that the vaives are operated by an overhead

camshaft.

The engine cylinders are numbered from the crankshaft

pulley end of the engine, which makes Na. 1 cylinder to
be nearest when the engine compartment cover is ralsed

The eylinder block, eylinder head, vatve cover and timing
case are pressure die cast in aluminivm alloy which gives
a considerable saving of weight. Cast iron cylinder liners
are used. They are heid in pesition while the cylinder
block is pressure die cast around them and then form part
of the cylinder block. They cannot be removed, but can
be bored out to take oversize pistons.

The camshaft is driven by a single roller chain. The
chain is tensioned by a spring lcaded rubber faced blade

- which presses against its trailing side. A rubber faced
rubbing plate is fitted adjacent to the driving side of the

chain to prevent chain whip.
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The eight tappets operate in a light alloy housing
held by studs and nuts to the cylinder head. This housing
also carries the three palrs of renewable stee] backed
white-metal camshaft bearings,

Valve clearances are adjusted by using tappet shims of
selected thickness between the valve stem ends and the
inside flat face of the tappets.

Retiming of the camshaft, after replacing the cylinder head,
is a very simple operation as it has not been necessary to
have a vernler type of adjustment between the camshaft
flange and camshaft sprocket wheel.

The ‘crankshafe is a steel forging and is statically and
dynamically balanced after machining. It runs on three
main bearings. Its end thrust loads are taken on two
semi-cireutar thrust rings that are located on each side
of the upper half of the centre main bearfng,

The connecting rods are made from’steal stampirigs and
have serrated butting faces at 30° from the vartical to
allow easy removal through the cylinder bores. The two
big end bolts screw into the tops of the rod and are secured
. by tab washers. Phosphor bronze bushes are pressed into
the little end bores of the rods and the gudgeon pins are
retained in the piston by circlips at their outer ends.

Light alloy pistons are used. These are fitted with two

campression rings and ona otl control ring. The tap.

compresston ring is chromium plated.

A lafge‘ capaclt).r oil pump is driven at half engine 'spée:d by |

skew (crass helical} gears at the front end of the crank-

. shaft.

The distributar takes Its drive from offset slots [n'the end -

of the ol pump drive gear,

A ghosted view of the ol pas'sa'ges'ln tha eyilnder block
and cylinder head are shown in Fig. 16.

Full particulars are given in the Data Sectlon of engine
power output, compressian ratio, compression pressure,

valve clearances, ignition timing and alt other necessary

settings and dimensions.

TORQUE SPANNER SETTINGS

THE CYLINDER HEAD BOLTS, MAIN BEARING FIXING
BOLTS, AND QTHER BQLTS AND STUDS SCREW
DIRECT INTO ADEQUATE LENGTHS OF THREADS
IN THE ALLOY CASTINGS.

A VERY REUABLE TORQUE SPANNER MUST
ALWAYS BE USED WHEN TIGHTENING ALL BOLTS
AND NUTS.

THE CORRECT TORQUE SPANNER SETTINGS ARE
GIVEN AT THE END OF THE DATA SECTION.,

GENERATOR

To adjust belt tension (See Fig. 6)

The generator [s driven frem the engine crankéha_ﬁ:
putley by the belt which drives the water pump and fan,

The belt is correctly tensioned when a total of 1 fn. (25
mm) movement can be obtained on the longest run of
the beit.

To adjust the tensicn, slacken the nuts and bolts at'the
bottom front and rear of the generator, the link locating
bolt and the screw through the slot in the strap.

Méve the generator about its hottom two fixing bolts -
until the correct tension is obtained, then retighten
all bolts shown by arrows in Fig. 6.

Fig. 6. Generator driving beit adjustment points
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Fig. 7. Sparking piugs in position

SPARKING PLUGS
Examination and cleaning

Fig. 7 shows the sparking plugs in position in the cylinder
head and Figs, 8 to 12 llustrate the various conditions In
which sparking plugs are found on removal, These are
as follows:—

NORMAL CONDITION—lock for powdery depesits
ranging from brown to greyish tan. Electredes may be
stightly worn. These are signs of sparking plugs used
under normal conditlons of mixed period of high speed
and low speed driving. Cleaning and regapping of the
sparking plugs is all that is required {(See Fig. 8). White
to yellowish powdery deposits usually indicate long
periods of constant speed service. These deposits have
no effect on performance if the sparking plugs are cleaned
thoroughly, and the gaps reset at the recommended
intervals. More frequent cleaning may be needed if the
- car is only used for short runs.

" WORN CONDITION—This is illustrated in Fig. 9. Any
spark plugs found in this condition should be replaced by
the correct type given in the Data Section under
IGNITION. A complete set should be fitted. .-

Ol FOULING~—is usually’ identified by wet sludge
deposits traceable to excessive oil entering the com-

bustion chamber through worn rings and pistons, excessive
clearances betwesn intake valve guides and stems or
worn bearings, etc. {See Fig. 10), Hotter sparking plugs
may alleviate oil fouling temporarily, but in severe cases
engine overhaul is called for.

PETROL FOULING—is usually identified by ‘dry black
fluffy deposits which result from incomplete combustion
(See Fig. 11). Too rich an air-fuel mixture or faulty action
of the automatic choke can cause incomplete burning.

In addition defective contact breaker peints or HT,
cables can reduce voltage supplied to the sparking plug
and cause misfiring. {f fouling [s evident In only a few
cylinders, sticking valves may be the cause. Excessive
idling, slow speeds or stop-and-go driving can also keep
plug temperatures so low that normal combustion
deposits are not burned off.

BURMED OR OVERHEATED sparking plugs are usually
identified by a white, burnt or blistered insulator nose
and badly eroded electrodes (See Fig. 12). Inefficient
engine cooling and improper ignition timing can cause
general overheating. If only a few sparking plugs are
overheated, the cause may be uneven distribution of the
coolant, Severe service, such as sustained high speed
and heavy loads, can alse produce abnormally high
temperatures in the combustjon chamber, which naces-
sitates use of colder sparking plugs.

Fig, &, '

Fig- 9.‘ :
MNermal condition

Worn condition

Fig. 10, Fig. 11.
Petrol fouling

Oif fouling

Fig. 1.
Burnt or overheated
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- To adjust and clean

The correct type of plug is given in the Data Section under
“‘Ignition System''.

Plugs should be remaved and cleaned at the recommended
intervals.

Before removing the sparking plugs, clean area around
each plug with a dry brush, or compressed air, to ensure
that nothing can enter the cylinders as the plugs are
removed,

Large rubber washers are fitted to the sparking plug
metal bodies to prevent small objects and dirt from
collecting in the sparking plug recesses. See Fig. 7. The
rubber washers should be renewed if necessary.

Sparking plugs should be loosened with a Z in. AF,
ring spanner and then run out with a suitable short box
spanner. Plugs should be cleaned and tested in a pressure
testing and dry abrasive cleaning machine especially
designed for the purpose. After cleaning, the plug
threads should be lightly wire brushed to remove any

accumulation af carbon ar abrasive material.

Before testing the sparking surfaces the electrodes should
be filed lightly to remove all traces of burning and to
restore flat parallel sparking surfaces. Gaps should then
be set to the recommended figure given in the Data
Section under “‘lgnition™,

The gap setting of sparking. plugs is. very important
and should be corrected.by bending the earth (side
electrode). Never attempt to bend the centre electrode
as this will damage the insulator tip, A suitable combined
gauge and setting tool is illustrated in Fig. 13.

A SMALL QUANTITY OF GRAPHITE GREASE SHOULD
BE PUT ON EACH SPARKING PLUG THREAD BEFORE
THE PLUGS ARE REPLACED.

When renewing plugs a complete set of the recommended
type should be fitted. :

IGNITION TIMING AND DISTRIBUTOR

The madern high compression engine is very sensitive to
Ignition timirg. In the following paragraphs, detailed
instructions are given of the various methods that can be
used to obtain correct ignition timing. incorrect ignition
timing can cause reugh running, bad idiing, kigh fuel
cansumption and poor performance.

It is most important that the correct distributor is ised
when a replacement unit is fitted, The possibility of a
wrang unit having been fitted previously in service must

Flg 13. Setting spark plog gap

not be overlooked. Distributors may be identified by the
despatch number on the plate fitted on the side of the
distributor. Correct despatch numbers are given In the
Data Section under “‘Ignition System’.

The distributor is driven by an extensian of the oll pump
spindle, the connection being made by an offset coupling
ta ensure correct replacement. The rotor revalves in an
anti-clockwise direction viewed frem above.

Twa means of adjusting the timing are provided as shown
in Fig. 14.

{a) A clamp screw mounted horizontally. This is the main -

adjustment, and when it is slackened the hody of the
distributar can be turned relative to the mounting
place,

{b} The vernier control. This provides an easy means of
making small adjustments to the ignition timing to
give the best performance from a particular fuel, or
to eliminate pinking when excessive carbon deposits
have formed in the engine.

One complete turn of the knurled adjustment is
equlivalent to three crankshaft degrees, and one ver-
nier division to four crankshaft degrees.

The knurled adjustment should be rotated clockwise to

retard, and anti-clockwise to advance, as shown by the
fetters “‘R'" and ““A™, cast on the distributor body close
to, the knurled adjustment. :

OWING TC THE CLOSE PROXIMITY OF THE FAN:
BELT CARE 15 NEEDED WHENM ADIUSTING THE
VERMIER CONTROL WHILE THE ENGIME 1§
RUNNING. '

Before checking the ignition timing it is most important
to see that the contact breaker point gap is correctiy sat.
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7. DISTRIBUTOR CLAMP BOLT

1. VERNIER SCALE
2. VERNIER ADIUSTMENT

Fig. 14. Distributor clamp bolt and vernler adjustment

This will ensure that the correct ignition timing is obtained
each time the contact breaker pelnts are cleaned and
correctly adjusted,

As the contact’ breaker point gap decreases thr‘at}gh
gradual wear of the moving point heel, the ignition timing
becomes retarded. -004 in. (10 mm) reduction of contact
breaker point gap retards the ignition by approximately

2° of crankshaft movement. This is equal to half a division -

on the vernier control, which is enough to reduce engine
performance noticeably.

Static ignition settings and contact breaker gaps are given
in the Data Section under “‘Ignition System'.

To check ignition timing

Fig. 15 shows the fixed T.D.C. pointer abave the crank-
shaft pulley and the T.D.C. groove an the crankshaft
pulley oppasite to each other.

Rotate the engine in Its running direction until the groove
on the crankshafc pulley 1s the required distance before
the fixed pointer above the puffey.

This distance which is given in the Data Section under
“lgnition™, corresponds to the number of degrees

advance before T.D.C.

Set the vernier controi to the midway position (2 divisions
showing on scale),

Remove the distributor cap and connect a 12v. bulb

between tha L.T. terminal of the distributor and a good

earth. With the battery connected and the’ i'gnitic;n
switched on, this bulb will light when the cantact breaker
points open.

Switch on the ignition.

Slacken the distributor clamp screw. |If the bulb s alight
rotate the body of the distributor anti-clockwise until
the buik goes out,

Apply light finger pressure to the rotor in a clockwise
direction, turn the distributor body clockwise until the
bulb just lights.

Tighten the distributor clamp screw,

Check the setting by turning the crankshaft two revolu-
tions ciockwise until che buik again lights, observing tha
relative position of the pointer and groove in crankshaft
pulley.

The groove on the crankshaft pulley must be the required
distance before the fixed pointer. This distance is given
in the Data Section undar “‘lgnitien’. Switch off ignition,
remeve bulb, and refic all parts, -

Fig. 15. Engina top dead centre pointer and cronkshalt pulley

marking—see arrow
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- STROBOSCOPIC TIMING LIGHT

The stroboscopic timing light provides a very rapid and
convenient means of setting the ignition timing and
checking the action of the centrifugal and vacuum
advance action; provided its use is understood.

How the timing light operates

Correctly connected and with the engine running, the
timing light gives a high Intensity flash every time the
contact breaker points open. When this light is directed
onto the crankshaft pulley rim, the rim will appear to
be stationary. The apparent distance between the groove
on the crankshaft puliey rim and the fixed pointer above
the pulley indicates the amount of ignition advance,

The advantages of a stroboscopic timing light are:
1. It ts simple to use and portable,

2, The ignition timing can be checked quickly and set
while the engine is running provided the engine speed
cah be set with a tachometer. .

3. It enables a quick check te be made of the distributor

" centrifugal and vacuum automatic advance mechanism
with the distributor in position, while the engine is
running.

Precautions needed when using a stroboscopic
timing light are:

1. A tachometer is needed to measure engine R.P.M.
This is because the distributor centrifugal advance
mechanism starts to operate just below idling speed,
and the timing *‘seen” by a stroboscopic timing light,
at idling speed, is slightly more advanced than the
specific static ignition timing given in the Data Sectian
under “‘lgnition’",

timing light, it would usually be too retarded.

'CARE MUST BE TAKEN TO KEEP THE HANDS
AMD CLOTHING CLEAR OF THE GENERATOR
AND WATER PUMP DRIVING RELT, WWHEN
USING THE TIMING LIGHT WHILE THE ENGINE
IS RUNNING. ALSO, A PIECE OF SUITABLE
METAL PIPE SHOULD BE PLACED ON THE

SILENCER OQUTLET PIPE TO DEFLECT. THE.

EXHAUST GASES,

From this it will be seen that te set the Ignition timing
with a stroboscopic timing light the engine must be run
at a known speed and the ignition timing for this speed
checked with the stroboscopic light. A suitable engine
speed for this is 1,000 R.P.M.

in consequence If the ignition
timing were st to the static figure, witha stroboscopic -
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Checking ignition timing—with stroboscopic timing
light

‘Reference to the ignition in the Data Section will show

that the mean centrifugal advance is2 distributor degrees
at 500 distributor R.P.M. which is-4 crankshaft degrees
at 1,000 crankshaft R.P.M. This information is used as
follows when setting the ignition timing with a sampie
stroboscopic timing light:

1. Add the centrifugal advance for 1,000 R.P.M. crankshaft

speed to the mean static ignition setting, This gwes
T4 BTDC LT RTOC=7"RBT.D.C :

2. 7 erankshaft movement is equivalent to a distance of -

- 8 mm measured at the crankshaft pulley rim with a |
pair of dividers, Set a pair of dividers to 8 mm and

mark this distance before the T.D.C. groove on the
crankshaft pulley rim. Paint this position with a
narrow white line. Also pailnt the tip of the fixed
T.0.C. pointer. Quick drying white paint should be
used.

Note, —
" in conjunction with more elaborate test equipment [t

will not be necessary to mark the pulley, if the 7°
~advance can be checked by operating the advance

measuring instrument, while using the timing light.

LI

advance pipe must be removed, as under light throttie
runaing at this speed there may be some advance
- mevement in the vacuum advance unit. '

4. Project the beam of the stroboscopic timing light anto
the T.D.C. pointer on the timing case, The white line

- on the crankshaft pulley rim should appear opposite

. the T.D.C. pointer while the engine is running at
. 1,000 R.P.M. If necessary adjust the distributor to
- obtain this condition,

When the stroboscopic fiming light is used o

Connect a tachometer and stroboscopic timing light -
to the engine and run it at speed of 1,000 RPM. - -
WITH THE VACUUM ADVANCE PIPE DISCON: -
NECTED FROM THE DISTRIBUTOR. The vacuom =
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Checking the centrifugal advance action

Disconnect vacuum feed pipe, still observing the
“'stationary'’ line on the crankshaft pulley rim, graduaily
increase the engine speed. The distance between the line
on the crankshaft pulley rim and the pointer on the
timing case will increase, showing that the centrifugal
advance mechanism has begun to operate over its speed
range. lerky movements of the timing line whilst
accelerating ar decelerating Indicates sticky centrifugal
advance mechanism.

Checking the vacuum advance action

The throttle should ke opened to give an engine speed
of 1,200 to 1,500 R.P.M. or until the vacuum connection
drilling in the carburettor has been uncovered by the
butterfly valve. WIth the engine running under these
conditlons, the vacuum cennection of the distributor
diaphragm should be alternately disconnected and recon-
nected whilst observing the line on the crankshaft
damper rim. This should retard and advance as the end
of the vacuum pipe is removed and refitted, Blockage
of the vacuum feed pipe, vacuum feed hole, or jamming of
the contact breaker point mounting plate, will prevent
correct yacuum action.

DISTRIBUTOR

To remove and refit

Remove high tension leads from plug terminals, noting
their positions. Disconnect high tension lead at ceil.
Disconnect low tension lead at distributor body. Dis-
connect vacuum pipe, Remove two setbolts securing the
distributor ta the timing cover and withdraw distributor,

Refitting Is a reversal of the abowe, making sure that the

distributor offset driving dogs engage properly.
To fit replacement distributor
Before refitting a replacement distributor, turn the engine

so that the timing mark on the crankshaft pulley comes
opposite to the fixed pointer above the crankshaft pulley.

This brings the distributor driving slots in ofl pump gear.

to the position iltustrated in Fig, 23,
[nstall replaceiment distributor.

The distributar rotor is now adjacent to Ne, 1 H.T.
connection In the distributor cap. No. 1 H.T. lead should
be fitted to this connection and Ne. 1 cylinder spark plug
and the other H.T. leads to give the correct firing order

of 1, 3, 4 2. No. 1 cylinder is the ane nearest to the
crankshaft pulley. The distributer retor rotates in an
antl-ciockwise direction as seen when the distributor cap
is removed.

Set the ignition timing by one of the methods previously
described. -

LUBRICATION
General description

The lubrication system and directlon of the oil flow is
shown in colour and by black arrows in Fig. 16.

Oil pressure is generated by an oil pump which Is mounted
below the distributor in the timing cover, The pump Is
driven by a gear on the crankshaft pulfey end of the
crankshaft. '

Oil is drawn from the sump through a submerged gauze
fitter, and Is defivered by the oil pump to an internal
passage way feeding to the full flow oil filter through
which oil passes before it reaches the main olf gallery, on
the filter side of the engine. From this gallery the ofl fs
fed into the oil ways feeding to each main bearing, and
to a single passage feeding up to the camshaft bearings
and valve gear.

Drilled passages [n the crankshaft allow oil to flow from
the main bearings to the crankpins to lubricate the big
eiid bearings. The cylinder walls, pistons and-Jittle end
bearings are lubricated by the oil which . leaves the
bearings and thrown up by the rotating crankshaft.

The tappets are lubricated by oil that leaves the camshaft
bearings and by separate holes that feed oil to the maxi-
mum thrust side of numbers 1, Z and 6 tappets.

Oil drains from the valve gear into the timing case and
lubricates the timing chain and driving sprockets.

A pressure relief valve, in the full flow oil filter body,
controls the ofl pressure and returns excess oil circufated
by the pump direct to the sump.
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R i

1. OIL FEED TO PUMF FRQM PUMP INTAKE GAUZE . . ‘& . OIL FEED GALLERY TO MAIN BEARINGS

2. RUBBER SEALING RING USED BETWEEN TIMING CHAIN |
v LOCK L. 1 COMNECTION  POINT  USED WHEN  FIITING  OfL
COVER TASE AMD CYLIMDER B i 7" PRESSURE GAUGE
3. DiL FEED TC FILTER

4 OiL EEED FROM FLTER . & Qi PRESSURE WARNING LIGHT SWITCH CONNECTION

5. QIL DRAIN TO SUMP FOR OIL LEAVIMG OIL E'RES-SURE . )
REUEF YALYE . 8O FEED TO CAMSHAFT BEARINGET AMD YALVE GEAR

Fig. 16, Qi ways in eylindar block and eylinder head
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FULL FLOW OIL FILTER

Description (See Figs. 17, 18 and 19)

The full flow oll filter is bolted to the side of the crankcase
below the exhaust manifeld. All oil delivered by the cil
pump enters compartment *'A’’ in the filter main body.

After a very fast idling speed the oil pump supplies ail
at ‘2 greater quantity then can pass through the engine

bearings and in consequence a high il pressure butlds

up. This pressure is controlled by the non-adjustable

relief valve; in the top of the filter body; to the figure
glven In the Data Section under *‘Lubrication’. All excess

oil delivered by the oil pump passes through the relief.
valve and returns to the engine sump through compare-

‘ment “‘C",

All oil passing into the element casing flows through the
element from Its outside surface leaving the element and

filter by the centre bore of the element and compart-

ment “‘B*’,

The filter element bore is sealed at its two ends by joints -
that form part of the element. Separate joint rings are

not used,

1. RELIER VALYE ASSEMBLY
2. RELIEF VALYE JOINT
3, FLTER CASE WETAINING NUT
4. RUBBER SEALMNG WASHER USED LINDER NUT
5. FLTER MAIN BODY
. . & FILTER CASE 0" RING

GIL PRESSURE RELIER VALYE

Fig. 17.

Fig. 18. Qif ﬁ!ter;exp!nded view

O} fiite'r‘ and refief valve—position on epgine

FILTER ELEMENT

ELEMENT SUPPORT PLATE
FELT WASHER

. STEEL WASHER

ELEMEMT SUPPORT SPRING
FILTER LASE



ROOTES MANUAL WSM.141

Section B (Engine)

- Znd re-dssue

fage 17

RY.PASS VALVE

3

B
S

ﬁ%ﬁ

P

ELEMENMT

- OIL PRESSURE
RELIEF VALVYE
ASSEMBLY

v 6799

- Fig. 18, i) ﬁ!ter—smidnai views showing oil pressure-relief vaive and by-poss vatve

@il pressure relief valve (See Fig. 19} .

The‘piston type relief valve is a complete assembly that .
It screws into’ compartment *'C"" .
of the filter body. and can be removed with a J2 in. AR

cannat be dismantled.
open end spanner. If it needs cleaning it Is washied in

paraffin and blown dry with clean compressed alr, while
the piston valve Is held off its seat.

Filter by—pass valve (See Fig. 19)

A spring loaded valve, situated batween compartments'
“A" and “‘B" “opens to allow oil to reach the bearings.

and other vital parts should the oil filter become choked
due to lack of regular servicing. A pressure difference

of 8-13 1bs, /sq. Tn. (:56--91 kg. sq.<m.) between compart-.

ment “A’ and “B" is needed before thls valve apens.

Filter element—To renew {See Fig. 18)

The filter cannot be drained and a container should be
placed under the filter before removing the filter casing

to catch any oll that will be lost. This oll ‘should be
discarded.

Remove domed nut above the filter body.

Withdraw filter casing and remove element.

Clean out filter casing and renew joint ring (4) under the -
domed nut (3). P
Checle that the element support sprlng (11}, steel ,

washer. {10), felt washer {?) and element support plate (8) ; *
~ .are positloned on the through bolt as shown in Fig. 18. _
The felt washer (9} must be in good condition and not |

trapped between the through belt and support plate,

These parts must be assembled so that the element is i

supported by the spring as shown in Fig. 19 otherwise
unfiltered oil will pass to the engine bearings. :

Place the new element in the filter casing (12)
Replace casing and tighten the domed nut.

-Add sufficient il to the sump to repiace ail iost whlie .
removing filter casing, Run engine and carefully check

for oif leaks.
Recheck sump oil fevel.
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Fig. 20. Oii sump and flywheel cover gauze

REASON FOR LOW OIL PRESSURE

if the warning light comes on, or the oil pressure gauge
{if fitted) shows a reduced off pressure the reason may be:

Low cil level in sump. .=

‘F'ressure relief valve not working property.
' l‘Choked c:-fl filter.

Worn maln and big end bearings.

Woarn ail pump.

Choked oil pump Intake fiicer.

' OIL SUMP—To remove and refit (See Fig. 20)
Drain sﬂmp._

Remove gauze ‘guard over bottom of flywheel and the
24 4% in. A.F. nuts and spring washers holding sump to
the eylinder block.

Remove sump and sump joint,

Wh:eh replacing sump a new joint should be fitted.

OIL PUMP

Information on service replacement ail pumps is given i
on page 41. i

Operation

A four-labe rotar pinned to the pump spindle, drives a
ring which has five internal lobes. The outer diameter of
the ring rotates In the circular bore of the all pump bedy;
this bore is offset to the spindle axis. These parts are

" shown in Fig. 22.

The lobes run ac a very close clearance. Their rotary
movement creates constant suction to draw oil through
the pump intake filter and delivers oil at a high pressure
to the outlet gallery feeding to the oll filter.

The &il pump output, above a very fast idling speed, is
greater than the rate at which ofl can pass through the
engine bearings. This causes a build up of oil pressure
which is controlled by the il pressure relief valve
sitvated {n the off filter bady.

Qil pump intake filter—To clean (See Fig. 21)

Whenever the sump is removed the opportunity should
be taken to inspect this wire gauze filter.

‘Provided the recommended {ubricating oil is used, and

the external full flow oil filter element changed at the
recommaended intervals, the intake filter doas not normally
need cleaning.

If cleaning is needed the ofl pump base must be removed.
NC ATTEMPT MUST BE MADE TO REMOVE THE
FILTER PIPE FROM THE OIL PUMP BASE.

0il pumip intoke fitter

Fig. H.



ROOTES MANUAL WSM.141

Section B (Engine)

Paga 19

SMALL SEGMEMNT

an. 21 Oil pump with bottom cover end filter removed—position -
of pump drive at No, 1 TDC fixing

Remove 4 14 In. AF. nuts and 1 cheese head screw
holding base to the pump body.

Remave oil pump base taking care to prevent the oil
pump outer rotor from falling out.

Retain the oil pump outer rotor in position by replacing
the cheese headed screw with a large washer under its
head ‘

Wash thé: wire gauge in-parafin and blow It dry with

clean compressed air.

When replacing the filter and oil pump base do not use
any jointing compound or gasket between the ail pump
body and base faces,

To remave (See Fig. 22)
Remove distributor eap and turn engine so that the groove

In the crankshaft pulley lines up to the T.D.C. pointer
when the distributor rotor Is at No, 1 firing position.

No. 1 cylinder is the one nearest to the crankshaft pulley, -

There is no need to remave the distributor.

Remove the sump.

Remove the oil pump base and use the cheese headed’
screw and a large washer to prevent the pump ocuter
rator from falling out. :

Note that the offset slot, in the pu nfip gear extension; and
the distributor drive tengue are at the position shown
in Fig. 22

Withdraw pump
To 'replace

As the distributor takes its drive through an - offset
tongue engaged in an offset slot in the oil pump gear
extension, correct ignition timing is dependent on the
correct meshing of the oil pump driven gear to the driving
gear on the crankshaft.

If the engine is not turned, after removing the oil pump,
correct replacement is a reversal of the removal procedure
and ensuring that the oil pump drive is in the p05|t|on
shown in Fig. 22.

If the engine has been turned after removing the woil
pump, with the distributor left in positian, it should he

turned to MNo. 1 T.D.C. on the firing stroke and the -
distributor rotor turned to No. 1 firlng. The pump can "
then be replaced so that its driven gear is engaged to-_rﬁ_. o

obtain the condition shown In Fig. 22.

LARGE SEGMENT

Fig. 23. Pasition of oil pump drive for No, 1 TDC ﬁxing '
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Fig. 24. Checking oif pump rotor end clearance

With the engine in a fully assembled condition, No. 1

firing stroke is found by removing No. 1 sparking plug -

and placing a thumb over the plug hole to fee! when
' compression Is occurring,

If the ol pump 1s replaced, with the distributor off the
enging, its correct position far Ne, 1 T.0.C. is shown' in
Fig. 21. ‘

A thin gasket Is used between the oll pump bod? face, at
the driving gear end, and the face against which the pump
bolts on the timing case.

Replace the surﬁp and refill with the correct grade of ail.

To check working clearances (See Figs. 24 to 26} "

If necessary thé oil pump working clearances can be

checked with the pump in position, after removing the

pump base plate. The following clearances should be
checked: - '

"End clearance between the inner and outer rotors and

pump base, The maximum and minimum clearances are
-003 in. {-076 mm) and -001 in. (-025 mm) when measured
with 2 feeler and straight edge as illustrated in Fig. 24,

Side clearance between the top of the lobes on the inner
and outer rotor as shown in Fig. 25. The maximum and
minimum clearances are -006 in. {152 mm} and -001 in.
(025 mm). New parts should be fitted if the maximum
clearance is exceeded.

Clearance between the outside of the cuter roter and
pump body must not be greater than -008 in. (-20 mm)
and not less than -G05 in. (127 mm). Should the clearance
found be above the maximum figure, a replacement pump
should be firted. See Fig. 26.

'INLET AND EXHAUST MANIFOLDS

The inlet and exhaust manifolds are usually removed
together with the carburettor on the inlet manifold,
If the carburettor has been removed first, it Is possible
te remove the inlet manifold before removing the
axhaust manifald.

Fig. 25. Checking oil pump rotor top clegrance
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Fig. 26. Chacking 0il pump rotor puter clearance

To reamove

Remave sliencer by disconnecting its support bracket end
and releasing its clamp on the exhaust manifold.

Unbolt the air cleaner support bracket from the inlet
manifold. Release the clip on the carburettor intake and
life off air cleaner,

Remove filter cover wing nut and lift off filter top body.

Disconnect vacuum advafice plpe at carburettor end.

Remove throttle air line from throttle operacing cyitnder-

on carburector.,

~ Remove seven {
exhaust man[folds to the cylinder head.

Remave two manifold holding clamps.

Life off mznifolds, The inlet manifold may now be lifted
away from the exhaust manifold,

Lin. A. F nits and washers helding the'

To refit

Replace manifold gasket on the cylinder head with a new.
one. Place exhaust manifold on the cylinder head using:
its extreme end fixing nuts to lightly hold the exhaust:
manifold in position. The nearest nut should be just:
finger tight and the farthest nut about half way on. This
leaves the exhaust manlifold in a position that will allow:
the easy fitting of the inlet manifold complete wn:h
carburettor

Place inlet r'nanifc&ld in position making sure that the two.
copper pipes from the carburettor enter the two *'U"’

tube ends protruding from the exhaust manifold,

Refit the two mamfold clamps and lightly ttghten o ho[d
inlet manifeld in placa. i

Refit the seven 1 in. A.F. nuts and washers and tighten:
these, and the two clamp nuts to the tightening torque
given at the end of the Data Section under "Torque
Loading". :

Reconnect fuel feed pipe at pump, vacuum advance pipe
to carburettor, throttle operating  pipe and the. air
cleaner.

See Section C, under “Alr Cleaner”", fof torrect pnsition
to replace air intake pipe. SR

Refit silencer. -

COMPRESSION PRESSURES

These should be taken when the engine s hat with: al-!* :
sparking piugs removed, and the throttle heid fulfy open,

~ at starter cranking speed.

A suitably cranked adaptor pipe will be needed to reach

the forward eylinders,

An engine in good condition should give tha cohipre_ésibh
pressures given in the Data Sectson under “Engme—-r
General'’. ‘

If the compression readings are below those given it will: -

be advisable to remove the air cléaner top body from the
carburetror and -alr. cleaner elament body. This will: -
enable the position of;, the automatic choke valve and
condition of the air clédnekslement to be seen. - If these
items are satisfactory:lo -ssaon indicares. tha
the valves, and possibly the of
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FIXING BOLT

haft sprocket fixing bolt

. CYLINDER HEAD—VALVE GEAR—AND TOP
' OVERHAUL |

V‘aiir:e cover—To Fémuvé and refit

'IEI'wang to the an‘-gle"a which the engine is inclined a small

! amount of ail always remains in the valve gear, and if the -

valve cover is removed, this oil will run-onte the mani-
{olds»nd other engine parts. To prevent this the car

H
H
H
i

cover; with the engine stationary, so that oil can drain
from the valve gear into the timing chain compartment.

Remove air cleaner from carburettor.
in Section "'C" under ‘'Air Cleaner’’.

2 Discunnect fuel feed pipe to carburettar at fuel 'p'ump end.

Remove two 4 in. AF, nuts holding fuel pump te valve
-cover and remove fuel pump carefully noting number of
joints between pump and cover, Tie pump up ahove
engine to prevent fuel draining through pump.

Undo eight —f% in. AF. nuts. Remove the eight washiers
~ and lift off cover:. -

Replacenrent is a reversal of the removal procedure.
A new joint should always be used under the cover and
'~ .the fuel pump must be replaced with the same number of
ﬂomts as these are used to control, the fuel pump output
ﬁressure

" Cylinder héh&-"-a-'l‘o remove
If the cyilnder head is being: l;emoved foi 'the val
ground in, see page 28 undet‘ **Valve clearan

: to be
heh

should be raised and lowered befare removing the valve

This is deseribed -

Disconnect battery pasitive lead.

Remove radiator cap and dram radiator and cylinder
block. The drain taps are situated in the radiator bottom
tank and on the right-hand side of the -cylinder block.
They can be reached from under the back of the car.
Remove air cleaner from the carburettor, See Section C
“Adr Cleaner™.

Discannect and remove fue[ pipe from pilmp.
carburettor,

Remove two L in, A.F. nuts ho[dmg fuel pump to rocker
caver, lift out fuel pump and tie it to a convenient point
to prevent fuel draining from the fuel tank. Very carefully
note the number of joints between the fuel pump and
rocker cover as these determine the fuel pump pressure.

Remove vacuum advance pipe from its connection on the
carburettor and unbolt its clip from the position an the
front of the racker covar.

Remove valve cover,
Remove sparking plugs.

Bend back taps of the sprocket wheel ﬁ;tlng bolt locking
plate. See Fig. 27.

 Insert camshaft chain tensioner compressing tool R G. 354
as shown in Figs. 28 and 40,

Block up timing case with clean lintless rag,

Fig. 28. (Inserting camshaft chain tensioner compressmg
. toal RG354. %
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#ig.' 29. Position taken by timing chain ofter removing camshoft
sprocket

- Remove the & in. AF. spracket wheel ﬁx‘mg'bolt'ah'd :

lift off sprocket wheel from camshaft, and cfear fram
sprocket chain. There is no need to make any timing
marks, but CARE SHOULD BE TAKEN TO ENSURE

THAT THE DOWEL PEG IN THE CAMSHAFT FLANGE
DOES NOT COME QUT AND FALL DOWN INTO THE

CHAIN CASE. Tie a plece of string to the timing chain
and attach a suitable weight to its free end, so that the
chaln hangs aver the edge of its cover housing. See Fig.29.
If the chain falls into the timing case it can be picked up
with 2 wire hook. It does not matter if the chain moves
anto different teeth on the crankshaft sprocket.

‘Sultably ‘mark the camshaft bearing caps to ‘ensure that
they can be'refitted inté cheir correct positions.

1. CAMSHAFT LOWER BEARINGS
2. YALYE CAP

3. TAPFPET SHIM

4 TAPPETS

Flg. Bﬁ Céré%fn remnved

" RG361—as showii In Fig, 31,

T
=~

Fig. 31. Liftng out Tapp

camshaft. (See Fig. 30)_.'

can be lifted out with a valve. grinding suct-.on to

Remove etght & in. AF. nuts and washers securmg the‘,
tappet housing and [ift off the housing. .- : :

Disconnect cylinder head outlet hose at its | radiator end
and the heater hoses, if fitted, at the rear of the cy[lnder
head. (See Fig. 31)

sitions for disconnecting woter hoses. .
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Fig. 33.~ Pos:tlnns of smoi sealing rubber ring ond word TOP on
cylinder fiead gaskat

Remavae silencer by reieasing its clamp connection on the
.~ »'&xhaust manifold and disconnecting its fixing nut at the
: _‘-;-"support bracket end.

- 'Remaove ten & in. AF. headed bolts and two % In.AF.
. nuts and washers and lift off cylinder head with manifoids
-and carburettor still attached.

L " Fig.34 Timing chain support toof

YRGE513-3.

Flg. 35. Valve spring compressor In use

Remove the cylinder head gasket, TAKING CARE NOT
TO LOSE THE SMALL RUBBER JOINT RING, WHICH
SEALS THE OIL WAY TO THE VALVE GEAR. Tle this
small joint ring to one of the cylinder head studs to
prevent it being lost and to ensure that it is not forgotten

when replacing the cylinder head. See Fig. 33.

- Decarbon ising

The engine can be turned when the t.lmlng cha.ln is held
finger. tight and allowed to move over the finger,
alternatively the chain may be supported with the
Churchill tool—RG353—shown in Fig. 34.

Care is needed when 'sCrapi'ﬁg away i:ﬁ'rbbi'_i as both the -
Piston and cylinder head are made in aluminium alloy.- -

Valves—T6, remove (See Figs. 35 and 36)

* The valve springs can be compressed with the Churchill

valve spring compressor R6513A fitted with the adaptor
Exhaust wvalve removal follows normal
practice but in the case of the Inlet valves rubber sealing
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RUBBER, SEAL

Fig. 36.

rings are fitted between the steel caps on which the valve
spring fower ends rest, and the top of the valve guides,
Jaints are also fitted between the bottom of each iniet
valve cover and cylinder head.

The rubber séals and joints prevent oil b.eing drawn
down the infet valve guides.

1

Examination of valves, valve guides, springs and
seais '
Yalyes

Valves that are In anyway suspect due to signs of stem
wear, and pitting of valve head, should be renewed.
Normal refacing Is permissible.

Inlet valve seals gnd joints

The four infet valve oil seals should be renewed. They
can be fitted either way up. The joints should also be
renewed,

V"an've_,gui des

Valve gulde wear can be checked by trying a new vaive
for fit in the guide, '

Stem clearance is given in the Data Section,

Valve springs @

Yalve springs. If possible the load required to compress .

the valve springs to their fitted hel ghts should be checked.
The required load and length to compress the springs Is

fnfet valve guide ofl seal details

given in the Data Section under ‘‘Valves™. The use of 2’
dial type valve spring tester is strongly recommended.

An alternative method is to check the used valve springs,
by comparing them with new springs. Flace them end w6
end on a long bolt and compress them in a hand press. ;
Any loss will then be apparent as the weaker spring wllieg
close up first.

Valve springs should be renewed if the englne has,e

covered a large mileage. -

Valve seatings

Valve seatings may be refaced by normal valve sear:

cutters or by grinding. The latter is preferable. .

Valve guides—To renew

The cylinder head must be heated to 200°C (390°F) for”

#®0 minutes before the valve guide can be driven out-with’

the Churchiil brass drifc RG357, which must be Inserted
at the valve seat end &f tha guide.

A circlip fits in a groove around the valve spring end
of the guide and the guide pozition in the cylinder
head Is correct when the circlip comes against the
cylinder head. ‘

Valve guides MUST INOT be Jilean ot ol & sold uindas”

head.
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‘Before fitting a new guide a new valve guide clrellp
should be put on the guide making sure that it rests in
the valve guide circlip groove.

New guides are driven into the cylinder head from its
camshaft side after the cylinder head has been heated to

- 200°C (390°F). f the guide appears to be only a light
driving fit a valve guide with a suitable oversize outer
diameter shouid be fitted,

* Yalve guides must be finished reamed with a Churchill
reamer RG358 to 2810 In.--2815 in. (& in. reamer] afer
they have been driven into the cylinder head.

. Before the new reamer is used for finishing a new valve

] gulde it should be “BLUNTED’ BY USING IT TO

REAM A 5 IN. DIAMETER HOLE THAT HAS BEEN

DRILLED IN SOFT GREY CAST IRON. This will prevent

—g it from chattering and ensure that a suitable finish is
; obtalned. '

. The fnlet vaive guldes are shorter and have a flat face
4 at thelr top end. .

Cylinder heads may be heated in a gas or electric oven
'Iﬁving anexternal thermometer to read oven temperature.
{Aocal beating must of course be avoided.

", s B .ﬁ,- 2

ve seat inserts—To remove

Insertscan be removed by borlig out until the Insert

41§ cannot quite reach the battom face of the insert
{255 In_the cylinder head,

dve seat inserts—To replace

v tne inserts can only be fitted when the cylinder head
- has been uniformly heated to 200°C (390°F). The heating

equipment previously described under “‘VALVE GUIDES
TO RENEW" should be used. '

Check the valve seat recess diametar,

Select a suitable oversize valve seat insert and check its
outside diameter. L=

i"Machine the cylinder head recess diameter to the best
i, possible finish concentric to the valve guide centre so
that the insert will have the correct interference fit given
n the Data Section under “Cylinder Head™,

bottams onta Its recess b

R

Yapses. The machine depth stop should be set sa that -

Tha valve seat on the newly-fitted insert should be cut
or ground at an angle of 45° to 3 width of -05 in.--06 in.
{127 mm-1-52 mm), The seat must be concentric to
within 007 in. (-025 mm) of the valve gulde bore. .

Valves—Ta grind in

This operation will be satisfactory only if the valves and
saatings are found to be in good condition after dis-
mantling and examination, and there is no evidence of
distortion or burning of the faces and heads of the valvas,
It is also necessary after new valves have been fitted, or .
seatings recut.

Place a small amount of fine grinding paste evenly around
the face of the valve to be ground, not allowing it to
get on the stem or other parts. Place the valve on
Its seating and by means of a suction grinding teol, rotate
the valve from side to side through a few degrees anly,
using a fight pressure. Frequently raise the valve and
move round to a new position on its seating and continue
grinding. (On no account should the valve be revolved
through complete revolutions when grinding, or rings
will be formed on the faces with detrimentat effects.) -

The grinding should be eontinued in this manner until =
continuous but narrow seating has been abtained bath
on the valve and the seating, The seatings should not be
more than 070 in, (1-78 mm) in width,

After tharoughly cleaning off all traces of grinding paste
from the valve and seating with 2 dry cloth, test by
placing 2 small ameant of engineers’ marking on the
seating and revolving the valve in place not mare than
about § in. (3 mm} in each directlon. A complete circle
of marking should appear on both valve face and-seiting,
indleating a.,ﬁfmd seal.

Valves—To replace

The valve stems should ba given a thin coating of oil,
and a new set of rubber seals should be fittéd above the
inlet valve guldes. The rubber sedis rest on top of the
inlet valve guides and are fitted inside the steei “caps in
which the vaive spring lower ends rest. The joints used
below the infet valve guide steel cover caps should alse
be renewed, : '

Cylinder head—To replace

If the valves have been refaced and ground in, the valve
clearances should be chacked and adjusted before replac-
ing the cylinder head. They should also be rechecked )
after the cylinder head has been tightened down. Full
detalls of checking and adjusting valve clearances are glven
In the following pages. '
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o

A new gasket should be used, Gaskets are already
varnished and no jointing compound should be put on-
them. The word TOP is stamped on the gasket upper’

face, and the gasket should be fitted with this face upper'-‘: Replace cylinder head and tighten cylinder head balts:

most.

- A NEW SMALL RUBBER JOINT RING THAT SEALS
"THE OIL FEED HOLE TO THE CAMSHAFT BEARINGS
- SHQULD BE PUT IN PLACE. A dummy stud can be -
 used to locate the cylinder head gasket which tends to
move away from its position due to the sloping position -

of the cylinder black fare. The dummy stud should

have a screwdriver slot in it, so that it can be removed -

 after the cylinder head bolts lacate the cylinder head
and gasket, '

Turn engine so that pistonsare half-way down the cylinder

bores. This is to allow the valves to open without'

touching the piston crowns when the camshaft is rotated
for checking the valve clearances, before replacing the
timing chain, :

. Fig. 3. Churchill spanner RGI55 for tightening cylinder head balts
with camshaft in position

Fig. 37, Cylinder heod boit tightening sequence

The cylinder head bolt threads MUST be- dappedm P
Shell Enis 256 oil before the bolts are put in place, :

110 10 to correct torque given in the Data Section In the’
order shown in Fig. 37. The nuts A and B are tightened
tast of all to 15 fbs.fr. (207 kg.m). L
The titing chain js fed through the cylindar h‘éad"a‘hi:l';—_:‘_"
allowed to lay over the cylinder head edge. -
Replace tappet housing.

Repiace tappet shims.

Replace l:appets.'.

Replace the camshaft and camshaft sprocket wheel so.-
that the camshaft ean be turned for checking valve
clearances, A
Cylinder head bolt tightness should be rechecked ‘whag -
the engine is COLD after it has been thoroughly warmed -
up and allowed to cool off. The Churchili special spanner

RG335, shawn in use in Fig. 38, allows this to be dené
without removing the camshaft and tappet housing, .-

R

IMPORTANT NOTE , o
WHEN CHECKING CYLINDER HEAD BOLT TIGHT-

NESS EACH CYLINDER HEAD BOLT SHOULD BE
SLACKENED OFF SLIGHTLY, AND RE-TIGHTENED -
TO THE CORRECT TORQUE, ONE AT A TIME,
IN THE ORDER SHOWN IN FG. 37. THIS ENSURES
THAT EACH BOLT IS CORRECTLY TIGHTENED,

IF- THIS IS NOT DONE SOME BOLTS MAY BE SO
STIFF TO MOVE THAT A CORRECTLY: SET TORQUE

- SPANNER MAY NOT BE ABLE TO CHECK THEM,

IF THEIR TIGHTNESS IS JUST BELOW THE CORRECT -
TORQUE. S
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Fig. 39, Checking toppet cleorances

“. Valva clearances—When to check (See Fig. 39) 3. Before replacing a cylinder head which has been

. _ ' reassembied after its valves have been ground im.

The valve ‘cleatances are checked when the engine is- This involves the temporary replacement of the
COLD in any of the following circumstances, : tappet housing, tappet shims, tappets and camshaft.

1. Durlng service, if required, after removing the valve _ ‘ T
cover. R . o - 4, After replacing a cylinder head on which the valve
DU ' : . i clearances have been corrected. This is a check 1o
: " ensure that bolting the cylinder head down does not
IL'Before removmg the cylinder head for refaciﬁg the " alter the valve clearances.
yalves and seats for grinding in the valvas

Fm

The cléarances found are used to determine what ta’
do with- each valve. For instance a valve in good e - TR
ition having too much clearance could be refaced  Valve clearances—Haw to chack
to Teduce its clearance and save changing its adjusting
shim. Alternatively, a valve having insuificient - o ‘
" clearance with one of the thinnest shims might need Ciearances are checked between the tappet flat face and
replacing, because, if it were refaced prope clearance the back of the cam, when the cam peak is pointing
would not be obtatned. . i . " toward the centre of the valve cover, as shown in Fig. 3%.
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By starting with No. 1 cam and working in the following -

order all clearances can he checked In two complete
revolutions of the crankshaft or one revolution of the
camshaft, o

Turn camshaft so that
the following valve is’ SR _
fully open :— "Check clearance on:—

No. 4 Cyl. Exhaust valve -~ Noi Cy[ Exhaust valve

Inlet valve

Me.3 Mo, 2'.. » Inlat valve
No.2 *,, Exhaust valve - Ne, 3‘-' w Exhaust valve
No. 4 Inlet valve Mo, 1, - Inlet valve .-
Mo.1 ,, Exhaust valve _ ~No. 4, Exhaust vélve
No.2 ., Inlet valve - No.3 , Inlet valve
No. 3 »  Exhaust valve MNo. 2 .Exhaust valve
No.1 ,, Inlet valve No, 4., Inlet valve

The engine may be rotated by using a suitable spanner
on the crankshafe pulley bolt head, or by using a spanner
to turn the water pump pulley nut while applying slight
+ pressure on the Inside of the lower longest run of the
generator belt with a piece of blunt wood.

If the camshaft driQihg' chain is discannected the car"-nshaft.

enly is turned by temporarily replacing its driving
sprocket. WHEN THIS IS DONE WITH THE CYLINDER

HEAD IN POSITION, THE ENGINE MUST BE TURNED o :
SO THAT THE PISTONS ARE HALFWAY DOWRN THE - e
CYLINDER BORES, TO PREVENT THE VALVES FROM S

HITTING THE PISTON CROWNS.

The maximum and minlmum valve cledrances are given -

tn the Data Section under '*Valves™.

Valve clearances—how to adjust

- Thick ground steel tappet shims are fittad: between ea
valve stem and the Inside face of each tappet. A suitab
range of 25 tappet shims are available which increas
thickness in increments of 001 in. (-025 mm) from
thickness of -087 in. (221 mm) to 111 in. (2:82 mm):
The thickness of each shim is etched in inch:dimension on

| Page 29 .

one of its ground faces and the use of suitable thickrass
shims enables torrect valve clerrances to ba obtiined.

‘Any valve sr valves having Incorrect clearanics will have
to have their rappet shims changed. i R

Example—taken for a valve clearance of 004 in.- -
006 in. - ' o
Valve clearance too-close.~A vilve clearance of -
002 in, is found. This clearance is 003 in. below the ;

~ mean clearance of 004 in.~-006 In. and would reguire

- replacing the®existing shim with one -003 in. thinner,
For example if the existing shim were 095 in. thickness
it would be replaced by a shim of -092 in. thickness.
Valve clearance too great.—A valve deatance of
‘017 In. Is found. This is -006 In. abdye the mean
clearance and would require replacing.’ the existing
shim with another -006 in. thicker. h '

If the correct. clearances cannot be obtained with: the
thinnest tappet shim, due to refacing the valve and its |
seat, the following procedure can be used before refitting

the cylinder head.;.

- ‘IThe clearance shou _,_.jl:\je che'ck'gdj ith a new valve and
if satisfactorithe new valve should: be ground In and
i i d with a suitible tappet shim. -

to 030 in. (76 mm) may be ground off ché vilvs .
end. The end of ‘the stem must’beiground
perfectiy square an a suitable precislon grinder. Thiz- .-

edge on the valve spring cap, before touching the vilve
.. stem end, This would cause serlous fretting around the
.. valve cotters and mlght lead to valve fzilure,

. If the correct elearance cannot be obtai 7
~“'valve the thinnest tappet shim may reduced In
_thickness as required. Shims are hardened throughout
-and must be ground perfectly paraliel on a suleable
¢ precision grinder. The minimum permissible thicknesy - -

is ‘062 in. (1:57 mm). REN

figure must not be exceeded as further grinding wlll - -
remove all the hardened metal from the valve stem end, -
It might also make the tappet shim rest on its outer’
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Fig. 40, Camshuﬁ—:pns‘j:iun when enginte is at Mo, 1 TDC firing—and
timing choin tensioner compressing toof in positian

. Retiming camshaft—after refitting cylinder head
“If the. camshaft was put in position for checking tappet

clearances, while the cylinder head was off of the engine,

fixing position.

_ Tistn the engine to T.D.C. so that the slot in the crank-
' ‘shafe pulley lines up to the pointer above the puliey with

.+~ the distributor rotor adjacent to Na. 1 cylinder piug
% i lead ;position, No. 1 cylinder is the nearest to the

-~ crankshaft pulley. See Fig. 15,

Refit the camshaft so that No. 1 cylinder cam peaks are
the same height from the cylinder head cover face. in this
position Ne, 7 and 8 cams are holding No. 4 cylinder
valves open slightly. See Fig. 40.

Refit the camshaft bearing caps and tighten their'six . in.

_ fefh'i:ifé the camshaft, to prevent any open valves fouling.
" thie plstens, ds the engine is turned to obtain No. 1 T.D.C.

. Fig. M. Camshaft sprocket marking line position fer Me, 1 TDU
firing posftion

AF. nuts with a torque spanner to the carrect torque
loading figure given in the Data Section.

Place Churchifl timing chain tensioner compressar RG354

in position. See Figs. 28 and 40. This tao! allows easler .. -

replacement of the camshaft spracket.

Place the camshaft sprocket in the timing chain so that
the line on the sprocket is paraliel to the timing cover
top edge. This will allow the camshaft sprocket to be
placed onto the camshaft flange dowel. See Fig. 41.

Place a new locking washer on the camshaft sprocket
fixing bolt between the bolt head and thick washer.
Refit the boit and tightén it ta the torgue givén in the
“Terque Loading Figures'' in the Data Seétion. Bend
over tabs of lacking washer. o

Remove the timing chain tensioner compressing tool.

Eig. 42. Thning cover removed showing off paseage rubber seafing ring in pusition
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P'a'ge' 3 |

" Fig. 43.

Timing cover with crankshoft pulley oil seaf correetly
. fitted

TIMING CHAIN COVER, ‘TIMING WHEELS
AND TIMING CHAIN AND CHAIN
TENSIONER

Timing chain cover—To remove

Turn engine to No, 1 T.D.C. firing position and rer:nove-

cylinder head.

Remove sump and support the welght of the engme as
near to the rear end of the crankcase as passible.

Remove the car body rear crossmember by removing

bumper fixing bolts and four 4 in. A.F. bolts and twe § In.
A.F. nuts. The battery should be removed ta give access -

to off side (right-hand) bolts.

Remove water pump, fan assembly, crankshaft pulley and
timning case fixing nuts.

Removing timing case drawing it backwards from the -
engine, noting that the distributor rotor turns from tha -

four o’clock to the three o’clock position.

ani

'Nate: ROUND RUBBER RING BETWEEN TIMING

COVER CASE AND CYLINDER BLOCK. This  ring
seals the main oil galiery in ité connection between the
timing case and cylinder block. See Fig. 42. .

Cran.kshaft pulley ail seal (Seé' F:Ig. 43)

This seal may be removed without removing the timing
cover, but this of tourse complietely destroys it. New
seals should be fitted with their contractmg spring away
from the outside of the cover, -

Timing chain cover—To replace .

This is the reversal of removal taking care to replace the
rubber folnt ring. New joints should be used and tha

" distributor rotor set-at the three oclock position, .

before pushing the case Into position.

Check Ignitien tIming.

Tinting chain tensioner (See Fig, 44)

This item may be removed by pushing downwards on

the tensioner spring, to free the spring eye from the '

tensicner bottom mounting, and drawing the tensioner .
off. e

T'im'ing chain sprocket on crankshaft

“This sprocket is easfly wichdrawn by a suit'ablé"ph._iréf"-f !

" Fig. 4.

Timing chain tansioriar ready to rémave ~ - -
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Fig. 45.

CAMSHAFT

Camshaft removal, replacement and timing is described
under removal and replacement of the cylinder head.

Camshaft bealr"i.'ngs

Camshaft bearings are [n separate halves, They are
steel backed thin wall whitemetal bearings and may be
renewed in pairs in a similar manner to other engine
plaln bearings. No fitting is required and the bearing
cap and shelts must not be filed.

PISTON AND CONNECTING ROD
ASSEMBLIES
Pistohs

Most engines are fitted wich high compression pistons, bat
in some export territories engines are fitted with low
compression plstons to meet the requirements of i'ower'
octane fuels.

High compre‘ssio‘n' pistons are Identified by their flat
piston crown.

Low compression pistons have hollow crowns.

Fitting clearances are the same for all pistons.

Removing No. 4 pistan and eonpecting md—c.md word FRONT stomped on piston crown

Pistons and connecting rods—To remove (See
Fig. 45)

" Remave cylinder head.

Remove sump,

Remave connecting rod balts and bottom half big end
bearings. [IDENTIFYING NUMBERS ARE STAMPED
ON THE CONNECTING ROD AND CONNECTING
ROD CAP AND COME TOWARDS THE DISTRIBUTOR
SIDE OF THE ENGINE. See Fig, 52,

Push pistons up the cylinder bores and w:thdraw assem-
hiies from above,

The big end caps must be reassembled to the same rods
from which they were removed, FEach complete con-
necting rod should be refitted to the same piston and
cyfinder bore fram which it was removed.

Pistons and connecting rods—To refit

Check that the pistons and connecting rods ars correctly
assembled as shown in Fig. 46 then insert connecting
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rods and pistons into cylinder bores from above in the
opposite manner to that detalled for removal, with the
ward FRONT OMN THE PISTON CROWN TOWARDS
THE CRANKSHAFT PULLEY END OF THE ENGINME,

To facilitate Insertion of the plstons in the eylinders and
to prevent piston ring breakage, a Churchill piston ring
compressor should be used, This too reference number
is 3B U-2.

Tighten nuts to the correct torque given in the Data
Section under “'Connecting Reds™.

Gudgeon pin—To remove

Remove circlip retaining gudgeon pin in position with
circlip pliers, Scrape away any carbon which may have
accumulated In the outer ends of the piston bosses to
facllitate removal of the gudgeon pin.

Warm the assemblies, preferably in oil to about 50°C
(120°F) and push out the gudgeon plns. Tight fitting
gudgeon pins should not be driven cut of cold pistons.

Gudgeon pin—Fit

At room temperature of 21°C (70°F) the gudgeon pin
should be a finger push fit in the piston and only just free
in the connecting rod little end bush. It should be
possible for the connecting red to fall by its own weight
when the piston and connecting rod assembly is held
herizontal.

Gudgeon pins are classified into two grades, the dimen-
sions of which are given in the Data Section under
“Gudgeon Pins". Only the larger grade is avallable
for service use. :

Gudgeon pin—To refit

The original piston, gudgeon pln and small end bush
may be used again, if the gudgeon pin is without shake,
both in the piston bosses and in the small end bush.

the piston is shown in Fig. 46.

The gudgeen pin retaining circ]ips should be renewed.

Fig.46. Piston rings and piston and connecting rod correctly
assembled

Big end hearings

Stesl backed lead bronze bearings with lead Indium-over-
lay are fitted to all new engines and must be used as

replacements. These bearings are able to carry greatef -

loads than white metal bearings, but they are harder and
small particles do not bed themselves inta the bearing
metal,

In consequence, scoring of the crankshaft big end
journals will occur if abrasive particles reach the bear: -

ings. Regular oil changing and renewal of the fileer

element at the recommended mileages are therefore

most im porcant

If necessary bearing shells may be renewed provided the
crankshaft big end journals are not oval or scored.

" Connecting rods
The correct way of assembling the cannecting rod to

Owing to their shorter length these rods cannot be
straightened. Any piston showing signs of misalignment
should have its connecting rod changed.
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Fig. 47,

Little end heaﬁngs

The little end bearing bush in the upper end of the con-

_necting rod can be renewed, After pressing in a new bush
the bush must be reamed slightly undersize, and finished
to size by honing, so that the gudgeon pin is free to turn
while it is the closest possible fit.

The Delapena honing machineis recommended for honing
the little end bush. This machine may be obtained from
Delapena & Sons Ltd,, Zona Works, Cheltenham,
England. [t is supplied with the necessary honing stones,
honing fluid, and instruction booklet.

PISTON RINGS

Top compression ring (See Fig, 46)

This piston ring Is chromium plated and may be fitted
either way up when new. Where the need arises to fit
new chromium rings to polished {part worn) bores, it
will be necessary first to remove the glaze from the bores
as otherwise these rings would never bed down properly,

The procedure to be adapted in such cases is as follows:—

Mask off the bottom of the cylinders to prevent any
gbrasive matter reaching the crankshaft or erankease,:

Make up a wooden dummy piston which will fit snugly
into the bore with a piece of No. 1 or 1% grade emery
papar wrapped round it

Checking piston ring gops

This dummy piston, with the emery cloth round it should
then be inserted into each cylinder in turn and moved
up and down the bore for about three minutes (each
cylinder), at the same time rotating it first one way and
then the other, untl) the entire cylinder wall is covered
with crisscrossed abrasions, '

Wash down the bores thoraughly and dry them out,

ensuring that no foreign matter finds its way into the
crankcass.

Second compression ring (See Fig, 46)
This ring is marked with the word BOTTOM on its lower
face, which is the widest of the two faces. The upper

face is narrowrer as there is a step on its inside edge. It

must be fitted with the word BOTTOM toward the lower
end of the pisten.

Oil control ring (See Fig. 46)

A single slotted oll control ring is used,

When new these piston rings may be fitted eithefway up.

Piston rings—To fit (See Fig. 47)

The correct ring gaps and vertical clearances are given
in the Data Section under *'Piston”’. Fit the rings to the

cylinder bores and check the ring gaps with a feeler gauge,
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CYLINDER GRADE LETTER

Fig. 48. Pasition on cylinder block of eylinder bore prade letters

With a feeler gauge check vertical clearance of the rmgs :

in the grooves.

Fit the rings to the pistons in such a way that the ring
gaps are equally spaced out round the plston, and not in
line with one another, making sure that the rings checked
in No. 1 cylinder are fitted to No. 1 piston and so on.
No. 1 ¢ylinder is the cylinder nearest to the crankshaft

pulley,

CYLINDER BLOCK

Piston and Cylinder bore grading (See Fig. 48)

Pistons and cylinder bores are graded into A, B and C
grade dfameters which are given In the Data Section
under "Engfne—Ge.geran‘ and Piston™.

Piston grade letters are stamped on the piston crown
and the cylinder bore grade letters on the two sloping

bosses en the cylinder block, below the sparking plugs.

"Correct piston fits are obtained on new engines when

pistons are fitted to cylinders having the same grade
fetter as that stamped on the piston crown,

After a new engine has been run for a few hundred miles
the cylinder grade letter size no longer applies because

the running in process will result in a slight initial in.
~crease in cylinder bore diameter.

If a piston or pistons have to be changed under service
conditions, the grading system is of considerable assistance
and the following procedure should be used as follows:—

1. Check the cyllnder bore diameter with a Mercer of
- other dial type measuring gauge, afier setting lts zero
. reading, in a suitable ring gauge.

2. From the size obtained subtraci the correct piston
clearance given in the Data Section under ‘'Plston’
and from this size choose a suitable grade of piston...

Example

Bore size given by clock gauge 2-6773 ins.—-0011 ins,
{pistan skirt clearance) = 2-6762 ins.

Nearest piston siza to 2:6762 ins. is C grade and - this
would be the piston to use, :

To rebore and fit oversize pistons

The maximum oversize for reboring is given in the Data

Sectfon under ‘'‘Cylinder Block™, When reboring
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THRUST WASHER

Fig. 49. Instaliing crankshaft semi-circular thrust washer

eylinders to suit oversize pistons, each bora is machined

to the actual diameter of the piston to be fitted, plus the

specified clearance In the bore.

The -recommended bore finish is z “'cross hatched"
hene finish of 20-40 micro inches. This finish 15 equiva-
lent to that obtained by thoroughly rubbing 2 used
cylinder bore with partly worn No. 1 grade emery cloth
to give a mat surface. The cutter of the boring machine
should be set to bore the maximum diameter of the piston
measured at the bottom of the piston skirt at a right
angle to the gudgeon pin, plus its prescribed clearance
in the cylinder bore less a small amount for hening.

It is advisable to regrind and reset the cutter after
completing each cylinder bore.

The honing operation allows the bore size to be taken
to the size that will allow the piston te be correctly
fitted.

Bores must be parallel and round to within -0003 in.
(-07 mm). The use of a cylinder gauge such as a Mercer,
used with a ring gauge, i5s recommended for taking
measurements. Top, middle and bottom of each bore
should be checked both In fine and at right angles to the
gudgeon pin axis.

Cylinder liners
The cylinder block cylinder bores cannot be machined

out to take cylinder liners and no attempt should be mada
to carry out this operation. '

~ Crankcase hraather

" This unit which contains a renewable filter element Is
"held by a single bolt to the crankease outside face just
" below the starter moter. A rubber joint ring is used

between the breather bedy and crankease,

- These parts can be removed and replaced with the starter

in position. The filter element should be stuck to the

';.cover_ inslde bottom face, with quick setting Jointing
. rompound, to keep it in place while refitting.

THE BREATHER OUTLET PIPE MUST ALWAYS POINT
S UPYYARDS.

 CRANKSHAFT

Maln bearings

 Steel backed lezd braonze besrings with lead’ indium

overlay are fitted to all new engines and must be used for
replacements.

Main bearing shells may be changed without removing
the crankshaft by following the normal practice of re-

-moving each main bearing cap separately and pushing

its top main bearing shell around the crankshaft journal
fram the opposite side to its locating lip.

K a rear main bearing cap is found without lecating dowels
the engine must be removed to change the main bearings
as it 15 not possible to replace undowelled rear main
bearing caps correctly, without first removing the fly-
wheel. The correct method of aligning undowelied rear
main bearing caps Is given under ""Crankshaft—To
replace’.

Crankshaft end thrust {See Fig. 49) '

Crankshaft end thrust is taken by two semi-circular steel
thrust washers having bearing metal lined faces, with
two vertical oil grooves across each face. The washers
are fitted with their bearing lined faces towards the
crankshaft thrust faces and may be removed by pushing
them around the crankshaft centre journal after removing
the sump and taking off the centre main bearing cap.

" Endfleat can be checked by feeler gauges in the normal

manner,



ROOTES MANUAL WSM.144

Section B (Engine)

15t re-issue

Pige 37

1QINTING COMPOUND

‘ SIDE JOINTS
Flg. 50, Rear main beoring cap oil seals and position to sparingly
apply jeinting compound

.C rankshaft—To remove

This can only be done after removal and stripping of
the engine. Most of the stripping operations needed
have already been described and are therefore not given
in detaii,

Remaove cylinder head as it is not possible te remove
the timing case before this is done. See cylinder head
to remove.

Remove sump.

Remove timing chain cover,

Remove timing chain and chain tensioner,
Remove pistons and connecting rods.

If the engine performance and oll consumption are satis-
factory the connecting reds and pistons should be pushed
to the tops of the cylinder bores and left in this positien.

This will save disturbing the piston rings,

Remove clutch,

Remove flywheel.

Remove main bearing caps and lift out crankshaft.

Any crankshaft having oval or scored journal or worn
end thrust faces should be renewed.

~ before it is fitted inte position.

JOINTING COMPOUND

Fig. 51.

Places at which jointing compound is applied before
fitting rear main beoring cap

Crankshaft—To refit or repiace

Check that the oilways are clear and free from black
deposits, or preserving coating.

Two long round straight hard rubber joints with “club
feet'’ are used each side of the rear main bearing cap,
These joints are placed in the rear ‘main bearing cap
They are used to prevent
oil leaking along the sides or corners of the cap. See
Fig. 50. ‘

If there are any sharp edges on the cylinder block sump
face, where it joins to the rear main bearing cap pasitlon,
these joints may be cut as the rear main bearing is refitted
This will cause an oil leak, Any sharpness of these edges
must therefore be carefully removed before refitting the
rear main bearing cap,

On engines where the rear main bearing cap is not
located by dowels, it is impartant to check the alignment
of the rear main bearing cap oil return thread machined
bore to the similar bore in the cylinder block. This can
be ddne by using fesler gauges to ensure that the same
clearance exists all the way round the crankshaft oil
return thread, between its bores in the rear bearing cap
and cylinder block,

A thin smear of *Hylomar”" which is a high grade non-
setting jointing compaound should be applied in the
positions shown in Figs. 50 and 51, lointing compound
must be kept off of the crankshaft oil return bore or
return thread on the crankshaft.
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Fig. 52. Llocking plates and locking washers correctly fitted to
main bearings and big ends

NEW LOCKING PLATES, WASHERS AND JOINTS
- MUST BE USED WHEN REBUILDING THE ENGINE,
WHICH [$ CARRIED QUT IN THE REVERSE MANNER
FOR. DISMANTLING. See Fig. 52.

-ALL BOLTS AND NUTS MUST BE TIGHTENED TO
THE CORRECT TORQUE GIVEN IN THE DATA
SECTION UNDER TORQUE LOADING FIGURES.

FLYWHEEL RING GEAR

The starter 'll'i'r'\'g gear is a shrink fit onto the fiywheel.
* if necessary it cin be removed and a new ring gear fitted.

To remove

" Using a suitable size drill, drill a hole nearly through the
starter ring between the bottom of two of the gear
teeth, Further deepen this hole with a drill ground to
flatten the hole end. Split the ring gear with a sharp
cold chisel and life split gear ring off of fiywheel.

To flt new ring gear
Be sure that the flywheel is clean and free from burrs,

The new ring gear must be heated in the following
manner so that it is expanded encugh te be put on the
flywheel,

THE MEW RING GEAR MUST NOT BE HEATED
BY A NAKED FLAME AS THIS MAY OVERHEAT IT.
COVERHEATING WILL SOFTEN THE RING GEAR
AMD CAUSE RAPID WEAR OF ITS GEAR TEETH.

Heat the new gear ring, by suspending it from wire hocks
in a container of clean engine oil which has bean heated
to 200°C. (392°F.), until the ring has attalned the same
temperature as the ofl. See Fig. 53,

To eliminate the possibility of fire, keep the container
covered by a metai lid to prevent the flame from reaching
the surface of the oil,

Do not allow starter ring {or thermometer) to rest on
bottom of container or a false temperature may resuft.
Lift the heated ring from the oil by means of the wire
hooks and guickly wipe away surplus oil with a lintless
rag.

Place the new ring In position on the flywheel WITH
CHAMFERED SIDES OF TEETH TO THE CLUTCH
SIDE OF THE FLYYVWHEEL.

Make sure that the ring Is bedding against its locating face.
On cooling, the ring will contract and thus firmly grip
the flywheel.

FLYWHEEL CENTRE BEARING
To remove and refit

The clutch spigot bearing is a self-lubricating bush which
ts a press fit in the crankshaft end recess.

The bush may be removed by packing grease behind it
and inserting a close fitting rod In the bush. A hammer
Blow on the end of the rod will then cause the bush to
comeout. Before fitting, a new spigot bush should be soaked
in engine oil for 24 hours, preferably at room temperature,
The new bush should be pressed inte position until flush
with the rear face of the cranishaft flange.

ENGINE

Removal precedure—cars

The engine can be removed lsaving the transaxie unit in
pasition or It can be removed with the transaxie attached.
The methed used will depend upon the work to be under-
taken. If only the engine, or clutch, needs overhaul the
engine should be disconnected from the transaxle bell
housing and the transaxle feft In position in the vehide
as shown in Fig. 54.

Removal procedure—vyans

On vans the engine is removed and refitted with the !
transaxle attached, The correct procedure to follow Is }
given on page 44. i

FLY WHEEL
NG GEAR

Fig. 53. Heoting storter ring gear
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Fig. 54. Engine removed leaving trapsaxle In position

To remove engine—leaving transmissian in vehicle

Drain radiator and eylindar block.
Remove battery,

Ralse the rear end of the vehicle high enough o allow
underneath bell housing nuts to be removed as these
nuts are difficult to reach when the car is at flaar level.
Remove these nuts but leave the bottom nut lightly
tightened. Lower vehicle,

Support underneath of transmission near to the engine
as shown in Fig. 54.

Remove silencer by releasing its clamp bolt on the
exhaust manifold and removing its support bracket,

Unbelt clutch operating cylinder to prevent passibility of
straining its flexible hose. Tie the cylinder above and
clear of the engine.

Place a trolley under engine to support engine weight
over the whole of the sump flat face and the exhaust
manifald outlet, Suppart should also be taken under the
sump edge at the rear end of the sump. NO WEIGHT
MUST BE TAKEN BY THE OIL FILTER. A sujtable
wheeled trolley made from slotted zngle iron Is shown
in Fig. 55.

Remave rear bumper.

Remove body rear cross member by removing ane nut
and two boles each side,

Disconnect water by-pass_hose, intake hose, and outlec
hase from water pump.’ '

Loosen clip holding air duct hose to fan cowl.

Unbolt water pump suppore bracket from engine and
remove water pump and fin as a complete assembly,

Disconnect electrical lead at starter motor, H.T. lead at
ignition cail end, L.T. lead at distributor terminal and
oll pressure warning light switch lead at switch end.

Remove starter motor.
Disconnect fuel feed pipe at carburettor end.

Disconnect fuel feed pipe to fuel pump or remove fuel -
pump and tle pump in a position above the engine. Note
number of joints used between pump and valve cover.
It is important to replace the pump with the same number
of joints as these determine the pump cutput prassure,

Remove the alr cleaner. Thisis not difficult if the following
procedure is followed.

Remove air cleaner support bracket flxing bolt holding
cleaner bracket to the Inlet manifold lug.

Loosen clip at carburettar intake and lift off cleaner.
This gives access to the wing nut. Remove wing nut, top
body of cleaner, and filter element.

Remove air cieaner lower body past carburettor,

Remove alr pipe from pneumatic throttle operating unit
an carburettor,

Disconnect engine cooling system and heater hoses (if
fitted) at the radiator top tank and far end of the cylinder
head. The by-pass hose disconnected at its water pump
end need not be taken off its cylinder head end as it can
be withdrawn from behind the radiator. :

Remove bell housing nuts behind the englne and after
this the bottom nut previously left when removing the
underneath nuts,

Draw engine away from transaxle,

Fig. 55. Removing engine leaving transaxfe in position
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Fig. 56. Engina and transaxle supported for removal

To remove engine—with transaxie attached

This procedure differs from that used when removing the
engine only. The work required ta disconnect the actual
transaxie unit from the vehicle is described in Section E
under ““To remaove from vehicle, and should be carried
out first. The work required to disconnect the engine is
as foliows:—

Drain radiator and cylinder block.
Disconnect battery,

Disconnect by-pass hose and Intake hose from water
pump.
Loosen clip holding air duct hose to fan cowl.

Disconnect electrical leads from generator, starter,
distributor, coil, and oil pressure warning light switch..

Unbolt clutch hydraulic operating cylinder and tie
cylinder clear of the engine.

Disconnect water outlet hose at radiator top tank con-
nection and heater feed hose {if fitted) from the far end of
the cylinder head. The by-pass hose that was disconnected
at its water purnp end should be withdrawn from behind
the radiator and ieft connected to the cylinder head,

. Disconnect fuel feed pipe to fuel pump or remove fuet
pump, and air feed pipe from pneumatic throttle connec-
tion on carburettor oparating unit,

Remaove silencer and its support bracket.

Support engine and transaxle under sump, transaxie unit,
and exhaust manifold end as shown in Fig. 36.

Remove bolt from engine rear mounting. This releases
angine welght from vehicle causing the vehicle to rise
and some adjustment of the supporting packing height
may be needed to maintain reascnable alignment of the
fan cowl to the radiator cowl.

Remove rear bumper.

Remove body rear cross member. This member Is held
In position by one nut and twa bolts each side,

Push car forward clear of engine and transaxle assembly.

To replace engine—with or without transaxie
attached

This Is a reversal of the removal procedure. The following
precautiens should be taken:—

1. Care is needed to prevent damaging the connecting
hose between the fan cowl and radiator cowi if the fan
and water pump assembly has not been removed from
the engine.

2. When refifling the cooling system the heater contral
lever (if fitted) should be in the “"ON’" position which
is to the RED side.

3. The water, or anti-freeze solution level in the radiator
should be checked after running, as some coolant is
taken to fill the heater system {if fitted).

4, The engine should be filled with the correct grade and
gquantity of oil.
Rear flexible mounting—To renew

The engine rear mounting rubber is bonded inside a
steel sleeve and can be pressed out of its housing with
the Churchill tool RG 359.

Fig. 57,

Engine and transaxle removed from vehicle by pushing
vehicle forward
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ADDITIONAL ENFORMATION

Qil pump driven and driving gears

The oil pump driven gear on the oil pump spindle, and
the oil pump driving gear on the front end of the crank-
shaft must always be renewed together if either of these
gears show signs of wear.

These gears are supplied in pairs,
nat supplied.

Se parate gears are

MNew gears should be carefully checked befere fitting and
any burrs removed with afine oil stone. Before replacing
the timing cover both gears MUST be lubricated with
engine oil to prevent momentary dry operation before
oil reaches the gears,

If, when the oil pump gear is correctly positioned on the
existing pump spindle, the locating pin holes do not
‘properly Tine up. a new pump with an undrilled spindle
should be fitted.

The two fixing pin hales, in the driven gear, are drilled
through on one side only on service repiacement gears.
These gears have to be finish drilled after correct posi-
tioning on the pump spindie, as described in the foilowing
paragraphs.

Service replacement oil pumps

The service replacement oil pump is supplied without
the driven gear. Pumps with the dJriven gear already
fitted must not be used for service purposes because this
means running a new driven gear with the existing used
or partly worn driving gear on the engine crankshaft,
When a new oll pump Is fitted the driven gear on the
discarded pump should be removed and fitted to the
replacement pump spindle; provided that it s fit for
further use. If worn a new pair of gears should be fitted.

Fig. 58. Meathad of positioning ol! pump gear

As shown in Fig. 58 the gear should be pressed onto the
pump spindle untll there Is a gap of -087 in—103 in.

(2-21 mm.—2-40 mm.) to the pump body. This gap can - -

be measured by using the shank of a-%in. or 2-5 mm. drill -
a5 a gauge.

While pressing on the gear the pump end cover must be
removed and the END OF THE PUMP SHAFT MUST BE
SUPPORTED as shown in Fig. 58.
pin holding the inner rotor to the shaft may be partly
sheared.

When the driven gear is correctly positioned on the pump
spindle, the two holes needed for the gear fixing pins
should be drilled with an } fn. drill using the existing
holes as a guide for the drill.

After driving in the two fixing pins the ends of the pins
should be riveted over.

I this is not done the
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HELI-COIL INSERT

ALL HELI-COIL IMSERTS TO BE f T
1} PITCHES BELLOYY SURFACE, UMLESS
QTHERWISE STATED,

Fig. 59, Heli-Cail Insart details

Reclamation of tapped holes in eﬁgine castings

The following Information is provided for reclaiming
damaged threads in the Engine aluminfum castings, using
the Heli-coil inserts.

When fitting Heli-coil inserts it is essential that the
correct size insert is used as shown on the opposite page.
All Inserts must be positioned 1 to 14 pitches below the
top face of the hole, except where otherwise stated. (See
Fig. 59).

Two taps are required, a roughing tap and a finishing
bottoming tap. When using the finishing tap it is
important to ensure that the tap is run down to the
specified depth and out again without backing off (i.e.,
do not reverse direction of tap until the bottom of the
hole is reached), Always use a lubricant when tapping
threads.

if a cylinder head bolt breaks off during removal of the
¢ylinder head the piece remaining in the cylinder block
can be drilled out using a drill guide sleeve in the cylinder
head belt hole.

A drill guide sleeve can be made from a % in. dia. high
tensile bolt, having at least 2 ins. of plain shank, by
driiling a £ in. dia. hole through the centre of the holt,
after cutting off the threaded end. Drilling should be
done in a {athe and It is most important that the hole is
exactly central, This can be achieved by rotating the
drill slowly, while it is supported in the lathe tallstack,
so that the drill turns in the opposite direction to the
bolt, as the bolt rotates in the lathe headstock chuck.

With the cylinder head still in position and using the
drill gulde sleeve in the hale from which the broken bolt
was removed, drifi a § in. dia. pllot hole through the
broken portion of the bolt, taking care not to drill into
the cylinder block. Then remove the drill guide siceve,
and with the cylinder head stlll in position, drill out the
broken bolt with a 3 in. dia. drill.

Remove the cylinder head, tap out the hole and screw
in the Heli-coll insert. In this instance DO NOT break
off the Heli-coil insert tang.

All cylinder head bolt threads should be dipped in Shelf
Ensis 256 oil before replacement.

The opposite page gives full detalls of Insert sizes, taps,
inserting tools etc., and this informatien must be strictly
adhered to for each application,

A list of tool kits available and their source of supply is
given in Section S (Special Tools) Kit HISK 1 covers all
engine (and transaxfe) applications except the sparking
plug insert kit, Kits HISK 2 to 13 cover the various
individual applications.
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Heli-coil, data, tools and inserts—engine
Thread Size and Roughing | Finishing fnserting Téng Break]
UNIT Area Affected Drill Size | Finishing Tap Depth Tap No. | Tap No. Heli-Coil Insert No. Tool No. | off Tool Mo,
Cylinder Head ¥ X UNCx1-377 &6 CRU | & CBB 1185-6C x 1% 528-6 | Do not
Face break off
tang
Sump Face i+ 12 20 UNC x -567 4 CRU 4 CBR 35BRACN x 2 35514 35804
Cilutch Housing E E% 16 UNMC-Through & CRU &6 CBR 35B5-6CN x 2 3551-6 3500-6
Face:
= Timing Cover %‘ + x 18 UNC-Through 5 CRU 5 CBB 3585-5CN x § A551-5 3580-5
<] Face™
3
% | Chain Tenstoner i #x 20 UNC » -68° 4 CRLUI 4 CRB A5B54CHMN x § 35514 350804
= Bracket Face
& | Main Bearlng =" Zx14UNC x118" 7 CRU 7 CBB I585-TCN x % 3551-7 3580-7
Cap Tappings .
Qil Filter Face & # x 1B UNC x -68” 5CRU 5CBB 3585-5CN % 45 35545 3580-5
Breathing Tapping =" & x 1B UNC-Through | 5 CRLJ 5 CBB ISS-SCN x 1§ 3551-5 3580-5
Dynamo Bke. E 3 =16 UNCx 72" & CRU 6 CBB 35B5-6CMN ® % 3551-6 358D-6
Face
Water Inlet = 4220 UNC x 5 4 CRU 4 CBB 1185-4CN x 4 5284 11954
i | Top Face & 4% x1B UNC-Through | 5 CRU 5 CBB 3585-5CN x 4 3551-5 3580-5
-
B
‘;Jo | Distributor Face 17 2 20 UNC x -57 4 CRU 4 CBB 3I585-4CN x 2 35514 38504
=
E | Sump Face + 1320 UNC x -5 4 CRU 4 CBB 3585-4CN x 3 35514 35804
£
Qil Pump Face** 1 Fx 20 UNC-Through | 4 CRU 4 CRB 3585-4CM x & 35514 35804
% .| Petred Pump Face = £ x 18 UNC-Through | 5CRU 5 CBB 3585-5CN x 1% 3551-5 3580-5
a
7 Gl Filler Face = +¢ * 18 UNC-Through | 5CRU 5 CBB 3585-5CN x & 3551-5 3580-5
Cambox Cover +F | +x20UNCx -4 4 CRU 4 CBB 11B5-4CN x L 524 19954
Face
! Tappet Block + 4% 20 UNC x 6~ 4 CRU 4 CBB 3885-4CNx 3 35514 35804
& Face
_5g Manifold Face = Ex1BUNCx 75 5 CRU 5 CBB 3585-5CN « 4% 3551-5 3380-5
%_ Thermeostat =" Fx 18 UNC-Through | 5 CRU S CBB 3585-5CN x 4§ 3551-3 3580-5
L Houslng Face
Sparking Plug =" 14 mm. % 125 mm.—- . 525 521 2™ Reach 644 542 Usa Fliers
appings Through
i3
28 | Camshaft Bearing NOT RECOMMENDED
\“o | Cap Face
E_';:Eu 3’ Sump Face 3 +x 20 UNC-Through | 4 CRU 4 CBB I5BE-4CN x 2 3551-4 3580-4
Cp
E“E Petral Drain W +x 28 BSP x -2p” 2 PR 2PB 1325-2CN x % PIP-2 Use Pliers
28 Tapping ’
Lo
2 E| Water Inlet Body ol £ x 19 B5P-Through & PR &6 PB 1325-6CN x % PlP-& Use Fliers
o
* Only to be applied to shert stud tappings. ** QOnly te be applied t& one Tapping-
Insert removal tools are available:  For Inserts 1* to 3" inclusive Part No. 1227-6. For Inserts %7 to 1* indusive Part No. 1227-16
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: ENGINE

Removal procedure—vans

The engine is removed with the transaxle attached using
! the following procedure,

1,

2

Raise rear end of vehicle with a trelley jack under
centre of body rear cross member and place stands
under body sill just forward of rear wheels,

Drain cooling system and disconnect battery.

Working underneath

3.

Disconnect gear shift coupling at transaxle end.

. Disconnect earthing strap,

. Remave two balts holding twoe mounting rubbers

under transaxle unit,

. Discannect both drive shafts from Rotoflex couplings,

Remove 3 drive screws at frant, 4 No. 10 bolts at side
and 2 drive screws at rear holding engine tray in
pasition,

. Slacken clip holding fan cowl rubber hose and roll hose

onto radiator cowl.

Working above engine

2

10.

1.

P12

Disconnect rear number plate illuminating lamps and

remove rear bumper.

Disconnect leads from starter, coalant temperature
pick up unit, coil terminals and generator.

Remove rear member lower fixing bolts.

Disconnect both water hoses from front end of
cylinder head.

13,

14.

15.

16.

17.

18.

19.

20.

21,

22

23

Unbolt clutch hydraulic cylinder and tie up cylinder
clear of engine—do not disconnect hydraulic pipe.

Disconnect two water hases from water pump.

Remove dipstick and its rubber from where it fits Into
the body apperture, but not from dipstick tube,

Disconnect engine oll filler hose from filler neck at
body end.

Disconnect fuel feed pipe at fuel pump.
Disconnect choke and thrattle cables,

Raise vehicle, remove stands placed under body sills
and lower onto floor,

Using a suitable trolley stand, support enginejtrans-
axie unit underneath.—A garage type creeper and
wood biocks can be used.

Retnove rear mounting bolt above centre of body rear
rmember,

Remove body rear cross member.

Draw out engineftransaxle unit.

Refitting engine/transaxle unit

This is a reversal of the removal pracedure, The following
points shauld be noted.

1.

2,

3.

The rear mounting bolt should be left loose until the
Rotaflex coupling bolts have been fitted. This will
aflaw maximum movement of the engingftransazle
unit needed while replacing the coupling bolts.

When refilling the cooling system follaw procedure
given in Section A “‘To refill and expel air™.

Refill engine “with recommended grade of oil (See
Sectlon F). '
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FUEL SYSTEM
SECTION C
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CARBURETTOR——continued
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«Difficult starting from cold
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FUEL SYSTEM

FUEL PUMP
DESCRIPTION (See Fig. 1)

Fuel is drawn from the fuel tank by the AC Fuel Lift
Pump which is driven by an eccentric on the engine
camshaft.

Fuel enters by the Inlet connection (19).and is delivered
through the outlet connection (7).

The AC pump consists of two main bodies which elamp
a diaphragm between their outer flanges.

The lower body assembly comprises a rocker arm (8)
and fink (11), both of which pivot on a pin (9) located in
the body. Attached to the link Is the pull rod incor-
porated in the diaphragm assembly (16). To protect
the diaphragm from crankease oil splash, an oil seal Is
located at the point in the lower body where the push
rod passes through. A return spring (15) is interposed

between the underside of the diaphragm and the lower
body (12). This spring determines the pump output
pressure. A further spring {10}, is fitted between the
rocker arm and the bedy for the purpose of ensuring
that the rocker arm is in constant contact with tha
eccentric on the camshaft. Also incorporated in the
AC fuel lift pump Is the hand priming mechanism (13).

Assembied In the upper body are two vaive assembifes
(6 and 17), one being opened by suction, and the ather by
pressure. Both vajves are held in position by a common
retaining plate secured inside the upper body by twe
screws.

Both inlet and outlet valve assemblies are identical in
construction and are renewable and interchangeable.

Also incorporated in the upper body is a filter gauze (3),
which Is held in position with a domed metal top cover
(2) and gasket (1), which in turn is held by a centre
screw (3) through the cover Into the upper body (18).

4 5 6

L‘an-
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Flg. 1. Sectional view through fuel pump und filter
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The priming lever {20) should only be removed if known
to be defectlve, when a complete new hand priming
assembly shouild be fitted on re-assembly, To remove, it
is necessary to file off the riveted head of the pivot pin
and tap It through the body.

INSPECTION AND OVERHAUL (See Fig. 2)

Thoroughly wash all parts in clean paraffin, ensuring
that valves {9) are cleaned separately If being used agaln.

Check the diaphragm (12) for hardening or cracking and
examine the lower extremity of the pull rod for wear,
at its connection with the rocker arm Jink [14). Renew
the dtaphragm assembly if any of these signs are in evi-
dence.

Check diaphragm return spring {26); If corroded or
damaged, it should be reptaced.

Visually check valve assemblies (9); if any doubt exists,
replacement valves should be fitted, The two valves are
identical and can be used for either application by
changing their positions.

Examine the rocker arm (15) pad face for wear, Slight
wear Is permissible, but should not exceed a depth of
M0 ins. (25 mm). Check rocker arm pin and link holes
for wear, also underside of link (14) where diaphragm
pull rod engages for wear,

Badly worn or damaged parts should be renewad.

Check rocker arm return spring (16).

Discard old oil seal {24) and gaskets.

Examine upper and [ower bodies for cracks ar damage,
If either the diaphragm or engine mounting flanges are
distorted, these should be lapped to restore their
flatness.

Renew either if distortion is excessive.

TO RE-ASSEMBLE (See Fig. 2)

Where the hand primer mechanism has been remaved,
replace with new assembly, inserting pin through the

Assemble diaphragm to pymp
body with locating tah an
diaphragm in this pesition.

Engine mounting flange,

4

After engaging notches in
bottom of pull rod with siot H
in Unk and turning quarter

turn to left, tab on diaphragm
should be in this position.

Fig. 3. Fitting fuel bump diaphragm assembly

lower body together with the priming lever. With the
return spring in position, rivet aver exposed end of pin.

Assembly of the rocker arm to the body assembly is
carried out In the following order.

Assemble rocker arm (15), link (14) and spacing washers
(13) onto rocker arm pin (1B), place rocker arm return
spring (16) inte body and Insert rocker arm {18) assembly
into body of pump ensuring that the rocker arm return
spring is preperly engaged between locating “'pips™ on
casting and rocker arm,

Tap two new pin retainers (17) into slots in the body and
while holding the retainers hard against the rocker arm,
pin punch over the end of the slots with a small pin
punch to prevent retalners werking Joose.

Note: When refitting rocker arm pins, always use new
service replacement retainers (17), coloured copper for
Identlfication, These are slightly shorter than the pro-
duction type to allow for new staking.

Fit a new ofl seal washer (24) and stee! retaining washer
{25) into the lower bady, If required.
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Place the diaphragm return spring In position over cil
seal retaining washer.

Plate the diaphragtm assembly (12) over the spring {28),
with the pull rod downwards, and with the locating tab
on the diaphragm at the twelve o'clock position. Press
dewn on the diaphragm at the same time turning the
assembly to the left in such a manner that the slot on the
pull rod will engage the fork in the link, ultimately turn-
ing the assembly a complete quarter of a turn to the left,
which wili place the pull rod in its correct working
position in the link.

This will also permit the matching up of the holes in the
diaphragm with these on the pump body flange and the
tab will now be at nlne o'clock pesition,  {See Fig. 3.)

Place the new valve gasket {8) in the upper bady round
the valve ports.

Place a valve assembly (%) in the inlet port with spring
facing outwards. (See Fig. 1.)

Fit the other valve (9) in the outlet port position with
spring inside the port, (See Fig. 1.)

Refit the valve retainer plate {10) and tighten screws {11)
untl the tenston In the retaining plate is taken up.

Refit filter gauze (5) in top of upper body (7), also
domad top cover {3) with new cover gasket {4). Fit
central holding screw (1) ensuring that fibre sealing
washer (2) is between screw and cover.

The upper and lower bodies can now be fitted together
as follows:—

Push the rocker arm towards the pump bedy until the
diaphragm is level with the body flange.

Place the upper-half of the pump body into its correct
position by aligning the scribed lines made on the two
flanges prior to dismantling.

Replace the five securing screws (28) and spring washers
{27} and tighten only untll the heads of the screws just
engage the washers.

Release the push rocker arm away from the pump so as
to hold the diaphragm at the top of the stroke, and while
so held, tighten the body screws diagonaily and securely,

Important

After assembling- in. the manner described above, the
edges of the digphragm shauld be about flush with its two
clamping flanges.

Any appreciable protrusion of the dlaphragm indicates
incorrect fitting in which case, special care should be
taken in maintaining downward pressure on the rocker
arm while the diaphragm scraws are finally tightened.
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AUTOMATIC PILOT OR SLOW
CHOKE RUMMING JET
THROTTLE FAST SLOW RAUNMIMG MAIM JET SLOW RUNMING ACCELERATOR
{DLE ADJUSTMENT SPEED ADIUSTMENMT HOILDER OR VOLUME CONTROCL PUMP .
SET SCREWY SCREW MAIN IET SCREW
COVER PLUG

Fig. 4. Solex 830 PIHT, 830 PIHT-2 and B30 PIHT-3 carburettars—position of varfous parts

DESCRIPTION
i Automatic choke (strangler) valves are fitted to all Solex
{ PIHT carburettors, Manual operated choke (strangler)
i valves are firted to all Sclex PIH carburettors used on
! these cars.
: These are all semi-downdraught carburettors having the

following simllar systems or circults, ]dling elreuit, main
i spraying circuit, econostat circuit, and mechanically oper-

! ared diaphragm type accelerator pump. These operate so
that under ali conditions of engine requirements, the
carburettor provides the correct fueljair mixture.

i A schematic sectional view of the original PIHT car-

' { burettor is shown In the upper illustration of Fig. 5. The
: changes made on the PIHT-2 carburettor are shown in

the lowar left inset of Fig. 5. Further changes made on
i the PIHT-3 carburettor are shown in the lower right-
i hand Inset of the illustration. These changes are in-
{ corporated in the PIH-5 carburettor; the first of these
i Solex'carburettors used on these cars to have a manually
i operated choke (strangler) valve, The changes are also
! lllustrated In Fig. 18,

NOTE. The choke tube used in PIHT-3 and Pi- HS
carburettors has a cast in beak as shown fn
item S8A, Fig. 18, :

The positions of the various carburettor parts are shown
in Figs. 4, 5 and 6.

All data such as choke tube size, jot settings and drillings
are given in the Data Section under “'Fuel System™. The
different settings used for each carburettor should be
carefully noted,

OPERATION
Fuel level {Sze Flg. 5)

The level of fuel in the float chamber is controlled by
the slight rise and fafl of the float (29), closing or opening the
needle valve {17) to cut off or admit fuel as required.
The design of this mechanism ensures compiete stabliity
of the predetermined level and eliminates ail need for
routine checking. The float assembly must be replaced,
in the event of damage, to ensure that the correct fuel
level Is maintained.
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T
'.!.'C\\\w

6 17 18

-rzaod

——————

.

Fig. 5. Carburettors—schematrc sectional view—lower part of iffustration shows differences.
Arrows shnw cold air flow inte “*U"" tube (10} and hot air flow from “U"" tube through automatic choke mechenism inta inlet mamf‘old.
A is cross section and end view of gutomatic choke mechanism.

1. BLMETAL SPRING—LARGE—OPERATING CHOKE YALYE
2. BLMETAL SPRING—SMALL—OFERATING STEPPED CAM (7)

3. YACUUM FEED PASSAGE—THROUGH WHICH HEATED AIR FROM “U*
TUBE (1) IS DRAWN

4, YACUUM KICK PISTON
5. CHOKE YAIVE SPINDLE

LINIC AND* LEVER—COMNECTING VACUUM KICK PISTON 4 AND
CHOKE YALYE SPINDLE (5)

b

7. STEFPED CAM

B. LEVER—WSED TO OFEM THROTTLE TO FAST IDLE, OR TO OPE"\] CHOKE
VALYE. WHEM PARTLY CLOSED, IF ACCELERATOR PEDAL IS MCVED
HALF WAY OR BEYOND

9. HOT AR FEED FIFE FROM “'U™ TUBE (00

10 U TUBE—HEATED BY EXHAUST GASES

11, EXHAUST MANIFOLD

12. CHOKXE (STRANGLER]) YALYE

13. AIR CORRECTION IET AND EMULSIQN TUBE 830 /HT

TIA. AIR CORRECTICN JET ANMD EMULSION TUBE B30 PIHT-2
138, AIR CORRECTION IET AND EMULSION TUBE B30 PIHT-3 and B30 PIH.. 5
#4 SLOW RUNMING JET AIR BLEED

15. COLD AIR FEED_TO *U” TUBE {10}

16, SLOW AUNNMING (PILOT) JET .

1. FLOAT MEEDLE VALVE AND SEATING

18. FLOAT LEVER ARM.—ALL CARBLIRETTQRS EXCEPT B0 PIHT-2
18A. FLOAT LEVER ARM—A20 PMNT-2 only

#19. CHOKE TUBE (VENTURI) B30 PIHT ond B30 PIMHT-2 only

20, ECOMOSTAT IET

21. ECONOSTAT BISCHARGE TUBE

22, ACCELERATOR PUMF INIECTOR TUBE

23, ACCELERATOR FUMP RISCHARGE VALVE--ALSO EALLED ANTER
REYERSAL VALYE

4. ACCELERATOR PUMP DMAPHRAGM AND PLUNGEK

5. ACCELERATOR PUMP OPERATING LEYER

26 IMAPHRAGHM RETURN SPRING

37. ACCELERATOR PUMP MNOMN-RETURN YALVE

28. TNTERMNAL PASSAGES IN CARBURETTCGR BODY

2%, FLOAT—B30 PIHT B

oA FLOAT-—ALL CARBURETTORS EXCEPT B30 PIHT u

0. MAIN WELL :

3. MAIN WELL BALL YALVE—R3D PIHT only

1. MAMM IET AND HOQLDER ’

33, SLOW RUNNING MIXTURE VOLUME CONTROL SCREW -

34, SLOW RUNMING MIXTURE QUTLET

35 BY-PFASS ORIFICE (PROGRESSION HOLE) -

36, THROTTLE

37. MAIN SPRAYING ORIFICE .

33, MAIN JET—ALL CARBURETTORS EXCEPT B30 PiRT

- 3% MAIN JET COVER PLUG |

40, SLOW RUNNING (PILOT) JET FEED B30 PIMT and B30 PINT-2
A0A, SLOW RUNNING {PILOT) JET FEED B3 PIHT-2 and B30 PIH-Y

* For B3} .Pif-ﬂ"d and B30 PIH-S see item SBA, Fig. 14.
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Fig. &. Automatic choke—various parts with refersnce numbers as Fig...E—insets show bi-metal sbring differences

Automatic choke (See Figs. 5 and 6)

. When the englne Is cold a bi-metal “elock spring'." (1) :

also shown in Fig. 6, closes t.he choke (strangler} valve
(12). Another smaller bi-metal *‘clock spring””  (2)
_rotates a stepped cam (7} to give the throttfe (36) a
. suitgble fast idle setting for cold starting.

The stepped cam {7}, mentioned in the previous para-
graph, can only give the correct throttie opening for cold
_starting AFTER THE ACCELERATOR PEDAL HAS
. BEEN FULLY DEPRESSED ONCE.

Directly the engine starts a srnall
(4} opens the choke valve, against the closing torque
imposed by the cold bi-metal spring (1), far enough te
prevent over rich running. The vgcuum feed to- the
vacuym-kick piston (4) is through the passage way (3),

After the engine starts, Inlet manifold depression draws

air through the copper pipe (15) and the “‘U’’ tube (10}

situated in the exhaust manifold (11}, This air is heated

by the hot exhaust gas passing over the '"*U™ tube. It-

“wacudm kick'' plston -

f:a'ssés'. tH'r'ough tha coppér tube (9} into the compar‘frﬁ‘e:nf S

_in which the two bl-metal springs are situated and ther- S

through a small hole in the vacuum kick piston crown (4) -
into the inlet manifeld through the passage (3). -

The heated air warms up the bi-metal springs (‘I) and (2) [ ::,
causing them to rotate and allow:— .

(0) The vacuum kick piston (4) to open ‘the "choke -
- valve (12} gradually to its full open posit]on.

(b) The stepped cam (7) to move into a position that
allows the throttle to return to the nermal ld!m" L
position from the fast Idling position, - afte th
throttle has been opened

Fig. 7 shows the “iJ"” tube {10} rémoved from the exhaust
manifold and connected to the carburettor by the two
copper pipes (15} and (9) o

If the accelerator pedal is pressed half way down or
beyond while the choke valve is dosed, or only partly
open, an internal lever (8} moves the lever (4) to open
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SN CTUBE FITTED
IM EXHAUST MAMNIFOLD

“{P* tube used in exhaust manifold and connections
te carburattor

the choke valve WHILE THE ACCELERATOR IS

DEPRESSED. This prevents the engine from being
supplied with too rich a mixture under cold drive away
conditions,

Correct tensioning of the farge bl-metal spring that con-
trols the position of the choke valve Is ensured by re-
placement of the cover, to which the inner coil of this
spring is attached, so that the white dot or white line on
its top edge is in the position shown In Fig. 14. This is
most mportant.

The correct method of refitting the automatic choke
cover Is given under '‘Difficult starting from cold™ on
page 16.

More particulars of the automatic choke are shown in
Figs. 7-13.

Fast idte stepped cam in very cold starting position

Fig. 9. Fast idle stepped cam in moderate cold starting position

Manual choke (See Fig. 13A) :

This choke (strangler} system is operated by a2 cable |
connected to a small lever situated in front of the gear
change lever.

TR P

An external linkage connects the choke spindle lever
to the throttle spindle so that the throttle is opened to
the cold start fast idle position when the choke valva is
closed. This linkage alse allows the choke lever to be
used as a hand throttle to increase the engine idling speed
as needed, before the engine has warmed up, after cold
starting.

The choke (strangler) valve is mounted on an offsat
spindle. This allows atmospheric pressure ta open the |
choke valve, against its light return spring, so that enough ;

CHOKE YALVE
CLOSED

Fig, 10. Choke valve in cold starting position-—~all conditions
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CHOKE VALVE -
SLIGHTLY
DOPEM

"Fig.11.  Automatic choke and choke volve immediately after starting

air passes the valve to prevent the engine stalling, directly
It starts from cold with the choke (strangler} vaive
closed. An adjustment is provided for the choke valve
light return spring tension, so that the amount of choke
i valve opening can be controlled to meet extremely cold
: starting conditions.

Idling circuit (See Fig. 5)

This supplies, through the orifice (34), the mixture
required for idling when the engine is warm. it also
provides through the by-pass orifice {35} the mixture
required when the throttle is first opened, but before It
opens enough for the main spraying orifice to begin to
discharge. The circuit is as follows, fuel is supplied from
the well above the main jet and metered by the pilot

jet {slow running jet) {16} the pilot jet air bleed (14)

CHOKE VALVE

6998

Fig. 13. Automatic cheke valve in hot running position

Fig. 12, Fast idle stepped cam in rormal kot running positioi

providing the emulsifying air. When idling, additional
air passes through the by-pass orifice (35), the volume of -
the resultant mixture being cantrolled by the screw {33)."
On leaving the idling orifice (34} the mixture is further- '
emulsified by air passing round the throtcle (36}, the
latter being held slightly epen by an adjustment screw. .

As the throtele is opened engine depression is directed
to the by-pass orifice (35) which discharges additional
mixture to meet engine requirements untll the throttle
(36) has been opened sufficiently for the main spraying
system to came into operation.

CHOKE VALVE

Fig. 13A. Manual choke valve fully open
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Main spraying cireuit (See Fig, 5)

As the throttle is opened further and air speed through
the venturi (choke tube) (19) increases, depression on
the spraying orifice (37) brings the main spraying system
Into operation.

Under this condition fuel flows from the float chamber
and is metered by the main jer (32) or (38) before passing
into the main spraying well (30} where it mixes with air
metered by the air correction jet (13), the air entering
the fuel stream by means of small hales in the emulsion
tube below the air correction jet {13). From the maln
well the mixture finally discharges through orifice (37)
into the maln alr stream. As engine speed increases the
fuel level in the well (30) drops and uncovers the remain-
ing holes in the emulsian tube. In this way additional afr
enters the fuel stream and eorrects the output from the
main jet according to engine speed and load requirements,

Accelerator pump (See Fig. 5)

The accelerator pump is mechanically operated and
consists of the pump diaphragm (24) pump spring (26).
and pump actuating lever (25) connected by a rod to-a
lever on the throtile spindle.

On depressing the accelerator pedal ‘the movement of
the pump operating lever (25) displaces the pump
diaphragm (24) which forces fuel through the calibrated
injector tube (22) into the main air stream thereby
ensuring rapid, smooth acceleration.

A non-return valve (27) prevents fuel from returning to
the float chamber when the diaphragm (24) is forcing
fuel through the injector tube (22). An anti-reversal
valve (23) above the pump unit prevents air from entering
this system when the pump Is drawing fuel from the float
chamber,

Econostat cireuit (See Fig. 5)

The ecanastat allows maximum economy to be main-
tained over the cruising range of the engine and at the
same tlme provides accuracy of metering under full
throttle conditions. It is non-mechanical In operation.

The system has a separate jet (20) that discharges fuel
into the air intake at a point (21) above the choke tube
(19). As the engine speed increases the discharge will
take place only when depression inside the discharge
tube {21) has become great enough to lift the fuel up to
its inner end. The position of the tube (21) together
with the effect of the depression existing In the air intake,
determine the point at which the econostat comes Into
operation and the petrol jet (20) controls the rate at
which fuel is supplied.

STARTING THE ENGINE
From cold—with automatic choke (See Fig. 5)

1. Fully depress the accelerator pedal once before
operating the starter, This allows the small bi-metal
spring (2) to move the stepped cam (7) so that it holds
the throttle open to its correct position for starting,
when the accelerator pedal is released,

Z. Switch on the ignition and operate the starter, Do
not move the accelerator pedal. The engine wili
stars and run at fast idling speed. The car shoyld be
driven away as soon as possible.

From cold—with manual choke

Move the choke control lever backwards es far as passible
from its normal position. Operate the starter. The
engine should start immediately and continue to run at a |
fast idling speed. Move the choke control forward far
enough to give even running, and as the engine warms
up gradually return the choke control to its normal fully |
forward position. :

When warm or hot

Do not “‘agitate' the accelerator pedal as this will cause
the accelerator pump to Inject neat fus! into the hot inlet
ranifeld and make starting very difficult.

if the engine is stil warm switch on the ighition and
operate the starter without :moving the accelerator
pedal. Should the engine hesltate to start depress the
accelerator pedal a short way, and release it when the
engine starts.

f the engine Is difficult to start when hot fuily depress
the accelerator while operating starter and release It
directly the engine starts. '

DIAGNOSIS OF FAULTS

SInce the functian of the carburettor Is closely connected
with other items of engine operation, troubles are some-
times difficult to trace and the carburettor is often blamed
when it is not at fault.

Unless known to be in perfect condition, the following
items should be checked before making carburettor
adjustments:—

Ignition system
Check spark plug conditton. ~ Clean and set gaps,
Check condition and tightness of H.T. and L¥. teads.

Check condition and setting of contact breaker points
and contact moving point spring tension.
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Ensure that the centrifugal and vacuum advance mech-
anisms are working correctly,

Check ignition timing. Only small variations from the
correct static timing are permissible.

Fuel system

Ensure that an adequate su-pply of fuel s belng delivered
to the float chamber.

Check that fuel pump output pressure is correct to the
figures given under ‘‘Fuel System'” in Data Section of this
manual.

Examine induction manifold and carburettor flange for
air leaks.

Ensure that air cledner is fitted correctly and not re-
stricting air supply to carburettor due to the element
belng dirty.

Compression
Check valve clearances and compressions.

Make sure valves are not sticking.

Exhaust system

Check that exhaust pipe has not become damaged or
blecked.

_ If the carburettor has been proved faulty a systematic
check should be carried out in order to locate the exact
soyrce of the trouble, Random adjustment on the
carburettor {s useless and harmful and must never be
attempted, Figs. 5, 16 and 17 show the locations of jets
and passageways,

Excessive fuel consumption (See Fig. 5)

Ensure that the complaint is genuine and not <aused by
heavy traffic conditions.

Check the whole fuel system for leakage particularly at
the short plastic connector between the float chamber
and carburettor main bedy.

Ensure that the carburettor is not flooding intermittently
due to dirt under the needie valve or faulty neadle valve,
seat, or float. If the needie valve is suspect a new needle
valve seat assembly or fioat should be fitted.

Check that main jet (32) is not loose in its holder, or the
main fet {38) focse in the carburettor body,

Check that maln jet {32) or {38} and alr carrection jef. (13)
{13A) or (13B) are to the sizes given in the [Jata Section. '

! Automatic choke

Check that the automatic choke is operating correctly.

This Is done by removing the air cleaner connection from
the carburettor intzke and watching the movement of
the choke valve as the engine warms up from cold.

Directly the engine starts the choke valve (12} should
open a small amount by the action of the vacuum kick
piston (4). it should then gradually open to fts full
open position as the engine warms up, and remain in this
position while the enginz is hot.

As the engine cools down, after being stopped, the choke
valya should gradually close and be fully closed when
the engine becomes cold.

The short white or scribed lina on the automatlc Ehoke
black eaver must be in the position shown in Fig. 14.

incorract positioning of the white line on the black
cover, from its correct position, alters the action of -
the automatic choke.

The action of the automatic choke can be upset by in-
sufficient hot alr being drawn through the automatic
choke heat chamber. This would be caused by serious
air leaks in the hot air flow systam which is shown by
arrows in Fig. 5. Sticking of the vacuum kick piston (4)
or choke spindle (5} will also prevent the choke valve
from fully opening.

Manual choke

Check that the choke control mechanism is operating
correctly and that the control cabie is adjusted so rhat
the choke (strangier) vaive is fully open when the oper-
ating lever is in the faily forward positien, ‘ :

Check that the strangler valve return spring is anchored
in the weak (nermal) position shown in Fig. 13A. This |
does not apply when operating under extremely cold
conditions, :

Insufficient top speed

Check that the throttle is opening fully when the

accelerator pedal is fully depressed from the driving

position.
Incorreetly fitted carpets can prevent full peda!"mdu'e-ﬁ
ment,

Check for fual obstruction in the econostat circuit.

Change the air cleaner efement if it s i any way suspect.

Check fugl supply to float chamber and pump output
pressure.

Dirt from the fuel system can block up the fuel pump.
Also a worn pump can reach a condition when it will not
supply encugh fuel for maximum engine output require- .
ments.
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_ CHOKE YALVE .

Fig, 14, Automatic choke cover correctly replaced and choke vaive in
cold starting position

Faulty slow running (See Figs 4 and 5)

Ensure that slow running speed adjusting screw and
mixture volume control screw are correctly ser,

‘Check that the slow running (pilot) jet (16) is clear,
This jet can be removed from the outside of the car-
burettor.

Ensure that the whole induction system is free fram air
leaks.

Check that the slow running mixture volume control
screw (33) is not damaged or its securing position spring
missing. q

Flat sj:mt at small throttle opening (See Fig. 5)

Adjust the idling speed to give smooth running just off
" the rich or “Hunting"” condition.

Check the inductlon system for air leaks.

Ensure that vacuum advance pipe is correctly fitted to
- the carburettor, and that pipe is not damaged so that atr
s leaking into it, Although rare, it is possible for alr
to leak through a faulty vacuum advance unit diaphragm.

If a flat spot still exists check that the hy-pass (pro-
gression hole (35) is clear. .

CHOKE YALVE /:

FAST IDLE ADIUSTMENT SCREW
Fig. 14A.

Manual choke volve fully closed

Poor acceleration (See Fig. 5)

Check action of accelerator pump, Fuel must be de-
livered from the accelerator pump discharge tube
whenever the throttle is opened, Dirt under either of
the accelerator pump ball valves, or a stuck or missing
ball valve will considerably reduce ar prevent fuel output
fram the acceleratar pump.

Incorrect replacement of the accelerator pump diaphragm

- return spring (26) prevents movement of the diaphragm

and no fuel is discharged-as the throttle is operated.

" Difficult starting from cold (See Figs. 5, 6 and 14)

Check that fuel is being suppiled to the carburettor.
Avtomatic choke . o

Remove air cleaner Intake from the carburettor and
check that choke valve is closing, and not sticking open
when the engine is cald. The choke valve spindle should
move quite freely and ‘the valve lightly snap shut when
the carburettor is cold, if the valve Is opened by finger
pressure.

Check that the white line, on the automatic choke hot
chamber cover, is positioned to the raised edge on the
carburetter body as shown in Fig. 14.

As shown by the insets in Fig. &, two kinds of outer ends

“have been used on the large bi-metal spring, and the

correct. method of replacing the sPring cover depends
upen the type of spring fitted inside the cover,
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If an unlooped ended spring [s used, as shown in the upper
rlght-hand inset of Fig. 6, the cover should be replaced sa
that its white line is at the 9 o'clock position, then turned
in a clockwise direction to the position shown in Fig. 14,
and the cover fixing screws tightened.

When a looped end spring is used the cover must be
replaced so that the looped end fits over the lever on tha
end of the strangler spindle {5}, as shown in the lower
right inset of Fig. 6, The cover shouyld then be turned to
the position shown in Fig. 14, and its fixing screws
cightaned.

If the choke control cover is replaced incorrectly the
choke valve may not clase properly when the engine

SLOW RUNNING
SPEED ADIUSTING
SCREW

Fig. 15. Adjusting slow running speed

cools down, or the choke valve may not open quickly .

enough as the engine warms up after starting.

Choke valve sticking can of course be due to dirt and

other causes that can make the spindle stiff to move.

Check fast idle gap setting. This is the amount of
opening at the throttie valve when the highest step of
the stepped cam [s in operation. See under ADJUST-
MENTS.

Manual choke

Check that the choke (strangler) valve Is closing fully
! when the choke control is moved to the cold starcing

position. This can be done without removing the afr
cleaner by observing the movement of the shart fever on
the end of the choke valve spindte, The short lever
should turn with the Tong lever, to which the operating
cable is connected, as the fong tever is moved ta the fuli

© extent of Its operating range. It should then be possible
: to move the short fever one sixth of a turn, i an anti-
! clockwise direction, and then release it so that the choke
! valve snaps shut by the actién of the choke valve return
spring on the spindle behind the spring.

: Check the fast idle gap setting. This is the amount of

| throttle valve opening when the choke valve is fully
: closed. See under ADIUSTMENTS. :

ADIUSTMENTS

h

There are only two adjustmerts. They arei—

1. Slow running speed and mixture strength to - give
correct idhng. '

2. Throttle fast Idling position to give good starting’

under ai! cold conditions.

Slow running adjustment (See Fig. 15)

Adjust the slow running speed adjustment screw to give

an engine idling speed of 750 R.P.M.

Unserew the slaw running mixture volume controt screw
in an anti clockwise direction until the engine begins to
“hunt". Then adjust the screw in a clockwise direction
until the engine runs smoothly.

If the engine speed is now too high reset the slow running.
speed adjustment screw. This may cause the engine to
“funt” slightly and a small alteratlon to the volume
control screw may be required.

Fast idle position—far cold starting (See Figs. 4,
5 and 14A). .

This adjustment must be very carefully made.  The
setting dimension has been arrived at by cold room tests,

Automatic choke

Remove carburettor from inlet manifold, as this adjust- '
ment cannot be made with the carburettor in pesition.: '

Remove the three screws holding the black cover. over |
the automatic choke heat chamber. ' '

Open the throttie so that the stepped cam (7)7‘&.“&:1; 3
moved and held by a small rubber band so that its highest. =
step is in operation. R

Loosen - aff the set bolt, shown in Fig. 4, that locks the
cannecting link to the lever attached ta the shaft aparating
the short lever {8). '

Open the throttle to the fast idle setting given in'the 1
Data Sectioh under Fuel System. The shank of a drill, |
or thin wire fiattened to this dimension, should be in-
serted between throttle edge znd throttle bore at a
right angle to the centre of the throttie spindle. WWith
the throttle held in this position, tighten the set bolt.
Then check that the throttle opens the correct amount :
as the fever (8} rests against the top step of the stepped !

cam {7}.

e

&
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Manual choke

{ Remove carburettor from inlet manifold as this adjust-
: ment cannet be made with the carburettor in position.

Tie the choke (strangler) valve operating lever so that
{ It has moved to the full extent of its travel as shown in
: Fig. 14A.

i Slacken off the set screw in the brass trunnion on the
{ lower end of the connecting rod between the choke
: operating lever and floating lever behind the throttle
i lever,

! Open the threttle to the fast idla setting given in the
Data Section under Fuel System for this type of car-
i burettor. If a number drill with a shank diameter of this
i dimension is not available a piece of wire of this diameter,
: or slightly flattened to this dimension can be used as a
throttle opening gauge. Insert the checking gauge
! between the throttle edge and throttle bore at right
! angles to the centre of the throttle spindie. With the
! throttle held in posltion, tighten the set screw in the brass
! trunnlon on the throttle floating lever. Then check that
! the throttle opens the correct amaunt when the choke
: lever is operated to its full extent of movement,

Manual Choke valve return spring tensian

{ The tension of this spring can be Increased by moving
Its outer end; anti-clockwise, Into one of the two extra
i anchorage slots In the short lever on the end of the choke
i valve spindie.

More tension is ‘sometimes needed under very cold
! starting conditions, —10°F (23°C),

REMOVAL

Disconnect the ﬁa[lowlng ltems:—

Air cleaner..

Fuel plpe at fuel pump outles,

Vacuum advance pipe at carburettor end.

Air pipe from throttle operating unit.

Three 15 in. AF. nuts and washers hoiding carburettor
en Infet manifold.

The carburettor may now be lifted off complete with
the unit that operates the throttle. This unit and ics
mounting plate may be removed from the earburettor
by releasing its ball connection and the throttle return

Spring.
REFITTING

This is a reversal of the remaval procedure, a new joint
should be fitted between the inlet manifold flange and
operating unit mounting bracket. The thick heat insu-

lating joint is fitted between the carbyrettor flange and
the mounting bracket.

CLEANING (Sce Figs. 5, 16 and 17)

Do not remeve the carburettor top body from the main
body, while the carbureteor is in position on the engine,
because it Is difficult to replace its gasket without first
removing the carburettor,

The carburettor can be cleaned quickly without remeving
it from the engine ifthe following procedure is carried out,

Remove the main jet holder (32) or main jet cover plug
(39) below the carburettor with a7 in. A.F. box spanner, |
This will allow the float chamber and slow running
system passageway 1o drain,

Using fuel pump priming lever pump a small quanticy of
fuel through the float chamber so that needle valve
and seat are flushed through.

Remove main jet (32) from its holder, or the main Jet (38)
from the carburattar body with 2 small screwdriver; also
remove slow running jet (pilat jet) (16} on the outside of
the carburettor body. Blow through jets and inspect jet
orifice to make sure that an obstruction, such as z fina
hair, is not still remaining inside the jet,

Cleaning of the jets should be carried out by washing in
petrol and blowing through with clean compressed air,
Under no circumstances should wire be used, as this may
have a detrimental effect on the calibration of the jets.

Replace jets (16) and (32} or (38). Also replace jet holder
{32) and jer cover plug (3%. . oo L i
Remove two screws abova float chamber, | Slightly fower
float chamber and move forward to withdraw float

chamber from the short plastic tube that connects it to
the carburettor hody.

Remove spring, retaining float lever fulerum pin in
positian.

Lift out fulcrum lever noting that the fulcrum lever Is

‘marked TOP te ensure correct assembly, Clean cut

float chamber,

When replacing the float chamber ensure that it fits up
against its joint in the carburettor top bady,

Operate the fuel pump priming lever to fill the car-
burettor and inspect float chamber to carburettor body
plastic tube connectians for fuel leakage. This can be
done by holding a mirror under the carburettor,

if necessary the acceleratar pump can be drained by
loosening the four brass screws that hold the accelerator
PUMP cover to the carburettor body. This will allow
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9.

SLOW RUNNING IET AIR BLEED

ACCELERATOR PUMP DISCHARGE TUBE

AIR CORRECTION JET

GASKET—USED BETWEEN TOP BODY AN.D MAIN BODY
FLOAT

GASKET—USED BETWEEN TOP BODY AND FLOAT CHAMBER
ECOMOSTAT IET

FLOAT NEEDLE VALVE AND SEAT

ECOMOSTAT DISCHARGE TUBE

Fig. 16. Position of internal jets and parts

the pump cover to move outwards and fuel to drain out
of the accelerator pump chamber when the diaphragm -
is carefully lifted from the main bedy,

In 2ddition remove the fuel pump cover and filter. Clean
fuel pump filter and fuel pump sediment chamber.

If it becomes necessary to remove the choke valve:

~spindle (1) or {13}, the two screws (4) securing the choke |
. valve {5) in the spindle siot MUST be replaced with

“Loctite’ on their threads when replacing the spindle
{See Fig. 18). “‘Loctite” | a special compound used to
secure threads. It should also be used on the two throttle
valve securlng screws. [t can be obtained under Part

Number 5200444,

An exploded view of carburetter is shown in Fig. 18.

After refitting, check that the throttle opens fully when
the accelerator pedal is fully depressed. On carburettors §
having manually operated choke valves check that the :
choke valve closes when the choke lever is moved over
its operating range. :

1. ACCELERATOR FUMF FEED DRILUNG

1 ACCECERATOR PUMP DIAPHRAGM RETURN IPRING
3. ACCELERATOR FUMP DIAPHBRAGHM

4. ACCELERATOR PUMP DISCHARGE IET—OR DISCHARGE
DRILLING

Fig. 17. Accelerator pump—interna! details
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Fig. 18. Solex B30 PIHT, B30 PIHT-2, B30 PIHT-3 end 530 PIH-5 corburettors—exploded view

NOTE— -2, =3 and -5 changes are shown surrounded with a black lne.
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CARBURETTOR PARTS (See Fig. 18). - 35, Nut—accelerator pump lever

i - _ 36. Accelerator pump lever
i 1. Choke valve spindle and return spring—manual
i _ 37. Spacing washer

choke
2. Connecting Iink’—chol;e to throttle 38. Gasket—carburettor ton body to main body
3. Manual choke linkage and cable bracket 3?. Emulsion cube and air correction jet—830 PIHT
4. Choke valve fixing screws and spring washers 3%A. Emulsion tube and air correction jet—830 PIHT-2 :
5 Choke valve 39B. Emulsion tube and air correction jet—A3 PIHT-2 and
B30 PIH-5
6. Fixing screw—top body and float chamber cover 40, Ball valve—main well—830 PIHT anly
7. Top body and float chamber caver 4. Pilot jet air bleed
8. Float needle valve assembly and washer ‘47 Eeonostat jet
9, Fixing collar and screws 43, Carburetsor main body
10.  Bl-metal spring cover - ' | 43A. Carburettor main body difference—al corbretters
11. Bi-metal spring—larga _ C except B30 PIHT
12. Spring clip ' 44, Plastic tube—float chamber to main bady
13, Choke valve spindle—automatic choke 45, Pilot (slow running) jet - |
14. Bi-metal spring—small 46. Acceleratar pump diaphragm return spring
15. Strangler valve spindle beariné bush 47, Accelerator pump diaphragm
16. Fast idle lever stepped cam 48. Accelerator pump body
i 17. Fast idle short lever, fixing nut and washer 49.. Cover fixing screw—short
i 18, Automatic choke body fixing screws and spring 50. Accelerator pump pivot pin
i washers : 51. Accelerator pump lever
19.  Automatic choke body 52, Cover fixing screw—Ilong
20. Vacuum piston.link end {this connects to hole in 53. Slow ffmning volume control screw. -
lever on end of item 13) 54. Volume control screw spring
{21 Set screw for fast idle speed adjustment 55. Main jet holder—b32 PIHT only
§ 22 Circlip ' * 55A. Main jet cover plug

23, Fast Idle long lever and éplndle

P 5. Mainlset holder—or cover plug washer '
24, Fast idle connecting rod pivot 57. Main Jet—B30 PIHT only
i 25. Fuel infet pipe, olive and union nut . .
H 57A. Main jet—aii corburettors except B30 PIHT
¢ 26. Gasket—float chamber to top body

i 58. Choke tube—B30 PiHT ond 830 PIHT-2
i 27, Float lever pivot pin

i 28 Retaining spring—float lever pivot pin SBA. Choke tube—B30 PINT-3 and PIH-5

§ 29, Float lever—ali carburctiors except BI0 PIHT-2 59, Choke tube jocating screw and locking washer -

29A, Float [ever—B30 PIHT-2 carburettor only ‘\.;‘k‘.: L '60,; Throttle valve

30.  Float—B30 PIHT carburettor only _ o 61, Throttle valve fixing screws

30A. Float—ali carburettors except B30 PIHT : 82, Throttle spindle o
31. Float chamber 63.  Slow running speed adjustment screw and sprln‘g"
32, Accelerator pump lever operating spring - 64, Fast idle linkage—B30 PIHT

33. Circlip 65. Fast idle linkage—830 PIHT-2 and B30 PIHT-3

34.  Accelerator pump operating rod o 66, Fast idle linkage—Manual choke carburettar
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TOF COVER
AM

=]
AIR INTAKE
LOUVRES

MAIN BODY

JIOINT RING

DIl
LEVEL

OlL CONTAINER

OIL

Fig. 18A.

Air cleaner—oil bath type

{ AIR CLEANER—OIL BATH TYPE (See Fig. 18A)
Servicing Instructions

{ The intervals at which this type of cleaner is serviced
depends entirely upon the operating conditions, After
i 500 miles (800 km) running the il contalner, on the base
{ of the unit, should be removed by releasing its quick
! action retaining clips. If the ail in the container is stiil
i clean and there is only a small amount of sediment In the
! bottom of the container, ionger servicing periods are
permissible. After cleaning the container it should be
refilled to Its ol level mark with the recommended grade
i of MULTIGRADE engine oll. Both container compart-
i ments should be filled. Ordinary oil should not be used
{ as it may be too thick when cold.

The steel gauze above the oil pan should be inspected
i with a mirror while the oil container Is removed. If
i the gauze is dirty the complete unit should be removed
{ and the gauze washed In clean paraffin (kerosene) and
i allowed to drain dry. The steel gauze should aiso be
cleaned at & months intervals.

i The Joint ring used above the oil container does not
normally need replacement, but its condition should be
! checked before refitting the container, ‘

! If necessary the top cover should be removed and its air
i intake louvres cleaned.

AIR CLEANER--LARGE DRY ELEMENT TYPE
{See Fig. 18B).

This cleaner has a farger slement than the standard
cleaner shown in Fig. 20. In some territories its inlet is
connected to a hose that passes inside the body to an air
intake grille in the right hand door post.

Servicing

Intervals for renewing the element are given in the?
owner’s handbook. The element is used in a DRY !
condition and must never be oiled or washed in any fluid. }
More frequent attentlon may be needed under dusty |
operating conditions,
The element is removed by unscrewing the long through
bolt wing nut head below the unit, and lifting off the |
filter top cover. Joint rings are used above and below |
the element as shown in Fig. 18B. {

Care should be taken to ensure that a leak free joint is i
made at the carburettor intake. If necessary tape should
be wound around the carburettor intake to make the.|
connecting hose a good fit. :

TOP COVER COUTLET

JOINT RING

ELEMENT

B I e L (it

771

THROUGH BOLT

JOINT RING

Fig. 18B, Air cleaner—large dry element type

¥
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AlR INTAKE TUBE TOP BODY WING NUT-

i #5F
FIXING BOLT ({fnr) FIXING CLIP

Fiz. 2. Posltion for removing and replacing air clsanar upper body

Fig. 19. Correct position of air cleaner intoke harn

AIR CLEANER 1, Loosen clip holding filter uppef body to the car-
: burettor intake. See Fig. 19.

AIR INTAKE TUBE POSITION : 2. Remove the nut and washer from the fixing bolt

holding the support bracket to the lug on the inlet
manifold. Do not loosen bolt holding bracket to the
centre of the filter body. See Fig. 19,

The air intake tube must ALWAYS point to the position
shown in Fig. 19.

AIR CLEANER ELEMENT _ 3. Lift cleaner upper body off the carburettor and turn it
' ) to the position shown in Fig. 21. This will give easy
To remove - access to the wing nut securing the upper body.

: Remove wing nut and upper bady,
The element can be removed by dismantling the unit in

position without remaving the carburettor provided the
following procedure is used. 4

Lift out element and clean out cleaner body. SeeFig. 22

ELEMENT

Fig.20. Air eleansr—exploded view Fig. 22. Removing air cleaner clement
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'

LUPPER AMD LOWER
JIQINT RIMGS .

Fig, 23, Correct positions far eferment seafing rings
To renew

Elements are used in a DRY condition. They MUST
NOT BE OILED.

Joint rings are used above and below the element as
- shown In Fig. 23, One fits over the raised bottom of the
“cleaner body, and the other on the lower face of the
~ cleaner top body.

Fig. 24. Remaving

Check that the joint rings are in positlon.

Place element In pesition in the filter lower body.

After placing the lower body in the pasition shown in
Fig. 21 replace the upper bady and wing nut which should
not be fully tightened.

Refit top body to carburettor intake and bracket to bolt
on inlet manifald.

Tighten bolt, wing nut, and clip on carburettor intake
after ensuring that the air intake tube points to the
posltlon shown in Fig. 19,

AIR CLEANER LOWER BODY—To remove

If necessary the.lower body can be removed, after the
element and top body have been taken away, by
remaving the battery, and fuel pipe at the carburettor
end. This will allow the lower body to be taken out
past the carburettor. See Fig. 24.

element contalner
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PNEUMATIC OPERATION OF THROTTLE

PLASTIC AR LINE

PERAL PIVOT PIN—LONG
PEDAL BUSH—TWO USED
PEDAL RETURM SPRING
PIVOT PIM—SHORT

SHORT FIN RETAINING TAG

L T

7094.

11, METAL CAP

12, MYLON LOCATING RING

13, 'RUBBER DIAFHRAGM

14, CYLINDER

15. SPRING RETAINER )
16. RIYET AND COVYER PRESSING
17. EMD CAFP )

PSTON 18, COUNTERSINK SCREW-OR CIRCLIP
ACCELERATOR PEDAL 19. WASHER—OR CIRCLIP
DUST-SFAL . 20. DIAPHRAGH RETURN SPRING
~10. RUBBER CLAMPING RING—OR CIRCULAR SPRING RING 3, BASE FLATS
' Fig. 5. Accelerator pedai unit.
DESCRIPTION When the acceierator pedal ‘is released an external

The pneumatic throttle control consists of a carburettor
throttie operating unit mounted below the carburettor
which is connected by a plastic pipe line to the air dis-
placer unit, below the accelerator pedal.

OPERATION (Sec Fig. 25)

When the accelerator pedal is depressed, a plstan (7)
connected to the accelerator pedal, closes the diaphragm
atmospheric outiet and then displaces air by movement
of the diaphragm (13) into the plastic air line (1) to the:
carburettor aperating unit where it moves the operating
unit diaphragm and piston. This movement is transferred
to the carburettor throttie by a push rod connected by a
spring loaded bail joint to the carburettor throtile lever.

spring, attached to the carburettor throttie lever, returns

the carbirettor operating unit diaphragm and piston. . .

At the same time the conical spring (20) within the : . -
displacer unit returns the diaphragm (13) ta its original
position. The piston (7) acts as an atmospheric valve by :
leaving its seating on the outside of the dizaphragm which - -

reieases afl air pressure in the entire system when the .

accelerator pedal reaches the upper limit of its travel. s

: SEﬁVICE INSTRUCTIONS

These units are designed to last the life of the vehicle,
Shouid the operation of either unit become suspect it
should be replated or the faulty part renewed. .. - -
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The carburettor throttle operating unit is changed as a
unit and cannot be dismantled.

The acceleratar pedal and air displacer unit ran be
dismantled and new parts fitted.

THESE UNITS DO NOT REQUIRE LUBRICATION
AND ANY ATTEMPT TO LUBRICATE THEM WILL
RESULT IN SERIQUS DAMAGE FOR WHICH LIABILITY
WILL NOT BE ACCEPTED BY THE MANUFACTURER.

" ACCELERATOR PEDAL ASSEMBLY

To remove

The accelerator pedal and its air displacer unlt are an
assembly which can be removed by undoing the twe

= A.F. bolts and two round head Phillips screws that
" “hold it to the floor, and removing the plastic pipe that

-feeds air to the carburettor throttle operating unit.

To refit

This is a reversal of the removal procedure ensuring that
the plastic air pipe is properly fitted to the air displacer
unlc.

AIR DISPLACER UNIT

To dismantle and reassemble (See Fig. 25)
Remove accelerator pedal assembly,

Disconnect the accelerator pedal from the piston by
bending back one of its retaining tags (6) In the diraction
shown in the inset of Fig. 25 and removing pin (5.

Drill out four rivets {16) and remove assembly base
piate (21).

Remove pedal diaphragm air displacer assembly.

Remove end eap and release diaphragm by removal of
countersunk screw or by removal of circlip.

Remove dust seal {9) diaphragm (13) and locating ring {12).

Insert new diaphragm (13) ensuring that its locating ring
(12) is fitted correctly with its spigot in the metal cap (11)
inte which the diaphragm is fitted, as shown by the insat
in Fig. 25,

DO NOT Oll, ANY OF THESE PARTS AT ANY TIME.

Replace spring retainer and secure with washer and
countersunk screw or circlip.

Reassemble ensuring that diaphragm (13) bead Is correctly
located between the end cap (17) and cylinder {14) and
check that diaphragm can move freely,

Replace rubber clamping ring (10) or clrcular spring ring
if this Is used instead,

Replace air displacer assembly into pedal housing with
the dust seai (9} on the piston {7) and re-rivet base plate
in position. There must be no gaps between the base
place and pedal housing when the unit has been re-
riveted,

Re-connect accelerator pedal to piston by replacing the

pin (5} and carefully bending back the retaining tag {6)
so that it cannot come out.

ACCELERATOR PEDAL

To remove

Remove accelerator pedal unit from car.

Carefully bend one metal tag, in the directionrs'riown in
the inset of Fig. 25 inside pedal, to allow removal of the
short pivot pin, securing the pedal to the pneumatic unit.

Remove circlips securing long pivot pin to unit casing,

Withdraw long pivot pin from its circular end and discard
bushes, circlips and return spring.

To refit

Assemble new pedal, bushes, and return spring provided
with new pedal.

Insert long pivot pin into unit casing, The pin can anfy
be inserted in one direction as the flat on one end must
locate in a similar shaped hole in the wnit casing.
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TO PEDAL

TO CARBURETTOR

Fig. 28, Cghle operated throttle

Line up pedal to the pivot hole in the pneumatic unit and
insert short pivot pin.

Carefully bend metal tag on pedai so that the short pin
is kept in position.

THROTTLE OPERATING UNIT
Ta remove

The operating unit mounting plate is fitted between the
thin flange joint on the iniet manifold, and the thick heat
- insulating joint below the carburettor flange.

Release the wire clip and withdraw air pipe from operat-
ing unit.

Remove air cleaner top body from carburettor intake,

Disconnect fuel pipe and vacuum advance pipe from

carburettor. Unbolt carburettor from inlet manifold
and lIft off carburettor.

Disconnect spring type ball Joint connecting unit shaft
to throttle lever. This will allow the operating unit to
be taken away from the carburettor,

To refit

This is a reversal of the removal procedure. A new gasket
should be fitted to the infet manifold flange.

DO NOT OIL ANY PART OF THIS UNIT AT ANY
TIME,

CABLE OPERATED THROTTLE

DESCRIPTIOMN (See Fig. 26) : i
With_ this system a cable {5) connects the lever {4} on the
accelerator pedai shaft ta an intermediate cranked lever
(10) mounted below the carburettor. The cranked lever
{10} is connected to the carburettor throttle iever (8} by :
a short red (9) with bzl joints at each end. i

The inner cable, which does not require Iubrfcatlon,i :
operates inside a water proof flexible outer eable, |
A light torsion spring (11) rotates the cranked lever (10} |
to clase the carburetter throttle, when the accelerator
pedal is released. i

The accelerator pedal, pedal shaft, shaft lever and inner
cable are returned by a heavy torsion spring {1) on the |
pedal end of the shaft. This arrangement leaves the cable !

lightly loaded during operation, as it onfy has to pull P

against the jight torsion spring {11) on the cranked lever
(10) and overcome the force needed to open the throttle L
frem its idling position. o

SERVICING INSTRUCTIONS

Inner cable—To adjust (See Fig. 26) i
The cable con only be odjusted when the carburettor is |
HOT, This ensures that the normal hot idling speed s |
obtoined whenever the occelerator pedal is refeased. E

Check that the inner cable securing screw (6), at the cable
trunnion on the accelerator pedal shaft lever, is correctly
tightened. The cable trunnien must be heid while
checking the screw.tightness. i
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Check and if necessary adjust the slow running speed
when the engine is HOT as given under “‘Slow running
adjustment” en page 17 of this section,

The cable securing screw (13) should be undene and the
{ inner cable pulled backwards and the screw (13) tightened,
i holding its trunnion with a § A/F open end spanner,

Fully depress the acceleration pedal. The rod (9) between
i the cranked lever and the throttle operating lever (B)
should open the throttle fully and then expand. This
 rod (9) is spring loaded and acts as a safety device to
: prevent damage to the cable and carburettor. Also check
i that the carburettor throttle lever {B) returns against its
slow running stop screw when the accelerator pedal is
released and that a slight slackness exists in the cable.

Cable—To renew (See Fig. 26)
i Remove the cover over the cable frant trunnion set screw
: (6) and disconnect the cable from this trunnion.

! Disconnect the cable from its rear trunnion at the
! carburettor end.

| Raise the car on a lift, or place it over a pit and remove
i the plate from the centre of the floor. This gives access
! to the cable fixing clips.

Release the cable fixing clip (7) and other fixing clips in
i floor tunnel.

i Remove cable by withdrawing it from its front abutment
i mounting and from the body hole where it passes into the
! engine compartment.

Fitting the replacement cable is a reversal of the foregoing
i procedure. The inner cable should be adjusted as
| described previously,

| MAIN JET KEY, For Solex B30 PIHT-
i Carburettor

Details of a main jet key that can be made are given (n
Fig. 27. This key enables the main jet to be removed and
replaced with the carburettor in position.

Item 1 and the tommy bar zre made fram rmild steel.
i Item 2 is made from high carbon {silver} steel and its
i screwdriver end is suitably hardened and tempered.
The diameter below the screwdriver end is made so
that it Is a light driving fit in ltem 1.

0457 3201
Vie' -050"  -3aa"Di

I p—l—
L

- 3 "
L et 7 _ufé
Hy ’f*{ _ I

n
E_——vb—— /i
i E— I A
[ ’34—0" -
' f.-" . w Dia.
S ) B

-5 in. {1415 mm) £ in,
050 i, (1-27 mm) 4 in.
=320 in. {813 mm) 3im {64 mm}
-322 in. {818 mm) tin, {95 mm}
-340 in. (863 mm} £ in, {19-0 mm)
-342 In, {B68 mm) 1% in. (38-0 mm)

Y8 Diax 1

(16 mm}
(3-2 mm)

Fig. 27, Main jet key for Solex B30 PIHT-2 corburettor

FUEL TANK

To remove
Remove protective cover over the tank by bending back
its retaining strips and withdrawing cover.

Disconnect lead from the Lucar terminal on the fuel tank
gauge unit and insulate its terminal end.

Remove tank gauge unit and syphon fuel out of tank, or
bleck up the fuel feed hole inside the fuel tank. This can
be done through the hole from which the gauge unit is
removed.

Disconneet fuel pipe at union below tanlk.

Release filler hose clip at filler end and air vent hose at
upper end. Withdraw hases.

Pisconnect fuel plpe at union below fuel tank.

Remave five 1k in. A.F. bolts holding tank to body and
lift out tank,

To replace :

Place tank in position and connect the fuel plpe to its
tank union before balting tank In place. Then reconnect
remaining items in the reverse order of removal.
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CLUTCH UNIT
DESCRIPTION No adjustment is either provided for, or Is necessary.

A Laycock single dry plate diaphragm clutch is fitted.
(See Fig. 1.)

The pressure on the driven plate is exerted by the
diaphragm operating on the lugs of the pressure plate.

Operation of the withdrawal mechanism depresses the
centre of the diaphragm and releases the pressure on the
pressure plate.

By this method the diaphragm acts as both a release
mechanism and for Joading the pressure’ plate, and
eltminates use of springs,

The operation and construction of the assembly is
simplified, and a considerable reduction 15 made in the
operating effort.

The release bearing used is entirely self Jubricating.

Hydraulic withdrawal mechanism is emplayed, consisting
of a master cylinder, directly connected to the pedal,
with the fluid reservolr carried on the front of the luggage
compartment, for ease of access (See Fig. 2).

The main hydraulic pipe runs from the mastar cylinder to
the slave cylinder, which is connected by a push rod to
the withdrawal lever,

Provision for bleeding the system Is made on the slave
cylinder (See Fig. 4).

Flg. 1. Genergl view of clutch assembly
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MAINTENANCE

The only maintenance necessary is to ensure that the
hydraulic system has an adequate supply of fluid, and
shouid the pedal become spongy, the system must be bled.

Only the fluid specified in Section P of the Manual shouid
be used.

GREAT CARE MUST BE TAKEN NOT TO SPILL FLUID
ON THE PAINTWORK OF THE CAR DURING ANY
OPERATIONS CARRIED OUT INVOLYING THE USE
OF BRAKE FLUID.

Before removing the filler cap, sitvated on the front of
the luggage compartment, for topping-up purposes, ses
that 1t Is clean.

Cleanliness Is particularly important when carrying out
any servicing on the hydraulic system.

When replacing the filler cap ensure that the breather
hole s not restricted, and that the sealing washer is in
good order.

MASTER CYLINDER '

Deseription (See Fig. 2.)

The unit is solely a master cylinder. The reservoir is

- carried on the front of the luggage compartment.

In front of the valve when the system is at rest, s a

by-pass pert which ensures that the system 1s main-

tained full of fluid at all times, and also allows for the
expansion and contraccion of the fluid due to temparature
changes.

Should this port become choked, prassura will build up
In the system.

To remove

To abtain access to the master cylinder, the petral tank
must first be removed. (See Sectlon C of the Manual.)

With the tank removed disconnect the plpe from the
reservair at the master cylinder.

The fluid may be drained into a suitable container, or the
pipe plugged by a rubber grommet.

Disconnect the main feed pipe fram the eylinder,

Fig. 2. Master Cyiinder Layout

From inside the car, remove the split pin and washer and
the clavis pin from the operating rod link and release the
pedal.

Return now to the master cylinder, remove the two
retaining bolts and the cylinder can be withdrawn.

To dismantie and re-assembie {See Fig. 3.)

Remove the cylinder from the car as described in the
previous paragraph.

Great care must be taken to prevent the ingress of
foreign matrer into the system.

Remove the rubber boot and the operating rod.

With a pair of sharp nosed pliers, withdraw the circlip
from the cylinder. . o
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Fig. 3.

Tap the cylinder'on the palm of the hand, and the pistén
and spring assembly can be withdrawn. (See Fig. 3.)

The assembly can be separated by lifting the thimble leaf
{(4) over the shouldered end of the plunger (3). Depress
the plunger spring (5) allowing the valve stem (9} to
slide through the elongated hole in the thimble (4).
Remove thimble, spring and valve complete. Detach the
valve spacer (6) and spring washer (7). Examine all parts
and replace as necessary.

To reassemble (See Fig. 3)

Locate the spring washer (7) under the valve head (8)
and position the valve spacer (6) legs towards the valve
head. Replace the spring (5} on the spacer (6) and fit the
thimble (4). Compress the spring and engage the vaive
stem into the elongated hole in the thimble. Fit the
thimble to the plunger, and engage the leaf with the
plunger shoulder, locating the valve stem into the hale
in the plunger.

Smear the assembly with the grease SUPPLIED IN THE
KIT and insert into the cylinder, valve end first. Replace
the push rod and dished washer (1), followed by the
ctrelip {2}, which must engage with the groove in the
cylinder body (%). Replace the rubber dust cover.

When complete, refit the cylinder to the car, reconnect
the pipes, fill and bleed the system. (See paragraph,
Bleeding the system".)

Refit the petrol tank.
SLAVE CYLINDER
Description (See Fig. 4)

The slave or operating cylinder is similar in principle to a
wheel brake cylinder, and consists of the following
parts:— A main body or eylinder assembly, inside which
operate & piston, with a rubber cup, and a return spring.

Exploded view of Moster Cylinder

These are retained by a circlip and pratected by a rubber
cover.

A bleeder screw provides the only means of bleeding the
hydraulic system.

The operating rod is connected to the withdrawal lever
by a hollow rivet.

Mo adjustment is necessary or provided for, between the
release bearing and the release lever, as the design of the
slave cylinder maintains the clutch release bearing in
light contact with the thrust pad when the clutch Is In
the fully engaged position.

Fig. 4.

General view of Slave Cylinder
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Fig. 3. Expleded view of slove cyfinder

Ta remove and refit
To remove the slave cylinder, uncouple the flexible plpe
from the slave cylinder and fasten to the car to prevent

excess feakage of fluid,

Remove the two retalning bolts and nuts from the cylinder
and detach from the elutch housing.

To refit, carry out the previous procedure In the reverse
order,

When fitting is complete, bleed the system,  (See
paragraph “'Bleeding the System™".)
To dismantie and re-assemble

Remove the cylinder from the car as described in the
previous paragraph.

Remaove the rubber boet, |

Withdraw the retaining circlip from the cylinder body,
with a pair of sharp nosed pliers,

Tap the cylinder sharply on the palm of the hand, to glect
the pisten and spring assembly. (3ee Fig. 5.)

To re-assemble, insert the spring large end coils first,
into the cylinder. (See Fig. 5.)

Insert the piston, locating the pin into the small end of
the spring. Fit the circlip, making sure the elrclip is
seating carrectly in the recess in the body of the eylinder.

Fit the rubber boar,

Refit the cylinder to the car and bleed the system.'

Bleeding the system

Always keep a careful check on the fiuid level during :

bleeding operations.

If afr should enter the master cylinder from the reservoir, |
the complete operation must be repeated. Therefore,

the following method is recommended :—

1. Fill the reservoir with a new supply of the recom-

mended fluid. (See Section P)

1. Artach a rubber tube to the bleeder screw on the slave
cylinder (See Fig. 5) and submerge the other end in :

a2 small quantity of fluld contained in a glass jar,

3. Remove any floor covering which prevents a full :

stroke of the pedal.  This is most important.

i

4. Slacken the bleed screw back ¥ to 2 of a turn, then i

depress the clutch pedal wich a succession of long and
short rapid strokes, finally allowing the pedal to fly !

- back to the stop, with the foot removed.

Repeat this actuation of the clutch pedal, until the
fluid pumped into the glass jar is free of air bubbles.

5. During the next downstroke of the pedal, tighten the

bleed screw sufficiently to seat it firmly. Do not ;

overtighten.
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CLUTCH ASSEMBLY AND DRIVEN PLATE
To remove and refit (See Fig. 6)

Sea Section "'B” to remove the engine from the car.
With the engine removed, proceed as follows:—

MARK THE UNIT AND FLYWHEEL TO ENSURE THAT
THE BALANCE OF THE FLYWHEEL/CLUTCH
ASSEMBLY [S NOT DISTUREED.

The clutch assembly is located to the flywheel by two
o in. {55 mm) dowels.

Unscrew the six holding bolts in rotation so that the
pressure Is evenly maintained on the unit until all the
bolts are free, and the assembly can be lifted away.

On later models the assembly is of riveted construction
and cannot be dismantled, but If faulty, must be replaced
by a complete unit.

To dismantie the clutch

Normally this is not necessary, as, if the clutch Is faulty in
any way, It should be replaced as 2 complete assembly.

Should it be sssential, proceed as follows-—

Mark zll parts to ensure they are reassembied in the
same relative position,

With the clutch face downwards on the banch.

1. Life off cover pressing {Fig. 6A).
2. Remove retaining ring (B).
3. Lift out diaphragm spring (C).

4. Lift driving plate (D) off pressure plate (E}.

5. Examine all parts, particular attention being phid to the
following paints:—

(a) Excesslve clearance between pressure plate lugs
and the locating apertures in driving plate.

(k) Heat discolouration, distortion or surface damage
at pressure plate face.

(c) Serious discolouration of diaphragm spring and its
retaining ring resulting from overheating, con-

sequent upon excessive slipping.

- (d) Wear on driven plate facings (F).

A 2 C

D E F
Fig. & Expioded view of cfutch assembly
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To reassemble clutch

1. Apply a trace of grease (preferably melydisulphide or
zinc base), Shel! Retinax AM, is suitable, to the sides
of the pressure plate lugs, fulerum polnts for the
diaphragm spring on the pressure plate, driving piate,
cover and aiso to the finger-tips where they enter the
release tube. (See Fig. 6, Ato E)

2. Piace pressure plate face-down on bench over a
packing piece approximately 54 in, (14 cm) dia. and
3 in. (12°5 mm) deep.

3. Fit driving plate over pressure plﬁte. fugs protruding
through apertures. -

4. Fit diaphragm spring assembly, securing with the
retaining ring. If the original diaphragm Is fitted,
ensure that it is located in the marked position. When
fittlng a new diaphragm (C) or a new pressure plate (E)
the unit must be assembled and the diaphragm (C)
depressed a few times, using a press and checked for
run out with a clock gauge on the thrust pad. Reposl-
tion the dlaphragm and check. Repeat until minimum
run out is obtained. Maximum permissible run cut on
any clutch -025" (*65 mm.) on the thrust pad.

The cover {A) and driving plate (D) MUST NOT be
interchanged but kept together as a set. When fitting
the ring {B) it is important Its *‘turned-up™ ends are
uppermost, and positioned midway between the
pressure plate lugs. (See Fig, 6.} After fitting retalning
ring press this firmly inte each retalning groove.

5. Place cover in position lining up the "locating dimples”
on the flange.

6. Reassemble clutch ta flywheel using tool No. RG.374

to line up the spigot bearing and driven plate. This
tool must not pe removed untll the clutch has been
firmly bolted to the flywheel. (See Fig. 7.)

When in position tighten evenly to a terque ofg
7 1bs. ffr. {-B kg.m). i

Fig. 7. Locaiing Tool for centre plate
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TRANSAXLE.

DESCRIPTION (See Fig, 1)

The gearbox and final drive gears are in a single unit,
contained in an aluminium casing mounted forward of the
engine unit.

The casing can be separated into four parts, mounting

cover, gearbox casing, hypoid casing and clutch housing,

The gearbox provides four forward speeds and reverse,
with synchro mesh action on all forward gears. Gear
change Is by & floor mounted gear lever, which through 2
shaft actuates selector shafts and forks in the main casing.
Hypold final drive gears are employed, the shaft of the
hypoid pinion being the gearbox output shaft.

Drive is transmitted from the clutch through a clutch
shaft which Is connected via a splined muff to the gearbox
Input shaft gear cluster. The two shafts are prevented
from pulling apart by a stud screwed into the end of each
shaft, The splined muff is retained by a circlip.

The gearbox input shaft gear cluster which is mounted
uppermost in the casing is supported at the inner end on
needle roller bearings and at the outer end on a ball race
which s located in the casing by a circlip. A reverse
whae! is splined to the cuter end of the input shaft gear
cluster and the assembly is secured by a nut.

Mounted below the input shaft gear cluster, and supported
by taper roller bearings, is-the combined gearbox cutput
shaft and hypoid pinien. The shaft carries the driven gears
and synchro hubs. The 1st, 2nd, 3rd and 4th driven gears
ara in constant mesh with the input shaft gear cluster,
and are free to rotate on the gearbox output shaft when

in the neutral position. The gears rotate on Otlite bronze

bushes.

The 1st and 2nd speed synchro hub s splined to the
gearbox output shaft, the 3rd and 4th synchro hub is
keyed ta the gearbox output shaft. A baulking ring Is
ficted between each gear wheel and synchro hub. A
reverse wheel is splined to the auter end of the gearbox
output shaft and the assembly is secured by a nut,

The axial position of the output pinicn relative to the
crown wheel is determined by shims between the casing
and inner bearing

The position of the gears on the gearbox output shaft
is determined by washers of selective thickness between
the inner bearing and 1st speed wheel, between the Znd
and 3rd speed wheels and between the 4th speed wheel
and the outer bearing.

A washer of selective thickness Is also interposed at this
point to control the bearing preload.

Three selector shafts (1stf2nd, 3rd/4th, and a Reverse)
are located below the gearbox output shaft. Pinned
to the Tst/Znd and 3rdj4th selector shafts is a selector
fork. The selector shafts are actuated by a main selector.
An interfock plate and rofler prevents the engagement
of two gears at once. A reverse idler wheel Is mounted
an a shaft in the end cover, and is actuated by a swinging
lever connected to the reverse selector shaft.

The crown wheel and differential gears are supported on
taper roller bearings in steel bearing housings in the
hypoid casing.

Two short diffarential shafts are splined and held by
circlips in the differential wheels at their inner ends, and
are splined to differential shaft flanges and secured by
citneh nuts at their outer ends.

Certain models have the circlips deleted, the differential !
shaft flanges are an Interference fit and are pressed on to
the shaft,

Initial production of this type will be identified by paint
on the dinch nut, but in later production the clinch nut
will be deleted, and the differential shaft will be level
with the face of the flange.

For full details of this assembly see Page 41,

The crown wheel and diffarential assembly is adjustable
for positlon laterally and for pre-load of the bearings, by
the Inner screwed sleeves which are locked by a wire ring.

OPERATION (See Fig. 2)

"Mavement of the gear lever across the nevtral gate will -

rotate the main selectar and interlock plate. The inter-
lock plate is engaged in the grooves in the outer end of -
the selector shafis, preventing movement of the shafts.
When the finger on the main selectar (s in engagement
with the inner slot of a selector shaft, the recess in the
interlock plate will allow that selector to be moved
towards the gear position.

Drive will be engaged by positively connecting the selected
gear to its synchro hub. This is achieved by the sliding
sleeves which are actuated by the selector forks.
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The synchro mesh action is as follows:— (See Fig. 3)

On each individual driven gear wheel (A) is a ring of

clutch teeth (B} and a steel cone (C).

The sliding sleeve (D) has internal teeth in the bore
which engage with the spiined exterior of the synchro

hub (E), and, when the gear is selected, with the clutch -

teeth (B} of the gearwheel. Between the synchro hub (E)
and the gearwheel (A) is located a baulk ring (F), the hore
of which is coned to fit the steel cone (C) of the gear-
wheel. The coned surface of the baulk ring is broken up
by fine close pitched grooves, the effect of which Js to
cause rapid breakdown of the oil film when the two
members come together.

On the outside of the baulk ring are teeth {C) which
correspand with the clutch teeth (B) of the gear whes]
and the sliding sleeve. On the side adjacent to the sliding
sleeve (D) the teeth are chamfered at a specially deter-
mined angle, as also are the internal teeth (P} on the
sliding sleeve (D). The baulk ring has three projections {J)
which engage with the three slots in the hub member.

Three shifting plates (T) are positioned in the slots in the
hub member. [n each shifting plate is a spring loaded
ball (K), and a spring (O) and cap (Q) being located in a
drilling in the hub member beneath each shifting plate,
The ball locates in the groove (R) in the bore of the sliding
sleeve in the neutral pesitien (See Fig, 4).

Fig. 3. Exploded synchro b

Fig- 4. Details of synchro

When pressure Is applied to the gear lever the sliding
sleeve will be moved, due to the action of the selector
shaft and fork. This movement will move the shifting
piates against the baulk ring and bring the baulk ring
cone into light engagement with the gear whee! cone {C),

“The gear wheel (A) will be rotating at a different speed

from that of the hub (E) and the baulk ring will be dragged
round by friction to the extent permitted by the
clearance (H) between the projections on the baulk ring
and the slots in the hub member,

Due to the deslgn width of the projections on the baulk
ring, the teeth on the baulk ring will now be oit of
register with those on the sliding sleeve by half a tooth
width, so that the chamfered edges of the teeth bear
upon each other.

Friction between the two coned surfaces will eventually
cause them to rotate at the same speed,
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The baulk ring will then be free of frictional drag and the
chamfered teeth on the sliding sleeve, acting upon the
chamfered teeth of the baulk ring will move the baulk
ring out of the way, allowing unrestricted movement of
the sliding sieeve Into fuil engagement with the ciutch
teeth of the selacted gear wheel.

Reverse gear will be engaged by moving the reverse idler
wheel into mesh with the reverse wheels on the ends of
the input and output shafts (See Fig, 5).

The reverse plunger must be depressed by the interlock
plate before the main selector can engage with the reverse
selector shaft.

Mavement of the reverse selector shaft will actuate the
swinging lever bringing the reverse idler wheel into
engagement.

The gearbox assembly and hypoid assembly can be
separated and dismantied as separate assemblies,

REMOVE AND REFIT TRANSAXLE

Remove transaxle from vehicle

The transaxie unit cannot be removed from the car
separately, but must be taken out with the englne.

Place the car on a ramp or pit, or jack up on stands.

To drain the transaxle, remove the filler plug to release
prassure, then carefully remove the drain plug. Take
great care to avoid burns if the oif is hot.

Disconnect the gear operating shaft from the unit by
releasing the lock tab on the retaining belt, unscrew the
bolt and remove.

Pull the gear lever fully backwards, i.e, in the 2nd or
4th gear position.

Ease the selector Into the transmission unit, and separate
the coupling and reset the selector ta the neutral position,

Fig. 5.

Reverse gear foyout
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Petails to make Coupling Clamps

Two clamps are required, each as follows:—

Obtain o piece of steel strip, 18 in. {45-5 cm) long, 1 in.
(25-5 mm) wide and approx. & in. (-5 mm) thick,

Mark off 1 in. (255 mm) from each end end drill a & in.
{8 mm) hole mid-way between merk ond each end.

Bend strap at right angle at each mark.

Wrap this strap around the coupling and beft up tight,

using a & in. (8 mm) bolt, 2 In, (5-8 cm) long, threaded

right down. (See Fig. 7.)

Fit coupling clamp or clamps and MARK THE ROTOFLEX
COUPLING AND DIFFERENTIAL SHAFT FLANGES
BEFORE REMOVING. [T 1S IMPORTANT THAT THE
COUPLING IS REHTTED IN EXACTLY THE SAME
POSITION AS BEFORE, OR PREMATURE FAILURE O
THE COUPLING MAY QCCUR. :

When fitting new coupling, pay special attentién to the position of

the coupling and fitting bolts in relation to the difierential shaft
flanges. The halt inserts are offset, and must be assembled to the
flanges In the correct manner, i.e. the longer boss to the flange,
shorter side to the bolt head.

Fig. 6. Drive shaft-coupling

Loosen and remove six nuts, withdraw bolts and remove
coupling.

Leave clamps in position if couplings are to-be refitted.

When the couplings are removed, attach the drive shaft
to a convenient part of the bady by means of a stout cord,
leaving the shafts free o rotate, when the car is moved,
later on.

Fig. 7. Details of coupling clamp
Remove the two retaining bolts in the transmission
bearers, and dlsconnect the earth strip,
Remave silencer,

The units must be supported under the sump, transaxle
case and manifold outlet as shawn. in Flg. 8.

Fig. 8. Enpgine amd Transaxie supported for removal
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Remove the stands or jacks, or lower the ramp and
support the engine and transaxle as shown in Fig. 9

Fig. 9. Engine and Transaxle removed

Ensure that the car is positioned on its wheels with
sufficient room to enabie the car to be wheeled clear of
the assembly, or vice versa.

Proceed as for removing engine with transaxle attached
{3ee Section B).

When all the necessary stripping has been carried out,
steady the assernbly on its cradie, and wheel the car clear.

To remove frem engine

Remove all the bell-housing bolts, and ease the transmis-
sion unit away from the engine.

KEEP THE WEIGHT OF THE TRANSMISSION UNMIT
EVENLY BALANCED DURING THIS OPERATION,
AND DO NOT ALLOW THE UNIT TO HANG ON
THE CLUTCH SHAFT, OR DAMAGE WILL BE CAUSED
TO THE SHAFT AND THE CLUTCH UNIT.

To refit unit to engine

With a gear selected, fit-the transmission unit to the
engine rotating the flanges to assist the splines on the
clutch shaft to engage the spiines in the drivan plate.

Press fully home, making sure the dowels in the beli-
housing are located correctly.

Do not allow the unit to hang on the clutch shaft, or.

damage will be caused to the shaft and clutch unit.

Fit and tighten all bell-housing nuts to a torgue as
. i glven in the General Data Section,

%

To refit to car

With the complete assembly on a suitable cradle, roil the
car backwirds on to the assembly and line up ready for
Installation.

NOTE: AT THIS STAGE TAKE CARE THAT THE ‘
SPERATING PUSH ROD ON THE CLUTCH LEVER
IS FACING THE ENGINE (SEE FIG. 10). IF THE -
ASSEMBLY 13 INSTALLED WITH THE ROD N BEHIND
THE CLUTCH LEVER, IT WILL BE IMPOSSIBLE TO
LOCATE THE PUSH ROD IN THE SLAVE CYLINDER
WITHOUT REMOVING THE WHOLE ASSEMBLY
AGAIN.

Fig. 10, Cluich rod in position

Having rolied the car back until cantace is made with the .
transmission unlt, weight must be applied to the rear of
the car to compress the rear suspension and lower the

car to the level of the unit. When this has been achleved, - -

roll the car the necessary distance to align the transmission .
case rubber mounting with the bearer brackets on the ?_
underframe.

Release the weight on the car, and the mnuntmgs wn]l:
Jocate Into the bearers, held by the weight of the:
transfnission unit. Locate and tighten the bolts in the
bearers, reconnect the earth strap. :

Fit the rear cross member to the car, and install the bolt
in the Engine bearer.

The complete assemhly is now installed in the car; and:
the fitting procedure for the Engine is as given in Section B :
of the Manual.
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To fit transmission couplings

SHOULD NEW COUPLINGS BE FITTED, IT WILL
BE FOUND THAT THEY ARE SUPPLIED IN A STATE
OF COMPRESSION, AND SHOULD BE FITTED IN
THIS CONDITION, REMOVING THE BANDS, WHEN
THE COUPLINGS ARE FINALLY FITTED, AND TIGHT-
ENED UP.

Ta fit the original coﬁplings

If already compressed with a strap as given In the para-
graph for removal of the transmission (See Fig, 7, Page 8),
this will facilitate the operation.

Proceed as follows i—

Fit the three holts ta the coupling, in alternate holes, with
the head of the bolt, to the short boss of the coupling.
(See Fig. 6) and the coupling in its original position.
(See Page 8.}

MNow fit the coupling to the transmission flange, using the
other three bolts, with the heads of the first three boits

towards the transmission casing.

These bolts are then fitted to the drive-shaft flanges and

i all balts tightened to 2 torque as given in the General

! Data Section.

" Attach the gear change operating shaft to the selector
shaft in the transmission unit, line up the groove in the
selector shaft with the hole in the operating shaft, fit the
bolt, and locking tab, tighten the bolt and secure by
turning over the locking tab.

Check hypeid and pinion bearings prior to
dismantiing

To decide if the existing bearings are fit for further
service. Visual inspection and “feel” for roughness is
insufficient. A check of remaining preload or endfloat
must be made before dismantling. if hypoid or pinicn
bearings are found te have run with -001 In. (0254 mm)
endfloat both bearings of the affected assemblies must be
renewed. .

To check hypoid bearings
Remave the clinch nuts (8) {Fig. 2) and discard,

Remave the drive flanges {6;29) to expese the innar and
outer scrawed sleeves (10/11-24/25).

Remove the retaining spring rings (7/28).

On the cage side note the position of the inner screwed
sleeve slots in relation to the outer sleeve, and mark the
position of one inner sleeve slot on the outer sleeve.
(See Fig. 11A)

Unscrew the inner sleeve about 135° (See Fig. 11B), and
then screw i to JUST nip, using the special Churchill
Toal No. RG373 with a 7 in. (18 cm) tommy bar. (See
Fig. 11C.}

Fit drive flanges loosely and turn Diff. assembly and again
test for nip.

Repeat this pracess five or six times or until no new nip
position is abtained. This is known as true nip.

ORIGINAL COMNDITION A
MARK FACE ON CENTRE /ﬁN
& LY

HME

TURN IMMER SLEEVE 135¢
ANTLCLOCKWISE TO \\‘_’ b
I L B
RELEASE BEARIMG || i35 ; 3
'. \l ) -~ '| 'l
A e
AN
TURN CLOCKWISE TO 34"
TRUE NIF POSITION, IF sy {10
MARK ON SLEEVE ) [

_'3"’

WITHIN THIS ARC, ;
BEARINGS ACCEPTABLE [

T0AB

Fig. 11,  Screwed steeve marking

When the true nip position is found, check the marked
inner sieave slot relative to the marked outer slosve,

if the vehicle has done over 2,000 miles (3,200 km), the
bearings must be scrapped if the mark on the inner sleeve
goes more than £ in, ($ mm) past the previous mark.

If & In. (9 mm) or less, the bearings are serviceable,
providing they pass the visual check. (See Fig, 11C))

If vehicle has done less than 2,000 miles (3,200 km), the
bearings can be refitted, subject to visval examination,
and regardless of position of sleeve markings.

DO NOT at this stage apply any pre-load to the hypoid
bearings but leave in the state of true nip.
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Check gearbox bearings for wear

If necessary, clean off any rust from the exposed end of
the main selector (49) to prevent damage to the bore in
the mounting cover when removed.

Remave mounting cover (1. Flg. 2).

Remove reverse idler and lever (51}, interlock plate and
rolier (47).

Remave input shaft locknut (46) by engaging two gears at
once to lock the shaft using Tool No. RG367. Return
to neurral when nut is unscrewed.

Remove reverse plunger and spring (78) and turn main
selector (49) 20° clackwise,

Measure the torque required to turn the pinian shaft,
using a spring balance and a length of cord ar soft wire
wound round the reverse gear as shown (n Fig. 12
Note the reading on the balance as the reverse wheel is
rotated by pufling on the balance.

If friction torque prier to dismantling is T [b. (+45 kg.) or
less on scale, replace preload washer (56) with one
-002 in. {-05 mm) thinner and recheck friction torque.

If torque has definitely Increased then bearings are
i serviceable, subject to a visual check for damage.

If there Is no Increase in torque, bearings must be
scrapped.

If mileage of a new transaxle is 2,000 (3,200 km) or less.
! bearings may be used, subject to a visual check for damage,

Fig, 12. Taking torgue reading

With a new transaxle, if bearings are serviceable and no ¢
further dismantling is deemed necessary remove preload
washer (NOT the 4th selective washer) and fit 2 graded '
thinner washer (See Page 19) to obtain correct torque
of 46 lbs, (1-8-2-7 kg) on the balance scale.

Refit bearing and gear (55/54) and tighten the nut {53)
progressively in three stages.

1st Stage: torque to 15 Ibs.ffr. (2-0 kg.m) (Fig. 13), rotate
assembly and checik preload. (See Fig. 13).

Fig. 13. Applying torque to focknut -

2nd Stage: torque to 30 Ibs.jfc. (41 kg.m), rotace and
test.
3rd Stage: torque to 45 Ths. jft. {62 kg.m), rotate and :

test.

If necessary try various sizes in washers to obtain the
correct preload. It is essential that torqueing and testing.
is done in stages to avoid averloading the bearinge and
causing damage.

. When correct preload Is obtained, rotate the entire

assembly. Provided there is no roughness of bearings,
etc., continue to rebuild.

When the gearbox rebuild is complete and satisfactory,
return to the Hypoid assembly.
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Apply the required amount of preload to the Hypoid
bearings by screwing in the cage side Inner screwed
sleeve (10) a further 90°; rotate the complete assembly
to check for roughness, etc., and complete rebuild.

TO DISMANTLE TRANSAXLE

Remove hypoid assembly from gearhox

Remave the nuts (5/30) securing the differential shaft
flanges, and pull the flanges (6/2%) off the shafts.

Remove the spring ring (7/28) retaining the inner screwed
sleeves {10/25) and slacken off the inner sleeves using the
speclal tubular spanner RG373,

Remove the nuts securing the clutch casing (4) to the
hypeid casing (3) and remove spring washers and plain
washers, '

Separate clutch casing from hypoid casing, ensuring that
the hypold assembly is supported.

Lift out the hypoid assembly, (See Fig. 14))

Fig. 14.

Lifting out hypoid assembly

During dismantling and assembly the following points
must be observed,

1. Absolute cleanliness js essential.

2. Care must be taken to aveld damage to the casings,
especially an the abutting faces,

3. Use a liberal supply of clean oil on all moving parts
when assembling,

4. Check all moving parts for freedom of movement.

To dismantle the pearbox

After carrying out bearing check proceed as foliows:—

Lock gearbox in two gears and loosen reverse wheel
nuts (46/53), using Tool No. RG367.

Re-engage neutral,

Remove circlip securing clutch shaft muff (37), slide muff
back and unscrew shaft (33) as shown in Fig, 15,

Fig. 15.

Unscrew clirtek shaft

Withdraw input shaft inner needle roller race (39) using
special extractor Tool Mo. RG.368, as shown in Fig, 16.

Place casing on front face with 2 in. (5 ¢m) block under
pinion head.

Remove nuts securing gearbox casing (2) to- hypoid
casing (3}, and break seal between casings.

Remove reverse wheel nuts (46/53) and pull off the
reverse gear and pinfon {54/45).

i
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Fig. 16, Extracting needie bearlng inner race

i Lift out the Output shaft tail bearing inner race (55) and
remove preload washer (36).

Turn main seleccor (49) 90° clockwise {to clear all three
selector shaftsj and 1ift off the gearbox casing (2).

Lift out the input shaft cluster (42} as shown in Fig. 17.

Fig. 17. Removing input shaft cluster

Remove 4th selective washer (57).
Remove 4th gear (76), baulk ring (75) and bush {74).

Mark all the baulk rings on the back face, and retain the

baulk rings with their respective gears as matched sets,

Remove 3rd/4th synchro hub assembly (73) after fitting
kespers, together with the 3rd/4th selector shaft and
fork (77), as shown in Fig. 18.

Fig. 18. Removefrefit drd/4th synchrd hub and selector
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Remove 3rd gear and baulk ring (70/71).

Extract key (39) from keyway in shaft,

Remeove 3rd gear bush (72).

Pull out the two bush holding pins and remove 3rd
(sefective) washer (69).

Remove 2nd gear, bush and baulk ring (68/67/66),

Fit keepers and remove 1st/2nd hub assembly (65) Fig.20. Expioded synchro hub
together with the 1st/2nd selector shaft and fork (80)
and reverse shaft (79), as shown in Fig. 19,

Remove 2nd (non-selective) washer (64).

Remove 1st gear, baulk ring and bush (61/62)63).

Remove 1st selective washar (60).

Selector forks should not ba removed from the selector
shafts, but must be serviced as a complete assambly.

To dismantle the synchro hub assemblies, cover the
assembly with a piece of cloth, and carefully slide off the
sliding sleeve. The cloth will prevent the springs, caps,

Fig. 19, Removefrefit 1stfind synchro hub end seisctar balls 2and plates from fiying out and belng lost. {See Fig. 20.)
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To select shims for new pinion head bearing

Ta carrectly position the pinien, relative to the crown
wheel, shims of selective thickness are interposed
between the bearing outer race and the casing. (See
Fig. 21.}

Fig. 24.

Dimensions for pinjen shims

This shimming is accurately set before the car leaves the
factory, and should remain undisturbed as far as possible.

If the inner bearing is renewed, the fallowing formula ls
given to calcufate the thickness of shimming required.

§ = C—(B+D). (See Fig. 1)
Where 5 = thickness of shims {unknown).

C = distance betwean bearing shoulder in casing
and crown wheel axis {by measurement).

B = abutment height of bearing (by measure-
ment}. .

D = pinion setting distance, marked on pinion
head.

To measure the distance between the bearing shoulder
in the hypoid casing and the crown wheel axis (C}
requires great accuracy and it is recommended that the
special tool (RG365) be used.

Fit the dummy bearings and shaft Inte the clutch casing
and the dummy pinion to the hypoid casing as shown In
Fig. 22,

Nut the caslngs together, tightening the nuis o the

tarque of 12 Ihs ffi. {1-66 kg.m),

Fig. 22. ° Fitting dummy pinion set

Helding the dummy pinion head against the bearing
shoulder and using feeler gauges through the Inspection
aperture in the clutch casing, measure the gap between
the head of the dummy pinlon and the dummy shafe.
{See Fig. 23}

The length of the dummy pinion head (2-991 in.) {76-Z mm)
plus the radius of the dummy shafc {-813 in.) (20-65 mm)
plus the measturement of the gap will equal the distance
between the bearing shaulder in the casing and the crown
wheel axis (C, Fig. 21). (See Example 1.)
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Example 1

Length of dummy pinion =2-991 (75-97 mm) (standard).
head

Radius of dummy shaft = 813 (20-65 mm) (standard).
Gap between head and = -005 (-127 mm) (feeler

shaft measurement).
Therefore Cin this —_—

example =3-809 (96-75 mm)

Fig. 24, Measuring height of bearing

Example 2
Fig. 23. Feelers in pinion gap Bearing abutrment height as follows .
‘ Helight of gauge block = 0705 (179 mm)
To measure the abutment height of the new bearing Clock reading on bearing = +0-003 (-0762 mm)
proceed as follows:— ; = 40 .
(See Example 2) Bearing growth allowance = +0-002 { 0.508 mem)
: : . Therefore B in this example = 0710 (18-03 rm)
A clock gauge is suitably mounted on a surface plate and
set to zero on the abutment ring from Tool No. RG365.
Example 3

A reading then taken on the bearing to be used gives the  Bearing abutment height
difference as shown in Fig. 24. Bearing must be wall

. {Result of Example 2} = 0710 {18-03 mm)

revolved during measurement.
Pinion setting distance (say) = 3.080 (78-23 mm)
Add this difference to the height of the gauge biock So (B +-D) ~ 3790 (9626 mm)

(-705in.) (17-9 mm). This block must be measured before
use as the size can vary from 703 in.--709 in, (17-85-18-0

mm). Shims required as follows:

A bearing growth allowance of -002 in. (0508 mm) must  Result of Example 1 (C) = 3809 (96-75 mm)
be added. Less Result of Example 3 (B+D) = 3790 {96-26 mm)
To this measurement must be added the pinion setting  So shimming (8) = 0019 {-49 mm)

distance (D} marked on pinion head. (See Example 3).
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To select shims for new pinion tail bearing

i Shims are interposed between the pinion tail bearing
¢ outer race and the gearbox casing, to bring bearing
i dimensions within the range of preload washers.

i Using a dial indicator, find the difference between the
: bearing inner cone length and the bearing abutment
i height. Make this dimension up to -0355/-0335 in,
: (+901/-B51 mm) using shims. {See Fig. 25.)

+

SHEMS

d

8340

Fig. 25, Tail bearing with shims

Fitting new bushes

Bushes removed in service can be compared with new
bushes as follows :—

Bushes to be scrapped If O/Dia. 15 <001 in. (025 mm) or
more smaller than a new bush,

Bushes to be scrapped if the langth Js more than 002 in.
{-050 mm} shorter than new bush,

Bushes to be scrapped if slots are unduly distorted,

If bushes are tight on the shaft when removing or fitting,
the bushes and shaft shouid be warmed in hot off to
70°-80°C (158°-176°F).

To select correct thickness, 1st, 3rd and 4th
(selective) washers

If the pinion bearings, synchro hubs or gear wheel bushes
are renewsd it will be necessary to re-select the correct
thickness washers as follows:—

1st speed washer (60, Fig. 2)

Assemble the pinion head inner race, 15t speed wheel
bush {63), 2nd ([non-selective) washer {4), 1st/2nd
synchro hub (65), and eriginal 15t {selective) washer {40)
to the dummy pinicn shaf. Tool No. RG36E.

Fit the plain abutment ring (Part of Tool Mo. RG365) and
press it firmly down against the shoulder of the shaft,
The selective washer should absorb any endfleat, but
allow the bush to be revolved. (See Fig, 26.)

Re-select if necessary,

1st {salective) washer colour code

Part Na,

Thickness Colaur code
7104154 -093/-091 (2-36272-311 mum} Red
7104157 095/093 (2-413/2-362 mm)  White
7104158 097/-095 (2.463/2+413 mm)  Blue
7104159  -099/.097 (2.514/2:463 mm)  Yellow
7104160 -101/-099 (2-565/2-514 mm)  Black
7104161 103101 (2-616/2-565 mm)}  Green

Fig. 2b6. Sefect 15t speed (selective) wosher
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Ird speed washer (49, Flg. i

Slide the tubular distance piece (part of Tool No. RG365)
onto the dummy shaft abutting the shoulder.

Fit the 2nd and 3rd gear bushes (66/72) to the shaft and
the original 3rd (selective) washer (69). Fit the plain
abutment ring and press firmly down against the end of
the tubular distance piece. ‘

The selective washer should absorb any endfleat, but
allow the bushes to be revolved. (See Fig. 27.)

Re-select if necessary.
3rd (selective} washer colour code

Colour code

Part Mo. Thickness

7104150 1277125 (3-225/3-175 mm) Red
7104191 1294127 (3-276/3-225 mm)  White
7104192 “131/129 (3.327/3-276 mm}  Blue
7104193 133/131 (3-378/3-327 mm}  Yellow

Fig. 27,

Select 3rd speed (salective) washer

4th speed washer (57, Fig. 2)

This washer is selected during the assembly of the
gearbox.

To fit new pinion bearings

Heat the hypoid and transmission casings te 95°-100°C
(203°-212°F) in an oven, or in an emergency, by Immersion
in boiling water for approx. 15 mins.

Place the previously selected pinion head shims in the
bearing recess in the hypoid casing (3). Using Tool
Adaptor No. RG370, press in the outer race as shown in
Fig. 28.

EXTREME CARE MUST BE TAKEN AT THIS STAGE TQ
SEAT THE BEARING WITHOUT STRAINING THE
CASING, AS EXCESSIVE PRESSURE COULD FRACTURE
THE HOUSING.

Fig. 28. Fit pinion head bearing to cosing

Place the previously selected pinien tail bearing shims In
the bearing recess in the gearbox casing and press in the |
tail bearing outer race as shown in Fig. 29 using Adaptar
RG370.

Ensure that both bearing races are fully hame.

Press the pition head inner race on to the pinton shaft.
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Fig. 29. fit pinion tail bearing

To select correct pre-load washer (56, Fig. 2)

Place the pinion shaft into the hypoid casing a2nd support
on a2 in. (5 cm} block.

FIt the gearbox casing to the hypold casing and tighten
the securing nuts to a torque of 12 Ibs. fft. (1-66 kg.m).

Place the selective pre-load washer -189 in,—-188 In,
{4-80-4-77 mim) in thickness onto the pinton shaft.

Fit the tail bearing inner race, lightly oiled, and the
reverse wheel (54).

Tighten securing nut (53) progressively to the torque
{given in General Data. It is impertant to tighten the nut
*progressively, ratating the pinion when tightening, also
the shaft must be well rotated in both directions after
the nut is fully tightened.

Measure the pre-load as previously described, and shown
in Fig. 12.

The reading on the balance scale should be 5-12-5 lbs.
{(4-5-6 kg). for new bearings.

For original bearings, the reading shown should be 4-6 Ibs,
{1-8-2-7 kg.).

K readings are higher than this, fit the next thickest
washer and re-check. [f lower, fit the next thinnest
washer and re-check. Repeat until reading on scale is
within limits.

Pre-load {selective) washer colbur rode

Part No. Thickness Colour code
710470 -190/-1B9 (4-826/4-80 mm) Red

7104171 -189/-188 (4-80/4.77 mm) White

7104172 -188/-187 (4-77/4-75 mm) Blue (dark)
7104173 187/186 (4-75/4-72 mm) Yellow

7104174 -188/-185 (4:72/4-699 mm) Black

7104175 185/-184 (4-699/4-673 mm) Green

7104176 -184/-183 (4-673/4-648 mm) Brown
7104177 -1B3/-182 (4-648/4-623 mm) Grey

7104178 -182/-181 (4-623/4-597 mm) Blue (light)
7104196 -181/-180 {4-597/4-57 mm) Biack & White
7104197 -180/-179 (4-57/4-546 mm) Green & White
7104198 -179/-178 (4-546/4-52 mm) Brown & White
7104199 178177 {4-52/4-495 mm) Grey & White -
70400 771176 {4-4954-47 mm) Blue & Whité

To renew input shaft ball b'earihg {43, Fig. 2)

Remave the circlip (44}

The old hearing must be drifted out of the casing using
a suitable mandrel. H

: fhéf'gearbox tasing must- be heated as previousiy

described before pressing in the new bearing using
Adaptor No, RG366 2s shown in Fig. 30.

Flt new circlip.
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Fig. 30. Fit input shaft bafl bearing

To renew input shaft needie roller bearing (41, Fig. 2)

i The aold bearing should be pressed out of the hypoid
: casing using RG369.

The hypaid casing- must be heated as previously described.

Fig. 31. Fit needle beoting

The marked end of the new bearing must face cutwards
on the hypoid side of the casing, and must be pressed in

fram this side, using the special mandrel (Tool No.RG36%).
(See Fig. 31))

To re-assemhble synchro hub assemblies (See Fig. 3)

Place the hub flat and insert the three springs with the
caps into the three holes in the hub.

Carefully place the hub into the sliding sleeve, until
restrained by the three caps.

Push each cap into its bore, against the pressure of the
spring until located under the sliding sleeve.

Held the assembly on its edge.and position the sleeve, so
that the holes in the piates are just exposed to receive
the balls, and the caps in the hubs are half visible through
the holes in the shifting plates.

Place a ball in one plate, Using a small screwdriver,
depress the ball and push the plate and ball under the
sleeve.

Do not change the position of the hub.

Repeat with the remaining two balls.

Carefully push in the hub until the balls locate in a
groove in the sliding sleeve.
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TO RE-ASSEMBLE GEARBOX

Use only Hylomar jointing compound and clean faces
with carbon tetrachloride, DO NOT SCRAPE.

Assemble pinion shaft to hypoid casing and support
pinion on 2 in. (5 cm) packing black,

Fit 1st (selective) washer (60, Fig. 2).
Fit 1st speed gear and bush (61/63).
Fit 1st speed baulk ring {62).

Fit 2nd {non-selective} wasHer‘I (64).

The reverse selector shaft (79), 1st{2nd selector shaft (80)
and the 1st/2nd synchro hub assembly (65) are fitted as
a compjete assembly, (See Fig, 19.)

Gulde the two selector shafts into the holes in the
hypoid casing as the synchro hub is fitted to the shaft.
(See Fig. 19.) Make sure the lugs on the baulk ring engage
with the siots In the hub.

Fit the 2nd gear, baulk ring and bush (68/67/66). The
two small slets in the bush face upwards with one siot
in line with the keyway In the shaft,

Fit the 3rd (selectlve) washer (69). Fit the two bush pegs
through the washer and into the slots in the Znd gear
bush,

Fit the 3rd speed bush (72). The two small siots in the
bush engage the two bush pegs, The large slot must be
in line with the keyway.

Fit the key to the keyway in the shaft (59).
Fit the 3rd speed gear and baulk ring (70/71).

The 3rd/4th synchro hub (73) and the 3rd/4th selector
shaft and fork (77) are fitted as an assembly.

Guide the selector shaft into the hole in the hypoid
casing as the synchro hub is fitted to the shafe. (See
Fig. 18.) '

Make sure the lugs on the baulk rings engage with the
stots in the hubs. Fit 4th speed baulk ring (73).

Fit the 4th speed bush (74). The slot in the bush engages
with the key. If the pinion bearing, synchro hub, or
gearwhesa] bushes have been renewed, it will be necessary
at this stage to re-select the 4th (selective) washer (57),
as folfows—

Fit the dummy 4th speed washer {part of Tool Ne.
RG365) onto the shaft, place the previously selected pre-
load washer on top, and then the bearing.

Keeping the pre-load washer pressed against the shoulder
on the shaft, measure with feeler gauges, the clearance

between the dummy washer and the pre-load washer
(See Fig. 32).

Fig, 32,

Re-select 4th speed washer

Used bushes must be rebullt with -002 in.--006 in. {-0508-
1524 mm) compression allowance {crush).

NEW bushes are fitted with 006 in.-010 in. (-1524.;5

-2540 mm) compression alfowance (crush}.

The thickness of the washer required is equal to the

size of the feeler, plus the thickness of the dummy .

washer (Part of Tool RG385), plus the crush amourit.
NOTE. The size of the dummy washer must be checked
before use, as the dimension can vary from

498 in.-202 in, {5-5-13 mm).

Select the correct washer from the table,
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4th (selective) washer colour code

Part No. Thickness Colour code

7104163 226224 Red

7104164 224/-222 White

7104165 -222/-230 Blue

7104166 2320/-218 Yellow

7104167 218216 Black

7104168 216/ 214 Green

Fig. 34. Pean reverse gear locknuts

Coat the abutting faces of the gearbox and hypold casings
Fit the 4th speed gear (76, Fig. 2) followed by the 4th with Hylomar jointing compound.
(selective) washer (56). :
Pass the gearbox casing cover over the gears. Fit the !
casings together with a plain washer beneath each nut,

n and torque to 2 figure of 12 ths. ffr, {1-66 kg.m).
Fit the input shaft gear cluster (42) with the tolerance

ring (40) correctly fitted. Tighten studs through ring dowels first, and then continue

evenly and diagonaliy.

Push the main selector (49) through its bore in the Fit the selected pre-load washer as described previousty.
gearbox casing. Place the tall bearing inner race over the pinion shaft.

Fit the reverse whee| {54) and a new nut (53).

Turn the rod so that the finger points away from the Tighten progressively (as previously described) to the
reverse plunger bore as shown in Fig. 33. torque figure given in General Data rotating the shaft |
whilst doing so. (See Fig. 13.) '

Engage two gears at once to |ock the shaft, whilst tighten-
ing the nuts, but release the gears and rotate the assembly
between such period of tightening a minimum of 3 stages,

Fit the reverse pinion (45) and new nut {46) to the input |
shaft. Tighten to a torque figure given in General §
Data. :

Lack shaft by engaging two gears at once,

DO NOT FORGET to re-engage neutral when locking
is completed. Peen the collar of each reverse gear nut
inte the slot of the shaft, using a blunt chisel shaped |
punch. {See Fig. 34.) THE SHAFT MUST BE SUPPORTED |
UNDERNEATH TO AVOID DAMAGE TO THE BEAR-

Fig. 33, Setting main selector INGS.
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Press the inner race of the input shaft heedle bearing (3%)
into place over the tolerance ring (40) using the special
hand press. (Tool No. RG368.)

The two holes in the inner race MUST be towards the
ciuteh end of the shaft.

Slide a new retaining cirdip and the splined muff {37,
Fig. 2) onto the clutch shaft.

Screw the clutch shaft (33) fully hame into the input
shaft and turn back one full spline.

Line up the sﬁllnes on the shafts and push the muff inte
position. (See Fig. 15.)

Slide the circlip Into the retalning groove making sure it
is fully home.

Chack that the end of the clutch shaft has a free up and
down movement of at least 10 in. {27V mm). This is
essential,

Fit the hypoid assembly and adjust for backlash and pre-
load as described in later paragraphs,

TO DISMANTLE HYPOID ASSEMBLY
(See Fig. 35)

Remove the hypoid assembly from the gearbok a5
previously described.

Slide the sleeve assemblies off the dlfﬁarential shafts
(11/24, Fig. 35).

Using circlip pliers, remove the circlips (16) from the
differential shafts {13).

Withdraw the shafts. {Discard the clrcllps and fit new on
re-asserbly.)

Remove crown wheel bolts and washers (21). [Dlscard
the washers.)

Drive the crown wheel {19) off the differantial casing {20)
using a suitable punch through the boit holes.

Tap out the pin (18} securing the differential cross pin
{17} as shown in Fig. 36.

Fig. 35

Hypold assambly
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Fig. 36. Tobping out cross pin locking peg

Push out the cross pin.

Push out the differential gears (14/15) as a nest. (See
Fig. 37.)

Fig. 38. Chisel through cages

If necessary the inner races (12{22} on both sides of the
hypoid may be removed, by chiselling the cages through,
removing the roflers, and using an ordinary two-legged
puller. {(See Figs. 38, 3%)

Fig. 39. Using two-legged pufler

Remove the differential bearing outer races from the
outer screwed sleeves (11/24) and abutment washer (23}
from the larger (crown wheel) outer screwad sleave (24).

Serew out the inner screwed sleeves (10/25) from the
Fig. 37. Remove/refit diff. gears ' outer screwed sleeves (11/24),
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TO RE-ASSEMBLE HYPOID ASSEMBLY

Insert the differential gears (14/15) into the differential
casing {20) as shown in Fig. 37.

Push the cross pin {17) into the differential casing through
the pinion gears, keeping the locking pin hele in fine
with the haole in the casing,

In ail cases where the cross-pin {17, Fig, 35) has been

removed from the differential casing, the cross-pin and
the locking pin {18) must be replaced, using the cross-pin
identified by a -30 in. dia. pip at one end, and a Spirol
lecating pin.  These two ltems must be fltted as a pafr
and are contained in the differential wheel and pinlen
set Part No. 7050027,

Drive in the locking pin {1B) using a pin punch,

Heat the crown wheel in an oven {or immersion In balling
water for approx, 15 mins.} to a temperature of 70°C
(158°F).

Using four spare gearbox studs as guides, fit the crown
wheel to the casing. (See Fig. 40.)

Fig. 40.

Fit crown whael to case

The crown wheel bolts are locked by spacial domed
eccentric washers {21). (See Fig, 41)

e 1s Important that new washers are fitted correctly into
the recesses in the casing with the dome upwards and tha
long side outwards.

Flg. 41, Llocking crewn wheel bolts

Tighten the bolts to the torque figure glven In General
Data and tab the washers as shown In Fig. 41, ;

Check crown wheel with clock gauge. Maximum run

out 001 in. (0254 mm).

If new bearings are to be fitted they should be pressed on
using Tool No. RG363 shown in Fig. 42.

Push the differential shafts {13) into the bevel wheels (14)
and fit new circlips {16),

Fit the abutment ring (23) and outer race to the large
{erown wheel side) cuter screwed sleeve (24).

Fig. 42.

Fitiing diff. bearings
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Press a new oil seal (Bf27) into the inner screwed sleeve
(10/25) using the special stepped mandrel (Tool No.
RG366) as shown in Fig. 43.

Fig. 43.

Toal for fitting hypold oil seals

Fit the O™ ring {9f26) into the recess on the inner
screwed sleeve (10/25).

Serew the inner screwed sleeve (10/25) into the outer
screwed sleeve (11/24).

The smaller (cage side) screwed sleeve assembly (8/2/10/
11) is assembled In the same manner as the larger {crown
wheel side) except there is no abutment ring fitted.

Place the sleeve assemblies an the bearlngs (the larger
sleeve assembly on the crown wheel side).

Coat the abutting faces of the hypoid casing and the
clutch casing with Hylomar jointing compound.

Fit the assembly to the hypoid casing making sure that
the inner screwed sleeves are projecting approx. <& in.
(1-5 mm) each side.

Fit the clutch casing to the hypoid casing and tighten the
securing nuts finger tight, Screw the smaller bearing
Inner screwed sleeve (in future called cage side) in as far
as possible, rotating the Hypoid assembly while doing sa,
This will expand the cuter screwed sleeve outwards in
the casing.

Tighten the casing securing nuts to a torgue of 12 lbs. fft.
(1-66 kg.m). Screw back the cagesideinner screwed sleeve
about one turn,

To adjust the crown wheel for backlash and pre-load
of the bearings

Using the special tubular adjusting spanner (Tool No.
RG373) adjust the Jarger bearing inner scrawed sleeve (in
future calied the gear side) until there is ample backlash
between the crown wheel and the pinlon, and aslot in the
inner sleeve 1s In line with a slot In the outer sleeve (See

Fig, 44).

Mark these two slots.

Screw In the cage side inner screwed sleeve until the
bearings are just rontacted.

Loosaly fit the drive flanges and spin the assembly.

Re-adjust the cage side Inner screwed sleeve to contact
the bearings. Repeat the spinning of the assembly and
the tightening of the cage side inner screwed sleeve untll
no further tghtening of the sleeve is required to contact
the bearings.

If a pair of slots are not lined up on the eage side at this
point mave the gear side inner screwed sleeve round to
a new pair of slots and find bearing contact again as
prevlously described.

When this position Is found, screw In the cage side inner
screwed sleeve a further 90° minimum and line up two
slots.

Mark these two slots.

Clamp a clock gauge to the clutch housing {See Fig. 43)
with the stylus against the heel of the crown wheel
teeth, as nearly in fine with the direction of travel as
possible, and foosely fit the drive flanges,

Fig, 44, Adjusting inner screwed sleave (RGI73)
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Fig. 45.

Set up clock gouge for backlash

Check the backlash between the crown wheel and the
pinion by ratating the flanges backwards and forwards
together as shown in Fig. 45.

The pinion shaft must be held stationary.

This can be achieved by locking the reverse driven gear
with the reverse idler gear against a casing stud.

Adjust to within <0035 in.--0055 in. (-0889--1397 mm) of
backlash by screwing each of the inner screwed sleeves
exactly the same amouwe in the required direction.

if excessive back|ash, screw cage side inner screwed slegve
out and gear side inner screwed sleeve in, exactly the
52Me ampunt,

If insufficient backlash, serew gear side inner screwed
sleeve out, and cage side inner screwed sleeve in exactly
the same amount,

When correctly adjusted, the ang]es between the two
praviously marked slots on each side should be the same,

Backlash must be measured on at least four positions an
the crown wheel.

As a final check of pinion and crown wheel positions, the
teeth of the crown wheel should be painted with marking
paste and the crown wheel rotated to obtain an Impression
of the pinlon teeth.

Maximum run out on crown wheel -001 in. (-0254 mm)
measured with a clock gauge.

If correct, the markings on the crown wheel should be
as shown in Fig, 47. Backlash as given should be measured
at room temperature. If measured hot, backlash should
be -005 in.--007 in. (<127--178 mm).

Fit the spring rings to the screwed sleeves,
Fit the drive flanges and new locking nuts,

Tighten the nuts to the figure given in General Data and |
peen the collar of the nuts into the slots In the shafts,
using = biunt chisel shaped punch, (See Fig. 46.) ;

The nut must be supported te prevent damage to the

bearings.

Fig. 45.

Peening drive fange nuts
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HEEL

TOE

E (concave side)

CORRECT MARKING

NOTE. This marking does nat conform. to the
normally accepted “‘correct”’ marking as it includes
an allowance for pinion movement at running
temperature.

INCORRECT

Marking too wide and moved away from toe.
Pinfon too far out of mesh. ‘
Increase shims behind pinicn head bearing,

INCORRECT

Marking too narrow.
Pinion too far into mesh,
Reduce shims behind pinion head.

Fig. 47. Crown whee!l tooth moarkings
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Fit the inspection cover 'O ring and lightly coat with  Fit the interlack plate and roller, (See Fig. 49.)
cil as shown in Fig. 48. Push in the inspection cover and
repiace the spring ring. :

Up to Chassis No. B41/1003731 De Luxe, B42,1000100 Fit the reverse lever assembly, hoiding the reverse idler
Basic, Fit Spring Ring MNo. 7104213, After these
Chassis No’s fit Spring Ring No. 7104220,

wheel in the correct position. Fit 1dler wheel spindle.

Coat the Joint face of the mounting cover with Hylomar
jointing compound.

Fit the meounting cover.

Tighten the nuts diagonally and evenly all round, and
torque to the figure given in General Data.

[

Should a check be carried out on casing nuts after a
road test, and with the casing hot, nuts should be tested
to a torque as given in General Data.

Insert the detent ball and spring in the mounting caver.
Fig. 48. Fitting *O"' ring

Fit che reverse plunger and spring in the bore in the - Fit the retaining plug and torque to the figure given in
gearbox casing. (See Fig. 49.) General Data,

magvspanar

Fig. 49. Interlock plate and reverse geor assembly
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TO REMOVE AND REFIT GEAR LEVER AND
CONTROL SHAFT

Place the car on stands ar a lift.

Remove the large plate on the underside of the car by

unscrewing the eight retaining beoits,

Take note which is the front of the plate. This has a
tongue which fits into the tunnel in the floor.

Disconnect the gear control shaft from the transmisslon
unit by turning back the fock tab and removing the foca-
tion bolt In the coupling.

From beneath the car remove the four bolts locating the
gear lever assembly on the floor of the car. {See Fig. 51}

Fig. 5. Flaor maurting of pedar laver

The lever assembly and control shaft can then be removed
by withdrawing the lever assembly downwards through
the aperture in the floar, ;

To detach the control shaft from the gear lever assembly,
remove the two small bolts situated In the assembly to
the rear of the lever. (See Fig. 52.)

Fig. B2,  Gear lever assembly

“To re-assemble, carry out the reverse pmceduré. A

" NOTE. If the gear lever is removed, it must be refitted

with the spring-loaded ball to the front of the car.

Ensure that the large rubber boot is fitted correctly to
the flanges on the underside of the assembly,

When passing the lever through the floor apartura, push
the round rubber draught excluder through also and
position correctly when the assembly [s finally fitted,

Adjust the gear lever setting as follows

Slacken off slightly the four focating bolts in the lever
assembly, This wifl enable the assembly to move In the
efongated holes in the retaining plate,
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Set the lever vertical in the neutral position between the
1st and 2nd gear, and tighten the four beolts,

To remove the control shaft without removing the gear
lever, lift the cover surrounding the lever and unscrew
the two small bolts to the rear of the lever.

By pulling free the rubber boot under the floor, the
control shaft may be pulied free of the jever,

Refitting is the reverse procedure.

Clean and lubricate Gear Change Control Shaft

Should the gear change lever become stiff during opera-

tion, investigate the contrel shaft where it passes through
the rear nylon bearing. (See Fig. 52A.)

‘The control shaft should be carefully cleaned at this

poing, and greased with Shell Retinax ‘A’

It is not necessary to dismantie the mechanism to carry
out this operation.

Fig. 52A. Rear bearing, gearchange control shaft

Fig. 53.

Remove tlutch shaft oil seaf

TO RENEW OIL SEALS

Clutch shaft oil seal (See Fig, 53}

The clutch shaft oil sea] can be renewed without dis-
mantiing the transmission unit, after the unlt has been
removed from the car. The unit should be at working
temperature for removing the ofd seal.

Separate the transmission unit from the engine.

Release pressure from the unit by removing the filler
plug slowly. Replace filler plug hand tight, ;

Remove the nut securing the release lever clip and remove
the clip and release lever, (Sae Fig. 54.)

Insé'rt the Tool No. RG384 between the clutch shaft énd
the oil seal.:

Withdraw the oil seal by tapping against the handle of
the tool. ({See Fig. 53.)
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Fig. 54. Removefrefit release lever

i The new oil seal inner diameter must be smeared with
! oil and the seal positioned on the tool RG372 so that the
open end of the seal may still be seen. This ensures that
the seal is fitted lip inwards.

RG372 protects the seal as it is passed over the clutch
i shaft splines and as it Is gently tapped into position. (See
i Fig. 55.)

Fit the release laver and elip, Torque load to the figure
gitven in General Data. (See Fig. 34.) A little
Shell Retinax ‘A’ should be applied to the release trun-
ntons and spring blade before fitting.

Top up the oil level, if necessary, and tighten filler plug
i to correct torque foading given In General Data,

Fig. 55.

Fit clutch shaft oil seal

Hypoid flange oil seals

The ioner screwed ring MUST NOT be removed for oil seal
renewal.

Thé hypoid flange oil seals can be renewed without
removing the transmission unit from the car.

The unit should be at working temperature when re-
moving the old seal,

Release pressure from the unit by removing the filler
plug slowly. Replace filler plug hand tight.

To prevent loss of oil when the seal Is removed, raise the |
vehicle at the appropriate side,

Remove the drive shaft and coupling from the differentfal
shaft flange.

Be sure to mark the coupling and replace in exactly the
same position relative to the differential shaft flange and
drive shaft. (See page 8))

Unerimp and remove the nut securing the differential
shaft flange (discard the nuts).

Pull off the differential shaft flange.

Remave the oil seal using Tool Mo, RG383, (See Fig, 56.)

Fig. 56.

Remove fiyphoid off seal
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Fig. 57. Fit hypoid oif seal

Fit the new oil seal (lip Inwards) over the differential
shaft and into the inner screwed sleeve. The seal should
be smeared with oil before fitting.

Using Tool No. RG366, tap the seal home into the
screwed ring,  (See Fig, 57.)

Refit the differential shaft flange and fit new nut.

Tighten the nut to the torque figure given in General
. Data and peen the callar of the nut into the slot in the
i shaft, using a blunt chisei shaped punch. Be sure to

support the nut during this operation to avoid damage

to the bearings.

Refit the drive shaft and coupling.

Top up oil level, if necessary, and tighten filler plug to
i the correct torque loading given tn Generzal Data.

REMOYE AND REFIT TRANSAXLE
MOUNTINGS

Place the car on 2 lift or pit.

Check the wheels, and make sure the handbrake is in the
““OFF" position.

Place a small jack under the transaxle casing, using a
block of wood between the jack and the casing.

Remove the two retaining bolts in the mounting. -

“lack up gently until the welght of the unit is taken off

the mountings.

Locsen the nut on the bottom stud, which holds' the
mounting to the casing, and fit 2 jocknut. :

Lock the two nuts together, unscrew the stud-and’
remove. Certain models are fitted with a set screw, in
place of the stud.

The mounting may now be removed by adjusting the
height of the jack, and by gentle leverage to compress .
the rubber, to allow the dowel on the mounting ta be
withdrawn from the top hole in casing.

Ta refit, enter the dowel first, lever the mounting Into

place, refit the stud, remove the locknut, fit the nut and
spring washer and tighten up.

Lower tha jack and allow the weight of the unit to
position the mounting in the bracket.

Fit the retaining bolt.
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RECLAMATION OF TAPPED HOLES IN
TRANSAXLE CASINGS ‘

This information is provided for reclaiming damaged
threads in the transaxle aluminium casings, using Heli-
colf inserts.

When fitting Heli-coil Inserts, it is essentlal that the
correct size Insert Is used, as given in the chart, page 35.

All inserts must be positioned 1 to 14 pitches below the
top face of the hole (see Fig, 58), except where other-
wise stated,

INSERT

Fig. 58.

Two taps are required, a roughing tap and a finishing,
bottoming tap.

When using the finishing tap, it is important that the
tap Is run down to the specified depth and out again
without backing off, l.e., do not reverse the direction of
tap until the bottom of the hale Is reached.

Always use a [ubricant when tapping threads.

The chart gives full specifications for insert sizes, taps,
Inserting tools, ete,, and the relevant information must
be strictly adhared to for each application.

Refer to Sectien S for kit part numbers,

Heli-coi! insert
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TRANSAXLE FAULT FINDING AND RECTIFICATION

These transaxle fault finding and rectification pages are issued as a guide, and to give assistance in deciding what to
look for and what steps to take to locate and rectify any particular fault,

It will be appreciated that different causes produce different effects, and it is Impossible to provide the answers to

all problems.

Refer to Genero! Data for all Tarque Loadings.
Draining transaxle unit

Unscrew filler plug first to release any pressure. If the
unit is hot, take care to avold being scalded by hot oll.
4} pts. (2-5 litres) should be drained, if oil is black and
quantities of 33 pts, {1-9 litres) or less are obtained, the
unit must be stripped to check bearings, bushes etc., for
damage,

OIL LEAKS
Gear selector shaft

Remove any rust, and check for binding in the casing.
Renew "O" ring and ensure that the protection slaeve is
tight on the shaft, but free to move on the casing.

Casing leaks

Tighten nuts to correct torque and re-test. If the leak is
still evident remove the unit from the vehicle and dis-
mantle to the extent required to expose the suspect
faces. Clean afl exposed joint faces with carbon tetra-
chloride, and check for burrs, bruises, taking care not ta
damage the sealing faces. Using Hylamar ointing
compound lightly cover all jointing faces and reassemble
the unlt, using Stag sealing compound at the stud adja-
cent. ta the drain hole. -
Fit a new oil seal to the clutch primary shaft if this has
been disturbed. Refill transaxle with the correct grade
and quantity of oll. Ifa leakage is apparent from the end
mounting cover, the reverse idler shaft should be checked
to ensure that it is correct ta specificatlon. The correct
length is 3-312 in. (3-33 cm.) maximum, and if the shaft
length is found to be in excess of this figure, a replacement
reverse ldler shaft must be fitted,

Drain and filier plugs

Remave the plug and clean off any bures on the plug or
transaxle casing. Check for crossed or stripped threads.
If damaged, a Helicoil insart shouid be used as deseribed
in this Manual. Refit the plug, using a new sealing washaer,
and tighten to the rorrect torque.

Detent plug

Check 2s for drain and filler plugs. If threads are damaged

DO NOT attempt to rectify, but always renew the rear
cover. Examine the plug sealing face on the inside of the
mounting cover, and carefully remave any signs of damage,
burrs, etc. Should it be necessary to reface the cover,
take great care to remove the minimum amount of metal,
otherwise the detent spring may become coil bound.
Sheuld this condition otcur, a steel washer, Part No.
9067241 must be fitted between the existing sealing
washer and the head of the plug. Coat the steel washer on
both sides with Hylomar Jointing compound.

Replace the detent ball and spring and tighten the plug to -
the specified torque figure.

Clutch shaft oil seal

Always renew oil seal, as the face may be worn, even if it
Is not abvious. Remove and check shaft for damage ta
sealing areas. If damaged, the shaft must be replaced,
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Differential flange nut and oil seal

First try tightening flange nut to correct torque, Change
oil seal. Check flange sealing face for damage, and renew
flange if suspect. If oil is leaking past the nut, check the
depth of the counterbore at the flange chamfer. If
deeper than 040 in. {1-0 mm.) the flange may be trapped
between the differential cage and the nut, instead of
between the differential shaft shoulder and the nut, and
the oif wili seep out. Change the fiange for one with a
shallower counterbore. Always replace the nut and seal
flange chamfer and nut face with Hylomar. Tighten nuts
to correct toTque.

Inspection cover

Remove the inspettion cover and ‘O ring and examine
the Hypoid casing for burrs, or foreign matter. When
refitting cover a new ‘O ring Part No. 91070%9 should
be used.

Inner and cuter screwed sleeve

Remove differential shaft flanges, inspection cover, and
split the hypoid casing. Remove crown wheel and pinion
. together with the screwed sleeves. Replace the inmer
screwed sleeve oil seal. Examine the differential shafts In
the oil seal bearing area. If damaged, replace the shaft.
Fit replacement *‘O’" rings between the inner and outer
sleaves. Fit a replacement clutch oil seal,

Prior to reassembly, coat the hypoid casing faces with
Hylomar Jointing compound, and ensure that the outer
sleeve casing area is adequately covered,

When fitting the differential shaft flanges, carefully coat
the inner cone seating with Hylomar jointing compound,
taking care not ta get the compound on the oii seai faces.

Torque ail nuts to the correct figure,

General

While the transaxle is separated from the engine, the
~ opportunity should be taken to examine the boits
securing the fiywheel to the crankshaft, and the plug at
the end of the oil gailery (behind the flywheel). Oil leaks

from, both these sources, can be dealt with by sealing the =

threads with Welliseal jointing compound.

GEAR CHANGE
‘Notchy’ cﬁange

Detent tube loose, or incorrectiy assembled. Change
rear cover. Check that the tube in the new tover pro-
trudes approximately <015 in, (:38 mm.) into the counter-
bore. This may be ascertained by sighting through the
selector shaft bore, and seelng that the end of the tube is
nearly level with the bottom face of the main part of the
bore, but not above it. Check tightness of bolt securing
gear change flexible coupling to selector shaft.

Check that the cress pin in the gear lever ball is not aff .
centre.

Sticky across gate

Interlock plate too thick, or boss in end cover too shallow.
Loosen off end caver nuts, [f gearchange now free, then
either of these conditions apply. Measure the interfock
plate, and if any part is -24%95 in. (6-33 mm.} or more, it is -
too thick, and must be chanzed for oné below this limit.

if the interfock plate is below this limit, then the end cover
is at fault and must be changed, If still ne cure, the *O"
ring groove in the main selector shaft may be too shallow.
Remove the O ring and recheck, 1fa cure is effected,
change the selector. Check also for a bent selector shaft.

st gear baulk

| Héavy pressure required to engage 1st gear while moving,

but engagement easy when stopped. Examine 1st gear
and baulk ring, change if suspect, but in any case, stone
the rear edge of the gear synchro cone as shown ia the
illustration (Fig. 59). Check for worn baufk rings. Lightly
lap the baulk ring on to the gear cone. With the baulk
ring pressed on to gear cone, there shouid exist 2 mini-
mum of gap of -025 in. (-63 mm.) between the baulk ring
and the face of the gear. If less than this, the baulk ring

'is worn or oversize and must be changed.

This check applies to all the baulk rings in the box.



ROOTES MANUAL WSM.141

Section E (Transaxle)

Page 38

/7
i bbb it

////////////J 500!

Fig. 59. Use stone {4) to remave peak of cone ot (B).

Difficult to engage 1st/2nd gears

VYery high engagement force, but if the lever is held away
from the reverse stop, becomes easier. Replace interlock
plate, reverse plunger and main selector.

‘Notchy’ across gate

Gear selector shaft and fork not in correct relattonship
with milied siots. Change shaft and foric assembly,

Reverse plunger sticks in or reverse latch too hard

Bore in casing too rough, plunger has sharp edges. Plunger
may be undersize, or profile distorted. Polish bore, check
diameter of plunger against others in stock if not
distorted. Replace if necessary. Interlock plate too thin.
Check against others in stock and replace with one at
least -001 in, (-025 mm.) thicker.

Jumping out of gear

Replace the offending driven gear, bush, synchro hub/
sleeve assembly including Woodruff key if 3rd/4th gear
and selector fork assembly, with new parts.

If 3rd/4th gear, check also for hub being a sloppy fit on
pinion shaft. |f pinion shaft badly scored, or worn -0005 in,
(012 mm.} or more on diameter, change crown wheal,
differentlal ouput shaft, and Woodruff key. Check that the
detent mechanism in the gearbox mounting cover is
satisfactory, If the other selector fork assembly and
synchro hub/sleeve assembly show signs of wear, replace
these also,

MNo drive in all gears

Muff coupling adrift/broken

Remove differential fianges and spring rings from screwed
sleeves, and siack off inner screwed sleaves, Remove
clutch housing and fic new oil seal. The muff coupling may

- have moved off the input shaft due to the circlip not

seating carrectly in the groove. The cause may be that the
needle bearing is not fully home In the housing. Check
this If clrelip will not seat, and only if absolutely necessary
is it permissible to support very solidly the reverse gear
end of the input shaft, and lightly tap home the inner
sleeve of the needle bearing.

May also be caused by insufficient radial movement of
clutch shaft. Screw the shaft fully home then slacken back
at feast one spline. With the muff coupling and circlip
fitted, the spigot end of the clutch shaft should have at
least 10 In. {2-7 mm.} up and down movement.

Mo drive in 3rd or 4th gears

Check 3rd and 4th gears on Input shaft. Gears may be
rotating on shaft. Change Input shaft,

Too much travel across gate

Check for control shaft coupling failing in torsion, or
clamp slipping on selector. Tighten pinch bolt or replace
coupling as necessary,



RCOTES MANUAL WSM. 14

Section E (Transaxle)

15t re-issue

Page 39

Difficult selection, all gears

Check that the rear bearing of the gearchange tube is
clean and greased, and the shaft is free in the nylon bush.
If satlsfactory check selector shaft for binding against the
side of the casing bore. if selector is binding clean rust
from selector shaft, remaove rear cover, and bare out the
seven stud holes to 2364 in. (31 mm.) to permit better
alignment of the caver to shaft. Check shaft for truth.
Renew “‘Q'" ring. Coat all mating faces with Hylomar
jolnting compound. If still not satisfactory check for
oversize synchro dog teeth, tight synchro hubs and
sleeves, burrs on compenents or incorrectly assembled
detent tube. Replace defective parts.

Difficult selection, 1st gear

Check 1st gear dog teeth, if burred—replace st gear.
Remove the top edge of the cone by stoning carefully afi
the way round (See Fig. 59}. This must be done whether
a new gear or the old gear is used.

Mo gear obtainable

Check for bent selector, or seized bushes.. Check for
security of selector fork on shaft. Detent ball may be
Jammed and/or detent tube moved, Replace defective
parts.

Rattle under light load

May be clutch push rod rattle caused by lazy piston in the
siave cyiinder. When rattle occurs check push rod for
loaseness, and if loose change the slave cylinder. If
satisfactory check clutch for excessive run out. Max,
permissibie run-out 025 in. {63 mm.} on thrust pad face,
If excessive replare clutch assembly,

May alse be muff coupling rattle. Check for eccentric stud
holes in clutch and input shafes. Slide back muif and fine
up shafts to minimise eccentricity. Check for rnuff
circiip adrife,

In Both these cases refer to the instructions under the.

heading *'™Muff coupling adrift/broken® with particular
attention to the last two paragraphs.

Seizure

if any bushes are seized, check for low oil level, and oil
discolouration, (See first paragraph under *OIL
LEAKS"). If satisfactory, check for shallow keyway in
differential output shaft, by ensuring that the hub is able
to pass freely over the key, when in position on the shaft,
if the hub fouls the key, then the keyway is too shaliow,
and the shaft must be changed.

May be caused by the bushes not being clamped during
assembly, due to oversize chamfers in synchro hubhs,
4th speed and preload washers. Repiace ail damaged and
suspect parts.

This Jast item is most unlikely, but may be the answer to
an obscure seizure.

End float on pinion and hypoid bearings

Most likely caused by faulty assembly. in the case of the
pinion bearings, check preload washer chamfers, and also
the radius on the corner of the preload washer corner on
the shaft. Ensure that the preload washer is able to seat
fully on the shoulder, and not be heid off by a foul with
the corner radius. Mypoid bearing end float can be caused
by sticky screwed sleeves giving a false 'nlp’ position,

General notes

After removing the combined engine and transaxie unit
from the vehicle, the greatest eare must be exarcised
when dividing the two units. The transaxie must not be
allowed to hang on the primary shaft in the clutch centra
plate, otherwise the plate will be damaged. It is equally
important that the same care be taken during reassembly.

Remember that absolute cleanliness at all times s
essential, when undertaking repalrs to this unit.

Check all new parts for cleanlingss, remove any burrs or
swarf which may be lodged in ofl holes etc, and remave
all sharp edges from gears, synchro cones etc., by careful
stohing.
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: THE VAN TRANSAXLE

! The van transaxle part No, 7050133 may be identified by
: @ band of dark blue paint on the gear case from the top
: down to the level plug. This indicates that the transaxle
is fitted with specially hardened

Reverse pinion 7104293
and Reverse idler gear 7104295,

i These reverse gears may be Identified by the groove cut
i in each of the gears, See Fig, 60. These harder gears are
{ used with reverse gear part No. 7104091 which is NOT
to the same harder specification and so carries no groove.

GROOYE

Fig. 60. Identificution of reverse idler gear and pinien

The harder idler gear and pinion may be used as replace-
ments for earlier idler gear and pinion if replaced as a i
pair, but the earlier pares MUST NOT BE USED in a van !
transaxle, :
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ADDITIONAL INFORMATION

Interference fit differential shaft flanges

With this type of flange/shaft assembly, the inner circlip
is deleted.

[dentification is by paint en the clinch nut, but in later
production the clinch nut is deleted, and the end of the
shaft is level with the face of the flange.

Once fitted together, the flange is not detachable from
the shaft and will, therefore, be serviced as a complete
assembly.

For those fitted with a clinch nut, it will not be necessary .

to remove the clinch nut for any reason whatever.
The assembly is interchangeable with all existing units,
and will replace the clder type In service,

NOTE. To prevent the flange/shaft assembly being
pulted, or falling from the unit if the rubber couplings
are disconnected or the unit is remeved from the car for
any reason it is important that a Transaxle fitted with
interference type flanges MUST have the flanges wired
to the casing.

The instructions given on Page 32 of this Section for the
hypoid flange oll seals must be strictly adhered to,
but to remove the flange/shaft assembly, it is only
necessary to withdraw It from the casing.

it must be further noted that during re-building, the
hypoid oil seals in the inner screwed sleeves MUST be
fitted last, after all adjustments are made, a3 constant
removal and refitting of the differential shafts during
these operations couid damage the oii seal faces.

e aat

DIFFERENTIAL FLANGE/SHAFT ASSEMBLY
SCREWED SLEEVE ASSEMBLY

BEARIMNG
DIFFERENTIAL GEARS AND CROSS PIN ASSEMBELY

Fig. 61. Exploded view of drive flange/shaft assembly
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FRONT SUSPENSION

Fig. 1. View of frant suspension from beneath Hie car

' DESCRIPTION (Sce Fig. 1)

The front suspension is of the coil spring and wishbone
type with king pin mounted stub axies to form a swing
axle with parallel steering.

The inner ends of the wishbones have pressed In metal

and rubber bonded bushes and pivot in front and rear

brackets attached to the floor assembly of the car.

Road shocks are absorbed by coil springs which are con-
trolled by telescopic shock absorbers situated inside the
coil springs and located between brackets in the front
wheel arches and on the outer end of the wishbones
adjacent to the hub and king pin assemblies.

The camber, castor and king pin Inclination angles are al]
built in and no adjustment is needed or provided. Front
wheel allgnment is set by ADJUSTING THE LENGTH
OF THE RIGHT HAND TRACK RQD of the steering
unit.

The steering unit is mounted on the front section of the
rear support bracket,

MAINTENANCE

Maintenance checks will be required at regular Intervals |
25 given in the "Owner’s Handbook” or "“Owner’s |
Service Book'" and will include the following: ;

1. Checking the security of the bolts in the wishbane
pivots, suspension brackets, king pin carriers and
shock absarber mountings. i

ii. Checking the alignment of the track rod b'all:;
sockets and the tapered ball pins. :

iil. Checking frant hub endfloat.

iv. Checking front wheel alignment.

v. Lubricating stub axle king pins,

vi. Repacking front hub bearings with grease,

vii. Checking the rubber bushes of the shock absorbers |
' and wishbone pivots for damage and deterioration.
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STEERING ALIGNMENT SETTINGS AND

OPERATIONS

The following paragraphs give instructions for checking
and correcting front wheel alignment (toe-in) followed
by checking camber, castor and king pin inclination angles.

To aveid inaccuracies the car is not weighted down to the
static laden height but (ifted up onto gap gauges o 2
particular height as described under “Preparations of the
Car.

TOOLS AND APPLIANCES

There are many types of tools for checking the front
suspension but in every instance it is ¥mportant that the
manufacturers’ instructions are carefuily observed.

The following toois will be required:
I. Front Wheel Alignment Gauge,

it. Camber, Castor and King Pin Inclination Gauges
including front whee! curntable gauges and rear wheal
ramps.

REGARDLESS OF THE TYPE OF TOOL USED ITis
IMPERATIVE TO OBSERVE THE INSTRUCTIONS GIVEM
UNDER “PREPARATION OF THE CAR™. ‘

GAP GAUGES

Front: 1100 in. {27-9 em.) 1 off. Cars and Van.
Rear: 10-30 in. (26-2 em.) 2 off. Cars only.
Rear: 11-50 in. 292 cm.) 2 off. Van only.

When the car is mounted on turntable gauges and
! wooden ramps, the thickness of these must be added
: to the above dimensions.

The gap gauges can be made locally from a2 in. X3 in.
{50376 mm.) wooden batten and cut squarely to the
dimension required; they should be fabelfed whather
their usa is with or without the turntable gauges and
wooden ramps.

The 2 in. (S0 mm.) wide section on the upper end of
the front gap gauge is reduced to in. (127 mm.) wide
by a downward and inclined saw cut. Thus, the gap
gavuge will fit accurately within the swaged section of
the front suspension wishbones beneath the pivot
bolts.

The 3 in. (76 mm.) wide section on the upper and of
each of the two rear gap gauges, is reduced to1-Qin.
(25 mm.) wide by a dawnward and inclined saw cut,
Thus, each gap gauge will fit accurately beneath the
suspension arm and within the bracket on the rear
crossmember.

The front gap gauge is positioned beneath the fromt
or rear pivot bolts in the inner ends of the front
suspensian wishbones.

The rear gap gauges are positioned one beneath each
outer pivot bolt in the two rear suspension armns
and within the pivat bolt brackets attached to the
rear crossmember.

PREPARATION OF THE CAR

The car must be stanrding on perfectly level ground or
shop floor.

The tyres must have the same amount of wear and be
inflated to the normal running pressures,

The front hub bearings must have the correct amount
of endfloat, see under “'Front Suspens‘lon—Generai
Data Section™.

The front wheels must be checked for “‘run-out™,
see under **Checking Wheel and Tyre Run-QOut—
Wheels and Tyres, Section L', Depending on the
type of checking gauge in use, the points of maximum
“run-out™ are positioned so they are clear of the
contact points of the checking gauge.

Keep the front wheels in the straight ahead position
and gently rol! the car forward until the front whesls
are on the turntable gauges and the rear wheels on
the wooden ramps, the latter will keep the car in a
level plane. Stop the car without the application of
the brakes so the free condition of the turntable
gauges is not disturbed. '

tock all four wheels by blocking the brake foot, pedal
in the down position.

Lift up the front of the car approximately 1 in.
{25 mm.) and position the front gap gauge beneath
the pivot bolts in the front or rear Ianer ends of the
rwo wishbones so it is equi-distant under the end of
each wishhone.

Lift up each rear corner of the car appraximately 1 in.
{25 mm.) and position the rear gap gauges {upper
cut-away section towards the rear of the car}, ane
beneath each outer pivot bolt in the rear suspension
armis and between the forks of the pivot bolt brackets
attached ta the rear crossmember.
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CAMBER ANGLE

Camber angle is the angle of inclination of the front wheel
from the vertical when viewed from the front, Outward
inclination at the top of the wheef is termed “positive’
while inward inclination is termed *‘negative”.

The camber angle is bullt into the front suspension and
cannat be adjusted but must be checked in the event of
accident damage to ensure the angle is within the specified
figure.

When the camber angle is outside the specified Iimits, the
front suspension assembly must be dismantied and each
detail examined for wear and accidental damage.

To check

1. Prepare the car, see under “Preparation of Car®,

2. Apply a suitable camber angle checking gauge to the
wall of the tyre and check the camber angle, taking care
to follow the manufacturer’s instructions avoiding any
front wheel run-out which should be positioned
horizontally and the buige In the tyre above its point
of contact with the ground. Nate the gauge reading.

3, Carry out the same procedure with the opposite front
whee! and make a note of the camber angle.

4, If the camber angles are incorrect, the front suspension

must be dismantled and each detail examined for wear .

and accidental damage.

FRONT WHEEL ALIGNMENT (TOE-IN)

Front wheel alignment is the setting of the front wheeis so
that the distance between the front of the wheels is {ess
than that at the rear.

The correct wheel alignment (toe-in) is given in the
*‘(General Data Section™,

Fig. %, The qdjustable right-hand trock rod

A, LOTKNUTS

B. CENTRET PIECE

Ta check and adjust (See Fig. 2) :

1. Ensure that the front tyres have the same amount of
wear, are inflated to the fully loaded pressure; the -

front wheels have attained their normal running -

attitude, they are in the straight ahead positian and the - '
car is standing on a perfectly level floor,

2. Check the front wheel alignment (toe-in) with a
suitable gauge following the manufacturer’s Instruc-
tions and avoiding any tyre run-out which shouid be
positioned vertically.

3. If the alignment is found to be incorrect, slacken the
locknuts on the right hand track rod whiie hoiding the
centre piece steady.

4. Rotate the centre plece in the appropriate direction
until the correct alignment 1s obtained.

5. Lock the centre plece with the locknuts ensuring the
vight hand ball pin is centrally disposed in its socket.
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CASTOR ANGLE

Castor angle is the angle of Inclination of the king pin
centre line from the vertical when viewed from the side.
Rearward inclination at the top frem the centre line is
termed “‘positive’ while forward Inclination is termed
“nagative’’,

The castor angle is bullt Inte the front suspension and
cannot be adjusted but must be checked in the event of
accidental damage to ensure. the angle Is within the
specified figure.

EWhen the castor angle is outside the specified limits,
“the front suspension assembly must be dismantled and
each detail examined for wear and accidental damage.

To check

1. Prepare the car. See under '‘Preparation of Car",

2. Roll the ear forward, the frant wheels onto turntable
gauges and the rear wheels onto blocks or ramps of the
same thickness as the turntable gauges. It is important
that the front wheeis remain in the normal running
attitude and the car is kept level while it Is standing
on the turntable gauges; apply the handbrake.

3. Apply a suitable castor angle checking gauge to the
wall of the tyre and check the castor angle, taking care
to follow the manufacturer’s instructions, aveiding
any front wheel “‘run-out’” which should be positioned
horizontally and the bulge in the tyre above its point
of contact with the ground. Note the gauge reading.

4. Carry out the same procedure with the opposite front
wheel and make a note af the castor angle.

L

If the castor angles are Incorrect, the front suspensicn
must be dismantled and each detall examined for wear
and accidental damage.

KING PIN INCLINATION

King pin inclination is the angle the king pin centra line
ls inclined inward from the vertical when viewed from
the front.

The king pin Inclination angle is bullt into the front suspen-
sion and cannot be adjusted. It remains correct providing
the camber angle is correct but must be checked in tha
event of accidental damage to ensure the angle is within
the specified figure, The relationship between the king
pin Inclination and camber angles Is such that the king pin
inclination angle will alter as the camber angle alters.
The check is carried out in conjunction with camberand
castor angle checks,

When the king pin inclination angle is outside the
specified figure, the front suspension assembly must be
dismantled and each detaill examined for wear and
accidental damage.

Te check

1. Check the camber angle, see under “‘Camber Angle—
To check™, if this angle is found to be incorrect tha
front suspension must be dismantled and each detail
examined for wear and accidental damage,

2. When the camber angie is correct apply a suitable
king pin inclination checking gauge to the wall of the
tyre and check the king pin inclination angie, taking
care to follow the manufacturer’s instructians, avoiding
any front wheel *‘run-out™ which should be positioned
horizantally and the bulge in the tyre above its point
of contact with the ground. Note the gauge reading.

3. Carry out the same procedure with the oppesite front
wheeland makea note of the king pin inclination angle.

4. ¥ the king pin inclination angle is incorrect, the
front suspension must be dismantled and each detail
examined for wear and accldental damage.

ACKERMAN ANGLES (Toe-out on turns)

The steerlng of the car is parallel and therefora
ACKERMAN ANGLES DO NOT EXIST and no useful
purpose is served by checking.
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Fig. 3. The front suspension assembly remaved frarm the car

FRONT SUSPENSION ASSEMBLY

To remove and refit (See Fig. 3)

Ly

. Apply the handbrake, jack up the front of the car and

SUPPORT ON STANDS POSITIONED UNDER
THE QUTSIDE FLOOR RIB AND APPROXIMATELY
2 TO 3 FEET (0:6 TO 0.9 METRES) BEHIND THE
FRONT WHEEL ARCH.

. Remave both front wheels.

Disconnect the rigld hydraulic brake pipe from the
flexible hose mounted in a bracket beneath the front
wheel arch and detach the flexible hose from the
bracket; see “'Brakes, Section K7,

. 1dentify the lower end of the Inner steering column

to the splined pinion of the steering unit to facilitate
refitting; remove the pinch beit and detach the
column by fifting up the steering whee! approxi-
mately 2 in, (30 mm).

. Withdraw the spesdometer cable from the inside

face of the left hand stub axle by withdrawing a
screw and forked plate, taking care to collect the
rubber washer positioned between the metal end of
the outer casing and the stub axje. See Fig. 5.

6,

Detach the front and rear support brackets fram
the floor assembly by withdrawing four bolts and
washers from the front bracket, four bolts and washers
from the floor inside the car after the floor covering
has been rolled back and lower the brackets down
by withdrawing four ‘bolts and washers from the
front edge of the rear bracket beneath the car,

Take the weight of the suspension assembly using a
trolley jack and A STOUT PLANK OF WOOD,
positioning the latter transversely under the two
wishbones and so the jack pad is towards rear edge
of the plank of wood.

Detach the two lower ends of the shock absorbers
from the brackets on the top face of the wishbones .
by remaving two nuts, bolts and washers. "

Lower the suspension assembly down, easing the
speedameter cable through the right hand side of the |
rear bracket and remove the suspension assembly
from beneath the car on the trofley jack,

10. The two front springs and shock absarbers can be

remaved from the wheel arch brackets by detaching
the upper mountings of the shock absorbers and
controlling the expansion of the spring.. |
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Fig, 4. Exploded view of front suspension wishhones and hrackets

A. FRONT BRACKET

B. PIVOT BOLTS

C. METAL AND RUBBER BONDED BUSHES
0, SPECIAL LOCKING MUTS

E. WISHBOME

F. REAR BRACKET
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11. Refitting is the reverse of the removal sequence but

particuiar attention must be given to the following - -

t. THE FORWARD EDGE OF THE REAR SUPPORT
BRACKET IS ATTACHED TQ THE FLOOR
ASSEMBLY FIRST, foliowed by the rear edge
from inside the car and then the front support
bracket; the bolt holes in the latter are elongated
to accommadate any build up of manufacturing
talerances,

it. THE RUBBER WASHER ON THE END OF
THE SPEEDOMETER OQUTER CASING IS NOT
OMITTED.

L The hiydraulic system is bled of air see "Brake#, -

Section K.

iv. The nuts and bolts which secure the wishbones to
the front and rear support brackets and ths sheck
absarbers to the outer ends of the wishbones are
fully tightened only when the weight of the car
is on the roadwheels.

To dismantle and reassemble (See Fig, 4)

1, Detach the outer ends of the two track rods from

the steering levers by removing a nut from each ball
pin and using a suitable extractor, RG284,

. Remove the steering rack unit fram the rear support
bracket by removing four nuts and washers, two
reinforcing plates and bridge pieces from the two
““lJ belts”; collect two more bridge pieces from
beneath the rack unit and withdraw the two U
bolts from the support bracket.

3; Withdraw the hub and king pin assemblies from the

outer ends of the wishbones by removing two nuts,
bolts and washers each and drifting the king pin

carriers aut of the wishbone pressings. .. .. -

. Detach the two wishbanes from the front and rear
- support brackets by removing two nuts and bolts

each, see under “inner Wishbone Attachment”.

. Reassembly is the reverse of the dismantling sequence

but particular attention must he given to the foilow-
ing:—

i. The rear support bracket is offered up so the edge
having the weld-nuts is towards the rear and the
heads of the wishbone pivot bolts are also to-
wards the rear.

i. THE NUTS OF THE FOUR WISHBONE
PIVOT BOLTS ARE IF NFCESSARY REMNEWED
sae under ‘‘Inner Wishbone Attachment™ and
THEY ARE FULLY TIGHTENED ONLY WHEN
THE WEIGHT OF THE CAR IS ON THE ROAD=" -
WHEELS. i

iii. The hub and king pin assemblies are fitted to the
wishbones so the steering arms point forwards.

iv. The steering rack unit is fitted to the front of the
rear suppert bracket but the “U"" bolts are left
slack until the steering column has been securedto
the splined shaft.
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Sheedometer drive to left-hand frant wheel

A, RETAIMING BQLT

B, FORKED PLATE WITH RUBBER WASHER BEMEATH

SPEEDOMETER DRIVE (See Figs. 5 & 6)

The speedometer drive is taken off the left-hand front
wheel. The inner cable of the flexible speedometer drive
fs fed through the hollow centre of the stub axle and
" connects with a cam fitted beneath the hub dust cap. A
peg pressed into the dust cap compietes the drive, thus
the Inner cable of the flexible speedometer drive rotates
with the hub,

The outer cable of the flexible speedometer drive abuts to
the inside face of the stub axle.

To remove and refit

1. Prise off the nave plate and hub dust cap from the
lefe hand front wheel and withdraw the speedometer
cam from the centre of the stub axle.

2. Detach the outer cable from the inslde face of the
stub axle by withdrawing a screw and a forked plate,
taking care to collect the rubber washer positioned
b%tween the metal end of the outer casing and the

-5tb axle.

Fig. 6. Speedameter drive [n Jeft-hand front hub

A. PEG IN HUB DUST CAP
B. SPEEDOMETER CAM

Refittlng Is the reverse of the removal sequence, but
particular attention must be given to the following:—

Should the speedometer driving peg in the left-hand hub
dust cap become [oose, a new replacement must be fitted
after closing the hole in the dust cap slightly with light
blows of a round nosed hammer,

HUB ASSEMBLY
To remove and refit (See Fig. 7)

1. Apply the handbrake, jack up the front of the car and
remave the appropriate front wheel.

2. Remove the brake drum by slackening oif all brake
shoe adjustment and withdrawing a countersunk
serew.

Lay

Prise off the hub dust cap and in the instance of the
left hand front wheel withdraw the speedometer cam
from the centre of the stub axle.

4, Release the tabwasher and remove the locknut
followed by the tab-washer, the adjusting nut and
D™ washer from the stub axle.
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5. Pull the hub off the stub axle and remove the inner 0o GREASE
cone of the outer taper bearing; the inner cone of the
inner taper bearing can be removed by prising out
the grease seal. The outer races of both taper
bearings can be drifted out of the hub shell as
necessary. YWhen the grease seal has worn a groove H
in the stub axle distance piece, the latter must be
chiselled off and a replacement pressed on.

6. Refitting is the reverse of the removal sequence but
particufar attention must be given to the following:—

i. Pack the hub and inner cone assemblies with
grease of the correct grade, see ““Section P*.
The amount required is ona cap-full distributed
evenly within the hub shell.

THE HUB DUST CAP WHEN FITTED DOES NOT 6897
CONTAIN GREASE,

. Fig. 7. Sectional viaw of front hub shawing corredt Jevel of gréase
1. The hub endfloat is set as described under '"Front :

Hub Adjustment™. '

4. Apply a torque wrench to the adjusting nut, spin the
. front wheel and tighten the adjusting nut simul-
ili. Ensure the speedometer cam iz not omitted and tanecusly to a torque loading of 4% Ibs ft. (06 kg.m)

the hub dust cap having 2 small peg in its inside

face s fitted to the left hand front wheel. 5. Slacken off the adjusting rut, two and a haif to three -
flats and spin the front wheel, remove torque wrench,

6. Fit the tabwasher to the stub axie followed by the
FRONT HUB ADJUSTMENT lecknut and tighten the locknut t¢ the torque given
in the “"General Data Section’",

It is essential that the end-float of the front hub bearings = 1ok the endfloat wich a dial test indicator when, if
ie carrect. Ta abtaln the correct candition, the followlng new bearings have been fitted, it will correspand with

procedure must be observed. THIS IS IMPORTANT. the endfloat given In the “General Data Section"”.
IF THIS CHECK 1S MADE BEFORE THE LOCKNUT
IS TIGHTENED A FALSE READING WILL RE
QOBTAINED.

YWhen the hub is being reassembled only the Instructions
given in the centre paragraphs need be followed.

8. When the hub endfloat is outside the figures given,

1. Apply the handbrake and Jack up the front of the car the adjusting nut must be reset, the locknut tightened
until the front wheel is clear of the ground, and the endfloat again checked with the dial test
' indicator,

2, R . |
emave the nave plate and hub dust cap 5. Refit the hub dust cap to the hub. DO NOT FILL

THE HUB DUST CAP WITH GREASE.

3. Release the tab-washer and remove the [ack-nut _ :
from the stub axie followed by the tab-washer. 10. Refit the nave plate, and lower the car ta the ground. -
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Fig, 8. Exploded view of front spring and shock-abs&rber assembly

. RUBBER BLISH

. CUPWASHER }
E. CUP WASHER

. LOCKNUT

. NUT

FITTER ABOVE WHEEL
ARCH BRACKET

. RUBBER BUSHY piyyep peLow WHEEL
. CLIP WASHER

ARCH BRACKET

. SHOCK ABSORBER

. COLLETS POSITIONING LOWER lSFRING SEAT
. R LdWER SECURING DETAILS

. FRONT SPRING

. LOWER SPRING SEAT

. UPPER SPRING SEAT

FRONT SPRING AND SHOCK ABSORBERS

The low perlodicity coll springs, fitted to the front sus-
pension have two square ground ends and therefore they
can be fitted either way up.

Damping action is provided by telescoplc type shock
absorbers fitted centrally within the coil springs.

The upper ends of the shock absorbers are attached to
brackets, one under each wheel arch and the upper ends
of the coll springs abut to the underside of the same
whee| arch bracket.

The lower ends of the coll springs are accommodated In
spring pans located on each shock absorber body by split
collets while the lower ends of the shock absorbers are
attached to brackets welded on the wishbones.

To reduce the transmission of road surface noises, rubber
bushes are fitted between the wheel arch brackets and
the upper ends of the front-springs and also at the upper
and lower ends of the shock absorbers.

To check front spring height

Full details of the oadings and [engths for checking the
front springs on a test rig are given in the *‘General Data
Section™.

A check with the front springs in position can be made by
leading the car to the static laden condition and measuring
the helght of the wishbone pivot bolts above the ground. ;
See Principal underframe dimensions in Section O, i

To remove and refit (See Flg. 8)

1. Apply the handbrake, jack up the front of the car and
remove the appropriate front wheel.

2. Support the wishbone from befow and detach the
upper end of the shock absorber from the wheet arch
bracket by removing a locknut. 2 second nut. rubber
bush and two cup washers.
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3. Remove the front spring and shock absorber complete
from the wishbone bracket by removing the nut, balt
and washer, then lowering the jack to control the
expansion of the spring.

4. Lift the front spring and upper spring seat upward off
the tap of the shock absorber body. Ralse the lower
spring seat. Remove the two split coliets and with-
draw the lower spring seat from the lower end of
the shock absorber. ‘

5. Refitting is the reverse of the removal sequence but
particular attention should be given to the following:

I, The lower spring seat is fed on the lower end of

the shock absorber, lip side firse,

ii. The split collets are fitted in the circular groove
of the shock absorber body so the shallower taper
is towards the spring seat. A smear of grease will
facilitate assembly.

iii. The upper spring seat is fitted so the metal face
is towards the spring.

v, The lower shock absorber bolt is not fully
tightened until the weight of the car is on the
road wheels.

Page 13
Testing by hand

When there is any question of the suspenston not béing
adequately damped, other factors together with the shock
absorbers should be considered, these are: front springs
and tyre pressures.

If 2 shock absorber does not function satisfactory, an
indication of its condition can be obtained by carrying
out the following check:—

1. Remove the shock absorber from the car, see under
“FROMT SPRING AND SHOCK ABSORBER—To
remove and refit’’. Position vertically in a vice by
gripping the eye end between two pieces of wood.

2, Grip the piston rod at the upper end of the shock
absorber firmly with the hands and move the rod up
and down. The presence of air is usually indicated by
a lack of resistance or a “'springy’ feel at the
beginning of the stroke, If this is apparent, the shock
absorber should be left in the vertical position for a
faw minutes to allow the air bubbles to collect at the
top of the pressure chamber.

3. A few short strokes from the fully compi‘éés.éd
position followed by a few slow full strokes shouid
remove all air from the pressure chamber,

- Moderate and even resistance throughout the out. - -
ward and inward strokes should be felt after expelling
the alr, If, the resistance Is slight or erratic and free -~
movement cannot be eliminated, then the shock -

absorber should be renewed.

't is difficult to form an adequate opinien of the true -

operational condition of a shock abserber by hand testing, -

The slow speed of the hand test only partizlly operates.
the "*bleed’’ setting within the shock absorber and as a -
large part of the front spring control depends on the’
high pressure or high speed setting which can only

- operate while the shock absorber js in service. A new

shock absorber may appear to be weak when cperated
by hand, but this should not always be taken-as evidence
of a fault.
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Fig. . Method of remaving hub and king pin ossembiy fram
outer end of wishbore

HUB AND KING PIN ASSEMBLY

To remove and refit (See Fig. 9)

1.

Apply the handbrake, jack up the front of the carand
remove the appropriate front wheel.

2. Disconnect the rigid hydraulic brake pipe from the

flexible hose mounted in the bracket beneath the
front wheel arch and detach the flexible hose from

. the bracket. See “‘Brakes, Section K''.

. Detach the lower end of the shock absarber from the

bracket on the top face of the wishbone by removing
a nut, belt and washer.

In the instance of the left-hand hub and king pin
assembly, withdraw the speedomeéter cable from the
Inside face of the stub axle by remeving a screw and
forked plate, taking care to coliect the rubber washer
positioned between the metal end of the outer casing
and stub axle.

5.

Kl

Detach the outer end of the track red from the
steering lever by removing a nut fram the ball pin
and using a suitable extractor, RG284.

Withdraw the hub and king pin assembly from the
outer end of the wishbone by removing two nuts,
bolts and washers, drifting the king pin carrier out
of the wishbone pressing with a brass drift.

Refitting is the reverse of the remaval sequence but
particular attention must be given to the following:

i. The rubber washer on the end of the speedometer
outer casing is not omitted,

li. The hydraulic system is bled of air, see “Brakes,
Section K. '

ill. The front wheel alignment (toe-in) is checked.

See under “‘Front Wheel Alignment (Toe-In}—
To Checlc and Adjust™.

NG PIN AND BUSHES

The king pin and bushes can be renewed without
removing the brake back plate assembly from the car.
In this particufar instance the rigid and flexible pipes of
the brake system are feft undisturbed, thus there will be

ne

necessity to bleed the brake hydraulic system of air

during the refitting sequence.

Ta

1.

5.

renew

Withdraw tha hub assambly from tha stub axle, See

~under “‘Hub Assembly—Teo remove and refit”, but
there is no necessiry to remove the grease seal or
bearing fram the hub shell.

. Support the wishbone frem balow,

Remove the brake back plate from the stub axle by
withdrawing three bolts, nuts and washers and
SUSPEND NEARBY WITHOUT STRAINING THE
FLEXIBLE HOSE, : :

Detach the outer end of the track rod from the
steering lever by removing a nut from the ball pin
and using a suitable extractor, using R(G284.

Remove the welch washers from the upper and lower
faces of the two stub axle bosses by collapsing them
inward with light hammer and drift blows on their
domed centres,



ROOTES MAMUAL WEM.ANM

Section F (Front Suspension)

15t re-issue

Page 15

6.

Fig. 10. Exploded view of king pin and stwb axle

A. KING FIN CARRIER
E. SMALL SEALING RING
. COTTER PIMN

0. KING PIN

E. WELCH WASHER

F. STUR AXLE

G. STEERING ARM AMD LOCATING KEY
H, LARGE SEALIMG RING

I. P.T.F.E. WASHER

1. BEARIMG WASHER

K. LUBRICATORS

Drift the cotter pin frem the king pin carrler by .-
removing the nut and washer and using a soft nosed.:
When difflculty Is experienced, remave the
carrier assembly from the wishbone and use a work-

drift.

shop press,

. Remove the stub axle, large and small sealing rings,

P.T.FE. and bearing washers from the king pin
carrier by drifting out the king pin from the stub
axle and king pin carrler. See Para, 6.

Whan necessary, identify and drift the steering arm 7

and key from the stub axle by removing a nut and
washer and using soft a nosed drift.

. When fitted, remove the lubricators from the stub_

axle bosses.

10, Te avoid distorting the two stub axle bosses wheri
renewing the bushes abut their inner faces to the E
press bed and press the worn bushes from the stub | .
axle bosses individually using Churchill tool No, - -

11.

RG.385, see Fig. 11.

Press the two new bushes into each stub axle in- |
dividually using Churchill tool Mo. RG.385 see Fig.
12 and when lubricators are fitted, ensure that the |
hole in the bush aligns with the lubricator tapping, &
refit the lubricators. IT IS IMPORTANT THAT THE
BEARING SURFACE OF THE BUSHES IS NOT i
DAMAGED and the breather holes in the stub axle |
bosses are unobstructed.
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Efecting worn kmg pin hush frum lower fug of
tha swivel pin with RGI8S

Fig. 11.

12 Refitting is the reverse of the removal sequence but
particular attention must be given to the following:

i. Ensure that the king pin is free from burrs,
lubricate the king pin, bushes and washers with
Shelf Spirax 140 E.P. Oil; fit the king pin so the
cotter pin flat alighs with the hole in the king pin
carrier, i.e., shorter distance upwards,

ii. Fit the smaliler sealing rings to the top of the king
pin carrier and the larger sealing ring to the
bottom, a smear of grease will facilitate this
operatian,

" iii. Position the P.T.F.E. washer, darker face down-
wards, above the bearing washer and fit both
between the bottom boss of the stub axle and the
-king pin carrier.

iv. Fit.the cotter pin from the rear, drive home and
secure with the nut and washer, seal both ends
with shellac.

v. Refit the welch washars, see under ‘‘Welch
Washers™ and seal with shellac.

vi. Refit the steering arms so they point forward and
inward,

vii. Check the front wheel alignment, see under
i “Front Wheel alignment (toe in}—To check and
adjust"’, -

Fig. 11. FPressing in the kirg pin bush so its inner end becomes flush
with the Inside foce of the fugs with RGIBS. Do not disturh the
P.T.F.E. surface of the bush

WELCH WASHERS

When refitting king pins to the stub axte it will be
necessary to fit new welch washers (sealing dises) In the
outer face of each stub axle boss.

The welch washers should be expanded into position by
striking the domed centre, taking cara not to coffapse it
inwards,

Stake the stub axte boss in four places to provide addi-
tional retention and seal with shellac. i

KING PIN BUSHES (See Figs. 11 and 12)

THE KING PIN BUSHES ARE PRE-FINISHED AND
HAVE A POLY TETRA FLUORO ETHYLENE (P.T.F.E.)
BEARING SURFACE WHICH REQUIRES NO LUBRI-
CATION IN SERVICE, BUT SHOULD BE LUBRICATED
WITH SHELL RETINAX “A" GREASE DURING
REHTTING OR REASSEMABLY.

IT IS [MPORTANT THAT THE BEARING SURFACE IS
NOT DISTURBED IN ANY WAY. WHEN REFITTING
THE KING PIN, IT IS ESSENTIAL TQ ENSURE THAT
Ff IS FREE FROM ALL BURRS.

When the king pin bushes are being fitted, press them ;
in so that the inner ends become flush with the inner |
faces of the two stub axle bosses, The use of the Churchill }
tool No. RG.385 is strongly recommended. :

When lubricators are fitted, ensure that the hole in each |
bush aligns with the lubricator tapping in each stub axle
boss and the breather hole in the front of each boss is |
unobstructed, ;
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WISHBONES

The wishbones are fabricated from metal pressings welded
together to form a hallow sectioned conistruction, The
king pin carrier of the steering knuckle, included in the
hub and king pin assembly, is fitted in the hoflow outer
end.

The pivot paints at the inner ends of the wishbones are
spaced widely apart to give maximum rigidity and to
reduce the transmission of road surface noise metal and
rubber bonded bushes are pressed into each pivor. The
centres of the four pivot polits are parallel to the cantre
line of the car, thus a swing axle is formed.

The wishbones are attached to twe support brackets
mounted across the ceptre of the car, while the outer
ends are atitached to the lower extremities of the front
spring and shock absorber assemblies mounted in the
front wheel arches, thus each complete independent front
suspension unit is formed,

To remove and refit

1. Remove the hub and king pin assembly but de nat
disconnect the rigid and flexible brake hydrauiic
pipes. See under ‘'Hub and King Pin Assembly—To
remove and refit”’. Stand the brake and hub assembly
nearby without straining the flexible hose.

Identify the lower end of the inner steering column
to the spiined pinion of the steering unit to facilitate
refitting. Remove the pinch bolt and detach column
by lifting up the steering wheel approximately 2in.
{50 mm).

PJ.

3. Slacken off the two nuts securing the pivot ends of
the wishbores to the front and rear support brackets.

4. Datach the front and rear support brackets from the -

fioor assembly by withdrawing four boits and washers
from the front bracket, four boits and washers from
the fioor inside the car after the floor covering has
been rolled back and lower the brackets down by
withdrawing four bolts and washers from the front
edge of the rear bracket beneath the car.

5. Detach the wishbone from the front and rear support
brackets by remeoving two nuts and bolts. See under
“Inner Wishbone Attachment’”.

6. Refitting is the reverse of the removal sequence, but
particuiar attention must be given to the followlng:

Fig. 13.

Under view showing inner ends of wishbenes, pivel
boits and support brackets a

i. The nuts of the wishbone pivot bolis are renewed.
See under “‘nner Wishbone Attachment'’, and
these together with the lower shock absorber
bait are not fully tightened until the weight of
the car is on the read-wheels.

il. The front wheel alignment (Toe-in) Is checked.
See under “‘Front Wheel Alignment (Toe-in}— -
To check and adjust’’,

\NNER WISHBONE ATTACHMENT (See Fig. 13)

The nuts fitted to the pivot bolts at the inner ends of the
wishbones ave a spectal Jocking type with nylon Inserts
in their bodias.

“These nuts can be re-used providing the threads and

nylon inserts are in good condition and the inserts have
not lost their locking properties.

The efficiency of the lock can be checked by running the
nuts on the bolts by hand and if in good condition,
resistance to their travel along the thread will be ex-
perlenced. When little or no resistance is evident, they
should be renewed.

These nuts are only fully tightened when the weight of
the car is on the road-wheels.
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Fig. 14.  Pressing out the metal and rubbor bended bush from the .

wishbane into thes;?;cﬂ";}igg%'g;"&i t;!;glsmul‘fer diameter Fig. 15. Pressing the metal and rubber banded bush into the

wishbone vsing the smolfer diameter shigot of the RG385 tool

WISHBONE BUSHES " (See Figs. 14 and 15) infrequent intervals and the use of the special tool
RG386 is strongly recommended.

To renew These bushes are pressed into the wishbone with constant
pressure so the travel of the bush is continuous until the
bush is central within its housing. If the travel of the bush

The metal and rubber bonded wishbone bushes are ceases, difficulty will be experienced in restarting it due

pressed into the two pivots in each wishbone pressing  to the recovery of the surrounding rubber. Fitting will be

so the centre metal bush is central within the wishbane facilitated if the rubber is lubricated with water or soft
pressing. They will only require renewing at very soap,

Fig. 16. Exploded view of frant suspension

1. FRONT SPRING 28 IPEEDOMETER DRIVING PEG

2. SHOCK ABSORRER 29. HUB DUST CAR

3, LOWER S$PRIMNG SEAT 30, LEFT HAND WISHBONE

4 SPLUT COLLETS 3. SHOCK ABSORBER BGLT

5. RIGHT HAND WISHEQME 32. STUB AXLE CARRIER BOLT

6. REAR SECTION OF FRONT BRACKET 33, COTTER Pitd

7. FRONY BRACKET BOLT M. SMALL SEALING RING

8 UPPER WELCH WASHER 15, STUB AXLE CARRIER

9. KING B[N 36 LARGE SEALING RING

10, P.T.F.E BUSH BEARING 37, BEARING WASHER

1. SPEEDOMETER CABLE RETAINING SCREW 33 PTEE WASHER

12. SPEEDOMETER CABLE RETAINING FORK 3. STUB AXLE CARRIER BOLT
1 e " e e sou

1; :;‘Usfif):z; DISTANCE PIECE 4L SPECIAL LOCKING NUT

16, PTEE BUSH BEARING 43. SPLIT]COLLET LOCATIMG GROOVE

44, FROMNT SECTION BRACKET BQLT

45, FRONT SECTIOM QF REAR BRACKET
46. REAR BRACKET BOLT

47. SPEEDOMETER CABLE APERTURE

4B. REAR BRACKET BOLT (INSIDE CAR)
4%. REAR BRACKET

17, LOWER WELCH WASHER
1B. GREASE SEAL

2. INMER ROLLER BEARIMG
0. WHEEL STUD

1. HUB SHELL

1. OUTER ROLLER BEARING 50. UPPER SPRING SEAT

3, "D WASHER 51, SHOCK ABSCRBER BUSH AMD CUP WASHER
24, ADIUSTING MUT 32 SHOCK ABSORBER UPPER BRACKET

A5, TABWASHER ) . 53. SHOCK ABSORBER BUSH AND CUP WASHERS
26, LOCKNUT ' . 54. SHOCK ABSOREER MUT

7. SPEEDQMETER CAM ’ 55. SHOCK ABSORBER LOCK NUT
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REAR HUBS and DRIVE SHAFTS
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REAR HUBS and DRIVE SHAFTS

DESCRIPTION (See Fig. 1)

The drive is transmitted from the transaxle unit to
the hubs by open drive shafts.

Each shaft is secured to the Hypoid flanges by a flexible
rubber coupling and to the hub shaft by a needie rolier
type universal joint.

The hub shaft rotates in the hub housing an two ball
races,

The outer race is located against a shoulder in the housing
and retained by the brake backing plate.

The inner race is located by a distance tube between the
two bearings and a flange on the hub shaft.

An oil seal is positioned (nboard of the Inner race,

The hub is splined to the hub shaft and secured by a nut
and washer.

REPLACEMENT DRIVE SHAFTS

Mark I Cars prior to Chassis No. B.411006340 ;
When a drive shaft or hub shaft is to be replaced both :
hub shaft and drive shaft must be renewed togather as
the new parts will be of different lengths to those of |
the ariginai equipment. :
Mark [ Cars and Mark Il Home Cars :
Drive shafts are Z in. (22 mm) dlameter and after Chassls
No. B.411000340 replacement does not involve the hub |
shaft: Cne tnch shafts (see below) may be used in |
replacement on these cars. If these cars are tuned for |
sports purposes then 1 in, {25-4 mm) drive shafts must be
fitted on both sides.
Mark 1} Export Cars and ¥Yan
Drive shafts are 1 in. {254 mm) diameter and these !
vehicles must always be fitted with 1 in. replacement :
shafts, :

Fig. 1.

General view of drive shaft assembly
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DRIVE SHAFT FLEXIBLE COUPLING

To remove

A CLAMP HTTED TO THE COUPLING before com-
mencing removal greatly assists the operation.

Details of the construction will be found in Section E for
removing the transaxfe unit. '
After fitting the clamp, slacken off the six bolts through
the coupling, and remove the nuts and washers.

Mark the Rotoflex coupling and flanges before removing.
It Is important that the coupling is refitted in exactly the
same position as before, or premature fallure of the
coupling may occur. .
Remove the three bolts retaining the coupling to the
drive shaft lange.

Retain the clamp until the coupling is refitted.

Rotate the road wheel to enable the drive shaft flange to
be detached from the coupling.

Now pull the coupling off the transaxle flange.

To refit

Fit the three bolts to the coupling in alternate holes,
WITH THE HEAD OF THE BOLT TO THE SHORT BOSS
of the coupling. (See Fig. 3.)

Now fit the coupling to the transaxie flange, using the
ather thres bolts, with the heads of the first three bolts
towards the transaxle casing. (See Fig. 1)

These bolts are then fitted to the drive shafe flanges, and
i all bolts tightened to a torque as glven in the General
i Data Section.

Fig. 3.

View of Rotoflex coupling

When the fitting is completed remove the camps from
the couplings.

REAR HUB
To dismantle

Jack up the rear of the car and support on stands.
Fit a clamp to the drive shaft coupling and tighten up.

Discannect the drive shaft at the rubber coupling by
removing the three bolts securing the coupling to the
drive shaft flange.

Remove the road wheel,

Disconnect the handbrake cable and hydravlic brake pipe
from the brake backing plate. Protect the connections
against the ingress of foreign matter,

Remove the set screw securing the brake drum and
remove the drum.

Untab and remove the hub nut and washer using Tool
MNo. RGA8BC/3 to hold the hub, (See Fig. 4.)

Fig. 4.

Rear hub locking plote in position

Puli off the hub.

Remove the boits securing the‘:‘backing plate to the hub
housing, and remove the backing plate.

Using a saft headed mallet, drive the shaft out of the hub
housing, supporting the shaft at the inner end.
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The inner bearing and ail seal should be detached with the - Fit the outer race and collet of Toal No. RG.379 to the
shaft. " bolt, aligning the outer bearing with the aperture in the
housing.

Using a soft drift, drive the outer bearing out of the hub
housing, :

Remove the inner bearing from the shaft.

Remove the cil seal from the shaft. (See Fig. 5.)

Fig. 6. Rear hub showing assembly of Tool No. RG.37%

Fit the nut to the bolt and cighten, pulling the bearing
into position as shown in Fig. 7.

Fig. 5. Exploded view of rear hub and drive shafz assembly Remove the bolt and collets,

REAR HUB
To reassemble (5ee Fig. 8)

Place the ail seal on the stepped collet of Tool Na. RG.379,
The oll seal must butt against the flange and the lip of the
seal must face towards the hub,

Place the inner bearing on the stepped collet of the Toal
No. RG.379 abutting the flange.

Fit the bolt throuéh.iﬁe stepped collet and place on it
the distance sleeve from the hub.

Pass the bolt of Tool No. RG.379 through the hub hausing
from the Inner end, aligning the inner bearlng with the

housing aperture. . Fig. 7. Using toof RG.379 to assemble rear hirb
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Pack the hub with Sheil Retinax A"’ grease to a caparity
not exceeding 30 c.c. (See Fig. 8.}

As a guide, the front hub dust cap (f removed and filfed
with grease is approximately correct.

Fit the brake backing plate.

Pass the drive shaft through the bearings from the inner
end.

Fig. 8. Pack rear hubs with grease

Fit the tubular callar fram Tool Ne. RG.379 over the outer
end of the shaft and fit the washer and nut. (See Fig, 9.)

" Tighten the nut, pulling the shaft through the bearings. |

Remove the nut and tubular collar, and fit the hub,
washer and nut,

: Tighten the nut to the torque [oading given in General
: Data and secure with the lock washers; using Tool
i No. R188C/3. (See Fig. 4.)

Fit the brake drum and securing screw, couple up the
handbrake linkage and hydraulic pipe.

Reconnect the drive shaft coupling to the drive shaft
flange and remove the clamp.

Adjust the brake shoes and bleed the brakes.

Fig. 9. Fitting drive shaft to rear hub

UNIVERSAL JOINTS
To dismantle (See Fig. 10)

The needle bearing type universal joints are so designed
that correct assembly is a very simple matter, no hand
fitting or special tools being required.

Individual parts of the needle rolier bearing assemblies
should not be renewed singly. if replacements are found
to be nacessary, the complete set of bearing parts com-
prising:— journal complete with gaskets and retainers,
needle bearing assemblies and shap rings, should be
fitted.

~ The jeurnal and needle bearing assemblies are the only

parts subject to wear after prolonged service, and when
it becames necessary to replace these for any reason the
work should be carried out as follows:—

Remove snap rings by pinching together with a pair of
pliers. If a ring does not snap out of the groove, remove
enamel from the yoke holes and tap the end of the bearing
assernbly lightly, which will relieve pressure agalnst the
ring.

Holding the joint in one hand, tap gently with a‘piece of
copper o copper hammer on the radius of the ear of the
yake,
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Fig. 10, Exploded view of Universal joint

The needle bearing assembly will gradually emerge and
can finally be removed with the fingers. Be sure to hold
the assembly in a vertical position and when free remove
roller bearing housing from the bottam side so as to avoid
dropping the needle rollers.

Repeat this operation for the.opposite bearing.

Support the two exposed journal pegs on lead blocks
(to protect ground surface) and tap the ears of the flange
voke 1o remove the race.

Reverse assembly and repeat the operation.
Wash all parts in petrol or paraffin.

If parts are not worn, repack with Retinax “A’," Make
sure that the joints of all channels are filled with lubricane.
With the rollers In pasition fill the race about one-third
full. Should any difficulty be encountered when
assemblingthe needie roiler, smear the wall of the housing
with vaseline. Install the pew gasket retainers on the
journal assembly. The journal shoulders should be coated

with shellac or other suitable jointing prior to fitting
retalners so as to ensure a goed ofl seal,

UNIVERSAL JOINTS
To reassemble (See Fig. 10)
Insert journal in flange yoke holes.

Using a soft, round drift, with flat face, about 24" (-79 mm.)
smaller in diameter than the hole in the yoke tap the
bearing assembly into position, :

Repeat this operation for the other three assemblies,

Fit new snap rings and be sure that these are flemly located
in the grooves, '

When assembled, if a joint appears to bind, tap the lugs
lightly with a wooden mallet, which will relieve pressure
of the bearing assembly on the end of the Journal.

It is essential that no play exists between the roller races
and the bores of the yokes. If the yoke cross-holes have
worn aval, the yoke must be replaced.

In the case of the inner yokes renewal can only be-effacted .
by fitting a new drive shaft, since this yoke Is part of the
drive shaft, s
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'REAR SUSPENSION

DESCRIPTION ({See Fig. 1} _ ¥

Independent rear suspension is employed. Each side unit
cansisting basically of a pressed steel trailing arm assembly
with a hub housing at the rear end and two bushed pivot
eyes at the forward ends.

A sub frame with four pivot brackets is bolted to the rear
underbody, and each trailing arm assembly is pivoted to
this by two balts fitted through the pivot brackets and
the pivot eyes.

A coil spring is positioned verticzlty between each trail-
ing arm, and the rear under-body, and a telescopic type
shack absarber is secured at one end to the trailing arm,
and the other end to the under-body. '

Burnp and rebound stops are incorporated in the shock
absarbers,

Fig. 1.

General view of rear suspension (left side]
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REAR SUSPENSION COIL SPRING

To remove

Jack up and put the car on stands.

Place a small hydraulic jack under the suspension, just

behind the brake backing plate, in order to take the

tension off the coil spring.

FIT THE CLAMP ROUND THE TRANSMISSION
COUPLING and tighten. {See Section E for details of
clamp.}

Mark the Rotoflex coupling and flanges before removing.
It is important that the coupling is refitted in exactly the
same position as before, or premature faflure of the

coupling may occut,

Remove the three bolts holding the drive shaft flange to
the coupling and release the drive shaft.

Remove the road wheel.
Disconnect the handbrake cable from the backing plate.

| Remove the bolt retalning the shock absorber to the

i suspension arm.

| Lower the jack until the suspension is fully extended and
remove the jack,

The suspension will now hang on the two front pivot’
brackets, and the coil spring assembly can be removed.:

Certain models are fitted with a rubber packin'ﬁ ‘piece

between the spring and the suspension arm.

Certain models are fitted with a longer spring.

Fig. 2. Coil spring removed from body

The method of checking which spring ts fitted, Is by -
removing the spring from the car, accerding. to the
instructions given in this Section, and measuring the free

length of the spring. (See General Data)

Should the car be fitted with short springs without
packing, a long spring may be used 25 2 replacement,
PROVIDING a packing piece Is fitted between the spring

and the suspension arm on the other side.

If the car already has packing pieces fitted, then fit the
longer spring on the one side, retaining the packing piece
an the other side only.

When'ﬁtting a packing piece, ensure that it is fully seated
in the suspension arm, and that thespring Is located-

correctly in the packing piece.
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To refit : - Discannect the flaxible brake pipe from the bracket on

Fit the rubber cap to the coil spring, the cross member, and protect the pipes from dirt,

Cap, bump stop and locator platas on the van only.

The spring Is reversible, but the cap must always go to
the top.
: : With the spring removed, support the suspension arm,
Insert the coil spring into the housing in the suspension  and remove the twa balts in the front pivots,
arm,

Press the top of the spring into the housing in the body
of the car.

Place the small hydraulic jack beneath the suspension,

and Jack up. The complete assembly (See Fig. 3.) can now be lifted

away.
Make sure that the top rubber eap is properly seated in

the housing without distortion, and that the spring is

bedded fully home at both ends.

The procedure for checking camber angies on the rear

With the suspension Jacked up to the narmal load suspension will be found under Section F of this Manual.

position, lacate the shock absorber Into the mounting in
! the suspension arm arnd fit the bolt.

Refit the drive shaft flange to the coupling, tighten the
bolts to the torque loading given in General Data, and
remove the clamp.

Remove the small jack from bereath the suspension.
Reconnect the handbrake cable,

Refit the road wheel and remove rhe stands.

REAR SUSPENSION

To remove

Refer first to the section for “Remaving Rear Suspension
Coil Spring™.

Remove the guide brackets holding - the handbrake
cable to the suspension arm, Fig. 3. Complets assembly removed (right side)
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Fig. 4. Pressing out pivot bush

To refit
This is a reversal of the procedure for removal,

For all torque loading figures refer to Genaral Data
Section.

It must be remembered that when the suspension is
refitted, the brakes MUST be bied.

PIVOT BUSHES

To remove

To remove the suspension assembly, see previous
paragraph,

Using Too! No. RG386 (See Fig. 4), place the assembly on
a press and press out the pivot bushes.

PIVOT BUSHES

To vefit

Place the assembly on a press (See Fig. 3),

Ensure the new bush is In line with the boss on the
assembly and press into position,

NOTE. The new bush must be fubricated before being

pressed into place, and a lubricant such as ‘‘Teepol”
should be utilised.

Fig. 5. Pressing in new pivot bush
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STEERING GEAR

DESCRIPTION {See Figs. 1 and 2)

Steering is effected by a separate column assembly, a rack
and pinion steering unit with two track rods of equal
length making the connection between the steering unit
and the steering arms included In the two stub axle

{ assemblies.

The steering column is mounted on the floor of the car
and supported by a bracket beneath the instrument facia,
The inner column is attached to the splined end of the

. steering pinion at the Jower end and supported at the

: opposite end by a bush in the top end of the outer column.

Mounted on the staering column is the direction Indicator
paw] unit which s actuated by a “striker™ within the
column and cancels any direction signal that might have
been given as the steering wheel returns to the straight
ahead position.

The rack and pinion steering unit is mounted on the rear
support bracket of the front suspension bensath the
front of the car. The two track rods operating tha
steering are attached directly to the steering rack at

i inner ends and the steering arms included in the stub axle
i assamnblies at the auter ends.

" The length of the right-hand track rod is adjustabla for

the purpese of setting front wheel alignment (toe-In).
ROUTINE MAINTENANCE

| Maintenance checks will be required at regular Intervals

i as glven in the “Owner’s Service Book™ or “'Owner's
: Handbook™ and will include the following:

i. Checking the alignment of the track rod ball Jelnt
sockets and tapered ball pins.

ii. Checking the security of the steering columns,
steering unit, track rod ball jolnts and steering
arms,

iii. Checking the steering unit for oil leakage.

' STEERING WHEEL

The steering wheel is of the horizontal two spoke dished
type and mounted on the upper end of the inner columa
by a taper, parallel splines and secured by a nut. There

“are 364 parallel splines, thus a 10° varlation in steering

wheel position is available. -

An oblong shaped motif is mounted in the top of the
stéering wheel centre and its own centre blends with the
two horizontally positioned spokes.

To remove and refit

: 1. Prise the motif from the centre of the steering wheel
and collect the two spring clips from the motifor, on-

ceTLain cars, the two holes in the steering wheel hub.
"

Fig. 1. Underncath view of right- hand side of steering loyout
A ADJUSTABLE TRACK ROD CRNREVLLE - TeThy
T TRACK ROD BOLT D LOWER BRIDGE PIECE
E REINFORCING PLATE £ OBALL SOINT

2. Remove the steering wheel nut from the inner column,

3. Identify the position of the steering wheel to the Inner
column to facilitate re-fitting: remove the steering
whee! from the inner column. Hammer blows are for-
bidden as tha inner column pinch bolt and steerlng
unit pinion can sustaln damage.

§

4, Re-fitting 1s the reverse of the removal sequence, but
particular attention must be glven to the following:

i. The steering wheel is fitted according to the
identification marks ob the steering wheel and
inner column.

When a replacement steering whee! or the orlginal
stecring wheel is being fizted fo 2 new Inner
column, position the front wheels in the straight
ahead attitude by setting them parallel to the rear- -
wheels. Offer up the steering wheel so the two .
spokes are horizontal (sighted to the instrument -
binnacle) and lower, for right-hand drive cars, onto’
the nearest spline in an anti-clockwise direction
but, for lefr-hand drive cars, in a clockwise.
direction. ' '

fil. Fit the two spire clips to the short underside edges -
of the motif or, on later cars, in the oblong shaped
hales in the steering wheel centre and press the

motif home.
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Fig, 2, Right hond front view of right hond drive steerfng {ayout

A INNER COLUMN & PINCH BOQLT
< DAMPER PAD ADIUSTING SCREW D UPPER BRIDGE PIECE
& ADIUSTABLE TRACK ROD F  BALL IOWNT

STEERING UNIT

The rack and pinion steering unit is mounted on the rear
support bracket of the front suspension beneath the car.

The steering unit consists of a steering rack housed in a
die cast aluminium body. The steering rack has skaw
cut teeth and mates with a pinion gear fitted at ane side
af the body, according te the drive of the car. A groove
machined in the steering rack directly opposite the skew
teeth accommodates the tongue of the plastic damper
which eliminates any backlash that may develop batween
the rack and pinion. A bush bearing, pressed into the
body at the opposite end to the pinion, supports the
plain end of the steering rack. Pinion endfloat is con-
trolled by the disposition of shims between the mounting
flange of the upper pinion bearing and the body.

A convolute cover in the centre of the body and two
conleal covers, one at each end, make the steering unit
oil and weather tight.

The track rod being .removed with special tool RG.284, after
the ball pin nut has been removed

Fig. 3

Movement of the steering wheel causes the pinion to
rotate and move the steering rack along Inside the body,
The movement of the rack is transferred to the front
wheels by the two track rods attached directly to the
steering rack and the steering arms included in the stub
axle assemblies. !

Movement of the steering rack is limited by two metal |
bushes incorporated in the convolute cover contacting !
the ends of the slot cast in the steering unit body. These !
two bushes accommaodate the bolts which secure the
inner ends of the track rods to the steering rack.

To remove and refit (See Figs. 1,2and 3)
1. Apply the handbrake and jack up the front of the car.
2. Detach the pawl unit from the steering’ column by

withdrawing two screws and washers and a clip, stow
away on the parcel tray. i

3. Slacken off the £w6 nuts on the binnacle bracket “U
bolt, roll thefloor covering aside and withdraw the i
two bolts and washers from the outer column flange :
followed by the pinch bolt and washer from the §
bottom end of the Inner ¢olumn beneath the car
floor,

4. Detach the inner column from the steering unig
by lifting and sliding the outer column thréugh the

binnacle U™ bolt approximately 2 in. (59 min
IT 15 INADVISABLE TO UFT THE INNER COLUMN

AR AR i
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ALONE as subsequent cancelling of the direction
signals ¢zn be impaired.

When difficulty is experienced, examine the bottom
end of the inner column and steering unit pinion for
corrosion and free the steering unit from the suspen-
sion member by slackening off the four nues on the
steering unit “‘U”" bolts,

. Detach the two ball joints from the steering arms by

removing the nuts from the tapered ball pins and
using a suitable extractor, Churchill tool No. RG. 284,

. Detach the steering unit from the suspension member

by removing four nuts, washers, two reinforcement
plates, lower bridge pieces from the **U™ balts and
collecting the upper bridge pieces after the steering
unit has been removed,

When it s necessary to renew the '“U™ bolts, tha
suspension member and the front suspension brackets
must be detached from the floor assembly.

. Manoeuvre the steering unit complete with the two

track rods from beneath the car through the wish-
bones.

Re-fitting is the reverse of the removal sequence but
particular attention must be given to the followling:

i. The curved bridge pieces are fitted above and below
the steering unlt accommodating its cylindrical
shape and offered up to the U’ bolts so the four
threaded shanks iocate the grooves in the steering
unit and then followed by the reinforcement
plates, raised edges first and the four nuts "‘nipped”
up finger tight,

li. To ensure the correct fitting and alignment of the
inner column and steering unit pinicn, see under
“Inner column attachment’'.

lii. The convelute and canical covers must be renewed
when they show any signs of damage or deteriora-
tion, see under ‘'Convolute and Conical Covers—
To remove and refit"’.

Ensure that the steering unit contains its full com-
pliment of oil.

v. When refitting the pawl unit ensure that the cable
is uppermost and the pawl, which protrudes
through its fitting face, is situated centrally in the
most vertical aperture of the outer column,

The front wheel alignment ls checked and set.
Sce under “Front Wheel Alignment—To check
and adjust”, in the “‘Front Suspension, Section F".

vi.

CONVOLUTE AND CONICAL COVERS

The convolute cover, fitted to the centre section of the
steering unit, is corrugated to permit the lateral travel
of the two track rods. The attachment bolts of the two
track rods pass through metal inserts incorporated in
the convolute cover and these also act as travel stops,

The two conical covers, fitted one to each end of the
steering unit, are of such a depth that they accommuodate
the lateral travel of the steering rack as it protrudes
from the steering unit bady when the steering approaches
the full lock position.

The convolute and conical covers are secured to the
steering unit body by metal dips and make the unit
oil and weather tight.

When either or both the tonvolute and conlcal covers
nead renewing it is necessary to remove the steering
unit complete with track rods from the car so the steering
unit can be refilied with oil.

To remove and refit ‘

1. Remove the steering unit complete with track rods
from the car, see under “STEERING UNIT—To re-
move and refit”; clean off all road dirt,

2. Remove the conical cover{s) from the steering unit by
releasing the metal clips and trapping any escaping
cil in a drip tray. '

3. Remove the two track rads from the steering unit by
releasing the leck plate, withdrawing two bolts, strut
plate and prising the extended metal bushes of the
track rods from the convolute cover. :

4. Slide the convalute cover off the steering unit from
the opposite end to the pinion by releasing the metal
clips and trapping any escaping off in a drip tray.

Refitting is the reverse of the removal sequence but
. particular attention must be given to the fellowing:

i. The conleal cover at the pinion end is left until the -
steering unit has been filled with lubricant,

fi. The metal clips securing the convolute and . .
conical covers are tightened to give an oil and
weather tight jolot. _ i

lli: The steering unit is filled with lubricant, see under - -
"To refill—OIl"".

Tu refill—Qil

. As some replacement steering units are supplied dry and. -
after one has been reassembied it must be filled with " .-

} pint (-3 litre) of the recommended grade of oll, see
under *‘Recommended Lubricants—3Section P, '
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! When a leak is observed, the steering unit must be
! removed from the car, the cause of the leak rectified,
! refilled and then refitted. :

1. Remove the steering unit completa with track rods
from the car, see under “*STEERING UNIT—To remove
and refit™.

2. Examine the convelute and conical covers for leaks;
clean off all road dirt and tighten the metal clips of
the convolute and conical covers opposite the
pinlon end or renew the covers as necessary, see
under “CONVOLUTE AND CONICAL COYERS-
To remave and refit’’.

- 3, Remove the conical cover from the plalon end of the
steering unit by slackening the metal clips; drain off
the cll content.

4. Position the steering unit and track rods vertically,
pinion end upwards; refill the unit with the correct
quantity of the recommended lubricant, see under
“RECOMMENDED LUBRICANTS, Section P

5. Fit the conical cover to the steering unit and tighten
the metal clips to give an oil and weather tight seal.

6. Refit the steering unit complete with track rods fo
the car, zee under “STEERING UMNIT—To remave
and refit”".

TRACK RODS

The left and right hand track rods are of fixed and adjust-
able lengths respectively, the latter being used to set
front wheel alignment (toe-In), The ball joints and
metal/rubber bonded bushes at the cuter and inner ends
i are a press fit In thelr respective ends; only the rubber
i bushes in the inner ands can be renewed,

To remove and refit

1. Remove the steering unlc complete with track rods
from the car, see under “STEERING UMNIT—To re-
move and refit’’.

1, Remove the two track rods from the steering unit by
releasing the jock plate, withdrawing two boits, strit
plate and prising the extended metal bushes of the
track rods from the convolute cover.

3. Drain off the oil content.

4. Refitting is the reverse of the removal sequence but
particular attention must be given to the following:

I. Theadjustable track red is fitted to the right hand
side of the steering unit.

if. The steering unit is refilled with the correc
quantity of iubricant, see under “CONYOLUTE
AND CONICAL COVYERS—To refill—0il"",

ifi. Ensure the two track rods are aligned parailel te
the centre line of the steering unit before fully
tightening the track rod belts.

RECONDITIONED STEERING UNITS

in the event of a steering unit becoming unserviceable, it
is strongly recommended that it is renewed by fitting a
reconditioned unit exchanged under the service repiace-
ment scheme. Should circumstances make this im-
practicable, the foilowing dismantling sequence is given,

The rubber convolute and conical covers are available
as replacement parts, thus when they are observed to
be damaged or have otherwise deteriorated, they can be
renewed after removing the steering unit but without
dismantling it, see under “'Convolute and Conical Covers :
—To remove and refit”, ;

To dismantle and re-assemble {See Fig. 3}

1. Remove the two track rods from the steering unit by |
releasing the lock plate, withdrawing two bolts, strut :
plate and prising the extended bushes of the trackg
rods frem the convolute cover. H

1. Remove the two ronical covers from the body, foliowed

by the convolute cover after releasing four metal clips
and trapping any escaping ofl in a drip tray, i

3. Withdraw the damper screw and locknut from one ;
side of the body followed, on certain steering units, by
a sealing ring and prise out the closure cap from the ;
opposite side of the body. :

4. Remove the upper bearing, shim pack and paper joints |
from the pinion by withdrawing two bolts and washers |
or, oh certain steering units, twoe nuts and washars,
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- Apply pressure to the steering rack against the damper
spring and withdraw the pinion and thrust washer
from the body; it Is important that the thrust washer
is removed at this juncture for it will fouf and possibly
damage the damper pad while the latter is being
removed.

. Still applying pressure to the steering rack against the
damper spring, move the rack into the body until its
end is clear of the damper pad; withdraw the damper
pad, washer and damper spring through the closure
cap aperture. .

. Withdraw the steering rack from the pinjon end of the

body, thus the steering rack teeth will not score the
bush in the oppasite end of the body.

. Reassembly is the reverse of the dismantling sequence
but particular attention must be given to the following.

i. When either of the studs are loose or have been
renewed, they must be tightened to a torque of
3-5 Ibs. fr. ( 50 kg. em.).

ii. All parts are assembled with a liberal coating of
the recommended cil, see under ‘‘Recommendad
Lubricants, Section P".

iii. Any paper joints, included in the original shim
pack, must be discarded and replaced with metal
shims, Before the shim pack is fitted, each shim
must be coated with jointing compound; similarly
the rim of the closure cap is also coated with
jointing ecompound.

tv. The thrust washer, flat face downwards, pinion
and upper bearings are fitted to the empty bedy
without the shim pack. The oil film is broken and
the pinion seated by gently tapping the splined end
with a mallet. Measure the gap between the upper
bearing flange and the body, select a shim pack
‘001 to 004 in. (-:02 to -10 mm.) THICKER than
the measured gap with a preference for the lower
limit, The upper bearing pinlan and thrust washer
are now removed from the bady.

The steering rack is fed into the body, plain end
first, so the groove aligns with the damper screw
tapping; the damper spring, washer and pad are

¥

vi.

vil.

wviii.

®i

xii.

fitted and compressed so the steering rack can be
moved outwards from the pinion end when its !
groove will accommodate the tongue of the damper !
pad. i

Partially position the thrust washer, flat face down- |
wards, on its seat and Insert the pinion; while
applying pressure to the steering rack against the |
damper spring, the thrust washer will move fully :
onto its seat as the pinion goes home. Fit the shim
pack and upper bearing, tighten the nuts to a:
torque of 3 Ibs. ft. (42 kg. cm.}. :

The bolc heads of the metal bands securing the :
convolute and conical covers are positioned vertl-
cally downward and behind the bady when the
steering unit is in the firted position, the centre |
line of the pinion is inclinded rearward approxi-
mately 40°; the conical cover at the pinion end is
left slack until the track rods have been fitted and §
the steering unit filled with oil, :

Fit the damper serew, seaf, washer and focknut and
set the damper pad endfloat by traversing the rack !
to its tightest spot, tightening the damper screw
until it contacts the washer and slacken off the !
damper screw and jocknut 4 2 flat to obtain -003 in, |
{08 mm.} damper pad endficat. Hold the damper ;
screw steady while tightening the locknut to 3
torque of 3.5 ibs. ft. (50 kg. em.}. The closure cap :
is pressed in, recessed side first, until it becomes §
flush with the body, "

. Check that the starting torque to rotate the |

pinion to the full lock position In both directions
does not exceed 14 Ibs. in. {15 kg. cm.). :

. The adjustable track rod Is fitted to the right hand }

side of the steering unit, both track rods are set i
parzllel to the centre line of the steering unit and
the baelts tightened to the torque given in the :
“‘General Data Section’”. :

The steering unic is filled with oil thraugh the !
pinion end and the conical cover refitted, see under !
“To refill—oii ™", :

The steering unit Is stored flat with the pinion
pointing upwards, thus minimising ail leakage.
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STEERING COLUMN

The steering column is separate from the rack and pinion
steering unit. The lower end of the inner column Is
supported on the pinien of the steering unit by splines
and a pinch bolt while the upper end is supparted by a
i bush at the top end of the steering celumn. The steering
wheel is mounted on the inner column by a taper, paraflel
i splines and a nut,

The cuter column is mounted onr the floor inside the car
by a flange and supported by a bracket protruding from
below the instrument binnacle.

Mounted an tha steering column abave the instrument
binnacle bracket is the direction Indicator pawl unit. The
pawl unit is actuated either by the spring driver clip
mounted directly on the Inner column or the same clip
within a driver bush; the latter being situated between
the inner and outer columns and will cancel any direction
slgnals as the steering wheel recurns to the straight ahead
pasition. The presence of the striker bush can be ascer-
tained by a metal dowel In the outer coluran on the
opposite stde to the paw! unit. '

To remove and refit (See Fig. 5)

_withdrawing two screws, washers and a clip; stow
away on the parcel tray,

: 2, Remove the steering wheel, see under “‘Steering
i wheel—Toc remove and refit’’; fit 2 werm drive hose
clip on the inner column to abut to the outer column,

i 3. Lift the outer and Jnper columns simultaneously from
the car fioor after detathing the outer column frem

the binnacle bracket and floor by removing two nues,

washers, "'U"" bolt and bridge piece, and two bolts
and washers respectively. Remove the inner column
from the steering unit pinion by withdrawing the
pinch bolt, when difficulty is experienced, examine
the bottom end of the inner column and steering unit
pinion for correslon and free the steering unit in the

i 1. Detach the pawl unit from the steering column by

A
c

Fig. 5.
PAWL UNIT B Ut BOLT
OUTER COLUMM FLANGE D  REAR SUPPORT BRACKET BOLTS

View of steering ceflumn inside car

suspensfon member by slackening off the four nuts

. on the steering unit **U"" belts.

e

tn

Store the steering columns so the inner column will
not become displaced from within the outer as subse-

guent cancefling of the direction signals can be im- ;

palred.

Refitting is the reverse of the removal sequence but
particuiar attention must be given to the following:

i. To ensure the correct fitting and alignmerit of the
inner cofumn and steering unit pinion observe the
sequence given under ““{nner column attachment"’,

ii. Refit the pawl unit, see under ' Direction indicator
paw! unit—To remove and refit’”.

ili. Refit the steering wheel, see under "'Steering
whoel—To remove and refit”.

H
H

1
H
[

M e ———
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Fig. 6. Showing the attachment of the lnner column to the
steering wnit hinian

1. THROULGH BOLT 2. SHOULDER TO LOCK BOLT
HEAD

3. THINNER LUG 4. WASHER AND "WEDGLOK™
NUT

5. THICKER LJG 6. SPOT FACE FOR NUT

7. STEERING UNIT PINION

Inner column attachment

: Two methads of securing the inner column to the steering
! unit pinion, employing three types of details, have been
! used and are as follows:

1. A} in. UNF pinch bolt and washer having an unmarked
i head.

2. A 4 in. UNF pinch bolt and washer having a *'V"
. . marked on its head, this bolt permitted an Increased
tightening torque.

3. A & in. UNF through bolt, washer and ‘‘“Wedglok™
:  nut; these details permitted a greater tightening
torque. See Fig. 6.

. The shank of these bolts locate a groove formed in the
* splines of the steering unit pinion but on certain steering
: units this groove is not concentric, thus any resulting
: misalignment of the spring driver clip or bush and the
! outer column aperture must be eliminated before the
 direction Indicator pawl unit is refitced.

{"Tea ensure the correct column and steering unit pinion
't alignment proceed as follows:

: 1. Clean and examine the splines of the steering unit
i pinion and the inner column for damage and <orrosion.

When there is any doubt as to the good condition of |
these splines, the component must be renewed. H

. Protect the splines from corrosion by applying a

liberal coating of Shell Retinax ""A" Grease,

. When necessary, free off the steering unit in the !

suspension member by slackening off the four nuts on |
the “U" belts. !

. Lower the Inner and outer eolumns simultaneously

onto the steering unit pinfon and floor respectively,
these columns must net be permitted to separate as |
the cancelling of the direction signals can be impaired.
The inner column may need rotating a short distance |
to align the pinch bolt hole to the groove in the steer- |
ing unit pinion when the groove is not concentric, to |
fazilitate assembly the top of the steering unit pinien
is chamfered immediately above the groove. Fit the :
pinch bolt details to the inner column as follows: :

i. Types 1 and 2, the pinch bolt and washer is fed
through one lug of the inner column so it picks !
up the thread in the opposite lug. :

ii. Type 3, the through bolt is fad through the thinner
lug of the inner column when the boit head
becomes captive. A new “*Wedglok™ nut and :
washer must always be ficted, See Fig, 6. ;
Tighten the pinch belt details to the torque given
in the “*General Data Sectlan™. :

. Secure the outer column to the car floor with two |

bolts and washers and finally to the binnacle bracket |
with the “U’’ bolt, bridge plece, washers and nuts. |

. Fully tighten the four nuts on the steering unit *'U"

boits by diagonal selection to the torque given in the
““General Data Section”. :

. Turn the steering from lock to lock to ensure no foul

exists between the inner column attachment details
and the suspension member, should a foul exist it must £
be cleared by filing. :

. Any Inaccuracies in the position of the gap between

the two lugs of the spring driver clip or bush, as |
viewad through the top aperture in the outer cofumn,
is corrected by resetting the position of the spring
driver ciip or bush, see under ‘*Resetting the driver |
clip or bush™. :
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Fig. 7. Exploded view of steering cotumn
A SFIRE NUT R STEERING WHEEL
¢ INNER COLUMN [ SPRING DRIVER CLIP
E BRIDGE PIECE F  SPLINED COUFPLING
G MOUNTING FLANGE H BOLT AND WWASHER
1 OUTER COLUMN 1 “U" BOLT
K STEERING WHEEL NUT L MOTIF

To dismantle and re-assemble (See Fig, 7)

1. Withdraw the inner column through the flanged end
of the outer; no useful purpose is served by removing
the spring driver clip from the inner column,

2. When fitted, withdraw the driver bush through the
flanged end of the outer coiumn by removing the metal
dowel.

: 3. Eject the bush fram the top of the cuter column when
f it is seen te be well worn; see under '‘Steering
column bush bearing—To remeve and refit’".

4. Refitting is the reverse of the removal sequence but
particuiar attention must be glven to the following:

i. The driver bush is fed into the flanged end of the
outer column, Jugs end first, until the circum-
ferential groove aligns with the dowel drilling;
fit a new dowel.

ii. Ensure that the top edge of the spring driver dlip
is 7§ In. (20.0 em.) or 74 in. (18.5 cm.) when used !
with or without the driver bush respectively. ;

iiil. When the driver bush is fitted, position the inner
column vertically so the lugs zre to the left hand :
side. Position the two lugs of the driver bush, :
inside the inner column, one in each aperturs and
the metal dowe| in the six o'clock position. Feed
the outer column onto the inner, flanged end first, |
until 22 in. (7 cm.) of inner column protrudes :
through the top of the outer column and fit a
worm drive hose clip to tha inner column to}
maintain this protrusion. Easure that the driver
bush rotates with the inner column; when fatfure |
is abserved, the inner column must be withdrawn
and the spring driver clip repesitioned as it has ;
failed to locate the axjal graove inside the driver }
bush, See Fig 8. ;

DIRECTION
PAWL UNIT

INDICATOR SWITCH, AND

The direction indicator switch protrudes from the in- )

sttument facia and any direction signal that is given is
cancelled automatically by the paw! unit mounted on the
steering column, providing the steering wheel has moved
mere than 30° from the straight ahead position in the
direction of the given signal.

The paw! unit is situated between the instrument binnacle
bracket and the instrument binnacle. A pawl which
pretrudes through the fitting face of the paw! unit, adopts
a position between the two raised lugs of the spring
driver dip on the inner column or the two lugs of the
driver bush when the steering is in the straight ahead
positian.

When fitted, the driver bush is situated between the inner -
and outer columns and located by a metal dowel pressed in

the outer column. The internal diameter of the driver
bush has a [arge axial groove to accommodate the raised

lugs of the spring driver clip thus, the driver bush will

rotate.with the inner column.

When 2 direction signal is given and providing the steering
wheel is moved more than 30° towards the given signal,
one raised lug on the spring driver olip will trip past the
pawi of the pawl unit. If a driver bush is fitted, movement
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of the spring driver dip is transferred to the driver bush
when the corresponding lug on the upper face of the
driver bush will actuate the pawl in a similar manner.
As the steering wheel returns to the strafght ahead
position, the lug on the spring driver clip or bush will
engage the pawl of the pawl unit and cancel the direction
signal.

Two pawl units have been used and they are not inter-
changeable but can be identified by the size of the pawl
protruding through the fitting face. The paw! unit having
the large paw! is used with the spring driver clip and the
i unit having a smaller paw] is used with the driver bush
: which is the only one available for replacement purposes.
: When it is necessary to renew a pawl unit having a long
: pawl, the outer column must be modified and a driver
: bush fitted.

To remove and refit

1. Detach the pawl unit from the steering column by
removing two screws, washers and a clip; the length
of its cable will permit the paw! unit to be stowed In
tha parcel tray.

2, Refitting Is the reverse of the removal sequence but
particular attention must be given to the following:—

i. The front wheels are positioned in the straight
ahead attltude by setting them parallel to the rear
wheels and the position of the gap, between the
two lugs of the spring driver clip or bush, set mid-
way in the uppermost aperture with a rod fed
through elther aperture in the outer column.

ii. Ensure that the cable is uppermost and the pawl
which pretrudes through the fitting face of the
pawl unit is situated centrally [n the maost vertical
aparture of the outer column. On certain cars, a
“pip”" In the clip of the pawl unit will locate a
drilling in the outer column.

Resetting the spring driver clip or bush

When the spring driver cllp or bush are correctly aligned
i the gap between the two lugs is, when the front wheels
! are in the straight ahead position, central within the top
 aperture in the outer column whether left or right hand
: drive. Any misalignment can be corrected as follows:

1. Remove the pawl unit from the steering column by §

withdrawing two screws, washers and a clip, stow

away on the parcel tray.

2. Move the steering so the gap between the two lugs of
the spring driver clip or bush appears central within

the top aperture [n the outer column.

3. Observe the position of the front wheels and using a
rod or similar tool hold the spring driver clip or ;

bush stationary and move the steering to set the
front wheels in the straight ahead position,

4, Refit the pawl unit, see under “‘Direction indicator ;

pawl unit—To remove and refit’’.

To fit driver bush to existing cars (Fig. B)

1. Remove the steering-column from the car, see under i
“‘Steering cofumn—To remove and refit”, withdraw ;

the inner column from the flange end of the outer.

2. Drill a of in. (3.9 mm.) diameter hole In the outer
column 5-45 in. (13-8 cm.) from its top end and opposite

to but a little below the “land’’ between the two
paw) unit apertures. The size of the drilling is ;

[MPORTANT (-154 to -158 in.; 39 to 40 mm.) to i
obtain the necessary interference fit for the metal

dowel.

3. Relleve all burrs inside the outer column around the
drilling and the two apertures to prevent foullng the
driver bush.

4 Feed the driver bush into the flanged end of the inner
column, fugs end first, untll the circumferential groove
aligns with the drilling in the outer column and retain
by pressing the metal dowel Into the drilling.

wn

The spring driver clip on the inner column is moved

axave

downward until its top edge is 7% in. (20.0 em ) from i
the top end of the inner column. Reassembie the |

‘steering column, see under ‘‘Steering Column—To
dismantle and reassembia’’.

-y,

¢ Refit the steering column to the car, see under i
“Steering Column—To remove and refit”. The |
fnner column is now 90° removed from its original |
position and the steering wheel must be reficred !

accordingly.
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A — privEr BUSH

B — skRriNG DRIVER CLIP

C _mEeTAL DOWEL

5/32."(3'9MM) !
Dia. Hole C

Fig. 8, Showing location of dowel driffing and striker bush

7. The original paw] unit is discarded and one having 2
shorter pawl fitted, see under '‘Direciion indicator
Switch and Pawl Unit—To remove and refic”,

STEERING COLUMN BUSH

The bush which supports the top end of the inner column,

is positioned by spigats moulded in its outer circum-

ference locating drillings in the outer column.

Two types of bushes have been fitted and they are 2
fallows: '

i A metal and rubber bonded bush having a nylon
sieeve was ficted to early cars and can be recog-
nised by its fiush fitting with the top of the outer
columi.

il. A one piece bush fabricated from “Polyvon™ is
fitted to later cars and can be recognised by its
sunken fit with the top end of the outer column.

Lubrication
The steering coiumn bush is fubricated during initial
assembly and perledical Jubrication Is unnecessary. in

service, should ever the need for lubrication arise the

chamfer in the top face of the bush Is packed with
petrafeurn jeily. ‘

To remove and refit

1. Remove the steering column from the car, see under
“'Steering Column—To remove and refit’’ and with-
draw the inner column from the flange end.

1. Lay the top end of the outer column flat on the bench
so one bush spigot is uppermost. '

3, Using 2 blunt tool press first one spigot and then the
other, into and upward, out of the outer column.

4, Refitting is the reverse of the removal sequence but
particular attention must be given to the following:

i. The early metal and rubber bonded bush bearing
is fitted, metal insert end first, when its-end face
will become flush with the top end of the outer
cofumn; the later bush will finish below the top
end of thesouter column.

ii. Lubricate the bush, see under “Lubrication®’.

iii. Reassemble the steering column, sea under
“Steering Column—To dismantle and reassemble’’,

STEERING UNIT WITH BALL BEARING
PINION ‘

To dismantle and reassemblie

1. Remove the two track rods from the steering unit by
releasing the lock plate, withdrawing two bolts, strut
plate and prising the extended rubber bushes of the
track rods from the convolute cover.

3. Remove the two conical covers from the body, followed ;
by the convolute cover by releasing four metal clips
and trapping the escaping ofl in a drip tray.

3. Slacken off the damper screw and locknut a full turn.
and prise the closure cap from the opposite side of the -
body.

4, Remove the cover plate, paper joint and shim pack
from the top of the pinion housing by detaching two
nuts and washers, prise the sealing ring from inside
the cover plate when it is well worn.

£ Move the rack so it becomes clear of the pinion and.
withdraw the pinion and top ball race assembly from
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the body; remove and discard the top ball race
assembly from the pinion when it is well warn.

- Withdraw the damper pad, pressure plate and belie-

ville washers through the closure cap aperture; hold
the focknut and remove the damper screw by applying
a screwdrlver, through the closure cap aperture to
its slotted inner end, remove the locknut, washer and
seal from outside the body,

. Withdraw the rack through the pinion end of the

body, thus the rack teeth will not score the bush in
the opposite end of the bady.

When it Is necessary to remove the pinlon bottom
ball race assembly, heat the body around that area
and the ball race assembly will drep out when the
body 15 “turned aver'’ and the pinion end tapped on
a wooden block,

- Reassembly is the reverse of the dismantiing sequence

but particular attention must be given to the follow-
ing:

i~ When either of the studs are loose or have been
renewed, they must be tightened to a torque of
35 bs, ft. (50 kg. cm.).

I All parts are reassembled with a liberal coating of
the recommended oil, see under **Recommended
Lubricants, Section P™’.

Mi. The pinion ball race assemblies are a light press fit
on the pinicn and in the body.

iv. Preload the pinion bearings -000 to -002 in. {-00
to -05 mm.) by pressing the pinion and top bail
race assembly inte the empty body followed by
the original shim pack and cover plate but without
a paper Joint and breaking the eil film by gently
tapping its splined end with a mallet; measure the
gap between the cover plate and bady, calculate
the thickness of the shim pack to produce the

specified preload and the thickness of one paper
joint, remove the cover plate, shim pack and tap
bail race assembly from the bedy.

¥. The rack is fed into the body phin end first, so
the groave aligns with the damper screw tapping
and until the end is just clear of the damper pad
housing.

vi. Locate the pressure piate followed by twa belle-
ville washers, with their rajsed centre edges ta-
gether, inside the damper pad with a smear of
grease,

vii, Coat the paper joint with a nen-hardening sealing
compound, fit beneath the end cover and secure
with two nuts tightened t0 a torque of
3-5 Ibs. ft. (50 kg. em.); coat the edge of the
closure cap similarly and press in, recessed side
first until it becomes flush with the bady.

vili. The bolt heads of the metal bands securing the
conical and convolute covers are positioned verti-
cally downward and behind the body when the
steering unit is in fts fitted position, the centre fine
of the pinion is inclined rearward approximately
40°, the conical cover at the pinion end Is left slack
until the track rods have been fitted and the
steering filted with oil.

Ix. Check the starting torque to rotate the pinion to

the full lock position in both directions does not
exceed 14 Ibs. in. (15 kg. cm.).

x. The adjustable track rod is fitted to the right hand
side of the steering unit and both track reds are
set parallel to the centre line of the steering unit
and the bolts tightened to the torque given in the
““General Data Section””.

xi. The steering unit is filled wich ofl through the
pinton end and the conical cover fitted, see under
“To refill—oil™".

xil. The steering unit Is stored flat with the' pinion
pointing upwards, thus minimising oil leakage.
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BRAKES

Location of one brake shoe adjuster of the front brake,
the second adjuster is diametrically opposite

Fig. 1.

DESCRIPTION

Girling two leading shoe drum brakes are fitted on the
front wheels and leading and trailing shoe drum brakes
are fitted on the rear wheals.

All four brakes are hydraulically operated by pressure
generated in the master cylinder by application of the
brake foot pedal,

The handbrake operates on the rear brakes only by two
independent cables.

MAINTENANCE

BRAKE LININGS

Brzke linings should be examined for wear at reguldr
intervais and the finings renewed when they have worn
down to rivet level.

Front brake shee adjustment (See Fig. 1)

Thare are two snail cam adjusters in each front brake, one
for each shoes and each must be adjusted separately.

1. Jack up the front of the car so the front wheels are
clear of the ground.

2. Turn back {anti-clockwise) both adjusters, situated on -
the outside of the brake back plate, until they are in

the fully retracted position.

Location of the broke shee adjuster of the rear brake

Fig. 2.

3. Turn one adjuster clockwise until the brake shoe Is
hard against the brake drum and slacken back two
clicks, when the wheel should rotate freely.

4. Repeat with the second adjuster and the second front
brake. )

5 Lower the car and remove the jacks,
Rear brake shoe adjustment (See Fig. 7)

There is one adjuster in each rear brake with two links:
forming the abutment for the brake shoes. Each rear
brake is adjusted individually and automatically adjusts
the handbrake.

1. Chock the front wheels, release the handbrake and
jack up the rear of the car.

2. Turn the adjuster situated on the outside of the brake
back plate clockwise until the brake shoes are hard
against the brake drum and slacken back two clicks
when the wheel should rotate freely,

3. Repeat with the second rear brake.

4.. Lower the car, remove the jacks, apply the handbrake. ;
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Flg. 3. Location of the right-hand brake coble adjuster, the faft- .
hand adjuster is on the opposite side of the handbrake lever

Handbrake adjustment (See Fig. 3)

Adjustment of the rear brakes will automatically adjust
the hand brake. if, hawever, It is found that with the rear
brakes in correct adjustment, excessive handbrake free
trave! is obtained, adjust the handbrake as follows:—

1. Chock the front wheels, release the handbrake and
jack up the rear of the car.

2. Lock both rear brakes by means of the adjusters
situated in each brake back plate.

3. Remove the plate from the centre of the floor assembly
beneath the car by withdrawing eight bolts and
washers,

4. Set the length of each cable individually to remove all
slack by tightening the nut on the threaded end of the
cable while holding the cable end steady with a second
spanner on the smaller hexagon a short distance from
the front end.

wm

Refit the plate so the end having the upturned tongue
is towards the front of the car,

6. Re-adjust the rear brakes, see under “REAR BRAKE
SHOE ADJUSTMENT".

Fig. 4. Locotion of the fiuid reseeyoir

FLUID LEVEL (See Fig. 4)

The fluid Tevel in the master cylinder reservoir must be
checked at regular Intervals and should be kept up to the
dlvision inside the reservoir.

When the fluid level drops suddenly It indicates the
existence of a leak and an immediate investigation must
be carrled out so the fault can be rectified,

Use only the specified type of brake fluid for replenish-
ment purposes, see under RECOMMENDED LUB-
RICANTS, SECTION P'. Care must be taken not to
spill any fluid on the car body as it is injurious to
paintwork,

Dirt must not be alowed to enter the hydraulic syscem.
The area arcund the top of the reservalr, together with
the filler cap and utensils used during any topplng up
must be perfectly clean.

1. Clean the filler cap and the area around the top of the
finid reservolir situated in the front right-hand corner
of the fuggage compartment.

2. Unscrew the filler cap from the reservoir and top up
to the division inside the reservoir with NEW fluid.

3. Ensure the breather holes in the filler cap are
unobstructed and refit the cap,
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FRONT

DESCRIFTION (See Fig. 5)

The front brake assembiy has two [eading shoes which are
operated by two single acting wheel cylinders situated
diametrically opposite one another and connected by a
bridge pipe.

The leading or toa end of the brake shoes are expanded
by the pistons of the wheel cylinders and the ahutments
at the traillng ends of the brake shoes are angled to 2
precise degree, thus the brake shoes will slide as they
expand and a more efficient use is made of the whole
lining area.

The combination of wheel cylinder piston thrust and the
effort induced by the rorating drum impinges on the
angled abutment causing an outward movement of the
brake shoe at the abutment or heel end similar to that
of the leading or toe end. Thus the pressure over the
lining area becomes equal, increasing the braking
efficiency, equalising wear and temperature over the
whole lining area.

Steady posts and leaf springs, ficted through the brake
back plate and each brake shoe web, hold the brake shoes

agafnst the platforms pressed in the back plate, thus.

obviating any loss of brake shoe travel due to tilting.

BRAKES -

Fig. 5. Right-hand front brake ossembly

A, TOE EMD OF BRAKE SHOE
B, LEAF SPRING OF STEADY POST L
C. ANGLED ABUTMENT OF WHEEL CYLINGER BODY

To remove and refit (See Fig. 5)

1. Apply the handbrake, jack up the front of the car and
remaove the roadwheel.

Pull off springs are fitted between each brake shoe,

adjacent to the wheel cylinder body and the brake
back plate.

FRONT BRAKE SHOES

Always fit factory lined replacement brake shoes and new-
pull off springs. The brake shoes have the correct type
of lining and are ground accurately to size, thus ensuring
an easy and quick bed-In to the brake drums,

2. Remaove the brake drum from the hub by slackenlng
off both brake shoe adjusters and withdrawing a
countersunk screw,

3. Remove the leaf springs and steady posts from the
brake shoe and back plate by holding the head of the.
post whife compressing the leaf spring and sfiding it
sideways. Co
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4, Lift the brake shoe from the slot in the wheel cylinder-
body and disconnect the pull off spring fram the hae
plate. :

5. Repeat the previcus two operations with the second
brake shoe and apply rubber bands to each wheel
cyiinder to retain the piston within the wheel cylinde

6. Refitting is the reverse of the removal sequence but

particular attention must be given to the following:—

I. Lightly smear the slot in the wheel cylinder body
with Girling White Brake Grease.

li. The pull off springs are fitted behind the brake shoe
web using the holes adjacent to the steady posts.
The open ends of the steady post leaf springs are
fitted towards the end of the pull off springs.
When fitting new replacement brake shoes always
fit new pull off springs.

tli. Adjust the brake shoes, see under “FRONT
BRAKE SHOE ADJUSTMENT™, but when new
replacement brake shoes have been fitted slacken

" off the adjusters one more click each to allow for
lining expansion and revert to normal adjustment
after a shart mileage,

FRONT BRAKE BACK PLATE

The front brake back plate is a steel pressing suitably
shaped eo support the wheel cylinders, steady posts and
brake shoes. The back plate is mounted on the stub axle
by three nutsand bolts. When necessary it can be detached
without disconnecting the hydraulic system, movemnent
being permitted by the flexible hose attached to the
wheel cylinder situated behind the stub axle,

To remove and refit (See Fig. 5}

1. Apply the handbrake, jack up the front of the car and

remave the roadwheef.

. Remove the brake drum from the hub by slackening

off both brake shoe adjusters and withdrawing =
countersunk scraw,

. Remave the front hub from the stub axle, see under

Y“FRONT SUSPENSION, SECTION F”.

. Detach the back plate complete with brake shoes and

wheel cyiinders from the stub axle by withdrawing
three bolts, nuts and washers; suspend nearby without
straining the flexible hose.

 When it is necessary to remove the back plate from

the car, disconnect the flexible hose at the wheel
arch bracket, see under “‘FLEXIBLE HOSE—To remove

and refit—Front'”.

. Refitting Is the reverse of the removal sequence, but

particular attention must be given to the following:—

i. The endfioat of the front hub is set, see under
“ERONT SUSPEMNSION—SECTION F'.

il. The brake shoes are adjusted, see under “"FRONT
BRAKE SHOE ADJUSTMENT™,

fliil. When the back plate has been removed from the

car, bleed the brake system of alr, see under
“BLEEDING THE HYDRAULIC SYSTEM™.
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" Fig. 6. Exploded view of front wheet cylindar. -

A, BOLT ANMD WASHER
B, BLEED SCREWY
C. BRIDGE PIPE FORT

D. WHEEL CYLINDER BODY
E. PISTON SPRING
F. PISTOM AMD SEAL

5. BUST COVER

FRONT WHEEL CYLINDERS (See Fig. 6)

The frent wheel cylfnder consists of an alloy body . -

hausing, a spring, seal and piston. The piston end is
protected by a rubber dust cover, The body is slatted
and the slot angied to accommodate the heel end of the
second brake shae, but the head of the pistan is plain.

A return spring is fitted under the piston to ensure it s
kept in contact with the toe end of the brake shoe, when
the brakes are off.

The wheel cylinders are mounted rigidiy on the back
plate, fore and aft of the stub axle and connected to one
another by a bridge pipe. The rearmost wheel cytinder

is connected to the pressure side of the master cylindé&r

and the bleed screw is fitted to the foremaost wheel
cylinder.

To remove and refit

1. Remove the brake shoes from the back plate, sée under
"FRONT BRAKE SHOES—To remove and refit”,

2. Remove the foremost wheel cylinder from the back

plate hy releasing the union nut of the bridge pipe, . -

trapping any escaping fluld In a drip tray and removing
the two bolts and washers.

3. Remove the rearmost wheel cylinder from the back -
plate by releasing the union nut of the bridge pipe,

detaching the flexible hose, see under "FLEXIBLE .

HOSE—To remove and refit—Front"’, trapping any .

escaplng fluld in a drip tray and removing two bolts . |

and washers.

4. Refitting is the reverse of the removal sequence, but . -
particular attention must be given to the following:— .

. 3. Ensure the lower end of the inclined abutmerit slot
in the wheel cylinder body Is towards the centre.
‘of the back plate.

ii. The bridge pipe Is fitted between the inner tappings
of the two wheel cylinders and the bleed screw is
fitted to the front tapping of the foremost wheel
cylinder. -
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iii. The flexible hose is fitted to the rear tapping of the 4. Reassembling is the reverse of the dismantling sequence

rearmost wheel cylinder. but particular attention must be given to the
following :—

iv. The front brake shoes are adjustad, see under

"FRONT BRAKE SHOE ADJUSTMENT". i. The tapered seal is fitted to the piston with a

Iberal ceating of Girling Brake Fluid, and the

V. Tnhe brake system Is bled of air, see under wider end of the taper away from the head of

“BLEEDING THE HYDRAULIC SYSTEM". "~ the piston. See under “‘GIRLING SERVICE KITS".

To dismantle and reassemble {See Fig. &) ii. The spring is fitted to the spigotted end of the
pisten,

1. Remove the rubber band and dust cover from the

piston end of the wheel cylinder. 1), Insert the piston assembly inside the cylinder body

with 2 liberal coating of Girling Brake Fluid or

2. Remove the bleed screw, eject the piston, seal and Red Rubber Grease, exercising care not to damage
spring from the wheel cylinder body by applying low the fine edge of the seal. See under “GIRLING
pressure air to the tappings in the wheel cylinder bady. SERVICE KITS™.

3, Detach the spring from the inner end of the piston and Iv. Retain the piston Inside the wheel cylinder body

remove the tapered seal, wlith a rubber band,
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DESCRIPTION {Sec Fig. 7)

The rear brakes incorporate leading and trailing brake
shoes operated by a single wheel cylinder which is able
to slide In the back plate. Adjustment for linlng wear (s
effected by a screw type adjuster situated diametrically
opposite the wheel cylinder at the top of the back plate,

The brake shoes are supported by platforms pressed into
the back plate and spring foaded steady posts keep the
shoes at rizht angles to the brake drum. The brake shoes
are linked together by two puil off springs attached to
the brake shoe webs on the side nearest the back plate.

As hydraulic pressure is applied, the wheel cylinder piston
moves the leading brake shoe outward to the brake drum.
As the brake shoe contacts the drum further movemant
of the piston causes the whee! cylinder body to slide in
the back plate and moves the trailing brake shoes Into
contact with the brake drum. When the hydraulic
pressure is released, the pull off springs return the brake
shoes and the wheel cylinder pistons to rest position
when the rotation of the brake drum will centralise the
brake shoes and wheel cylinder in the back plate.

REAR BRAKE SHOES

Always fit factory lined replacement brake shoes and new
pull off springs. The brake shoes have the correct type
of lining which Is ground accurately to size, thus ensuring
an easy and quick bed-in to the brake drums.

To remove and refit (See Fig, 7)

1. Chock the front wheels, release the handbrake, jack
up the rear of the car and remove the rear wheel.

2. Remove the brake drum from the hub by slackening
off the brake shoe adjuster and withdrawing a counter.
sunk screw.

3. Remove the slotted washar, coil spring and steady post
from the brake shoe by helding the head of the pest
on the outside of the back pfate, depressing and
rotating the slotted washer 90° against the pressure
of the coil spring; repeat with the steady post of the
second brake shoe.

REAR BRAKES

Flg. 7. Rlght-hod reay brake ossembly

A, LEADRING BRAKE SHQE

B, BRAKE SHOE ADJUSTER

C. SLOTTED WASHER CF STEADY POST
D. TRAILING BRAKE SHOE

E. TIP CF HAMDBRAKE LEVER

4. Identify the ends of the pull off springs to the holes in
the brake shoe webs and remove the heel end of the
leading {rearmost) brake shoe from the siot in tha
adjuster and remove the toe end from the lever of
the wheel eylinder just above the piston.

5. The tension of the pull off springs is now released and |
the trailing (foremost) brake shoe can be removed
from the slats in the brake adjuster and wheel cylinder
body.

é. A'pplyéa rebber band to the wheel cylinder to retaln
the plston within the wheel cylinder bady,

7. Refitting is the reverse of the removal sequence but
particular attention must be given to the feflowing:—

L Lightly smear the slots in the wheel cylinder and -
adjuster links with "“Girling White Brake Grease™.

1St revissie .
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ii. When fitting new brake shoes also fit néw pull-off
springs; fit the springs accerding to the identifica-
tion marks. :

The single eoil spring is fitted inside the brake
shoe webs adjacent to the brake shoe adjuster
using the Inner of the two hales and so the tips
of the springs lecate in the outer holes.

The double coiled spring is fitted outside the brake
shoe webs adjacent to the wheel cylinder with the
longer coil hooked onto the trailing brake shoe
and bath ends using the outer of the two holes.

iii. Adjust the brake shoes, see under “REAR
BRAKE SHOE ADIUSTMENT’', but when new
replacement brake shoes have been fitted, slacken
off the adjuster one more click to allow for lining
expansion and revert to normal adjustment after

a short mileage.

BRAKE SHOE ADJUSTER (See Fig. 7)

The brake shoe adjuster has a light alloy body which Is
bolted rigidly to the back plate and houses two sliding

* 2. ldentify and withdraw the two links from the adjuster
and remove the adjuster bady from tha back plate by
removing two nuts and washers.

3, The wedge can be remaved from the body by rotating
It clockwise so the squared head passes through the
body.

4, Refitting Is the reverse of the removal sequence but
particular attention must be given o the following:—

i. The twa links are returned to the original positians.

Il. The inclined faces and the slots of the links are
lightly smeared with Girling ¥White Grease,

REAR BRAKE BACK PLATE

The rear brake back plate is a steel pressing suitably
shaped to support the brake shoe adjuster, steady posts,
sliding wheel cylinder and the brake shoes. The back
plate is mounted on the rear bearing housing by four
nuts and bolts but it cannot be removed unless the
hydravlic system is disconnected at the wheel cylinder,

links. The outer end of the links is slotted to accommodate -

the tail end of the brake shaes and the inner ends are

Ta remove and refit

Inclined to mate with the four flats on the conical head of .

the hardened steel wedge, the axis of which is set at right
angles to the two finks.

The shank of the wedge is threaded and the end which
protrudes through the back plate has a squared head.
By rotating the squared head of the wedge in a clockwise
direction, the two links are forced apart and the fulerum
point of both brake shoes expanded thus bringing the
tining surface nearer to the brake drum.

To remove and refit (See Figs. Zand 7)

1. Remove the brake shoes from the back plate, see under
“BRAKE SHOES—To remove and refit'".

1. Chock the front wheels, ralease the handbrake, jack
up the rear of the car and remove the roadwheel.

Remave the brake drum from the hub by slackening
off the brake shee adjuster and withdrawing a counter-
sunk screw,

. Detach the handbrake cable from the wheal cylinder
lever by discarding the split pin, removing the plain
and spring washers and withdrawing the clevis pin
from the fork end,

. Disconnect the hydraulic pressure pipe from the wheel
cylinder by releasing the unlen nut and trapping any
escaping fluid in 2 drip tray.
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Eig. 8.

A. METAL CLIP
B. DUST COVER
C, HANDBRAKE LEVER

5. Withdraw the hub fram the drive shaft by releasing
the tabwasher and removing the nut.

6. Remove the back plate from the bearing housing by
withdrawing four bolts, nucs and washers.

7. Refitting is the reverse of the removal sequence, but
particufar attention must be given to the following:—

i. The hydraulic system is bled of air, see under
“BLEEDING THE HYDRAULIC SYSTEM™.

ii. The brake shoes are adjusted, see under “"REAR
BRAKE SHOE ADJUSTMENT™.

REAR WHEEL CYLINDERS (See Fig. 8)

The rear wheel cylinder consists of an alloy body‘

housing, a seal, piston and protected by a rubber dust
cover which is retained by a metal clip. The body is
slotted to accommodate the heel end of the trailing brake
shoe but the head of the plston Is platn.

Exploded view of rear brake cylinder

DL PISTON AMND SEAL
E. WHEEL CYLINDER BODY
F. BLEED SCREW

The body adjacent to the head of the piston is built up to
form a pivot for the lever of the handbrake. The longer
and outer end of the lever is attached to the brake cable
while the short end locates an aperture in the toe end
of the brake shoe.

The wheel cylinder Is freely mounted In the back plate
thus facilltating the centring of the brake shoes and held
in its slot by spring and retaining plates fitted onto the
neck of the wheel cylinder as it protrudes through the
back plate.

To remove and refit

1. Remove the brake shoes from the back plate, see under
“BRAKE SHOES—To remave and refit’". '

2, Detach the handbrake cable from the lever by dis-
carding the split pin, remaving the plain and spring
washers and withdrawing the clevis pin. '
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. Remove the pressure pipe from the wheel cylinder by
releasing the union nut and trapping any escaping
fluid #n a drip tray.

. Remove the lever from the wheel cylinder by easing
the dust cover aside, withdrawing the retaining plate
and manceuvring the lever pivot from between the
wheel cylinder body and the back plate; the removal
of the retaining plate will allow sufficient ciearance,

. Withdraw the wheel cylinder through the back plate
by removing the spring plate and dust cover,

. Refitting is the reverse of the removal sequence, but
particular attention must be given to the following:—

i. Ensure the wheel cylinder body has complete
freedom of movement within the back plate slot—
THIS 15 IMPORTANT. The pistan pmnts towards
the rear of the car,

il. Position the wheel cylinder in the back plate and
slide the spring plate, open end first, from the
lever end; feed the drilled end of the lever through
the slot in the back plate and manoeuvre the pivot
between the wheel cylinder and back plate, fit the
dust cover and retaining plate so the apen end is
towards the lever and engage the “‘pips™ of the
spring plate. Confirm that the wheel cylinder siides
within the back plate. Fit new split pins to the
rear ends of the brake cables.

lii. Adjust the rear brake shoes, see under “'REAR
BRAKE SHOE—ADIUSTMENT".

iv. Check the handbrake adjustment, see under
“HANDBRAKE ADJUSTMENT".

v. Bleed the brake system of ajr, see. under
“BLEEDING THE HYDRAULIC SYSTEM OF
AR

To dismantle and reassemble (See Fig. 8)

1. Remove the rubber band from the wheel cylinder,

follow with the dust cover by releasing the metal clip.

- 2. Withdraw the bleed screw, eject the piston and seal

from the body by applying low pressure air to the
tappings in the wheel cylinder body.

3. Remove the tapered seal from the piston.

4. Reassembling 15 the reverse of the dismantling

sequence, but particufar attention must be given to
the following:—

. The tapersd seal is fitted 1o the piston with a
liberal coating of Girling Brake Fluid, and the
wider end of the taper away from the head of
the piston, See under ““GIRLING SERVICE KITS™,

ii. Insert the piston and seal inside the wheel cylinder
body with a liberal coating of Girling Brake Fluid
or Red Rubber Grease, exercising care not to
damage the fine edge of the seal. See under
“GIRLING SERVICE Ki

ili. Retain the piston inside the wheel cylinder with a
rubber band.
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HYDRAULIC SYSTEM

BLEEDING THE HYDRAULIC SYSTEM

Bleeding or expelllng zir from the hydraulic system is
net a maintenance operatfon and should only be necessary
when a portion of the hydraulic system has been dis-
connected or when the fluid level In the reservoir has
fallen so low that air has entered the system,

Always keep a careful check on the fluid level during
bleeding since it is most important that a high level is
maintained. Should air enter the master cylinder from
the reservoir the complete operation must be repeated.

f 1. When fitted, destroy all vacuum In the servo unit by
repeated aperation of the brake pedal, NEVER start
the engine before bleeding of the system has bean
completed.

2. Ensure that all hydraulic connectlons are secure and
the master ¢ylinder reservoir is filled to a high level;
this level must be maintalned during the complete
operation, '

3. Slacken off the four front brake shoe adjusters and
fully tighten the two rear brake shoe adjusters; this
will reduce the fluid space in the wheel cylinder
bodies.

" 4. Remove the rubber cap from the bleed screw of the
left hand rear wheel cylinder, fit the bleed tube and
immerse the free end of the tube in a glass vessel
containing a small quantity of brake fluid. ‘

5. Remove any floor covering that prevents a full stroke
of the brake pedal; with the assistance of another
person slacken off the bleed screw 4 to 2 of a turn
and depress the brake pedal a successlon of lang and
short rapid strokes and then allow the brake pedal to
fly back to its stop with the foot removed, Actuate
the brake pedal in this manner until the brake fluid
entering the glass vessel is free from air bubbles and
then tighten the bleed screw on the next downward
stroke to the torque given in *“‘General Data”,

6. Remove the bleed tube and glass vessel fram the
bleed screw and refit the rubber cap,

7. Repeat the three previous operations with the right
- hand rear bleed screw followed by the left and right
hand front bleed screws respectively.

8. Readjust the front and rear brake shaes, see undar
their respective headings earlier in this Section.

9. Top up the master cylinder reservoir to the correct i

level and refit the filler cap, ensuring its seal is in !

good condition and the air vent is unobstructed, as

any blockage will cause the brakes to bind.

Bleaed seraws

The front and rear wheel cylinders have conical ended
bleed screws which bed onto a seat formed in the bottom
of the bleed screw tapping.

The bleed screws must never be overtightened since their
threads may become stripped. Use only short spanners
and tighten the bleed screws to the torque given in
“Geperal Data™.

BRAKE PIPE RUN

The fluid reservoir Is connected by a short length of '

rubber hose and a metal pipe to the feed port at the
frant end of the brake master cylinder mounted in the
floor of the luggage compartment.

The master cylinder pressure pipe from the side of the
cylinder passes through the floor of the luggage compart-
ment to the front cannection of a four-way connector
attached to the underside of the floor adjacent to the
right-hand front wheel arch.

The left- and right-hand side connections are connected
by rigid pipes and flexible hoses to the rear-most wheel
cylinders mounted in the back plate of the two front
brakes. The juncticns of the flexible hoses and metal
pipes are supported in brackets welded to the battom
and rearward extremities of both wheel archas,

The rear connection of the four-way connector Is con-
nected to the front of a second four-way connector at the
rear of the car by a metal pipe which is attached to the
centre swaging of the floor assembly.

The left- and right-hand side connectlons are eonnected
by metal pipes and flexible hoses to the wheef cylinders
mounted low in the back plate of the two rear brakes.
The flexible hoses are positioned between two metal
pipes to accommodata the rise and fall of the rear sus-
pension arms, the ends of the flexible hases are maunted
in brackets, one on the rear main crossmember and a
secend on the swinging arms of the rear suspension,
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Beénding metal pipes
Two diameters of metal plpes are used and are as foliows:

in,
diameter with % In, 20 T.P.I. UMF. unfon nuts,

From master cylinder te servo unit, when fitted,
and the wheel cylinders—z; in. diameter with
2 in. 24 T.P.l. UNF. union nuts,

Should the metal plpes be supplied in straight lengths,
they must be shaped to follow the form of the original.
In the event of the original being damaged beyond
usefulness a master must be made up from a length of
heavy gauge maleable wire and then using this asa pattern.

The new straight pipe can easily be shaped with the
fingers or on a pipe shaping **dolly™, but in its absence
a plece of pipe, of similar dlameter to the radius of the
shape required, can be used. To assist in forming the
shape adjacent to the ends of the new pipe length, a
three- or four-way connector can be screwed onto the
union to provide a better grip.

Union nuts

The union nuts must naever be overtightened since thélr
threads may become stripped. Use only short spanners,
and tighten the union nuts to the torque given in
“*General Data’".

FLEXIBLE HOSES

To accommaodate the constantly changing position of the
front suspension wishbones and rear suspension arms
whilst the car is moving, flexible hoses are used to
connect the pressure pipes to the front wheel cylinders
and the metal pipes of the rear wheel cylinders,

They should be examined at regular intervals for chafing,
general deterforation and leakage. When there is any
doubt concerning the condition of the flexible hose it
should be renewed. Should a hese become blocked, it
must never be cleared by probing but renewed.

All flexible hoses must be renewed every three years.

Ta remove and refit—Front

1. Grip the hexagon of the flexible hose adjacent to the
support bracket with one spanner and detach the
pressure pipe an the opposite side by releasing the
unien nut with a secend spanner.

2. Still holding the hexagon, petach the flexible hose
from the support bracket by removing a nut and
washer.

3. Remove the flexible hose from the wheel cylinder by
applying a spanner to the hexagon at that end and
permitting the entire length of flexible hose to rotate.

4, Refitting is the reverse of the removal sequence, but
particular attention must be given to the following:—

i. It is essential that the flaxible hose is fitted to the
wheel eylinder first.

il. The second end of the flexible hose is fittéd to the
support bracket and set to clear all obstructions
that may cause chafing by positioning the hexagon
with one spanner while fitting the securing nut
and-metal pipe with other spanners.

The brake system is bled of air, see under
“BLEEDING THE HYDRAULIC SYSTEM™.

To remove and refit—Rear (See Fig. 9)

1. Grip the hexagon of the flexibie hose adjacent to the
support bracket on the rear suspension main cross-
beam with one spanner and detach the metal pressure
pipe on the oppesite side by releasing the union nut
with a second spanner.

2, Still holding the hexagen, detach the flexible hose
from the support bracket by removing a nut and
washer,
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Fig. 9.

Lecation of rear flexihle hase

3. Repeat the two previous operations at the other end
of the flexible hose.

4, Refitting is the reverse of the removal sequence, but
particufar attention must be given to the following:—

i. The second end of the flexible hose is fitted to the
support bracket and set to clear all obstructions
that may cause chafing by positioning the hexagon
with one spanner while fitting the securing nut and
metal pipe with other spanners.

ii. The brake system is bled of air, see under
“BLEEDING THE HYDRAULIC 5YSTEM™.

FLUID RESERVOIR (See Fig. 10)

The remote type fluid reservoir is mounted in the front
right-hand corner of .the luggage compartment just
inboard of the headlamp. It Is fabricated from a plastic
translucent plastic material and halved down the centre
by a division, the left- and right-hand divisions being
connected to the clutch and brake master cylinders
respectively.

Fig. 10. Master cylinders and feed pipe: the petrol tank hag

been removed

Two lengths of rubber hose and metal pipes connect the
ports in the base of the fluid reservoir to the feed ports
of the master cylinders. The metal pipes are clipped to
the front wheel arch In the bottomn of the fuggage
campartment by welded tangues.

To remove and refit {See Fig. 10)

1. Detach the two rubber hoses from the ports'in the
base of the fluid reserveir by releasing the metal
bands and trapping the escaping fluid in a drip tray.

2. Remove the fluid reservoir from the front right-hand
corner of the luggage compartment by removing two
baolts, nuts and washers.

3. Refitting is the reverse of the removal sequence, but -
particular attention must be given ta the following:—

“i. The brake system is bled of air, see under
“BLEEDING THE HYDRAULIC SYSTEM®.

il. The clutch system s bled of alr, see under
“BLEEDING THE CLUTCH in CLUTCH-
SECTION D™,
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MASTER CYLINDER (See Fig. 10)

The master cylindei- is fitted to a mounting plate which

in turn Is mounted In the floor of the luggage comparts’

ment beneath the petrol tank. It is connected to the
fluid reservoir by the feed port in the front end of thé
body and to the wheel assemblies by the pressure port
in the side of the body. It can be identified as the ona
having the two lines cast into its body.

The master cylinder has an alloy body with a highly
polished cylinder bore and contains the centre valve and
piston assembly. The centre valve consists of a spring
thimble, piston return spring, valve spacer, spring washer,
centre valve and seal; this assembly is attached to the
shouldered end of the piston by a spring leaf in the
thimble. A push rad assembly which Is connected to
the foot pedal consists of a push rod, dished washer and
rubber dust cover Is held in the open end of the bady
by a circlip. The dished washer acts as a pedal stop.

When pressure [s applied to the foot pedal, the piston
moves down the cylinder bore and the piston return
spring which abuts to the centre valve closes the valve
to the feed port cutting off the supply of fluid from thé
reservoir. Continued movement of the plston forces the
fluid out through the pressure port, in the side of the
body, to the wheel assemblies and alse keeps the centre
valve hard on its seat.

On the return stroke, the piston moves back along the
cylinder bore and with the final movement of the piston
lifts the centre valve off Its seat and allows the free flow
of fluid between the master cylinder and reservoir.

To remove and refit (See Fig. 10)

1. Remove the petrol tank from the bottom of the
luggage compartment, see under *‘PETROL TANK—
To remove and refit, FUEL SYSTEM—SECTICN C",

2. Disconnect the feed and pressure pipes from the
master ¢yfinder by releasing the unien nuts and trap-
ping any escaping fluid in a drip tray,

3. Détach the push rod from the foot pedal by discarding
the split pin and withdrawing the clevis pin and
washer.

4. Remove the master cylinder from the bracket by with-
drawing two boits and washers.

5. Refitting Is the reverse of the removal sequente, but
particular attention must be given to the following:—

i. A new split pin Is fitted when attaching the push
rod to the foot pedal.

fi. The brake system is bled of air, see under
- “BLEEDING THE HYDRAULIC SYSTEM",

Girling service kits

Girfing service kits, contalning the necessary rubber
seal(s) and a tube of Girling Red Rubber Grease, are
available. The appropriate Service Kit must always be
obtained when any seal(s) need renewing and ficted as
follows:—

1. When the master or wheel cylinder has been dis-
mantled, the bore and internal parts of the cylinder
must be cleaned with Girling Cleaning Fluid and
allowed to dry off.

2. BExamine the cylinder bore and piston, when they are
smooth to the tauch with no corrosion, score marks
or ridges, the new seal can be fitted; but when there
Is any doubt as te thelr condition, a new replacement
cylinder must be obtained.

3. Fit the seal to the piston or valve with a [iberal coating
of Girling Brake Fluid giving particular attention to
the pesition of the lip face, normally towards the fluid

supply.

4, Smear the piston with Girling Red Rubber Grease and
insert into the cylinder bore, exercising care not to
damage or fold back the fine edge of the seal,

5. Smear the Inside edge of the dust cover also with
Girfling Red Rubber Grease, fit to the cylinder body
and secure with a metal clip as necessary.
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Fig. 11. Exploded view of brake moster cyfinder
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3. MASTER CYLINDER BODY

To dismantle and reassemble (See Fig. 11)

1.

2

Ease the dust cover from the piston rod end of the
body.

Withdraw the push rod assembly from the body by
releasing the circlip in the open end of the cylinder
bore,

. Eject the piston and centre valve assembly from the

cylinder bore by applying low pressure zir to the
inlet port.

Detach the centre valve from the piston by easing the
leaf of the thimble from the shouldered end of the
pistorn,

. Remove the thimble and piston return spring from the

stem of the centre valve by compressing the return
spring and passing the small end of the valve stem
through the key hole shaped aperture in the thimble.

. Withdraw the valve spacer and spring washer from

the centre valve and ease the seal from the opposite
side.

Ease the seal from the shouldered end of the piston,

. Reassembling is the reverse of the dismantling sequence

but particular attention must be giver to the follow-
ingi—

i, All parts must be meticulously cleaned and re-
assembled in equally clean conditions.

.

iv.

vl

wii,

vill.

The seal is fitted to the centre valve, flat face
first, with a liberal coating of brake fluid.

The spring washer is fitted to the vaive stem,
domed face first, followed by the valve spacer so |
s “'legs’” encase the spring washer and the seal. :

The thimbie is fed inta the piston return spring |
and both fitted to the valve stem, return spring ! ’
first and located centrally on the valve spacer; |
the return spring is compressed until the end of

the valve stem can be locked in the keyhole :
shaped aperture in the thimble, ;

The tapered seal is fitted to the shouldered end

of the piston, flat face first and with a Itber‘al
coating of brake fluid, DU

The pistan is fitted to the thimble of the centre
valve assembly and both positively locked to-
gether by pressing the thimble leaf down behmd

the shoulder of the piston. A

Smear the piston with Girling Red:Rubber Grease |
and feed the centre valve and piston assembly |
into the master cylinder, centre valve first, |
exercising care not to damage the fine edge of
the seal and so the thimble leaf will be upper- i
most when the master cylinder is in its fitted | i
positian, thus the air between the piston and |
thimble will rise as the hydraulic system is bied
of air. i

Smear the inside of the dust cover with Girling }
Red Rubber Grease and ensure that the circlip, |
which secures the push rod assembly is fully i
engaged In [ts groove inside the open end of the
master cylinder. :
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HANDBRAKE

Fig. 12.

Lacation of hondbrake fever

DESCRIPTION (See Figs. 12 and 13)

The handbrake operates on the rear wheels only and
consists of a hand lever, situated between the two frant
seats, two cables and two levers incerporated, one in
each wheel cylinder. The cables, which run through
slides incarporated in the main cross-beam and attached
to the two arms of the rear suspension, connect the
hand lever with the levers pivoting in each wheel
cylinder where the tip of the lever locates the nose end
of the leading brake shoe of each brake {See Fig. 7).

Application of the handbrake tensions the cables and the
wheel cylinder levers move the leading brake shees
outward to the brake drums; further movement of the
wheel cylinder levers causes the wheel cylinder bodies
to sltde In the back plates and move the trailing brake
shoes into contact with the brake drums,

When the handbrake is released the pull off springs return
the brake shoes to the rest position and when the car
moves off the rotation of the brake drums centralises the
brake shoes and wheel cylinders within the brake drums
and back plate respectively.

Fig. 13.

The handbrake cable run on the left-hand redr suspension
arm, the right-hand side is symmetricaliy opposite

HANDBRAKE CABLES (See Fig. 13)

To remove and refit
1. Chock the frent wheels and release tha handbrake.

1. Remove the rear end of one cable from the whee)
cylinder lever, by discarding the split pin, removing
the plain and spring washers and withdrawing the
clevis pin; repeat with the second cable as necessary.

3. Detach the cable and brackets from the rear suspension
arm by withdrawing two bolts each or by drilling out
the hollow rivetsand cutting the tack weld as necessary,
In the instance of riveted brackets, it is advantageous
to remove the rear suspension arm from the car,
Repeat with the second cable as necessary.

4. Remove the plate from the centre of the floor assembly
beneath the car by withdrawing eight bolts and
washars.
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. Withdraw the threaded end of the cable from one
side af the handbrake lever by removing one nut, a
spring and washer; repeat with the second cable as
necassary {See Fig. 3).

. Withdraw the cable rearward through the slide.

incorparated In the main crossmember of the rear
suspension adjacent to the front end of the transaxle
assembly; repeat with the secend cable as necessary.

. Befitting is the reverse of the removal sequence, but
particular attention must be given to the following:—

i. The front and rear brackets are secured to the tap
and bottom faces of the rear suspension arm
respectively using the same type of attachment as
the original. When using hollow rivets make a
tack weld between the rear edge of the front
bracket and the top face of the rear suspension
arm.

ii. The threaded end of the cable(s) are fed through
the crossbeam slide from the rear but they are not
attached to the handbrake lever uneil the rear ends
have been fitted ta the wheeal cylinder levers and
the brackets to the resr suspension arms. Fit
new split pins to the rear ends of the brake cables,

iii. The washer Followed by the spring are fitted to
- the threaded end of the handbrake cable(s) and
then fed through the boss of the handbrake iever.

iv. The handbrake is adjusted, see under “HAND-
BRAKE ADIJUSTMENT'.

v. The plate Is fitted so the end having the up-turned
tongue is towards the front of the car,

HANDBRAKE LEVER (See Fig. 12)
To remove and refit

1. Chock the front wheels and release the handbrake,

2. Remove the plate from the centre of the floor assembly
beneath the car by withdrawing eight bolts and -

washers. -

3. Withdraw the threaded ends of the two handbrake
cables from the lower end of the handbrake lever by
removing one nut, a spring and washer from each
(See Fig. 3).

4. Remove the handbrake lever from between the two -

seats by moving the floor covering to one side, - -

releasing the grommet and removing two nuts and

washers.

5. Refitting is the reverse of the removal saquenca, but
particuiar attention must be given teo the foillowing:—

I. The washer followed by the spring are fitted to the

threaded end of the handbrake cables and then .

fed thraugh the boss of the lever.

ii. The handbrake is adjusted, see under “Handbrake
Adjustiment”’.

‘ L. The plate is fitted so the end having the upturned -

tongue is towards the front of the car,
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PEDAL ASSEMBLY

Fig.14. The pedal assembly with master cylinders attached

DESCRIPTION (See Fig. 14)

The pedal assembly is of the pendulum type being attached
to a spindle mounted in a stepped bracket which In turn
Is fitted to the floor of the luggage compartment according
to the drive of the car.

The brake and clutch master cylinders fitted to the
vertical face of the step and the master cylinder push rods
are attached to the levers of the pedal 2 short distance
from the spindle. The pedal stops are incorparated inside
the master cylinders.

To remove and refit (See Figs. 10 and 14)

1. Remove the petrol tank from inside the luggage com-
partment, see under *‘Petrol Tank, To remove and
. refit, FUEL SYSTEM—SECTION C»,

2. Disconnect the feed and pressure pipes from the
brake and clutch master cylinders by releasing the
four unien nuts and trapping any escaping fluid in a
drip tray.

3. Remove the pedal assembly complete with the twa
master cylinders from the flocr of the luggage com-
partment by withdrawing seven bolts and washers,

4. Detach the two master cylinder push rods frem the
pedal lever by discarding the split pin and withdrawing
the clevis pin and washer; remove the two master
¢ylinders from the pedal bracket by withdrawing two
bolts each.

». Refitting Is the reverse of the removal sequence, but
particular attentfon must he given to the following:—

i. The master cylinder having the two raised lines
case in the body will identlfy the brake master
cylinder.

il. New split pins are used to secure the master
cylinder push rod clevis pins.

il

The brake system is bled of air, see under
“BLEEDING THE HYDRAULIC SYSTEM™.

iv. The clutch system is bled of air, see under
“BLEEDING THE CLUTCH SYSTEM In CLUTCH
—SECTION D',

To dismantle and reassemble {See Fig. 14)

1. Detach the inner leg of each tension spring from the
pedal levers by easing the hooked end from each laver
with a pair of pliers.

2. Remove the two pedals and tenslon springs fram the
bracket by detaching the circlip from the left-hand end
of the spindie and withdrawing the spindie from the
right-hand side of the bracket.

3. Reassembling Is the reverse of the dismantling
sequence, but particular attention must be given to
the following:—

I. The right-hand tension spring is fitted to the
fulerum of the brake pedal sc its outer end wili
hook round the right-hand flange of the bracket
but the inner leg of the spring is left clear of the
pedal lever.

ii. The spindle is fed through the bracket and brake
pedal from the right-hand side, ““D' shaped end
first so the flat on the spindie aligns with the flat
in the left-hand side of the bracket.

Hi. The lefi-hand tension spring Is fitted to the lefi-
hand side of the clutch pedal in a similar manner
and the circlip is fitted to the protruding left-hand
end of the spindle,

iv. The inner ends of the tension springs are hooked
round the pedal levers.
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Renewing the fluid

The fluid in the brake and clutch hydraulic systems must
ke renewed every twelve months,

1. Pump the old fluid from tha brake hydraulic system
by slackening off the bleed screw furthest from the
master cyfinder £ to £ of 2 turn and when the fluid
changes to air retighten the bieed screw. Procesd
with the next furthest and finish at the bleed screw
nearest the master cylinder in a simifar manner.

Disgard ali the old fluid.

2. Repeat the previous operation with the clutch
hydraulic system but In this instance there is only
one hleed screw,

3. Refill the master cylinder reservoir with the recom-
mended fluid, see under “‘Recommended Lubri-
rants''—Section P and bleed both hydraulic systems
of air, see under “‘Bleeding the hydraulic system’ in
this Section and “‘Bieeding the system™ in Section D.

Flushing the hydraulic system

When the master cylinder reservoir has become con-
taminated with an incorrect fluid both hydraullc systems
must be immediately flushed out and refilled with fresh
fiuid of the recommended type.

Should ever the contamination be caused by 2 mineral
oil, in additicn to flushing, the flexible hoses, the seals in
the brake and ciutch hydraulic units and the stop light
switeh must be renewad,

1. Pump afli the old fiuid froem the brake hydraulic
system by slackening off the bieed screw furthest
from the master cylinder L to 3 of a turn and when the
fluid changes to air retighten the bleed screw. Pro-
ceed with the next furthest and finish at the bleed
screw nearest the master cylinder, Discard all the
ofd ftuid.

2, Repeat the previous operation with the clutch
hydraulic system but in this Instance there is only
one bleed screw.

3, Flil the master cylinder reservoir with Girling
Cleaning Fluid and pump out through each brake and
clutch bieed screw. Continue to repienish the master
cylinder reservoir until at least a quart (1.1 litres)
has passed through each bleed screw. Discard all
the oid fluid.

4. When necessary, remove all flexible hoses and brake
and cluech hydraulic units; dismantle, clean and fit
new saals. Blow out the pipes with dry compressed
air and refit, together with new flexible hoses and a
new stop [ight switch. See under ""Seals in the
hydraulic units’’,

5, Refill the master cylinder reservair with the recom-
mended fluid, see under *‘Recommended Lubri-
cants''—Section P and bleed both hydraulic systems
of ale, see under *'Bleeding the hydraulic system’ in
this Section and *‘Bleeding the system”” in Section O,

Seals in the hydraulic units

The seals in the hydraulic units must be renewed every

three years and also whenever the brake and clutch -

hydrauiic systems have been contaminated with a minerat
oil.

The mast satisfactory method of seal renawal is to replace
the existing hydraulic units with Replacement Service
Units available through the spares channels; however
should this procedure be impracticable Service Kits,
containing the seals and when necessary tubes of [ubri
cants, are avaifabfe.
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WHEELS AND TYRES
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Fig. 1. Three different ways of interchonging the wheels and tyres
to even up iyre wear

MAINTENANCE

Jacking up the car

When removing the wheels it is recommended that the
Jack supplied with the car is used. At the front, the jack
head is positioned on the centre line of the car, im-
mediatety in front of the spare wheel well, under bath
front pivots of the front suspension wishbones. At the
rear, the jack head Jocates a spigot protruding beneath
each end of the detachable rear cross member.

If a garage type of jack is employed, the previously
described front jacking point is used, but at the rear, the
Jack head is positioned on the centre [ine of the car,
beneath the detachable rear cross member Immediately
under the extreme rear engine mounting,

Repositioning tyres

Tyres complete with rims should be interchanged at
regular intervals. Fig, 1 shows three different ways
of carrying out this change.

Diagonal interchanging berween left-hand front and right-
hand rear and between right-hand front and left-hand
rear provides the most satisfactory first change because
it reverses the directions of rotation. Subsequent inter-
changing of front and rear tyres should be as indicated by
their appearance with the object of keeping the wear on
all the treads even and uniform.

Inflation pressures

Tyres should be examined regularly, preferably once a
week for loss of pressure. Pressures should be checked
when the tyres are cold, such as after standing overnight,
and not when they have attained neormal runnping tem-
peratures. Danotover-inflate,and donot reduce pressures

~which have increased owing to altered temperature.

The correct inflation pressures are given in the General
Lata Section.

Tyre darmage

Tyres should be examined at regular intervals for small
objects embedded In the treads, such as flints and nails;
also for cuts and penetrations, and for damage due 1o
impacts with kerbs, ete.

Minor injuries confined to tread rubber, such as from
small pieces of glass or road dressing material, require
no attention other than the removal of the objects.
More severe tread cuts and wall rubber damage require
vulcanised repairs.

Injuries which extend into or through the fabric, except
ciean nail holes, serfously weaken the tyre. Satisfactory
repair necessitates new fabric being built in and vulcan-
ised. This requires expensive plant equipment and should
be undertaken by a tyre repair specialist or by the
tyre maker.

Small holes in the tread, such as nail holes, in tubeless
tyres can be repaired efficiently by means of rubber plugs
which are contained in the Dunicp “*Reddipiug’ Repair
Kit., Full instructions for their use are included with
the kit.

Qil and grease

il and grease should be removed by using petrol
sparingly. If oll or grease on the tyres results from
over-tubrication or defective oil sealing, suitable
carractive action should be taken.

Uneven tyre wear

All tyres should be examined at regular intervals for
uneven wear.
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CAUSES AND RECTIFICATION OF
UNEVEN TYRE WEAR

The causes of uneven tyre wear are often difficult to
diagnose individually; it is advisable, in such cases, to
check all the following points:—

{g) Tyre pressures {see under ‘‘Maintenance’’}.

{b) Brake freedam and drum balance, shoe settings, drum
conditfen and trueness.

{c) Front wheel alignment (see Section F).
(d) Front wheel camber angles (see Section F).

(e) Play in hub bearings. Adjustment is described in
Section Funder the heading ““Front Hub Adjustment™".

{f) Play in steering joints. See Sectiops F and [ for the
renewal procedure.

{g) Wheel lift and wobble, On a truly mounted and
revolving wheel the difference between the high
and fow points measured at any location on either
tyre seat (Fig. 2 at ""A"") should nat exceed 0-050 In.
(1-0 mm). The lateral variation measured on the
vertical inside face of the flange (Fig. 2 at "‘B™") should
nat exceed ¢-050 in. (1-0 mm). Thepositions *'C""and
“D” may be used when the tyre is mounted on
the rim.

(). Balance of the wheel and tyre assemblies. The tyres
should be checked for both static and dynamic
balance (see under *'Tyre and VWheel Balance™).

(i) Condition of road springs and shock absorbers (see
Sectians Fand M),

Irregular wear may be caused in addition by the [ocal
road conditions, such as from a combination of steep
camber, abrasive surfaces and frequent hills and bends.
Driving methods may also be involved; thus with all the

above points properly checked, uneven wear may still be

experienced, The only solution in such cases is to regu-
larly reposition the wheels and tyres as described under
“‘Maintenance’.

| =]
4431 i D

Fig. 2. Rim fift ond wobble, "'A™ and "'B"" indicate the check points
to be vsed on o rim but paints “C** and “D'" can be used when the
tyre is mounted

Wear characteristics

Certain faults which cause uneven tyre wear produce -
easlly recognisable wear characteristics. With knowledge
of these characteristics, the fault may often be quickly
diaghesed and the rectification procedure considerably
reduced.

Incorrect tyre pressure

Tyre distortion due to persistent under-inflation ‘rauses
rapid wear on the shouiders and [eaves the centre
standing proud. Qver-inflation has the opposite effect,
i.e., excessive wear on the centre tread [eaving the
shouiders steanding proud.

Misalignment of the front wheels

The tyre tread having been scrubbed off [arerally is -
caused by wheel misalignment. An upstanding sharp
fin an the adge of each pattern rib 15 a sure sign of mis-
allgnmeant.

With minor misalignment, probably aggeavated by road
camber, the ribs may have sharp edges instead of up-~
standing fins.
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Fig. 3.

Fin and feather wear due to extreme wheel misalignment,

CHECKING WHEEL AND TYRE RUN-OUT

When preparing the car for a suspension or steering
check, the wheels and tyres must be checked first for
“run-out''.

During the suspension or steering checks, the points of
“run-out’ are positioned well away from the contact
points of any garges that may be in use.

When checking camber, castor or king pin inclination, set
the points of ““run-out® horizontally and when checking
front wheal alighment, set the points of ““run-out”
vertfcally.

1. lack up the wheel to be checked for “run-out™,

2. Spin the wheel while holding a plece of chalk close to
 the wall of the tyre.

3. Move the chalk progressively nearer the tyre until it
makes contact with any “'run-oue™.

4, Mark the centres of the *‘run-out” with a cross.

5. Lower the car to the ground but before making any
suspension or staering checks, roll the car forwards
and backwards ta position the wheels in their normal
running attitude.

NYLON TYRES

Nylon tyres may develop temporary flatting after standing
for some time and caooling off, following 2 long run during
which high temperatures have been reached.

These flat spots can be run out quite quickly but it may
be necessary to approach the speeds and temperatures
which have led to the flatting. For example, flats on tyres
which have developed after a long fast run may be difficule
to remove if the car is then used for local ‘“pottering”
especially if the weather has become colder and wetter.

Before balancing nylon tyres it is desirable to ensure that
these flats have been fully run out, otherwise a false
balance may be cbtained.

TYRE AND WHEEL BALANCE

(n the interests of smooth riding, precise steering and
high stability, all tyres are balance checked to pre-
determined limits. Coloured spots may be found on ane
bead indicating the lightest part of the tyre, which should
be fitted near to the valve,

Where balance weights have been fitted to the wheel
rims, it is advisable to detach them before tyre remaval
to avoid the possibility of their inadvertently falling
inside the tyre, If the same tyre is to be refitted, the
positions and amounts of these balance welghts as well
as the position of the tyre on the wheel should be marked
with chaik on the rim, so that the subsequent repfacement
may restore the original balance as far as possible.

The original degree of balance Is not necessarily main-
tained in service, as it may be affected by wneven tread
wear, by cover repairs, or by tyre removal and replace-
ment. Normal wear of maving parts may also render
the car mare sensitive to unbalance.

Rebalancing of tyre and wheel assemblies should be
carried out with the aid of approved equipment capable
of measuring both static and dynamic balance.
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Dunlop “'SP** or Radial Ply Tyres

On cars fitted with Dunlop 'SP or radial ply tyres, the
roadwheels must be balanced every 10,000 miles {16,000
kms.), or every 5,000 miles (8,000 kms.) if operated for
continuous high speed driving,

RIMS AND DUNLOP “SP” OR RADIAL PLY
TYRES (Fig. 4)

Dunlop *'SP*' tyres are fitted to later cars as ariginal
equipment and always on 4L x 12 rims, a wide section

rim.

As Dunlop “'SP"' or any other radial ply tyres must not |

be fitted to the 4] x12L rims, which woere ariginal
equipment on earlier cars, it is imperatjve that before
this type of tyre is fitted, the rim width js measured to
ensure that it is of the wider type.

A cross section view of both rims i given in the {Hustra-
tion and shows the wider rim for the Dunlop “'SP"’ or
radial ply tyre at “A™,

TYRES—REMOVAL AND REFITTING (Fig. 4)

Two types of rims have been used and they are as
follows:—

A.  The wider 4% x 12 rim, fitted to later cars, When a
tyre is fitted, this rim can be recognised by the
Inclined side face of the rim well on the “non-valve "
side. Tyres must always be removed and refitead
from the '‘non-valve' side when the smaller bead
seat, marked by a “star” in the illustration, will
facilltate both operations.

B. The4! x 12L rim, fitted to earljer cars. When a tyee

is fitted, this rim can be recognised by the rim wel

having symmetrical side faces. Tyres must always -

be removed and refitted from the "valve'' stde when

the smaller bead seat, marked by 2 “star” in the

iMlustration, will facilitate bath operations,

7725

I : ﬁ NARROW BEAD SEAT
Flg. 4. A erass section view of the rims shawing where the widih is..

measured and the side having the narrow beod sent from which sids
the tyre must always be removed and refitted.

- A rThe wider 4% x 12 rim which must always be used whan

Duniop “'SP" or radial ply tyres are fitted.
The narrower bead seatis seenaon the “‘non-valve™ side and it
is frem this side thet the tyre must be remaved and refittad,

B The 4% 12L rim t which only the Durlop "“C41 Gold Seaf®.
or similar tyre must be fitted. :
The narrower bead seat is seen on the “voive™ slde and it is
from this slde thot the tyre is removed and refitted.
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WHEEL TRIM DISCS

i A wheel trim disc is fitted to gach of the four roadwheels
and therefore must be removed from the roadwheel
| before the spare Is fitted. The wheel trim disc is held on
| by the nave plate and has a hale for the tyre valve,

i To remove and refit

1. Remove the nave plate from the roadwheel by inserting

i ascrewdriver between Its edge and the wheel, lever
off using the rim as a fulerum.

9 Ease the wheet trim dis¢ off the three nave plate studs
and the tyre valve.

i 3. Refitting is the reverse of the removal sequence and a
smear of grease on the three nave plate studs will
facilitate the fitting of the nave plate.

CHOICE OF TYRES

Only the type of tyre fitted as original equipment should

be used far replacement purposes.

However, should different tyres be required because the |

car is being consistently usad for special work, such as

high speed or cross country motoring, careful thought

concerning their choice cannot be aver-emphasized.

As tyres can sometimes alter the ride and the character-

istics of the car, it is recornmended that the Technical §

Department is consulted to ensure that the most suitable

type of tyre is chosen.
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ELECTRICAL SYSTEM

Years of experience have proved Lucas electrical
equipment to be very reliable and efficient. Periodical
maintenance, however, must not be neglected if the
best results are to be obtained from the system.

If trouble is experienced with any of the eiectrical
equipment it is important that the exact source is quickly
located by following an orderly course of investigation.
Random probing among units of the system is useless
and often incurs much unwarranted expense without
locating the true source of trouble.

Trouble in the system can generally be immediately
localised to a particular unit of the system by its very
nature. Further localisation, in order to trace its exact
source within the fauity unit, shouid then be carried out
by following the series of testing operations laid down
under the appropriate section.

It is important to pote, however, that these tests cannot
be satisfactorily carried out unless the equipment
recommended is available. Further, it will be seen
that special equipment is needed for dismantling and
reassembiing seme units of the system and should this
equipment not be available dismantling must not
he attempted.

It is recommended that the fullest use Is made of the
very extensive Lucas Service System. New units and
reconditioned exchange units are always available at
these Service Depots.

The electrical system is a 1Z volt carth return type
employing positive earth polarity on earlier models, and

negative garth polarity from first production of Imp I, i
Chamois lI, and Van. lt can be broken down into the :

following units:—

—

Battery,

2. Generator and control box.

3. Starter and starter switch.

4. lgnition system (coil, distributor and plugsh

5. Lamps, switches, direction indicators, windscreen
wipetrs, etc,

We have tested and recommend the Ave Model 12
{obtainable from Avo Ltd., 92-96 Yauxhall Bridge Road,
London, 5.W.1} which has been specially designed far
automotive use and enables a wide range of checking i

aperations to be carried out with a single instrument.
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BATTERY

! DESCRIPTION -

BHNHT7/9A and BHNH9A Types

These batteries are fitted to earlier Imp and Chameis
i models. They are the “‘clean-top” design incorporating
| 2 one piece cell lid with separate screw-type vent plugs.
The design provides for tapered terminal posts to which
{ Is fitted in service lead diecast female tapered connectors
i with self-tapping fixing screws.

‘D' Type

This type of battery Is fitted to the Imp Il, Chamois I,
and Van fram first production. The design also includes
a one piece celt lid but with a manifold one plece venting
system to replace the separate screw-type vent plugs.

The manifold venting system gives an enlarped gassing
area, minimlses acid spray and simplifies the topping-up
of the battery, making servicing easier. The battery has
'L’ shaped bolt-haled terminal posts to which is fitted in
servlce eyelet cahls connactors.

MAINTENANCE

Battery maintenance consists mainly of regular inspection

and servicing.

1. Keep the battery and its surroundings clean and dry.
Give particular attention to the top of the battery to

prevent efectrical feakage between the terminals,

2. Rernove the vent plugs or battery manifold and see
that the vent heles are clear.

3. Check the electrolyte level and top up, when
necessary. The correct level is just to the top surface

of the separator guard. Do not over-fill er acid will.

escape through the vent holes with detrimental effect
to the connections and adjacent parts of the car.

-CAUTION—Neaver use

: insert_ the seif-tapping. screw and tighten ‘with
- medlum pressure only; All in the recess around the

" The use of a Lucas battery filler wiil- be found

helpful In this topping-up process, as it ensures that
the correct electrolyte level is automatically
obtained and alsa prevents distilled water belng -
spliied over the top of the battery.

Distilled water should always be used for topping—dp.

In an emergency, however, drinking water, clean
rainwater or melted snow may be used. The follow-
ing waters must not be used: salt water, chlorinated
water, chemically softened water or stagnant water,

a naked. light when
examining a battery, as the mixture of oxygen and
hydrogen given off by the battery when an chargs,
and to 2 lesser extent when standing idle, can he
dangercusly explosive.

if a battery is found to need an excessive amount of
topping-up, the cause should be sought. If an
excesslve charge Is suspected, check the regulator
setting. If one cell in particufar is at favit, examine
the container for cracks.

MNever transfer
another.

electrolyte from one cell to -

With the diecast type of connecter no cotrosion
difficulties arise, When fitting the connectors to
the battery, first smear the inside of the tapered
hole of the connector with silicone grease and push
on the connector by hand.

scraw head with mere sllicone grease. M thae con-
nectors are fitted dry, and driven home with too
much force, they will be difficult to remove at a !
later date, L

Examine the earth connection to ensure that it Is |
clean and free from rust or corrosion, ’
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TESTING

Measure the specific gravity of the electrolyte in each
cell in turn, with a hiydrometer. The reading given by
each cell should be approximately the same; if one cell
differs appreciably from the others, an internal fauit in
the ceil is indicated. This will probably be confirmed b}f
the heavy discharge test described later.

The appearance of the electrolyte drawn into the
hydrometer when taking a reading gives a useful indi-
cation of the state of the piates; if it is very dirty, or
contains small particles in suspension, it is possible that
the plates are in a bad condition,

Check the specific gravity of the electrolyte (See Fig. 1)
as an indication of the state of charge of the battery,
i using a hydrometer.

"HOLD TUBE
/ (VERTICALLY
§ .
3z

DO NOT DRAW
IN TOO MUCH .
ELECTROLYTE

Fig. 1. Taking hydrometer readings, take readings
at gye fevel

The specific gravities and: thelr Indications are as
follows:—

Climate ordinarily below 26-7°C, {80°F.)

Cell fully charged 12704290
Cell half charged 1190—1-210
Cell fully discharged 1-110—1-130

Climate ordinarily above 26:7°C, (80°F.)

Cell fully charged 1-210—1230
Cell half charged 1-130—1-130
Cell fully discharged 1-050—1-070

“ The  specific gravity of electrolyte varies with its

temperature., The figures quoted are for an electrolyte
temperature of 15-6°C. (60°F). If the -electrolyte
temperature is above 15-6°C. {60°F.} add -002 to the
hydremeter reading for each 2-8°C, (5°F.} rise to obtain
true specific gravity. Similarly ‘002 must be deducted
from the hydrometer reading for each 2-8°C, (5°F)

* below 15-6°C. (60°F.).

The temperature must be that actually indicated by a
thermometer immersed in the electrolyte and not the
surrounding atmospheric temperature.

If the level of the electrolyte is so low that a hydro-
meter reading cannot be taken, no attempt should be
made to take a reading after adding distilled water
until the battery has been on charge for at least thirty
minutes. NEVER transfer electrolyte from one cell to
ancther,

If the car is out of use for any length of time the battery
should not be allowed to run ‘dewn or to remain in a
discharged conditien. It should be recharged about
every fortnight from an independent electric supply.

Heavy discharge test

A heavy discharge test is 2 timed on-load voltage check
applied separately te each cell of the battery.

Prlor to testing, the battery must have been off charge
for several hours and each cell must be at least 70%
charged, having a minimum electrolyte density of
1-230 s.g. in climates normally below 26-7°C. (80°F.) or
1160 5.g. In hotter climates. The correct size of tester for
use on car batteries is one having an element rated at
between 150 and 140 amperes,

It Is important to use only a suitably rated tester,

A cell in good condition will be one that wHl maintain a
constant voltage reading of between 1-2 and 1-3 volis
for a period of 10 seconds, whiist the prongs of the tester
are pressed on to adjacent cell interconnectors. A weak
celi will show a rapidly falling voltage. If all the cells
appear weak, this could indlcate that the battery Is
merely discharged but otherwise healthy.
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Remember that if the battery is subjected to heavy loads
(i.e., long periods of night parking with lights on) without
suitabfe opportunities for recharging, a low state of
charge Is only to be expected. A fault in the dynamo or
regufator, or neglect during a perfod out of commissien,
may also be responsible for any trouble.

RECHARGING FROM AN EXTERNAL SUPPLY

If tests indicate that the battery is discharged, but is
otherwise in good condition, it should be re-charged,
elther on the vehicle by a period of daytime running or
on the bench fram an excernal supply. if the fatter, the
battery should be charged until the specific gravity and
voltage show no increase aver three successive hourly
readings. During the charge the electrolyte must be
~ kept level with the top of the separator guard by the
addition of distilled water. Re-charge rates are as
follows:—

BHNH7/9A Batteries (32 ampere-hour) - 3 amps.
BHNH9A  Batteries (38 ampereshour)  3-5 amps.
D type Batteries (32 ampere-hour) 3 amps.

Do not allow the temperature of the electrolyte to exceed
the maximum permissible temperature during charging,

f.e.
Climates below 26-7°C. (80°F.)
Climates above 26-7°C. (B0°F.)

A battery in which all cells show a general falling off in

efficiency will often respond to the process known as
Heycling™.

37.8°C. (100°F))
| 48-9°C, {120°F.)

This process consists of fully charging the

PREPARING NEW BATTERIES FOR SERVICE

Baiteries for the home market are normally supplied
dry apd uncharged; in this event the instructions in
paragraphs (a) should be fallowed.

S TR EEE T T e e e T P

Batteries for export markets are supplied “dry-:hargeﬂ“. .

Before fitting to the vehicle the battery must be filled
with acld as described in paragraphs (b); no initiaf charging
is necessary, although, if time permits a short freshening
charge s advantageous.

"Proparation of electrolyte

Elettrolyte of the specific gravity given below is prepared |
by mixing distilled water and concentrated su]phurlc

atid, usually of 1-840 5.G.

The mixing must be carried out either In a lead-lined
tank or in suitable glass or earthenware vessels. Slowly
add the acid to the water, stirring with a glass rod,
Never add the water to the acid as the resulting chemical
reaction causes violent and dangerous spurting of the
concentrated acid. The approximate proportion of acid
and water are indicated in the following table.

Climates rormally below 27°C, (80°F.)

Add one part (by volume) of acid of 1.840 specific gravity
to 3:2 parts (by volume} of pure distilled water to obtain
a final specific gravity of 1-260 at 15:-5°C. (60°F.} acid
temperature, -

battery as described above, and then discharging it by - - ‘
connacting to a lamp board, or cther load at the same. . " -~

rate. The battery should be capable of providing this. -

current for at least 7 hours before it is fully discharged,

as indicated by the voltage of each cell falling to 1.8, [f
the battery discharges In a shorter tlme, repeat tha’

"*cycle’ of charge and discharge.

i Boost charging

Befare boost charging a battery ar i:a.rrying aut are

i welding on the vehicle, isolate the battery from the system
¢ by disconnecting both its terminals. This s to avoid
damage to transistorized equipment which may be in the
{ system.

Climates normally abave 27°C. (80°F.)

" Add one part (by valume) of acid of 1-840 specific gravity

to 43 parts (by volume) of pure distilled water to ebtain
a final specific gravity of 1210 at 15.5°C. (60°F.) acid
temperature.

“Heat is produced by the mixture of acid and water, and

the electrolyte should be allowed to cool before taking
hydrometer readings—unless a thermometer is used to
measure the actual temperature, and a correction applied

ta the reading as previcusly described—and befare .

pouring the electralyte into the battery.
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{ Batteries should not be filled with acid until they are

required for initlal charging. The following table gives
the acid required to fill cone cell.

Battery type: Acid far ene cell:
BHMNHZ 9A £ pinc (380 cc)
BHNHA 2 pint {340 cc}
D type 2 pint (400 cc.)

(@) UNCHARGED BATTERIES

Filling the cells

The temperature of the acid, battery and filling-In roam
must not be below 0°C. (32°F.). Carefully break the
seals In the filling holes and half fili each cell with electro-
lyte of the appropriate specific gravity. Allow the battery
to stand for at ieast six heurs, in order to dissipate the
heat generated by the chemical action of the acid on the
plates and separators, and then add sufficient electralyte
to fill each cell to the top of the separator guard. Allow to
stand far a further two hours and then proceed with the
initial charge. :

Initial charge

The initial charging rate is 2 amperes for BHNH7 /%A

i barteries, 2.5 amperes for BHMH?A batteries and 2
i amperes for D type batteries, Charge at this rate until

the voltage and specific gravity readings show no increase
aver five successive hourly readings. This will take fram
40 to 80 hours, depending on the fength of time the battery
has been stored before charging.

Some harmless frothing may occur during the first few
hours; this can be minimlsed hy a reduction in the
charging current. Canversely, frothing wiil be Increased
If the specified charging rate is exceeded,

Keep the current constant by varying the series resistance
of the crcuit, or the generator output. This charge
should not be broken by long rest periods. If,
however, the temperature of any cell rises above the
permissible maximum, the charge must be interrupted
untii the temperature has falien at feast 5-5°C. (10°F.)
below that figure.

Throughout the charge, the electrolyte must be kept
level with the top of the separator guard by the
addition of acid solution of the same specific pravity
as the original fiilling-in acid, until spedfic gravity

and voltage readings have remained constant for five
successive hourly readings, If the charge is continued
beyond that point, top-up with distilled water.

At the end of the charge carefully check the specific
gravity in gach eeil to ensure that, when corrected to
15-6°C. (60°F.), it lies within the specific limits, If any call
requires adjustment, some of the electrofyte must be
syphoned off and replaced either by distilled water or by
acid of the strength originally used for filling-in, depend-
ing an whether the specific gravity 1s tao high or too fow,

Continue the charge for an hour or so to ensure adequate
mixing of the electrolyte and again check the specifie
gravity readings. if necessary, repeat the adjustment
process until the destred reading is obtained in each celi.
Finaily, allow the battery to cool and syphon off any
efectrolyte above the tops of the separator guard.

(t) “DRY-CHARGED" BATTERIES

Electrolyte of the appropriate specific gravity, either
1-260 or 1-210, is prepared as previously described.

Filling the cells

W¥hilst these batteries leave the factory in the fully
“*dry-charged™ condition, they may slowly lose some
charge In storage. in view of this, the following filling
instructions must be carefully observed:—

With the acid, battery and room temperature between

15:5—37-7°C. (60—100°F.), remove the vent plugs and |

fill {in one operation) each cell to the separator guard or, |

when applicable, to the coloured marker line.

Measure the temperature and specific gravity of the |

electrelyte in each of the cells. Allow to stand for 20
minutes and then re-check the specific gravity and

temperatures of the electrolyte in each celi.

The battery is then ready for service, unless the above

checks show the electrolyte temperature to have risen |
by more than 5-5°C. (10°F.), or the specific gravity to i

have fallen by more than 10 "points" {010 5.G).

In this event, it will be necessary to re-charge the battery |
at the appropriate re-charge rate untii the specific i
gravity values remain constant for three successive |

hourly readings and all cells are gassing freely,

During charging, keep the electrolyte in each cell level

with the separator guard by adding distilled water—not

acid.



ROOTES MANUAL WSM.141

st re-issue

Section N (Electrical Equipment) Page 7
-GENERATOR
MODEL C40—1
GEMNERAL
The generator is a shunt-wound, two-pole, two-brush
machine, arranged 1o work in conjunction with a Lucas _
regulator unit. A fan, integral with the driving pulley, T AT .
draws cooling air through the generator, inlet and outlet
holes being provided in the end brackets of the unit.
IMIECT
: " OILHERE
The armature is supported at the drive end in a bal! race
bearing and at the commutator end in a porous bronze - SUTRUT
bush. FELT RING TERMINAL
HELD
TERMINAL
POROUS
BROMZE

ROUTINE MAINTENANCE

. Lubrication

: Belt adjustment -

:‘Every 5,000 miles or every six months, whichever

occurs first, inject a few drops of Shell X-100, 30 engine
oil into the hole marked “OIL"" at the end of the com-
mutator bearing housing (See Fig. 2). A felt ring located
In the housing will zbsorb the oil and act as a reservoir.

: Inspection of brushgear

Every 24,000 miles, the generator should be removed

from the engine and the brushgear be inspected in the
manner described in later paragraphs under Servicing.’

Inspect the drivi'ng Eelt‘ occasionally and, If necessary,
adjust the tension by following the procedure described

i in Section “'B”". The machine must be properly aligned
i following an adjustment, otherwise undue strain will be
| thrown on the generator bearings.

| PEREORMANCE DATA

The figures covering the design and performance of the

generator are given in General Data, to which reference

should be made when carrying out any test.

BUSH

- Fig. 2. Generator Jubrication ond terminal connections

TESTING

Testing in . position to determine condition of

generator

procedure to locate the cause... . . :

Inspect the driving belt and adjust if necessary {See
Section B). : '

Check the Lucar connections en the commutator-
end bracket. The larger eonnector carries the main
generator output, the smaller connector the field
current (See Fig, 2.

2,

Switch off all lights and accessorfes, pult off the
conpectors from the terminals of the generator and .
connect the two terminal blades with a short length
of wire.

Start the engine and set to run at normal idling.
spead.

In the event of charging trouble, acjoﬁt the fbllaﬁing :

H
H
i
H

i
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5 On vehicles with positive earth, clip the negative lead
of 2 maving coil type voltmeter, calibrated 0—320
volts, to one generator term(nal and the positive lead
to a good earthing point on the yoke.

On vehicles with negative earth, make the voltmeter
connections in reverse order.

6. Gradually increase the engine speed, when the
voltmeter reading should rise rapldly and witheut
fluctuation. Do not allow the voltmeter reading
to reach 20 volts, and do not race the engine in an
attempt to increase the voltage. It is sufficient to
run the generator up to a speed of 1,000 r.p.m, If
the voltage does not rise rapidly and without
fluctuation the unit must be dismantled for internal
examination. '

Excessive sparking ar the commutator in the above
test Indicates a defective armature which should be
renewed.

If a radio suppression- capacitor is fitted between the
output terminal and earth, disconnect this capacitor and
re-test the generator before dismantling. If a reading is

now given on the voltmeter, the capacitor is defective and

must be renewed.

If the generator is in good order, remave the link from
between the terminals and restore the original connec-
tians.

1. COMMUTATOR-EMD BRACKET 6. YOKE

1, FELT RING 7. RETAINING CUP
3. EELT RING RETAINER 8, FELT RING

4. BRONZE BUSH 3. TERMINAL '
5.

SERVICING

To dismantle (See Fig. 3)

Take off the driving pulley and Woodruff key.
Unscrew and withdraw the two through bolts (11).

Withdraw the commutator-end bracket (1) from the
yake ().

Lift the driving-end bracket and armature assembly
from the yoke. Take care not to lose the fibre
thrust washer (5) from the commutator-end of the
shaft.

The driving-end bracket, which on remioval from
the yoke has withdrawn with it the armature and
armature shaft ball-bearing, need not be separated
from the shaft unless the bearing is suspected and
requires examination, or the armature is to be
renewed; in this event the armature should be

- removed from the end bracket by means of a hand

FIBRE WASHER 10. TERMINAL 'F*

- press.

1. THROUGH BOLTS

12, BEARING RETAIMER

13, DRIVE-END BEARING
t4. CORRUGATED WASHER
15. DRIVE-ENDr BRACKET

Fig. 3. Exploded view of generator
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Fig. 4. Assembling end bracket and brushes to genergtor

Brushgear {checking with yoke removed)

1. LIft the brushes up into the brush boxes and secure
- them in that position by placing the brush springs
against the sides of the brushes as shown in Fig. 4(A).

2. Fit the commutator-end bracket over the com-
i mutator and release the brushes. :

i 3. Hold back each of the brush springs and move the
: brush by pulling gently on its flexible connector. If
the movement is sluggish, remove the brush from
its holder and ease its sides by lightly polishing on a

smooth file, Always refit brushes in their original

positions. If the brushes are badly worn, new
brushes must be fitted and bedded te the com-

mutator. The minimum permissible length of brush -

is 2 in. (7 mm.).

4. Test the brush spring pressures by means of a spring

scale held radially to the commutator (See Fig, 5). -

These pressures should be 30 oz. (-85 kg.) maximum
when exerted on a new brush, and 13 oz. (-36 kg.)

minimum on a brush worn te % in. (7 mm.). Both -

pressures should be measured and new springs
fitted if the tension 1s low. o

Commutator (See Fig. 6)

Whilst the C40 generator was designed to accommodate

a commutator of moulded construction, preduction also . -

includes machines having commutators of the fabricated
type. Moulded commutators are recognisable by the
exposed end which is quite smooth, unlike that of the
fabricated type from which a metal roll-over and an
insulating cone protrude. .

Clean the commutator with 2z petrol-moistened cloth ;-
and inspect Its surface. If the commutator is in good
condition, the surface will be smooth and free from pits
or burned spots. If pits or burned spots are In evidence, §
carefully polish with a strip of fine glass-paper while
rotating the armature—never use emery paper.

If the foregoing procedure proves ineffective, the com- § -
mutator should be re-skimmed.

Monlded commutator

A moulded commutator can be re:skimmed but not under- §
cut during service. Care must be exercised to ensure that
the finished diameter js not fess than 1-43 in. (3-64 cm.). |
The process of reskimming comprises rough turning |
and diamend turning—in that order., :

Whether or not rough turning Is carried out depands
upon the severity and unevenness of wear which has taken
place, If 2 moulded commutator cannot be completely
cleaned-up without going below the specified diamacer,
the armature must be renswed.

Fig. 5. Testing brush spring tension
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ROCE R TNSULATING strip over the top of the armature in line with the shaft.
™,

FABRICATED COMMUTATOR MOULDED COMMUTATOR

Fig. &. Fabricated and mouided commutator types

i Fabricated commurtator

: To remedy a badly worn fabricated commutator, under-

cut the insulators between the segments to a depth of
L in. (-79 mm.), then take a light skim cut with a very

3z

sharp tool {preferably diamond tipped).

If a non-diamond tipped tool is used for machining, the

i commutator should afterwards be lightly poiished using

a very fine glass-paper, NEVER emery cloth.:

{ Armature

H
i

The troubles which may develop in armatures in service -

may be classified as short circuits, open cireuits, and

| earthed circuits. The usual causes of these troubles and
i the methods of testing the armature are described in the

follawlng paragraphs.

Before proceeding with any test, clean the armature and

i remove the drive end bracket by pressing the shaft out

of the end bracket bearing,

Short clrcult test:

Discolouration of any one or two coils, and blackening of
two or more commutator segments is a sign of a short

{ circuit. The usual causes are as follows:—

{ 4. Carbon -or copper dust having become lodged

between the commutator segments.
2. Solder particies getting behind the commutater.

An overload, resulting in excessive heating, causing
the insulatioh to break down.

4, Tha insylation becoming damaged.

Place the armature in a Growler as shown In Fig. 7.
Energise the Growler and hold a narrow plece of steel

Slowly revolve the armature, keeping the steel strip in
the same position.

If a short clrcuit exists, the steel strip will be heavily
attracted towards the slot containing the fauley coil.
if the attraction is particularly heavy, switch off the
Growler quickly, otherwise the coil may be entirely
burnt out.

Remember that a coil is wound in two slots, so that on
turning the armature further, a second fauity slot will be
faund.

Open circuit test:

An open circuit as the term implies, is a break in the
armature windings. This defect is characterised by
violent sparking at the commutator segments between
which the open circuit occurs. Open dircuits can occur
at the commutator segments or in the armature winding,
the more usual causes being:—

1. Overloading, causing excessive heating and melting
out of the solder from the commutator risers,

2. Vibration sufficient to break the commutator con-
nections.,

3. Peor conections which have become oxidised,

4, An earth or short circuit burning open the winding.

5. A mechanical defect causing the armature to rub on

some inside part of machine.

Fig. . Armature short circuit test in Growler
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Fig. 8. Armoture apen circuil test

Using a 12 volt battery and a valtmeter with test prods,
make the conpections shown in Fig. B, Place the valt-

i meter test prods on each pair of adjacent commutator
i segments In turn and note the voltmeter readings, If
i the armature is in good order, all readings will be

: similar, but if hetween any pair of segments a low or

i zero reading is obtained, one ar more adjacent coils are

i open circuited,

Earthed circoit test:

An earthed circuit in the armature is caused by a break-
down in the insulation which will allow a passage of

! current to the generator frame, Such a breakdown can

1 Dirt and carbon dust coliecting behind the com-

{ 2. The armature ‘rubblng.the field po.le-faces; causing

H

{ in contact with the end of the armature shaft, and place .

be attributed to one or more of the following defects:—

mutator risers.

the laminations to rub into the armature wires.

By the laminaticns of the armatures becoming |oose
and rubbing into the armature wires.
Overheating due to thé machine having been run on_

an open circuit,

Using a 12 volt battery, voltmeter and test prods, make
the test connections shown in Fig. 9. Keep one test prod

i the other on each commutator segment in turn,

There should be no voltmeter readings. Any segment on
which a reading is obtained will be connected to the
armature coil nearest an earth faule.

An alternative method is to use a test lamp instead of a |

voltmeter—the lamp will glow if there is an earth.

Field coils

Measure the resistance of the field ¢oils without removing
them from the generator yoke, by means of an ohmmeter
connected between the field terminal and the yoke.
The field resistance is 6 ohms.

if an chmmeter is not available, connect a 12 volt d.c.
supply between the field terminal zand the generator
yoke, with an ammeter in series. The ammeter reading
should be approximately 2 amperes. Zero reading on
the ammeter, or an “infinity”” ohmmeter reading,
indicates an open circuit in the field winding.

If the current reading is much more than 2 amperes, or
the ochmmeter reading s much below 6 ohms, this is an
indication that the insulation of one of the field coils has
broken down.

In either event, unless a substitute generator is available, | -
the field coils must be renewed. To do this, carry out | -~ -
the procedure outlined as follows:— :

" 1. Drill out the rivet securing the field coil terminal

- assembiy vo the yoke, and remove the insulating
sleeve from the terminal blade. |

BOLS

Fig. 9. Armoture earthed clrenit test .
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Fig, 10. Pele-shoe scrawdriver

Unselder the terminal blade and earthing eyelet.

Remove the insulation piece which 1s provided to
prevent the junction of the field coils from contact-
ing the yoke.

Mark the yoke and pole shaes so that the latter can
be fitted In their original positiods.

Unscrew the two pole shoe retaining screws by
means of a pole-shoe screwdriver as shown in Fig. 10,

Draw the pole shoes and coils out of the yoke and
lift off the coils.

Fit the new field coils over the pale shoes and
place them in position inside the yoke. Take care
to ensure that the taping of the field coils is not

_trapped between the pole shoes and the yoke.

Locate the pole shoes and field coils by Iightl)r

_tightening the fixing screws.

Fully tighten the screws by means of the pole-shoe
screwdrlver.

10. Solder the terminal bjade and earthing eyelet to |

the appropriate coll ends.
11.  Refit the insulating sleeve and re-rivet the terminal |
assembly to the yoke. i

12.  Refit the Insulation plece behind the junction of the
two colls.

Bearings

Bearings which are worn to such an extent that they
will allow side movement of the armature shaft must be
renewed.

To renew the bearing bush in the commutator-end
bracket, proceed as follows:—

1. Remove the cld bearing bush from the end bracket,
The bush can be withdrawn with a suitable extractor.

2. Withdraw and clean the felt retalner and the felt {
ring. :

3. Insert the felt ringand felt ring retainerin the bearing
housing, then press the new bearing bush inte the
end bracket, using a self extracting tool of the type
and in the manner illustrated in Fig. 11, the fittlng or
mandrel portlon being of 5924 in. (15046 mm} |
diameter and highly polished. !

To withdraw the pin after pressing the bush fully i
home, turn the nut against the sleeve whilst gripping |
the squared end of the fitting pin.

Porous branze bushes must not be reamed after fitting,
or the porosity of the bush may be impaired. i

Before fitting the new bearing bush, it should be allowed
to stand for 24 hours completely immersed in engine oil; |
this will allow the pores of the bush to be filled with |
lybricant, :

The procedure for renewing the ball bearing at the driving
end is as foliows:— i

i. Drill out the rivets which secure the bearing re-
" taining plate to the end bracket, and remove the |
plate (See Fig. 3). i
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2, Press the bearing out of the end bracket, and remave
and clean the corrugated washer and felt ring.

3. Before fitting the replacement bearing, see that it is
clean and pack it with high melting point grease.

4. Place the felt ring and corrugated washer tnto the
bearing housing in the end bracket.

3. Locate the bearing in the housing and press it home,

6. Fit the bearing retaining plate by inserting new Fivets
frem the pulley side of the bracket, end opening the

rivets by means of a punch to secure the plate’

rigidly in position.

To reassemble

1. Fit the drive end bracket to the armature shaft. The
inher journal of the bearing must be supported by a
tube approx:mately 4in. (10 em.) long, £ in. {3 mm.)
thick, and £ in. (1-6 cm.) internal diameter. Do not
use the d ri\re end bracket as a support for the bearing
whilst fitting the armature.

§ TRUNCATED
0-614 1n.3
BA.F. THREAD

; . - HAND PRESS

SQUARED END

EXTRACTING
NUT
SLEEVE

125" B )
FITTIEG—__. | B'n‘fnm) /ﬁL
{05524 in) i
e
a i (Iﬁ-S?mm) ,
M3 025"
/r__,/f,’— (6-35.%-4;]
BEARING
HOUSING

Fig. 11. Fitting porous bronze brush

L Fit the yoke to the drive end bracket.

3. Push the brushes into the brush boxes and secure
them in that position by positioning each brush
spring against the side of its brysh.

4. Fit the fibre thrust washer{s) and commutator end
bracket to the yoke so that the dowel on the bracket
focates with the groove in the yoke, Take care not
to trap the brush connectors,

5. Insert a thin screwdriver through the ventitator
heles adjacent to the brush boxes and gently tever
the spring arms until the brushes locate correctly on
the commutater {see “‘8", Fig, 431,

6. Refit the two through boiﬁs, pulley spacer and shaft

key.
7. Refit the driving pulley,

B, After reassembling lubricate the commutator end
bearing,

- GENERATOR RE-POLARIZATION

* A replacement generatar (dynamo) of the type deséribed _
. in this Section is suitable for use on either positive or |-

negative earch systems, pravided it i3 polarized ta suit the
vehicle’s electrical system after fitting,

To do this, fit the generator to the vehicle but do noet at P
this stage connect the cables to the "“D'" and “'F" ter« i
minals, '

Determine which battery terminal is earthed on the i

vehicle and then temporarily connect a jumper lead to | -

the battery positive terminal (for negative earth systems)
or negative terminal {for pasitive earth systems).

Flick the other end of the jumper lead several times
against terminal “'F"’, this serves to re-polarize the
generatar,

The temporary connectian can now be remaved and the
original cables connected to terminals *'D* and “F*",
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CONTROL BOX

MODEL RBE340

| DESCRIPFTION

{ The contral box is an electra-magnetically operated.

| three-bobbin unit operating on the current-voltage
! system of generator output regulation, which provides
i a more efficient utilisation of generator capacity.

i The unit comprises two separate vibrating armature
! regulators and a cut-out relay, one regulator being
respansive to changes in current and the other to
! voltage. Toothed adjustment cams which can be operated
by a special tool, provide a means of adjusting the
electrical settings.

Preliminary checking of charging circuit

: Before disturbing any electrical adjustments, examine
i as under to ensure that the fault does not lie outside the
¢ control box:—

1. Inspect the generator driving belt. This should be
just taut enough to drive without slipping.

2. lInspect the wiring of the charging circuit and carry
out contipuity tests between the generator, contral
box and ammeter,

3, Check earth connections, particulariy that of the
cantrol box. ‘

4. Check the battery by substitution or with an
hydrometer and a heavy discharge tester.

5. Check the generator by disconnecting the generator
cables and linking the larger generator terminal *‘D"
to the smaller terminal ‘‘F'" and connecting a first
grade moving coil 0—20 voltmeter between this [ink
and earth and running the generator up to about
1000 r.p.m. when a rising voltage should be shown.

6. [n the event of reported undercharging, ascertain
that this is not due to low mileage,

VOLTAGE REGULATOR

Open circuit settings

Ambient Temperature Voftage Setting

10°C. (50°F.) 14.9—15-5
20°C. (68°F.) 147153
30°C. (86°F.) 145154
40°C. (104°F.) 143149

Method of adjustment {See Fig. 12)

Checking and adjustment should be completed as quickly
as possible in order to avoid errors brought about by
heating of the operating cail.

1. Withdraw the cables from control box terminal
blades ““B'", ‘

If the ighition switch is fed from terminal “'B", it will
be necessary ta join the ignition and battery feeds
together with a “‘jumper” lead, to enable the engine
to be started. s

2. Connect a first grade 0—20 moving-coll voltmeter
between control box terminal D’ and a good
earthing point.

A convenient methad of making this connection is to
withdraw the ignition warning lightfeed from control
bex terminal *““WL* and to clip the voltmeter lead
of the appropriate polarity to the small terminal

blade thus exposed—this terminal being electricaily -

commen with terminal ‘D",

3, Start the engine and runm the generator at 3000
r.p.m.

4, Observe the voltmeter pointer.
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The voltmeter reading should be steady and lie between
the appropriate limits given, according to the tem-
perature. An unsteady reading may be due to unclean
contacts. |f the reading occurs outside the appropriate
limits, an adjustment must be made. -In this event,
continue as foliows ;— '

S, Stop the engine and remaove the control box cover.

6. Re-start the engine and run the geﬁerator at 3000
r.p.m.

7. Using the correct tool, turn the voltage adjustment
cam until the correct setting is obtained—turning
the tool elockwise to raise the setting or anti-
clockwise to Tower it.

8. Check the setting by stopping the engine and then
again raising the generator speed to 3000 r.p.m.

2. Restorethe original connections and refit the cover.

CURRENT REGULATOR
On-Load setting

The current regulator on-load setting is equal to the
maximum rated output of the generator, which is 22
amperes.

Method of adjustment (See Fig, 12)

The generator must be made to develop its maximum
output, whatever the state of charge of the battery might
be at the time of setting. The wvoltage regulator must
therefore be rendered inoperative, and this is the
function of the bulldog clip used in keeplng the voltage
regulator contacts together,

ADIUSTMENT
CADMS

TOOL

6430 Y (@Y

CUT-.OUT CURRENT
RELAY REGULATOR

VOLTAGE
REGULATOR

Remeove the control bax cover.

Using a bulldog clip, short out the voltage regulator
contacts.

Withdraw the cables from contral box tarminal
blades B,

Using a suitable "jumper” lead, connect the cables
previously removed to the load side of 2 first grade
0 1o 40 moving coll ammeter.

Connect the other side of the ammeter to one of the
eontrol box terminal blades “'B".

lt Is important to ensure that terminal B’ carries
only this one connection. All other load connections
(including the ignition coil feed) must be made to the
battery side of the ammeter,

Stare the engine and run the generator at 4500
r.p.m.

Observe the ammeter pointer.
The ammeter pointer should be steady and indicate
a current of 22 amperes. An unsteady reading may |
“be due to unclean contacts. If the reading is too high
or too [ow, an adjustment must be made, In this
event, continue as foliows:—

Using the correct tool, turn the current adjustment
cam until the correct setting is obtalned—turning
the tool clockwise to ralse the setting or anti-
clockwise to lower It

Switch off the engine, restore the original cannec-
tions and refit the control box cover,

3

EXTENHAL SOMNMETIOHE SHOWH 8 BRIEEN Lk

1
op A ML | EED MESIIGH

CORRERT
HEGULATOR

“BULLDOG" CLIP

TECULAT A

6GE9

V.R. CONTACTS

Fig. 12, Current-vollage control box and interna! wiring diagram
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CUT-OUT RELAY
Electrical Settings
12-6—13-4
9-3—i1-2

Cut-in Voltage:—
Drop-off Voltage :—

Methed of cut-in adjustment (See- Fig. 12)

Checking and adjusting should be completed as rapldly
as passible to avold errors due to heating of the operating
cofl,

1. Connect a first-grade 0 to 20 moving-coil voltmeter
between control box terminal D" and a goed
earthing point.

A convenient method of making this connection
is to withdraw the ignition warning light feed
from contred box terminal ““WL™ and te clip the
voltmeter lead of appropriate polarity to the small
terminal blade thus exposed—this terminal being
electrically common with terminal “D"'.

2. Start the engine and slowly Increase its speed,
3. Obsarve the voltmeter pointer,

The voltage should rise steadily and then drop slightly at
the instant of contact closure. The cut-in voltage is that
which is indicated immediately before the pointer drops
back and should occur between the limits given under
the headlng of Electrical Settings.

PHOSPHOR BROMNZE ARMATURE
HINGE SPRING CONTROL SPRING

BI-METAL
PACKING-
SPRING

ARMATURE TO
BORBIN CORE
GAP
4-035-0-045 In.)
0-889-1-1 43 mm)

ARMATURE
BACK STOP

' IAB-BI'
TERMINAL
PLATE

MOVING
CONTACT

BLADE
(FOLLOW THROUGH
{0-010-0-020in.)
{0-254-0-508 mrm.)

HXED CONTACT
BRACKET

Fig, 13. Air gap (or mechanical settings) of cul-put refay

ff the cut-in occurs outside those limits, an adjustment
must be made.

In this event reduce engine speed to below cut-in value
and continue as follows:—

4. Remove the caontrol bax cover.

5. Using the correct tool, turn the cut-out relay
adjustment cam a small amount in the appropriate
directlon, turning the teol dockwise to ralse the
setting or anti-clockwise to fower it

6. Repeat the abave checking procedure until the
carrect setting is obtained. -

7. Switch off the engine, restore the original. con- |
nections and refit the cover.

Method of drop-off adjustment

1. Withdraw the cables from control box terminal
blades ““B",

If the ignition switch is fed from terminal “'B” it
will be necessary to ioin the ignition and battery
feeds together with a suitable “jumper lead™,
in enable the engine to be started.

2, Connect a first-grade 0 to 20 moving coil voltmeter
between control box terminal "'B™ and earth.

3, Start the engine and run up to approximately 3000

rp.m.

4, Slowly decelerate and observe the voltméter
palnter. Opening of the contacts, indicated by the
voltmeter pointer drapping to zero, should occur
between the limits given under the heading of
Electrical Settings. If the drop-off occurs outside
these limits, an adjustment must be made. In this
event, continue as follows:—

5. Stop the engine and remove the control box cover.,

6. Adjust the drop-off voitage by carefully bending the
fixed contact bracket. Reducing the contact gap
will raise the drop-off voltage; increasing the gap will ;
lower the drop-off voltage.
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7. Retest and, if necessary, re-adjust until the correct
drop-off setting is obtainad.

This should result in a contact ‘‘follow through'' or
blade deflection of between 010 and 20 jn.
(-254 and -508 mm.).

B. Restore the original connections and refit the cover.

ADJUSTMENT OF AIR GAP SETTINGS
i(See Fig. 13)

Adr gap settings are accuratety adjusted during production
of the contrel box and should require no further atten-
tion. If the original adjustments have been disturbed, it
will be necessary to reset as described under the following
heading.

Armature-to-Bobbin core gaps of VYoltage and
Current Regulators

1. Using the correct tool, turn the adjustment cam to
the point giving minimum lift to the armature
tensioning spring, i.e. by turning the tool to the full
extent antl-clockwise,

2. Slacken the adjustable contact locking nut and screw
back the adjustment contact.

3. Insert a flat stea] feeler gauge of -045 in. thickness
{1143 mm.) between the armature and the copper
separation on the core face, taking care not to turn
up or damage the copper shim. The gauge should
be inserted as far back as the two rivets heads on
the underside of the armature,

4. Retaining the gauge in position and pressing squarely
down on the armature, screw in the adjustable
contact untif it just touches the armature contact.

5. Retighten the locking nut and withdraw the gauge.
6, Carry out the electrical setting procedure.
Contact ‘‘Follow-through” and Armature-to-
Bobbin core gap of Cut-out Relay

1. Press the armature squarely down against the

copper separation on the core face.

2, Adjust the fixed contact bracket to give a “follow-
through®' or blade deflection of the moving contact
of between -010and -020 in. {254 and -508 mm.).

3. Release the armature,

4. Adjust the armature back stop to give a core gap of
between -035 and -045 (n. (-88% and 1-143 mm.).
Check tha cut-in and drop-off voltage settings.

CLEANING CONTACTS

Regulator contacts

Ta clean the voltage or current regulator contaces, use
fine carborundum stone or silicon carbide paper followed
by methylated spirits {denatured alcchol).

Cut-out relay contacts

To clean cut-out relay centacts, use a strip of fine glass
paper—never carborundum stone or emery cloth.
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STARTER MOTOR

MODEL M 35G

GEMERAL

The starter motor Is a four-pele, four-brush machine

having an extended shaft to carry the engine engagement. -

gear or starter drive. This motor is controlled by a
solenocid switch mounted above the battery and operated
by the ignition key on the side of the instrument panel.
In an emergency or for testing purposes, the solenold
can be operated by hand by pressing the rubber cap
covering the plunger.

ROUTINE MAINTENANCE

Periodically remove the cover band from the starter
mator and carry out the following procedure:—

1, Check that the brushes move freely In their helders
by holding back the brush springs and pulling gently
on the flexible connectors. (See Fig. 14). If move-
ment is sluggish, remove the brush from its holder

SPRING

Fig. 14, Checking free movement of carbon brushes

- and clean its sides with a fluffless petrol-molstened

cloth. Replace the brush in its orfginal position.
Brushes which are worn to less than % in. (8mm.) |
in Jength must be renewed. i

Check the tension of the brush springs using a spring
scale. (See Fig. 15). The correct tension is 30 to '
34 oz. Mew springs must be fitted if tensian is fow, |

BRUSH SPRING

7055

Fig. 15. Checking brush spring tenzion

The commutator must be clean and have a polished
appearance. If necessary, clean by pressing a fine
dry cloth against it while the starter is turned by
applying a spanner to the squared extension of the
shaft. Access to the squared shaft is gained by
removing the thimble-shaped metal cover. If the
commutator is very dirty, moisten the cloth with
petrol.

'Keep all electrical connections clean and tight. Any

which may have become dirty must be cleaned and
the contacting surfaces lightly smeared with
petroleum jeliy.
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| SERVICING

Testing in position

1. If the starting motor does not operate or fails to
crank the engine when the starting button Is used,
switch on the lamps {or connect a maving coil 0 to 20

! voltmeter between the battery terminals) and again

¢ operate the starter,

The {amps dim (or the voltmeter reading falls appre-
ciably) but the motor does not crank the engine,

2. This may be caused by the starter drive pinion being
jammed in mesh with the engine flywheel. The
pinion can usually be freed by removing the cap and
applying a spanner to the squared extension of the
shaft at the commutator end. )t is advisable to
remove the starter motor from the engine and
inspect the starter drive,

3. Sluggish actlon of the starter motor may be due to
a discharged battery. Check by disconnecting the
existing cables and reconnecting the motor to a
battery knawn to be fully charged,

If the starter motor now gives narmal cranking of
" the engine the vehicle battery must be examined.

If the starter motor still does not operate satjsfac-
torily, it must be removed from the engine and the
starting motor and starter drive examined,

The lamps do not dim (or the voltmeter reading
remains unaffected) and the motor does not crank
the engine

1. Check by means of a voltmeter or battery-voltage
test [amp that the clrcuit up to the supply terminal
on the motor is in order,

If no voltage is indicated {or the test lamp does not
light), check the circuit from battery to motor via
the starter switch. Ensure that all connections are
clean and tight. If the switch is found to be faulty,
a replacement must be fitted. A reading of battery

voltage {or the test lamp lighting with full brilliance)
at the supply terminal indicates that the starting
motor has an internal fault and must be removed
from the engine for examination.

2. If the motor operates but does not crank the engine,
the starter drive Is in need of cleaning or may have
developed some other fault. In either avent the
motor must be removed from the engine,

Starter cranking circuit test

The most convenient method of testing the circuit is
by taking voltage drop readings, using a low range
voltmeter, This procedure will locate any excessive
reslstance due to poor conntectians or bad cables, which
would prevent the delivery of the normal amount of
current to the starter motor.

For the purpose of the test, it will be netessary to

disconnect the contact breaker lead from the ignition coil
to prevent the engine starting. Before carrying out the
test, ensure that the battery is in good condition and
fully charged.

Voltage drop readings (Negative earthed vehicles)

1. Using a low range voltmeter, tonnect the negative
_ lead of the voltmeter to the starter terminal, and the
positive lead to the positive terminal of the battery,
Operate the starter switch and note the voltmeter
reading.

2. Connect the positive lead of the voltmeter to the

starter commutator end bracket, and the negative :
lead to the negative terminal of the battery, Operate |
the starter switch and agaln note the voltmeter !

reading.

The sum of these two readings must not exceed '5 volt,

The procedure is the same far vehicles with positive ;

earth, except that the voltmeter connections must he
made in reverse order.
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An unduly high reading means that there is excessive
resistance In the starter clrcult, In which event each part
i of the circuit should be checked in turn with particular
: attention to the solenoid switch connections and all
earth connectiens including the engine bonding strip.

On completion of the test, restore the original ignition
connections,

Starter cranking voltage test

This test should be made after any defects previously
located have been corrected. It is a valuable test because
i it gives an Indication of the power absorbed in the
i starter, and also determines whether sufficient voltage
is avaflable to operate the ignition system when the
starter motor is in operation,

1. Disconnect the contact breaker lead from the
ignition coil to prevent the engine starting.

2. Using a zero to 20 range voltmeter, connect the
positive lead of the voltmeter to the starter main
terminal and the negative lead to an earth point on
the starter mounting bracket. (This applies to
vehicles with negative earth. For vehicles with
positive earth, make the voltmeter connections
In reverse order.)

3. Close the starter switch to crank the engine for a
few seconds, and note the voltmeter reading.

i The starter motor should crank the engine at a good rate
i of speed, and-the voltage reading should be not less than
9-5 velts. On completion of the test, restore the original
i ignition connections,

i Measuring light running current (on bench)

{ Secure the starter motor in a vice, then connect the
i motor In series with a starter switch, a zero to 6400
range ammeter, and a 12 volt battery in good condition
i and fully charged.

i Use heavy duty starter cable in the circuit, and utilise a
fixing lug on the starter motor as an earthing point.
Operate the switch and note the reading on the ammeter,

The motor should run at a high speed, and the light
running current should be 45 amperes.

While the starter motar is running at speed, examine
the brushgear and commutator for undue sparking
or excessive brush movement.

Removing the starter motor from the engine

1. Disconnect the earth terminal on the battery to
avold any danger of short circuits,

2, Remove the heavy cable from the starter motor,

1. Remove the mountlng bolts and withdraw the
starter motor from the engine.

Dismantling the starter motor (See Fig. 16)

1. Remove thecover band, hoid back the brush springs
and fift the brushes from their holders.

2. Remove the nuts from the terminal post which
protrudes from the commutator-end bracket,

3, Unscrew the two through bolts from the com-
mutator-end bracket and remove the commutator.
end bracket from the yoke.

4, Remove the drive-end bracket with armatore and
drive from the starter motor yoke,

5. [f it is necessary to remove the drive-end bracket
from the armature it can be slid off after the drive
has been dismantled.

Banch inspection

After the starter motor has been dismantled, the Indis

vidual items must be examined in the following manner,
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Brushgear Earth brushes

Where necassary, the brushes and brush-holders must
be cleaned using a clean fluffless petrol-moistened cloth,

To prevent damage to the commutator, brushes must
be renewed when worn to % in. (8 mm.) length.

To renew the brushes, proceed as follows:—

Insulated brushes

Cut off the original brush flexible & in. (3-17 mm.) from
the aluminium.

Clean up and tin the ariginal resistance-brazed joint.
Qpen out the loop of the new brush flex|(ble,

Tin the laop, taking extra care not to allow any solder
to run towards the brush.

Place the original joint within the foop.

Squeeze-up the clips and solder.

Providing the necessary equipment Is available for
refitting and tightening of the pole -shoes, the above

operations will be found easier to carry out if the fiald
cofls are removed from the yoke.

1. Unsolder the brush flexible from the dip located
beneath the brush box mounting. Open up the
clip, insert the new flexibie, squeeze up the ciip and
re-solder.

The brushes are pre-fortmed so that pre-bedding to
the commutator is unnecessary.

2. Check the brush spring tension using a spring scale
as previously fnstructed,

Checl the tension of any new spring and erisure that
It makes contact with the centre of the brush top.

Commutaior

1. A commutator in goad condition will be smooth and
free from pits and burned spots.

2. Clean the commutator with a petrol-moistened
cloth. If this is ineffective, carefully pofish with a
strlp of fine glass paper, while rotating the armature,
To remedy a badly worn commutazor, dismantle the
starter drive and remove the armature from the
end bracket.

3. Mount the armature in a [athe, rotate at 2 high
speed and take a light cut with a very sharp tool,

BT
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Fig. 16. Exploded view of starter motor
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i Do hot remove any more metal than Is necessary,
Finally polish with very fine glass paper.

The insulators between the cammutator segments
MUST NOT BE UNDERCUT.

Arnfaturs

1. Check for lifting cammutator segments and loose
turns in the armature winding. These may be due
to the starter motor having remained engaged
while the engine is running, thus causing the
armature to be rotated ar excessive speed.

A damaged armature must always be renewed—no
attempt should be made to machine the armature
core or to true a distorted armature shaft. An
indication of a bent shaft or a loose pole shoe may
be given by scored armature [aminations.

2. Anarmature can be tested for open circuits, short
circuits, and earched circuits, by following the
procedure described in earlier paragraphs for the
generatar.

Field coils
Continuity test {See Fig. 17)

1. Connect a battery and light bulb in series with two
pointed probes.

2. I the lamp fails to light in the following test, an open
circuit in the field coils i5 indicated and the defective
coils must be renewed.

3. When the probes are placed on the brush tappings, the

bulb should light.

4. Lighting of the lamp does not necessarily indlicate that
the field lighting coils are in order, [t is possible that
a field coil may be earthed to a pole shoe or to the yoke.

Fig. 17. Checking fiefd colis for open circuit

Insulation tests {See Fig. 18)

1. Connect an ohm meter or a 110-volt A.C, test lamp

between the terminal post and a clean part of the yoke.
Lighting of the test lamp or a low ohmic reading
indicates that the field cails are earthed to the yoke

and must be renewed.

TO Ai0-v, AL
MAINS

NEON BULB

- Fig. 18. Fleld coil insulation test

Again using the 110-v. test iamp, check the sound-
ness of the insufation on the two insulated brush
boxes, [See Fig. 19.)

Wipe clear from the boxes all dust and dirt before
testing in this fashion.
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HECHN BULE

INSULATED T™®@ };1[0—\{. AL

BRUSH BOXES

ALNS
Fig. 19. Bruzh-box insulation test

Fitting new field coils; proceed as follows:—

1.

5.

Unscrew the four pole-shoe retaining screws using
a pole-shoe screwdriver.

Remeve the insulation. piece which Is fitted to
prevent the inter-coll connectors from contacting
with the yoke. Mark the yoke and pole shoes in
order that they may be refitted in their criginal
positions.

Draw the pole shoes and coils out of the yoke and
lift off the coils.

Fit the new field coils over the pole shoes and place
them in position inside the yoke. Ensure that the
taping of the field coils Is not trapped between the
pole shoes and the yoke.

Locate the pole shoes and fleld coils by lightly
tightening the fixing serews,

Refit the Insulation piece between the field coil
connections and the yoke.

7. Finally, tighten the screws by means of the pole-shoe
screwdriver,

Bearings

Bearings which are worn to such an extent that they will
allow excessive side play of the armature shaft must be
renawed.

To renew the bearing bushes proceed as follows:—
1. Press the bearing bush out of the end bracket,

2. Press the new bearing bush into the end bracket
using a shouldered, highly polished mandrel of the
same diameter as the shaft which is to fit in the
bearing. Porous bronze bushes must not be opened
out after fitting, or the porosity of the bush may be
impatred.

3. Before fitting a new porous bronze bearing bush it
should be completely immersed for 24 hours in
clean thin engine ofl. On occasions of urgency this
period may be shortened by heating the oil to
100°C, (212°F} for two hours, then allowing to
cool before removing the bearing bush.

Starter drive

1. The pinion and barrel Is permanently retalned during
manufacture by rolling the four projecting Jugs at
the trailing edge of the barre! over the four notches
of the controf nut, This assembly cannor be dis-
mantled for subsequent re-assembly. When necessary
the complete barrel assembly {ard, preferably, the
screwed sieeve) must be renewed.

2. The pinlon must move freely along the splined
sleeve. If there 1s any dirt or foreign matter on the
sleeve, the starter drive must be washed in petrol
or paraffin and a light film of machine ol smeared
on it.

Re-assembly of the starter motor (See Fig. 16)
This is, In the main, a reversal of the procedure outlined
for dismantling the starter.
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DISTRIBUTOR

MODEL 25D4

GENERAL

Mounted on the distributor driving shaft, immediately
beneath the contact breaker, Is a ceptrifugally operated
timing control mechanism. It comprises a pair of spring-
loaded governor weights, linked by lever action to the
contact breaker cam, At Jow engine speeds, the spring
force maintains the cam in a position in which the spark
is slightly retarded. Under the centrifugal force imparted
by higher engine speeds, the governor weights swing out
against the spring pressure to advance the contact breaker
cam, and thereby the sparl, to suit engine conditions at
the greater speed,

Vacuum-operated timing control is also provided,
designed to give additional advance under part-throttle
conditions, The Infet manifold of the engine is in direct
communication with one side of a spring-loaded
diaphragm. This diaphragm is linked to the contact
breaker plate and rotates the contact breaker heel about
the cam, thus advancing the spark for part-throttle
operating conditions. There is also a micrometer adjust-
ment for making fine altarations in timing to allow for
changes in running conditions, e.g., state of carbonisation
change of fuel, etc. The H.T. brush in the distributor
cover is of composite construction, the centre portion
being made of resistive compound and the ends of softer
carbon. The resistive porticn gives a measure of radioc

interference suppression. Under no circumstances must .
a short nen-resistive brush be used as a replacement for -

the longer resistive brush.

| Special *“Cold Starting" Ignition for Narth America

i The ignitlen coil is a 7-volt unit, afid. during normal

running the excess voltage is dropped across a ballast

i resistor in series with the coil primary windings. For
i starting, an additional contact on the solencid starter

{ switch shorts out the ballast resistor, thus ensuring that

i the terminal voltage, and hance the performance, of the
| coil at this time remains practically unaffected by the
{ drop in battery voltage. As soon as the engine starts, and
i the solencid switch is opened, the ballast resistor is
! automatically reconnected into the primary clreuit.

ROUTINE MAINTENANCE
(See Figs. 20 and 21)

In general, lubrication, cleaning and contact breaker
adjustment censtitute normal maintenance procedure.

Lubrication

Take great care to prevent oil or grease getting on-or
near the contacts, Add a few drops of clean thin engine
cil {SAE.30) through the aperture at the edge of the
contact breaker base to fubricate the centrifugal timing
control. Apply one drop of clean thin engine oif to the
top of the contact breaker pivot post. Lightly smear the
cam with lubricant as specified. Lift off the rotor arm and
apply to the spindle a few drops of clean thin machine cil
to fubricate the cam bearing. It is not necessary to
remove the exposed screw since it affords a clearance
to permit the passage of cil. Refit the rotor arm, Jocating
carefully its moulded projection In the keyway In the
spindle and pushing it on as far as it will go.

ROTOR ARM

L.T. TERMINAL
CAPACITOR

COMTALTS

6672

Fig. 20. Distributor assembly with cover removed

Cleaning

Thoroughly clean the moulded distributor cover, inside
and out, with a soft dry cloth, paying particular attention
to the spaces between the metal electrodes. Ensure that
the carbon brush moves freely in its holder,

Examine the contact breaker. The contacts must be
quite free from grease ar oil. If they are burned or
blackened, clean them with very fine carborundum stone
or emery cloth, then wipe with a petrol-moistened cloth, -



1st re-issue

Page 24

ROQTES MAMNUAL WSM.i4]

Section N (Electrical Equipment)

Cleaning is facilitated by removing the contact breaker
lever. To do this, remove the nut, Insulating plece and
connections from the post to which the end of the cantact
breaker spring is anchored. The contact breaker lever
may now be removed from its pivot. Before refitting the
contact breaker, smear the pivot post with clean thin
machine ofl or light grease.

CAPACITOR

L.T.
TERMINAL

CONTACT
e
CDN'IP:ACT-

LATE
SECURING
SCREW

PIBRE
WASHER

TERMINAL

FIXED
CONMTACT
PLATE

EARTH
COMNMNECTION

COMTACT
BREAKER
MOVING
PLATE

CONTACT

CONTACT
BREAKER
. BASE FLATE

Fig. 21. Exploded view of cantoct breaker gssembly

Contact Breaker Adjustment

Check the contact breaker setting. Turn the engine until
the contacts show the maximum opening, that Is when

the operating heel is on the highest paint of the cam.
The gap between the contacts should measure 0-015 In
(-38 mm.}), If the measurement is incorrect, keep the
engine in the position giving maximum opening, slacken
the screw securing the fixed contact plate and adjust its
position to give the required gap. Tighten the screw.
Recheck the setting for other positions of the engine
giving maximum opening,

Performance infarmation

(See General Data).

SERVYICING

Before starting to test, make sure that the batrery is not
fully discharged as this will often produce the same
symptoms as a fault in the ignltion circuit,

Testing in position to locate cause of uneven firing
Run the engine at a fairly fast idling speed.

If possible, short circuit each plug In turn with the blade
of an insufated screwdriver or a hammer head placed
across the terminal to contact the cylinder head.

Short-circuiting the plug in the defective cylinder will
cause no noticeable change in the running note. On the
others, however, there will be a pronounced increase in
roughness,

If short-circuiting the sparking plugs is not possible, due
to their being fitted with shrouded cable connectars,
remave each plug connector in turn. Again. removal of
the connection to the defective cylinder will cause no
noticeable change in the running note, but there will be a
definite increase in roughness when the other plugs are
disconnected. Having thus located the defective cylinder,
stop the engine and remove the cable from the sparking
plug terminal.

Restart the engine and hold the cable end about % in.
{5 mm.) from the cylinder head. If sparking is strong and
regular, the fault lies with the sparking plug, and it should
be removed, cleaned and adjusted, or a replacement
fitted.

If, however, there is no spark, or enly weak irregular
sparking, examine the cable from the plug to the distri-
butor cover. Renew the cable if the insulation is cracied
or perished,
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Clean and examine the distributor moulded caver for
free movement of the carbon brush. (See Fig. 22).
If a replacement brush is necessary, it is important that
the correct type is used. If tracking has occurred,
indicated by a thin black [ine between two or more
electrodes or between one of the electrodes and the bady,
a replacement distributor cover must be fitted.

METHOD OF CABLE CONNECTION

ELECTAOQDE — 7

CARBOMN BRUSH
Fig. 22, Distrlbutor cover and H.T. leads

Testing in position to locate cause of ignition
failure

Spring back the clips and remove the moulded cover.
Lift off the rotor. Without disturbing the wiring, connect
a 0-20 voltmeter between the ““‘C.B* terminal of the
coil and a good earthing point. The engine will normaliy
have stopped with the contacts closed—if so, separate the
cantacts with a piece of clean card. Switch on the ignition
when a reading of battery voltage should be shown on
the voltmeter. If no reading is given proceed as fn (i}
below. Remove the card from between the contacts
when the voltmeter reading should drop ta zero. IF the
battery voltage reading persists, or the reading drops,
but not to zero velts, proceed as in (if), column two.

Low Tension Circuit Fault Location’

{i} No reading in voltmeter test with contacts separated-

Transfer the voltmeter Tead from the *“‘CB™ to “‘SW"

terminal of the coil. If a reading is now shown disconnett |
the cabla from the coil ““CB’” terminal and re-connect the'

voltmeter fead from “SW'' to “‘CB”. No reading will
indicate a fauity coil while a reading of battery voltage
means that the contact breaker insulation of the capacitor
is faulty.

(i) Voltmeter reoding with contacts closed

If a reading of battery voltage is obtained, transfer the
volemeter lead from the coil “'CB" terminal to the
distributor L.T. terminal. if this resuits in the reading
dropping to zero then the coii-to-distributor cable is
faulty, whilea continued reading of battery voltage means
that the contacts are not ‘‘making”. if, however, the
voltmeter still shows a low reading when so cohnected
this indicates high resistance between the contact breaker
mating surfaces. Clean or renew the contacts,

High Tension Circuit

If the low temsion circuit is in order, remove the high
tension cable from the centre terminal of the distributer
cover. Switch on the ignition, the contacts being closed.
Flick open the contacts while the high tension lead from
the coif is held about -% in. {5 mm.) from the cylinder
bloek. 1§ the ignition equipment is in good order, a
strong spark will be obtzined. If no spark occurs, a fault
in the circuit of the secondary winding of the coil is
indicated and the coil must be replaced. :

If sparking occurs In the above test, but apparent ignition
failure persists, test the rotor arm by substitution.

The high tension cables must be carefully examined, and

renewed if the rubber insulstion Is cracked or perished,

using 7 mm, neoprene-covered rubber ignition cable. To -

fit cable to the lgnition coil or the distributer cover, pass

the cable through the knurted moulded termtnal, bare
about § in. {6 mm.) of the end of the cable, thread the .

wire through the brass washer {removed from the original
cable) and bend back the strands. Finally screw the
moulded terminal into the coil moulding.

The cable leads from the distributor to the sparking
plugs must be connected in the correct firing order.

Dismantling {See Fig. 23)

When dismantling, carefully note the pasitions in which
the varjous components are fitted, in order to ensure
their correct replacement an reassembly. The tongue of
the driving dog is offset; note the relation between it
and the rotor electrode and maintain this relation when

' reassembling the distributor.
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ROTDR ARM
EARTH
CONMECTOR
L.T. TERMINAL
CAPACITOR
CONTACTS
_ FIXED
CONTAET
PLATE CONTACT
SECURING BREAKER
SCREW MOVING
PLATE
CONTACT " CAM
BREAKER
BASE PLATE
ACTIO
CEMTRIFUGAL N PLATE
TIMING
CONTROL
WEIGHTS
‘ DISTANCE
COLLAR
MICROMETER
ADJUSTMENT
L
ALTERMATIVE
CON NMECTIGNS

THRUST
WASHER

BEARING BUSH

. Fig. 23, Explodad view of distributor

Note—The amount of dismantling necessary will
obviously depend on the repair required, Spring back the
securing clips and remove the moulded cover, Lift the
rotor arm off the spindfe. Disconnect the vacuum unit
link to the contact breaker moving plate and remove the
two screws at the edge of the contact breaker baseplate,
The contact breaker assembly, complete with external
terminal, can now be lifted off {see (i)). Remove the

circlip on the end of the micrometer timing screw, and
turn the micrometer nut until the serew and the vacuum
unit assembly are freed. Take care not to lose the ratchet
and coll type spring located under the micromeater nut,
The complete shaft assembly, with centrifugal timing
control and cam foot can now be removed from the
distributor body (see (i) below) on knocking out the dog
securing pin.

() Contact hreaker

To dismantle the assembly further, remave tha nut,
insulating piece and connections from the pitlar on which
the contact breaker spring is anchored. Lift off the
contact breaker lever and the insulating washers beneath
it. Remove the screw securing the fixed contact plate,
together with the spring and plain steel washers, and
take off the plate. Withdraw the single screw securing
the capacitor. Dismantle the contact breaker base
assembly by turning the base plate clockwise and pulling
to release It from the contact breaker moving plate,

(i} Shaft and Action Plate

When dismantling the centrifugal timing control mechan-
Ism it is important that it is carried out in the order
described below otherwise damage to the springs may
result. Carefully lift off the springs, withdraw the screw
inside the cam and take off the cam and cam foot, The
weights can now be lifted off. Naote that a distance
collar is fitted on the shaft beneath the action plate.

Bearing Replacement

The bearing bush ts of sintered copper-iron and is stepped
having the larger diameter extending 2 in. (1% mm.) in
length from the bottom of the bush. Prepare the new
bush for fitting by allowing it to stand completely
immersed in clean medium viscosity (SAE.30-40)
engine oil for at least 24 hours. In cases of extreme
urgency, this period of soaking may be lessened by heating
the oll to 100°C. for 2 hours, then allowing the oil to
cool before removing the bush, The following procedure
must be closely followed when fitting 2 replacement
bearing bush:—

{a} Using a shouldered mandrel of appropriate diameter,
press out the worn bush from the bady end.

(b) [nsert the replacement bush from the drive end, with
the smaller bush diameter as the leading part, The
bush will be a push fit until the larger diameter
comes into contact with the shank. With the mandrel
in position, the bush Is then to be pushed fully in
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with steady pressure, using a press vice or simifar
method. When in place, the bush must be a tight
fit, flush with the shank at the drive end with a slight
protrusien at the top end,

{c) Drill the shaft drain hole, carefully remoﬁing any
fragments of metal.

(d) Insert the shaft and action plate assembly, with clean
engine oil applied to the shaft, Make sure that there
Is no fraze around the hole in the shaft through which
the driving dog securing pin is inserted, If the shaft
is tight in the bearing when fitted, tap lightly at the
drive end and withdraw the shaft. Again Insert the
shaft, and repeat the operation as long as any tight-
ness exists. [t is important that the shaft is free to
rotate without binding.

(¢) Run the shaft and body in a test rig or [athe for
ahout 15 minutes, re-lubricate the shaft with clean
engine oil and reassemble the distributor.

Note-—Under no circumstances is the bush to be over-
bored by reaming or any other means since this will
impair the porosity and thereby the effective lubricating
quality of the bush.

Reassembly (See Fig. 23)

The following _instructions assume that
dismantfing has been undertaken,

complete

{i} Place the distance coflar aver the shaft, smear tha

shaft with clean engine oil, and fit it into its bearing.
(if} Refit the vacuum unit into its housing and refit the
spring, milled adjusting nut and securing cirelip.
(iii) Reassemble the centrifugal timing control weights,
cam and cam foot to the shaft. Fit the cam securing
screw, then engage the springs with the cam foot
pillars.

(Ensure that the springs are not stretched or
damaged.)

(iv) Before reassembling the contact breaker base

assembly, lightly smear the base plate with clean
engine oil or light grease. Fit the contact hreaker
moyving plate tothe contact breaker base plate and
secure using a reversal of the dismantiing
procedure. Refit the contact breaker base into the
distributor body, Engage the link from the vacuum
unit. Insert the two base plate securing screws,
one of which also secures one end of the contact
breaker earthing cable.

(v) Refit the capacitor. Place the fixed contact plate
in position and secura lightly with the securing
screw. One plain and one spring washer must be
fitted under the securing screw.

Place the insulating washers, etc., on the contact
breaker pivot post and on the pillar on which the
end of the contact breaker spring locates. Refit
the contact breaker lever and spring,

{vi}

(vii} Slide the terminal block inta its slot,

Thread the low tension connector and capacitor
eyelets on to the insulating piece, and place these
on the pillar which secures the end of the contact
breaker spring. Refit the washer and securing nut.

(I

(ix)

Set the contact gap to 0-015 in. (-38 mm.) and
tighten the fixed contact plate securing screw.

(x) Refit the rotor arm, locating the moulded pro-

jection in the rotor arm with the keyway in the -

shaft, and pushing fully home. Refit the moulded
covar.

Replacerment Contacts

If the contacts are so badly worn that replacement Is
necessary, they must be renewed as a pair and not
individually, The contact gap must be set to 0-015 In.
(-38 mm.), after the first 500 miles’ running with new
contacts fitted, the setting must be checked and the gap
reset ta 0-015 in. (-38 mm.). This proecedure allows for
the initial “‘bedding-in'* of the heel,
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LAMPS

HEADLAMPS (F.700 Mk. 10)

Two headlamps are employed each incorporating the
Sealed Beam light unit of 7 in. {177-8 mm.) diameter, The
light unit i5 of *'all glass™ construction with an internally
aluminised glass reflector which is fused to the front fens.

The tweo filaments, one for *‘main’’ beam and the other
for "dipped’’ beam, are Installed with absolute care and
precision before they are finally sealed in the gas-filled
chamber which comprises the light unit. The fact that the
light unit is completely sealed, ensures that the reflecting
surface is protected to the extent of producing continual
reflective efficiency without deterioration.

In the event of headlamp failure and should the cause not
be traced to loose or broken connections, the fault will
be In the light unit itself, in which case the light unit will
require renewal.

To remove the Sealed Baam unit (See Fig. 24)

Raise the luggage compartment hood and remove the
two screws and nuts which retain the headlamp assembly
to the bedy fairing. Swing the lamp away from the fairing
and slacken the clamping screw on the swivel bracket at
the base of the amp assembiy.

Disconnect the cables at the snap connectors and remove
the Jamp assembly to the bench.

Remove the three rim retaining screws; the Sealed Beam
unit can then be withdrawn and detached from the
slotted connector-plug.

Beam adjustment (See Fig. 24)

Each headlamp is provided with two adjusting - screws,
the adjusting screw (1) provides adjustment in the vertical
plane ‘whilst the adjusting screw {8y provides adjustment
in the lateral plane.

This type of sealed headlamp is so designed that adjust-
ment can be accurately undertaken using a spirit-level

type beam setter. Three glass “‘alming pads™ take the

form aof projections moulded Integral with and arcund the

outer front edge of the lamp giass, where their purpose .

is to provide a referance plane for beam alming.

It is desirable to use a reputable brand of spirit-level type
headfamp aligner if the best standards of accuracy and
speed are to be obtained, Advice is availabie on application
to the Reotes Group Development Section at Coventry, in
respect of all factory approved equipment.

Should a spirit-level type beam setter not be available,
the use of an opticai-type beam setter can be employed
providing it is of the type {Luras No. 571119).

Fig. 24, Exploded view of headlamp

KEY TO FIG. 24
1. VERTICAL ADIUSTMENT SCREW 5.
AND KNOB
2. SLOTTED COMNECTOR-PLUG
3. SEALED BEAM LIGHT UMIT
4, RIM RETAINING SCREW

FRONT RIM
. SEATING RiM
7. TENSIONING SPRING

8, LATERAL ADIUSTING SCREW
AND KNOB

If the use of neither type of beam setter is avajlable, a
fair degree of accuracy can be attained by the use of
an alming board {See Fig. 13) which Is positioned at
a distance of 25 ft. {762 m.) from the front of tha vehicle
and paratlel with the rear axle—the floor being flat and
level with the base of the aiming board.

Using the aiming board method, procsed as follows:—-

1. Ensure that the car is parked (handhrake on} on
level ground.

1. Ensure that the front of the car is parallel with the
aiming board which is to be peositioned at a distance
of 25 ft. {7-62 m.) fram the car. '

3, Either foad the car with two adults ar simuiate this
foad by adding weights to the car.
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4. Clean the glass of one lamp.

5. Adjustment is to ba commenced at one [amp; mask
" the remaining lamp.

6, Turn the adjusting screws anti-clockwise to thelr
full extent.

7. With the lamp illuminated in the main beam
condition, turn the adjusting screws clockwise as
necessary until the required setring is achieved.

8. Remove the mask from the remaining lamp and mask
the lamp which has been set.

9. Clean the glass of the lamp.

10. Turn the famp adjusting screws anti-clockwise to
thelr full extent.

11. With the lamp illuminated in the main beam
turn the adjusting screws clockwise as necessary
until the required setting is achieved,

12. Re-check the secting of both lamps.

CONCENTRATED
AREA QF LIGHT

7024

A—DISTANCE BETWEEN HEADLAMPS CEMTRE
BE—HEIGHT CF HEADLAMP ABOVE GROUNMD

Fig. 25. Headlomp alfgnment

SIDE LAMPS AND FRONT FLASHER BULBS

(See Fig. 26)

To renew a defectlve bulb, remove the two screws and

detach the white and amber lenses. Renew the defective

bulb(s) and refit the lenses, making sure that the rubber -
seal is correctly located; secure the lenses with the two -

SCTEWS.

: 4724
KEY TO FIG. 26

SIDEﬂNDlCATOR LAMP BODY 5 CLEAR LENS

INDICATOR LAMF BULE %, LEMS RUBBER SEAT
AMBER LEM 7. SIDELAMP BULB

LENS RETAENFNG SCREWS B. LAMP BODY RUBBER SEAT

M

Fig. 28. S)Mde lomps and frent flasher bufbs

STOP/TAIL AND REAR FLASHER LAMPS
{See Fig. 27)

To renew a defective bulb, remove the two screws which' -+

retain the amber or the red lens.

To detach the lamp unit, remove two nuts at the rear of =
the lamp (collect the plain and spring washers), disconnect -

the cablels) at the snap connector{s) and withdraw the -
lamp unit. : B

. Fig. I7. Exploded view nf stap[taif and rear ﬁnsher tamps "~
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STOP LAMP SWITCH UNIT

The stop lamps are operated by a hydraulic switch in the
brake fluid pipe line, The actual location of the switch is
on the underside of the floor at the left-hand side of the
transmission case. Mo provision is made for the overhau)
of this unit, therefore, it must be renewed as a unit when
it becames defective, '

Fig. 2B, Rear number plate Jamp

REAR NUMBER PLATE LAMP (See Flg. 28)

Te galn access to the bulb for renewal, remove the two
strews that secure the glass dome and lift It off the spange
tubber seat. After the bulb has been renewed refit the
glass dome onto its sponge rubber seat and secure the
whole with the two screws. To detach the lamp body,
remove the two nuts and bolts which seeure it to the
platform mounted on the engine hood; disconnect the
red cable at the singie snap connector and fead the cable
through the grommet lined hole in the structure of the
engine hood.
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DIRECTION INDICATOR SIGNALS

Direction Indicators

The correct cperation of direction signals requires that

the flasher filament in the Jamp bulbs {depending on the
position of the switch} flash intermittently whether or
not the headlamps, parking lamps, tail lamps or stop
lamps are ''on’'.

. A corrvectly operating direction signal will be indicated

by a regular intermittent flashing of the green pilot [amp .

located on facia panel. If, when the direction indicator
is switched on, the warning {or pilot} lamp does not
flash in the usual manner but remains unlit, first check
that this is not due to filament fallure in either the
frant or rear lamp on that side. This can be checked
by turning the switch to the opposite side—if the pilot
famp now flashes, the circuit is in order and bulb re-
placement is indjcated, Cn the other hand, if the pilot

lamp still does not flash, inspect the indicator lamps. [f -

these are working normally, fallure of the pllet lamp
bulb is indicated. If, however, the indicator lamps are
rot functioning, It will be recessary to procead to check
the wiring and flasher unit.

The efficiency of the flasher unit may be readily checked
by fitting a known substitute.

The inoperative flasher lamp bulbs should be checked
for a burned-out filament, Where it is found that neither
lamp has a burped-out filament the wiring between
the defective lamp and indicator switch must be checked.

The flasher unit is located inside the car and Is attached -

to the underside of the facla. No servicing of the flasher
is required, and where this unit breaks down In service it
must be renewed.

Operation of Flasher Unit (See Fig. 29)

This unit depends for its operation on the linear expan-
sion of a plece of wire which becomes heated as current
flows through I[t.

The actuating wire contrels the movement of a spring-
loaded main armature hinged to a central steel core and.

carrying the moving member of a pair of contacts (A",
Fig. 29).

CONTACT (A) CONTACT (B)

CONTROL —i—
WIRE '1

‘576 . I

Fig. 29. internal connasetions of flasher pnie

As current flows from terminal "B to terminal “L'*

. and the lamps vie the actuating wire and an additional

ballast resistor, the wire heats up and expands,

This allows the main armature to move inwards towards .
the core, closing contacts “A’" and shertcirculting the
baflast resistor and actuating wire, so that fuil voltage fs
applied to the indicater jamps, which now iffuminate.

The increased electromagnetic attraction due to full

- lamp current now flowing through the coil wound on "

the core, holds the armature firmly so that the contacts -
are fully closed. It also attracts the pilot or secondary

armature to the core, closing contacts *‘B’' and illum-
inating the pifot famp. o

Since the actuating wire Is by-passed when the maln

contacts are closed, the wire cools and contracts. Even- . -

tually, the tensfon of the contracting wire Is sufficlent to- i

overcome the electromagnetic attraction and the hinge -~

spring force, resulting in contacts ‘A’ being separated,
the famps being extinguished, and the ptlot armature
being released.

© This sequente of operations continues until the indicator

switch is returned to the OFF position.

The pilot famp on the facta panel will not flash unless "

sufficient current to light the filaments in front flasher - _'
lamp and rear flasher lamp is passing through the wind- . -
ings. of the electro-magnet to close contacts (B), The -

flashing pilot lamp, thecefore, gives the driver z clear

. indication that the direction signals are working correctly.

it will be noted that in order to malntain the desired
rate of flashing (British Ministry of Transport regulations,
40120 per minute) the filaments of the front and rear

famps are ‘‘pre-heated’’ via the resistance wire during =

“out'" period of the flash.
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HORN.
MODEL 9H

Lucas Windtone Horn (Fig, 30)

The horn operates on the principle of a resonating air

column vibrated by means of a diaphragm which is

actuated electro-magnetically by a self-interruptory
creuit. The tonal quality of the horn is adjusted to
give its best performance before leaving the manufac-

turers, consequently, it should require no further atten~
tion until it has given a long perlod of service. However,

in the event of the horn failing to seund satisfactorily,
the cause can be diagnosed and rectified as follows:—

WARNING—Do not dismantle the horn beyand the
instructions given In the following para-
graphs and on no account Is the central
locknut or slotted stem ta be distiurhed
on this model horn.

Maintenance

If tha horn suddenly falls to sound after operating
normally the cause is unlikely to be in the horn itself,
First ensure that the cause is not due to such defects as
a loose or broken connection In the horn wiring clrcutt.
Failure of the horn to perform correctly can be attributed
to either a discharged battery, faulty or [oose connections
or loose mounting bolts; check and remedy as found
necessary. If on inspection these points are found to be
In order, it Is possible that the horn requires adjustment.

Adjustment

Where there Is an additional horn fitted, disconnect one
whilst carrying out adjustment on the other, at the same
time ensuring that the current suppiy cable does not
come into contact with any part of the vehicle metalwark,
Adjustment does not in any way alter the pitch of the
note but merely takes up wear of the moving parts. .

If » horn fails te sound after making an adjustment

 release the horn lever Immedlately. If 2 horn is removed

from the vehicle for the purpese of carrying out adjust-
ment, It is to be held firmly in a vice by the mounting
bracket so that the best results in sound are obtained.

Method (i) Adjustment is provided by either a plain
aor a serrated serew which is located
adjacent to the horn terminals, Rotate
this screw in an anti-clockwise direction
untit the horn just fafls to sound, then
rotate it In the reverse direction for one
quarter turn,

If a first grade 0~10 moving ¢oi]l ammeter
is avallable, connect it in series with the
horn. A 9H model horn in correct adjust-
ment will pass 3-0 to 3-5 amperes.

“Method (i)

Rotate the adjusting screw in 2 clackwise
direction in order to increase the current
and in the reverse direction to reduce It
until the best performance (s obtained
within the stated current range.

The modsf 9M Horn

Fig. 30. Lucas windtene horn
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CLEAR HOOTER HORN, Model F725 (Fig. 31)

These horns are a riveted assembly and, therefore,
cannet be dismantied. 1f the horns are removed from the
vehicle for the purpose of tonal adjustment, they are to
be held firmly in a vice by the mounting bracket so that
the best results in sound are obrained.

Sound—loss of yolume

Mormally this condition is caused by insufficient current
being drawn by the defective horn In which rase the
adjusting screw is to be rotated slowly clockwise unti)
the volume of sound is restored, then rotate the adjust-
ing screw slowly anti-clockwise to the point where the

volume of sound Is just maintained. At no time should

the operating current exceed 3-5 amperes.

Intermittent operation

Usually this cause can be attributed to that of maladjust-
ment or the presence of foreign matter between the

contact points. In this instance the adjusting screw
is to be rotated slowly In a clockwise direction for
almost ore half turn. Should the horn fail to sound after
carrying out this adjustment, the screw s to be rotated
in the reverse direction until the horn operates at the
correct vyolume, which sheuld eccur within 180 degrees
either side of the original setting.

Complete failure of sound

In the event of a complete failure, examine the appro-
priate fuse (if fitted) and the electrical connections in -

Flg. 3. Clear Hogter mode! F725 harn

the horn circuit for security and carry aut a voltags
check to establish whetherthe correct voltage is available
at the horn terminals.

If it was observed that a gradual deterioration in volume
was apparent before the failure then the instructions
outlined under the heading “*Sound—loss of volume™” are
to be carried out,

Should the horns have been operating satisfactorily pri'c.r'.. .

to a sudden fallure, the horn circuit is to be checked in -

order to establish the current capacity, should this he
in excess of 3-5 amperes, the adjusting screw is to ba
rotated slowly in an anti-clockwise direction. until the -

horns are restored to thelr correct voluma of sound.. .. -

'If the current capacity is less than that specified”thé
adjusting screw Is to be rotated slowly In the reverse

direction until the correct volume is obtained.
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WINDSCREEN WIPER

MODEL DR3A

General description (See Fig. 32)

The Lucas windscrean wiper comprises an electric motor
and gearbox driving a cable rack mechanism which
transmits pawer to the wheelbox spindles and so to the

. wiper arms and biades. Rotatjon of the motor armature

is converted to reciprocating motion in the cable rack
by means of a single-stage worm and nylon gear, the
motar end of the cable rack being coupled to the crank
pln an the gear through a cross-head and connecting rod
in the gearbox.

A self-switching feature ensures that the arms and the
blades return automatically to the edge of the screen
before stopping, irrespective of their positions at the
Instant of switching off. This is effected by means of a

_limit switch in the gearbox, its action being contralled

by the crankpin. For the greater part of each cycle, the
limit switch contacts are closed, providing an alternative
earth return path for the metor ¢urrent. Each time the

blades reach the edge of the windscreen at which they

are normaliy parked when the wipers are nat belng used,
the limit switch opens. Thus, when the control switch Is
OFF, the mator continues to run untll the blades reach
their parked position.

Maintenance

The gearbox, cable rack and wheelboxes are greased

during manufacture and need no periodic lubrication,

Efficient wiping is dependent upon having a clean wind-

screen and wiper blades in good condition. Oil, tar spots -

or other foreign deposits should be removed from the

screen with methylated spirits. Silicone and wax polishes -

must not be allowed to contaminate the windscreen ar

the wiper elements. ¥Y¥orn or perished wiper elements .

are easily removed for renewal.

SERVICING =

Failure to operate or poor performance

If the windscreen wiper fails to operate, or gives poor
performance, the fault may be either electrical or mech=
anical, therefore, to locata the cause, proceed as follows :—

Measure the supply voltage:

Using a first grade moving-coil voltmeter, measure the

voltage between the supply terminal at the motor and a

3 INSULATED SECTOR

good earthing point, with the control switch ON. For
a motor operating normally, this wiil be approximately
11-5 volts. :

If there is a zero voltage reading, check the switch, cables §
and connections, :

If there is low voltage reading, i.e. appreciably below
11-5 volts, excessive current flow in the motor is indicated, |
caused by either an internal fault or excessive mechanical
loading in the cable rack transmission.

WORM GEAR

i, DOHED COVER 18,

2. LIMIT SWITCH FIXED CONTACT 1i. ARMATURE END-PLATE

ADIUSTIMG SCREW .
12, PROTECTIVE TUBING AND .

4. LUMIT SWITCH MOVING SECURING MNUT

. CONTACT 13. GEARBOX CQVER

5. CONMECTING ROD- 14 CENTRAL GROOVE

€. PEN-STEEL WASHER 15 PLAN VIEW OF. DOMED COVER
7. FINAL GEAR 15 SETTING FIP

& CRANK PIN ) 17. MOTOR :
%, GEARBOX 18, CROSS-HEAD AND GUIDE -

CHANNEL T

Fig. 32, Exploded view of wiber motor pearbox
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Measure light running current and speed:

Disconnect the cable rack at the gearbox; to do this, first
mark the position of the domed limit switch cover with
relation to the gearbox cover. Withdraw the four seif-
tapping screws which secure the gearbox caver and fift
off the cover. Take off the spring clip which secures tha
connecting rad on the crankpin, alse removing the
rotating fimit switch; the connecting rod can now be
lifted off,

Cannect a first grade moving-ceil ammeter in the motor
supply cable and measure the light running current. Also
observe the operating speed by counting the speed of
rotation of the final gear. The light running current should
not exceed 3-4 amperes, and the gear speed should be
between 44 to 50 r.p.m. (after running for 60 seconds).
If the motor does not run, or the light running current
and speed are not as stated, an internal fault in the motor
is indicated; a new motor must be fitted, or the existing
motor removed for further examination.

Check cable racl, rubing and wheeiboxes:

If the light running current and speed are correct, then
the cause of the trouble most probably jies in the cable
rack transmission.

The maximum permissible force required to move the
cable rack in its protective tubing, should be not more
than & Ib. (2-7 Kg.). This can be checked while the cable
~rack is disconnected from the gearbox. First take off
the arms and blades, then hook a spring balance inta the
hole in the crosshead into which the pin on the connecting
red Is normally fitted, Withdraw che rack with the
balance, noting the force required. :

Binding of the rack can be attributed to kinked or
* flattened tubing, or to faulty installation. Any badly
- kinked or flattened tubing must be renewed, Any curves

of less than 9 inches (23 cm.) radius must be reformed.

The cable rack must be well [ubricated with grease.

~ When the cable rack is removed, check the wheelboxes
. for [ooseness, misalignment or binding of the spindle,
and rectify or renew as found necessary.

Reconnecting cable rack:

This is a reversal of the procedure cutlined abave, taking
care to refit the domed fimit switch cover In its original
position. Ensure that the hexagon nut which secures the
tubing to the gearbox is not cross-threaded.

i To remove and refit wiper motor
The wiper motor is mounted on the left hand front wheel
t arch. Disconnect the battery. Remove the fibre-board

cover protecting the wiper motor. Withdraw the three
Lucar leads frem the motor terminals.

the three set screws which secure the motor mount-
ing plate, The motor tan now be lifted from its pesition.
To refit, reverse the procedure for removal and refit the
displaced earth cables on the mounting plate.

To remove and refit wiper arms (See Fig. 33)

Before refitting wiper arms aftar removal, ensure that the
wheelbox spindles are in the correct parking position,
by switching on the motor and then switching off and
waiting for them to tome to rest at the end of a stroke.
Fit the arms and blades to the serrated driving drums on
the wheelbox spindles at the correct parking angle
until the retaining ciip snaps over the end of the drum.
Switch ON and note the arc of wipe. If necessary, the
position of the arms can be adjusied by removing and
re-engaging them (n the apprapriate posicion, the pitch
of the driving drum serrations being 5°. Do not attempt
to turn the arms on the spindles, but press back the
retaining cfip and withdraw the arms from the driving
drums.

Limit switch adjustment

The correct working of the limit switch is obtained when
the setting pip on top of the domed cover isin line with
(in a position either nearest to or furthest from) the
central groave in the gearbox eover. Parking of the
blades in the opposite extreme positich can be effected
by slackening the four gearbox cover scraws and rotating
the limit switch cover through 180°

RETAINING CLIP

SERRATED SPINDLE

Fig. 33. Wiper blade and adjustment

Discannect the |
- cable rack transmission as previously described. Remove

[———
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INSTRUMENTS

INSTRUMENT ILLUMINATION AND
WARNMNING LA_;HFS

The bulb holders for instrument llumination and warning
lamps ate a push fit in the back of the instrument binnacle.
Access can be gained for bulb renewal from beneath the
instrument binnacle.

INSTRUMENTS .
To remove and refit

i Access to the instruments is obtained by removing the
| instrument binnacle, full details of which is contained in
! Section O, together with special instructions for refitting.

SWITCHES

If a heater blower unit is instalied, the switch, positioned
adfacent to the heater control quadrant, is easity removed
when necessary by first deraching the cable from the snap
retainer and then removing the ocking aut securing the
switch to the sub-panel,

The remaining switches are all built into the binnacle,
and are removed az follows;— :

The switch for the Flashing Direction Signals and the Horn
are operated by the same lever which is positioned on che
right-hand front face of the instrument hinnacle; this
lever is removed only after the blanacle has been
remaved, it will then be sean that the switch Is retained
by twe balts,

The switch for Headfamp Dipping and Headlamp Flashing
is positioned on the left-hand front face of the binnacle
and is removed in a similar manner to the switch pre-
viously mentioned.

The two other switches on the binnacle, one for operating
the Windscreen Wiper motor and the other for Side-
lamps/Headiamps are each pasitioned outboard of the

two larger switch levers and are removed after the

locking rings recessed into the front face of the binnacle
have been unscrewed.

The'ighitia‘n' switch, pesitioned on the extrerna':rlgﬁt-
hand side of the instrument binnacle, is retained by a
locking ring which is accessible at the front of the switch.

Courtesy lamp switches -

These switches are mounted on the lower part of the
body 'A’ posts on certain models. Their action aute-
matlcally illuminates the interlor courtesy lamp when the
doors ara being opened. The switches being of integral
construction must be renewed when faulty as they cannot
he repaired.

To reémaove a switch, undo the two self-tapping fixing
screws, withdraw the switch, and disconnect the cable,
Refitting is a reversal of the removal precedure, but |
make sure the cable is securely connected and the switch
is effectively earthed through its fixing screws. i

Headlamp flasher switch operation

The headlamp dipping switch also incorporates the switcH- .

for flashing the headlamps, this = achleved by mov!n'g-'-: S

the lever 10° anti-clockwise and in so doing an insulated :

spring-loaded plunger, operatad by the inner end of the

lever, is depressed to make switch contact so thae both

headlamps {lluminate and will remain so until the lever - -
is released. On releasing the lever, the switch will return - .

to the OFF pesition (or the lever ta the mid-position)

under the influence of its spring and the headlamps will - °

extinguish.

in countries where tite heodiamj flasher operotes on the moin

beam it is ingdvisable to use the fiesfier continuousiy when - -

the headfamps are already in the dipped condition, as the
excess heat generated by both filamants will greatly lessen

- the life of the famp units,

When the headlamp flasher system isfunctioning correctly, .

each application of the switch lever in the appropriate .
direction will illuminate both headlamps. Should any
one headlamp fail to illuminate, a check is to be made to 3

ensure that the connections to the headlamp are secure; |

if on inspection the connections are found to be satis- |
factory, the suspect lamp unit is to be changed for one §
that is known to be serviceable. i
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In the event of both headlamps failing to iluminate when

the switch is operated, the circuit from the headlamp =~

flasher and dipping switch, is to be checked, If after test
the switch is found defective, It must be renewed as th
switch cannot be repaired. :

FLOOR MOUNTED DIPPING SWITCH

Vehicles for North America do not have the combined
binnacle-mounted headlamp dipping and headlamp flasher
switch, instead a floor-mounted headlamp dipping switch
is fitted.

FUEL AND TEMPERATURE INDICATORS

The bimetal resistance equipment for fuel contents and
temperature indication consists, in gach case, of an
indicator head and transmitter unit connected to a
commen voltage stabilizer,

In both applications the indicator head operates on a
thermal principle, using a bimetal strip surrounded by a
i heater winding and the transmitter unit is of a resistance

T.YPE.

COLOUR CODE [GNITIOM OIL PRESSURE
T G=GREEM WARMNING WARNING
LiEHT GHT

W =Y¥¥HITE

A

YOLTAGE I
STABILIZER __[

2 IGHITION
SWITCH
/ kS
/
WATER “W @ @
TEMPERATURE
GAUGE o
rare )
~ G
—Q o
FUEL GAUGE .
a - (=]
WIPER ’II_ 2
HOTOR b
o .|
' L1 gzs5

Fig. 34. Instrument connections to voltage stabilizer

SERVICING
PRECAUTIONS

Ensure that the cables
from the instruments
are connected to their
proper terminals on the
stabilizer, ’

Ensure that the stabiii-
zer is mounted with its
securing lug set verti-
cally and the fixing hole
downwards.

Ensure that the stabili-
zer is effectively earthed |
through its mounting !
lug,

Follure to observe  the
precaoutions will result in
ingceurate  instrument
readings. H

Fig. 35. Two tybes of voltege stabiiizer to be found in service

Instrument voltage stabilizer (See Figs. 34 and 35)

The system by which the equipment functions is veltage
sensitive and the veltage stabilizer which serves both
indicators is necessary to ensure a constant supply of a |
predatermined voltage to the equipment. The stabilizer
is sTtuated behind the instrument panel.

The mean voltage between terminal “I'' and earth is 10
volts, Renew the stabilizer if faulty, and observe the |
servicing precautions, :

COOLANT TEMPERATURE WARNING LIGHT

Certain models are fitted with a coolam temperature

warning system, this comprises a switch, installed in the

cylinder head adjacent to the thermostat housing, which
is electrically connected to the oil pressure switch,
therefore, in the event of the coclant temperature
becoming excessive (1064-3°C) the temperature switch
will operate and the oil warning light on the’instrument
binnacie will illuminate,

CAUTIOMN-—When the off warning light iffuminates,
the vehicle must be halted immediately so that the reason
can be investigated. Refer also to Sections A and B.
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LOCATION AND REMEDY OF FAULTS

STARTER MOTOR TROUBLE

Symptoms

Possibla Causes

Remedy

Starter motor lacks
power or fails teo turni
engine

Stiff engine, indicated by mainhty

to turn by hand,

Locate and remedy cause of stiffness. -

If englne can be turned by hand then
|- trauble may be due to:— :

Battery discharged.

Start by hand. Charge battery either:
by a long period of day-time running or.”-
fram independent electrical supply. .

Broken or [loose connection in
starter circuit.

See that connections to battery, starter. R
and starter switch are tight, and that .. -
cables connecting these units are. not.--;.'f,j

with flywheel.

damaged.
Starter commutator ar brushes Clean.
. dirty.
Brushes worn, or not fitted Replace worn brushes. See that brushes
correctly. Ybed™ correct}y.
Starter pinion jammed in mesh Rotate squared end of starter shaft with

spanner.

Starter operates, but
" does not erank engine

Pinion of starter drive- does not
engage with flywheel, due to dirt
on screwed sleave.

Clean steeve with paraffin.

Starter pinion  will
pot disengage from
flywheel when engine
is running

Starter pinion jammed in mesh with
flywheel.

Rotate squarsd end of starter shaft with
spanner. '

i
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CHARGING TROUBLE

Symptomis

Possible Causes

Remedy

Battery in low state of
charge, shown by lack
of power when start-

ing. {Hydrometer
reading less than
1-200)

Generator not charging  when
running at about 20 m.p.h. with
na lights in use. Due to:—

Broken or loose connection in generator
circult, or regulatar not functioning
correctly,

Examine charging and field circuit wiring.
Tighten loose connection or replace
broken lead.  Particularly examine
battery connections. Examine regulator.

Commutator greasy or dirty.

Clean with soft rag moistened In petrol,

Giving low or intermittent autput,
when car is running steadily in top
gear. Due to:—

Generator bele slipping.

Adjust belt (see Section B).

Loese or broken connections in sener-
ator circuit,

Examine charging and field circuits
wiring. Tighten loose connections or
replace  broken lead.  Parcicufarly
examine battery connections.

Brushes greasy or dirty.

Clean with soft rag moistened in petrol.

Brushes worn or not fitted correctly.

Replace worn brushes, Sce that brushes
“bed" correctly.

Regulator not functioning correctly.

Examine regulator,

Battery overcharged,
shown by burnt-out
bulbs and very fre-
quent need for “‘top-
ping wup'’. Hydre-
meter readings high.

Giving high cutput.
Due to:-—

Regulator not functioning correctly.

Examine regulator,
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IGNITION TROUBLE

Symptoms

Possible Causes

Remedy

Engine will

Test if coil sparks by removing lead
from . centre distributer terminal and

- held it about % in. away from some

metal part of the chassis while engime
Is turned aver. ‘

[f sparks jump gap .regularly the coil and
distributor are functioning correctly.

Examine the sparking plugs, and If these
are clean and the gaps are correct, thé.
trouble is due to carburettar, petrol
supply, ete. :

not fire If the coil does not spark, the trouble Examine all cables in ignition circuit and
may be due to any of the following see that all connections are tight. _
CRUERE lmre See that battery terminals are secure.
Fault in low tension wiring. '
indicaved hy {1} No ammeter reading
when engine Is slowly turned and ignition |
switch 5 on; or {2} MNo spark occurs
between the contacts when gqaickly
separated by the fingers when the igni-
tion is switched on.
Dirty or pitted contacts. Clean contacts with fine earborundum .
stone of fine emery cloth and afterwards
with a cloth moistened with petral. .
Contact breaker out of adjustment. Adiust gap to correct setting,
Turn engine until contacts are fully '
ppened and test gap with gauge.
Dirty or pitted contacts Clean contacts with fine carborundum
: stong or fine amery cloth and afterwards
with a cloth moistened with petrol.
Contact breaker out of adjustment. Adiust gap to correct setting.
Turn engine untll contacts are fully
Engine apened and test gap with gauge.
misfires

Remove each sparking plug in curn,
rest it on the cylinder head, and
observe .whether a spark occurs at
the points when the engine is turhed.
Irregular sparking may be due to dirty
plugs or defective high tenslon cables.
If sparking is regular at all plugs, the
trouble Is probably due to engine defects.

Clean plugs and adjust the gaps to the =
figure stated in General Data under the

heading ‘Ignitien’. Renew zny lead if the
insulation shows signs of deterioration
or cracking. Examing the carburettor,
petrol supply, etc.
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WIRING DIAGRAM
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On right-hand front wing valance beneath glass-fibre moulding.

t-hand side,

A
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€ — Above parce! shelf on extreme righ
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7362
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R RED EY A FLOOR-MOUNTED DIFPER SWITCH FOR MORTH AMERICA EXFORT, N THIS
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WIRING DIAGRAM
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R-H-SIDE LAMP A D R-H-TAIL LAMP
i S

il
[ 17

i

: / - t . _.Q o It

_@ . PANEL LIGHT f\)-."/i@ FLASRER WARNMNG LIGHT . -
b A BI ‘ o

B L+ FRONT FLASHER ;
—— R ﬂ "
F__LHREAR FLASHER
‘_-“——.d‘ RN N T
R-H- ERONT FLA&HER L

—  aw .

D_ B REAR FLASHER
Gw Te— (=25

HOLD ON COIL _Loagr
{(INCORPORATED (N SWITCH)

SHAP CANNECTOR

— B e EARTH VIA CABLE

LH-SIDE LAr\aP B[ liwpomy #- ] F HTANL LAMI |
; 4 . RARTH VIA BOLT

" r_L, _________ i

DIL GAUGE 1LLUMINATION 720

COMBINED BINMACLE-MOUNTED HEADLAMP FLASHER & DHPPER SWITCH IS REFLACED
BY A FLOOR-MOUNTED DIFFER SWITCH FOR MORTH AMERICA EXPORT. IN THIS
fMETAMCE, THE Uwy AMD UR CABLES FROM THE HEADLAMPS WHICH ARE MORMALLY
CONMECTED TQ THE HEADLAMP FLASHER AMD DIPPING SWITCH, ARE JOIMED BY
INGLINE CONMNECTORS AND THE N LEADS WHICH CONNECT AT TERAMINAL SIX OF
THIS S5AME SWITCH, ARE DELETED.

For snap connector locations refer to"page 44

-
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WIRING DIAGRAM

IMP Deluxe Mk 11, IMP Basic Mk [

ey | R — RED 5 BLUE TTUSTARTER T T TACTERNATIVE TWIRING FOR BA7 IGNISION COIL |
To |w_wrire | ¢ poppLe || COLENOID BALLAST 1 IGNITION BISTRIBUTOR |
CABLE | Y — YELLOW | B — BLACK 1 - RESISTOR CaiL " ol !
COLOUR | W — BROYN | LG — LIGHT GREEN [ ,I——L,,_.,\g ey B v
G — GREEN |EXISTING weT L + - ¥ L
1 wLEAD FROM IGNITION SWITCH .| ]
JENITION Ly LEAD FROM STOF LAMPB SWITCH =~ e J
GENERATOR  WARNING LIGHT VOLTAGE STABILISER (B2 (D FUEL GAUGE AND TANK UNIT
Lt NY LS P 'W/r_"L. & PP T i
A Y ) r
‘_J—j._.“ } o ] m— IGNITION COiL b (-DISTRIBUTOR
1= . l ‘ * >§\-W = —
o
{ coNTROL || |STARTER |} STOP LAMP SWITCH ‘% R.K.STOP LAMP
; BOX AND INTERIOR LIGHT AND SWITCH LGP N A b
i ' ienTion H H eay DR : \ E. L.H.STOP LAMP
: SWITCH sy (3 5P ~ A =
: " Y ey TR ey (D . WIPER SWITCH
i | 1{ \“” PANEL LIGHT R4 SR B
i < s ; B o2l wWIPER MOTOR
i STARTER ; 6 @ 2) WATER TEMP_ SWITCH
E i 4 . o o——1E
5 SOLENOID (3% 14 WATER TEMP | :
i sy AND Q1L PRESSURE oIL
5’ I : - WARNING. LIGHT PRESSURE
s ‘ : - LIGHTING = (8) L (B M wy SWITCH
: SWITCH FLASHER 4 : gy
i STARTER MOTGR \ T : FLASHER WARNING LIGHT
MHIN BREAM Ry [V W (P} ,ueF ~ 4 ;
WARNING LIGHT : \ p L.H. FRONT FLASHER
‘r; N o HEADLAMP FLASHEizsiFrtPCP:R PAWL LNIT c;“H ) B B, = —T T UM
RH: HEADLQAAMP MAIN BEAM o o OING ~ - I%j E. . REAR FL{ASHER
Y uR. 3 1 Q i ,,,,qg( P .
L.H. HEADLAMP M,qw BEAMBl F“‘r‘;—a_;ﬁ» ‘ —‘Bﬁ._ii%g L\ RFF)H Ax_:ag R.d. FRONT SLASHER
il Ls : . ( T i
N | HOLD-ON-COIL- Lgytva. v R.H.REAR FLASHER
R A HEADLAMP,.P;P BEAM A | o wi(s) 11 (INCORPORATED IN SWITCH) FLASHEE C . R T
L.H. HEADLAMP DIP BEAM YR Lo NUMBER PLATE LAMP Saw’
4 S DIPPER SWCH DNy & HORN PUSH
NORTH AMERICA ONLY
R.H, SIDE LAMP AT A F\_\WCA G el RH.TAIL LAmMP ~HORN N
L.H. 5|D£ LAMP \j:R n\[ LML TATL LAMP = SNAP CONNECTOR
P ‘ M, \ — B, EARTH VIA CABLE
8354 E L EARTHVIA BOLT

SNAP CONMNECTOR LOCATIONS

A — On right-hand front wing valance beneath glass-fibre moulding.
B — On left-hand front wing valance beneath glass-fibre moulding.

C — In engine compzrtment at right-hand side.

D — Central in engine compartment fid.

E — In engine compartment at left-hand side,
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WIRING DIAGRAM

IMP Super Mk ll

KEY § R .— RED U —BLUE !
To W— WHITE P — PURPLE !
CABLE | Y — YELLOW | B — BLACK :
COLCUR | N — BROWN |LG — LIGHT GREEN g
G — GREEN IE
IGNITION L

GENERATOR WARNING LIGHT

STARTER ALTERNATIVE WIRING FOR BA7 IGNITION COIL |
SOLENOID, BALLAST IGNITION :
ISTRIBUTOR !

—-—-[ RES'IS'\T'DR ™ C_,Oll. ws DD‘ST BUTO !

EXISTING _ 7 N i i = b
« LEAD FROM IGNITION SWITCH F B
¥

-~ LEAD FROM 3TCP LAMP SWITCH

__________________________________________ 2

FUT:L GAUGE AND TANKC UNIT

<MY Pk

e

VOLTAGE STABILISER (B) ()
| : s w0, i .G

SNAP CONNECTOR LOCATIONS

A — On right-hand front wing valance beneath glass-ﬁbré 'n;nou'lding.

B .— On left-hand front wing valance beneath glass-fibre moulding..

C — Above parcel shelf on extreme right-

hand side.

D - In engine compartment at right-hand side.

E — Central in engine compartrment fld.

F —-1In engine compartment at left-hand side.

5 B I = JGNITION COIL ws DDISTRIBUWR
\ S kil =) '
CONTROL| | | STARTER STOR LAMP SWITCH D R.H.STOP LAMP
BOX AND INTERIOR LIGHT AND SWITCH — LGP NP LA +
o | NN | [} N ' . L:H.STOP (AMP
SWITCH R13) o COURTESY LIGHT=LH.g-R.H, LGP RNPT: LEL X ;
; s ) Ay (n WIPER SWITCH
m/ﬂ*@‘f“ FANEL LIGHT (EB) 6 -BG 8y
=% LI : | fi,.wwsa MOTOR
| STARTER . ) WATER TEMP. SWITCH
12 VOLT  [501ENOID : P
WATER TEMP
BATTERY | SwiTch “ AND. OIL PRESSURE o
- ) ey . WARNING LIGHT F;Rﬁ?gggli
P ?‘% g LIGHTING = (@) v @ b l
_ | | swiTCH . N S WY, g
iy e oo ol FLASHER FLASHER WARNING LIGHT
MAIN BEAM 4l ) UI\H'I' ) LGP > B,
WARNING LIGHT. . e ADLAMP FIASHER 8 DIPPER ‘ » B L H.FRONT FLASHER
oo SWITCR PAWL DNIT RA) \;LLF - b \
RH. HEAQLAMP MAIN BEAM @) | (1) - (c — “ar”  LH.REAR FLASHER
oo A, ((3) p Q#] wa [y, Beter) =g !
Lo HEADLAMP MAIN BEAM ' f = : L6R . N R.H.FRONT FLASHER
1. —B 1 }r‘ﬁ(‘é) ; HOLD- ON-COMLagrry. [, (REL “aw” R, REAR FLASHER
RH FEADLAMP D'P BEAM A | [ iwi(s) . (INCORPORATED IN SWITCH) FLASHER D o S
L H HE "&E P BE el NUMBER PLATE LAMP PAACY o . :
ATLAMP 4 :
CLAm ,E; BEAM DIEPER SWiTCH Eo & g e | & HORN PUSH
A NORTH AMERICA ONLY | | & | il LAMP. TP
RISIDE LAM PA Bls ~ RETAL A 8~ orn | o
L‘\H, S|DE LAMP \:‘ \R—* . L. H TAlL LAMP —rme— SNAP CONNECTGR
) LR }-/ b " N B, EARTH VIA CABLE
8363 F + ‘ . EARTHVIA BOLT
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WIRING DIAGRAM

CHAMOIS Mk 1

wev |7 — ReD 0 aLuE : STARTER ALTERNATIVE WIRING FOR BA7 IGNITION COIL !
— — &L : . :
To W — WHITE | P — PURPLE ; SOLENQID, BALLAST IGNITION BISTRIBUTOR |
CABLE | ¥ — YELLDW | B — BLACK ! ﬁRESIST@R o colL s D !
COLOUR| N — BROWN | LG — LIGHT GREEN | “ i - : —+ |
& — GREEN EXIRAR From grrioN swiren ol e T — i
e = /“" WATER TEMP GAUGE AND UNIT
T IO {» LEAD FROM STOP LAMP SWITCH ] S rOali Y \
GENERATOR  WARNING LIGHT VOLTAGE STABILISER .g_a)y - . é FUEL GAUGE AND TANK UNIT
L v z‘m W i i T LGB i "
!

%:45 - At — " IGNITION COML we DISTRIBUTOR

A kA : ! E Ll 1

\ S 1| @ -‘

e HEATER SWITCH AND MD‘(OR ‘
.

STOP LAMP SWITCH [y RH. STop LAMP

LGP s LGP 4, ]

INTERIDR LIGHT ARD SWITCH
B K -

1GNITION.

CONTROL STARTER- || |
AND 1],
SWITCH

E L'H. sSTOR LAMP
SEP ~ Bl 4 .

f
[ SWITCHS LLH. RH

P,

e WIPER SwiTCh

PANE-.L TiGHT
R

W

4y

: O}L GAUGE !LLUMlNAT!QN

STARTER _ @ 1% " )
|2 VOLT | SOLENOID (3) 0 4

BATTERY | SIVITCH b Ay

CH, PRESSURE

= = ‘ i L6 _ _
\i}/ﬁ”_ﬂw LIGHT‘NG‘—T (8) e - WAEEING Lifavs’-ltzr AND ssiﬂ'rcH .
sTaRTER MQTOR | oV TeH g f_';ﬁfTHEE P ., FLASHER WARNING LIGHT
MAIN BEAM ) . Ly 2t A8
WARNING LIGHT  HEADLAMP FLASHER & DIFFER (+4) (3 peN B. LoH. FRONT FLASHER
RH. J EADL;MP Mf\!: BEAM (2 )SWWCH PAWL UN'T pid *—7——%0 \ Fes LA REAR FLASHER
Al s | & L N =
A E,\\,.(ﬁ ) \F_\.,zglﬂ i oy "}i&ga o (:JJ Ty R.H. FRONT FE}AEEE_'F{
LH, hEADLﬁ\MP MAIN BEAM B 1_ ‘ | \%F—L_ A T F j
r ‘\ — | HOLD- ON-COIL- rtbet, ) ‘W  R.H. REAR FLASHER
R. H.‘IQEADI\'E_MP ?L'fz B’EAM_,A | Fuw ud(5) 0 (INCGRRORATED ity 5 JWWTé;I) ;wﬁéf D\?‘, by .
L.H.HEADLAMP DIP BEAM o RSl A NUMBER pLave LAMP 2| g porn puse o
PERNNY NS - DIPPER SWITCH o R
R SIE LAVMP A NORTH AMERICA ONLY | | [y ]\/E R.H. TALIE LAMP (! e HORN. _
il - ~ e .
L.}i.J'SIDE Lamp R EE L H TAL LAMP T SNAR CONNECTOR.
a c ; ‘ i 8 r—eanen-—24 EARTH VIA CABLE,
- 8362 F~ S -

SNAP CONNECTOR LOCATIONS

A — On right-hand front wing valance beneath glass-fibre mdulding.'
B — On left-hand frant wing valance beneath glass-fibre moulding.
C — Above parcel shelf on extreme right-hand side.

D — In engine compartment at right-hand side.

E -— Central in engine compartment lid,

F — In engine compartment at left-hand side.

————+ EARTH ¥lA BOLT.
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WIRING DIAGRAM

IMP VAN

SNAP CONNECTOR LOCATIONS

A — On right-hand front wing valance beneath glass-fibre moulding.
B -—On left-hand frant wing valance beneath glass-fibre moulding.

C —In engine compartment at right-hand side.

D — Central behind rear bumper.

E —In engine compartment at left-hand side.

KEY | R—RED U—BLUE :r““"_“"“m_________fE\_L:F_EFE:NAT!VE7WI7RlHNGﬁFOR BA7 IGNITION COIL
0 |W—WHITE | P—PURPLE :
| STARTER
CABLE |Y—YELLOW | B—BLACK ; T ’ BALLAST RESISTOR DISTRIBUTAR
DOLOUR | N—BROWN | LG-LIGHT GREEN | | OLENOID =70 - EM s
G - GREEN | Ex15TING LEAD FrOM | w AT
LIGHITION SWITCH — N IGNTTION COIL .
OLTAGE STABILISER R AL EAR oM ;
GENFRATOR _ IGNITION WARNING UGKT  * 0" » h—;‘;ﬁé& e T -
‘ i, e | FUEL GAUGE & TANK UNIT n )
|l'|\\ Ll A ‘W‘IT‘WH‘ ANEB .
= T
“‘\ IGNITION COIL, DISTRIBUTOR
INTERIOR L[!!Gﬂ;iﬁ & SWITCH g e ep E on RH STOP LAMP
t 2 R — STOP LAMP F L.ASIOP LAMP
Y " faeITION SWITCH AL , SY 1 TCH i .
|8 ‘wéa WR PANEL LIGHT o P
Ei—lugly dh 4 R 1 E WIPER SWITCH
i " I IS W T i
\\‘E _‘_‘B X 3 eHDTOR .
CONTROL 4 o | OIL PRESSURE
RO STARTER LIGHT NG A - WATER TEMR2 L ST
BOLENGID SWITCH SWITCH 5 ‘ PRESGURE WB‘-——*-
‘A—Q g |" : WARNING LIGHT [ TEMR SWITCH
wrn f* rmsremvmmmg LGHY
= BATIERY SIARTIRMOTOR  pyr o s | | P FASER Sy
‘ _ SHE LH. FRONT FLASHER
) HErQIfM{RV MAIN EEAM A HPPER awn »H; PAWL LINLT ;x%___@ d::i; cor E LH, REARQFLASHER
LH HCAGLAMP MAIM BEAR B Uﬂ 3 ‘a} mAGR _{_ g RH. FRONT FLASHFR
B uw . m P HOLD ON COIL. | \;RF Low A ov 4, .
Rg HLAQ\LAMP DI P BEAM A j T ﬁ l,mcuhpor-\mtnj I ‘:.WLTCH}\ . FS%SIHT%E v P cwR H.RE.AEQFLASHE‘R
] A H H £ EalLELE L Ed £ - N
LH. HEADH\”P Dip QLAM B | : D | BEQ PU\Th LAMPS |&HORN PUSH
5 iR LR ; il P
RH. SIDE LIGHT ; (_fmpp:l? SW | TCH L RH TA'.I._ '._I-\.MP P8
LA smzﬂuaf s e A i — HORN L0 EARTH VIA CABLE
. i " B A o Lt 2N L\‘QMP ) ———— FARTH VIA BOLT
) RuH. = RIGHT HAND
8560 E .

L.H.=LEFT HAND

COMBINED HEADLAMP FLASHER AND DIiPPER

SYWITCH 5

REPLACED BY A SINGLE DIPPER,

SWITCH FOR NORTH AMERICA EXPGRT WITH

CABLES UR AND UW ICQIMED BY AN IN-LINE

AMD B OON

CONNECTOR. COMNECTIONS TS TERMINALS 2

THE HEADLAMP FLASH-AMD-DIP

SWITCH ARE REVERSED FOR ALL LEFT.HANMDW

DRIVE EXPORT EXCEFT NORTH AMERICA SPECK

FICATION.
NG SWITCH

AND FOOT DIPLEAD FROM LIGHT- -

TERMIMAL 4 TO HEARLAMP FLASH

SWITCH DELETED.
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BODY

WINDSCREEN

The services of twao operators are required to carry out
the remaval and refitting procedure of the windsereen,
one working inside the car and one from the outside.
The windscreen is retafned in position by means of a
rubber weatherstrip around the periphery. Mo other
ferm of fixing s used, but the contacting surfaces are
treated with '‘Seelastik’’ sealing compound during
assembly.

“Seelastik™ is obtainable from Expandite Ltd.,, Chase

Road, London, N.WV.10, England.

Ta remove

Disconnect the battery and remove the wiper arms,
Interior lamp; and rear view mirrar, The ‘'Seelastik'’
seal formed during original assembly of the weatherstrip
to the body must be broken. The use of a small screw-

driver from which all sharp edges have been removed, or -

suitable wedge-shaped pieces of hardwood are recom-
mended. Care should be taken when using either methad
to keep the tip of the implement under the lip of the
weatherstrip, otherwise damage to paintwork or interior
trim may weil result.

Fig. 1. Windscreen compenents

- STEM

1. GLASS &,

2. WEATHERSTRIF 7. BUFFER

3. MOULDING R[H 8. NUT

4. MOULDHKNG L/H 9. MIRROR

5. CuUP 10. SUN VISOR

Apply hand pressure to one of the lower corners and
force the windscreen outwards. The second operator
(outside the car) can then support the glass as it is
released,

With the windscreen assembly on a felt-covered bench
{to avoid scratching the giass), remave the beading (3 and
4 of Fig. 2) by releasing the cover plates (5 of Fig. 2}, then
frecing the beading from the retaining lips in the
weatherstrip.

Remove the weatherstrip from the windscreen,

‘To refit (Fig. 4)

‘Remove all traces of old sealing compound fram the

windscreen and the weatherstrip.

Assemble the weatherstrip to the windscreen, ensuring
that it js square at the corners and flush to the glass
throughout its entire length,

The windscreen must be com pletely clean befare applying
"“Seelastik’’, otherwise an effective seal will not be

" obtained.

' App1y'a ribbon of “Seelastik™ to the outer faces of the

weatherstrip which are in contact with the windscreen.

- For this o‘peraﬁon a speclal gun is obtainable from

Expandite, Ltd., who also supply full Instructions for
using the gun. In the absence of such a gun, an adaptor In

* the form of a piece of plping with a flattened end could

be fitted to a lubrication gun which has a screw type
plunger.

 Place either of the beadings on the weatherstrip and,
. tommencing at cone end, Insert the beading into the

weatherstrip. Flt the remaining beading in a similar
manner, Fit the cover plates to the beading by simply

snapping them into positian,

Cut a piece of strong cord of a iength considerably
greater than the periphery of the windscreen. The use
of thin string should be avoided as this will cut the
rishber
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Fig. 3. Inserting cord inta weatherstrip

Insert the cord into the inner channel of thé rubber
(Fig. 3) with the aid of 4 piece of small dlameter pipe
through which the cord passes, so that the loose ends
are near to the centre fower edge, Ensure that the flange
of the aperture in the body is clean and free from grease.
Apply a coating of "‘Seelastik’” to the outer channel of
the weatherstrip which will be in contact with the flange
of the aperture of the body, Carefully align the wind-
screen assembly to the body aperture, and after passing
the ends of the cord into the interior of the car, press

the assembly into the aperture in the body from the.

exterior of the car. Starting at the bottom, work the
lip of the weatherstrip over the aperture flange by pulling
the ends of the cord. Pull out this cord completely,

Excessive pressure should not be used when. fitting

laminated screens:

Fig. 4. Windscreen fitting . .

Remove excess sealing compound with a rag sitghtly
dampened with petrol or white spirit.

Refit- rear mirrer, interior lamp, and the wiper arms,
Reconnect the battery. ‘

BACKLIGHT (REAR SCREEN) (Fig. 5)
To remove

Support the backllght with a svitable sling in the fully
apen posttion.

The backlight stay lower end. supports (backlight aper- .
ture) should be marked for corvect re-assembly before .
removing the two retaining screws (1) from each side.
If the stay supports are not marked, and are turned
inadvertently befare re-assembly, the centre hinge point
of the stays will fou) the backlight when in the' closed
pasition. :

Boekfight remeval procedure

Fig. 5

Remove the two setscrews (2) with their washers from. -
each backlight hinge. :

With backlight assembly on a felt-covered bench: (to. -
avoid scratching the glass), pull off the weatherstrip from -
the lower side edges to gain access to the screws securing -
the lower, to the upper portion, of the backlight aperture
panel, and gemove the two screws from eacheside. .

Using a wooden block, tap off the lower porti&n.'of the
panel and puil out the glass. o '
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To refit
Refitting is a reversal of the removal procedure, except
that when refitting the glass into the backlight aperture

panel, it wilt be of assistance to use a silicone based grease
on the rubber giazing strip for ease of assembly. ‘

INTERIOR DOOR HANDLES

To remove (Fig. 12)
Turn the escuteheon (30 or 35) so that the radial groove
in its face is parallel with the dowel hole in the handle

(31 or 33). This will expose the retaining pin (29 or 34).

With an awl, tap out the retaining pin securing the handle
to its spindie, '

Remove the handle and its escutcheon from the splndle.

To vefit. . :

Slide the escutcheon on to its spindle. Slip the handle on-

to Its spindle, matching its position with the handle on

the apposite door, Insert the pin into the hole in the:
spindie, force it home, and aliow the escutcheon to return:

aver the handle shank.

DOOR TRIM PAD
To remove - _‘

Remove interiar door handles;

Remove the screws which retain the door pockets ‘ta the’

inner door panel (fitted to de-luxe models only).

Remove the serews which retaln the trim pad at its lower

edges and pull off the pad with an upward {to clear the

window regulator and door lock remote control handle
spindles} and downward movement, from its retaining
tongue at the door waist.

To refit

When refitting, enter the top edge of the trim pad into

its retaining tongue at the door waist before attempting

to relocate the remainder of the pad.

DOOR WINDING WINDOW

To remove (Fig. &)

Remove interlor handles and trim pad.
Withdraw screws (6) and remove bottom stop bracket,

Remove both the inner and outer waist seals from the
lower edge of the window aperture.

Remove the window regulator (see page 8) and free the
wperating arm from its locatien in the glass channel
(camplate). lLewer the windaw to the bottom of the
door.

With the window in the bottom of the door, gently ease
the front glass run channel away from the window.

Turn the window inside the door so that its fower edge
(with camplate attached) is towards the lack shut edge
of the door. Pull the window up, and out of the door
through its own operating aperture,

- Fig, 6. General view of door with trim pod removed
To refit

Re-assembly is a reversal of these instructions 'e'xcept
that, the inner and outer waist seals should be fitted after
the window has been replaced ir the door and turned
to its correct position, but before the window regulator
arm is fitted in its location.

ft is pointed out that the use of a flat plece of sheet
metal about & in. (1-5 mm) x £ In. (127 mm) x 4 in.
(10 ¢m) turned up at one end to form a hook, will greatly
facilitate the replacement of the small ¢lips which retain
bath the inner and outer waist seals at the lower edge of
the window aperture.
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Fig. 7.

Removing or refitting door winding window

DRAUGHTLESS VENTILATOR (De-luxé models)

The ventilator can only be removed when in the open
position, otherwise its retaining stop will bie across the
operating aperture of the ventilator, thus preventing
its removal.

To remove (Fig. é)

Remave the door winding window.

The ventilator is now held by two serews located at the
upper forward and the lower forward edge. Access to

both screws is from the leading edge of the door frame,

After the removal of the retaining screws, grasp the
ventilator by the rear top edge and pull towards the

windaw aperture, fresing the lower swivel bracket at the

same time.

To refit

Reverse the above instructions. _ _
FIXED LIGHT GLASS (Si:andarc[ m:;detsi ‘.

To remove

The removal pracedure is afmost identical to that for the

“Draughtless ventilator’ except that there are no screws

retaining the light to the door. It is held simply by fts
glazing rubber and the winding window frant glass run

channei.

It is recommended that the front glass run channei is
removed with the ventilator assembly.

Fig. 8. Refitting fixed light glass

REAR @QUARTER GLASS

As with the windscreen, the services of two operators
are required, one working inside the car and one from::

the outside of the car, The quarter glasses are retained -

by means of rubber weatherstrips around their periphery,

"To remove

Commencing at the top edge of the glass and working
from inside the car, lever the lip of the weatherstrip over
the flange of the body, at the same time hand pressure .
mtust be applied to the glass.

The use of 2 small screwdriver from which all sharp edges

'have been removed, or suitable wedge-shaped pieces of

hardwood are recommended as [evers. Care should be
taken when using efther method to keep the tip of the
implement under the lip of the weatherstrip, otherwise
damage to palntwork or interior trim, may well resuft. -

Remaove the weatherstrip from the quarter glass, .
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Fig. 9.

Fitting rear quarter plass

To refit (Fig. 9)

Remove all traces of old sealing compound from the
quarter glass and weatherstrip.

Apply a ribbon of “'Seelastik’ ta the outer faces of the
weatherstrip which are in contact with the glass.

Assemble the weatherstrip to the glass ensuring that ic
is square at the corners and flush to the glass throughout
its entire length.

Cut a piece of strong cord of a length considerably greater
than the periphery of the quarter glass. Insert this cord
into the inner channel of the rubber (Fig. 3) so that the
loose ends are near to the centre lower edge.

Ensure that the flange of the aperture in tha bady s
clean and free from grease. Apply a coating of *‘Seelastik "’
to the outer channel of the weatherstrip which will be in
contact with the flange of the aperture in the body,

Press the assembly into the aperture from outside the
body, after passing the loase ends of the cord into the
interior of the car,

Starting at the bottom, work the lip of the weaﬁherstrip
over the aperture flange by pulling the ends of the cord.
Pull out this cord completely.

Remove excess sealing compound with a rag slightly
dampened with petrol or white spirit.

WINDOW REGULATOR

o remove (Fig. 10}

Remove interior handles and trim pad.

Temporarily, replace the winding window handle and
lower the window to approximately the halfway position,

- and support with a block of wood,

Remave -the screws (1) securing the regulator to the
inner door panel.  (See also item 3 of Fig. &.)

Slide the operating arm from its locatlon In the bottam

channel {camplate) and remove the regulator from the
door.

Ta refit

Reverse these instructians when refitting,

Fig.10.

Window regulator removal
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Fig. 11. Body shell -and panels

FRONT LONGITUDINAL MEMBER R/H
FRONT LONGITURINAL MEMBER L/H
FROMT WHEELARCH QUTER PAMEL
FROMT WHEELARCH MMNER PAMNEL
FROMNT CLOSING PANEL
REINFORCEMENT PLATE .
FRONT SPRING REINFORCEMENT PANEL
REINFORCEMENT CHANNEL

FUEL TANK SUPPORT BRACKET

DASH OUTER PANEL R/H

DASH QUTER PAMEL LiH

DOUBLING PAMEL

SiLL DUCTING PANEL

SILL IMMER_PAMEL

REAR LOMNGITUDINAL MEMBER

REAR WHEELARCH

REINFORCEMENT PANEL

ENGINE COMFPARTMENT SIDE PANEL RfH

EMGIME COMPARTMENT SIDE PAMEL 1.jH
BATTERY CRADLE

ENGINE MOUNTING BRACKET
GRILLE PAMEL

RETAINING BRACKET ’
GRILLE SURRCOUND FANEL
BOMMET STAY BRACKET

AR INTAKE BOX

BRACE

FRONT BUMPER ERACKET R{H
FROMNT BUMPER BRACKET L{H
HEADLAMP PIVOT BRACKET
SPARE WHEEL FLOOR PANEL

ERONT WING PANEL

BONMET PANEL

DASH RiDE FANEL

CLOSING FAMEL

“A» POST UPPER PANEL
WINDSTREEN APERTLIRE PANEL
COVERFLATE

up't BOST LOWER PANEL

VAT POST FMISHER PAMEL

SiLL OUTER PANEL

“B' POST PANEL
ATTACHMENT PLATE

DOOR RyH
BoOR LiH
DOOR HINGE

SR POST RMISHER PANEL

UPPER REAR QUARTER PAMEL

LOWER REAR QUARTER FAMEL

CAMTRAIL PANEL

DRIF MOULDING PANEL

RCOF PAMEL

GUARTERLIGHT FIMISHER

FIVGT BRACKET [REAR SQUAB)

REAR SQUAB PANEL

BACKUIGHT APERTURE PAMEL

BACKLIGHT APEATURE FINISHER PAMEL
ENGINE COMPARTMENT LID .
ENGINE COMPARTMENT LID LOCK BRACKET
REAR 1 OWER PANEL

CLAMP PLATE §
SCREW j SFARE WHEEL
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Fig. 1. Door glasses and mechanism

1. CATCH STRIKER : {8, EXTERIOR HANDLE
LOCKING HANDLE 18, KEY
PIN 0, REAR SEATING WASHER
WAVY WASHER ' 21, STRIKER
LOCKING HANDLE BRACKET 12, DOOR LOCK AND REMOTE CONTROL ASSEMELY

GLAZING RUBBER
VENTILATOR GLASS
INMNER FRAME

9. WEATHERSTRIP

10, TOP PIVOT

73, GLASS
24, GLAZING RUBBER

PN oE o W

28, GLASS CHANNEL AND CAMPLATE
25, GLASS RUN CHAMMEL {FROMT)
7. WAIST INNER SEAL

1. SCREWY
1L GUTER FRAME 8, WINDOW REGULATOR
13. CENTRE CHANMNEL % PIN 1

. ) 3. ESCUTI:HEDNJL WYINDOW REGULATOR
14, GLASS RUM CHANMEL (TOP) 31, HANDLE
15. GLASS RUN CHAMNEL (REAR) 32. CHECK LINK
16, WAIST OUTER SEAL 31, HANDLE 1

34, PIN - REMOTE CONTROL

17, FRONT SEATING WASHER 35, ESCUTCHEON |



ROOTES MANUAL WSM.141

Section O (Body)

Page 11

ASHTRAY

STAY

FINISHER

FLLER PANEL

BRACKET

PARCEL TRAY

PARCEL TRAY RAIL

Fig. 13. Facie componants

BACK COVER

REAR 'EXTENSiDN.
FIXING BUSH
IMNSTRUMENT BINMACLE
BEZEL

STAY

WASHER
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g om NS A N

-
FRpED

GRILLE PANEL
COVER

WASHER
{MSTALLATION STHIP
MNUMBER PLATE HAMGER
BUMPER BLADE
BACK BAR

BOLT

SEAL

WASHER

cup ‘

STOP BRACKET
YOKE

BRACKET

SUPPFORT SLIDER
CATCH 5LIDER
STRIKER PLATE
STRIKER

SPRIMG

. BOMMET FRACMNT SEAL

WHEELARCH COVER R/H
RETAIMER

Bi]

Fig. 14. Front end fittings

IR mer

38 35 40 41 43

NAME BARGE SURRQUND
BONMET STAY

UNING PAMEL

BOMNMET REAR SEAL
SEATIMG YWASHER {FRONT}
SEATING WASHER [REAR)
HINGE

CLEWIS PIN

SAFETY HOOK

SPRING

CONTROL CABLE

DODOR MOULDING
SCUTTLE MOULDING
BONMNET MDVIDING
WHEELARCH COYER LjH
IIH‘!

aprr

i b MAME LETTERS

“pre
apye

NAME BADGE CENTRE
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o = B T o

a4 o e
Eali o R )

Fig. 15. Rear end fittings

WEATHERSTRIP
GLASS

SQUAR PANEL MAT
FiMISHING STRIP
REAR LUGGAGE FLOOR MAT
FINISHER

FINISHER
WEATHERSTRIP
WEATHERSTRIP
PACKLIGHT UNIT
GLASS

GLAZING RUBBER
TOP MOULDING
SIDE MCULDING LiH

15,
14,
17.
18,

.
.
I
13.
24,

o,

SIDE MOULDING RfH
COVER PLATE MOULDING
STAY

HANDLE

BEZEL

WASHER

KEY

BARREL ‘
STRIKER PLATE
BACKLIGHT 1OCK
HOQK

STRAF

FIMISHER
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1,

BUFFER

. LOCK ASSEMBLY

HAMDOLE

. ESCUTCHEON

STAY

REAR MAME BADGE

Fig. #6.

Engine compartment lid fittings

7.

a.

LN

10.

R

REAR BUMPER

BACK BAR

BCLT

REAR QUARTER MQULDING

EMNGINE COMPARTMENT LID MOULDING
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FRONT SEAT

To remaove
Upon removal of the seat assembly retaining bolts (both
front corners of the seats), the assembly is free to be

removed from the car.

Refitting Is a reversal of these instructions. -

FRONT SEAT TRIM

To remove

Remove the seat as an assembly, and turn over so that
the underside is uppermost.

Release the clips retaining the trim to both the cushion --

and the squab, easing the lower corners of the squab trim
from their locations, pull the trim from the frame in an
upward motion, :

Take care when refitting that the trim clips do not tear
the trim.

REAR SEAT
To remove

Cushion

Simply Iift up the forward edge of the cushion from the
front retaining valance, whereupen the cushlon can be
removed,

Squab

Remove the setscrews which retain the pivots to the
wheelarches,

Care must be taken when removing these screws that
Lhe trim of the squab is not damaged.

When replacing the squab plvot retaining setscrews, the
threads should be treated with *'Seelastik’ as a precau-
tion against the ingress of water.

PARCEL TRAY

To remove -

Remove the steering column (see Section 1.
Remove the heater control (if fitted), (see Section R). '_
Disconnect the speedometer drive cable (see Sectlan N). -

Free the bonnet release handle with its grommet from
their locations.

Remove the four screws (two at each end) which retain
the tray and take out the tray.

FACIA

To remove
Instrument bianacle
Disconnect the battery at the positive (earth) terminal.

Two bolts retain the binnacle to the facia rail; access to
these bolts can be gained from beneath the binnacle when
it will be seen that the bolts are positioned one at each
side of the binnacle frame. A support stay is fixed tothe .
underside of the binnacle frame and attached to the facid . -
support bracket by two bofts, o

On removal of the four bolts the binnacle can be with-
drawn enough to detach the cables from the Instruments
and switches.

When detaching cables, make a note of their colour and

- positions {see wiring diagram in Section N) for reference

when re-assembling,

If it is not already incorporated, the modified support stay
an the lower edge of the binnacle, must be fitted. This
new support stay can be identified by the addition of 2
gusset on its upper face. It is obtainable through the
normal parts channels under Part No. 72005656 R.H.D.
and L.H.D. respectively.

The new support stay was fitted into current production

_from B.41 1019406 de-luxe models, and B.42 1000183

basic models.
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Before refitting the instrument binnacle, a facia finisher
{in the form of a rubber gasket), should be fitted, par-
tfcularly if rattles are emanating from between the facia
rail and the instrument binnacle.

The facia finisher (Part No. 7200537 L/H and 7200538 R/H)

must be fitted with its widest leg (the one with the large.

hole in it) towards the centre line of the car, and with the
deeper flange on the edge of the finisher towards the
driver.

Use Bunlop adhesive 5.758 for attaching the finisher to
the facia rail. o

Focia filler panel

To remove the filler panel (passenger side of the car),
simpiy prise up the tops of the spire caps at the top for-
ward edge of the panel, and remove the screws thus
exposed, On some early madels, pegs inta rubber-lined
sockets are used for the retention of the filler panel. The
panel Is free to be removed after tzking out the ashtray,
Some cars may be fitted with screws along the lower
forward edge of the filler panel. -

Before refitting the facia filler panel, it is recommended
that the new facia finisher (described under instrument
binnacle) is fitted. The finishing strip (3 of Fig. 13) will
have to be discarded,

To refit

Refitting of both the instrument binnacle and the facia
filler panel is a reversal of the removal instructions,
except that the new spire caps (Part Mo, 7200461) should
be used for the top retaining screws of the facia filler
panel where these are used.

EACIA RATTLES

Facia stiffener

If, when the instrument binnacle is grasped between the -

hands and an attempt Is made to rock it in a vertical
plane, there is any tendency of movement, the facia
stiffener (Part No. 7200721) must be fitted. The fitting
of this stiffener is quita simple, bit care should be taken
that the electrical harness is not damaged when drilling
the front hole {some bodies already have a cage-nut

fitted) for the retaining screw on the underside of the
facia rall. The rear hole for the stiffener is existing in the
rear outer edge of the instrument binnacle.

Ignitionfstarter switch

If it is suspected that rattles are evident between the
switch bedy and the lock barrel, it is recommended that
either, one or two washers (depending on type), are
fitted against the bottarn shoulder of the lock barrel.

Two types of washer are available under Part No's,
7102487 sponge rubber, and 7102434 piastic.

A further point which will assist in the elimination of
rattles from this source Is the addition of M5.4 silicone
based grease to the lock barrel. This grease will also
lubricate the wards of the lock,

Fig. 17. Facia rattles rectificotion

1
2,
3
4
5.
A,
B.

. FACIA FINISHER, LiH

FACIA FINISHER, RfH

FACIA STIFFEMER

SUPPDAT STAY

IGMITIOMNISTARTER SWITCH WASHER
INSTRUMEMT BINMACLE

FACIA FILLER FAMEL
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BODY SEALS

To remove
Door

The combined door seal and furflex piping s retained by
small concealed metal tags within the seal ftself. ‘When
removing, simply puli off.

Bonnet panel

The front bonnet seal Is retained by two smafi clips,
similar in shape to trim ciips; the rear bonnet seal s
retained by fips formed in the rubber itself. VWhen

removing either seal, simply pull off,

Teo refit

‘When refitting the door seal it may be necessary ta tap

the furflex piping with a block of wood to ensure that
the seal is fully home in its location.

HEADLINING

To remove

Disconnect the battery at the positive {earth) terminal,
and remove the interier Jamp, rear view mirror, and
wiper arms.

Remove the windscreen,

Release the combined door seal and furflex piping from
above the deor apertures to expose the edges of the
headlining.

Remove the rear quarter gasses.

Remove the trim pad from above the backlight {rear

screen) aperture by releasing the concealed spring-in’

clips with a broad-bladed knife {or similar woof). The
clips will remain still attached to the pad as the pad Is
reieased.

Release the edges of the headlining fram the windscreen,
rear quarter glasses, and door aperture upper body
flanges, All edges are secured to the flanges in produciion
with an adhesive selution. '

The lining is now supported by the listing raiis anly, of
which there are four. Remove the front listing rail by

springing the ends inwards to release them from the
cantrails.

Cantinue te release the remaining listing rails in 2
similar manner,

Support the headlining and free its rear end from above
the backlight aperture in the following manner.

The rear end of the headlining is stitched to a fibre-
board fillet panel. This fillet panel is located in a pre-
formed pocket in the rear and underside of the roaof
panei.

Feel for one end of the lower side edges, inserta 6 in.
rule (or a flexible knife blade) under the side edge, and
refease the panel by drawing the tool along the edge of
the roof pocket.

To refit

If the services of two operators are available 1¢ will be
easier and mare expedient than if enly one operator Is
fitting the Vining. in order that the fining will conform -
to the inside shape of the roof, listing rails of different

contours are used, the ends of which are coloured to ald
identification, and the position of which MUST be
ohserved when removing the lining so as to ensure -
correct re-assembly, e

Clean off all traces of old adhesive from the body aperture

flanges.

Before fitting the new lining, apply a 's'ui:'ab!gaaﬁes'ivé .
ta the apertures and allow it to become nearly dry. - ;

‘Reverse the removal procedure by starting to refit the .

lining at the rear end and working towards the front of
the vehicle.

Before refitting the fibre-board fillet with the lining -

attached, the fillet MUST be doubled back on to the right -
side of the lining, otherwise, as tension is applied to the.
lining during the fitting procedure, the fllet will simply’
be pulied out of its focation. -

Mote: If the feit anti-drum material has been removed
for any reason, when replacing, it must be fitted as far to
the rear es possible, otherwise the fibre-board fillet ot
the rear end of the headlining, even though doubled back
on to itself (see above paragraph), will pull out as there
will be excessive clearance between the fillet and the
underside of the roof panel.
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DOORS
Lubrication

Hinge pins and door locks must he lubricated at regular
intervals.

- When oiling the door locking mechanism the windows
should be fully wound up, and after oiling, the doors
should be left open for as long as possible, otherwise,
since some oil is bound to be wasted, it may flow out of
the drain holes and possibly into the interior of the car.

The wards of the lock should be lybricated by applying
a small amount of Shell Silicone Compound to the ey
which is then inserted into the lock in the normal manner-
Operate the lock a few times, withdraw the key, and wipe
off the surplus compound. '

The push-button of the exterior handles s lubricated
from the outside,

Fig, 18.

Door fack attachment

DOOR LOCK
To remove (Fig, 18)

Remove interior handles and trim pad,

Remove the lock remote contral securing scraws with

their washers (2 of Fig. 6), and the lock securing set-

screws (1).

Take out the combined door Tock and remote control
through one of the apertures in the inner door panel.

Replacement Is a reversal of these instructions.

EXTERIOR DOOR HANDLE

To remove

Remove interior handles and trim pad.

Fram inside the door casing, remove the nuts and washers
which retain the handle to the door, Take care not to
misplaca the seating washers (17 and 20 of Fig. 12)
between the exterior handle and the outer door panel,

To adjust

On the reverse side of the push-button is a plunger held
by a locknut.

The correct clearance between the plunger head and the
lock contactor should be ¥y I, (79 mm) and must be
checked when the handle is attached to the door, through
the aperture in the inner door panel,

When adjusting, simply rotate the plunger bolt in or out
as required after releasing the locknut, finally tightening
the locknut when the desired clearance has been attained.
To refit

Reverse the removal procedure, not forgetting the two

seating washers between the exterior handle and the
outer door panel.

DOOR STRIKER UNIT

To remave (Fig. 19)

It is not necessary to disturh this companent other than
to fit a replacement, or to make adjustments.

In this case, remove the three securing serews (1),

"To refit

Attach the striker unit to the doar pillar. Shut deor and
then adjust if necessary.
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Fié. 19. Door lock striker unit

BONNET

To remave (Fig. 20}

Support the bonnet in the open position with a suitable
sling, The bonnet prop s not sufficient for thls purpose
to guarantee that the paintwork wiil not be damaged.

Remove the two nuts (1) with their respective washers:

fram each rear edge of the bonnet, whereupon the bonnet
is free to be removed after disengaging the prop.

Refit by reversing this procedure.

BONNET LOCK
To remove (Fig. 20)

Disconneact the front {lower end) of the control cable
where it is retained at the remote control bracket.
Take out the two setscrews (2) with their washers which
retain the bonnet lock striker plate to the bonnet {ock
platferm.

The bonnet lock striker assembly is retained by two set-
screws and washers {3).

When refitting, do not adjust the remote control cable
so that it js too tight and constantly under tension.

Fig. 20,

BONNET OPENING (Fig. 21)

If the bonnet is inadvertently closed while the bannet'__ :
release mechapism is disconnected, the bonnet can: be :
opened in the following manner. '

Bonpet attachment

Remove the front grille, and from inside the apertire;,

push out the large grommet (1) from its location,

Operate the remote cantrel bracket (2) to open; the
bonnet by putling (or pushing) towards the léft hand side.

Bonnet apening

Fig. 21.
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ENGINE COMPARTMENT LID

To remove (Fig. 2)

Open the lid to its fullest extent, and remove the two
nuts (1) with their washers from each hinge.

The lid Is now sﬁpported against the backlight; take care
when removing that the paintwork, or the backhght is
‘not damaged.

Flg. 22 Engine compartment (id attachment

ENGINE CDMPARTMEN'T LID LOCKS

To remaove (Fig, 23}

Remave the locknut and nut (1) retaining the exterlor
handle to the lock assembly, It wiil be found that some
exterior handles are only retained by one nut.

Remove the screws with their shakeproof washers (2)

retaining the fock assembly to the lid reinforcement
panel,

Reverse these instructions when refitting.

Fig. 23.

Engine compartment Jid lacks

BACKLIGHT (REAR SCREEN) LOCK

To remove (Fig. 15)

Remove bezel (19), with its sealing washer (20}, by lifting
and straightening the tags from the underside.

From the interfor face of the backlight, remove the four
screws with thelr shakefroof washers which retain the
tock assembly {24) to the body.

Reverse the above procedure when refitting.
FRONT GRILLE
To remove

Two screws only at the top side edges recain the grille
in its location,

"Remove the screws, ailow the grille to fall forward from

its top edge, then, lift the grille up and out of its retalning
brackets in the grille surround panel.

Reverse these Instructions when refitting.
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FRONT AND REAR BUMPERS

The bumpers can =ither be removed complete with their
mounting brackets, or without.

To remove

Fromt (Fig. 14)

The bumper (&) can be removed complete with |r.s back
bars {7), or without.

If the first method Is adopted, remove the setscreve with
tts spring and plaln washers from each back bar attach-
ment point to the body,

In the latter method, remove the two bolis, sp'ring and
plain washers, and nuts from each back bar attachment
~ to the bumper.

Rear {Fig. 16)

The rear bumper is removed in an identical manner to
the front bumper.

Reference should 'of',‘ course be made to the correct
illustration for the item numbers.

REAR LOWER CROSSHEMBER .

To removye

Remove the rear bumper. -

Before attempting to remave the crossmember, the
engine MUST be supported as detailed in Section B,

From inside the wheel valances adjacent to the rear lamps,
remove the four setscrews (two each side) with their
washers, and the twe nuts adjacent to the lock catches
(one at each side) with their washers, and release the

crossmember,

Reverse the above procedure when refitting.

"NAME BADGES
To removye

Simply pull off the badges or name letters from their
front faces,

- To refit

When replacing any of the name badges, or letters,
simply push home from their front faces. Renew any of
the retalning <lips where necessary.

BODY MOLULDINGS

To remove

Bonnet sides
The side mouldings are retained by clips along thelr
entire Jength, but with the addition of a pop-rivet (which

must be drilted out) at the end.

Ease up the jower flange of the moulding from ts cli.ps
with a plece of wood sharpenad at one end (or a small
screwdriver) and pull the moulding away from the body.

Doats

The door mouldings are retained In an identical fashion -
as the bonnet side mouldings. :

Rear ‘guarter mouldings

These mouldings are retained in a similar fashion to the

items detailed above, except that, no pop-rivets are used? B
speciai fasteners which are simply pulied off fram their S

reverse sides are used in their stead.

Engine compartment I1d moulding. .

~ This moulding is retained by clips along its entire length,

no other form of fixing being used,
Ease up the lower flange of the moulding in a similar
manner to that detailed under “Bonnet Sidas’, and pull

the moulding away fram the panel.

To refit

- When refitting any of the body mouldings, reverse all

the foregoing instructions, fitting new pop-rivets where
necessary.

Where plastic clips have been used, these MUST be" S

replaced with new items,
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Fig. 24. Bady mouldings and facia pemel {Chamojs)
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CHAMOIS

" Front grille facia
15 GRILLE PANEL - o WQOD CAPPING
1814  END CAPPINGS # FACIA END PANEL
16 NAME BADGE (CHAMOIS) ‘ 2 PARCEL TRAY RAIL
3 RUBBER SEAL ' 43 FACIA MOULDING
4 FIXING BRACKET AND NUT : 44 PARCEL TRAY M/S
45 STRIKER—GLOVE BOX LOCK
14 WOOD CAPPING SET—CENTRE PANEL AND GLOVE BOX
ar CLOSING STRIP—GLOVE BOX
A FACIA CRASH ROLL
. 43 PARCEL TRAY O/S
Exterlor fittings 5  BACK COVER—INSTAUMENT BINMNACLE
8 BONMET NAME BADGE 51 FACHA TRASH ROLL END
1 FRICTION BUSH-EADGE TO BOMMNET 55 -
§ 824 DRIF MOULDING FINISHERS 53 FACIA CENTRE PANEL
7822 MOULDING—UFFER REAR 54 | STUBBER :
843 MOULDING—LOWER } QUARTER 55 PLAGUE (CHAMOLS)
s CLIP—MOULDING TO DOORS s ASHTRAY
10&23  DOODR MOULDINGS 57 ' FRONT PLATE
1M 43  MOULDING—LOWER 1 pmanT @ OlL GAUGE
12425  MOULDING—UPPER } WING ©&E  BEZEL_PLAGUE
7 STUD ‘ L &1 ' . CHECK STRAP
28 SEALING BUSH MOULDINGS TO WINGS -,y GLOVE BOX LiD
22 THREAD CUTTING FASTEMER ‘ & SPRING
13 RIMFINISHERS _ : 64 BELL CRANK LEVER
8  LOCK ASSEMBLY
6 .  LOCK BODY
& . MuT
63 ... FIBRE WASHER
Engine compartment 1id . & . BEZEL
18 THREAD CUTTING FASTENER 0 REY
19 STUD T .
20 RUBBING RAILS ] Doars
17 FRICTION BUSH L = TREAD: FLATE
) REAR NAME BADGE . ‘ o A7 . WOQD CAPRIMG
32,31 15 MOULDINGS—NO, PLATE SURROUND . 38 . MOULDING—WAIST FRVISHER

34 RETAINER—SURROUND MOULDING TO LIB . -~ . = 38 U . WAIST FINISHER



f
the lock bolt {(A), bridge piece (D), spring (B) and bell
crank [ever (C). ‘

¥
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FACIA

Ta Remove

QOpen the glove box to obtain accesstothe two wing nuts .

retaining the long section of the padded facia crash roll.
(48, Fig. 24.)

Remove the two wing nuts, and pull off the crash roll.

The remaining small section of the crash roli (51), is
recained by one wing nut, accessible from underneath.

The facla moulding (43) must be ramaved by sliding
sideways off the retaining citps.

Remove the heater control by releasing the two seréws
located in the front of the bracket.

Withdraw the ashtray (56} by depressing the stubber
spring (54) in the centre of the ashtray, and pulling out-
wards,

Remove the two balts on each side to release the binnacle.

This will enable the panel (53} to be released by removing
. the retaining screws from the rail (42) and disconnecting

the oil gauge (58) and blower switch {not shown).

To remove the binnacle completely, it wlll be necessary
to disconnect the Instruments and wiring.

Make sure to identify all wires to enable them to be
replaced in thelr correct positions.

The glove box check straps (61) are pliable plastic, and
may be disconnected from the facia panel by prising the
studs out of the panel.

The glove box lid (62) can be dismounted by removing
the hinge fixing screws from beneath the parcel tray
rail (42).

Should the glove box lid lock require dismantling,
unscrew the large nut on the inside of the lid, and when

the lock body is free In the [id, unscrew the beze! ring-

(69} and withdraw the lock assembly from the lid.

{ GLOVE BOX LID LOCK (Fig. 25)

Rermove the two screws in the lock body and withdraw

When reassembling, the following assembly sequence is !
recommended :— i

Before fitting the bolt (A), the loop of the spring {B) and
the leg of the belf erank lever (C) must be located in the
slot in the bolt.

The bridge piece {D) must now be pushed downwards i
and retained against the spring so that the balt is in
position over it. The outer cover ¢an now be securad
over the bolt by its two screws.

Fig. 25.

Glove box lock assembly .

Check the operation of the lock before re-fitting to the
lid.

Yo fit the lock to the glove box lid, procesd as follows:—

Screw the large nut {67) right down on the threaded
portion of the lock body {65).

Fie the fibre washer {68] over the nut, and pass the
threaded portion of the lock body through the hole in
the glove box lid from the inside.

Serew the chrome bezel ring (69} dewn until the ring
forms a neat bezel on the end of the lock body.

Do nat use tools on this ring, ot the chrome and giove
box lid veneer may be damaged.

Tighten the lock from the inside by the gentle use of a
spanner on the nut.

Do not overtighten, or the glove box veneer may crack
or split.




L . o i =

ROOTES MANUAL WSM.i41

Section O {Body)

Page 25

1.

IMP VAN

Fig. 25. Imp Yan body sheil

ROOF PAMEL REINFORCEMENT PIECES AND DRIF PANELS
' POST P;A.NEL PIECES

"B* POST PANEL PIECES

TONMNEAU SIDE PANEL

VWWHEEL ARCH ASSEMBLY

REAR LOWER CROSS MEMBER

10.
1.

tz.

FILEER PANEL

REAR DOOR ASSEMELY
REAR PILLAR SUPPORT
BATTERY COYER
ENGINE HATCH COVER

REAR FLOOR ASSEMBLY
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REAR DOOR

To remove

This requires the services of twe operatars, gne to
assist by holding the door in pasition during the removal
and refitting of the hinge retaining screws.

Any ane of three methods can be used accerding to
requirements; —

{a) Door only. Open the door and mark the position of
the hinge relative to the door.
Remove the Phillips screws (A), two on each side, and
remove the door,

{b) Door and hinge brackets. Open the door, remove the
three retaining screws and nuts (B) on each side of
the hinge brackets and remove the door.

(c} Door and hinges complete. Open the door, remove the
two nuts located at the rear of the hinge unit <.
Remave the twa Phillips screws underneath the unit
).

Repeat for the oppasite side, and remove the door
and hinges complete. '

Fig. 26. Rear door hinge ussembly

To refit

(a} Offer up the door, fit the screws (A) to each side,
reset the hinges to the original markings and tighten
the screws.

Check the fit and operation of the door.

(b} Fit the daor to the hinges by re-fitting the three
screws (B} on each side and just nip the nuts, Do
not tighten fully,

Close the door gently, taking great care not to foul
the roof edge with the inner top edge of the door.
The screw holes are elongated to enable the door to
be adjusted on the hinges untif a correct it in the
body aperture is obtained,

With the assistance of the second operatar, hold the
door shut in position, then from inside the van tighten
the screws fully,

Check the fit and operation of the doar.

{c) Refitting is 2 reversal of the remova) operatia_n's.
Check the it and operation of the door.

HINGE UNIT

. To remove

Open the door and remove the two Phillips screws (A).
Remove the two nuts located at the rear of the unit (Ch.

- Remove the two Phillips screws underneath the unit (D)

and withdraw the unit complete,

To refit

Refitting is the reversal of the removal procedure, but the
setting of the door must be checked as given in (b)
“*Refitting the door™’.
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REAR DOOR LOCK

To remove

Remove the retaining screws beneath the handle.

From inside the door, remove the circlip at the end of the
spindle and withdraw the handle and spindie assembly.
Remove the escutchion and seating washer.

To refit

Refitting is a reversal of the removal procedure.

Check the fic of the location plate to the striker block
bafere finally tightening the screws.

Fig. 27. Rear door lock assembly

1. CIRCLIP 5. HAMDLE AND SPINDLE ASSEMBLY
2. SEATING WASHER & LOCKING BARREL
1. ESCUTCHEOM 7. KEY

4, LOCKING BOLT

REAR DOOR GLASS

To remove and refit

The removal and refitting nstructions for the rear door.

glass are the same as those given for removing and refitting
Windscreen.

FILLER PANEL (Number plate mounting plate)

To remove
Remove the three screws located in the top edge of the

panel and [ift off.

To refit
Hold the panel in place, fit and tighten the three screws.

ENGINE HATCH COVER

The hatch cover is located by two metal tohgues at the
forward edge which fit into two slots in the ficor. The
cover is retained by three fasteners in the rear edge of the
cover,

To remave o
Using a screwdriver or coln, rotate the three fastenars
half a turn anti-clockwise, lift the hatch and remove. .

Ta refit :
Place the hatch in position over the floor aperture,
locate the two tongues in the hales pravided in the edge
of the floor and lower the hatch into place. '
Lock the fasteners by pressing down and rotating half a
turn clockwisa. :

BATTERY COVER

Ta remove :
Using a screwdriver or coin, rotate the fastener at the
rear of the cover half a turn anti-clackwise, and lft the f'
cover by the small plate provided.

Ta refit
Place the cover in position over the battery, locate the
tongue at the front of the cover into the hole provided in
the floor.
Press the cover down into place and lock by turning the
fastener half a turn clockwise, B
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RECOMMENDED

ENGINE

Where prevailing climatic temperature is:—

{ Above 20°C. (68°F.)

| SUMP (OIL PAN)<

. Below —15°C, (5°F))

27° to —7°C. {80°F. to 20°F) ...

0° to —18°C, (32°F. to O°F.)

LUBRICANTS

Shell Super Motor Oil or
Shelt X-100 30

Shell Super Meator Cil or
Shell X-100 20W

Shell X-100 10V or

Shell X-100 Multlgrade 5W20
Shell X-100 Multigrade 5W20

For continuous high speed driving use Shell Super Moatar O or Shell X100 40 if the Muitigrade oif Is not avaiioble,
Fhis iz particuiarly importent during the warm weather,

Upper Cylinder Lubricant

DISTRIBUTOR

Shaft and Cam bearing. Contact breaker pivet, Automatic timing (Spark)

cohtrol

Cam Profile

GENERATOR ...

BATTERY TERMINALS

STEERING UNIT

TRANS-AXLE ...

Where prevailing climatic temperature is below —15°C, (5°F)

FRONT WHEEL HUB BEARINGS

REAR WHEEL HUB BEARINGS (If dismantled) .

Shell Upper Cylinder Lubricant

Engine Oil

Shell Raetinax A

Engine Oil

Silicone Grease

Shell Spirax B0 E.P,

Shell Spirax 80 E.P.
Shell Spirax 75 E.P.

Shell Retinax A

Shell Retinax A
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BRAKE AND CLUTCH FLUID RESERVOIR ... Girling Brake Fluid to S.A.E. Spec. 70R.3
BODY

Hinges, Locks, Catches ... ... Engine Oil

Impertant

There is no need to use additives with any of the specified [ubricants as those additives considered necessary have
already been inciuded during blending. It should be speclally noted that, under no circumstances, should additives
of any kind be used in the trans-axle unit.
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SYNTHETIC RUBBER OIll. SEALS

The efficiency of a unit is dependent upon Its oil seals,
It is therefore expedient to treat oil seals with the
utmost care,

Storage

Ideally, seals should be stared In a dust free atmasphere
at 2 temperature of between {0-21°C. Pressure must
never be allowed to bear on the lips of the seals since
this will cause distortion. [t is particularly important
to remember this when storing seals for lang perifods,

Fitment

Before assembly, seals should be carefully examined
and wiped with a cloth moistened with clean oll to
remove any foreign matter. If the [lp of the seal |s
damaged, even by the slightest scratch, it should be
discarded. Below is given the norma)l method of fitting
a synthetlc rubber seal,

1. Examine the shaft an which the seal is to be fitted
for roughness or burrs, especially along the edges of
keyways, screw threads or splines over which the
seal must be passed.

2, Inspect the housing in which the seal is to be inserted
for roughness, etc, The leading edge of the housing
should be slightly chamfered to provide a lead-In for
the seal.

3. Smear the lips of the seal with clean grease.

4, Insert the seal, lip side towards the oil, into the
housing before fitting the shaft. Where this s not
possible, extra care should be taken not to damage
the lip of the seal on the shaft. Ensure that the seal
enters the housing rocess “squarely’’,

In cases where the surface of the shaft aver which the
lip of the seal must pass is {lable to cut the lip, it Is good
practice to use a fitting sleeve with a lead-on taper
having an internal diameter a few thousandths of an inch
greater than the shaft. Where a sleeve is not available,
a sheet of shim steel (or shim copper) should be wrapped
around the shaft, and then smeared with grease.

When passing the seal along the shaft, or entering the
shaft in the seal as the case may be, a slight twisting
movement should be employed to reduce the risk of
damaging the lip.

IMPORTANT. The sea! should at no time during the
assembly of the component, be allowed to suppart the
weight of the shaft ar housing, since this will cause the
seal to be distorted.

Metal cased seals

The fitting Instructions given above apply equally to
metal cased seals. However, metal cased seals cannot
usually be inserted into the housings with ease. For
this reason, 2 press fitted with a suitable ram adapter
must be used. The diameter of the ram should be
fractionally less than the outside diameter of the seal.
Where a press is nat avallable, the seal may be fitted
with the aid of a short length of metal tube whose
diameter is slightly less than the outside diameter of
the seal. By means of gentle hammer blows applied
uniformly around the edge of the tube, the seal may be
driven into place. Under no circumstances should tha
hammer blows be applied directly to the seal casing.

It is recommended that the autside edge of the seal is
lightly coated with jointing compound before entering
it Into the housing.

NEEDLE ROLLER BEARINGS
Fitmenst

Do not wipe the grease from the outside of needle
bearing. Keep needle bearings clean.

Use an arbor press, do not hammer against end of bearing.
The bearing should always be pressed in using the special
mandrel, The shoulder on which will have a concave
face, so as to avaid pressing an tha inner edges of the fip
of the needle bearing.

Place the end of the needle bearing which is stamped
against the shoulder of the mandrel, the unstamped end
of the needle bearing will lead Into the housing bors.
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TAPERED ROLLER BEARINGS

The bearing is in two parts, The outer part is known as
the "‘outer race™ or “cup™, and fits in the housing. The
inner part |s known as the cone assembly, and consists of
rollers secured in a ‘“‘cage” to the “‘Inner race' or
“cone”. The cone fits on the shaft. As a general rule
the outer races are a drive fit Into their housings and
the cones a drive fit onto their shafts, Where bearings
are adjustable, either the cone or outer race is made 2
push fit.

Removal

Unnecessary dismantling is to be avoided since dismantling
is apt to cause deterioration of the components. Bearings
which are a drive fit should only be removed when
renewal Is necessary,

Cups and cones should always be removed with a suitable
extractoer. Remember that the claw of the extractor
should bear on the cone, not the cage. Removal will be
assisted if the shaft Is first lubricated with oil.

If the outer race is to be removed, a suitable press or
extractor must always be used.

IMPORTANT. On no account should a heavy blow or
force of any kind be applied to one race to remove the
other. Such a force will be transmirted through the
roliers and cause indentations in the tracks, resulting
in reduced bearing life and noisy running.

Claaning

The bearing should be cleaned meticulously, using petrol,
white spirit, or flushing ocil. Chemical degreasers are
not recommended. A good quality brush will assist in
removing the worst of the foreign matter. The bearings
should then be left to soak in clean salvent.

Bearings should under no circumstances be cleaned by
blowing out with 2 high pressure air line after they have
been degreased. This practice causes flats to develop
where the roilers or balis skid on the casing and
materially reduces the useful life of the bearings.

After cleaning bearings shouid be filled with fresh oil, as
exposure to atmosphere causes rapid corrosion.

if new bearings are to be fitted, praviding that they
have been kept in their wrappings, no cleansing will be
required.

Inspection

The general candition of a bearlng may be checked. to -
a certain extent by listening to the sound it produces
when running. This may be accomplished by placing
an ear against the handle of a screwdriver, the other end
of which is firmly pressed against the bearing housing.
If, for instance, a whistling sound is heard, lack of lubrica-
tion is indicated; a rumbling neise is usually due to
pitted bearings or dirt, Sometimes it is not practical
to chack the nolse of a bearing when running, as in the
case of the front hub bearings. Removal and careful
inspection is then the only course to take. On fnspection,
certain types of defect such as cracks, ete., may become
immediately evident. Qther faults, however, may not
be so obvious, Listed below are common faults of the
Jatter type.

Flaking—On remaving the bearings, the tracks of
both races should be examined for fiaking. Since the
track of the cone is not normafly visible, this track can
only be checked by “*feeling’” for any roughness when

the cage and rollers are .rotated slowly by hand. The -

bearing must be absolutely free from dirt since it is -
virtually impossible to feel the difference between flaking
and grit. ifflaking is apparent on either track the bearing
must be renewed,

Wear—Precise measurement of wear on tapered
roller bearings is not normally a practical service opera.
tlan. Reference should be made to the manufacturers
of the bearing if, for special reasons, this should be
deemed necessary. An assessment of how much wear
has taken place can be made by examination of the
rollers and races. A track with a dull grey “lapped”
appearance has suffered abrasive wear probably due to
fine particles of dirt within the bearing. Experience
will enable one to determine whether the wear Is such
that the bearing should be scrapped. In cases of doubt,
renew. The cage should aiso he examined for signs of
undue wear, cracking, or distortion. [f such defects are
discovered, the complete bearing must be renewed.
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Discolourotion—As a rule, discoleuratlon Indicates that
the bearings have at one time become excessively hot, the
cause of which should be investigated. Excessive pre-load
and lack of or unsuitabie lubrication are common causes.
It should be remembered that a light brown stain may
merely be an oil stain.

Refitting

Before refitting the bearing, the shaft and housing
should be thoroughly cleaned, then smeared lightly
with grease,

If the cup has been removed, a press with a-suitable
adapter must be used to refit it, Ensure that the cup
enters the housing squarely and that it is pressed right
home agalnst the abutment shoulder. The cone assembly
should be fitted with the aid of a press and adapter or a
short length of metal tube whase bore diameter is sTightly
greater than the diameter of the shaft, and whose outside
diameter is less than the internal diameter of the cage.
With the tube resting on the cone, the roller assembly
may be pressed into place.
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Fig.l. Schematic section of heater

KEY TQ FIG. 1

A AR INLET D WATER INLET RIPE
B WATER GUTLET PIPE E AIR TO CAR
C HEATER ELEMENT F AR TO SCREEM
AlR DISTRIEUTION CONTROL
1 OFF (UPPERMQST) 3 AR TO SCREEN AMD CAR

1 AIR TO SCREEM 4 AIR TO CAR (LOWEST)
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DESCRIPTION

The heater will deliver hot or cold fresh air to either the
windscreen or the car interior or a proportion to both.
The blower (if fitted) greatly increases the amount of air
fed into the heater.

Hot water from the engine cooling system is fed into the
heater. The supply is regulated by means of a cable
actuated water valve mounted on the bulkhead: the
control, *'Car heat”, being mounted on the facta

“Car heat” control—This has two main positians:
“Blue” {cold or off), and “‘Red"’ (het); any intermediate
position will give a control of heat according to the
setting of the [ever.

The supply hose is routed from the eylinder head via the
right-hand rear wheel-arch and. body sill ducting to the
front wheel-arch and so to the water valve. The return
hose is routed in the opposite direction via the left-hand
sill ducting and rear wheel-arch to the radiator bottom
tank or by-pass junctlon (if fitted),

As the heater is above the level of the cocling éystem it
is necessary to bleed after filling. On early cars the bleed
valve Is fitted at the heater outlet pipe (see Fig. 5). On

later models the bleed valve will be fitted into the engine -

cooling system.

Whenever bleading is nece‘s‘éary, ALWAYS REFER TO
SECTION ““A™, for the appropriate Instructions..

The heater distribution control has four positions:—

1. "OFF" {uppermost),
1, SCREEN,

3. SCREEN and CAR.
4. CAR (lowest).

- See Fig. 1.

Fig. 2.

Blower wnlt and aiv hose

. HEATER

BLOWER
To remove and refit (See Figs. 2 and 3)

Disconnect battery.
Disconnect air hose at the blower end. (Fig. 2.}
Remove griile panal, '

Remaove the four nuts with spring washers; these are
located inside the plenum chamber (See Fig. 3), and
wlthdraw the blower combplete with filtar gauze,

Release the cable from the harness clips, disconnect at
blower switch and withdraw inte the luggage compart- .
ment. N
Refitting is a reversal of the above operations. Ensure -
that the gauze fs clean. o

Reconnect battery, start clock (if fitted) and test blower.

. Fig, 3. Plenum chamber, blawsr securing nute and fifter gauzé . ] o

To remove and refit (See Figs. 4 and 5)

. The operations given below are for IMP. To remove the

heater from the CHAMOIS model it is necessary first to
remove the instrument panel on which the heater con-
trol is mounted together with the ashtray and oil pressure -~ -
gauge—See Sections 0" and N, : ‘
Disconnect battery.

Remove the luggage compartment, bulkhead trim and
open bleed valve (if fittad).

Set control to “HOT"' (Red).

Drain cooling system (save anti-freeze if used).

- Disconnect upper hose and remove bleed valve.

Disconnect lower hase.

Release contral cable at water valve,
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Undo water valve unfon nut, remove the two *‘Philitps”
screws and water valve assermnbly.

! Loosen the hexagon nut on the built-In stud which secures
! the Polythene air inlec pipe (If fitted) to the bulkhead,

Remave auxiliary instrument panel (i fitted).
Disconnect blower switch (if fitted).
Remove parcel shelf (see Section O}.

{ Loosen the two screws which secure the Faolythene air
{ inlet pipe (If fitted) to the bulkhead. (The air inlet pipe
I left loose and not removed.}

i Certain models will have a continuous air hose fitted
! between the air box (or blower} and the heater air inlet.
This hose may be compressed sufficiently to allow it to
i be withdrawn from the heater casing.

Remove heater control aﬂsembly (IMP).
Remove the control lever knob—serew off.

Remove the control from its mounting bracket—two
screws, and withdraw control complete with cable.

Remove mounting bracket and escutcheon—three set
screws and three screws.

Remove the three screws with plain washers which secure
the demist manifold to the facia stiffener panel. To do
this, remove both the crash roll {see Section O) and the
instrument panel (see Section N).

flamave three set screws which secure the heater to the
bulkhead, remove the heater unit by easing the left-hand
side down first and withdraw che heater to the left away
fram the air inlet pipe.

Refitting 1s a reversal of the above operations., The air
infet pipe Is entered into the heater as it is refitted and
the flange is finally tightened after the heater is in position.
Offer the heater unlt Into position with the right-hand
side up first,

© Set control lever to “HOT" (Red).

Refili the cocling system, bleed and top up with the
engine running. {See also Section “A")

Reconnect battery, start clock (if ficted), warm up engine
and check heater operation. Re-bleed if necessary and
refit trim,

Fig. 4. Heater assembly, contral ard cir iniet pipe ©' X" {if fitted)
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“CAR HEAT” CONTROL

To remove and refit (See Figs. 4 and 5)
Remove luggage compartment bulkhead trim.
Release inner and outer cable at thé water valve.

Remaove auxiliary instrument panel (If fitted).
Section “N™)

(See

Remave control lever knob—screw off. -

Remove two screws securing control to mounting
bracket and withdraw contrel complete with cable,

Refitting is a reversal of the above operations. [f the
. cable is removed from the contral, when refitting ensure

that the outer cable end Is flush with the clamp,

WATER YALVE

To remove and refit (See Fig. 5)

Remove luggage compartment bulkhead trim and open
bleed valve. Set control to “HOT" (Red).

Draln coeling system to below the level of the heater unit,

Release inner and outer cable and disconnect the Inlet
hese.

Undo unton nut and remove water valve securing screws.
Refitting Is a reversal of the above operations.

i Refill .cooling system, bleed heater if necessary and top
i up with engine running. (See Section A.}

Refit trim.

HEATER HOSE
To remove and refit (Sée Fig. 5)

The heater inlet hose is routed from the cylinder head

over the rear right-hand wheel-arch, under the rear

quarter pocket, through the body silf box-sectlon, up
the frent wheel-arch into the Juggage compartment,

The cutlet hose is routed from the heater in the opposite

" direction on the left-hand side of the car to the radiator

bottem tank.

Disconnect battery,

Set control lever to *“HOT" (Red).
Remove luggage compartment, bulkhead trim.

Open bleed vaive and drain cooling system. Save anti
freeze if used.

Disconnect inlet hose at water valve and remave clip.
Disconnect autlet hose at heater and remove clip.
Unclip hoses.

Disconnect inlet hase at ¢cylinder head and remave cl[p

Disconnect outlet hose at base of radiator or by-pass .
junction and remove clip. i

Remove rear quarter trim pad—three screws (one
concealed by rear mat)—and the felt at rear of wheel-arch.

Remove rear pocket bottom trim pad.

Remove the rear hose gremmet and feed the hose Inte
the inside of the car.

Release the hose from the wheel-arch clips and pass the
hase through from the wheel-arch area into the pocket,

MNow remove the front wheel-arch A-post trim to reveal
the hose run. Remove the grommet and fded the front
end of the hose into the car,

Blow out any residual water fram the hase,

By means of masking or insulatlon tape attach a [ong

“length of cord to the front gnd of the heater hose.

With assistance carefully withdraw the hose from fromt
to rear,

Refitting is a reversal of the above operations. It is
recommended that French Chalk be liberally applled to
the hose and at each end of the sill duct befare refitting,
Retain hoses as shown in Fig. &

Reconnect battery, start clock (if fitced), refill cooling
system, bleed the heater and top up with engme i
running. (See Section A

" Refit the trims.
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HEATER MATRIX
To remove and refit

Remoye heater unit,
See Heater—To remove and refit.

Partially release the foam to gain access to pop-rivets.
Remove five self-tapping screws which secure the matrix
cover plate to the heater body. Now drill out tha twelva

pop-rivets and remove cover plate.

Remove matrix and clean out heater casing.

- Refitting is a reversal of the above operations. If 2 pop-

rivet tool is not available, suitable self-tapping screws
should be used when refitting the matrix cover plate,
Apply sealing compound to all heater easing joints,

ADJUSTMENTS AND RECTIFICATION

When investigating faulty operation of the heating and
ventilation system, it is recommended that the following
points be checked:—

1. VWater valve—control cable adjustment.

2, Heater hose—for-kinking and correct run.
3. Elimination of air locks,

4, Thermostat.l

5. Possible blockage of heater matrix.

6. Correct alipnment of demist manifold to facla
apertures.

Water Valve
C

Remove luggage compartment centre trim. Set heater

contral lever te “'Cold™ (blue) and ease back § In. (3 mm.};

now get an assistant to hold the lever in thls positian,

Release the trunnion screw (“A’ In Fig. 5), move the
water valve [ever to the fully closed position {i.e. towards
the right-hand side of the car} and re-tighten the trunnlen |
screw.

Check action of control for full movement in each
direction without sfack and also to ensure that the water i
valve closes fully when the contral lever is set at “'Cold™’ | ‘:
{(blue). i

Thermostat

If suspect-—remove thermostat and check for correct
sealing and operation. See also Sectlon A’ and General
Data,

Kinking of heater hose and run

Check that the inlet and outlet hoses are free from
kinks, especially where they pass through the cutout
below the rear pocket into the rear quarter area, Check
to ensure that each hose is properly retained UNDER
each clip on the bulkhead. If necessary refit as shown at
"B’ and "'C" in Fig. 5.

Elimination of airlocks

‘See Section ‘A",

Blockage of heater matrix

If items 1—4 above are in order and heater output is
down, the flow capacity of the matrix should be checked :---

Remove lugrage compartment centre trim,

Disconnect heater outiet hose (vpper).
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Connect a length of rubber hose to the outlet pipe and
secure with a clip. Place the free end of this hose into
a contalner that wiil accept one gallon of coolant.

Remove radiator cap.

Have available one gallon of coolant or anti-freeze
{An assistant will be -

solution for topping up radiatar,
required.) :

Starc englne and run at 2000 r.p.m.
free of obstruction a circulation rate of one gallon in
30 seconds will be obtained.

If heater matrix Is

NOTE:
maintainred during this test.

it is imperative that the header tank level is

Demist manifold afignment.
To align the demist manifold nozzles with the facia

apertures, add packing washers (Part No, 9067012) as
required between the demist manifold and the brackets.

On completion of tests refit hoses and trim.

Fig. 5. Cable adfustment, bleed valve (sarly cars) ond correce mathod of retaining hoses

: VAN HEATER (If fitted)

1 Differences

i The heater installation is similar to that on the other

i models, The van body construction is different at the

i rear quarter-wheel arch area. YWhen removing and

 refitting the heater the following operations are additional
to those already detailed under:—

1, Heater—to remove and refit:

Remove engine and battery access panels. Remove }-
auxiliary instrument panel (if fitted) and disconnect the
instruments. )

2, Heater hose—to remove and refit:

Remove engine and battery access panels. Removal
of the small quarter trims {these are located in the lower
guarter under the front paosition of the rear floar), will
provided access when routing the heater hose.

It will be found easier to withdraw the hose from the
rear to the front and refit from front to rear.
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SPECIAL TOOLS

Obtainable from:

V. L. CHURCHILL & C€O. LTD.
Londen Read,
Daventry,
Nerthamptonshire, Engiand.

Always look at the sub-section *General Tools’ in addition to the sub-section in which you are interested.

Engine
RG.354 ... -~ - Timing chain tensioner retainer
RG.355 .. . e | Cylinder head bolt wrench
RG.357 ... . Valve guide remover freplacer
RG.359 ... <. Rear engine mounting bush remover/replacer
" RG.6513A Valve spring compressor
- RGA513A3 . Valve spring compressor adapter
DA43T ... Tappet remover
| . Clutch
RG372 ... Clutch shaft cil seal replacer
RG.AF4 ... Clutch plate centrallser
RG.384 ... Ve e e «r Clutch shaft all seal remover
Transaxle
RG.363 ... .. . . oo w1 .. Differential small bearing replacer, adapter
RG.365 ... Differenttal gear assembly jig
RG.366 ... Differential oil seal and input shaft ball bearing replacer
RG.373 ... Differential adjusting nut wrench

RG377 .. Universal joInt & In. A.F.
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Transaxle—continued
RG.383 ...
RG.4221B-8
RG.367 ...
RG.36E ...
RG.369 ...
RG.370 ...

1414

Hubs and drive shafts
RG.379 ...

RG.1B8C/3

Front and Rear suspension

RG.3E6 ...

Steering
RG.385 ...

RG.284 ...

Differential oil seal remover

Differential large bearing replacer, adapter
Reverse gear and pinion nut wrench
Meedle bearing sleeve remover /replacer
Meedle bearing remover/replacer

Pinicn bearing cup replacer adapters

Synchro hub retainer ¢lips (pair)

Rear hub bearing assambly taot

Rear hub securing plate, can be made from RG.188D

Front and rear suspension arm bush remover/replater L

Swivel pin bush remover/replacer

Steering arm taper pin remover
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| General tools

RG.387 ... ... Torque wrench, 6-40 b, /ft,

Ne, 12 .. Torque wrench, 20-100 Ib. ft,
No.13 .. .. . . . .o ..  Torque wrench, 50170 Ib./ft.
APES ... e Convertor § in. socket x £ in. plug
ESHP ... .. Convertor { in. socket x & in. plug
HB.1500 | «. % 1In. socket, 11 in. AF

RG.358 ... e e Valve guide reamer, % in.

— ... Salter No. 3 pocket balance, 825 ib,

56 ... Puller, differential bearings
550 Driver handle
1602 ... .. .. . e e .. Baty dial indlcator set

Torque wrenches in daily use should be checked at intervals, not exceeding three months, to ensure that
accuracy is maintained,
Bore ring gauges are available from:—
COVENTRY GAUGE AND TOOL CQ. LTD,,

Fletchamstead,

. Coventry, England.

64947013 Girling shoe horn, avallable from:
GIRLING LIMITED, SALES AND SERVICE,

Birmingham Road,

West Bromwich,

Staffordshire, England.
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Spedial Heli-Coll screw thread repair kits and parts are cbtainable from:—

HELI-COIL SCREW THREAD REPAIR KITS

Armstrong Patents Co. Ltd.,

Eastgate,
Beverley,

Yorkshire, England.

COMPREHENSIVE SINGLE IMSERTS
KIT . SIZE KITS SIZE TYPE QLUANTITY PART NO,
PART NOQ. PART y WITH KIT

HISK 1 HISK 2 §in. LUNC Standard 12 1185-4CN x Lin.
HISK, 3 7 In. UNC Screwlock - 12 3585-4CN x £ in.
HISK 4 = In. UNC " Screwlock 12 3585-5CN x5 in.
HISK 5 5 in. UNC Screwlock 12 3585-5CN x 3% 1n.
HISK & + in. UNC Screwlock 12 3585-5CN x § in.
HisSK. 7 £ in. UNC Standard 16 TMB5-6C x 1£ in,
HISK 8 2 in. UNC Screwlock, 12 35B5-6CN x & in.
HISK 9 3 in. UNC Screwlock 12 3585-6CN x 2 in.
HISK 10 & In. UNC Serewlock 12 35B5-7CNx  in.
HISK 11 % in. BSP Standard 12 1325-2CN % % in.
HISK 12 2 i, BSP Standard 12 1325-6CM x & in.
HISK 13 L in. BSP Standard 12 1325-BCNx 1'in, -

All above kits contain the necessary roughing taps, finishing bottoming taps, inserting tools and tang break off
tools where applicable, E

Scrawlock type heli-coils are for use in applications where |ater removal is not anticipated, i.e., for studs, etc.
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Tgciioncter “ittment.

_ Positive eariha

Retove the lesd connecting the conbact bresker termingl CB on the
dgnition coil to the contact breaker terminal on %the engine .
distributor. _ T |
‘Gonnect the blgck lesd +o the CB terminsl on the ignmition c¢oil and-
the red lead to the terminal on the engine distributor.
.Dettrmine_tﬁe_mghicleﬂhaiiErngaltagehaﬁﬂ‘ﬁuiiiheAyelimwfleadu%o-ihe;f
required length snd conmect from the appropriate terminsl iee. —17 V.
or —o V. located st the rear of the vachometer and thence To the Ad.
termingl an. the veldcle terpinal wlock or to g switened fused circuit,.
1t is wost Important ts deberiine the correct voltaze and exercise
cere in selecting The apprapriate instrument terminal ae incorrect
comneciion will damage the moverent withine. From the centire terminal
n the tachometer mariced """ connect the ballapce of the vellow lead
and earth the imstrument o a suitable point on the engine frome.
Piloslly connect the lead from the bulb holder 10 & suitable point in
the exsisting instrument illumination circuit. insure that the instru—
~lent cgse is properly earthed, msking a seperate earthine connection

- if necessary. :

 Uegative earthe. i e e L

Iupulse lead :- Red lead to the ignition coil Terminal, the black
lead to the ecngine distributor termingl.
Blectrical supply t~ The Iead from —I2 V. or —§ Ve Lerminal to earth.

Lhe lead‘from.“i“ terminal 4o 24 terminasl or s suitable FPugsed ecircuit,

Llmportent .-

If it should be necegsary to adjust the length of the white pulse
lead om either side of_the_plastid.moulding,at the rear of the insiry-.
-ment, 4o not rewove the white lead, but nmeke 80y acjustuent by moving
-the lead ¥hrouszh the block as indicated in the sceteh, If a longer
overall lengih of legd 1g. required, a further iength of type 14/0TI0
Wire may be added, but it is important to make & secure and clean
~nonnection.. .- C e _ . e
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FITTING INSTRUCTIONS
far
HILIMAN IMP ENGINE COMPARTMENT LID LOCX

Open the 1id and detach the rear number plate lamp wire at the snap
connector lacated in the top right=hand corner of the compartment.

Remove the two bolts at each sice which hold the 1id to the hinges,

and remove the lide Place the 1id upside down on a bench, preferably
_ cloth _covered to aveid scratching the paintworke o
The lock assembly is mounted on the 1lid as shown at “A", thersfore the
marking out and drilling must be carried out on the inside of the 1id,
as shown at "B". '

MeaaureAacruss the "engine compaftmnnt 1id and mark off the exact centre
line, as shown at “B¥. :

Take the stiffeming plate provided in the kit and mark off the centre

line of the plates Using this plate as a template, place it as shown
 i{n "B" with the centre line on the plate in line with the centre line

marked on the lid, and with the plate in contact with the lid flangee.

- The pear shdpc'of the hole MUST BE AS SHOWN when viewed fromp inside
the lid, as placed on the benche

Mark the shape and position of the hole on the 1id, drill and cul out,
using a flle te fit the lock to the lide Great care must be taken not
to scratch the paintwork, and to avold buckling the metal by too great

e

e - e

Assemble the locking unlt to the iid as shown at "A"s Ensure that the
tongue-of the lock is 1n the correct position when fitted, lees vertical
when lecked. - ‘ A ,
Note that the key can only be removed in the locked positions
- The engine compartment 1id may now be refitted to the caTe _
Do not forget te include the 1id stay bracket when bolting up the hinges.

Reconnact the rear number plate lamp wire.

To fit the 1nclcin§ pracket to the magine mounting plate, proceed as shown
in "C"e ‘ ‘
Mark off £he centre line of the aﬁgine mounting plate, vertically.
Now mark off a horizontal line 15§ & (24 mm) from the top of the mounting
plate, bisecting the vertlcal cencre linec ' )

Place the locking bracket with the‘two7@01@_@3&2;ngg;;;;hggnghe.haaﬁsdﬁ%&krj
=_E;,¢:iin;,;=adwthe-eﬁge*af*iﬁﬁ“zﬁﬁifﬁgﬁﬁiahﬁef an the centre line of the mounting
' plate, as shown at "C"

Mark off the twe holes and drill with a 1/4* {6 mm) drill.

Push the two bolts through frem inside the englne mounting bracket, with
the wider section of the lock plate recess downwards {see "C").

Fit nuts and washers and tighten up. '

Should any minor adjustment be desired, the holes in the engine mounting

bracket may be elongated with a tound file, but normally this should net be
necessaTYe ‘ ’

KIT 331
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