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FOREWORD

This Manual has been prepared to provide the service operator with the necessary information
for maintenance and repair; it also serves as a reference book for service supervision and covers items
of procedure for the guidance of both the fully qualified and the less-experienced mechanic.

Page 3, ‘CONTENTS’, serves as an index to the Sections, which can then be located quickly
by thumbing the top right-hand corner of the Manual to locate the Section by the large reference
letters included in the margin of each page.

MORRIS MINOR (Series MM)
Use the Sections as indicated in ‘CONTENTS?® on page 3.

MORRIS MINOR (Series II)

Use the Sections as indicated in ‘CONTENTS’ on page 3. Information on components which
were also fitted to the Series MM model has not been repeated and will be found in the Series MM
Sections of the Manual.

MORRIS MINOR 1000

Use the Sections as indicated in ‘CONTENTS’ on page 3. Information on components which
were also fitted to the Series MM or Series II model has not been repeated and will be found in
the Series MM or Series II Sections of the Manual.

MAINTENANCE
The maintenance items within the Sections should be carried out at the intervals specified in the
Driver’s Handbook, Passport to Service, or Maintenance Voucher Book.
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GENERAL DATA

ENGINE USHM2

Number of cylinders
Cubic capacity
Bore
Stroke
Compression ratio
System of cooling. .
Radiator hose: Top
Bottom ..
First oversize bore .
Maximum oversize for boring ..
Firing order
Piston clearance: Top
Bottom
Ring gap .. . .
Number of compressxon nngs ..
Width of compression rings
Number of oil rings
Width of oil ring . .
Qil pressure relief valve operates
Gudgeon pin: Type
Diameter ..
Fit in piston
Fit in connecting rod
Crankpin: Length .
Diameter (standard) .
Minimum diameter after regrind ..
Connecting rod: Length between centres
Type of bearing
Side-clearance .
Diametral clearance ..
Number of crankshaft bearings
Type of main bearings
Standard main journal dxameter
Main journals—minimum diameter after regnnd

Main bearings: Length ..

End-clearance ..
Diametral clearance
Crankshaft—end-thrust taken on
Number of camshaft bearings ..
Type of camshaft bearings
Camshaft: Bearing clearance
End-thrust taken on
Drive (type) ..
Camshaft chain: Pitch .. .
Number of lmks
Valve timing markings

Exhaust valve: Throat diameter
Diameter

Morris Minor. Issue 3. 54936

4,

918:636 c.c. (56-:06 cu. in.).

57 mm, (2-244 in.).

90 mm. (3-543 in.).

6-5/6:7 : 1.

Thermo-siphon and fan.

(Special) 43 in. X 1§ in. (inside dia.) (12 cm.Xx41-3 mm.).
3 in.x 14 in. (inside dia.) (76 cm. X 41-3 mm.).
4020 in. (-50 mm.). Actual bore 57-5 mm. (2-:264 in.).
+-040 in. (1-01 mm.). Actual bore 58-0 mm. (2:284 in.).
1,3,4,2

06 mm. (-002 in.).

06 mm. (-002 in.).

0025 to -0065 in, (-06 to -17 mm.).

2.

2-23 mm. (-088 in.).

1.

2:96 mm. (116 in.).

60 1b./sq. in. (4-2 kg./cm.5).

Semi-floating.

15 mm. 4--005 mm. (-591 in.).

Floating.

Clamped.

27 mm. (1-063 in.).

40 mm, (1-575 in.).

38-984 mm. (1-535 in.).

165 mm. (6-496 in.).

Shimless, steel-backed, white-metal-lined.

+100 to -150 mm. (-004 to -006 in.).

Normal -001 in. (-025 mm.), max. -002 in. (050 mm.).
3.

Shimless, steel-backed, white-metal-lined.

42 mm. (1-654 in.).

40-984 mm. (1-614 in.).

Front 32 mm. (1-26 in.).

Centre 35 mm. (1-378 in.).

Rear 32 mm. (1-26 in.).

-0013 to -0037 in. (-03 to -09 mm.).

Normal -001 in. (:025 mm.), max. ‘003 in. (-075 mm)
Centre main bearing.

3.

Plain (running in block).

-002 to -004 in. (05 to -10 mm,).

Front end on spring plate riveted to chain case,
Chain (duplex roller).

i in. (9-52 mm.).

‘T’ mark on teeth and bright links on chain. Pointer on
chain case and groove in crankshaft pulley.

25 mm. (-984 in.).

Head 28 mm. (1:102 in.), stem 7 mm. (-276 in.).
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GENERAL DATA

Inlet valve: Throat diameter
Diameter
Valve seat angle ..
Tappet type . . .
Inlet valve clearance for timing
Valve lift: Inlet
Exhaust
Inlet valve: Opens
Closes
Exhaust valve: Opens
Closes
Valve spring: Valve shut. .
Valve open .
Inlet valve opens—piston traverse
Valve working clearance
Valve guides .

FUEL SYSTEM

Petrol tank level ..
Fuel delivery

Carburetter
Carburetter needles

CLUTCH

Type . .

Facing .. . -
Spring identification colour ..
Free length of pressure springs . .

GEARBOX
Synchromesh

Ratios e .

Overall gear ratios

General Data 2

Normal

Special

<984 in. (25 mm.).

Head 1-102 in. (28 mm.), stem 276 in. (7 mm.).
45°,

Hollow chill cast.

+023 in. (-58 mm.) for inlet to open at T.D.C. when cold.
+256 in. (6-5 mm.).

-260 in. (6:6 mm.).

8° B.T.D.C.

52° A.B.D.C.

52° B.B.D.C.

20° A.T.D.C.

19 Ib. (8-62 kg.).

37 Ib. (16-78 kg.).

-022 in, B.T.D.C. (-557 mm.).

-018 in. (-46 mm.) cold.

Removable.

Recorded by electric gauge on instrument panel.

S.U. electric pump, Type L. Pressure # to 1 Ib./sq. in.
(‘05 to -07 kg./cm.®).

S.U. horizontal, Type HI.

EK (standard). M9 (rich). MOW (weak).

Borg & Beck 6} in. (157-8 mm.) dry plate. Type A.G.
Borg & Beck composite.

Blue (pressure springs), black (plate springs).

1:58 in. (40°1 mm.).

Second, third, top.
(Reverse

and first 3-95:1.
Second 2:3:1.
Third 1-.54 : 1.
 Top 100 : 1,
(Reverse

and first 17-994 : 1,
Second 10-477 : 1.

Third 7015 : 1.

 Top 455:1,

(20-878 : 1. 2123 : 1,
12:157 : 1. 8/43 { 1236 : 1.
8:140: 1. axle| 820:1,

| 5:286: 1. 5375:1.
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GENERAL DATA

ENGINE APHM
Number of cylinders
Cubic capacity
Bore . . . o .o
Stroke

Compression ratio .
System of cooling. . . . .
Thermostat setting: Standard .. .
With heater
Radiator hoses
Oversize bores: First .. ‘e
Second .. .
Third ..
Fourth ..
Firing order .
Piston clearance: Bottom of sku't
Top of skirt .
Ring gap .. .
Number of compresslon rmgs .
Width of compression rings
Number of oil rings
Width of oil ring .
Qil pressure relief valve operates
Gudgeon pin: Type o
Diameter ..
Fit in piston
Crankpin: Length .
Bearing length (shell)
Diameter (standard)
First regrind size
Second regrind size ..
Connecting rod: Length between centres
Type of bearing
Side-clearance .
Diametral clearance ..
Type of main bearings ..
Standard main journal diameter
Main journals: First regrind size
Second regrind size
Main bearings: Length .
Length (shell)
End-clearance . .
Diametral clearance ..
Crankshaft-—end-thrust taken on
Number of camshaft bearings .
Type of camshaft bearings: Front

Centre and rear. .

Camshaft bearing clearance: Front
Centre and rear
Camshaft: End-thrust taken on
Drive (type) ..
Camshaft chain: Pitch
Number of lmks

Morris Minor. Issue 5. 54936

4,

803 c.c. (49 cu. in.),

2:28 in, (57-92 mm.).

3-00 in. (76:2 mm.).

72:1,

Thermo-siphon, fan, and pump.

70 to 75° C. (158 to 167° F.).

80 to 85° C. (175 to 185° F.).

Moulded.

<010 in, (-:254 mm.).

<020 in. (-508 mm.). See page
+-030 in. (:762 mm.). AA.14,
++040 in, (1-016 mm.).

1,3,4,2

+0006 to 0024 in. (-015 to -061 mm.).
-0021 to <0039 in. (-053 to -099 mm.).
006 to -011 in. (-15 to <275 mm.).

3.

069 to -070 in. (1-75 to 1-78 mm.).

1.

-124 to -125 in. (3-15 to 3-175 mm.).

60 1b./sq. in. (4°2 kg./cm.3).

Clamped in little-end.

+562 in. (14-27 mm.).

Floating.

1-068 in. (27°13 mm.).

-870 to -880 in. (22:1 to 22-35 mm.).
1-4379 to 1-4384 in. (36:52 to 36-535 mm.).
Std. —+020 in. (-508 mm.).

Std. —-040 in. (1-016 mm.).

5-75 in. (14-605 cm.).

Shimless, steel-backed, white-metal-lined.
-008 to -010 in. (-203 to 254 mm.).
-0006 to ‘0016 in. (-015 to ‘041 mm.).
Shimless, steel-backed, white-metal-lined.
1-7505 in. (44-46 mm.).

—+020 in. (-508 mm.). Actual size 1-7305 i in. (43-95 mm.).
—-040 in. (1-016 mm.). Actual size 1-7105 in, (43-45 mm.),
1-395 in. (35-43 mm.).

1-182 to 1:192 in. (30-02 to 30-28 mm.).
-002 to -003 in. (-051 to -076 mm.).

-001 to <002 in. (-025 to -051 mm.).
Centre main bearing.

3.

White-metal-lined, steel-backed.

Plain (running in block).

-001 to -002 in. (:025 to ‘051 mm.).
00125 to -00275 in. (-032 to ‘070 mm.).
Front end on plate bolted to crankcase.
Chain (single roller).

£ in. (9:525 mm.) (single roller).

52.
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GENERAL DATA

Valve timing markings

Exhaust valve: Throat diameter
Diameter

Inlet valve: Throat diameter
Diameter

Valve seat angle .. .o
Valve lift: Inlet .
Exhaust
Inlet valve: Opens
Closes
Exhaust valve: Opens
Closes .
Valve spring: Pressure—valve shut
Length—valve shut
Pressure—valve open
Length—valve open
Valve working clearance .
Valve guides .. . .
Valve guide clearance: Inlet ..
Exhaust

TORQUE SPANNER READINGS

Cylinder head stud nuts ..

Main bearing stud nuts ..

Connecting rod big-end bolts

Flywheel attachment bolts

Rocker shaft bracket nuts: Inner
Outer

FUEL SYSTEM

Carburetter
Carburetter needle

CLUTCH

Type .

Facing .. .. .
Spring identification colour

Free length of pressure springs ..
Pedal free movement

GEARBOX

Synchromesh

Ratios

General Data 4

Dimples on camshaft and crankshaft chain wheels. Pointer
on chain case and groove in crankshaft pulley.

# in. (22-22 mm.).

Head: 1-000 to 1-005 in. (25-40 to 25-53 mm.).

Stem: <2788 to <2793 in. (7-081 to 7-096 mm.).

## in. (24-61 mm.) mean.

Head: 1-093 to 1-098 in. (27-76 to 27-89 mm.).

Stem: +2793 to -2798 in. (7-096 to 7-109 mm.).

45°,

+285 in. (7-24 mm.).

-285 in. (7-24 mm.).

5° B.T.D.C.

45° A.B.D.C. | with -019 in.(-48 mm.) valve rocker clearance

40° B.B.D.C. | (for checking purposes only).

10° A.T.D.C.

374 1b. 42 Ib. (17-01 kg.+91 kg.).

132 in. (32:94 mm.).

70 1b. (31-75 kg.).

14 in. (25-8 mm.).

-012 in. (-305 mm.) cold.

Renewable.

-0015 to -0025 in. (-038 to -064 mm.).

-0010 to -0019 in. (-025 to ‘048 mm.).

40 Ib. ft. (5-5 kg. m.).

65 Ib. ft. (9-0 kg. m.).

33 1b. fr. (4-5 kg. m.).

35 to 40 1b. ft. (4-8 to 5-5 kg. m.).
25 Ib. ft. (3-46 kg. m.).

40 Ib. ft. (5-5 kg. m.).

S.U. HI type. 30° semi-downdraught. 1} in. throttle.
GG (standard). MOW (weak). EB (rich).

Borg & Beck 63 in. (158-7 mm.) dry plate.
Borg & Beck composite.

Blue (pressure springs), black (plate springs).
1-58 in. (40-1 mm.).

% in. (20 mm.).

Second, third, top. '
To Engine To Engine  From Engine
No. 183113 No. 266533 No. 266534

Reverse 5174 : 1 554 :1 5:382:1
First 409 :1 409 : 1 3965:1
Second  2-588 : 1 2:588 : 1 2:588 : 1
Third 1-679 = 1 1-679 : 1 1-679 : 1
(Top 1-000 : 1 1000 : 1 14000 : 1

Morris Minor. Issue 5, 54936



GENERAL DATA

Over-all gear ratios : 7/37 axle ..

8/43 axle

To Engine To Engine From Engine
No. 183113 No. 266533 No. 266534

(Reverse 27°38 : 1 29-347 : 1 28438 : 1
First 21618 : 1 21618 : 1 20958 : 1
Second 1369 : 1 1369 : 1 1369 : 1
Third 8:88:1 8-88:1 8:88:1

 Top 5286 :1 5-286 : 1 5286 : 1

(Reverse 2781 : 1 29777 : 1 28-928 : 1
First 21985 :1 21985 : 1 21:312:1
Second 13909 : 1 13909 : 1 13909 : 1
Third 9029 : 1 9029 : 1 9029 :1

_Top 5375:1 5375:1 5-375:1

MORRIS MINOR (Series MM AND Series II)

FRONT AXLE AND STEERING

Camber

Caster angle

Toe-in

King pin mclmatxon .
Angle of inner wheel with outer wheel at 20°
Turns of steering-wheel (lock to lock) .

Track

Turning circle

Wheelbase
Ground clearance. .
Tyre size

Tyre pressures: Normal with two passengers ..

Fully loaded with four passengers
and luggage ..

REAR AXLE

Type of axle

Type of drive

Ratio or number of teeth
Adjustment

Track

BRAKES
Type ..
Type of linings
Lining size: Front
Rear ..
Number of rivets ..

SPRINGS
Type: Front
Rear e
Working load: Front
Rear .
Length—rear .. ..
Width—rear

Morris Minor. Issue 5. 23847

Nil (1° on models with rubber top link bushes).
3°,

¥ in. (2:5 mm.).

81° (74° on models with rubber top link bushes).
18° 15°.

2-6.

50§ in. (1-284 m.).

R.H. 33 ft. 1 in. (10-09 m.).

L.H. 32 ft. 11 in. (10-04 m.).

86 in. (218-44 cm.).

6% in. (17 cm.).

5-00/5-20—14.

Front: 22 lb./sq. in. (1-6 kg./cm.%).

Rear: 22 lb./sq. in. (1-6 kg./cm.3).

Front: 22 1b./sq. in. (1-6 kg./cm.?).

Rear: 24 Ib./sq. in. (1-7 kg./cm.?).

Semi-floating or three-quarter-floating.
Hypoid gears.

9/41, 7/37, or 8/43.

By distance pieces.

504 in. (1-278 m.).

Lockheed hydraulic 7 in. (17-8 cm.) dia.

MRI1.

6:54 in.x 1-22 in. X -198 in. (16:6 cm.x 31-0 mm. X 50 mm.).
6+54 in. < 1-22 in. X -198 in. (16:6 cm. % 31-0 mm. X 5:0 mm.).
10.

Torsion bar.
Semi-elliptic.

462 1b. (209-5 kg.).
440 1b. (199-6 kg.).
43-5 in. (110-5 cm.).
14 in. (381 mm.).

General Data §



GENERAL DATA

Number of leaves—rear ..
Thickness of leaves—rear
Free camber-—rear

Working camber—rear ..

HYDRAULIC DAMPERS
Type e

IGNITION SYSTEM

Distributor: Rotation

Manual advance
Automatic advance: Series MM

Series 11

Advance starts at ..
Contact breaker gap .. ..
Contact breaker gap (high-lift cam)
Contact spring tension .. .
Condenser or capacitor capacity

Sparking plug, make and type: Series MM
Series I1

Sparking plug gap: Series MM ..
Series II
Ignition timing: Series MM
Series 11

ELECTRICAL EQUIPMENT
Charging system .. .
Battery: Type ..

Voltage ..
Capacity
Earth

GENERAL DIMENSIONS

Over-all length
Over-all width
Over-all height
Ground clearance. .

WEIGHTS
Kerbside
2-door saloon .
4-door saloon ..
Convertible
Traveller .

Towing

CAPACITIES (Series MM)

Sump

Gearbox . . .
Rear axle (use Hypoid oil only) ..
Cooling system .

Fuel ..

General Data 6

7.

¥z in. (556 mm,).

3-5 in. (889 mm.); models with second-type axle 4:125 in.
(10-5 cm,).

‘28 in. (7-1 mm.) negative; models with second-type axle
-34 in. (8-6 mm.) positive,

Armstrong double-acting.

Anti-clockwise (viewed from above).

None.

Centrifugal governor 18° 22,

Vacuum control 7 to 9°; centrifugal 17 to 19°,

400 to 650 r.p.m.

‘010 to *012 in. (-25 to -30 mm.).

‘014 to -016 in. (-36 to -40 mm.).

20 to 24 oz. (567 to 680 gm.).

2 mf,

Champion L10, 14 mm., 4 in. reach.

Champion N5 (was code NAS), 14 mm., # in. reach.

Champion L10, -025 in. (-64 mm.).

Champion N5 (was code NAS), -025 in. (*64 mm.).

T.D.C. (fully retarded), final setting by road trial.

2° B.D.T.C. (% in. (2'4 mm.) on periphery of crankshaft
pulley).

Compensated voltage control.
Lucus BTW7A/1.

12,

43 amp.-hr. at 20-hr. rate.
Positive.

148 in. (376 cm.).
61 in. (155 cm.).
60 in. (152 cm.).
6% in. (17-1 cm.).

1,662 1b. (753 kg.).
1,748 1b. (793 kg.).
1,656 Ib. (751 kg.).
1,776 1b. (806 kg.).
1,344 1b. (609-5 kg.).

6% pints (7-8 U.S. pints, 3-7 litres).
1% pints (1-8 U.S. pints, -85 litre).

13 pints (1-8 U.S. pints, -85 litre).
13} pints (142 U.S. pints, 7-7 litres).
5 gallons (6 U.S. gallons, 22-7 litres).

Morris Minor. Issue 5. 23847



GENERAL DATA

CAPACITIES (Series II)

Sump and oil filter . .. .. .. .. 6% pints (7-8 U.S. pints, 3-7 litres).
Gearbox (use engine oil supply) . . . . .. 2} pints (2-7 U.S. pints, 1-3 litres).
Rear axle (use Hypoid oil only) .. .. . .. 1} pints (1-8 U.S. pints, -85 litre).
Cooling system .. .. e .o .. 9% pints (11-7 U.S. pints, 5-5 litres).
Heater (when fitted . .. .. .o .. 1 pint (1-2 U.S. pints, -568 litre).
Fuel o .. . .. .. . .. S gallons (6 U.S. gallons, 22-7 litres).

Morris Minor. Issue 10. 71585 General Data 7



GENERAL DATA

The general data for the Minor 1000 with 948-c.c. engine are the same as for the Minor (Series IT), with the following
exceptions:

ENGINE APJM or 9M

Cubic capacity
Bore . .
Compression ratxo

948 c.c. (57-846 cu. in.).
2-478 in. (62:94 mm.).
83:10r72:1.

Crankshaft
Standard main bearing diameter 1:7505 to 1-751 in. (44-46 to 44-47 mm.).
Main bearing length: Front .. . . .. 1336 to 1-352 in. (33-96 to 34:33 mm.).
Centre .. .. . .. 1:379 to 1-381 in. (35-02 to 3507 mm.).
Rear .. .. . .. 1:393 to 1-:397 in. (35-38 to 3548 mm.).

Crankpin: Diameter (standard)
Bearing length
Connecting rod—type of bearing

1:6254 to 1-6259 in. (41-28 to 41-29 mm.).

1-068 to 1-070 in. (27-15 to 27-20 mm.),

Steel-backed, lead-bronze, lead-indium-plated surface or
steel-backed, copper-lead, lead-tin-plated surface.

Piston rings
Compression: Plain . . . .. Top ring (chrome-faced on later engines).

Tapered .. .. . .. Second and third rings.

Oil control type Slotted scraper.
Lubrication system
Oil filter type .. . . . . .. Full-flow.

IGNITION SYSTEM

Ignition timing: Low compression 4° BT.D.C. (% in. (476 mm.) on the periphery of the
crankshaft pulley).

High compression .. 5°B.T.D.C.

High compression (alternatnve for cars

using fuel of an octane value not

exceeding 83)

ELECTRICAL EQUIPMENT

T.D.C.

System .. 12-volt. Positive earth.

Charging system .. Compensated voltage control.
Battery .. Lucas BT7A (BTZ7A Export).
Battery capacity .. 43 amp.-hr. (at 20-hour rate).
Starter motor . Lucas 4-brush M35G.

Starter motor lock current draw 370 to 390 amps. at 79 to 73 volts.
Dynamo Lucas C40/1.

Maximum output
Control box .

22 amps. at 13-5 volts at 2,250 dynamo r.p.m.
Lucas RB106/2.

Cut-out: Cut-in voltage .. 12-7 to 13-3.
Drop-off voltage 8:5to 11-0,
Reverse current 3:0 to 50 amps.

General Data 8
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GENERAL DATA

Regulator RB106/2 (at 3,000 r.p.m. dynamo speed):

Open-circuit setting at 20° C, (68° F.)

For ambient temperatures other than 20° C, (68° F.)
the following allowances should be made to the
above setting:

For every 10°C. (18°F.) above 20° C. (68°F.)
subtract -1 volt.

For every 10°C. (18°F.) below 20° C. (68°F.)
add -1 volt.

FUEL SYSTEM

Carburetter .
Carburetter needle: 1957/8 ..
1957/8 (paper air cleaner)
Later models .
Carburetter (later models)
Carburetter needle
Carburetter spring

AIR CLEANER

Make .e
Type: Early models
Later models

CLUTCH

Facing .. .
Spring ldentlﬁcatlon colour Prcssure Early models
Later models
Plate

GEARBOX

Ratios

Over-all ratios

Speedometer drive gear to pinion ratio

CAPACITIES

Fuel (commencing Car No. 487048 and Traveller No.
485127) .. . . .o

REAR AXLE

Type of axle .
Ratio .. . ..

Morris Minor. Issue 5. 27026

16-0 to 16-6 volts.

S.U. H2 type. 1} in. (31-75 mm.) throttle.
BX1 (standard). S (rich). MO (weak).

M (standard).

M (standard). AH2 (rich). EB (weak).

S.U. HS2 type, 1} in. (31-75 mm.) throttle.

M (standard). AH2 (rich). EB (weak).
Red.

A.C.
CL oil bath,
Coopers’ dry type with paper element.

Wound yarn.

3 dark blue, 3 yellow and green.
6 yellow and green.

Light grey.

Reverse 4664 : 1.

First 3628 : 1.
Second 2:374 : 1.
Third 1-412 : 1.
 Top 1-000 : 1.

(Reverse  21-22]1 : 1.
First 16-507 : 1.
Second 10-802 : 1.
Third 6-425 : 1.

( Top 4555 : 1.
5/13.

64 gallons (7-83 U.S, gallons, 29-6 litres).

Three-quarter-floating.
455:1.

General Data 9



GENERAL DATA

REAR SPRINGS (from Car No. 680464)

Number of leaves . . .. 5

Thickness of leaves . .. . . .. %in. (635 mm.),

Free camber . . - . .. .+ 422 in. (1072 cm.),
Working camber .. .e . .e . .. 78 in. (19-84 mm.) positive.

TORQUE SPANNER READINGS
Front hubnut .. . . o . .+ 35to0 401b. ft. (4:8 to 5:5 kg. m.).
Road wheel nuts .. . .. . .. . 37t0391b. ft. (51 to 54 kg. m.).
Steering-wheel nut . .. .. . .« 3210 371b. ft. (44 to 51 kg. m.).

Geaneral Data 10 Morris Minor. Issue 5. 27026



GENERAL DATA

The following general data for the Minor 1000 with 1098-c.c. engine should be read in conjunction with the general
data given for the Minor 1000 with 948-c.c. engine, and the Minor (Series H).

ENGINE 10MA, 10ME AND 10V

Bore
Stroke
Capacity
Idling speed
Compression ratio
Compression pressure: (H. C)
(L.C)

Capacity of combustion chamber (valves ﬁtted)
Oversize bore: First

Max.

Crankshaft
Main journal diameter
Minimum regrind diameter
Crankpin journal diameter
Crankpin minimum regrind dlameter

Main bearings
Number and type
Material
Length ..
Diametral clearance
Undersizes

Big-end bearings
Material .
Bearing side- clearance
Bearing diametral clearance ..

Pistons
Type ..
Clearances: Bottom of sert ..
Top of skirt
Oversizes ..

Piston rings
Compression: Type: Top ring .
Second and third rings
Width: Top ring
Second and third rmgs
Thickness
Fitted gap
Clearance in groove ..
Qil control: Type (earlier engines)
Width
Thickness. .
Fitted gap
Clearance in groove
Type (later engines)
Fitted gap: rail
Side spring

Morris Minor. Issue 6. 23847

2:543 in. (64-58 mm.).
3-296 in. (83-72 mm.).
67 cu. in. (1098 c.c.).
500 r.p.m.
§:1(7-5:1 available).
160 1b./sq. in. (11-25 kg./cm.?).
130 Ib./sq. in. (9-14 kg./cm.?).
1-95 cu. in. (32 c.c.).
+-010 in. (:254 mm.).
+-020 in. (-508 mm.).

1-7505 to 1-751 in. (44-46 to 44-47 mm.).
1-7105 in. (43-45 mm.).

1:6254 to 1:6259 in. (41-28 to 41-29 mm.).
1:5854 in. (40-27 mm.).

3 Shell type.

Steel-backed copper-lead.

14 in. (27 mm.).

-001 to -0027 in. (-025 to -070 mm.).

—+010 in., —-020 in., —-030 in., —-040 in.
(-254 mm., ‘508 mm., 762 mm., 1-016 mm.).

Steel-backed copper-lead.
-008 to ‘012 in. (-203 to -305 mm.).
-001 to -0025 in. (-025 to -063 mm.).

Solid skirt.

-0005 to 0011 in. (-013 to -028 mm.).

-0021 to -0037 in. (-053 to -094 mm.).
+-010 in., 4+-020 in. (-:254 mm., :508 mm.).

Plain, internally chamfered (chrome-faced).
Tapered.

-062 to -0625 in. (1-575 to 1-587 mm.).
-0615 to 0625 in, (1-558 to 1-587 mm.).
-106 to -112 in. (2:69 to 2-84 mm.).
-007 to -012 in. (-178 to -305 mm.).
-002 to -004 in. (-051 to -102 mm.).
Slotted scraper.

124 to 125 in. (3-15 to 3-175 mm.).
-106 to -112 in. (2:69 to 2-84 mm.).
-007 to ‘012 in. (-178 to -035 mm.).
-0015 to -0035 in. (038 to -089 mm.).
Welworthy Duaflex 61.

-012 to -028 in. (-31 to -7 mm.).

-1 to 15 in. (2-54 to 3-8 mm.).

General Data 11



GENERAL DATA

Gudgeon pin
Type ..
Fit in piston
Valves
Head diameter: Inlet ..
Exhaust
Stem diameter: Inlet ..
Exhaust
Valve lift
Valve stem to guide clearance Inlet
Exhaust
Valve rocker clearance: Rurming
Timing
Valve rocker bush bore (reamed)

Valve timing
Inlet valve: Opens

Closes
Exhaust valve: Opens ..
Closes ..

Valve guides
Length . .o
Diameter: Outslde
Inside

Valve springs
Free length
Number of working c01ls
Pressure: Valve open ..

Valve closed. .
Tappets
Type .
Diameter
Length ..
Camshaft
Journal diameters: Front
Centre
Rear
End-float

Bearings: Type

Inside diameter: Front
Centre
Rear..

Clearance

ENGINE LUBRICATION SYSTEM
Oil pump
Type ..
Relief pressure valve operates
Relief valve spring: Free length .
Fitted length ..

General Data 12

Fully floating,
Hand push fit.

1:156 in. (29-37 mm.).

1-000 in. (25-40 mm.).

*2793 to 2798 in. (7-094 to 7-107 mm.).
*2788 to +2793 in. (7-081 to 7-094 mm.).
+312 in. (7-925 mm.).

-0015 to -0025 in. (-038 to ‘064 mm.).
*002 to -003 in. (-051 to -076 mm.).

*012 in. (-305 mm.) (cold).

+021 in. (-53 mm.).

*5630 to -5635 in. (14-30 to 14-312 mm.).

5°B.T.D.C.

45° A.B.D.C, | With -021 in, (-53 mm.) valve rocker clear-
51° B.B.D.C. | ance (for checking purposes only).

21° A.T.D.C.

1-531 in. (38-89 mm.).
*469 in, (11-91 mm.).
+2813 to -2818 in. (7-145 to 7-157 mm.).

1750 in. (44-45 mm.).

43,

88 1b. (39-9 kg.).

55:51b.4- 2 Ib. (25-2 kg.4-+9 kg.).

Barrel.
-812 in, (20-64 mm.).
1-5 in. (38-10 mm.).

1:6655 to 1-666 in. (42-304 to 42:316 mm.).
1-62275 to 1-62325 in. (41-218 to 41-231 mm.).
1-3725 to 1-3735 in. (34-862 to 34-887 mm.).
+003 to -007 in. (076 to -178 mm.).
White-metal-lined, steel-backed.

1:667 to 1-6675 in. (42-342 to 42:355 mm.).
1-62425 to 1:62475 in. (41-256 to 41-269 mm.).
1-3745 to 1-3750 in. (34912 to 34-925 mm.).
-001 to -002 in. (-025 to -051 mm.),

Internal gear or vane.

60 1b./sq. in. (42 kg./cm.9),
24} in, (7263 mm.).

24 in. (54-77 mm.).

Morris Minor. Issue 6. 23847



GENERAL DATA

Oil filter

Type ..
Capacity

Oil pressure

Normal running
Idling (minimum)

TORQUE WRENCH SETTINGS

Engine
Cylinder head stud nuts
Connecting rod big-end bolts
Main bearing set screws
Flywheel set screws
Rocker bracket nuts
Sump to crankcase
Cylinder side cover
Timing cover—% in. UNF. bolts
Timing cover—{ in. UNF. bolts
Water pump .
Water outlet elbow
Oil filter
QOil pump
Manifold to cylinder head
Rocker cover
Crankshaft pulley nut

Alternator
Brush box fixing screws
Diode heat sink fixings
Through-bolts ..

Rear suspension
Rear spring U-bolt nuts

FUEL SYSTEM

Carburetter
Make and type
Float setting
Diameter
Jet
Needle ..
Spring

IGNITION SYSTEM

Sparking plugs
Make
Type
Size
Gap ..
Morris Minor. Issue 6. 27026

Full-flow with paper element.
1 pint (1-2 U.S. pints, -57 litre).

60 Ib./sq. in. (4-2 kg./cm.5).
15 Ib./sq. in. (1-05 kg./cm.D.

40 1b. ft. (5'5 kg. m.).
35 1b. ft. (4-8 kg. m.).
60 1b. ft. (8-3 kg. m.).
35 to 40 1b. ft. (4-8 to 55 kg. m.).
25 1b. ft. (3-46 kg. m.).
6 1b. ft. (-8 kg. m.).

2 Ib. ft. (-28 kg. m.).

6 1b. ft. (-8 kg. m.).

14 1b."ft. (1-9 kg. m.).
17 Ib. ft. (2-3 kg. m.).
8 Ib. ft. (11 kg. m.).
16 Ib. ft. (2-2 kg. m.).
9 1b. ft. (1-2 kg. m.).
151b. ft. (2-1 kg. m.).
4 lb. ft. (-56 kg. m.).
70 1b. ft. (9-6 kg. m.).

10 Ib. in. (-115 kg. m.).
25 1b. in. (-288 kg. m.).
45 to 50 Ib. in. (-518 to *576 kg. m.).

124 Ib. ft. (17 kg. m.).

S.U. Type HS2.

$ to & in. (318 to 4:76 mm.).

1} in. (31-75 mm.).

+090 in. (2-29 mm.).

AN (standard). H6 (rich). EB (weak).
Red.

Champion.

NS.

14 mm.

024 to 026 in. (-61 to -66 mm.).

General Data 13



GENERAL DATA

Coil
Make Lucas.
Type .. LA 12,
Resistance 3-2 to 3-4 ohms.
Distributor
Make/type Lucas 25D4.
Dwell angle 60°43°.
Contact breaker gap *014 to 016 in. (-36 to -40 mm.).
Condenser capacity -18 to -24 mF.
Timing: Static .. 3°B.T.D.C.
Stroboscopic . . 6° B.T.D.C. at 600 engine r.p.m.
High compression High compression Low compression
Serial number .. . 40849B 41124 and 41148 40899B and 41025
Automatic advance starts+ 200 r.p.m. 600 r.p.m. 500 r.p.m.
Vacuum advance: Starts 6 in. (152 mm.) Hg. 5in. (127 mm.) Hg. 5in. (127 mm.) Hg.
Ends 14°at 13 in. (330 mm.) Hg. 6°at8in.(203mm.)Hg.  20°at 17 in. (432 mm.) Hg.
Maximum advance*} .. 30°to34°at 6,400r.p.m. 22°t026°at5,500r.p.m.  32°to 36°at 5,600 r.p.m.
Decelerating check*t .. 25°t029°at4,400r.p.m. 19°t023°at4,400r.p.m.  28°to 32°at 3,800 r.p.m.
12°t016°at 2,000r.p.m.  15°to19°at3,000r.p.m.  14°to 18°at 2,500 r.p.m.

1° to 5° at 800 r.p.m.
0° to 2° at 500 r.p.m.

7° to 11° at 1,600 r.p.m.
0° to 4° at 1,000 r.p.m.

1° to 5° at 1,200 r.p.m.
0° to 1° at 700 r.p.m.

* Vacuum disconnected. t Crankshaft degrees and r.p.m.

ELECTRICAL EQUIPMENT

Battery

Capacity (Type D9): 20-hour rate
Starter motor ..

Alternator . . .. .
Mazximum output
Minimum brush length
Brush spring pressure:
%3 (19-84 mm.) compressed length
3% (10-32 mm.) compressed length

CLUTCH

Type ..
Diameter ..
Facing material
Pressure springs ..
Colour .
Pedal free movement

General Data 14

Lucas BT7A (BTZ7A Export).
Lucas N9 (NZ9 Export).

Lucas D9 (DZ9 Export)—Ilater models.

40 amp.-hr.
Lucas M35J-—later models.

Type 11AC,
43 amperes.
#% in. (397 mm.).

4 to 5 oz. (113 to 142 gm.).
7% to 8% oz. (212 to 241 gm.).

Single dry plate.

7% in. (184 mm.).

Wound yarn.

6.

Yellow.

13 to 14 in. (35 to 38 mm.).

Morris Minor.

Issue 6. 27026



GENERAL DATA

GEARBOX
Number of forward speeds .. .. . .. 4
Synchromesh .. .. .. .. .. .. Second, third, and fourth gears.
Ratios: Top . .. .. . .. .. 10:L
Third .. . .. .. .. .. 1412 :1.
Second .. .. . . . ..o 21720 1.
First . . .. . .. .. 3628 : 1.
Reverse .. .. .. .. .. .. 4664 :1.
Over-all ratios: Top .. .. . .. .. 4220:1.
Third .. .. .. .. .. 5950:1,
Second .. .. . .. . 9169 : 1.
First .. .. .. .. .. 15276 :1.

Reverse .. .. .. .. .. 19-665:1.

REAR AXLE
Ratio . . . . .. . .. 422:1.
BRAKES
Type . . . . . .. .. Lockheed hydraulic.
Front
Drum diameter .. .. .. .. .. 8in. (203 cm.).
Swept area .. .. . - . .. 739 sq. in. (477 cm.%).
Lining material . .. .. .. .. Ferodo AMS.
Rear
Drum diameter .. .. .. .. .. 7in.(17-8 cm.).
Swept arca .. .. .. .. .. .. 536 sq. in. (346 cm.3).
Lining material .. . .. .. .. Ferodo AMS.
TYRES
Size . .. . .. .. .. .. 52014,
WEIGHTS
Kerbside
2-door saloon .. . .. . .- .. 1,686 1b. (764 kg.).
4-door saloon .. .. .. - .. . 1,733 1b. (786 kg.).
Convertible .. .. . . .. .. 1,688 1b. (766 kg.).
Traveller .. .- .. . . .. 1,821 Ib. (826 kg.).
Towing .. . .. . . .. .. 1,344 1b. (609-5 kg.).
CAPACITIES
Cooling system .. . . .o .. .. 8% pints (10-5 U.S. pints, 5-0 litres).
Heater (when fitted) . . . .. .. 1 pint (1-2 U.S. pints, 57 litre).

Morris Minor. Issue 2. 27026 General Data 15



SECTION A

ENGINE (USHM2)
OF THE MORRIS MINOR (Series MM)

General description.

Lubrication system.

Section No. A.1 Draining the engine sump.

Section No. A.2 Removal and replacement of sump.

Section No. A.3 Removal of oil pump.

Section No., A.4 Dismantling, reassembling, and replacing oil pump.
Section No. A.5 Removal and replacement of piston and connecting rod.
Section No. A.6 Dismantling and reassembling piston and connecting rod.
Section No. A.7 Removal and replacement of piston rings.

Section No. A.8 Fitting gudgeon pins.

Section No. A.9 Piston sizes and cylinder bores.

Section No. A.10 Removal and replacement of main and big-end bearings.
Section No. A.11  Removal and replacement of engine.

Section No. A.12 Removal and replacement of power unit.

Section No. A.13 Removal of timing cover.

Section No. A.14  Replacement of timing cover.

Section No. A.15 Removal and replacement of timing chain.

Section No. A.16 Removal and replacement of carburetter.

Section No. A.17 Removal and replacement of inlet and exhaust manifold.
Section No. A.18 Removal and replacement of cylinder head.

Section No. A.19 Removal and replacement of camshaft.

Section No. A.20 Removal and replacement of tappets.

Section No. A.21  Tappet adjustment.

Section No. A.22  Checking valve timing.

Section No. A.23 Removal and replacement of flywheel (engine out of car).
Section No. A.24 Removal and replacement of crankshaft (engine out of car).
Section No. A.25 Regrinding of crankshaft.

Section No. A.26 Removal and replacement of valves.

Section No. A.27 Decarbonizing.

Section No. A.28  Grinding and testing valves and their seatings.

Section No. A.29 Removal and replacement of valve guides.

Section No. A.30  Oil pressure.

Section No. A.31  Locating troubles.

Section No. A.32 Fitting valve springs.

4.l
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A THE ENGINE

GENERAL DESCRIPTION

The four-cylinder, side-valve engine is built in unit
construction with a single-plate dry clutch and four-
speed gearbox.

It has a robust four-throw crankshaft, carried in three
renewable white-metal steel-backed bearings fitted with-
out shims.

The thrust is taken by the centre bearing, which is
flanged for this purpose.

The connecting rod big-end bearings are also renewable
white-metal-lined steel-backed bearings fitted without
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shims. The little-end, embracing the gudgeon pin, is
slotted and fitted with a clamp screw and spring washer,
which serve to lock it solidly to the gudgeon pin.

The pistons are of tin-coated aluminium alloy, and
are fitted with two compression rings and one oil control
ring.

The camshaft is supported in three bearings in the
cylinder block casting and is driven from the crank-
shaft by a duplex roller chain. The camshaft bearings
are pressure-fed with oil from the main oil gallery.

4.6

9 i

NN,

The camshaft operates the valves through the medium
of chill-cast tappets located in guides cast integrally with
the block. Provision for adjustment of the tappets is
made by the orthodox tappet head screw and locknut.

Cooling is by thermo-siphon action assisted by a fan
secured to the dynamo pulley.

LUBRICATION SYSTEM

The oil supply is carried in the sump below the cylinder
block. An oil filler and an oil indicator rod are fitted on
the right-hand side of the engine. The oil level indicator

. y THE ENGINE
% “geaseee 7 :' S0,
o ,/VIZ, //’/'/)/1;';;?5?.{3 LUBRIC;ATION SYSTE.M
$48 Later engines are fitted with

an external filter in the main
oil duct which is not shown
in this illustration
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rod has two marks on its lower end indicating the maxi-
mum and minimum levels.

The gear-type oil pump is carried in the sump of the
engine, and is driven from a helical gear on the camshaft.
On earlier models it draws oil from the sump through
a large filter and passes clean oil to the pump shaft
tunnel. On later models an external filter of the renewable
element type is fitted on the left-hand side of the cylinder
block.

At its upper end the pump shaft tunnel on carly models
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THE ENGINE A

connects with a horizontal oil gallery running from front
to rear of the engine, from which the oil is fed to the
camshaft bearings and crankshaft main bearings through
drilled passages. On models with external oil filters the
pump connects with the filter intake and the filter outlet
is connected to the oil gallery.

Drilled passages in the crankshaft provide lubrication
for the big-end bearings, the surplus oil from which
splashes onto the camshaft, tappet gear, and cylinder
walls.

An oil pipe connects the rear end of the main oil
gallery with the oil gauge on the instrument panel. A
relief valve of the non-adjustable ball type is fitted on the
delivery side of the pump to deal with cases of excessive
pressure.

The timing chain is well lubricated by surplus oil
from the front camshaft bearing through passages which
transfer it into the concave rim of the chain wheel by
centrifugal action and then through radial feed holes
onto the chain itself.

Section A.1

DRAINING THE ENGINE SUMP

The sump must be drained and filled with new oil at
the specified intervals. The hexagon-headed drain plug
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Fig. 4.1

The two bolts fitted from the top of the sump flange

are here shown. On later models these have been

replaced by studs screwed into the sump, with nuts
and spring washers for attachment

Morris Minor. Issue 3. 54936
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The fitting of the cork sealing strip at the rear bearing
is most important to prevent oil leakage. Here is
shown the correct method

is centrally situated at the rear end of the sump. The oil
should preferably be drained when the engine is hot, in
which condition it will flow more readily.

Unless the sump is to be removed and cleaned, it
should be allowed to drain for at least 10 minutes before
the drain plug is replaced. The capacity of the sump is
given in ‘GENERAL DATA’.

Section A.2

REMOVAL AND REPLACEMENT OF SUMP

The sump is located by 10 { in. hexagon-headed
screws and spring washers inserted from the under side
of the sump flange, and two screwed in from the top at

A7
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Fig. A3
Make sure that the oil seal packing for the crankshaft
at the front end of the sump is in good order and
correctly positioned. The ends should be slightly
proud of the gasket

either side of the oil pump housing. On later models these
latter two are replaced by studs and nuts.

IMPORTANT.—Avoid displacing the hood of the oil
pump when removing and replacing the sump, as any
such displacement may distort or break the gasket between
the hood and the pump body and so cause an air leak on
the suction side, resulting in a loss of oil pressure. Should
there be any doubt about the condition of the gaskets,
fit new ones.

To remove the sump withdraw the 12 screws (or 10
and two stud nuts as the case may be) mentioned above
and the three } in. hexagon-headed bolts inserted through
the flywheel housing into the sump. The sump can then
be lowered from the engine if moved sufficiently to the
left-hand side to clear the oil pump.

To clean the sump remove the three sump tray securing
bolts, the sump tray, and the drain plug. Wash out all
oil from the sump with paraffin and clean all deposit
from the drain plug. Thoroughly dry the sump and refit
the tray and drain plug.

When refitting the sump to the engine particular
attention should be given to the three sealing gaskets.
They are:

(1) The gasket on the crankcase face.

(2) The cork strip fitted into the recess in the rear

main bearing cap.

(3) The packing fitted into the recess in the front

of the engine sump.

If the gaskets are in good condition and have not
been damaged during the removal of the sump they
may be used again, but damage generally takes place
and it is therefore advisable to fit new ones.

Before fitting new gaskets remove all traces of the
old ones from the crankcase face, the sump face, and
the recess in the rear main bearing cap. Smear the faces

A8

of the crankcase joint with a light coating of grease.
Next fit the two halves of the large gasket to the crank-
case face so that the holes in the gasket and crankcase
register and the ends of the gasket (see arrow, Fig. A.2)
fit against the side of the rear main bearing cap.

The cork strip should then be fitted tightly into
the recess of the main bearing cap, taking care that the
stepped ends fit the small recess (shown black in sketch)
at each end of the bearing without damaging the cork.

When correctly fitted the step of the cork strip will
overlap and seal the ends of the sump gaskets (see Fig.
A.2). Check that all holes register correctly.

Fit the packing seal into the recess at the front end of
the sump and lift the sump into position on the crank-
case, taking care not to displace the cork strip while
doing this.

First tighten evenly the 10 screws into the crankcase
flange and the two inserted from the top into the sump
flange (or nuts when studs are fitted). Then insert and
tighten the three bolts that pass through the flywheel
housing.

Section A.3

REMOVAL OF OIL PUMP

Drain and remove the engine sump as in Sections
A.l and A2
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Fig. A4
The pump may be withdrawn from the camshaft after
removing the two bolts attaching it to the lower face
of the crankcase. The original-type pump with body
hood is illustrated

Morris Minor, Issue 3. 54936
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Fig. A.6
Bush Checking the radial clearance of the pump gears witha
Jeeler gauge
The oil pump assembly is extracted by removing the
two { in. hexagon-headed bolts and spring washers
Gauze . .
locating the pump to the crankcase and easing the pump
Shaft Pin for
driven gear
Driver gear Key
Driven gear
Cover
Bolt for
cover
Body hood
Specialspri Fibre washer
wnm' Plain washer Ase73v
Nut
Fig. A7
Fig. A5 The end-float on the pump gears can be checked by
The components parts of the oil pump means of a straight-edge and feelers
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The correct method of withdrawing the piston and
connecting rod assembly from the engine is here
demonstrated

downwards. This is accomplished without interfering
with the ignition timing.

Section A.4

DISMANTLING, REASSEMBLING, AND
REPLACING OIL PUMP

The pump hood is detached by extracting the cotter
pin from the fixing stud at the bottom of the pump
assembly and removing the J in. nut, plain steel washer,
double-coil spring washer, and fibre washer. This may
distort or break the gasket between the hood and the
pump body and so cause an air leak on the suction side
and loss of oil pressure on reassembly. Should there
be any doubt about the condition of the gasket, fit a
new one.

To gain access to the pump gears undo the four
¥ in. bolts with spring washers and remove the pump
cover and filter gauze. The gears may now be extracted.

The oil feed from the pump is taken via the pump
drive shaft into the pump body, on which is mounted
the oil pressure relief valve assembly. This assembly
is held in position by the relief plug (see Fig. A.5),
and should be examined to ensure that the relief ball
is perfectly round and that it is seating properly. Check
if the relief spring has lost its tension. This can be done
by measuring the length of the spring, which should
not be less than 1 in. (254 mm.). Fit a new ball and
spring if necessary.

4.10

The wire gauze oil filter which is incorporated i
the oil pump should be cleaned thoroughly in petro
with a stiff brush. If damaged in any way a new gauz
should be fitted. Never use rag to clean it.
To check the gear clearances the pump body, gears
and shaft should be cleaned carefully and reassemblex
before carrying out the following procedure:
(1) Measure the radial clearance between the teet
of the gears and the pump body (see Fig. A.6)
This should not be more than -006 in. (:15 mm.)

(2) Check the end-float on the gears, placing a straight-
edge across the face of the pump body and measur-
ing the clearances with feelers, as shown in the
illustration (Fig. A.7). This should not be more
than -003 in. (08 mm.).

The pump is reassembled in the reverse order to dis-
mantling. It should be observed, however, that the pump
body cover is fitted with the hood-locating slot facing
to the left-hand side of the engine. The hood gasket
should be placed carefully in its recess on the body
flange and the hood assembled so that its intake faces
the right-hand side of the engine (i.e. at right angles to the
crankshaft) when the assembly is refitted to the engine,

When replacing the pump assembly in the engine care
must be exercised to see that the slot in the pump
drive shaft is set so as to engage with the tongue on the
distributor drive gear.

Section A.5

REMOVAL AND REPLACEMENT OF PISTON
AND CONNECTING ROD
Drain the engine oil and remove the sump as in
Sections A.1 and A.2.
Remove the oil pump as in Section A.3.

G it
——

Fig. A9

The use of special gudgeon pin plugs to hold the
connecting rod and piston assembly while the gudgeon
pin clamp bolt iIs tightened or loosened is essential
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Remove the cotter pins and } in. nuts from the big-end
bolts (later models are fitted with self-locking nuts).

Withdraw the big-end bolts and bearing caps.

Release the connecting rod from the crankshaft.

Refit the bearing cap with the numbered side registering
with the corresponding number on the connecting rod.

Rotate the crankshaft slowly and draw out the piston
and connecting rod assembly down the right-hand side
of the engine.

Replacement of the pistons and connecting rods is a
direct reversal of the above, but the piston ring gaps
should be set at 120° to each other.

An ample chamfer is given to the base of each cylinder
bore to facilitate the refitting of the pistons and rings,
and no difficulty should be experienced in replacement.

It is essential that the connecting rod and piston
assemblies should be replaced in their own bores and
fitted the same way round, i.e. with the gudgeon pin
clamp screw on the opposite side to the camshaft.

NOTE.—The illustrations on pages A.2 and A.4 are
intended for parts identification only.

Section A.6

DISMANTLING AND REASSEMBLING PISTON
AND CONNECTING ROD

Before the piston and gudgeon pin can be dismantled
from the connecting rod it is necessary to remove the
clamp screw. To enable the assembly to be held in a vice
for this operation without distorting the piston special
holding plugs should be inserted in each end of the
gudgeon pin (see Fig. A.9).

Fig. A.10

Piston ring gaps should always be measured while
" the ring is firmly held on top of a piston inserted in the
cylinder bore

Fig. A.11

The marking on the
piston crowns which
indicates their size

SRR

Unscrew the gudgeon pin clamp screw (Service tool

18G 326) and remove it completely.

Push out the gudgeon pin.

Reassembly is a reversal of the above.

IMPORTANT.—Attention must be given to the follow-

ing points when assembling the piston to the connecting
rod:

(1) That the piston is fitted the same way round on
the connecting rod.

(2) That the gudgeon pin is a correct fit in the piston.
It should be a thumb-push fit for three-quarters
of its travel and capable of being driven home by
light tapping with a raw-hide mallet (see Section
A.8).

(3) That the gudgeon pin is positioned in the con-
necting rod so that its groove is in line with the
clamp screw hole.

(4) That the clamp screw spring washer has sufficient
tension.

(5) That the clamp screw will pass readily into its
hole and screw freely into the threaded portion
of the little end, also that it is firmly tightened
down on the spring washer.

Section A.7

REMOVAL AND REPLACEMENT OF
PISTON RINGS

If no special piston ring expander is available use a
piece of thin steel such as a suitably ground hacksaw
blade or a disused ‘020 in. (-50 mm.) feeler gauge.

Raise one end of the ring and insert the steel strip
between the ring and the piston. Rotate the strip round
the piston, applying slight upward pressure to the raised

A.ll
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Fig. A.12

Clearly shows the location of the registering tags on
the edge of each bearing shell and the identification
markings on the connecting rod and cap

portion of the ring until it rests on the land above the
ring groove. It can then be eased off the piston.

Do not remove the piston rings downwards over the
skirt of the piston.

Before fitting new piston rings the grooves in the
piston must be scraped clean of any carbon deposit,
taking care not to remove any metal, since play between
the ring and the groove reduces gas-tightness and pro-
duces a pumping action leading to excessive oil con-
sumption.

IMPORTANT.—New rings should be tested in the
cylinder bore to ensure that the ends do not butt together.

To do this effectively the piston should be inserted
approximately 1 in. (2:54 cm.) down the cylinder bore
and each ring then pushed down onto the top of the
piston and held there in order to keep the ring square
with the bore. The correct ring gap is from -0025 to
-0065 in. (‘06 to -17 mm.).

When in position in the piston groove the ring must
move round quite freely, but there must be no movement
in a vertical direction.

Section A.8

FITTING GUDGEON PINS

When gudgeon pins are fitted to pistons a certain
amount of selective assembly may be necessary, and
the following points should be observed.

A4.12

With the standard aluminium-alloy pistons the
gudgeon pins must be a thumb-push fit for three-quarters
of their travel, being finished by lightly tapping with a
raw-hide mallet, this with the piston cold. Never attempt
to ream out a gudgeon pin bore, as oversize gudgeon
pins are not available or permissible.

Section A.9

PISTON SIZES AND CYLINDER BORES

When fitting new pistons selective assembly is neces-
sary, and to facilitate this the pistons are stamped with
identification figures on their crowns. These figures
should correspond with the similar figures stamped on
the bottom face of the crankcase on the oil pump side
to indicate each cylinder bore size. The pistons are also
graded for weight and are stamped accordingly on their
crowns. It is advisable to fit pistons of the same weight
grading to an engine to ensure the correct balance.

Symbols are used to indicate the actual measurements,
the bores being marked:

‘To suit std. bore’, indicating a standard size diameter
possessing the actual nominal measurement of 57 mm.
(2-2441 in.);

‘To suit bore +-0010°, indicating an oversize of
40010 in. (‘025 mm.) on the standard size and thus
having an actual measurement of 2-2451 in. (57-025
mm.), and so on through the range of sizes permitted.

The pistons are marked with the actual cylinder bore
size, the requisite running clearance being allowed for in
the machining.

While the cylinder head and pistons are withdrawn
the cylinder bores should be measured for wear.

Indication that a rebore of the cylinders is necessary

A6l21W

Fig. A.13

Demonstrating the use of a split pin for removal and
replacement of the main bearing shells
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is given by general loss of performance, oiling up, and
poor compression. The pistons are supplied graded in
the same way as the cylinder bores, and those marked
to suit +-0010 bore should be fitted to bores marked
+-0010, and so on throughout the range.

Pistons are supplied in the following sizes:
STANDARD

Suitable for | Equivalent
Piston marking bore size metric size
To suit standard bore 2:2441 to 57-000 to
2:24459 in. | 57-013 mm.
To suit 40010 bore 2-2451 to 57-025 to
2:24559 in. | 57-038 mm.
To suit +-0020 bore 2-2461 to 57-051 to
224659 in. | 57-064 mm.
FIRST OVERSIZE
To suit + 020 bore 22641 to 57-508 to
2:26459 in. | 57-521 mm.
To suit +-0210 bore 22651 to 57-535 to
226559 in. | 57-547 mm.
To suit +-0220 bore 2:2661 to 57-559 to
2:26659 in. | 57-572 mm.
SECOND OVERSIZE
To suit + 040 bore 2:2841 to 58-016 to
2-28459 in. | 58029 mm.
To suit +-0410 bore 2:2851 to 58:042 to
2-28559 in. | 58:056 mm.
To suit +-0420 bore 2:2861 to 58-067 to
2:28659 in, | 58079 mm.

Section A.10

REMOVAL AND REPLACEMENT OF MAIN
AND BIG-END BEARINGS

The replacement of both main and big-end bearings
can be carried out without withdrawing the engine from
the frame. Detachable bearing caps and steel-backed
liners are used both for the main and the big-end bearings,
which are of the shimless type and are therefore non-
adjustable.

Dismantling procedure
Drain the engine oil and remove the sump as in
Sections A.l and A.2.
Remove the oil pump as in Section A.3.
As the bearings are of the shimless type it is essential
that no attempt should be made to adjust worn bearings.
They should be replaced with new parts. Similarly, if
the crankshaft journals are found to be in a worn
condition it is advisable to fit a service reground crank-
shaft, complete with main and big-end bearings, as
supplied by the Works (see Section A.25).

Morris Minor. Issue 2. 17747

Both the main and big-end bearing liners are located
in position in the bearing housings by a small tag on
one side of each half-liner, and it should be noted that
the bearings are fitted so that the tags come on the same
joint edge of the bearing housing as shown in Fig. A.12,
although on opposite corners.

Piston rings

(plain)

Piston ring ﬁ
(oil return) ’ %

'Zmn [T

Gudgeon pin

Spring washer

Clamp screw

Connecting
T ————————— - g
rod

Cap bolts

Fig. A.14 ,

The component parts of the piston and connecting rod
assembly. Later models have self-locking nuts for the
cap bolts which eliminate the split pins

A.13
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Ael22w
Fig. A.15
The engine supported on a suitable rope sling for
removal

To detach the big-end bearings extract the split pins
from the big-end bolts (later models are fitted with self-
locking nuts needing no special locking precautions),
and undo the } in. castellated nuts. Remove the con-
necting rod caps and extract the bearings. Care should
be exercised to see that the bearing journals, etc., are
thoroughly cleaned before installing new bearings. No
scraping is required as the bearings are machined to
give the correct diametral clearance.

The main bearings should be dealt with one at a time.
Early models have split-pinned bearing cap nuts——Ilater
models are fitted with self-locking nuts. Detach the main
bearing caps, together with the bottom half-bearing
liner. The top halves of the bearing liners are extracted
by rotating them round the crankshaft in the direction
of their locating tags, using a split pin opened out and
inserted in the crankshaft oil feed holes to facilitate this
if necessary. The replacements are fitted in a similar
manner by first inserting the plain side of each bearing
liner into its housing. Here again no scraping is required
as the bearings are machined to give the correct diametral
clearance.

In the case of a ‘run’ bearing it is always essential
thoroughly to clean out all the oilways in the crankshaft

A.14

and block, wash out the engine base with paraffin, and
remove the pump cover to ensure that no particles of
white metal are left anywhere in the lubricating system.

Do not forget to split-pin the cap nuts in the case of
engines employing castellated nuts.

Section A.11

REMOVAL AND REPLACEMENT OF ENGINE

There is no difficulty in removing the engine, leaving
the gearbox in the frame, if the work is carried out in
accordance with the following sequence. It is not neces-
sary to remove the bonnet, but the clevis pin securing
the bonnet prop to the bonnet lid must be removed and
the bonnet secured carefully in the open position.

Drain the oil from the engine.

Drain the water from the radiator by means of the
drain tap located in the right-hand side of the radiator
bottom tank. If Bluecol or other anti-freeze mixture is
in use it should be drained into a suitable ciean container
by fitting a rubber extension pipe to the drain tap and
carefully preserved for future use.

Disconnect the battery by removing the flexible lead
from the negative terminal.

Release the clips on the top and bottom water hoses
and separate the hoses from their connections.

A6ia3w

Fig. A.16
Withdrawing the engine from the car

Morris Minor. Issue 2. 17747



THE ENGINE A

Remove the four } in. bolts and spring washers
securing the radiator to the cowl and lift out the radiator.

Disconnect the throttle and mixture controls from the
carburetter, and release the throttle control wire steady
bracket from its attachment on the cylinder head by
removing the fixing bolt.

Release the flexible petrol pipe from the f in. union
on the pump and detach the carburetter from the mani-
fold.

Disconnect the high-tension cables from the sparking
plugs and the low-tension cable from the distributor.
Remove the two leads from the dynamo and lift off the
distributor cap with wires attached. Detach the starter
cable from the starter motor by undoing the terminal
nut with spring washer. Disconnect the earth cable from
the cylinder head.

Disconnect the oil gauge pipe from its connection
on the cylinder block and release it from the clip on
the tappet cover. Remove the two } in. nuts, bolts, and
spring washers from the exhaust manifold flange and
remove the flange gasket.

Remove the two § in. nuts and washers securing the
front engine mountings to the timing cover and the four
} in. nuts and bolts securing the mounting support
brackets to the frame.

Support the engine with suitable lifting tackle. If a
lifting ring is employed it should form part of a plate
which can be fitted under two of the stud nuts. Raise
the front end of the engine with the lifting tackle and
remove the front engine mounting rubbers and support
brackets.

Remove the front floor caipet. Unscrew the gear lever
knob from the gear lever after slackening the locknut
and remove the rubber cowl.

Fig. A17

The radiator and grille assembly can be withdrawn
as a unit

Morris Minor. TIssue 2. 17747
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Fig. A.18
Withdrawing the power unit complete with gearbox

/;

Abliow

Remove the gearbox cover-plate. This is secured by
< in. brass bolts.

Note that two bolts on each side of the gearbox are
longer than the remainder and secure the gearbox
support member to the frame.

Lower the engine until it is possible to slacken and
remove the four short } in. hexagon-headed bolts locat-
ing the clutch housing to the cylinder block and the
three longer } in. hexagon-headed bolts locating the
clutch housing to the sump housing.

To prevent the gearbox from dropping when it is
released from the engine, place a suitable support beneath
the gearbox housing.

Move the engine forward clear of the clutch and then
lift upwards over the radiator grille, turning it at right
angles to clear the battery box.

When replacing the engine in the frame it will be
found helpful if a second operator raises the front end
of the gearbox by exerting downward pressure on the
gear lever while in gear. If the car is then moved forward
steadily this will assist in aligning the gearbox drive shaft
with the clutch and flywheel.

Ensure that the clutch casing is located on the two
dowel pins in the flywheel housing, and then lower the
front end of the power unit until the seven bolts locating
the clutch casing to the flywheel housing can be replaced
and tightened. Make sure that the correct length of bolt
is used in each case.

Raise the engine and insert the front engine mounting
rubbers and brackets.

A.15
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Fig. 4.19

The special impulse extractor attachment for Service
tool 18G 374 in position for extraction of the crank-
shaft pulley

Lower the engine onto the rubbers.

The replacement operation now continues in the
reverse manner to the removal procedure.

Refill the engine with oil to Ref. A (page P.2).

Section A.12

REMOVAL AND REPLACEMENT OF
POWER UNIT

The removal of the power unit does not present any
serious difficulty if the operations are carried out in
the following sequence. It is not necessary to remove
the bonnet, but the clevis pin securing the prop to the
bonnet lid must be removed and the bonnet secured
safely in the open position.

Remove the front bumper assembly by unscrewing
the two nuts securing it to the frame.

Drain the oil from the engine and gearbox.

Drain the water from the radiator by means of the
drain tap located in the right-hand side of the radiator
bottom tank. If Bluecol or other anti-freeze mixture is
in use it should be drained into a suitable clean container
and carefully preserved for future use, using a rubber
extension pipe on the tap.

Disconnect the battery by removing the flexible lead
from the negative battery terminal. Disconnect the cable
from the starter motor.

Release the radiator mask by removing the nuts and
spring washers securing the gtille surround to each wing.

On earlier models with combined head and pilot
lamps turn the bulb holder in an anti-clockwise direction
and withdraw it from the back of the lamp unit. Withdraw
the main bulb from its holder and disconnect the earth
wire from the terminal below the bulb carrier.

4.16

On later models with separate sidelamps it is necessary
to release the sidelamps from the grille panel by removing
the glass and withdrawing the three attachment screws.

Undo the seven nuts and bolts securing the lower edge
of the grille panel to the frame.

Release the clips from the top and bottom water hoses
and separate the hoses from their connections.

Disconnect the bonnet lock tensioner spring and with-
draw the split pin and flat washer from the forward end
of the bonnet catch operating rod. Remove the two
v in. nuts and bolts securing the radiator top rail to
each wing.

Lift out the radiator and grille assembly.

Detach the throttle return spring from the air intake
pipe and remove the air silencer and air intake pipe
assembly by undoing the & in. bolt and spring washer
from the air cleaner support bracket and the two } in.
bolts with spring washers locating the air intake pipe
to the carburetter flange.

Disconnect the throttle and mixture control from
the carburetter and release the throttle control steady
bracket from its attachment on the cylinder head by
undoing the { in. fixing bolt.

Release the flexible petrol pipe from the pump and
detach the carburetter from the manifold.

Disconnect the high-tension cables from the sparking
plugs and the low-tension cable from the distributor.
Remove the two leads from the dynamo and lift off
the distributor cap with the wires attached. Detach the
starter cable from the starter motor by undoing the
términal nut with spring washer. Detach the earth cable
from the cylinder head.

Disconnect the oil gauge pipe from its connection
on the cylinder block and release it from the clip on

Fig. A.20

The location of the two % in. bolts with retaining nuts
at the back of the engine bearer
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the tappet cover. Remove the two  in. nuts, bolts, and
spring washers from the exhaust manifold flange and
remove the flange gasket.

Remove the front floor mat and remove the left-
hand-side front seat by undoing the four % in. bolts and
clips locating the seat to the floor of the car.

Unscrew the gear lever knob from the gear lever after
slackening the locknut and remove the gearbox rubber
cowl,

Remove the gearbox cover-plate and floorboards by
undoing the - in. brass bolts securing them. Note that
the two bolts on each side of the gearbox tunnel are
longer than the rest and screw into the gearbox support
member.

Disconnect the speedometer cable from the drive
assembly at the rear of the gearbox.

Extract the split pin and anti-rattle washer from the
clutch operating lever link and disconnect the link from
the lever.

Unscrew the nuts from the four 4 in. bolts on the
front universal joint driving flange and remove the
bolts. The nuts are of the patent self-locking type.

Remove the gearbox cover, care being exercised to
ensure that the three selector lock balls and their springs
in the rear wall of the box are not lost in the process
or dropped into the box. Place a temporary protecting
cover over the gearbox to exclude any foreign matter.

Support the engine with suitable lifting tackle. If a
lifting ring is employed it should form part of a plate
which can be fitted under two of the stud nuts.

Undo the two bolts securing each mounting rubber
to the gearbox casing. Remove the two  in. nuts and
washers securing the front engine mounting rubbers to
the timing cover.

The power unit may now be raised and manceuvred
forward clear of the car.

Reassembly is carried out in the reverse order to that
of dismantling.

Refill the engine and gearbox with oil to Refs. A and
B (page P.2).

Section A.13

REMOVAL OF TIMING COVER

To carry out this operation with the engine in the
frame it is necessary to remove the radiator core and
grille assembly as in Section A.12, and the fan belt.

Release the engine from its forward mounting rubbers
by removing the two -y in. nuts and washers.

Support the front of the engine with suitable lifting
tackle.

Removing the timing cover
Remove the starting-handle dog nut, washer, and
shims, taking care of the shims to ensure their replacement.
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Fig. A.21

This clearly shows the position of the marked teeth on

the sprockets and bright links on the timing chain

when set correctly for the replacement of the timing
chain

Remove the crankshaft fan pulley with a suitable
extractor (Service tool 18G 374, with attachment
18G 374 A).

Remove the six } in. bolts securing the timing cover
to the cylinder casting, observing that the two near-side
bolts do not actually screw into the casting, but are
provided with % in. nuts.

Remove the two -& in. bolts locating the timing cover
to the sump.

Remove the timing cover.

IMPORTANT.—Care should be exercised to ensure
that the sump gasket is not damaged during removal of
the timing cover. If it is damaged the sump must be
removed and the gasket replaced by a new one.

Section A.14

REPLACEMENT OF TIMING COVER

To ensure oil-tight joints it is essential:
(1) That a new gasket is fitted between the cleaned
faces of the timing cover and the engine.

(2) That a new timing case top packing is fitted.
A1
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Fig. A.22

The bright links of the timing chain brought together
prior to chain replacement

(3) That the sump gasket is not damaged and is
smeared with grease.

The following points also need special attention:

(4) That the oil thrower is in position on the crank-

shaft, with its concave side forward.

(5) That the fan driving pulley key is in position.

(6) That the spacing shims for the starting-handle dog

nut are replaced.

Place the timing cover in position, first locating all
the securing bolts and nuts loosely and then tightening
them up.

Examine the new timing case top packing and fan
driving pulley key to ensure that they are fitted correctly.
Slide the fan driving pulley home on the shaft.

Replace the starting-handle dog nut shims, washer,
dog nut, and radiator assembly.

Section A.15

REMOVAL AND REPLACEMENT OF TIMING
CHAIN

To carry out this operation with the engine in the
frame it is necessary to drain and remove the radiator,
complete with the radiator case, as detailed in Section
A.12, to remove the timing cover, as detailed in Section
A.13, and to support the engine before the timing cover
has been removed.

Drain and remove the sump as detailed in Sections
A.l and A2,

Remove the dished oil thrower washer from the front
of the crankshaft, having noted that it is fitted with its
concave side forward.

Tap back the lock washer from the § in. set screw
locating the camshaft sprocket and remove the screw,
together with the lock washer and plain steel washer.

The timing chain and sprockets are now extracted by
casing each chain wheel forward a fraction at a time
with suitable small levers.

4.18

Replacement

When replacing the timing chain set the camshaft
with its keyway approximately 7° B.T.D.C. and the
crankshaft with its keyway at T.D.C.

Double the timing chain, bringing both bright links
together. This gives a long and short portion of the
chain on either side of the bright links.

With the shorter part of the chain on the left (the
bright links facing the operator) and the longer on the
right, engage the camshaft sprocket tooth marked ‘T’
with the top bright link and the crankshaft sprocket
with the tooth marked ‘T’ coinciding with the other
bright link.

Place the sprockets in their respective positions on
the camshaft and crankshaft complete with the chain and
push the assembly home. Carefully keep the sprockets
in line with each other all the time to avoid straining
the chain.

When replaced in the engine the bright links and the
marked teeth should take up the positions shown in
Fig. A.21.
~ The engine valve timing is such that with the engine
cold and the valve clearance set at -018 in. (-46 mm.) the
inlet valves open 8° B.T.D.C. and close 52° A.B.D.C.
The exhaust valves open 52° B.B.D.C. and close 20°
AT.D.C.

Reassembly of the remaining parts is carried out in
the reverse order to that of dismantling.

AS1I3W

Fig. A.23

The timing marks on the chain case and crankshaft
pulley which coincide when No. 1 piston is at T.D.C.
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Section A.16

REMOVAL AND REPLACEMENT OF
CARBURETTER

Detach the throttle control return spring from the
air intake pipe.

Detach the air intake silencer (or cleaner) bracket
from the cylinder head by unscrewing the - in. bolt
equipped with a spring washer, and unscrew the two
} in. fixing bolts and spring washers attaching the in-
take pipe to the carburetter flange. The air intake pipe
complete with silencer or cleaner may now be removed.

Disconnect the mixture control from the carburetter
by removing the ¢ in. split pin and flat washer from the
clevis pin on the inner cable and slackening the clip on
the outer cable.

Disconnect the throttle control from the carburetter
by removing the % in. split pin from the clevis pin
locating it to the throttle spindle.

Release the flexible petrol pipe at the 5 in. union
nut on the petrol pump.

Remove the two  in. nuts and spring washers holding
the carburetter to the inlet manifold and remove the
carburetter.

Refitting of the carburetter is a reversal of the above
procedure, but if the carburetter flange is damaged the
respective faces should be cleaned, levelled, and a new
gasket fitted.

Section A.17

REMOVAL AND REPLACEMENT OF INLET
AND EXHAUST MANIFOLD
Remove the air silencer (or cleaner) and carburetter
as detailed in Section A.16.

Fig. A.24
Withdrawing the induction and exhaust manifold

AS565ew

Fig. A.25

The correct order of loosening and tightening the
cylinder head stud nuts

Release the exhaust pipe from the manifold by
removing the two { in. bolts, spring washers, and
nuts, observing that a copper-asbestos gasket is fitted
between the two flanges. Remove the manifold by
unscrewing the four } in. elongated stud nuts.

Refitting the manifold is a reversal of the above
procedure, but before doing so any excessive carbon
should be cleaned from the faces and a new gasket
fitted with its perforated side away from the cylinder
block and in contact with the manifold.

Section A.18

REMOVAL AND REPLACEMENT OF
CYLINDER HEAD

Raise the bonnet of the car. Remove the split pin
from the clevis pin securing the prop to the bonnet lid
and secure the lid in the open position, using a suitable
piece of cord attached to some convenient point.

Drain the water from the cooling system by means of
the drain tap located on the right-hand side of the
radiator bottom tank. If Bluecol or other anti-freeze
mixture is in use it should be drained into a suitable
clean container and carefully preserved for future use,
using a rubber tube extension on the drain tap.

Disconnect the negative cable from the battery by
extracting the terminal screw and removing the cable
lug from the battery terminal.

Release the clips from the top water hose and separate
the hose from its connections.

Disconnect the low-tension wire from its terminal on
the side of the distributor. Slacken the } in. dynamo
attachment bolt providing belt tension adjustment,
together with its plain steel washer. Remove the two
}in. bolts, nuts, and spring washers locating the dynamo
to its bracket on the cylinder head on early models. In

A.19
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Raising the cylinder head

the case of later models the dynamo support bracket is
cast with the cylinder block and there is no need to
disturb the dynamo for cylinder head removal.

Disconnect the high-tension wires from the sparking
plugs; extract the lock wire from the dowel bolt locating
the distributor clamp plate assembly to the cylinder head
on early models and remove the bolt. If the pinch-bolt
on the clamp plate assembly is not disturbed the ignition
setting will not be altered. On later models mark the
distributor body and the face of the housing to enable the
distributor to be replaced in the same position, release
the cotter bolt nut, and gently tap back the cotter bolt
to release the distributor. The distributor assembly may
now be withdrawn from the cylinder head.

Detach the air intake silencer (or cleaner) from the
cylinder head by unscrewing the & in. attachment bolt
and remove the air silencer (or cleaner) by slackening
the screw in the clip retaining it to the air intake pipe.

Remove the throttle control bracket from the cylinder
head by undoing the & in. set screw with shakeproof
washer, and release the controls from the carburetter
throttle lever by removing the & in. (2-5 mm.) cotter
pin from the clevis pin.

Undo the 13 % in. cylinder head stud nuts and
slacken each half a turn at a time until they are all quite
free. This will avoid any tendency for the head to be
distorted. Observe that the engine earthing cable is
located under the rearmost nut. The cylinder head may
now be lifted clear of the studs and placed aside for
cleaning.

Extract the distributor drive shaft from its housing.
Its drive tongue is offset to ensure that it is replaced
correctly without disturbing the timing,

The cylinder head gasket should be examined care-
fully and if damaged in any way should be replaced by
a new one. No jointing is required with a new gasket.

420

The gasket should be guided over the cylinder head
studs evenly to avoid damage. A piece of tubing or a
box spanner is useful for this purpose.

To ensure the correct alignment of the distributor
shaft tunnel in the head and in the cylinder block when
refitting the cylinder head the distributor shaft itself must
be used.

The distributor shaft must be inserted in the dis-
tributor shaft housing in the cylinder head and in the
cylinder block before the head is tightened down. The
cylinder head studs should then be tightened, half a turn
at a time, in the sequence shown in the illustration
(Fig. A.25) until they are all quite tight. The tool should
then be extracted and the distributor drive shaft placed
in position.

Reassembly of the remaining parts takes place in
exactly the reverse order to that of dismantling.

Run the engine until it is properly warmed up, then
tighten the cylinder head nuts again in the proper
sequence.

Section A.19

REMOVAL AND REPLACEMENT OF
CAMSHAFT
With the engine in the car it is necessary to remove

the radiator grille and the radiator assembly as detailed
in Section A.12.

Undo the two 4 in. engine mounting nuts and support
the engine so that the timing cover may be removed.

oy
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Fig. A27

Replacing the cylinder head gasket with the help o,
a box spanner to avoid distortion



Slacken the & in. pinch-bolt locating the fume pipe
to the tappet cover, remove the  in. bolt, nut, and
spring washer from the pipe bracket on the clutch
housing, and detach the pipe. Release the oil pipe from
the clip on the tappet cover.

Drain and remove the sump as detailed in Sections
A.l and A2,

Remove the cylinder head as detailed in Section A.18.

Remove the timing cover as detailed in Section A.13.

Remove the timing chain as detailed in Section A.15.

Remove the inlet and exhaust manifold as detailed in
Section A.17.

Undo the two wing nuts on the tappet cover fixing
studs, and withdraw the fibre washers, tappet cover,
and gasket. Raise the engine valves from their seatings
as far as possible, and secure them in the open position
with suitable wooden wedges, as illustrated in Fig. A.28.

Extract the distributor drive bush dowel. This is
equipped with a 5 mm. tapped hole, into which a 5 mm.
screw may be entered to enable the dowel to be with-
drawn. Alternatively a small extractor can be made, as
illustrated in Fig. A.29.

The distributor drive gear assembly is now eased
upwards and extracted from the top of the cylinder
block.

The tappets may now be raised to their fullest extent
and the camshaft withdrawn from the front of the
engine, taking care not to chip the edges of the cams
or tappets through contact between them.

ASTO7TW

Fig. A28

The use of wooden wedges under the valve heads to
keep them clear of the tappets

Morris Minor. Issue 2. 54936

i

SN

s

\

AS722VW.

Fig. A.29

A simple extractor can be made to withdraw the dowel
of the distributor drive spindle bush

Replacement is in the main a reversal of the fore-
going instructions, though reference should be made to
the appropriate sections when reassembling.

To refit the distributor drive gear

Turn the engine until No. 1 piston is at T.D.C. on
its compression stroke. This can best be effected by
turning the engine and observing the valves. When the
valves are ‘rocking’ (i.c. exhaust just closing and inlet
just opening) on No. 4 cylinder No. 1 piston is at the
top of its compression stroke. If the engine is set so that
the groove in the crankshaft pulley is in line with the
pointer on the timing cover the piston is exactly at
T.D.C.

Set the oil pump shaft so that the slot points to the
12 o’clock position, i.e. at right angles to the camshalft,
insert the gear with the tongue at the tip pointing at
11 o’clock, observing that the tongue is offset and the
widest portion is directed to the rear of the engine. Care
must be exercised to see that the dowel hole in the distri-
butor drive gear bush is lined up to correspond with the
hole in the cylinder block.

The gear is then pushed home, when the slot at the
top will take up a position at one o’clock. If the distri-
butor drive shaft and the distributor are then offered up
it will be found that the rotor points between the seven
and eight o’clock positions and the engine is set for
firing on No. 1 cylinder.

The distributor is set with its points just opening at
T.D.C. as a preliminary setting, but final adjustment
should be made on a road trial, when an appreciable
advance from this setting will usually be found to give
the best results.

A2l
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Fig. A.30
When setting the valve tappet clearance it is essential

1o see that the tappet being adjusted is bearing on the
back of the cam exactly opposite to the peak

Section A.20

REMOVYAL AND REPLACEMENT OF
TAPPETS

Remove the carburetter as in Section A.16.

Remove the exhaust manifold as in Section A.17.

Remove the cylinder head as in Section A.18.

Remove the appropriate valve as in Section A.26.

Remove the valve guide as in Section A.29.

The tappet can now be lifted out of its housing.

New tappets should be fitted by selective assembly
so that they just fall through their guides under their
own weight when lubricated with engine oil.

Assembly is the reverse of the above operation, but
care should be taken to replace the valve guide exactly
in accordance with Section A.29.

In the unlikely event of it being necessary to renew
all the tappets it is advisable to remove the camshaft
as in Section A.19, and to remove the tappets from the
bottom of their guides in order to leave the valve guides
undisturbed and reduce the amount of work involved.

Section A.21

TAPPET ADJUSTMENT

If the engine is to give its best performance and the
valves are to attain their maximum useful life it is
essential to maintain the correct tappet clearance. The

A22

clearance for both inlet and exhaust valves is -018 in.
(-46 mm.) when cold.

IMPORTANT.—When the clearance is being set it is
essential that the tappet should then be on the back of
its cam, i.e. exactly opposite the peak.

As this cannot be observed easily, the adjustment is
best carried out as indicated below, which also avoids
turning the engine more than is necessary:

Adjust No. 1 tappet with No. 8 valve fully open

” » ” ” ” ”
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b44 ” ”» ”» k24 ”
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t44 » » » » bid
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From this table it will be realized that one can ascer-
tain that a valve is at the back of its cam by observing
that the corresponding valve paired with it is in the
fully open position.

Three spanners are required for the tappet adjust-
ment operation, one to hold the tappet and the other
two to deal with the adjusting screw and its locknut, as

shown below.

It is essential to hold the tappet and the adjusting

A9i75WwW
Fig. A.31
Locking the tappet screws with three spanners
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screw in their correct relative positions while the locknut
is tightened with the third spanner.

Tappet adjusting spanners of the correct size are
available as a Service tool under Part No. 18G 334.

Section A.22

CHECKING VALVE TIMING

Set No. 1 cylinder inlet valve to -023 in. (-58 mm.)
clearance when cold, and then turn the engine until the
valve is about to open.

The indicating groove in the rear flange of the crank-
shaft pulley should then be opposite the pointer on the
timing cover, i.e. the No. 2 valve should be about to
open at T.D.C. and No. 4 piston will be at T.D.C. on its
compression stroke. .

NOTE.—Do not omit to reset the tappet to the correct
running clearance of -018 in. (-46 mm.) (cold) when the
timing check has been completed. The clearance of 023 in.
(-58 mm.) is necessary to bring the opening position of
the valve to T.D.C. as the normal valve opening is 8°
B.T.D.C.

Section A.23

REMOVAL AND REPLACEMENT OF
FLYWHEEL

(Engine Out of Car)

Drain and remove the sump as in Sections A.1 and A.2.

Remove the clutch assembly as in Section E.2.

Remove the rear main bearing cap and bottom half
bearing.

Extract the locking wire and remove the four 5 in.
flywheel attachment bolts.

Detach the flywheel from the crankshaft flange with
a suitable extractor or by tapping it with a copper
hammer towards the rear of the engine, slowly rotating
the crankshaft so that the flywheel is driven off evenly.

il

Fig. .32
Removal of the crankshaft from the cylinder block

Reassembling is carried out in the reverse order to
the above, making sure that the locating dowel is in
proper register.

Section A.24

REMOVAL AND REPLACEMENT OF
CRANKSHAFT
(Engine Out of Car)

Drain and remove the sump as detailed in Sections
A.l and A2

Remove the oil pump as detailed in Section A.3.

Remove the timing cover as detailed in Section A.13.

Remove the timing chain as detailed in Section A.15.

Remove the flywheel as detailed in Section A.23.

Remove the pistons and connecting rods as detailed
in Section A.S.

Unscrew the two securing nuts from each main bearing
and remove the caps.

NOTE.—Mark each bearing cap and bearing to ensure
that they are reassembled to the correct journal, taking
care, in the case of bearings, that they are not damaged
or distorted when marking. Punches should not be used
for this purpose. Electrical engraving tools are the best
for this,

Lift the crankshaft out of the bearings.

Replacement of the crankshaft is the reversal of the
above operations.

IMPORTANT.—Before replacing the
thoroughly clean out all the oilways.

The clearance between the oil return thread on the
crankshaft and the oil thrower cover should be ‘004 in.
(‘10 mm.). Clearances in excess of this may lead to oil
leaks from the crankcase.

Normally no wear should take place at this point, as
there is no contact between the surfaces, but running with
excessively worn bearings can produce wear which will
lead to oil leakage into the clutch.

crankshaft

Section A.25

REGRINDING OF CRANKSHAFT

If on examination the crankshaft is found to be worn,
scored, or oval, it must be reground to one of the follow-

" ing undersizes.

Reground sizes

R1 .. —030 mm. (—-012 in.)
R2 .. —050 mm. (—-020 in.).
R3A .. —0-75 mm. (—+030 in.).
R4 .. —100 mm. (—-040 in.).

A4.23
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. The special valve spring compressing tool in use

Standard sizes

The standard main journal diameter is 42 mm.
(1-654 in.).

The standard big-end journal diameter is 40 mm.
(1-575 in.).

The reground size is clearly stamped on all reground
crankshafts between No. 3 and No. 4 big-end journals,

Undersize bearings are supplied to definite dimen-
sions, with the requisite clearance of -030 mm. (-001
to -0015 in.) and do not require any adjustment by
scraping or fitting of the caps before assembly into the
engine. It is, however, essential to make sure that the
correct size of bearing is being used.

Section A.26

REMOVAL AND REPLACEMENT OF
VALVES

Remove the cylinder head as detailed in Section A.18.

Remove the carburetter as detailed in Section A.16.

Remove the inlet and exhaust manifold as detailed in
Section A.17.

Slacken the { in. pinch-bolt on the clip locating the
fume pipe to the tappet cover, remove the ¥ in. bolt,
nut, and spring washer from the pipe bracket on the
clutch housing, and detach the pipe. Release the oil
pipe from the clip on the tappet cover. Undo the two
wing nuts on the tappet cover fixing studs and remove
the fibre washers, cover, and gasket,

Before extracting the valves it is advisable to plug
the two holes in the floor of the tappet chamber with

A24

clean rag to prevent the possibility of the cotters dropping
into the engine base.

The valve cotters may now be extracted by com-
pressing the valve spring with compressor 18G 270 (see
Fig. A.33).

Remove the valves, and ease out the valve springs and
caps. .

Replacement is the reversal of the above operations.

NOTE.—Oil the valve stems and the guides before
refitting them. Replace the valves in their original positions.
They will be found to be numbered on their heads, No. 1
being at’the front of the engine. Number any new valves
on their heads when new ones are necessary.

The valve springs are of the progressive pitch type and
should be refitted with the close coils at the top.

Make sure that the top end of the valve spring is
seating properly in its recess. In order to ensure this
later engines are fitted with a special spring collar at
their upper end (Part No. 168339), and these should
be fitted when reassembling engines not so fitted (see
Section A.32).

The tappet cover gasket is fitted with the two small
holes at the bottom to allow trapped oil to drain back
into the crankcase and the large breather holes at the
top.

Section A.27

DECARBONIZING

Remove the carburetter as detailed in Section A.16.

Remove the inlet and exhaust manifold as detailed in
Section A.17.

Remove the cylinder head as detailed in Section A.18.

It is recommended that as much of the carbon deposit
as possible is cleaned off the piston crown, top of the
cylinder block, and exhaust ports before detaching the
tappet cover and extracting the valves. This reduces
the risk of foreign matter finding its way into the tappet
chamber and then into the engine base. A ring of carbon
should be left round the periphery of the piston crown,
and the rim of carbon round the top of the cylinder bore
should not be touched. To facilitate this an old piston

Fig. A.34 A9523

In cases of badly pitted valve seatings they should be
cleaned up with a special cutter before grinding
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ring can be sprung into the bore so that it rests on top of
the piston.

Where special equipment is not available for the
purpose ‘of decarbonizing it will be necessary to scrape
the carbon deposit from the piston crowns, cylinder
block, and cylinder head, using a blunt scraper. Before
commencing this operation the waterways and dis-
tributor drive housing should be plugged with clean rag.

Remove the valves as detailed in Section A.26.

When the valves and the springs are withdrawn the
carbon deposit should be cleaned from the valve ports
and all traces of carbon removed by compressed air or
by the vigorous use of a pair of household bellows.

The cylinder head is next given attention. The sparking
plugs must be removed, cleaned, and adjusted, the carbon
deposit scraped from the combustion spaces, and the
head thoroughly cleaned in paraffin, and, when dry,
again cleaned with compressed air.

Section A.28

GRINDING AND TESTING VALVES AND
SEATINGS

Each valve must be cleaned thoroughly and carefully
examined for pitting. Valves in a pitted condition should
be refaced or, alternatively, replaced by new valves.

Valve seats showing signs of pitting or unevenness
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Fig. A.35

The special suction-type valve-grinding tool in use.
The use of a light spring under the valve head greatly
Sacilitates the grinding-in process
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NOTE. — The ex-
haust valve guide
on later engines is
positioned 21 mm.
from the top of the
valve seat.
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Fig. A.36

When replacing valve guides make sure that they are
correctly located

should be trued by the use of a suitable grinder or valve
seat narrowing cutter. When using this tool care should
be exercised to remove the minimum amount of metal
necessary to ensure a true surface.

All valves when fitted at the Factory are numbered
on their heads from 1 to 8 and should be replaced in
the corresponding valve ports, No. 1 valve being fitted
to the port nearest the front of the engine. When replace-
ment valves are fitted they should be numbered to identify
the port to which they belong. The tappet head must be
slackened back three or four turns before commencing
to grind the valves, and care must be taken to see that
the tappet for the valve being ground is on the back of
its cam (see Section A.21).

The valve face should be lightly smeared with fine- or
medium-grade carborundum paste, then ground to its
seat, using a suction grinder. A light coil spring placed
under the valve head will assist considerably in the
process of grinding. The valve face should be lapped to
its seat with a semi-rotary motion and occasionally
allowed to rise by the pressure of the light coil spring.
This assists in spreading the paste evenly over the valve
face and seat. It is only necessary to carry out the grind-
ing operation until a dull, even, mat surface is produced’
on the valve seat and face. If the valve seat is found
to be wide it should be reduced with a 30° cutter to a
width of 2 mm. (-080 in.).
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Home model with air intake silencer
Export models are fitted with oil bath air cleaners /
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THE ENGINE A

On completion the valve seats and ports should be
washed with paraffin, dried, and thoroughly cleaned
by compressed air. The valves should be washed :in
paraffin and all traces of grinding paste removed.

Section A.29

REMOVAL AND REPLACEMENT OF
VALVE GUIDES

Remove the carburetter as in Section A.16.

Remove the exhaust manifold as in Section A.17,

Remove the cylinder head as in Section A.18,

Remove the appropriate valve and spring as in Section
A.26.

Release the } in. tappet adjustment locknut and
remove the tappet screw from the tappet. (Service tool
18G 307.)

Rotate the crankshaft until the tappet is resting on the
back of the cam, i.e. at its lowest position (see Section
A.2l).

Using a suitable drift, the valve guide may now be
removed by driving it downwards until it is clear of the
block. It can then be withdrawn over the tappet.

When refitting a valve guide care must be exercised
to ensure that it is inserted into the top of its housing
with the chamfered end downwards. The guide is then
driven into position with a suitable drift, taking care to
see that it is driven in to the correct distance.

The distance from the top face of the block to the
valve guide should be:

Inlet 20 mm. (-79 in.). Exhaust (Part No. X 15866
up to Engine 77000) 25-5S mm. (1-0 in.). From Engine
77001, Exhaust (Part No. X 31635) 21 mm. (-83 in.).

Section A.30

OIL PRESSURE

Under normal running conditions the oil should not
drop below 40 1b./sq. in. (2-8 kg./cm.?) on the gauge at
normal road speeds, whilst approximately 20 1b./sq. in.
(1-4 kg./cm.?) should be shown when the engine is ticking
over.

Should there be a noticeable drop in pressure, the
following points should be checked over:

(1) That there is a good supply of the correct grade

of oil in the engine sump.

(2) That there is a complete absence of air leakage
on the suction side of the pump and that the gears
are in order with the correct gear clearances (see
Section A.4).

That the gauze oil pump filter is clean and not

choked with sludge.

Morris Minor. Issue 3. 54936

(4) That the bearings on the delivery side to which
oil is fed under pressure have the correct working
clearances. Should the bearings be worn and the
clearances excessive, the oil will escape more
readily from the sides of the bearings, particularly
when the oil warms up and becomes more fluid.
This will cause a drop in pressure on the gauge
as compared with that shown when the bearings
are in good order.

NOTE.—The automatic release valve in the pump deals
with any excessive oil pressure when starting from cold.
When hot the pressure drops as the oil becomes more
fluid.

Cold running and the unnecessary use of the mixture
control are often the cause of serious oil dilution by petrol
and a consequent drop in pressure,

New engines with new oil will give considerably
higher pressure readings than those given in the first
paragraph of this section.

Particular attention is called to the recommended
change of oil at the specified intervals.

Section A.31

LOCATING TROUBLES

Engine will not start
A. If the starter will not turn the engine check the
following:
(1) Battery discharged and/or defective.
(2) Disconnected or broken leads.
(3) Faulty starter switch.
(4) Faulty starter motor.
(5) Starter cables shorting to earth.
(6) Battery terminals badly corroded or battery
leads loose.
(7) Undue stiffness in engine.

B. If starter turns engine very slowly check:
(1) Partly discharged battery.
(2) Loose terminals or connections.
(3) Dirty or corroded connectlons.
(4) Faulty insulation on starter cables.
(5) Tightness in engine.

C. If starter turns the engine smartly but it will not
fire check:
(1) Plugs not sparking.
(2) Spark at the coil. If the coil gives good spark
check:
(a) Gaps in plugs too wide or too close.
(b) Plugs oiled up.
(¢) Plug insulators damaged or excessively
dirty.
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If poor spark at coil check:

(@) Low-tension or high-tension leads from
coil to distributor loose or corroded.

(b) Distributor points dirty, worn, or out of
adjustment.

(¢) Carbon brush not making contact.

(d) Rotor cracked.

(e) Faulty condenser (substitute a condenser
known to be in order).

(f) Faulty coil (substitute a coil known to be

in order).

Check carburetter for petrol supply. If no

petrol in float-chamber check:

(a) Functioning of the petrol pump.

(b) Air leak in pipe line, indicated by rapid
action of the pump.

(c¢) Float-chamber needle sticking.

If petrol is reaching float-chamber check:
(a) Choked jet.

(b) Water in the petrol.

(¢) Dirt in carburetter.

(d) Air leak in induction system.

(e) Adjustment of carburetter control.

If engine starts but runs erratically
A. Check the following ignition points:

(M

@
€)
@

()
(6)
()
®
©)
(10)

Loose high-tension leads to sparking plugs or
corroded connection.

Incorrect setting of plug points.

Damaged plug or moisture on plugs.

Loose connection on battery or in ignition
circuit.

Faulty high-tension leads.

Battery charge low.

Battery connections faulty.

Defective contact breaker.

Defective distributor.

Faulty condenser.

B. Check the following carburetter points:

(1)
@)

€)
4
®)

(6)
™
®)

428

Water in float-chamber.

Choked filters in carburetter or petrol pump,
indicated by slow pumping of petrol pump.
Action of petrol pump. Suspect if sluggish.

Jet partially choked.

Carburetter set too rich, indicated by sooty
exhaust.

Petrol tank filler cap vent choked.

Obstruction in fuel feed pipe lines.

Air leak into induction system.

C. Check the following mechanical points:

(1
()
3)
@
&)
(6)
Q)
®)
©®)

Sticking valves.

Incorrect valve tappet clearance.

Burnt or broken valves.

Incorrect valve timing,

Incorrect ignition timing,.

Broken or weak valve spring.

Valve guides worn, causing air leaks.

Faulty cylinder head gasket.

Back-pressure due to damaged exhaust system.

If engine starts and stops
A. Check the following ignition points:

(M
@
€)

Loose low-tension leads.
Loose distributor clamp screw.
Faulty ignition switch contact.

B. Check the following carburetter points:

(1)
@
©)
@
O]
(6)
Q)

Incorrect setting of carburetter controls.
Blocked petrol pipe.

Water in float-chamber.

Sticking needle valve.

Petrol pump failing to function regularly.
Air leak into petrol line.

Fuel level low in tank.

If engine will not idle or run slowly
A. Check the following carburetter points:

M
@
3)
)

Throttle stop screw incorrectly set.
Throttle controls incorrectly set.
Weak mixture or over-rich mixture.
Faulty functioning of petrol pump.

B. Check the following mechanical points:

M)
03]
€)
“)

®)
(©)

Sticking valves.

Incorrect valve tappet clearance.

Air leak in induction system.

Burnt or broken valves, indicated by loss of
compression.

Broken valve spring.

Damaged cylinder head or gasket.

C. Check the following ignition points:

(1)
@
©)
@

®
(6)
(M
®
©)
(10)

Loose high-tension leads.

Incorrect setting of plug points.
Damaged plugs or moisture on plugs.
Loose connections on battery or in ignition
circuit.

Faulty high-tension leads.

Battery charge low.

Battery connections faulty.

Defective contact breaker or burnt points,
Defective distributor.

Defective condenser.
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Engine fails to give full power

A. Check the following carburetter points:
(1) Faulty or insufficient petrol supply.
(2) Air leaks in induction pipe or petrol pipe.
(3) Partly choked jet.

B. Check the following mechanical points:
(1) Incorrect valve tappet clearance.
(2) Burnt valves or badly seating valves.
(3) Cylinder head stud nuts not tight.
(4) Damaged cylinder head gasket.
(5) Valve timing incorrect.
(6) Broken or weak valve spring.
(7) Excessive carbon deposit.
(8) Excessively worn pistons and cylinders.

C. Check the following ignition points:
(1) Ignition retarded too far.
(2) High-tension leads shorting or loose.
(3) Dirty sparking plugs.
(4) Sparking plug points incorrectly set.
(5) Contact breaker points incorrectly set.
(6) Contact breaker points pitted.
(7) Faulty coil.
(8) Faulty condenser.
(9) Low-tension connection or leads faulty.

(10) Battery run down or faulty.

Engine knocks
A. Check the following:
(1) Ignition timing too far advanced.
(2) Excessive carbon deposit.
(3) Fuel unsuitable or weak mixture.
(4) Loose or worn bearings or pistons.
(5) Defective or unsuitable plugs.
(6) Valve timing incorrect or tappet clearance
incorrect.

Engine backfires
A. Check the following ignition points:
(1) High-tension cables defective or connections
loose.
(2) High-tension leads incorrectly fitted.
(3) Low-tension wiring defective or connections
loose.
(4) Switch contact faulty.
(5) Distributor gap incorrect or points pitted or
dirty.
(6) Contact breaker arm sticking or defective.
(7) Distributor cover cracked or loose.
(8) Distributor not correctly timed.
(9) Rotor carbon brush pick-up defective or worn.

(10) Clearance between rotor arm and distributor
studs excessive.

(11) Coil defective or wet.

(12) Defective condenser.

(13) Plugs overheated, unsuitable, or points in-
correctly set.

B. Check the following carburation points:

(1) Jet choked or restricted.

(2) Jet incorrectly set, causing weak mixture.

(3) Water in petrol.

(4) Choked petrol filters.

(5) Inlet manifold joint leaking or manifold
cracked.

(6) Air cleaner passages blocked.

(7) Engine running temperature too cold.

(8) Throttle not closing completely (indicated by
engine backfiring when proceeding downhill
with throttle shut).

C. Check the following mechanical points:
(1) Valve timing incorrect.
(2) Valve tappet clearance incorrectly set.
(3) Valves sticking.
(4) Valve seats pitted or faulty.
(5) Valve spring weak or broken.
(6) Valve guides excessively worn, causing air
leaks.
(7) Timing chain excessively loose.
(8) Excessive carbon deposit.

Section A.32

FITTING VALVE SPRINGS

The deep water jacketing round the valve ports of
the Morris Minor engine masks the upper seating for
the valve spring and it is most important to take special
care to ensure that the valve spring enters the recessed
seating machined in the upper face of the valve chamber
properly and that it seats squarely.

If the spring is assembled carelessly it is possible for
it to ride on the edge of the machined recess, with con-
sequent distortion, producing a side-thrust on the
valve leading to rapid wear of the stem and speedy
deterioration of the valve guide and valve seating. This
is clearly shown in Fig. A.37.

In view of the difficulty of observing the upper seating
for the valve spring when the engine is in position in
the car a special valve spring collar (Part No. 168339)
has been designed, the use of which will ensure that the
spring will be guided onto its seating properly and with-
out difficulty. This is shown in position in Fig. A.38.
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The introduction of these special valve spring collars
is strongly advised whenever the springs are replaced
after valve grinding, or any other operation, as a safe-

guard and in order to avoid the possibility of excessive
wear of the valve and guide.
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Fig. A.37

A badly fitted valve spring seating on the edge
of the seating counterbore. This produces a
side-thrust which causes rapid valve wear

Fig. A.38

In order to ensure that the valve spring is

seating properly the special valve spring

collar shown in this illustration should be
used when refitting the valve
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SECTION AA

ENGINE (APHM)

OF THE MORRIS MINOR (Series II)

Draining the engine sump.

Removal and replacement of sump and oil pump pick-up.
Qil pressure relief valve.

Qil pressure.

Removal and replacement of main and big-end bearings.
Removal and replacement of water pump.

Removal and replacement of carburetter.

Removal and replacement of inlet and exhaust manifolds.
Removal and replacement of rocker assembly.

Removal and replacement of cylinder head assembly.
Removal and replacement of piston and connecting rod.
Dismantling and reassembling piston and connecting rod.
Fitting gudgeon pins.

Removal and replacement of piston rings.

Piston sizes and cylinder bores.

Removal and replacement of valves.

Decarbonizing,.

Grinding and testing valves and valve seatings.

Removal and replacement of valve guides.

Removal and replacement of tappets.

Rocker adjustment.

Checking valve timing.

Removal and replacement of timing cover.

Removal and replacement of timing chain.

Removal and replacement of engine.

Removal and replacement of power unit.

Removal and replacement of camshaft.

To refit the distributor drive gear.

Removal and replacement of flywheel (engine out of car).
Removal and replacement of oil pump.

Dismantling and reassembling oil pump.

Removal and replacement of crankshaft (engine out of car)
Leakage of oil into clutch housing.

Qil leaks from sump and to clutch compartment.

Qil leakage from cylinder head seal.

Engine steady cable.

Engine tie-rod.

Oil consumption.

Valve rocker modification.

Modified timing marks.

Accelerator cable adjustment.

Rotary-vane-type oil pump.

Modified exhaust valves and guides.

Fitting flywheel starter rings.

Fitting valve seat inserts.

Fitting cylinder liners.
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THE ENGINE
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GENERAL DESCRIPTION

The Morris Minor (Series II) overhead-valve engine
is built in unit construction with a 6} in. single-plate
dry clutch.

The valves are set in line in the detachable cylinder
head, and are operated by rockers and push-rods from
the camshaft in the left-hand side of the crankcase. Oil
seals are fitted to the valves and there is the normal
provision on the rockers for clearance adjustment. The
camshaft is roller-chain-driven from the crankshaft, with
twin synthetic rubber chain silencers. At the timing gear
end it has a steel-backed white-metal bearing, and the
two other bearings are direct in the crankcase. The oil
pump and distributor are driven from the camshaft, the
latter by a transverse shaft with helical gear drive from
the camshaft.

The split-skirt pistons are of aluminium alloy with
anodized finish, and carry three compression rings and
a slotted oil control ring. The gudgeon pins are clamped
in the connecting rods, which have steel-backed white-
metal renewable big-end bearings. Three steel-backed
white-metal renewable bearings support the forged-steel
counterbalanced crankshaft. The thrust is taken by the
centre main bearing.

A centrifugal water pump and fan is driven from the
crankshaft by the dynamo belt.

A hot-spot is provided between the aluminium
induction pipe and the cast-iron exhaust manifold on
the left-hand side of the engine. The semi-downdraught
carburetter is supplied with fuel from an S.U. electric
pump and carries an air silencer on Home models. An
oil bath air cleaner is fitted to Export models.

The power unit has a flexible rubber mounting.

LUBRICATION SYSTEM

The oil supply is carried in the sump below the cylinder
block, and the filler cap is fitted to the valve rocker
cover. The oil indicator rod is on the right-hand side of
the engine and is marked to indicate the maximum level.

The eccentric-vane non-draining-type oil pump is
mounted on the rear end of the crankcase and is driven
by the camshaft. Oil drawn through a gauze strainer
in the sump is delivered to a gallery on the right-hand
side of the crankcase. The oil then passes by way of
drilled passages to the main, big-end, and camshaft
bearings. The connecting rods have jet holes to deliver
oil quickly to the cylinder walls when starting up. The
camshaft front bearing feeds oil at a reduced pressure
to the overhead-valve rocker gear and also to the timing
chain. The tappets are lubricated by oil returning from
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the rocker gear by way of the push-rod apertures and
by splash.

A throw-away-type by-pass filter carried on the right-
hand side of the crankcase is connected to the main oil
gallery by a drilled passage.

There is a vent pipe in the tappet cover, and a breather
in the valve rocker cover which is connected to the air
silencer.

An oil pipe connects the rear end of the main oil
gallery with the oil gauge on the instrument panel and
below the oil pipe union is a non-adjustable pressure
relief valve.

Section AA.l

DRAINING THE ENGINE SUMP

The sump must be drained and filled with new oil at
the specified intervals. The hexagon-headed drain plug
is at the rear end of the sump on the right-hand side.
The oil should preferably be drained when the engine is
hot, in which condition it will flow more readily.

LA
l e Rty

Fig. AA.1

The engine sump drain plug Is located at the rear end
of the sump on the right-hand side of the engine

Unless the sump is to be removed and cleaned, it
should be allowed to drain for at least 10 minutes before
the drain plug is replaced. The capacity of the sump is
given in ‘GENERAL DATA".

At the specified intervals, a new external oil filter
should be fitted. For details of removal see Section PP.1.
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Fig. A4.2

The attachment for the oil pump pick-up to the main

bearing caps and the union attaching the oil suction

pipe 1o the cylinder block casting are clearly shown
in this illustration

Section AA.2

REMOVAL AND REPLACEMENT OF SUMP
AND OIL PUMP PICK-UP

The sump is located by 14 { in. hexagon-headed bolts,
shakeproof washers, and lock plates inserted from the
under side of the sump flange. To remove the sump
withdraw the 14 bolts and the sump can then be lowered
from the engine.

To clean the sump wash out all oil with paraffin and
clean all deposit from the drain plug. Thoroughly dry
the sump.

With the sump removed it is possible to remove the
gauze oil strainer which is suspended in the sump and
from which oil is taken to the oil pump. To remove the
strainer extract the two bolts which secure it to the main
bearing caps and undo the union which connects the
oil delivery pipe to the cylinder block.

The strainer may be dismantled for cleaning by
removing the centre nut and bolt and the two delivery
pipe flange bolts. Note that there is a locating tongue

on the side of the cover which must be positioned -

correctly when reassembling. Remember also to replace
the distance tube.

Clean the strainer with petrol and a stiff brush. Never
use rag to clean it.

AAI4

When refitting the sump to the engine particular
attention should be given to the sealing gaskets for the
crankcase face and the two oil seal packings for the
crankshaft which fit into recesses in the sump.

If the gaskets are in good condition and have not
been damaged during the removal of the sump they
may be used again, but it is advisable to fit new enes.

Before fitting new gaskets remove all traces of the
old ones from the crankcase face, the sump face, and the
recesses in the sump.

Fit the two oil seal packings into their recesses.
ensuring that they are correctly bedded down. The ends
should be about # in. (2-4 mm.) proud of the sump face.
Next smear the faces of the crankcase joint with grease
and fit the two halves of the large gasket. Ensure that
the holes in the gasket register with those in the crank-
case.

Lift the sump into position on the crankcase and insert
and tighten evenly the 14 bolts.

Section AA.3

OIL PRESSURE RELIEF VALVE

The non-adjustable oil pressure relief valve is situated
at the rear of the right-hand side of the cylinder block
and is held in position by a { in. domed hexagon nut
sealed by two fibre washers. The relief valve spring
maintains a valve cup against a seating machined in
the block.

The valves should be examined to ensure that the
cup is seating correctly and that the relief spring has

A9OB8IAW

Fig. AA.3

The component parts of the oil relief valve withdrawn
from their housing at the rear end of the cylinder
block
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not lost its tension. The latter can be checked by measur-
ing the length of the spring. To give the correct relief
pressure of 60 1b./sq. in. (4-2 kg./cm.?) this should be not
less than 2% in. (7-3 cm.). Fit a new cup and spring if
necessary.

Section AA.4

OIL PRESSURE

Under normal running conditions the oil pressure
should not drop below 40 Ib./sq. in. (2-8 kg./cm.?) on the
gauge at normal road speeds, whilst approximately
20 1b./sq. in. (1-4 kg./cm.?) should be shown when the
engine is idling.

On engines fitted to later models with a central
instrument dial the functioning of the oil pump is indi-
cated by a warning light on the dial which glows when
the oil pressure falls below 8 1b./sq. in. (-56 kg./cm.?).
The oil gauge pipe is replaced by an electrical pressure
head with additional leads in the harness to connect it
to the warning light.

Should there be a noticeable drop in pressure, the
following points should be checked over:

(1) That there is a good supply of the correct grade

of oil in the engine sump.

(2) That there is no air leakage at the oil pump pick-up
union on the suction side of the pump and that
the oil pump is not worn and is functioning
correctly (see Section AA.30).

(3) That the strainer in the sump is clean and not
choked with sludge.

(4) That the bearings, to which oil is fed under
pressure, have the correct working clearances.
Should the bearings be worn and the clearances
excessive, the oil will escape more readily from
the sides of the bearings, particularly when the
oil is warm and becomes more fluid. This will
cause a drop in pressure on the gauge as compared
with that shown when the bearings are in good
order,

NOTE.—The automatic relief valve in the lubrication
system deals with any excessive oil pressure when starting
from cold. When hot the pressure drops as the oil becomes
more fluid.

Continuous cold-running and the unnecessary use of the
mixture control are often the cause of serious oil dilution
by petrol and a consequent drop in pressure.

New engines with new oil will give considerably higher
pressure readings than those given in the first paragraph
of this section.

Particular attention is called to the recommended
change of oil at the specified intervals.
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Section AA.5

REMOVAL AND REPLACEMENT OF MAIN
AND BIG-END BEARINGS

Unless the bearing journals are badly worn the big-
end bearings may be renewed without removing the
crankshaft. To renew the main bearings it is necessary
to withdraw the crankshaft as detailed in Section AA.32.
Liners are used both for the main and the big-end bear-
ings, which are of the shimless type and are therefore
non-adjustable.

LOCATING

" GROOVES

LOCATING
TAGS

Fig. A4.4

The big-end components partly separated, showing the
tags and recesses which locate the liners in the bearing

Big-end bearings

Drain the engine oil and remove the sump and oil
pump pick-up as in Sections AA.1 and AA.2.

As the bearings are of the shimless type it is essential
that no attempt should be made to adjust bearings which
are worn. Always fit new bearings in place of worn parts.
If the crankshaft journals are found to be in a worn
condition it is advisable to fit a service reground crank-
shaft, complete with main and big-end bearings.

Both the big-end and main bearing liners are located
in position in the bearing housings by a small tag on
one side of each half-bearing, and it should be noted
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THE ENGINE

that the bearings are fitted so that the tags come on the
same joint edge of the bearing housing as shown in
Fig. AA.4, although on opposite corners.

To detach the big-end bearings bend down the locking
strips so that the bolts may be removed. Remove the
connecting rod caps and extract the bearings. Care should
be exercised to see that the bearing journals, etc., are
thoroughly cleaned before installing new bearings. No
scraping is required as the bearings are machined to give
the correct diametral clearance.

Main bearings

Remove the engine from the car and remove the
flywheel and clutch (Section AA.29), the timing chain
(Section AA.24), the sump and strainer (Section AA.2),
and the rear engine mounting plate (Section AA.30).

Unlock and remove the bolts securing the main bearing
caps to the cylinder block and the two bolts securing
the front cap to the front engine bearer plate.

Note that a thrust washer is fitted on each side of the
centre main bearing to take the crankshaft end-thrust.
These thrust washers each consist of two semicircular
halves, one half having a lug which is located in a recess
in the detachable half of the bearing and the other being
plain.

When fitting new bearings no scraping is required as
the bearings are machined to give the correct diametral
clearance

In the case of a ‘run’ bearing it is always essential
thoroughly to clean out all the oilways in the crankshaft
and blocks, wash out the engine base with paraffin
(kerosene), and clean the oil pump and sump strainer to
ensure that no particles of white metal are left anywhere
in the lubricating system. The rear main bearing cap
horizontal joint surfaces should be thoroughly cleaned
and lightly covered with Hylomar jointing compound
before the cap is fitted to the cylinder block. This will
ensure a perfect oil seal when the cap is bolted down to
the block. Replace each main bearing and cap, replacing
the centre main bearing thrust washers in their correct
positions with the oil grooves away from the bearing.
Refit the locking strip or locking plates to each bearing
cap and bend them to lock the bolts after tightening.
Note the two bolts securing the front main bearing cap
to the front bearer plate locked by a common plate.

Section AA.6

REMOVAL AND REPLACEMENT OF
WATER PUMP

The water pump is of the impeller type and it is
mounted on a common spindle with the fan in a casting
fastened to the front face of the cylinder block.

AA.8

The water seal is effected by a spring-loaded carbon
gland washer bearing on a seating in the impeller housing.
It is necessary to remove the pump and fan assembly
and dismantle it to obtain access to the sealing gland.

The water pump and fan assembly is attached to the
front of the cylinder block by four studs and nuts and
is withdrawn and serviced as detailed in Section DD.6.

If the gasket is damaged as the pump body is with-
drawn from the cylinder block ensure that all traces of
it are removed before a new gasket is fitted and the
pump replaced.

Section AA.7

REMOVAL AND REPLACEMENT OF
CARBURETTER

Before removing the carburetter it is necessary to
remove the air cleaner.

Remove the two nuts and washer from the studs
which secure both the manifold and the air cleaner
bracket. Remove the two cap nuts which secure the
bracket to the top of the rocker cover. Disconnect the
breather hose by removing the clip which attaches it to
the breather pipe on the rocker cover. Disconnect the
throttle return spring. Take out the two bolts securing
the air cleaner pipe to the carburetter flange and lift off
the air cleaner and bracket as an assembly.

To remove the carburetter disconnect the suction
advance pipe union from the carburetter. Disconnect
the petrol flexible hose at the pump end. Slacken the
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Fig. AA.S

A view of the top of the engine with the cover removed

showing the nine cylinder head retaining nuts and their

correct order of slackening and tightening. The four

stud nuts indicated by arrows also serve to retain the

rockers in position but are screwed onto studs which

are located in the cylinder head only and not in the
cylinder block
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THE ENGINE

choke cable attachment nut on the jet lever and loosen
the outer casing attachment screw on the set link.
Remove the choke cable. Take out the nuts and washers
securing the carburetter and distance piece to the inlet
manifold and lift off the carburetter.

Replacement of the carburetter, followed by replace-
ment of the air cleaner, is a reversal of the above pro-
cedure. It should be noted that the distance piece which
fits between the carburetter flange and the flange on the
induction manifold has a gasket fitted on either side of
it. If either of these gaskets is damaged the faces of the
distance piece and the carburetter flange must be cleaned
so that no trace of the old gasket remains, and a new
gasket must be fitted.

Section AA.8

REMOVAL AND REPLACEMENT OF INLET
AND EXHAUST MANIFOLDS

Before removing the manifolds it is necessary to
remove the air cleaner and carburetter as in Section
AA.7.

Having done this, remove the exhaust pipe clamp,
which is secured by two nuts, bolts, and washers.

Six studs and nuts secure the manifolds to the cylinder
head. The four centre nuts, two of which have to be
removed to enable the air cleaner to be taken off, have
large washers which enable them to secure both the inlet
and exhaust manifolds. The two remaining nuts, one at

& $
-
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X
N
N
NN
X
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A

The special locking plate under the stud nut for the

front rocker shaft bracket is clearly indicated by the

arrow. On later models this is replaced by four locking
plates, one on each rocker shaft bracket

Fig. AA.T

Withdrawing the rocker shaft assembly from the
cylinder head

each end of the cylinder head, have small washers and
secure the exhaust manifold only.

Remove the four manifold attachment nuts and
washers which remain in place after the air cleaner has
been removed and remove the manifolds.

The inlet and exhaust manifolds will be removed
together, since they are attached to each other by four
bolts inserted from the top of the inlet manifold. When
these bolts have been removed the inlet and exhaust
manifolds may be separated, exposing the joint washer.

Refitting the manifolds is a reversal of the above
procedure, but before doing so any excessive carborr
should be cleaned from the faces and a new gasket fitted.

Section AA.9

REMOVAL AND REPLACEMENT OF ROCKER
ASSEMBLY

Drain the cooling system, using a clean container for
the coolant if it contains anti-freeze which is to be used
again.

Remove the air cleaner as in Section AA.7. Lift off
the rocker cover, taking care not to damage the cork
gasket. Notice that under the right-hand front rocker
stud nut is a special locking plate on engines prior to
No. 88347. Later models have four plates, one for each
rocker shaft bracket. Unscrew the eight rocker shaft
bracket fixing nuts and five external cylinder head
securing nuts gradually, a turn at a time in the order
shown in Fig. AA.5, until all load has been released.

NOTE.—It is necessary to drain the radiator and
slacken the five external cylinder head securing nuts
because four of the rocker shaft bracket fixing nuts also

AA9
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THE ENGINE

secure the cylinder head, and if the five external cylinder
head fixing nuts are not slackened distortion may result
and water find its way from the cooling system into the
cylinders and sump.

Completely unscrew the eight rocker shaft bracket
nuts and remove the rocker assembly complete with
brackets and rockers. Withdraw the eight push-rods,
storing them carefully so that they may be replaced in
the same positions. To dismantle the rocker shaft
assembly first remove the grub screw which locates the
rocker shaft in the front rockeér mounting bracket, and
remove the split pins, flat washers, and spring washers
from each end of the shaft. Slide the rockers, brackets,
and springs from the shaft.

Unscrew the plugs from each end of the shaft on early
models and clean out the oilways. On later models the
plug at one end only is screwed for removal.

Reassembly and replacement is a reversal of the
above procedure, replacing the rockers and springs in
their original positions on the shaft. Remember to replace
the rocker shaft locating screw lock plate or the four
plates on later models, and when replacing the rocker
cover replace it with the vent pipe to the front. Check
that the two cap nut rubber bushes and the rocker cover
cork gasket are undamaged. If they are found to be
faulty fit new ones, or oil leaks may result.

Section AA.10

REMOVAL AND REPLACEMENT OF
CYLINDER HEAD ASSEMBLY

Raise the bonnet of the car and remove the split pin
from the clevis pin securing the prop to the bonnet.
Secure the lid in the open position, using a suitable piece
of cord attached to some convenient point.

Drain the water from the cooling system by means
of the two drain taps. One is situated at the base of the
radiator and the other at the rear left-hand side of the
engine. If anti-freeze mixture is in use it should be
drained into a suitable clean container and carefully
preserved for future use.

Disconnect the negative cable from the battery by
extracting the terminal screw and removing the cable
lug from the battery terminal.

Slacken both the hose retaining clips on the hose
which connects the radiator to the thermostat housing.
Push the hose onto the radiator pipe so that it is clear
of the thermostat housing. Extract the three thermostat
housing securing nuts and remove the housing and
thermostat.

Remove the air cleaner and carburetter as described
in Section AA.7.

Remove the rocker cover.

AA.12

Detach the high-tension cables and remove the spark-
ing plugs, taking care not to damage the porcelain
insulators.

Remove the suction advance pipe clip from its fixture
at the rear right-hand top of the cylinder head. If the car
is fitted with a heater remove the heater hose from the
heater control valve, which is also situated at the rear
right-hand top of the cylinder head, by slackening the
retaining clip.

Remove the inlet and exhaust manifolds as described
in Section AA.8.

Remove the rocker assembly as described in Section
AA.9, not forgetting to slacken the five external cylinder
head holding nuts at the same time. Withdraw the push-
rods, keeping them in order of removal.

The cylinder head may now be removed.

NOTE.—To facilitate breaking the cylinder head joint
tap each side of the head with a hammer, using a piece
of wood interposed to take the blow. When lifting the
head a direct pull should be given so that the head is pulled
evenly up the studs.

Refitting the cylinder head

Make sure that the surfaces of both the cylinder block
and the cylinder head are clean; it is not necessary to
use jointing compound or grease for the gasket. It will
be noticed that the cylinder head gasket is marked
‘FRONT’ and ‘TOP’ so that it will be replaced correctly.
Having slipped the gasket over the studs, next lower the
cylinder head into position and fit the five cylinder head
securing nuts finger tight.

Insert the push-rods, replacing them in the positions
from which they were taken. Replace the rocker assembly
and securing nuts and fit the nuts finger tight. Tighten all

=

AL Mn Giseaan
Fig. AA8

Replacing the cylinder head, taking care to keep it
parallel to the upper face of the cylinder block



THE ENGINE

13 nuts gradually, a turn at a time, in the order given
in Fig. AA.S.

Whenever the head has been disturbed or the valves
have been ground in or otherwise disturbed it is necessary
to check the valve clearances (as in Section AA.21).
These, of course, will be finally adjusted after the engine
has been completely reassembled and’ run for a short
period.

Replace the inlet and exhaust manifolds.

If a heater is fitted attach the heater hose to the heater
control valve and refit the suction advance pipe to its
fixture at the rear right-hand side of the cylinder head.

Replace the rocker cover, being careful to fit its cork
gasket correctly into position and securing it by its nuts,
washers, and rubber cups. Do not fit the air cleaner
bracket.

Replace the carburetter (as in Section AA.7), but do
not fit the air cleaner at this stage or it will have to be
removed again later to check the valve clearances. Place
the thermostat and its housing in position and secure it
by means of the three nuts.

. Reconnect the radiator hose to the thermostat housing.
Connect the negative cable to the battery terminal,
close the drain taps, and refill the cooling system.

Check, adjust, and replace the sparking plugs, and
clip on the high-tension leads.

Switch on the ignition and check the fuel system for
leaks.

Start the engine and run it until the normal working
temperature is reached. Remove the rocker cover and
check the valve clearances (see Section AA.21). Replace
the rocker cover and air cleaner.

Refit the prop to the bonnet lid.

Section AA.11

REMOVAL AND REPLACEMENT OF PISTON
AND CONNECTING ROD

The pistons and connecting rods must be withdrawn
from the top of the cylinder block.
The first step in their removal is to remove the cylinder

head as in Section AA.10. Drain and remove the sump
and oil strainer as in Sections AA.l1 and AA.2.

Unlock and remove the big-end bolts and remove
the bearing cap. Release the connecting rod from the
crankshaft.

Withdraw the piston and connecting rod from the
top of the cylinder block and refit the bearing cap. The
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Fig. A4.9

The use of special gudgeon pin plugs to hold the con-
necting rod and piston assembly while the gudgeon
pin clamp bolt is tightened or loosened is essential

big-end bearing caps are offset, and the connecting rods
in Nos, 1 and 3 cylinders are interchangeable when new,
as are those for Nos. 2 and 4 cylinders. When used parts
are replaced after dismantling it is essential that they
should be fitted in their original positions. In order to
ensure this, mark each cap and connecting rod on their
sides which are fitted together with the number of the
cylinder from which they were taken,

Replacement of the piston and connecting rod is a
direct reversal of the above, but the piston ring gaps
should be set at 180° to each other.

It is essential that each connecting rod and piston
assembly should be replaced in its own bore and fitted
the same way round, i.e. with the split skirt opposite
to the thrust side and the gudgeon pin clamp screw on
the same side as the split skirt, on the camshaft side of
the engine. The piston crowns are marked ‘FRONT’ to
facilitate this.

Do not forget to refit the big-end bearings in their
original positions.

The top and bottom halves of new bearings are, how-
ever, interchangeable, each being drilled for cylinder
wall lubrication.

Section AA.12

DISMANTLING AND REASSEMBLING PISTON
AND CONNECTING ROD
The gudgeon pin is rigidly held in the split little-end
of the connecting rod by a clamp bolt engaging the
central groove of the gudgeon pin.
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Before the piston and gudgeon pin can be dismantled
from the connecting rod it is necessary to remove the
clamp screw. To enable the assembly to be held in a
vice for this operation without damage special holding
plugs should be inserted in each end of the gudgeon pin
(see Fig. AA.9).

Unscrew the gudgeon pin clamp screw and remove
it completely.

Push out the gudgeon pin.
Reassembly is a reversal of the above.

IMPORTANT.—Attention must be given to the
following points when assembling the piston to the con-
necting rod:

(1) That the piston is fitted the same way round on
the connecting rod. The crown of the piston is
marked ‘FRONT’ to assist this and the connecting
rod is fitted with the gudgeon pin clamp screw on
the camshaft side.

(2) That the gudgeon pin is positioned in the connecting
rod so that its groove is in line with the clamp screw
hole.

(3) That the clamp screw spring washer has sufficient
tension.

(4) That the clamp screw will pass readily into its
hole and screw freely into the threaded portion
of the little-end, and also that it will hold firmly
onto the spring washer.

Section AA.13

FITTING GUDGEON PINS

A certain amount of selective assembly must be used
when fitting new gudgeon pins. They must be a thumb-
push fit for three-quarters of their travel, to be finally
tapped home with a raw-hide mallet. This operation
must be carried out with the piston and gudgeon pin
cold.

Section AA.14

REMOVAL AND REPLACEMENT OF
PISTON RINGS

If no special piston ring expander is available use a
piece of thin steel such as a smoothly ground hacksaw
blade or disused -020 in. (50 mm.) feeler gauge.

Raise one end of the ring out of its groove. Insert the
steel strip between the ring and the piston. Rotate the
strip round the piston, applying slight upward pressure
to the raised portion of the ring until it rests on the land
above the ring grooves. It can then be eased off the piston.

AA14

Do not remove or replace the rings over the piston
skirt, but always over the top of the piston,

Before fitting new rings clean the grooves in the piston
to remove any carbon deposit. Care must be taken not
to remove any metal, or side-play between the ring and
the groove will result, with consequent excessive oil
consumption and loss of gas-tightness.

Suitable bore Metric
Piston marking size equivalent
STANDARD 2-2807 to 57-930 to
2-2810 in. 57-937 mm.
OVERSIZE
+--010 in. (-254 mm.) 2-2907 to 58:184 to
2-2910 in. 58:191 mm.
+-+020 in. (-508 mm.) 2-:3007 to 58-438 to
2:3010 in. 58-445 mm.
++030 in. (-762 mm.) 2-3107 to 58:692 to
2-:3110 in. 58-699 mm.
+-040 in. (1-016 mm.) 2:3207 to 58-946 to
2-3210 in. 58-953 mm.

Test new rings in the cylinder bore to ensure that the
ends do not butt together. The best way to do this is
to insert the piston approximately 1 in. (2-54 cm.) into
the cylinder bore and push the ring down onto the top
of the piston and hold it there in order to keep the ring
square with the bore. The correct ring gap is ‘006 to
-011 in. (15 to -28 mm.).

On later models a tapered compression ring is fitted
in the second groove from the top of the piston, and,
commencing at Engine No. 121585, a tapered ring is
also fitted in the third groove to improve the oil contro}
(see Section AA.38). It is important that the narrow
side is fitted to the top, and to identify this the top face
is marked with the letter ‘T’

Section AA.15

PISTON SIZES AND CYLINDER BORES

In production, pistons are fitted by selective assembly,
and to facilitate this the pistons are stamped with
identification figures on their crowns.

A piston stamped with a figure 2 enclosed in a diamond
is for a bore bearing a similar stamp.

In addition to the standard pistons there is a range
of four oversize pistons available for service purposes.
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Oversize pistons are marked with the actual oversize
dimensions enclosed in an ellipse. A piston stamped
020 is only suitable for a bore -020 in. (-508 mm.)
larger than the standard bore and, similarly, pistons
with other markings are only suitable for the oversize
bore indicated.

The piston markings indicate the actual bore size to
which they must be fitted, the requisite running clear-
ance being allowed for in the machining.

After reboring an engine, or whenever fitting pistons
differing in size from those removed during dismantling,
ensure that the size of the piston fitted is stamped clearly
on the top of the cylinder block alongside the appro-
priate cylinder bore (see Fig. AA.10).

Pistons are supplied in the sizes indicated in the table
on page AA.14.

Section AA.16

REMOVAL AND REPLACEMENT OF
VALVES

Remove the cylinder head as in Section AA.10.

Before removing the valves from the cylinder head
stamp the head of each valve with a number to indicate
the position to which it must be returned. Commence
with No. 1 at the front of the engine.

$370AW

Fig. AA4.10

The pistons are marked on their crowns with a figure
enclosed in a diamond to indicate their grading size,
which should correspond with the similar grading size
on the cylinder block adjacent to the bore. The piston
crowns are also stamped ‘FRONT’ to indicate which
way they should be fitted, and ‘oversize’ pistons have
their oversize dimension indicated by figures in a
small ellipse
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The arrow indicates the location of the synthetic rubber

oil seal and retainer on the valve stem prior to fitting

the spring cap. Also shown in this illustration is the

use of the spring compressor while replacing the split
conical valve cotters

Compress the valve springs with a special valve spring
compressor and remove the valve circlip and the two
valve cotters. Release the valve spring and remove the
compressor, the valve spring cap, the valve oil seal
retainer and seal, and the valve spring.

Withdraw the valve from the guide.

Keep the valves in their relative positions when
removed from the engine to ensure replacement in their
original valve guides. The exhaust valve heads are con-
cave and they are smaller than the inlet valves.

To replace the valves place each valve in its guide
and replace the spring and oil seal retainer. Fit a new
synthetic rubber oil seal, chamfered side downwards.
Do not refit the old one or oil-tightness may be lost. The
oil seals are fitted more easily if they have been soaked
in engine oil for a short period before use. Replace the
valve spring cap and compress the spring. Refit the two
valve cotters and secure them with the valve circlip.
Remove the compressor.

Section AA.17

DECARBONIZING

Remove the cylinder head as described in Section
AA.10.

Withdraw the valves as described in Section AA.16.

Remove the cylinder head gasket and plug the water-
ways with a clean rag.

If special equipment is not available for decarbonizing
it will be necessary to scrape the carbon deposit from

AA.1S
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the piston crowns, cylinder block, and cylinder head,
using a blunt scraper.

A ring of carbon should be left round the periphery
of the piston crown and the rim of carbon round the
top of the cylinder bore should not be touched. To
facilitate this an old piston ring can be sprung into the
bore so that it rests on top of the piston.

The cylinder head is next given attention. The sparking
plugs must be removed, cleaned, and adjusted. Clean off
the carbon deposit from the valve stems, valve ports,
and combustion spaces of the cylinder head. Remove
all traces of carbon dust with compressed air or by the
vigorous use of a tyre pump and then thoroughly clean
with paraffin and dry off.

Fit a new cylinder head gasket when replacing the
head if the old one has been damaged, noting that the
gasket is marked to indicate the top face and the front
end.

Section AA.18

GRINDING AND TESTING VALVES AND
VALVE SEATINGS

Remove the valves as in Section AA.16.

Each valve must be cleaned thoroughly and carefully
examined for pitting. Valves in a pitted condition should
be refaced with a suitable grinder or new valves should
be fitted. Remember to stamp any new valve with the
number of the port to which it is fitted.

If valve seats show signs of pitting or unevenness they
should be trued by the use of a suitable grinder or special
cutter. When using a cutter care must be exercised to
remove only as little metal as is necessary to ensure a
true surface.

When grinding a valve onto its seating the valve face
should be smeared lightly with fine- or medium-grade
carborundum paste and then lapped in with a suction
grinder (Service tool 18G 29). Avoid the use of excessive
quantities of grinding paste and see that it remains in
the region of the valve seating only.

A light coil spring placed under the valve head will
assist considerably in the process of grinding. The valve
should be ground to its seat with a semi-rotary motion
and occasionally allowed to rise by the pressure of the
light coil spring. This assists in spreading the paste
evenly over the valve face and seat. It is necessary to
carry out the grinding operation until a dull, even, mat
surface free from blemish is produced on the valve seat
and valve face.

On completion, the valve seat and ports should be
cleaned thoroughly with paraffin-soaked rag, dried, and
then thoroughly cleaned by compressed air. The valves
should be washed in paraffin and all traces of grinding
paste removed.
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Fit a new oil seal when refitting the valves (see Section
AA.16) and ensure that the chamfered side of the seal
is downwards.

Section AA.19

REMOVAL AND REPLACEMENT OF
VALVE GUIDES

Remove the cylinder head as shown in Section AA.I10.
Remove the appropriate valve and spring as in Section
AA.16. Rest the cylinder head with its machined face
downwards on a clean surface and drive the valve guide
downwards into the combustion space with a suitable-
sized drift. This should take the form of a hardened-steel

Fig. AA.12

When refitting valve guides it is most important that
they should be inserted into the head for the correct
distance

punch ¥k in. (11 mm.) in diameter and not less than 4 in.
(10 cm.) in length, with a locating spigot # in. (7-14
mm.) diameter machined on one end for a length of
1 in. (25 cm.) to engage the bore of the guide.

When fitting new valve guides these should be driven
in from the top of the cylinder head. The inlet valve
guides must be inserted with the end with the largest
chamfer at the top, and the exhaust valve guides should
have their counterbored ends at the bottom. The valve
guides should be driven into the combustion spaces until
they are 4§ in. (15-1 mm.) above the machined surface
of the valve spring seating (see Fig. AA.12).

Section AA.20

REMOVAL AND REPLACEMENT OF
TAPPETS
Remove the carburetter (see Section AA.7) and the
rocker cover.
Remove the manifolds (see Section AA.8).
Disconnect the high-tension leads from the sparking

plugs.
AA17
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The correct valve rocker clearance is here shown. It
must on no account be departed from

Remove the rocker assembly as in Section AA.9 and
withdraw the push-rods, keeping them in their respective
positions to ensure their replacement onto the same
tappets. Remove the tappet covers and lift out the tappets,
also keeping them in the same locations.

New tappets should be fitted by selective assembly
so that they just fall into their guides under their own
weight when lubricated.

Assembly is a reversal of the above procedure, but
care should be taken to see that the tappet cover joints
are oil-tight and that the rockers are adjusted to give the
correct valve clearance.

Section AA.21

ROCKER ADJUSTMENT

If the engine is to give its best performance and the
valves are to retain their maximum useful life it is
essential to maintain the correct valve clearance. Accord-
ingly it is recommended that the clearance be checked
at the specified intervals and any necessary adjustments
made.

The clearance for both the inlet and exhaust valves
is ‘012 in. (-305 mm.) when the engine is cold. The
engine has been designed to operate with this clearance
and no departure from it is permissible.

Provision for adjusting the valve clearance is made in
the rocker arm by an adjustable screw and locknut,

The rocker adjusting screw is released by slackening
the hexagon locknut with a spanner while holding the
screw against rotation with a screwdriver. The valve
clearance can then be set by carefully rotating the rocker

AA.18

screw while checking the clearance with a feeler gauge.
This screw is then re-locked by tightening the hexagon
locknut while again holding the screw against rotation.

It is important to note that while the clearance is
being set the tappet of the valve being operated upon
is on the back of its cam, i.e. opposite to the peak.

As this cannot be observed accurately the rocker
adjustment is more easily carried out in the following
order, and this also avoids turning the engine over more
than is necessary.

Adjust No. 1 rocker with No. 8 valve fully open

»” » 3 2 " ”» »» »” »
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Section AA.22

CHECKING VALVE TIMING

Set No. 1 cylinder inlet valve to 024 in. (-61 mm.)
clearance with the engine cold, and then turn the engine
until the valve is about to open.

The indicating groove in the flange of the crankshaft
pulley should then be opposite the pointer on the timing
cover on early engines or the largest pointer below the
crankshaft pulley on later engines, i.e. the No. 1 inlet
valve should be about to open at T.D.C. and No. 4
piston will be at T.D.C. on its compression stroke.

NOTE.—Do not omit to reset the inlet valve clearance
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Fig. AA.14

Setting the valve clearance with a screwdriver and
Seeler gauge
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to -012 in. (-305 mm.) with the engine cold when the timing
check has been completed. A clearance of -019 in. (-48 mm.)
brings the opening position of the valve to 5° B.T.D.C.
It is not possible to check the valve timing accurately
with the normal running valve clearance.

Section AA.23

REMOVAL AND REPLACEMENT OF
TIMING COVER

Drain the cooling system (as in Section AA.10) and
remove the radiator (see Section AA.26).

Slacken the dynamo attachment bolts and remove
‘the belt.

Bend back the tab on the starting dog nut locking
washer. Unscrew the starting dog nut and remove the
locking washer.

Pull off the crankshaft pulley.

The timing cover is secured by four large bolts and
six small ones. Each bolt has a shakeproof washer and
a plain washer. Remove all 10 bolts with their wasHers
and remove the timing cover.

Care should be taken not to damage the timing cover
gasket. If it is damaged clean the face of the cover flange
and the front engine mounting plate and fit a new gasket
when reassembling.

The oil seal situated in the timing cover should also be
renewed if necessary.

It should be noted that the oil thrower, which is

o

Q. i
4 X

-
N

8033w

Fig. A4.15

The mark on the pulley flange and the pointer on the

timing cover which indicate the T.D.C. position of

No. 1 and No. 4 pistons on early models. Later engines

have a bracket with three pointers below the pulley,

the longest of which indicates T.D.C. and the others
5° and 10° B.T.D.C. respectively
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Fig. AA.16

The timing chain and chain wheel assembly, showing
the location of the two keyways and the two timing
marks on the rims of the chain wheels

located behind the crankshaft pulley, is fitted with its
concave side facing forward.

When refitting the cover it is importaat to ensure that
the scal is centralized on the crankshaft and Service tool
18G 138 is available for the purpose. In the absence of
the tool, the crankshaft pulley can be used as follows:
If a rubber seal is fitted to the cover fill the annular
groove between the lips with grease. Lubricate the hub
of the pulley and push it into the seal at the same time
turning it to avoid damaging the felt or the lips of a
rubber seal. Slide the pulley onto the shaft with the
keyway in line with the key in the crankshaft. Turn the
cover as necessary to align the setscrew holes with those
in the crankcase taking care not to strain the cover
against the flexibility of the seal; insert the cover set-
screws and tighten up. Refit and tighten the pulley
securing screw.

Section AA.24

REMOVAL AND REPLACEMENT OF
TIMING CHAIN

Remove the timing cover and oil thrower as in Section
AA.23.

Unlock and remove the camshaft chain wheel nut
and remove the nut and lock washer. Note that the
locating tag on the lock washer fits into the keyway of
the camshaft chain wheel.

The camshaft and crankshaft chain wheels may now
be removed, together with the timing chain, by easing
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each wheel forward a fraction at a time with suitable
small levers.

As the crankshaft gear wheel is withdrawn care must
be taken not to lose the gear packing washers imme-
diately behind it. When reassembling, replace the same
number of washers as was found when dismantling
unless new camshaft or crankshaft components have
been fitted which will disturb the alignment of the two
gear wheels. To determine the thickness of washers
required place a straight-edge across the sides of the
camshaft wheel teeth and measure with a feeler gauge
the gap between the straight-edge and the crankshaft gear.

When replacing the timing chain and gears set the
crankshaft with its keyway at T.D.C. and the camshaft
with its keyway approximately at the one o’clock
position as seen from the front. Assemble the gears into
the timing chain with the two marks on the gear wheels
opposite to each other, as in Fig. AA.16. Keeping the
gears in this position, engage the crankshaft gear keyway
with the key on the crankshaft and rotate the camshaft
until the camshaft gear keyway and key are aligned.
Push the gears onto the shafts as far as they will go and
secure the camshaft gear with the lock washer and nut.

Replace the oil thrower, concave side forward, and
the remaining components as detailed in Section AA.23.

Section AA.25

REMOVAL AND REPLACEMENT OF ENGINE

The engine may be removed from the car, leaving the
gearbox in the frame.

Remove the clevis pin securing the bonnet prop to
the bonnet lid and secure the bonnet in the open position.

Drain the oil from the engine,

Drain the water from the cooling system as in Section
AA.10. If anti-freeze mixture is in use it should be drained
into a clean container so that it may be used again.

Disconnect the battery by removing the lead from the
positive terminal. Release the flexible petrol pipe from
the union on the petrol pump. Remove the carburetter
and air cleaner as described in Section AA.7.

Disconnect and remove the bottom and top radiator
hoses, and the heater pipe connection at the radiator
(if the car is fitted with a heater). Remove the four set
bolts and spring washers which attach the radiator to
the grille and lift out the radiator. Disconnect the heater
pipe from the control valve (on cars fitted with heaters).

Slacken the two exhaust flange clamp bolts and dis-
connect the exhaust pipe.

Disconnect the dynamo and starter leads, and the
low-tension lead from the distributor. Remove the high-
tension lead from the coil.

Disconnect the oil gauge pipe from the cylinder block.

AA20

Support the engine with suitable lifting tackle. Remove
the four nuts, bolts, and spring washers securing the
left-hand front engine mounting bracket to the tie-plate.
Remove the two nuts and washers which secure each
of the two front engine mounting brackets to the mount-
ing rubbers.

Disconnect the clutch lever return spring from the
rear engine mounting plate.

Support the front end of the gearbox by means of a
suitable support. Remove the set bolts and nuts and
bolts which secure the gearbox to the engine, noting
that two nuts and bolts also attach the starter.

Move the engine forward clear of the clutch and then
lift it upwards, turning it at right angles to clear the
radiator grille.

Replacement of the engine is a reversal of the above
procedure.

Refill the engine with oil to Ref. A (page PP.2).

Section AA.26

REMOVAL AND REPLACEMENT OF
POWER UNIT

Remove the clevis pin securing the bonnet to the
bonnet prop and secure the bonnet in the open position.

Fig. AA.17

The engine, without the gearbox, can be removed

from the car without disturbing the radiator if it is

carefully turned to lie across the car while it is being
lifted out

Morris Minor. Issue 5. 54936



THE ENGINE

Drain the oil from the engine and gearbox. Drain the
water from the cooling system. If anti-freeze mixture is
in use it should be drained into a clean container so that
it may be used again.

Disconnect the battery by removing the lead from the
positive terminal.

Release the flexible petrol pipe from the union of the
petrol pump. Remove the carburetter and air cleaner as
described in Section AA.7.

Slacken the two exhaust flange clamp bolts and dis-
connect the exhaust pipe.

Disconnect and remove the bottom and top radiator
hoses. If the car is fitted with a heater disconnect the
heater pipes from the radiator base tank and the control
valve on the rear end of the cylinder head.

Disconnect the dynamo and starter leads and the
low-tension lead from the distributor. Remove the high-
tension lead from the coil.

On later models where the coil is mounted on the
dynamo only disconnect the two low-tension wires to
‘CPB’ and ‘SW’ on the coil.

Disconnect the oil gauge pipe from the cylinder block.
Remove the front bumper assembly, which is secured to
the frame by two nuts,

Release the radiator mask by removing the nuts, bolts,
and washers securing the grille surround to the wings and
frame. The plated surround each side of the radiator is
secured by three 2 B.A. nuts, accessible beneath the wing.

Remove the split pin and spring washer from the
bonnet catch-operating arm and disconnect the operat-
ing rod.

Disconnect the sidelamps from the snap connectors
attached to the side valances.

Lift out the radiator and grille assembly.

Disconnect the clutch lever return spring from the
rear engine mounting plate.

Fig. AA18
Withdrawing the radiator and radiator grille assembly
prior to withdrawing the power unit
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Fig. AA.19

Withdrawing the power unit, complete with gearbox
in position, by means of suitable lifting tackle

Disconnect the two operating rods from the clutch
relay lever by removing the split pins and anti-rattle
washers. Withdraw the operating rod from the clutch
lever. Disconnect the speedometer cable from the gear-
box.

Take out the two set bolts and spring washers securing
the relay lever bracket to the main frame. Remove the
packing plate, bracket, and bushes. Take care not to
lose the washer between the inner bush and the lever.
Remove the thrust spring from the opposite end of the
lever.

Support the weight of the power unit with suitable
lifting tackle. Remove the front carpet and felt and
the gearbox cover-plate. Note that the two innermost
screws on cither side of the gearbox tunnel are longer
than the rest and screw into the gearbox support member.

Take out the three set bolts and remove the gear lever
assembly.

Remove the engine steady cable (see Section AA.36).

Remove the nuts with spring and flat washers which
secure the rear mounting rubbers to the cross-member.
Take out the four set bolts securing the cross-member
to the frame, noting that the forward one on the left-
hand side also secures the earthing cable.

Lower the rear of the power unit carefully until the
cross-member can be removed.

Remove the four nuts, bolts, and spring washers
which secure the front left-hand engine mounting bracket
to the tie-plate.
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Remove the nuts and washers which secure the front
engine mounting rubbers to each side of the mounting
plate. Raise the power unit and remove the left-hand
mounting bracket and rubber assembly. Move the unit
sideways to clear the right-hand mounting rubber studs,
then raise the unit and manceuvre it forward clear of
the car.

Reassembly is carried out in the reverse order to that
of dismantling. It should be noted, however, that when
reconnecting the clutch-operating mechanism the longest
end of the relay lever shaft carries the thrust spring as
it is fitted into the spherical bush.

It will be found to be easier to re-engage the gear-
box mainshaft splines with the propeller shaft if the car
is rolled backwards as the power unit is offered into
position. Do not fully tighten the engine mounting
rubber bolts until the mountings are supporting the
full weight of the power unit.

Refill the engine and gearbox with oil to Ref. A
(page PP.2)

Section AA.27

REMOVAL AND REPLACEMENT OF
CAMSHAFT

Remove the radiator (see Section AA.26) and take
off the rocker assembly (see Section AA.9).
Remove the inlet and exhaust manifold assembly

(see Section AA.8).
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Fig. A4.20

Withdrawing the distributor drive spindle by screwing

a tappet cover bolt into its tapped end. The position

of the drive slot when replacing the drive spindle with
No. 4 cylinder at T.D.C. on the firing stroke

AA22
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Fig. AA.21

Withdrawing the camshaft from the engine after
removing the timing chain tappets and distributor
drive

Remove the push-rods and take out the tappets (see
Section AA.20).

Remove the timing cover, timing chain, and gears
(see Sections AA.23 and AA.24).

Disconnect the high-tension leads from the coil and
sparking plugs and the low-tension wire from the side
of the distributor.

Disconnect the suction advance unit pipe from the
distributor and take out the two bolts with flat washers
securing the distributor to the housing. Do not slacken
the clamping plate bolt or the ignition timing setting
will be lost.

Withdraw the distributor.

Take out the bolt securing the distributor housing
to the cylinder block. Using one of the tappet cover
bolts as an extractor screwed into the tapped end of the
distributor drive spindle, withdraw the spindle.

Take out the three set screws and shakeproof washers
which secure the camshaft locating plate to the cylinder
block and withdraw the camshaft.

If the front camshaft bearing clearance is excessive
a new bearing should be fitted. To do this drift out the
old bearing towards the rear of the engine and press in
a new one. Ensure that the oil holes in the bearing line
up with the oil passages in the cylinder block. The front
bearing must be reamed to give -001 to -002 in. (-025 to
‘051 mm.) diametral clearance. The centre and rear
camshaft bearings are cast in the block and are therefore
non-renewable.

Replacement of the camshaft is a reversal of the above
procedure. Remember to align and engage the drive
pin in the rear end of the camshaft with the slot in the
oil pump drive shaft when replacing the camshaft in its
housing.
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Section AA.28

TO REFIT THE DISTRIBUTOR DRIVE
GEAR

Turn the engine until No. 4 piston is at T.D.C. on its
compression stroke. When the valves on No. 1 cylinder
are ‘rocking’ (i.e. exhaust just closing and inlet just
opening) No. 4 piston is at the top of its compression
stroke. If the engine is set so that the groove in the crank-
shaft pulley is in line with the pointer on the timing chain
cover, or the ‘dimples’ in the crankshaft and camshaft
gears are in line, the piston is exactly at T.D.C.

Screw one of the tappet cover bolts into the threaded
end of the distributor drive gear and, holding the drive
gear with the slot vertical and the small offset towards
the front of the engine, enter the gear. As the gear
engages with the camshaft the slot will turn in an anti-
clockwise direction until it is approximately in the
11 o’clock position.

Remove the bolt from the gear and insert the distri-
butor housing and secure it with the special bolt and
washer. Ensure that the correct bolt is used and that
the head does not protrude above the face of the housing.

Refit the distributor, referring to Section CC.7 if the
clamp plate has been released.

Section AA.29

REMOVAL AND REPLACEMENT OF
FLYWHEEL

(Engine Out of Car)

Remove the clutch by unscrewing the six bolts and
spring washers securing it to the flywheel. Release the
bolts a turn at a time to avoid distortion of the cover
flange. Two dowels locate the clutch cover on the fly-
wheel. Note that on later models these dowels are
stepped.

Unlock and remove the four bolts and lock plates
which secure the flywheel to the crankshaft and remove
the flywheel.

Fig. AA.22

The flywheel removed, exposing the mounting plate
and its seven attachment bolts

When replacing the flywheel ensure that the 1/4
timing mark on the periphery of the flywheel is in line
with and on the same side as the first and fourth throws
of the crankshaft.

Section AA.30

REMOVAL AND REPLACEMENT OF OIL PUMP

Take out the engine (see Section AA.25) and remove
the flywheel (see Section AA.29).

The rear engine mounting plate is attached by means
of seven bolts and spring washers, which are shown in
Fig. AA.22. Remove these bolts and washers and take
off the mounting plate.

Fig. A4.23

The three bolts attaching the oil

pump to the cylinder block are shown

in the left-hand illustration. The

right-hand illustration shows the
pump withdrawn

AA23
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The oil pump is now exposed. Bend back the locking
tabs from the three outer bolts and remove these boits.
The oil pump may now be withdrawn. It will be noticed
that a gasket is fitted between the pump face and the
cylinder block, and this should be renewed if it is
damaged.

It will also be noticed that the pump shaft is slotted
to engage the driving pin in the hollow end of the cam-
shaft.

To replace the oil pump reverse the above process.

Section AA.31

DISMANTLING AND REASSEMBLING OIL
PUMP

Remove the oil pump from the engine (see Section
AA.30).

The oil pump cover is attached to the body of the
pump by two bolts and spring washers, and when these
bolts are removed the oil pump cover, the outer rotor,
and the combined oil pump shaft and inner rotor may
be extracted. The component parts are shown on page
AA.10, items 70 to 77.

Reassembly is a reversal of the above procedure.

Section AA.32

REMOVAL AND REPLACEMENT OF
CRANKSHAFT

(Engine Out of Car)

Remove the engine from the car (see Section AA.25). .

Take off the clutch and the flywheel (see Section AA.29),
the timing cover (see Section AA.23), the timing wheels

AS5629W

Fig. AA.24

The crankshaft partly withdrawn, showing the packing
washers behind the crankshaft chain wheel and the two
tubular dowels locating the rear main bearing cap

74
L/ AS620AW

Fig. AA.25

The rear engine mounting plate and its pump pro-
tecting cover, indicating the point of oil leakage when
the joint is defective

and chain (see Section AA.24), the sump and the oil
pump pick-up (see Section AA.2), and the rear engine
mounting plate (see Section AA.30).

Remove the big-end bearings and then take off the
main bearing caps (see Section AA.S).

NOTE.—Mark each big-end, bearing cap, and bearing
to ensure that they are reassembled to the correct journal,
taking care, in the case of the bearings, that they are not
damaged or distorted when marking. Punches should not
be used for this purpose.

Lift the crankshaft out of the bearings.

Replacement of the crankshaft is a reversal of the
above operations.

IMPORTANT.—Before replacing the crankshaft
thoroughly clean out all oilways.

Note that each main bearing is stamped with a com-
mon number which is also stamped on the centre web
of the crankcase near the main bearing.

Remember to fit the packing washer” behifid—the
crankshaft chain wheel (see Section AA.24).

Section AA.33

LEAKAGE OF OIL INTO CLUTCH HOUSING

Where leakage of oil into the clutch housing takes
place it has been established that this is sometimes due
to leakage between the oil pump protecting cover and

AA2S
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the engine mounting plate as a result of an imperfect
joint between these two components. This joint should
therefore be examined before disturbing the rear main
bearing.

If the leak proves to be at this joint it must be rectified
by removing the rear mounting plate and resoldering
the joint between the pump cover and the mounting
plate.

Section AA.34

OIL LEAKS FROM SUMP AND TO CLUTCH
COMPARTMENT

In dealing with cases of engine oil leakage at the rear
face of the sump or from the clutch housing drain pin
an external visual examination should first be made to
ascertain if possible at which of the two points men-
tioned the oil is appearing.

If leakage appears to be at the rear face of the sump
only the sump should be withdrawn and all trace of old
gasket and front and rear cork packings removed.

The sump top face at the corners of the semicircular
seal housing should be checked for truth and any undue
irregularities removed. The length of the front and rear
cork packings is critical, since they must be long enough
when overlapped by the ends of each side of the sump
gasket to give compression at these four points when
the sump is bolted up, but not so long that the cork is
spread and trapped between the top face of the sump
and the bottom face of the cylinder block.

If necessary, the new cork packings should be shortened
so that when they are placed in position in their retainers
on the sump they stand proud at each corner by approxi-

&
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Fig. AA.26

Use a straight-edge to check that the seal housing
does not stand above the sump face at the points
indicated here

AA.26

Fig. AA4.27

If the rear cork packing is too long it may spread and
prevent the sump seating correctly as here

mately 4 in. (3-2 mm.). Grease the cork packings and
make sure that they are pushed fully down in their
retaining grooves. The two halves of the sump gasket
may now be placed in position and the unit bolted up to
the under side of the block. It is essential that the sump
retaining bolts should be tightened evenly and diagonally
to pull the sump squarely against the bottom face,

If there is engine oil leakage from the clutch housing
drain pin, to deal with this adequately the engine unit
should be removed and the clutch and flywheel taken
off together with the rear mounting plate and oil pump.

The sump also should be removed, followed by the
main bearing caps. The connecting rod caps should also
be extracted so that the crankshaft can be removed.

The following items must be checked and receive
attention as necessary. The upper half of the housing
for the crankshaft oil thrower is secured by three set
screws to the rear face of the block and has a paper
gasket interposed between it and the rear face. This
gasket must be in perfect condition and the half-housing
itself must be secured flush with the bottom face of the
block both laterally and vertically. After the screws
have been inserted to just more than finger tightness
the housing may be finally tapped into its correct location
and the screws then finally tightened. Check the position
again for flush fitting,

Examine the crankshaft oil return thread for con-
dition. Replace the crankshaft and ensure that there is
a radial clearance of -0015 to -004 in. (-038 to -101 mm.).

Replace the rear main bearing cap with which the
lower half of the oil thrower housing is integral and
check the joint between the two halves of the housing.

Radial clearance between the crankshaft oil thrower
and the lower half of the housing may be checked by
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applying blue to the thrower on the crankshaft and
assembling the rear main bearing cap and rotating the
crankshaft.

The gasket between the pump body and the rear face
of the cylinder block must be in perfect condition, as
must the joint between the oil pump cover and pump
body and also the soldered cover joint on the gearbox
mounting plate.

The face of the mounting plate adjacent to the block
must also be true and the gasket interposed at this
joint in perfect condition. Both these points are vitally
important, since if there is any oil leakage from the
pump the escaping oil is liable to leak past the narrow
portion of the gasket either down the mounting plate
or into the clutch housing.

It is, of course, also important to make sure that the
pump cover-plate is properly soldered to the mounting
plate as indicated in Section AA.33.

When all these points have been dealt with satisfac-
torily reassembly can take place, followed by reinstalla-
tion of the unit in the chassis.
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Section AA.35

OIL LEAKAGE FROM CYLINDER HEAD SEAL

Should oil leak from the front end of the joint between
the cylinder block and cylinder head, the cylinder head
assembly must be removed as detailed in Section AA.10.

Thoroughly clean the mating faces of the cylinder
head and cylinder block and fit an improved cylinder
head joint seal (Part No. 2A 521) without using sealing
compound. The gasket is marked ‘TOP’ and ‘FRONT’
to ensure correct replacement and has increased cor-
rugation around the oil hole to improve sealing.

After replacing the cylinder head as detailed in
Section AA.10 the cylinder head stud nuts should be
securely tightened and the rocker clearance set while
the engine is hot.

After approximately 250 miles (400 km.) the rocker
cover should be removed and the cylinder head stud
nuts tightened again to the recommended torque of
40 1b. ft. (5-5 kg. m.) and the rocker clearance should
then be re-checked.

4 UNF, SET SCREW 1° LONG

l% DiA. SPRING WASHER

GEAR BOX COVER

~—

16 UNF. NUT

SECTION A-A

CABLE
BRACKET

1"
N.10. UNF SCREW Z LONG
Ne.10.SPRING WASHER
Ne.10.UNE NUT

4203

Fig, AA.28
Diagram of engine rear steady

AA27
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The position in which the holes should be drilled in
the right-hand battery box support, together with a
plan of the assembled tie-rod in position

Section AA.36

ENGINE STEADY CABLE

On models later than Car No. 264013 an engine
steady cable is fitted between a bracket on the left-hand
side of the gearbox rear cover and the rear cross-member
to provide longitudinal anchorage for the engine, and
adjustment of the cable is by means of a f in. UNF,
nut and locknut.

To remove this cable the nut and locknut at the rear
end should be removed and the cable screwed out of
the bracket on the rear gearbox cover, using the flats
machined on the front end of the cable. Reinstallation
is a reversal of the above, and the cable should be
tensioned so as just to prevent any forward movement
of the power unit relative to the chassis. Care must be
taken not to impose too great a tension or roughness
will be felt with engine vibration. When tightening, the
end of the cable must be held with a spanner engaging
the flats at the réar end to prevent twisting and damage
to the cable.

Section AA.37

ENGINE TIE-ROD

To deal with cases of clutch judder an engine tie-rod
and bracket assembly, to be fitted between the cylinder
head and dash panel, is obtainable under Part No.
AJA 5054,

The engine anchor bracket is secured below the right-
hand rear cylinder head stud nut after fitting the length-
ened stud provided.

AA ‘28

The body anchor bracket is secured to the right-hand
battery box support by two  in. bolts, with nuts and
spring washers, after drilling two #} in. (8-75 mm.) holes
in the support in the position indicated in Fig. AA.29.
Fit the anchor bracket behind the support and the
reinforcement plate in the front.

The sequence of assembling the tie-rods, cups, rubbers,
and anchor plates is illustrated in Fig. AA.29. It is
essential that the length of the tie-rod is adjusted so that
it is free of tension or compression load when the nuts
are tightened. Ensure that the tie-rod rubbers are not
unduly compressed when tightening the self-locking
retaining nuts,

Section AA.38

OIL CONSUMPTION

Commencing at Engine No. 121585, a tapered piston
ring is fitted in the third groove of the pistons in place
of the original plain ring, making the order of the rings,
from the top of the piston, (1) plain, (2) taper, (3) taper,
(4) scraper. This alteration is made to improve the oil
consumption, and the new piston assemblies may be
used to service the earlier type singly or in sets.

Commencing at the same engine number, a new valve
guide shroud (Part No. 2A 544) is fitted. This later
shroud is § in. (16:7 mm.) deep and approximately
% in. (24 mm.) shorter than the type fitted to engines
from No. 50792 to No. 121585. When valve guide
shrouds are suspected of causing oil pumping and
increasing the oil consumption of engines between the
above serial numbers the latest shrouds should be
fitted.

‘8779¢
Fig. A4.30
The three-pointed timing indicator fitted to later
models
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Section AA.39

VALVE ROCKER MODIFICATION

A new valve rocker assembly with the screwed boss
increased in depth from 4 to § in. (111 to 14-3 mm.)
and a lengthened rocker adjusting screw with the over-all
length increased from 14y in. to 1§ in. (32'S to 349 mm.)
has been introduced at Engine No. 122704 to ensure that
the valve rocker screw does not work loose.

The old and new rocker adjusting screws are inter-
changeable, but the later-type rocker with thickened
boss must only be used in conjunction with the longer
screw.

Section AA.40

MODIFIED TIMING MARKS

Commencing at Engine No. 145881 and on Engines
143904 to 144000 inclusive, a new timing indicator
consisting of a bracket with three pointers is fitted to
the timing case underneath the pulley. The longest pointer
indicates T.D.C. and the other two pointers 5° and 10°
advance respectively. The timing mark on the pulley
is a notch on the rim as before. The correct timing is 2°
advance.

Section AA.41

ACCELERATOR CABLE ADJUSTMENT

From Car No. 319429 a modified accelerator cable
abutment bracket has been fitted to reduce tappet noise
which on some earlier cars is transmitted by the accelera-
tor cable to the inside of the car. Reference to Fig.
AA.31 clearly shows the new run of the cable and the
abutment bracket.

Fig. A4.31

Showing the run of the accelerator cable and new
abutment bracket (Part No. ACA 5123)
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Fig. AA4.32

Details of the rotary-vane-type oil pump which may
be fitted on some engines

Section AA.42

ROTARY-VANE-TYPE OIL PUMP

From Engine No. 194195 a Burman rotary-vane-type
oil pump may be fitted to some engines as an alterna-
tive to the concentric rotor type fitted earlier.

Instructions for removing this later-type pump from
the engine remain the same as those detailed in Section
AA.30.

To dismantle the oil pump remove the two bolts
securing the cover to the pump body.

With the cover-plate removed the vane assembly may
be extracted.

To remove the vanes from the rotor carefully prise
off the rotor sleeve, which is a press fit on the rotor, and
extract the vanes,

Reference to Fig. AA.32 will facilitate dismantling
and reassembly of the pump.

Section AA.43

MODIFIED EXHAUST VALVES AND GUIDES

Shorter valve guides with a plain reamed bore and
exhaust valves with smaller-diameter stems are fitted to
the cylinder heads of later engines.

The new valves and guides are interchangeable with
the old and the guides are now the same for inlet and
exhaust.

When fitting new valve guides they must be driven
in from the top of the cylinder head with the larger
chamfer end uppermost. The valve guides should be
driven into the combustion spaces until they are $} in.
(151 mm.) above the machined surface of the valve
spring seating.

Section AA.44

FITTING FLYWHEEL STARTER RINGS

To remove the old starter ring from the flywheel flange
split the ring gear with a cold chisel, taking care not to
damage the flywheel. Make certain that the bore of the

AA29



Valve seat machining dimensions

Exhaust (A) Inlet (B)
c. 1-124 to 1-125 in, J. 1-187 to 1-188 in.
(28:55 to 28-58 mm.). (30-16 to 30-17 mm.).
D. 186 to -188 in. K. *186 to -188 in.
(472 to 477 mm.). (472 to 477 mm.).
E. Maximum radius ‘015 in. L. Maximum radius ‘015 in.
(-3 mm.). (-38 mm.).
F. 1-0235 to 1-0435 in. M. 1-0855 to 1-1055 in.
(25:99 to 26:50 mm.). (27-58 to 28-07 mm.).
H. 45°, P. 45°,

new ring and its mating surface on the flywheel are free
from burrs and are perfectly clean.

To fit the new ring it must be heated to a temperature
of 300 to 400° C. (572 to 752° F.), indicated by a light-blue
surface colour. If this temperature is exceeded the temper
of the teeth will be affected. The use of a thermostatically
controlled furnace is recommended. Place the heated ring
on the flywheel with the lead of the ring teeth facing the
flywheel register. The expansion will allow the ring to
be fitted without force by pressing or tapping it lightly
until the ring is hard against its register.

This operation should be followed by natural cooling,
when the ‘shrink fit” will be permanently established and
no further treatment required.

Section AA.45

FITTING VALVE SEAT INSERTS

Should the valve seatings become so badly worn or
pitted that the normal workshop cutting and refacing
tools cannot restore them to their original standard of
efficiency, special valve seat inserts can be fitted.

The seatings in the cylinder head must be machined to
the dimension given in Fig. AA.33. Each insert should
have an interference fit of .-0025 to -0045 in. (-063 to
*11 mm.) and must be pressed and not driven into the
cylinder head.

After fitting, grind or machine the new seating to the
dimensions given in Fig. AA.33. Normal valve grinding
may be necessary to ensure efficient valve seating.

AA4.30

PETENY

Fig. AA.3,

Cylinder liner pilots should be made to the above

dimensions from case-hardening steel and case-

hardened. The pilot extension should be made from

55-ton hardening and tempering steel, hardened in
oil and then tempered at 550° C. (1,020° F)

Dimensions for 803-c.c. engines

Pressing-out pilot
244005 in. (60-33 1027 mm.).
2270+ 008 in. (57-75%:999 mm.).
1% in. (44-45 mm.).
# in. (19-05 mm.).
% in. B.S.W. thread,

mpopor »

Pressing-in pilot
24 in. (71-44 mm).
2 ¥ in. (61-91 mm.).
22551008 in. (57-27+:9% mm.).
1} in. (3175 mm.).
£ in. (19-05 mm.).
-015 in. (-38 mm.).

Fr=mom

Pilot extension
144 in. (36-83 cm.).
# in. (22:22 mm.).
# in. (15-87 mm.).
{ in. (15-87 mm.).
1 in. (25-4 mm,) flats.
4 in. B.S.W. thread.
1} in. (3175 mm.).

Section AA.46

SPrFomZZ

FITTING CYLINDER LINERS

Should the condition of the cylinder bores be such that
they cannot be cleaned up to accept standard oversize
pistons, dry cylinder liners can be fitted. This operation
may be carried out by the use of specialized proprietary
equipment or with a power press using pilot adaptors to
the dimensions shown in Fig. AA.34. The press must be
capable of 3 tons (3048 kg.) pressure to fit new liners and
5 to 8 tons (5080 to 8128 kg.) to remove old liners.

Remove the engine from the vehicle as detailed in
Section AA.25. Dismantle the engine and remove the

Morris Minor. Issue 3. 54936
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cylinder head studs. If liners have not previously been
fitted the bores must be machined and honed to the
dimensions given in the table below.

To remove worn liners

Place the cylinder block face downwards on suitable
wooden supports on the bed of the press, making sure
that there is sufficient space between the block and the
bed of the press to allow the worn liner to pass down.
Insert the pilot in the bottom of the liner and carefully
press the liner from the bore.

To press in new liners

Thoroughly clean the inside of the bores and the out-
side of the liners. Stand the cylinder block upright on the
bed of the press, insert the pilot guide in the top of the
liner, and position the liner with its chamfered end in
the top of the bore. Make certain that the liner is square
with the top of the block and that the ram of the press
is over the centre of the pilot. Press the liner fully into
the bore.

Each liner must be machined to the dimensions given
in the table below after pressing into position.

Machine bores of
cylinder block to this Interference fit of Machine liner bore
Engine Liner dimension before Outside diameter liner in cylinder to this dimension
type Part No. fitting liner of liner block bore after fitting
‘A’ (803 c.c.) 2A 518 2-406 to 2-4065 in. 2-4085 to 2-40925 in, 002 to -00325 in. 2:2795 to 2-281 in.
(61°11 to 61125 mm.) | (61176 to 61194 mm.) (-05 to -08 mm.) (57-899 to 57-937 mm.)
Morris Minor. Issue 1. 35406 AA.3]
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GENERAL DESCRIPTION

The Morris Minor 1000 overhead-valve engine is of
the same construction as the engine fitted to the Morris
Minor (Series II), with the exception of the following.

The split-skirt pistons are of aluminium alloy with
an alumilited finish. The connecting rods have steel-
backed, lead-bronze, lead-indium-plated surface, or
steel-backed, copper-lead, lead-tin-plated surface, renew-
able big-end bearings.

The centrifugal water pump is of a different con-
struction, and the first and second and third and fourth
cylinders do not have a water jacket between them.

The carburetter is of a similar construction but has
a larger throttle opening, necessitating a larger mounting
flange on the induction manifold. An oil bath air cleaner
is fitted to all models.

The illustrations shown on pages AA.6 and AA.10
are correct for the Morris Minor 1000, with the exception
of the water pump (page AA.6) and the oil filter and oil
sump gauze strainer (page AA.10).

LUBRICATION SYSTEM

The lubrication system of the Minor 1000 engine is
similar to that of the Series II engine, but the oil is
delivered to a full-flow oil filter from the sump gauze
strainer and then to the gallery on the right-hand side
of the crankcase.

Situated at the rear end of the main oil gallery is
the oil pressure switch which operates the oil pressure
warning light located in the instrument panel.

Section AAA.1

REMOVAL AND REPLACEMENT OF
THE CARBURETTER

Before removing the carburetter it is necessary to
remove the air cleaner.

Disconnect the breather hose by removing the clip
which attaches it to the breather pipe on the rocker
cover. Slacken the throttle cable attachment nut on the
carburetter and unthread the cable from the air cleaner
bracket. Disconnect the throttle return spring. Take
out the two bolts securing the air cleaner pipe to the

carburetter flange and lift off the air cleaner and pipe as

an assembly, withdrawing the support spigot from its
rubber mounting on the engine bracket.

To remove the carburetter disconnect the suction
advance pipe union from the carburetter. Disconnect
the petrol flexible hose at the pump end. Slacken the
choke cable attachment nut on the jet lever and loosen
the outer casing attachment screw on the jet link.

Morris Minor, Issue 3. 23594

Remove the choke cable. Take out the nuts and washers
securing the carburetter and distance piece to the inlet
manifold and lift off the carburetter.

Replacement of the carburetter, followed by replace-
ment of the air cleaner, is a reversal of the above pro-
cedure. It should be noted that the distance piece which
fits between the carburetter flange and the flange on the
induction manifold has a gasket fitted on either side of
it. If either of these gaskets is damaged, the faces of the
distance piece and the carburetter flange must be cleaned
so that no trace of the old gasket remains, and a new
gasket must be fitted.

Section AAA.2

REMOVAL AND REPLACEMENT OF
THE ENGINE OR POWER UNIT

Disconnect the battery by removing the lead from the
positive terminal and disconnect the lead from the oil
pressure switch.,

Remove the carburetter and air cleaner as detailed
in Section AAA.1, and proceed as detailed in Section
AA.25 or Section AA.26, omitting the paragraphs
referring to carburetter, air cleaner, and oil gauge pipe
removal.

Section AAA.3

REMOVAL AND REPLACEMENT OF
THE OIL FILTER ASSEMBLY

Remove the banjo union bolt from the oil pipe, dis-
connect the oil pipe union from the filter connector, and
remove the oil pipe. Detach the filter bowl.

Remove the two nuts and spring washers securing the
filter assembly to the cylinder block and remove the
assembly.

If the gasket is damaged as the filter assembly is with-
drawn from the cylinder block ensure that all traces
of it are removed before a new gasket is fitted and the
assembly replaced by a reversal of the above procedure.

" Section AAA4

' REFITTING THE DISTRIBUTOR DRIVE GEAR

Turn the engine until No. 1 piston is at T.D.C. on its
compression stroke. When the valves on No. 4 cylinder
are ‘rocking’ (i.c. exhaust just closing and inlet just
opening) No. 1 piston is at the top of its compression

AAA3
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Fig. AAA.1

The pistons are marked on their crowns with a figure
enclosed in a diamond to indicate their size, which
should correspond with the similar size stamped on the
cylinder block adjacent to the bore. The piston crowns
are also stamped ‘FRONT" to indicate which way they
should be fitted, and ‘oversize’ pistons have their
oversize dimension indicated by figures in a small
ellipse

stroke. If the engine is set so that the groove in the crank-
shaft pulley is in line with the pointer on the timing chain
cover, or the dimples in the crankshaft and camshaft
gears are in line, the piston is exactly at T.D.C.

Screw one of the tappet cover bolts into the threaded
end of the distributor drive gear and, holding the drive
gear with the slot just below the horizontal and the large
offset uppermost, enter the gear. As the gear engages with
the camshaft the slot will turn in an anti-clockwise direc-
tion until it is approximately in the one o’clock position.

Remove the bolt from the gear and insert the distri-
butor housing and secure it with the special bolt and
washer. Ensure that the correct bolt is used and that the
head does not protrude above the face of the housing.

Refit the distributor, referring to Section CC.7 if the
clamp plate has been released.

Section AAA.S

PISTON SIZES AND CYLINDER BORES

In production, pistons are fitted by selective assembly,
and to facilitate this the pistons are stamped with identi-
fication figures on their crowns.

AAA4

A piston stamped with a figure 2 enclosed in a dia-
mond is for a bore bearing a similar stamp.

In addition to the standard pistons there is a range
of four oversize pistons available for service purposes.
Oversize pistons are marked with the actual oversize
dimensions enclosed in an ellipse. A piston stamped
"020 is suitable only for a bore 020 in. (-508 mm.)
larger than the standard bore and, similarly, pistons
with other markings are suitable only for the oversize
bore indicated.

The piston markings indicate the actual bore size
to which they must be fitted, the requisite running
clearance being allowed for in the machining.

After reboring an engine, or whenever fitting pistons
differing in size from those removed during dismantling,
ensure that the size of the piston fitted is stamped
clearly on the top of the cylinder block alongside the
appropriate cylinder bore (see Fig. AAA.1).

Pistons are supplied in the sizes indicated in the
following table:

Suitable bore Metric
Piston marking size equivalent

STANDARD 2-4778 to 62-935 to
2:4781 in. 62-:940 mm.

OVERSIZE

+-010 in. (-254 mm.) 2-4878 to 63-189 to
2-4881 in. 63-194 mm.

+-020 in. (-508 mm.) 2:4978 to 63-443 to
2:4981 in. 63:448 mm.

+-030 in. (-762 mm.) 2:5078 to 63-697 to
2-5081 in. 63-702 mm.

+-040 in. (1-016 mm.) 2:5178 to 63-951 to
2-5181 in. 63:956 mm.

Section AAA.6

MODIFIED PISTON ASSEMBLIES
AND GUDGEON PINS

Commencing at Engine Nos. 9M-H117440 and
9IM-L127575, new piston assemblies (Part No. 8G 688)
with modified gudgeon pins (Part No. 2A 837) are fitted.

The gudgeon pins have a reduced internal diameter,
and are therefore heavier, and can only be fitted in
complete sets of four (i.e. complete sets of pistons and
gudgeon pins, or a complete set of gudgeon pins).
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Di237

Fig. AAA2

The valve assembly showing the position of the packing
ring and (inset) the earlier assembly with valve shroud
and cotter circlip

Section AAA.7

VALVES
Removal

Compress the valve spring, using Service tool 18G 45,
and remove the two valve cotters. Release the valve
spring and remove the compressor, valve spring cup and
spring.

Remove the valve packing ring from the cotter groove
and withdraw the valve from its guide,

Replacement

Place each valve into its guide and fit the springs and
cups. Compress the valve spring and push a new packing
ring, which has been soaked in clean engine oil for a
short time, over the tip of the valve stem down to the
bottom of the cotter groove (see Fig. AAA.2). Refit the
two cotters and remove the compressor.

Valve shrouds were fitted up to Engine Nos. 10MA-
H181473 and 10MA-L183700 and valve cotter circlips
were fitted up to Engine Nos. 10ME-~H2807 and 10ME~
L1779.

Engines prior to Engine Nos. APJM-H190945 and
APIM-L179249 had square section oil seals and if
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circular packing rings are to be fitted it will be necessary
to fit also new valves and valve spring cups. '

NOTE.—When fitting new parts it is not necessary to
refit the valve shroud or cotter circlip.

Section AAA.8

MODIFIED CYLINDER HEAD GASKET

From Engine No. 9IM-U-H235983 to 236000 and then
236081 onwards and 9M-U-1233057 to 233100 and then
235547 onwards a modified cylinder head gasket (Part
No. 2A 971) having ferrules around the water holes is
fitted. The new gasket is interchangeable with that
previously used and is introduced to improve water
sealing.

Section AAA.9

MODIFIED OIL PUMP

On later engines the Hobourn-Eaton alternative oil
pump (Part No. 2A 341) is replaced by a Hobourn-
Eaton pump of modified construction (Part No. 2A 692).

The cover and body of the new pump are now dowelled
together, being located in the correct position in relation
to each other by a  in. countersunk screw. The assembly
is held securely together by the three cylinder block
attachment bolts. The pump cover now embraces the
outer rotor and the combined oil pump shaft and inner
shaft.

The new oil pump can be identified by the fact that
the manufacturer’s name and the patent number are cast
on the outer flange of the cover instead of appearing
around the centre of the cover. It may be interchanged
as a unit with the oil pump originally used

To dismantle and assemble

When the pump has been removed from the engine
(see Section AA.30) the { in. countersunk screw can be
removed from the engine side of the pump. It will now
be possible to pull the body and cover of the pump apart,
exposing the inner and outer rotors, which may be
removed.

Reassembly is a reversal of the above procedure.
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Fig. AAA.3
Valve seat machining dimensions

IM engines
Exhaust (A)
c. 11124 to 1-125 in. I
(2855 to 28-58 mm.).
D. ‘186 to 188 in,
(472 to 4-77 mm.).
e. Maximum radius ‘015 in.
(-38 mm.).

Inlet ()
1-187 to 1-188 in.
(3016 to 30-17 mm.).
K. *186 to -188 in.
(472 to 4-77 mm.).
L. Maximum radius ‘015 in.

(-38 mm.).
r. 1:0235 to 1-:0435 in. M. 1-0855 to 1-1055 in.

(25-99 to 26°50 mm.). (27-58 to 28-07 mm.).
H. 45° P. 45°

10M A engines

Exhaust (A) Inlet (B)

c. 1-124 to 1-125 in, 3. 13075 to 1-3085 in.
(2855 to 28-58 mm.). (33-21 to 33:24 mm.).

D. -186 to 188 in. K. 186 to -188 in.
(472 to 4:77 mm.). (4:72 t0 4-77 mm.),

B. Maximum radius -015 in. L. Maximum radius -015 in.
(-38 mm.). (-38 mm.).

r. 1-0235 to 1-0435 in. M. 1-1435 to 1-1635 in.
(25-99 to 26:50 mm.). (29:045 to 29-553 mm.).

H, 45° P. 45°,

Section AAA.10

FITTING FLYWHEEL STARTER RINGS

To remove the old starter ring from the flywheel flange
split the ring gear with a cold chisel, taking care not to
damage the flywheel. Make certain that the bore of the
new ring and its mating surface on the flywheel are free
from burrs and are perfectly clean.

To fit the new ring it must be heated to a temperature
of 300 to 400° C. (572 to 752° F.), indicated by a light-blue
surface colour. If this temperature is exceeded the temper
of the teeth will be affected. The use of a thermostatically
controlled furnace is recommended. Place the heated ring
on the flywheel with the lead of the ring teeth towards
the flywheel register. The expansion will allow the ring
to be fitted without force by pressing or tapping it
lightly until the ring is hard against its register.

This operation should be followed by natural cooling,
when the ‘shrink fit’ will be permanently established and
no further treatment required.

AAA6

Fig. AAA4.4

Cylinder liner pilots should be made to the above
dimensions from case-hardening steel and case-
hardened. The pilot extension should be made from
55-ton hardening and tempering steel, hardened in

oil and then tempered at 550° C. (1,020° F.)

Dimensions for 9M engines

Pressing-out pilot
251305 in. (65-48 121 mm.).
2:4651°302 in. (62:61939 inm.).
1%} in. (44-45 mm.).

4 in. (19-05 mm.).
4 in. B.S.W. thread.

Pressing-in pilot
3 in. (76:20 mm.).
2§ in. (66-68 mm.).
2455+ in. (62:35+ 9% mm.).
1} in. (31-75 mm.).
4 in, (19-05 mm.).
-015 in. (:38 mm.).

Pilot extension
144 in. (36-83 cm.).
¥ in. (22-:22 mm.).
{in. (15-87 mm.).
§ in. (15-87 mm.).
1 in. (254 mm.) flats.
4 in. B.S.W. thread.
1} in. (31-75 mm.).
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Dimensions for 10MA engines
Pressing-out pilot
24*:303 in. (66:68 437 mm.).
25371307 in. (64447990 mm.).
1% in. (4445 mm.).

£ in. (19-05 mm.).
4 in. B.S.W. thread.

Pressing-in pilot
34 in. (77-79 mm.).
24 in. (68-:26 mm.).
2-5157 302 in. (63-88 999 mm.).
1} in. (31-75 mm.).
2 in. (19:05 mm.).
-015 in. (-38 mm.).

Pilot extension
104 in. (26-67 cm.).
$in. (22-22 mm.).
§ in. (15-87 mm.).
$ in. (15-87 mm.).
1 in. (254 mm.) flats.
4 in. B.S.W. thread.
1} in. 31:75 mm.).
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Section AAA.11

FITTING VALVE SEAT INSERTS

Shoeuld the valve seatings become so badly worn or
pitted that the normal workshop cutting and refacing
tools cannot restore them to their original standard of
efficiency, special valve seat inserts can be fitted.

The seatings in the cylinder head must be machined to
the dimension given in Fig. AAA.3. Each insert should
have an interference fit of ‘0025 to -0045 in. (-063 to
11 mm.) and must be pressed and not driven into the
cylinder head.

After fitting grind or machine the new seating to the
dimensions given in Fig. AAA.3. Normal valve grinding
may be necessary to ensure efficient valve seating.

Section AAA.12

FITTING CYLINDER LINERS

Should the condition of the cylinder bores be such that
they cannot be cleaned up to accept standard oversize
pistons, dry cylinder liners can be fitted. This operation
may be carried out by the use of specialized proprietary
equipment or with a power press using pilot adaptors to
the dimensions shown in Fig. AAA.4. The press must be
capable of 3 tons (3048 kg.) pressure to fit new liners and
5 to 8 tons (5080 to 8128 kg.) to remove old liners.

Remove the engine from the vehicle as detailed in
Section AA.25. Dismantle the engine, and remove the
cylinder head studs. If liners have not previously been
fitted the bores must be machined and honed to the
dimensions given in the table below.

To remove worn liners

Place the cylinder block face downwards on suitable
wooden supports on the bed of the press, making sure
that there is sufficient space between the block and the
bed of the press to allow the worn liner to pass down.
Insert the pilot in the bottom of the liner and carefully
press the liner from the bore.

Fig. AAA.S

The pressed-steel type of valve rocker, which must
not be rebushed

To press in new liners

Thoroughly clean the inside of the bores and the out-
side of the liners. Stand the cylinder block upright on the
bed of the press, insert the pilot guide in the top of the
liner, and position the liner with its chamfered end in
the top of the bore. Make certain that the liner is square
with the top of the block and that the ram of the press
is over the centre of the pilot. Press the liner fully into
the bore.

Each liner must be machined to the dimensions given
in the table below after pressing into position.

Section AAA.13

PRESSED-STEEL VALVE ROCKERS

Valve rockers of pressed-steel construction (see Fig.
AAA.5) have been introduced as alternatives to the
forged type.

Rebushing pressed-steel valve rockers is not practicable
and must not be undertaken. When bushes become worn
new rocker assemblies must be fitted. It it becomes
necessary to renew individual valve rockers, it is im-
portant to use those of the pattern already fitted.
Pressed-steel and forged-type valve rockers are inter-
changeable only in sets of eight.

Machine bores of
cylinder block ro this Interference fit of Machine liner bore
Engine Liner dimension before Outside diameter liner in cylinder to this dimension
type Part No. fitting liner of liner block bore after fitting

‘A’ OM) 2A 784 2-6035 to 2-604 in. 2-606 to 2-60675 in. -002 to -00325 in. 2:477 to 2-4785 in.
(66:128 to 66-14 mm.) (66-19 to 66-21 mm.) (-05 to -08 mm.) (62-915 to 62-954 mm.)

‘A’ (I0MA) 12G 164 2-64075 to 2-64125 in. | 2-64325 to 2-:64400 in. -002 to -00325 in. 2-542 to 25435 in.
(67-076 to 67-088 mm.) | (67-139 to 67-158 mm.) (-05 to -08 mm.) (64-566 to 64-605 mm.)

Morris Minor. Issuec 4. 49267 AAA
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This alternative type of valve rocker is fitted from the
following engine numbers:

9M-U-H283721 onwards.

9M-U-L282038 to 282100 inclusive and then 282631
onwards.

Section AAA.14

REMOVAL AND REPLACEMENT OF THE
INLET/EXHAUST MANIFOLD

The removal and replacement of the manifolding,
detailed in Section AA.8, differs from Morris Minor 1000
cars, from Engine No. 9M-U-H425490, in that a one-
piece inlet/exhaust manifold was introduced at this
engine number.

Section AAA.15

CAMSHAFT BEARINGS
(10MA Engines)
Should the camshaft bearing clearances be excessive
new bearing liners must be fitted, and this will entail
line-reamering after fitting.

Removing the liners

Worn liners can be removed and new liners pulled into
the cylinder block with Service tool 18G 124 A together
with adaptors 18G 124 K, 18G 124 B, and 18G 124 M.

Centre

Insert the pilot adaptor 18G 124 K into the camshaft
liner front bore from the inside of the block and the
adaptor 18G 124 B into the centre liner from the rear,
small end first.

With the body of the tool positioned on the centre
screw, pass the screw through the pilot adaptor and the
adaptor in the centre liner.

Place the slotted washer on the flat at the rear of the
centre screw and insert the tommy-bar into the screw
behind the slotted washer.

Tighten up the wing nut to withdraw the liner.

Front and rear

Insert the small end of the adaptor 18G 124 K into the
camshaft front liner from the inside of the cylinder block,
thread the body of the tool onto the centre screw, and
pass the screw through the adaptor from the front of the
block. Place the slotted washer on the flat at the rear of
the centre screw and insert the tommy-bar into the centre
screw behind the slotted washer.

Tighten up the wing nut to withdraw the worn liner.

The rear liner is withdrawn by the same method, using
the adaptor 18G 124 M and withdrawing the liner from
the rear of the block.

Fitting new liners

Line up the oil holes in the liners and the cylinder block
and make certain that they remain correctly positioned
during the whole operation.

Front and rear

Place the new liner on the smallest diameter of the
adaptor 18G 124 K and insert the adaptor into the cam-
shaft front liner bore from the inside of the block,
largest diameter first.

Thread the body of the tool onto the centre screw and
pass the screw through the adaptor located in the front
liner from the front of the block.

Fig. A4A.6

Removing a camshaft liner (10MA en-

gines), using Service tool 18G 124 A and

adaptor 18G 124 K. The inset shows the
liner being replaced

1. *‘C' washer. 3. ‘D’ washer.
2. ‘C’ washer. 4, Adaptor 18G 124 K.
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18G 123 BA. 18G 123 AR 18G 123 AT.

18G 1238
POSITION NQ 2

18G 123 AN. 18G 123 AQ.

18G 123A I

o
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WG 123 88 woun g 46 IIAT A6020AW

Fig. AAA.7
The camshaft liner reamer set up to line-ream (A) the front and rear liners and (B) the centre liner (10MA engines)

A. The cutters Part No. 18G 123 AP fitted to the No. 7 position and Part No. 18G 123 AN to the No. 10 position on the arbor.
B. The cutter Part No. 18G 123 B fitted to the No. 7 position on the arbor.

Position the larger of the two ‘D’ washers on the centre
screw with the cut-away portion turned away from the
butt joint of the liner: this joint must be covered by the
washer.

Place the slotted washer on the flat at the rear of the
centre screw and insert the tommy-bar into the screw
behind the slotted washer.

Tighten the wing nut to pull the liner squarely into
position.

The rear liner is replaced by the same method, using
the adaptor 18G 124 M and pulling the liner into position
from the rear of the block. The ‘D’ washer is not to be
used when refitting a rear liner.

Centre

Insert the pilot adaptor 18G 124 K into the camshaft
front liner from the inside of the block.

Place a new liner on the small end of the adaptor
18G 124 B and position the adaptor in the centre liner
bore from the rear, largest diameter first.

With the body of the tool positioned on the centre
screw insert the screw through the pilot adaptor and the
adaptor in the centre liner bore.

Position the larger ‘D’ washer on the centre screw with
the cut-away portion turned away from the butt joints of
the liner; this joint must be covered by the washer.

Place the slotted washer and the tommy-bar in the
centre screw and tighten up the wing nut to pull the
liner into position.

Reaming the liners

It is essential that the cutter flutes are kept clear of
swarf at all times during the cutting operation, preferably
with air-blast equipment. The cutter should be withdrawn
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from the liner half-way through the cut and the swarf
removed from the cutter and the liner.
Feed the reamer very slowly and keep the cutters dry.
The arbor should be lightly lubricated before assembling
the cutters and pilots. All oilways should be thoroughly
cleaned when the cutting operations have been completed.

Front and rear

Insert the taper pilots 18G 123 AT and 18G 123 BA
into the centre and rear liners respectively.

Place the parallel pilot 18G 123 AQ in the arbor,
followed by the cutter 18G 123 AN.

Thread the arbor through the front and centre liners,
fit the cutter 18G 123 AP on the arbor, and thread the
arbor through the taper pilot in the rear liner.

Secure the cutters and pilots in their respective
positions; 18G 123 AN is located in No. 10 and
18G 123 AP is located in No. 7 on the arbor.

The cutter for the front liner will cut first with the
arbor piloting in the centre and rear liners. The cutter for
the rear liner will follow with the arbor piloting in the
front and centre liners. Clear away all the swarf before
the plain pilot is allowed to enter the front liner.

When the cut in the rear liner is finished free the
cutters and withdraw the arbor.

Centre

Set up for the second part of the operation by inserting
the pilots 18G 123 BC and 18G 123 BB in the front and
rear liners.

Thread the arbor through the pilot in the front liner and
place the cutter for the centre liner on the arbor. Thread
the arbor through the centre liner and the pilot located in

AAAI
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the rear liner. Secure the cutter and pilots in position;
18G 123 B is located in No. 7 position on the arbor.

Ream the centre liner, release the cutter, and withdraw
the arbor.

Section AAA.16

PISTONS AND CONNECTING RODS
(10MA, 10ME, 10V Engines)

Should the piston or connecting rod suffer damage or
the small-end bush or gudgeon pin require renewal, the
piston/gudgeon pin and connecting rod/small-end bush can
only be obtained as assemblies. Therefore, under no
circamstances should the small-end bush or gudgeon pin
be renewed separately.

Dismantling

The gudgeon pins are fully floating; remove the two
circlips locating each pin and press the pins out. It is
essential that the piston assemblies should be replaced in
their own bores and fitted the same way round; they
should be marked to facilitate this.

Reassembling

Assemble the pistons to the connecting rods with the
gudgeon pin, which should be a hand push fit at a room
temperature of 20° C. (68° F.). Secure each pin in its
piston with two circlips, ensuring that they fit well into
their grooves.

Section AAA.17

PISTON SIZES AND CYLINDER BORES
(10MA, 10ME, 10V Engines)

In production, piston and connecting rod assemblies
are fitted by selective assembly,

Fig. AAA.8
The breather control valve and oil filler cap with

Sfilter

1. Combined air filter/oil filler cap,
2, Spring clip.

3. Diaphragm.
4, Metering needle.
5. Cruciform guides,

AAA10

In addition to the standard piston and connecting rod
assemblies there is a range of two oversize piston and
connecting rod assemblies available for Service purposes.

Piston and connecting rod assemblies are supplied in
the sizes indicated in the following table:

Suitable bore Metric
Piston marking size equivalent
STANDARD 2-5424 to 64:576 to
2:5447 in. 64-635 mm,
OVERSIZE
+-010 in. (-254 mm.) 2-5524 to 64-830 to
2:5547 in. 64-889 mm.
+4--020 in. (-508 mm.) 2:5624 to 65-084 to
2:5647 in. 65-143 mm,

Section AAA.18

TIMING COVER
(Modified Timing Cover and Oil Thrower)

A modified timing cover and oil thrower is fitted to
later engines and must be used together if required for
carlier engines.

Note the following when replacing or refitting:

(1) The oil thrower must be fitted with the face marked

‘F’ away from the engine.

(2) Fit the oil seal from inside the cover, with Service

tool 18G 134 and adaptor 18G 134 BD.

(3) When refitting the cover ensure that it is centralized

on the crankshaft, using Service tool 18G 1044,

(4) Lightly lubricate the oil seal and refit the crank-

shaft pulley.

Section AAA.19

CRANKCASE BREATHING
(10ME Engines)

Closed-circuit breathing

Fresh air enters the engine through two holes and a
filter in the filler cap on the rocker cover. The air then
passes to the crankcase via the push-rod drillings.

The crankcase fumes leave the engine through a
breather outlet pipe on the front engine side cover. Oil
droplets and mist are trapped in an oil separator before
the fumes pass through a breather control valve and to
the intake manifold, thus providing closed-circuit crank-
case breathing.
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Servicing
Oil filler cap filter

Detach the filler cap from the engine rocker cover and
fit a new filler cap assembly.

Breather control valve

Remove the spring clip and dismantle the valve. Clean
all metal parts with a solvent (trichlorethylene, fuel, etc.).
If deposits are difficult to remove, immerse in boiling
water before applying the solvent. Do not use an abrasive.

Clean the diaphragm with detergent or methylated
spirits.

Morris Minor. Issue 1. 23847

Replace components showing signs of wear or damage.

Reassemble the valve, making sure the metering
needle is in the cruciform guides and the diaphragm is
seated correctly.

Testing

Run the engine at idling speed and normal operating
temperature and remove the oil filler cap. If the valve is
functioning correctly the engine speed will increase by
approximately 200 r.p.m.; this change can be detected by
ear. If there is no change in engine speed the valve must
be renewed.

" AAAN
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SECTION AAA

ENGINE (APJM, 9M, 10MA, 10ME AND 10V)
OF THE MORRIS MINOR 1000

General description.

Lubrication system.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.

Section No.
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AAA.l

AAA2

AAA3

AAA 4

AAAS

AAA6

AAAT

AAAS

AAA9

AAA.10

AAA.ll

AAA.12

AAAL3

AAA.14

AAA.1S

AAA.16

AAA.1T

AAA18

AAA19

Removal and replacement of the carburetter.

Removal and replacement of the engine or power unit.
Removal and replacement of the oil filter assembly.
Refitting the distributor drive gear.

Piston sizes and cylinder bores.

Modified piston assemblies and gudgeon pins.

Valves.

Modified cylinder head gasket,

Modified oil pump.

Fitting flywheel starter rings.

Fitting valve seat inserts.

Fitting cylinder liners.

Pressed-steel valve rockers.

Removal and replacement of the inlet/exhaust manifold.

Camshaft bearings (10MA, 10ME, 10V engines).

Pistons and connecting rods (10MA, 10ME, 10V engines).

AAA

Piston sizes and cylinder bores (10MA, 10ME, 10V engines).

Modified timing cover.

Crankcase breathing (10ME engines).

AAA
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Section No.
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Section No.

SECTION B
THE FUEL SYSTEM

OF THE MORRIS MINOR (Series MM)

B.1

B.2

B.3

B.4

B.5

B.6

B.7

B.8

B.9

B.10

B.11

B.12

B.13

Removal and replacement of the petrol tank.
Construction of the petrol pump.
Action of the petrol pump.

To dismantle and reassemble the petrol pump.

Resetting the diaphragm for contact breaker ‘throw-over’.

Tracing petrol pump troubles.
Petrol pump maintenance.
Carburetter.

Carburetter adjustments.
Centring the jet.

Sources of carburetter trouble.
Air silencer and air cleaner.

Induction heaters.
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B THE FUEL SYSTEM

Section B.1

REMOVAL AND REPLACEMENT OF
THE PETROL TANK

Drain all petrol from the tank by removing the
4 in. hexagon-headed drain plug. Replace the plug
when the tank is empty.

Disconnect the petrol pipe from the tank by un-
doing the + in. union nut.

Support the luggage boot lid in the open position
and remove the spare wheel.

Extract the screws securing each half of the luggage
compartment floor and lift the fioor from its frame.

Slacken the filler neck hose clip and withdraw the:
filler and rubber ferrule. Disconnect and insulate the
flexible lead from the negative battery terminal and
disconnect the petrol gauge wire from the tank attach-
ment.

Withdraw the screws securing the petrol tank to the
body and lift out the tank, taking care not to damage
the packing strip beneath the flange.

The tank is replaced by reversing the above pro-
cedure. Ensure that the filler neck rubber ferrule forms
an effective joint with the body and that the drain plug
and washer are fully tightened.

Section B.2

CONSTRUCTION OF THE PETROL PUMP

The petrol pump is an S.U. Type L, 12-volt electric
pump (see Fig. B.1).

The pump consists of three main assemblies—the
body, the magnet assembly, and the contact breaker.

The alloy body is die-cast in two pieces, the joint
between them being sealed by a gasket.

The filter (12) is screwed into the bottom of the hollow
main body or casting (8). The pump inlet union (29) is
screwed in at an angle on one side. The outlet union (1)
is screwed into the top and tightens down on the delivery
valve cage (5), which is clamped between the two fibre
washers (2 and 6). In the top of the delivery cage is the
delivery valve, a thin brass disc (4) held in position by
a spring clip (3). Inserted in the bottom of the cage is
the suction valve (7), being a similar disc to (4) and resting
on a seating machined in the body. Holes connect the
space between the valves to the pumping chamber,
which is a shallow depression on the forward face of the
body. This space is closed by a diaphragm assembly
(9) which is clamped at its outside edge between the
magnet housing (27) and body (8) and at its centre
between the retaining plate and the steelsarmature (15).
A bronze rod (16) is screwed through the centre of the
armature, to which the diaphragm is attached, and it

B2

passes through the magnet core to the contact breaker,
which is located at the other end. A volute spring (28)
is interposed between the armature and the end plate
of the coil to return the armature and diaphragm.

In order to overcome cases of pressure building up
between the laminations of the diaphragm in tropical
climates the latest pumps have a small relief hole in
the outer diaphragm.

The magnet consists of a cast-iron pot having an iron
core (17), on which is wound a coil of copper wire
which energizes the magnet. Between the magnet housing
and the armature are fitted 11 spherical-edged brass
rollers (10). These locate the armature centrally within
the magnet at all times and allow absolute freedom of
movement in a longitudinal direction. The contact
breaker consists of a small bakelite moulding carrying
two rockers (25 and 26), which are both hinged to the
moulding at one end and are connected together at the
top end by two small springs arranged to give a ‘throw-
over’ action. A trunnion is fitted into the centre of the
inner rocker, and the bronze push-rod (16) connected
to the armature is screwed into this. The outer rocker
(26) is fitted with a tungsten point, which makes contact
with a further tungsten point on a spring blade (24).
This spring blade is connected to one end of the coil,
and the other end of the coil is connected to the terminal
(20), which also serves to hold the bakelite moulding
onto the magnet housing.

A short length of flexible wire is connected to the
outer rocker and to the other terminal (23) to provide
the earth return when the contacts are closed.

The rocker mechanism is insulated by fibre bushes.
Two fibre bushes are fitted to one of the spindles of the
‘throw-over’ mechanism in order to silence the opera-
tion of the contact breaker.

Section B.3

ACTION OF THE PE TROL PUMP

The action of the pump is as follows.

When the pump is at rest the outer rocker lies in the
outer position and the tungsten points are in contact.
The current passes from the terminal through the coil
back to the blade, through the points, and to the earth
return, thus energizing the magnet and attracting the
armature. This comes forward, bringing the diaphragm
with it and sucking petrol through the suction valve into
the pumping chamber. When the armature has advanced
nearly to the end of its stroke the ‘throw-over’ mechan-
ism operates and the outer rocker flies back, separating
the points and breaking the circuit. The spring (28) then
pushes the armature and diaphragm back, forcing petrol
through the delivery valve at a rate determined by the
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requirements of the engine. As soon as the armature
gets near the end of this stroke the ‘throw-over’ mechan-
ism again operates, the points again make contact, and
the cycle of operations is repeated.

Section B.4
TO DISMANTLE AND REASSEMBLE THE
PETROL PUMP

When a pump comes in for reconditioning the first
thing to do is to determine whether it has been in con-

1. Outlet union. 9. Diaphragm assembly.

2. Fibre washer (thick orange). 10. Armature guide rollers.

3. Spring clip. 11. Retaining plate.

4. Delivery valve disc. 12. Filter.

5. Valve cage. 13. Fibre washer (thick orange).
6. Fibre washer. 14. Filter plug.

7. Suction valve disc. 15. Steel armature.

8. Pump body. 16. Push-rod.

23 24 25 26 27

TN

of smell. Smell the pump outlet union; if an unpleasant,
stale smell is noticed it will indicate that there is some
gum present in the pump. The ordinary sharp, acrid smell
of petrol denotes that no gum is present.

Assuming that trouble with gum formation is indicated,
the whole of the parts coming into contact with petrol
will have to be dismantled, boiled in 20 per cent. caustic
soda solution, given a dip in strong nitric acid, and then
washed in boiling water, with the exception of aluminium
body castings, of course, which should be washed in
methylated spirit only.

28
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22 21 20 19
17. Magnet iron core. 24. Spring blade.
18. Magnet coil. 25. Inner rocker.
19. Rocker hinge pin. 26. Outer rocker.
20. Terminal screw. 27. Magnet housing.
21. Cover. 28. Volute spring.
22. Cover and terminal nuts. 29. Inlet union.

23. Earth terminal screw.

17 16 15

Fig. B.1
The S.U. petrol pump

tact with gum formation in the fuel, resulting in the
parts in contact with the fuel becoming coated with a
substance similar to varnish. These deposits also cause
the eventual destruction of the neoprene diaphragm.
The easiest way to identify this deposit is by the sense

To dismantle the pump

First undo the filter plug. Remove the filter plug
washer and the filter; the latter may be found to be
clogged completely with gum. Next the inlet union and
its washer should be removed, followed by the outlet

B3
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union, outlet union washer, valve cage, valve cage
washer, and suction valve. The valve cage should then be
dismantled by removing the circlip retaining the delivery
valve in place, and the valve itself can then be with-
drawn,

Next undo the six screws holding the two main com-
ponents of the pump together. All the components of
the pump body—with the exception of the washer, and
the pump body itself when made in aluminium—should
now be given the caustic soda and nitric acid treatment.
New fibre washers should be used on replacement.

If there is no evidence of gum formation, proceed as

follows: first undo the six screws holding the two parts
of the pump together. The action of the valves can then

7853

Fig. B.2

The correct setting for the contact breaker points is
clearly indicated in this illustration

be checked by blowing and sucking in the inlet union,
which will check the suction valve; carrying out the same
procedure with the outlet union will check the delivery
valve. In the case of the former you should be able to
blow freely but not be able to suck air back, and with
the latter you should be able to suck freely and not blow
air back. If these are in order it is best to leave the valves
alone.

Clean the filter in petrol with a brush and swill out
the body of the pump.

Next unscrew the diaphragm assembly from its
trunnion in the contact breaker. This is done by rotating
the whole assembly in an anti-clockwise direction. While

B4

doing this care should be taken not to lose the brass
rollers fitted behind the diaphragm. The easiest method
is to hold the body in the left hand and to rotate the
diaphragm.

Now remove the contact breaker cover by taking off
the nut which holds it in place on the terminal, and
then undo the additional nut on the terminal which acts
as a seating for the cover. Beneath this will be found a
lead washer which is squeezed into the thread on the
terminal. This should be cut away with a pocket-knife,
allowing the terminal to be pushed down a short way
so that the tag on the coil end is freed.

The 5 B.A. screw holding the contact blade in position
should now be removed, together with its spring washer
and the contact blade.

The two long 2 B.A. screws holding the bakelite
pedestal in place should now be removed, together with
their spring washers. This will enable the contact breaker
assembly to be taken off, using great care to get the
coil end tag over the terminal without damaging the coil
end.

The hinge pin on which the rockers pivot can now
be pushed out sideways and the pump is completely
dismantled, since the rocker mechanism is not supplied
in broken-down sections but only as a complete assembly.

Under no circumstances should any attempt be made
to disturb the core of the magnet. The core can only be
located in position correctly with special press tools,
and in any case should not need to be interfered with.

To reassemble the pump

When reassembling see that all parts are clean. The
valves (4 and 7) should be fitted with the smooth side
downwards. Care should be taken that the valve retaining
clip (3) in the delivery valve cage (5) is correctly located
in its groove. The thin, hard, red fibre washer (6) should
be fitted under the valve cage and a thick, orange-
coloured one (2) above the valve cage and also above
the filter plug. The washer on the inlet union (29) is a
thick, red fibre one.

The contact breaker should be assembled on its
pedestal in such a manner that the rockers are free in
their mountings, without appreciable side-play. Any
excessive side-play on the outer rocker will aliow the
points to get out of line, while excessive tightness will
make the action of the contact breaker sluggish and
interfere with its action. To obtain the required freedom
in cases of tightness it may be necessary to square the
outer rocker up with a pair of thin-nosed pliers. The
hinge pin is case-hardened, and on no account should
ordinary wire be used as a replacement. Always use the
correct hardened pin.
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Should the spring contact breaker blade be removed,
it should always be replaced bearing directly against the
bakelite pedestal, i.e. underneath the tag.

When properly fitted the blade should rest against
the ledge formed below the opening in the pedestal for
the contact points when the points are separated, and
it should not be sufficiently stiff to prevent the outer
rocker from coming right forward when the points are
in contact. The points should make contact when the
rocker is in its midway position. The simplest way to
check this is to hold the blade in contact with the pedestal,
taking care not to press on the overhanging portion, and
see that a -030 in. (76 mm.) feeler can be inserted between
the white rollers and the cast-iron body of the pump
(see Fig. B.2). If necessary, the tip of the blade may be
set to give the correct clearance.

NOTE.—The spring washer on the B.A. screw to which
the earth connection is made should be fitted between the
tag and the pedestal. The reason for this is that the spring
washer is not a reliable conductor, and the brass tag must
therefore bear directly against the head of the screw.

All four connections—namely, the two ends of the
earthing tag and the two ends of the coil—should be
soldered. The coil end leading to the terminal should be
soldered to its tag and not to the retaining nut. In the
case of the terminal screw which holds the bakelite
cover in position, similar considerations apply, the
assembly being--spring washer (1), wiring tag (2), lead
washer (3), and recessed nut (4) (see Fig. B.3). A lead
washer has been found necessary at this point as some
few cases of bad connection have been found. Under no
circumstances must the spring washer be omitted or
the assembly shortened in any way. Any attempt to do
so is likely to lead to breakage of the pedestal when the
nut retaining the cover in position is tightened up.

The armature return spring should be fitted with its
larger diameter towards the coil and its smaller diameter
resting against the armature. This spring must not be
stretched or otherwise interfered with, or the action of
the pump will be affected.
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Fig. B3

The correct sequence of assembly of the
connecting components on the terminal
screw

Fig. B4

The method which should be employed to check the
correct setting of the armature

Section B.5

RESETTING THE DIAPHRAGM FOR CONTACT
BREAKER ‘THROW-OVER’

(1) If the armature and centre rod have been un-
screwed it will be necessary to reset them. In order
to do this swing to one side the spring blade which
carries the contact points.

(2) Fit the impact washer in the recess of the arma-
ture.

(3) Screw the armature into position.

(4) Place the 11 guide rollers in position around the
armature. No jointing compound may be used on
the diaphragm.

(5) Hold the magnet assembly in the left hand in an
approximately horizontal position.

(6) The armature should then be screwed inwards,
generously, until the ‘throw-over’ ceases to operate,
and should then be screwed back gradually, a
sixth of a turn (or one hole) at a time, and pressed
in after each part of a turn until it is found that
when it is pushed in slowly and firmly the ‘throw-
over’ mechanism operates. Then wunscrew the
armature a further two-thirds of a turn (four of the
six holes). When a new diaphragm is fitted it is
probable that considerable pressure will be required
to push the armature right home.

(7) Place the cast-iron body in position on the main
body, taking care to see that the drain hole in the
cast-iron body is at the bottom in line with the
filter plug in the main body and that all the rollers
are still in their correct positions.

If a roller drops out of position it will get trapped
between the two ports, and this will cut a hole
in the diaphragm.

B.5
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Make sure that the cast-iron body is seating
properly on the main body and insert the six
securing screws. Before tightening these down it
is essential that the diaphragm should be stretched
to its outermost position.

Do this by inserting a matchstick behind one
of the white fibre rollers on the outer rocker, thus
holding the points in contact (after first reposition-
ing the spring blade into its normal position). If
a current is then passed through the pump the
magnet will be energized and will pull the armature
and diaphragm forward, and while it is in this
position the six screws should be tightened
Although the diaphragm-stretching operation can

-

FORKED
WEDGE
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Fig. B.5

The use of a forked wedge to keep the armature in

the correct position for fitting the diaphragm

be effected by the matchstick method, a special
tool for the purpose is available from the S.U.
Carburetter Co. and their distributors. The tool is
a steel wedge to be inserted under the trunnion
(Fig. B.5) in the centre of the inner rocker in order
to stretch the diaphragm to its outermost position
before tightening the six flange screws.

(8) Finally, check that when the spring blade is in

B.6

its normal position the clearance hole in it is so
positioned around the locking screw that each
contact point, according to the operation of the
outer rocker, wipes over the centre-line of the other
contact point, and that this wiping action is not

all to one side of the centre on either contact. The
width of the gap at the points is approximately
*030 in. (76 mm.).

(9) The pump should now be placed on test, using
a cut-away cover to enable the contact breaker
action to be observed and at the same time prevent
the rocker hinge pin from falling out.

A test rig of the type illustrated in Fig. B.6 is advised,
and can be obtained complete and ready for use from
the S.U. Carburetter Co. or their distributors. Either
petrol or paraffin may be used for testing purposes, and
the pump should be mounted approximately 3 ft.
(90 cm.) above the test tank. The use of a glass tube and
rubber connections between the pump and the test tank
is advised. When the pump is switched on it should
prime itself promptly, and the paraffin, which is normally
used for testing, should rise in the glass tube until it
flows over the top of the pipe having the ¥ in. (4 mm.)
hole drilled in it 2 in. (5 cm.) below the top of the pipe.
If the output of the pump is not up to normal the ¥ in,
(4 mm.) diameter hole will be able to deal with all the
paraffin pumped and the liquid will not flow over the
top of the pipe. If a time test is used 1 pint (-57 litre) of
fuel per minute should be pumped.

This, therefore, constitutes a simple form of flow-
meter which establishes in a simple manner whether
the pump is giving a sufficient output or not. If there
is any air leak in the pump or in its connections bubbles
will be seen coming out of the pipe projecting down-
wards into the flow-meter. Bubbles will certainly come
through here for a short while after starting up, but they
should cease after the pump has been running for a
minute or so. The tap should then be turned right off
and the pump should stand without repeating its action
for at least 15 seconds. If it repeats within this time the
suction valve is not seating correctly.

The tap should then be turned off slowly to see if
the pump idles satisfactorily and that the outer rocker
comes forward till it makes contact with the pedestal,
and while it is in this position the tip of the blade should
be pressed inwards to reduce the stroke of the pump
gradually. However much this stroke is reduced, the
pump should go on pumping normally until it fails
altogether owing to there being no gap left. If instead of
pumping it buzzes, it usually indicates excessive flexibility
in the diaphragm. This, of course, is not likely to be
experienced with a new diaphragm. The tap should then
be turned on again and the pump tested on 9 volts (or
on 4% volts if it is a 6-volt pump), and it should work
satisfactorily under these conditions, although probably
with a reduced output.

It is as well to let the pump run for 10 minutes or so
before carrying out these various tests. The cover, which
is black for 12-volt andbrown for 6-volt, should then.
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be fitted and held in place with an ordinary brass nut
and an insulated dome nut fitted on the end of the ter-
minal. The type of the pump can always be identified
by the colour of the sleeving on the coil ends, this being
red for low pressure and brown for high pressure (both
being 12-volt).

NOTE.—There are three important points which are
repeatedly overlooked by operators. These seriously affect
the functioning of the pump; they are:

(1) To keep the contact breaker blade out of contact

while obtaining the correct diaphragm setting.

(2) To press firmly and steadily on the armature
instead of jerking it while obtaining the setting.

(3) Omission to stretch the diaphragm to the limit of
its stroke while tightening up the body screws.

Section B.6

TRACING PETROL PUMP TROUBLES

Should the pump cease to function, first disconnect
the petrol delivery pipe from the pump. If the pump
then works the most likely cause of the trouble is a
sticking needle in the float-chamber of the carburetter.
Should the pump not work, disconnect the lead from
the terminal and strike it against the body of the pump
after switching on the ignition. If a spark occurs it
indicates that the necessary current is available at the
terminals and that the trouble arises with the pump
mechanism. If no spark can be detected, then it is an
indication that the current supply has failed and that
attention should be given to the wiring and battery.
If current is present, further investigation should be
carried out by removing the bakelite cover, which is
retained by the terminal nut. Touch the terminal with
the lead. If the pump does not operate and the contact
points are in contact, yet no spark can be struck off the
terminal, it is very probable that the contact points are
dirty and require cleaning. These may be cleaned by
inserting a piece of card between them, pinching them
together lightly, and sliding the card backwards and
forwards.

If, when the wire is connected to the terminal and
the tickler of the carburetter is depressed, the points
fail to break it is possible that there is either an obstruc-
tion in the suction pipe, which should be cleared by
blowing it through with air, or some irregularity in the
pump itself is preventing the correct movement. This
may be due either to the diaphragm having stiffened, or
to foreign matter in the roller assembly which supports
the diaphragm, in which case the diaphragm should be
removed and the whole assembly cleaned and reassembled
in accordance with the instructions in Sections B.4 and
B.5.

Morris Minor. Issue 2. 44926
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Fig. B.6
Checking rig

On the other hand, if the points are not making con-
tact, see that the tips of the inner rocker (25) are in
contact with the magnet housing. If they are not it is an
indication that the armature has failed to return to the
end of its normal travel.

To cure this loosen the six screws which attach the
magnet housing to the pump body and make sure that
the diaphragm is not sticking to the face of the magnet

B.7
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Fig. B.7

The petrol pump, showing the filter withdrawn for
cleaning. Make sure that the terminal nuts are tight,
particularly the one for the earth wire

housing by carefully passing a penknife between the two.
The hinge pin (19) should then be removed and the
six retaining screws tightened up again. The tips of the
inner rockers will probably now be found to be making
contact with the face of the magnet housing, but if they
are not it will be necessary to remove and dismantle
the whole magnet assembly in order to ascertain if an
accumulation of foreign matter has caused a jam.
Remember that whenever the magnet housing is removed
care should be taken to see that the guide rollers (10)
do not drop out.

Pump noisy

If the pump becomes noisy and works rapidly it is
usually an indication that there is an air leak on the
suction side of the pump. Check the level of the petrol
in the tank and see that it is not too low.

The simplest way to test for air leakage is to dis-
connect the petrol pipe from the carburetter and place
its end in a glass jar (approximately 1 pint or half a
litre) and allow the pump to deliver petrol into it. If air
bubbles appear when the end of the pipe has become
submerged in the petrol it is a clear indication of an air
leak on the suction side of the pump in the petrol feed
pipe between the tank and the pump which should be
found and cured. Check all the unions and joints, making
sure that the filter union and inlet unions are all quite
air-tight.

Failure to deliver petrol
Should the pump continue beating without delivering
petrol, it is probable that some dirt has become lodged

8.8

under one of the valves, in which case they should be
dismantled by unscrewing the top or delivery union and
lifting out the valve cage, when they can be cleaned and
reassembled. When replacing it see that the thin, hard,
red fibre washer is below the valve cage and the thick,
orange one above.

If the pump struggles to pump and becomes very hot
it is probable that the filter has become clogged or there
is an obstruction on the suction side. The filter is readily
removed for cleaning by unscrewing its retaining plug
at the bottom of the pump.

Section B.7

PETROL PUMP MAINTENANCE

Apart from keeping the contacts clean and removing
the filter at regular intervals for cleaning, there is no
maintenance required on the petrol pump.

The filter can be removed by unscrewing the hexagon
plug at the bottom of the pump, when it can be cleaned
in petrol with a stiff brush. Never use rag to clean a
filter.

Many of the troubles encountered with the pump
are a result of the terminals not being tight, resulting
in poor connections. Make sure that the earth wire
terminal, in particular, is quite tight.

Fig. B.8

The contact breaker points can be cleaned by drawing

a strip of paper between them while holding them

lightly together with a finger. If in bad condition they

should be cleaned with a fine carborundum stone after
dismantling

Morris Minor. Issue 2. 44926
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Section B.8
CARBURETTER

The carburetter is an S.U. of the controllable jet
type, fitted with an air silencer or air cleaner.

A damper is provided consisting of a plunger and
non-return valve attached to the oil cap nut and operat-
ing in the hollow piston rod, which is partly filled with
oil. Its function is to give a slightly enriched mixture on
acceleration by controlling the rise of the piston and
prevent piston flutter.

At the specified intervals remove the damper unit and
pour oil to Ref. F (page P.2) into the hollow piston rod
to a point % in. (13 mm.) above the top of the rod.

tion that the engine idles at a moderate speed. Adjust
the jet to give a richer mixture by screwing the jet adjust-
ing nut downwards, keeping the jet head in contact with
it, until the mixture is obviously too rich, as indicated
by ‘hunting’ and a sooty exhaust. Now screw the jet
adjusting nut upwards, still keeping the jet head in con-
tact with it, until it brings the jet to the position where
the engine idles with an even exhaust and runs at the
best possible speed for this throttle opening.

A simple way to test for correct mixture at this stage
is to lift the piston up slightly to a height of approxi-
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Fig. B9
The S.U. carburetter. On later models the float-chamber is on the forward side of the carburetter

Section B.9
CARBURETTER ADJUSTMENTS

Mixture
Run the engine until it attains its normal running
temperature.

Adjust the throttle abutment screw to such a posi-
11626
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mately & in. (-8 mm.). When this is done the engine
should run slightly faster. If it runs appreciably faster and
continues to do so when the piston is still further lifted
the mixture is too rich.

If the engine stops when the piston is raised ¢ in.
(-8 mm.) the mixture is too weak. Final slow-running
adjustment is carried out by resetting the throttle.

B9
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SHOULDER

Fig. B.10

The shoulder of the needle should be flush with the
under face of the piston. Two types of shoulder are
in use and the correct datum point for each is shown

If, after this adjustment has been made, the perfor-
mance is not satisfactory a different needle may be neces-
sary. If the car pulls better with the manual control pulled
out slightly a richer needle is indicated, and the reverse if
the running becomes worse.

Should it be necessary to change the needle, this
can be done by removing the two screws holding the
suction chamber in position and lifting off the suction
chamber, after marking its position to ensure that it is
refitted in its original position. The piston can now
' be removed. At the side of the piston will be found
a set screw. When this is slackened off the needle can
be withdrawn and the new needle fitted. The correct
position of the needle is with its shoulder flush with
the face of the piston. When replacing, ensure that the
keyway at the side of the piston registers with the key
in the body and that all machined faces and parts are
kept sorupulously clean.

Float-chamber

On early models the float-chamber is at the rear of
the carburetter, and on later models it is fitted on the
forward side of the carburetter.

The position of the forked lever in the float-chamber
must be such thai the level of the float (and therefore
the height of the fuel at the jet) is correct.

This is checked by inserting a § in. (9-5 mm.) round
bar between the forked lever and the machined lip of
the float-chamber lid. Use a g in. (11 mm.) bar to set
the lever on 2} in. (57 cm.) diameter float-chambers.
"The prongs of the lever should just rest on the bar (see
Fig. B.12) when the needle is on its seating. If this is
not so, the lever should be reset at the point where the
prongs meet the shank. Do not bend the shank.

B.10

Mixture control and throttle interlinkage

Adjust the throttle interlinkage screw so that there i
just clearance between its end and the anvil of the smal
rocking lever, which is linked to the jet control lever
when the mixture control knob is pushed right home.

Section B.10

CENTRING THE JET

First remove the clevis pin at the base of the je
which attaches the jet head to the jet operating lever,
withdraw the jet completely and remove the adjusting
nut and the adjusting nut spring. Replace the adjust.
ing nut without its spring and screw it up to the highest
position. Slide the jet into position until the jet head
is against the base of the adjusting nut. When this
has been done feel if the piston is perfectly free by
lifting it up with the finger with the dashpot piston
removed. If it is not, slacken the jet holding screw
and manipulate the lower part of the assembly, includ-
ing the projecting part of the bottom half jet bearing,
adjusting nut, and jet head. Make sure that this
assembly is now slightly loose. The piston should then
rise and fall quite freely as the needle is now able to
move the jet into the required central position. The jet
holding screw should now be tightened and a check
made to determine that the piston is still quite free. If it
is not found to be so the jet holding screw should be
slackened again and the operation repeated. When com-
plete freedom of the piston is achieved the jet adjusting
nut should be removed, together with the jet, and the
spring replaced. The adjusting nut should now be
screwed back to its original position.
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Adjustment of the jet is achieved by turning the jet
adjusting nut in the appropriate direction as shown

Morris Minor. Issue 5. 11626
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Section B.11

SOURCES OF CARBURETTER TROUBLE

Piston sticking

The piston assembly comprises the suction disc and
the piston forming the choke, into which is inserted
the hardened and ground piston rod which engages in
a bearing in the centre of the suction chamber and in
which is, in turn, inserted the jet needle. The piston
rod running in the bearing is the only part which is
in actual contact with any other part, the suction

BEND HERE

‘fTHIS PORTION
MUST BE FLAT

746 owa. TEST

Fig. B.12

Showing the place where the float lever should be
set and (below) the method of checking the correct
adjustment of the lever

disc, piston, and needle all having suitable clearances
to prevent sticking. If sticking does occur the whole
assembly should be cleaned carefully and the piston
rod lubricated with a spot of thin oil. No oil must be
applied to any other part except the piston rod. A
sticking piston can be ascertained by removing the
dashpot piston damper, inserting a finger in the air
intake, and lifting the piston, which should come up
quite freely and fall back smartly onto its seating when
released.

Water or dirt in the carburetter

When this is suspected lift the piston with a pencil.
The jet can then be seen. Flood the carburetter by
depressing the float-depressing plunger and watch the

Morris Minor. Issue 3. 54936

Fig. B.13

Indicates an incorrectly centred jet which is eccentric
1o the jet aperture in the carburetter body

jet; if the petrol does not flow through freely there
is a blockage. To remedy this, start the engine, open
the throttle, and block up the air inlet momentarily
without shutting the throttle, keeping the throttle open
until the engine starts to race. This trouble seldom arises
with the S.U. carburetter owing to the size of the jet and .
petrol ways. When it does happen the above method

Fig. B.14

The carburetter filter should be removed and cleaned
at the specified intervals. Use a brush and petrol—
never use a rag

B.11



The carburetter suction cham-
ber, suction disc, piston, and
piston rod partly sectioned
to show the details of the
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will nearly always clear it. Should it not do so, the only
alternative is to remove the jet.

This, however, should on no account be done unless it
is absolutely necessary as it has to be carefully centred
when fitting, and it is practically impossible to assemble
this part correctly unless it is first thoroughly understood
how to carry this out (see Section B.10).

Float needle sticking

If the engine stops, apparently through lack of fuel,
when there is plenty in the tank and the pump is working
properly, the probable cause is a sticking float needle.
An easy test for this is to disconnect the pipe from the
electric pump to the carburetter and switch on the
ignition to check if fuel is.delivered; if it is, starvation

.

v - )
45m
2

Tapered jet needle e
N e Jet bearing (top half)
: ¢§, \\ , ‘ et bearing (top ha
Copper washer \\zg §§§ \
A RN
Gland washer (\\\ - § §///// |
i i ) 4;\3 5"3 A Brass gland washer
| N LY== -\ N
e and o \\\\\:é’? .g ':gi‘\\ Coppet washer
AN Z N2
Jet screw h.} ;.E g}? _., Sealing washer
72N Z ) §./'\
Bevelled brass washer ///,,§ gis §.'?‘ %
N Y .
’.\ g ( N Jet bearing (bottom half)
\\5 iy NS
Gland washer \\\, \\/ /\% Brass gland washer
Adjusting nut spring “% / )
%4 = N Jet
Adjusting nut ==—————%= — ; §§
NS SN
g Jet head
Fig. B.17
An enlarged view of the jet assembly, showing its
component parts

cerrivrre

sreeses srerse

Float-chamber flooding

This can be seen by the petrol flowing over the float-
chamber and dripping from the air inlet, and is generally
caused by grit between the float-chamber needle and
its guide. This can usually be cured by depressing the
float-depressing plunger to allow the incoming flow of
petrol to wash the grit through the guide and into the
float-chamber.

has almost certainly been caused by the float needle
sticking to its seating, and the float-chamber lid should
therefore be removed, the needle and seating cleaned,
and refitted. At the same time it will be advisable to
clean out the entire fuel feed system as this trouble is
caused by foreign matter in the petrol, and unless this
is removed it is likely to recur. It is of no use whatever
renewing any of the component parts of the carburetter,

B.13
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Fig. B.18

The manner in which the inner cable of the carburetter
mixture control must be twisted to emsure proper
Junctioning of the ratchet device on later models

and the only cure is to make sure that the petrol tank
and pipe-lines are entirely free from any kind of foreign
matter or sticky substance capable of causing this
trouble.

Mixture control failing to lock

An improved mixture control having a radial move-
ment restricted to 90° is fitted to later models, and it
is essential for the proper functioning of the ratchet
device that there is a rotational bias on the cable when
it is clamped in position to the carburetter mixture
control lever. To ensure this the inner cable must be
given an initial twist of approximately half a turn in a
clockwise direction, looking at the end of the cable,
before the clamping nut is tightened up (see Fig. B.18).

Section B.12

AIR SILENCER (Home Models)

Cars supplied to the Home market are fitted with an
air intake silencer.
No maintenance is required.

AIR CLEANER (Export Models)
Cars supplied overseas are fitted with an oil bath air
cleaner of the A.C. type.
Reference to Fig. B.21 shows that the air enters the
cleaner through the opening between the shell and the

B.16

top cover. It then passes downwards through the annu-
lar passage between the two and strikes the oil shelf,
reversing upwards into the filter element through the
openings provided in the filter casing.

The majority of the dust and dirt suspended in the
ingoing air is precipitated into the oil in the bottom of
the cleaner when the air stream reverses above the oil
shelf and settles in the bottom of the oil sump as sludge.
Subsequently a cleaning operation also takes place as
the partly cleaned air is drawn upwards through the
woven metallic mesh filtering element.

The cleaned air passes out of the filter element through
the top openings and then to the air intake through the
central passage.

The filter element is automatically oiled and washed
by oil picked up from the shelf by the incoming air.

Cleaning and re-oiling

The cleaner should be cleaned and filled with new
oil at the specified intervals, or more frequently if in-
spection for sludge shows this to be necessary.

Wash the filter element thoroughly in a bowl of
paraffin (kerosene), and allow it to drain and dry
thoroughly.

Lift out the oil container, empty the oil, and scrape
out the accumulated sludge. Wash the entire oil container
in paraffin (kerosene) and fill to the indicated level with
engine oil (Ref. A, page P.2). It is not necessary to
re-oil the filter element as this is done automatically as
soon as the engine starts up.

Make sure that the cork sealing gaskets are in good
condition and reassemble the cleaner.
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Fig. B.19
The air silencer fitted to Home models
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Fig. B.20

The oil bath air cleaner fitted to models for use
overseas

Section B.13

INDUCTION HEATERS

To deal with the conditions of extreme cold existing
in some countries an induction heater is fitted between
the carburetter and the induction manifold on models
exported to the countries affected.

Induction heaters (Part No. 31670) can be fitted to
cars not so equipped in the following manner:

(1) Remove the existing air silencer (or oil bath

cleaner) and carburetter intake pipe.

(2) Remove the carburetter from the manifold.

(3) Remove the carburetter studs from the manifold
flange and clean the flange face thoroughly, taking
care to keep it perfectly flat.

(4) Insert two longer studs (Part No. 31672).

(5) Fit the induction heater (Part No. 31670) on the
studs with the bulb of the thermostat at the top

Morris Minor. Issue 2. 44926

TO CARBURETTER

Fig. B.21

A section through the air cleaner, showing its con-
struction and the path taken by the incoming air

and pointing inwards towards the centre-line of the
engine and without the spacer (Part No. 15615).

(6) Drill a § in. (10-5 mm.) diameter hole through
the bulkhead and fit the grommet (Part No. 86663).

(7) Pass the tag end of the heater wire through the
grommet and bulkhead from the inside, and con-
nect it to the thermostat terminal.

(8) Disconnect the single snap connector in the wind-
screen wiper lead and connect the two wires into
the double snap connector on the heater.

(9) Refit the carburetter intake pipe and the new air
cleaner bracket (Part No. 31671) for the Export-
type cleaner, or bracket (Part No. 31673) for the
Home-type air silencer.

(10) Replace the air cleaner or silencer.

B.17
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SECTION BB

THE FUEL SYSTEM
OF THE MORRIS MINOR (Series II)

Section No. BB.1
Section No. BB.2
Section No. BB.3

Section No. BB.4

Maintenance of the fuel system.

Air cleaner.
Induction heaters.

Dust-proofed carburetters.
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THE FUEL SYSTEM

Section BB.1

MAINTENANCE OF THE FUEL SYSTEM

The fuel system used on the Morris Minor (Series II)
is similar in principle to that on the Morris Minor
(Series MM), and when maintaining or adjusting the
carburetter or petrol pump reference should be made
to the appropriate paragraph in Section B. To assist
in using the instructions given in Section B a number
of illustrations are given here of the components of the
Morris Minor (Series II) fuel system.

Section BB.2

AIR CLEANER (Home Models)

Cars supplied to the Home market are fitted with an
oil-wetted-type air cleaner.

7838W

Fig. BB.1

The carburetter filter should be removed and cleaned
at the specified intervals (see Section B.11)

At the specified intervals remove the cleaner and
wash it in petrol (gasoline). After washing, dry the cleaner
thoroughly and re-oil the gauze before refitting.

AIR CLEANER (Export Models)

The oil-bath-type air cleaner fitted to the Morris
Minor (Series II) differs from that fitted to the Morris
Minor (Series MM) in that the cover and filter element
assembly are in one piece as opposed to being separate
components. A similar procedure should be followed
in both cases when cleaning and re-oiling, except that
there is only one gasket which may need renewing on the
Series II air cleaner.

BB.2

Fig. BB.2
Adjusting the jet (see Section B.9)

Section BB.3

INDUCTION HEATERS

To deal with the conditions of extreme cold existing
in some countries an induction heater is fitted between
the carburetter and the induction manifold on models
exported to the countries affected.

Induction heaters (Part No. 31670) can be fitted to
cars not so equipped in the following manner:

(1) Remove the existing air silencer (or oil bath

cleaner) and carburetter intake pipe.

(2) Remove the carburetter from the manifold.

Fig. BB.3

Adjusting the slow-running by means of the throttle
lever stop screw (see Section B.9)
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(6) Disconnect the single snap connector in the wind-
screen wiper lead behind the instrument panel
and connect the two wires into the double snap
connector on the heater.

> 2\ — / \ /% (7) Refit the carburetter intake pipe and replace the
> air cleaner or silencer.

Section BB.4

DUST-PROOFED CARBURETTERS

A dust-proofed carburetter in which the piston suction
chamber draws cleaned air from the air cleaner pipe
only is fitted to later models and can be recognized by

Fig. BB.4

Adjusting the gap between the throttle interconnecting
lever and the throttle operating lever (see Section B.9)

(3) Clean the flange face thoroughly, taking care to
keep it perfectly flat.

(4) Fit the induction heater on the studs with the
bulb of the thermostat at the bottom pointing
inwards towards the centre-line of the engine and
without the spacer.

(5) Pass the tag end of the wire through one of the
existing holes in the dash and connect it to the
thermostat terminal.

TO CARBURETTER

Fig. BB.6

A section through the oil bath air cleaner fitted to the
Morris Minor (Series II) (Export)

e
==

the additional hole in the carburetter air cleaner flange.
There is also an additional hole in the flange seal and air
pipe, and it is essential that only the latest-type air pipe
(Part No. ARA 0013) and latest-type seal (Part No.
ACA 5071) are used with the latest-type carburetter. The
new pipe and seal may be used to service an earlier
carburetter without affecting its operation.

The new carburetter also has a larger union for the

Fig. BB.5 vacuum ignition advance pipe, and a new pipe with a
The method in which the inner cable of the carburetter larger nut is fitted.
mixture control must be twisted to ensure proper The above changes were introduced at Engine No.
functioning of the ratchet device (see Section B.11) 61601.

B8B3
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SECTION BBB

THE FUEL SYSTEM
OF THE MORRIS MINOR 1000

Section No. BBB.1 Maintenance of the fuel system.

Section No. BBB.2  Oil bath air cleaner.

Section No. BBB.3 Dry-type air cleaner (9M Engines).

Section No. BBB.4 Preventing carburetter from freezing (9M Engines).
Section No. BBB.S Dry-type air cleaner (10MA Engines).

Section No. BBB.6 HS2 carburetter.

Section No. BBB.7 Induction and carburetter suction chamber heaters.
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Section BBB.1

MAINTENANCE OF THE FUEL SYSTEM

The fuel system used on the Morris Minor 1000 is
similar in principle to that on the Morris Minor (Series
MM and Series II), and when maintaining or adjusting
the carburetter or petrol pump reference should be made
to the appropriate paragraph in Section B.

Fig. BBB.1
Adjusting the jet (see Section B.9)

Section BBB.2

OIL BATH AIR CLEANER

An oil bath air cleaner of the A.C. type is fitted to all
ecarlier models.

Most of the dust and dirt suspended in the ingoing air
is precipitated into the oil in the bottom of the cleaner
when the air stream reverses above the oil shelf and
settles in the bottom of the oil sump as sludge. Sub-
sequently a cleaning operation also takes place as the
partly cleaned air is drawn upwards through the woven
metallic mesh,

The filter element is automatically oiled and washed
by oil picked up from the shelf by the incoming air.

Cleaning and re-oiling

The cleaner should be cleaned and filled with new oil
at the specified intervals, or more frequently if inspection
shows this to be necessary.

Wash the filter element in a bowl of paraffin (kerosene)
and allow it to drain and dry thoroughly.

Lift out the oil container, empty the oil, and scrape out
the accumulated sludge. Wash the entire oil container

BBB.2

in paraffin (kerosene) and fill to the level with engine oil.
It is not necessary to re-oil the filter element; it is done
automatically as soon as the engine starts up.

Make sure that the cork gasket is in good condition
and reassemble the cleaner.

Section BBB.3

DRY-TYPE AIR CLEANER
(OM Engines)

A dry-type air cleaner has superseded the oil bath
type of air cleaner on all Home models of the Minor 1000
and subsequently on all Export models, The new air
cleaner was fitted from Car Nos. 698137 and 693918
(Traveller) for the Home market and from Car No.
720666 (all models) for the Export market.

To suit both the oil bath and dry types of air cleaner,
carburetters were fitted with a different needle having
the designation ‘M’. The ‘BXI1’ needle employed pre-
viously is not suitable for use with the dry-type air
cleaner, though the ‘M’ needle may be used in conjunc-
tion with an oil bath air cleaner. This modification was
incorporated on the following engines:

IM-U-H284925 to 285000 and 285091 onwards.
9M-U-L282078 to 282100 and 282680 onwards.

Maintenance attention required by the dry-type air
cleaner differs from that recommended for the oil bath
air cleaner used previously.

At the specified intervals renew the element.

s689W
Fig. BBB.2
The component parts of the dry-type air cleaner
(9M Engines)

1. Cover-securing wing nut.
2. Cleaner body cut-out.

Morris Minor. Issue 7. 54936
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2-750"
(¢9-05am)

Fig. BBB.3

Alternative position for breather nozzle
(9M Engines)

To remove the paper element (see Fig. BBB.2) unscrew
the wing nut (1) on the top of the cleaner and lift the
assembly from the induction pipe. Prise the cover from
the cleaner body with a screwdriver inserted into one of
the two cut-outs (2), remove the cover, and lift out the
element.

Section BBB.4

PREVENTING CARBURETTER FROM FREEZING
(M Engines)

Under very low temperature conditions water vapour
passing from the rocker cover to the air cleaner can
condense and form ice in the carburetter. This trouble
can be overcome by trapping the vapour in the air
cleaner element in the following way.

Remove the pipe between the rocker cover and the air
cleaner elbow, and plug connection (A) with a screw
(Fig. BBB.3). A suitable screw is PMZ 0406 } in. % § in,
UNF. pan head.

Drill a §§ in. (13-49 mm.) dia. hole in the air cleaner
intake at the position (8) (Fig. BBB.3), make a restricted
inlet nozzle of 20 S.W.G. (910 mm.) material to the
dimensions shown, and silver-solder into the hole. Cut
off the original rubber breather pipe to the requisite
length and refit it between the rocker cover and the
nozzle (8).

BBBA

Section BBB.S

DRY-TYPE AIR CLEANER

(I0MA Engines)

Removing

To remove the element, unscrew the wing nut from
the top of the cleaner, remove the body, and extract the
element. Collect the base and rubber washer, remove
the screws securing the air cleaner tie-rod casting to the
carburetter body, and lift away the tie-rod casting and
joint washer.

Refitting

Reverse the removal procedure.

Fit a new element at the specified intervals, or more
frequently in dusty operating conditions. Do not disturb
the air cleaner body or remove the element at any other
time.

NOTE.—The air cleaner intake should be positioned
adjacent to the exhaust manifold during winter operating
conditions in order that the possibility of carburetter icing
is reduced to the minimum, It is advisable to move the
intake away from the manifold in warmer weather.

Section BBB.6

HS2 CARBURETTER
Description
The HS2 carburetter is of the automatically expanding
choke type in which the size of the main air passage (or

\\
[

e Ly

Fig. BBB.4
Dry-type air cleaner (10M A Engines)
1. Wing nut. 3. Body.
2. Element. 4. Casting and tie-rod.

5. Base and venturi.

Morris Minor. Issue 5. 54936
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choke) over the jet, and the effective area of the jet, are
variable according to the degree of throttle opening used
on the engine against the prevailing road conditions
(which may differ widely from light cruising to heavy
pulling).

Therefore, to serve the complete throttle range a single
jet only is used, being a simple metal tube sliding in a
single bearing bush, fed by fuel along a small-diameter
nylon tube leading direct from the base of the float-
chamber. The jet is varied in effective area by a tapered
fuel metering needle sliding into it.

The HS2 carburetter is of improved design, and is
fitted to the Minor 1000 and Traveller 1000 from
Engine Nos. 9M-U-H353564 to 9M-U-H353600,
9M-U-L351279 to 9M-U-L351300, and 9M-U-H353642
and 9M-U-L353449 on. Modifications to the accelerator
cable, throttle return spring, mixture control, and
ignition control pipe are entailed, and the HS2 car-
buretter is not readily interchangeable with the earlier
type, except in complete sets of components.

Maintenance and adjustments are as previously
described in Sections B.8 to B.1l, with the following
exceptions.

Mixture control and throttle interlinkage adjustment

Pull out the mixture-control knob on the fascia (a
minimum of } in. or 6 mm.) until the linkage is about to
move the carburetter jet and adjust the fast-idle cam
screw to give an engine speed of about 1,000 r.p.m. when
hot.

Fig. BBB.5
The HS2 carburetter

1. Jet adjusting nut.
2. Throttle stop screw.
3. Fast-idle adjusting screw.

4. Jet locking nut.
5. Float-chamber securing bolt.
6. Jet link securing screw.

Morris Minor. Issue 7. 58436
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Fig. BBB.6
A section through the HS2 carburetter, showing:

1. Jet locking nut.
2. Jet adjusting nut.
3. Jet head.

4. Nylon fuel pipe.
5. Piston lifting pin.
6. Piston damper oil well.

Centring the jet

When the suction piston is lifted by the spring-loaded
piston lifting pin it should fall freely and hit the inside
jet bridge with a soft, metallic click—that is, with the jet
adjusting nut (2) (Fig. BBB.6) in its topmost position.

If this click is not audible, but is so when the test is
repeated with the jet in the fully lowered position, then
the jet unit requires recentring on the needle, as described
below.

(1) Disconnect the link between the jet lever and the
jet head by removing the screw (6, Fig. BBB.S).

(2) Unscrew the union holding the nylon feed tube
into the base of the float-chamber, and withdraw
the tube and jet together. Unscrew the jet adjust-
ing nut and remove the lock spring. Replace the
adjusting nut and screw it right up to its topmost
position, then replace the jet and feed tube.

BBB.5
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Fig. BBB.1

The method of checking the correct adjustment of the
float lever (OM Engines)

(3) Slacken off the large jet locking nut (1, Fig.
BBB.6) until the jet bearing is just free to rotate by
finger pressure.

(4) With the damper removed and using a pencil on
top of the piston rod, gently press the piston and
needle down onto the jet bridge.

(5) Tighten the jet locking screw, observing that the
jet head is still in its correct angular position.

(6) Lift the piston and check that it falls freely and
evenly, hitting the jet bridge with a soft, metallic
click. Then fully lower the jet and re-check to see
if there is any difference in the sound of the impact;
if there is and the second test produces a sharper
impact sound, the centring operation will have to
be repeated until successful, the nut and lock spring
being replaced after the conclusion of the operation.

Float-chamber (9M Engines)

The position of the float lever in the float-chamber
must be such that the level of the float (and therefore
the height of the fuel at the jet) is correct.

This is checked by inserting a & in. (7°94 mm.) round
bar between the float lever and the machined lip of the
float-chamber lid. The forked end of the lever should
just rest on the bar (see Fig. BBB.7) when the needle is
on its seating. If this is not so, the lever should be reset
at the point where the forked end meets the shank.

Do not bend the shank, which must be perfectly flat
and at right angles to the needle when it is on its seating.

Float-chamber (10MA Engines)

To check the float level hold the float-chamber lid and
float assembly upside-down and place a § in. (3:18 mm.)

BBB.6

A9033AW

Fig. BBB.8

The method of checking the correct adjustment of the
Sfloat lever (10M A Engines)

A. }in. (3-18 mm.) bar. D. Float needle and seat
B. Machined lip. assembly.
C. Angle of float lever. E. Lever hinge pin.

diameter bar across the diameter of the machined lip
of the float-chamber lid parallel to the float lever hinge
pin and under the float lever. The face of the float lever
should just rest on the bar when the float needle is fully
on its seating. If this is not so, carefully reset the angle
made between the straight portion of the float lever and
its hinge until the correct position is obtained.

Section BBB. 7

INDUCTION AND CARBURETTER SUCTION
CHAMBER HEATERS

Heaters are fitted between the carburetter and the in-
duction manifold and to the carburetter suction chamber
on models exported to countries where conditions of
extreme cold exist.

The induction heater is fitted with the bulb of the
thermostat pointing inwards towards the centre-line of
the engine and the insulating washer against the manifold.
Earth return is through a small cut-away in the insulating
washer, and contact is made against the manifold flange.
The accelerator cable abutment plate is interposed
between the heater and the carburetter with an insulating
washer on each side of the plate.

The carburetter suction chamber heater is fitted on
the outside of the suction chamber and secured in posi-
tion by a retaining clip. The lead is connected to the
thermostat on the induction heater.
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SECTION C

THE IGNITION SYSTEM
OF THE MORRIS MINOR (Series MM)

Description and specification of equipment.

Section No. C.1 Locating the cause of uneven firing.
Section No. C.2  Testing the low-tension circuit.
Section No. C.3 High tension cables.

Section No. C.4 Sparking plugs.

Section No. C.5 Contact breaker mechanism.

Section No. C.6 Distributor lubrication.

Section No. C.7 Removal and replacement of the distributor.

Section No. C.8 Static ignition timing.

Section No. C.9 Dismantling the distributor.
Section No. C.10  Condenser.

Section No. C.11  Fitting new distributor bushes.
Section No. C.12  Reassembling the distributor.
Section No. C.13  Later distributor mounting.

Section No. C.14  High-lift cam.
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C THE IGNITION SYSTEM

GENERAL DESCRIPTION

The ignition equipment is of the coil type and is
provided with automatic advance mechanism which
relieves the driver of the necessity of adjusting the
timing. Its advantages are particularly evident when
accelerating and during hill climbing, since the danger
of knocking or pinking through excessive advance is
very much reduced.

The automatic advance device is housed in the distri-
butor unit, and it consists of a centrifugally operated
mechanism by means of which the ignition is advanced
in proportion to the engine speed.

Like the rest of the electrical equipment, it is wired
on the positive earth system, which results in longer
sparking plug life.

CONDENSER

SCREWS CONTACT
SECURING

CONTACT

mi"h%

Fig. C.1

The distributor with the cover and rotor arm removed,
showing its components

Distributor type

The distributor is a Lucas Model DKYH4A, Service
No. 40056, on early models. These identification marks
are stamped on the side of the distributor. When ordering
replacements always quote these numbers.

Later models are fitted with a distributor with a high-
lift cam bearing Type No. D2AH4/A176 and Service
No. 40333 (see Section C.14).

Ignition coil type
The coil is a Lucas Model Q12, Service No. 45020.

These identification marks are stamped on the base of
the ignition coil. When ordering always quote these
numbers.

C2

Sparking plugs
The standard sparking plugs for the Morris Minot
(Series MM) are Champion L10, 14 mm., } in. reach.

Section C.1

LOCATING THE CAUSE OF UNEVEN
FIRING
To test with sparking plugs in position

(1) Start the engine and set it to run at a fairly fast
idling speed.

(2) Short-circuit each plug in turn by placing a hammer
head or the blade of a screwdriver with a wooden
or insulated handle between the terminal and the
cylinder head. No difference in the engine per-
formance will be noted when short-circuiting the
plug in the defective cylinder. Shorting the other
plugs will make uneven running more pronounced.

(3) Having located the cylinder which is at fault,
stop the engine and remove the cable from the
terminal of the sparking plug. Restart the engine
and hold the end of the cable about & in. (48
mm.) from the cylinder head.

(4) If the sparking is strong and regular the fault
probably lies in the sparking plug. Remove the
plug, clean it, and adjust the gap to the correct
setting, or alternatively fit a replacement plug.
See Section C.4.

(5) If there is no spark, or if it is weak and irregular,
examine the cable from the sparking plug to the
distributor. After a long period of service the
rubber insulation may be cracked or perished, in
which case the cable should be renewed. Finally,
examine the distributor moulded cap, wipe the
inside and outside with a clean dry cloth, see that
the carbon brush moves freely in its holder, and
examine the moulding closely for signs of break-
down. After long service it may have become
tracked, that is, a conducting path may have
formed between two or more of the electrodes or
between one of the electrodes and some part of
the distributor in contact with the cap. Evidence
of a tracked cap is shown by the presence of a thin
black line in the places indicated. A replacement
distributor cap must be fitted in place of one that
has become tracked.

Section C.2

TESTING THE LOW-TENSION CIRCUIT
Testing in position
(1) Spring back the securing clips on the distributor
and remove the moulded cap and rotor. If the
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rotor is a tight fit it can be levered off carefully
with a screwdriver.

(2) Check that the contacts are clean and free from
pits, burns, oil, or grease. Turn the engine and
check that the contacts are opening and closing
correctly and that the clearance when the contacts
are fully opened is between -010 and ‘012 in.
(-25 and -30 mm.) or 014 and -016 in. (-36 and
‘40 mm.), according to the distributor fitted.
Correct the gap if necessary.

Disconnect the cable at the contact breaker
terminal ‘CB’ of the coil and at the low-tension
terminal of the distributor and connect a test lamp
between these terminals. If the lamp lights when
the contacts close and goes out when the contacts
open, the low-tension circuit is in order.

To locate fault

(1) Having determined, by testing as previously
described, that the fault lies in the low-tension
circuit, switch on the ignition and turn the engine
until the contact breaker points are fully opened.

(2) Refer to the wiring diagram and check the circuit
with a voltmeter (0-20 volts) as follows.

NOTE.—If the circuit is in order the reading on
the voltmeter should be approximately 12 volts.

(3) Battery to starter switch. Connect a voltmeter
between the starter terminal and a good earthing
point. No reading indicates a damaged cable or
loose connections.

(4) Starter switch to control box terminal ‘A’ (brown
lead). Connect a voltmeter to the control box
terminal ‘A’ and to earth. No reading indicates
a damaged cable or loose connections.

(5) Control box. Connect a voltmeter to the control
box terminal ‘A1’ and to earth. No reading indi-
cates a broken or loose connection.

(6) Control box terminal ‘A1’ and feed terminal of
the lighting switch (brown with blue lead). Connect
a voltmeter to the feed terminal of the lighting
switch and to earth. No reading indicates a
damaged cable or loose connections.

(7) Lighting switch feed terminal to terminal on ignition
switch (brown with blue). Connect a voltmeter
to the ignition switch terminal and to earth. No
reading indicates a damaged cable or loose con-
nections.

(8) Ignition switch. Connect a voltmeter to the other
ignition switch terminal and to earth. No reading
indicates a fault in the ignition switch.

(9) Ignition switch to control box terminal ‘A3’ (white
lead). Connect the voltmeter to the control box
terminal ‘A3’ and to earth. No reading indicates
a damaged cable or loose connections.

Morris Minor. Issue 6. 54936

(10) Control box terminal ‘A3’ to ignition coil terminal
‘SW’ (white lead). Connect a voltmeter to the
ignition coil terminal ‘SW’ and to earth. No read-
ing indicates a damaged cable or loose connections,

(11) Ignition coil. Disconnect the cable from the ‘CB’
terminal of the ignition coil and connect a volt-
meter to this terminal and to earth. No reading
indicates a fault in the primary winding of the coil
and a replacement coil must be fitted. If the correct
reading is given remake the connections to the
coil terminal.

MOULDED
TERMINAL

STRANDS
Fig. C.2

Demonstrates the correct method of fitting the high-
tension cable to the moulded terminal of the ignition
coil

(12) Ignition coil to distributor (white with black
lead). Disconnect the cable from the low-tension
terminal on the distributor and connect the
voltmeter to the end of this cable and to earth.
No reading indicates a damaged cable or loose
connections.

(13) Contact breaker and condenser. Connect the volt-
meter across the contact breaker points. No reading
indicates a fault in the condenser.

Section C.3

HIGH-TENSION CABLES

(1) The high-tension cables must be examined care-
fully and any which have the insulation cracked,
perished, or damaged in any way must be replaced.

(2) To fit the cable to the terminal of the ignition
coil thread the knurled moulded terminal over
the lead, bare the end of the cable for about
} in. (6 mm.), thread the wire through the brass
washer removed from the original cable, and
bend back the strands over the washer. Finally,
screw into its terminal.

C3
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~~, CARBON BRUSH

SCREW SECURING CABLE

Fig. C3

Pointed fixing screws secure the high-tension cables to
the distributor pick-up segments

To make the connections to the terminals in
the distributor moulded cap first remove the
cap and slacken the screws on the inside of
the moulding till they are clear of the cables.
Cut the new cables off to the required length, fill
the holes in the distributor cap with Silicone
grease, and push the cables fully home. Tighten
the fixing screws.

(3) The cables from the distributor to the sparking
plugs must be connected up in the correct firing
order, which is 1, 3, 4, 2.

Section C.4

ATTENTION TO SPARKING PLUGS

To obtain the best engine performance and most
economical running the sparking plugs must be kept
clean and correctly adjusted.

Inspect, clean, adjust, and renew sparking plugs at the
recommended mileage intervals.

When removing plugs note the condition of their
gaskets. A large proportion of the heat from the insulator
is dissipated to the cylinder head by means of the
gasket between the plug and the cylinder head. Plugs
not screwed down tight become overheated, causing
pre-ignition, short plug life, and ‘pinking’. The plug
leads should be numbered before they are disconnected
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from the plug terminals so that they can easily be re-
placed in the correct positions.

Plug inspection

After removal of the plug the condition of the elec-
trodes and deposits on the insulator and plug body should
be examined.

(1) If the insulator is brown in colour, the electrodes
grey, and the plug body dry or covered with a
thin layer of soot the engine condition and mixture
strength are satisfactory.

(2) A dry, greyish-yellow or brown insulator with
a thin layer of light-fawn powder deposit indicates
the use of a leaded fuel or a rich mixture.

(3) When the insulator is dry and fawn or white in
colour and the electrodes are corroded and burnt
at the tips the plug temperature is too high. This
is caused either through the use of an unsuitable
plug, by a weak mixture, or by high combustion
temperatures.

(4) Soot deposits, forming a black velvety coating
on the insulator and plug body, show that the
plug does not reach a self-cleansing temperature.
This may be due to a mixture which is too rich,
but if the deposit is wet it indicates that oil is also
reaching the combustion space in excessive quan-
tities. Correct operation may be restored by
adjusting the mixture, but an overhaul of the
engine is necessary to reduce the amount of oil
passing the piston,

(5) After cleaning, examine the plugs for cracked
insulators and the lower end for wear produced
through previous cleaning,

T

, " \ &
N

Fig. C4

Adjustments to the spark plug gap should be made
only by bending the side wire, preferably with a
Champion setting tool as shown here
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Whenever possible, sparking plugs should be cleaned
in a special plug cleaner of the type supplied by the plug
manufacturer. Oily plugs should be washed with petrol
first. A compressed-air jet should then be used to remove
any abrasive from the interior of the plug body and the
insulator. If a plug cleaner is not available a wire brush
is the best substitute. This should also be used to clean
any accumulation of carbon from the threads.

Having ensured that the plug is thoroughly clean
and still serviceable, the electrodes should be reset. A
combination gauge and setting tool produced by the
makers of Champion sparking plugs greatly facilitates
the correct and easy setting of the sparking plug points,
but care should be taken to avoid a false reading through
distortion of the points.

When resetting the points the side electrode only
should be adjusted to give the correct clearance. Never
bend the centre electrode.

Fig. C.5

The Champion L10
14 mm. sparking plug,
reach % in., which is
the standard equip-
ment for the Morris
Minor (Series MM)
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Champion L10 plugs are fitted as standard and their
spark gap should be set correctly (see ‘GENERAL
DATA’). :

Since each engine design has its own particular work-
ing temperature and pressure inside the cylinder, it is
essential that only sparking plugs recommended by
Morris Motors Ltd. be used. A plug designed for a hot,
dry engine will not function satisfactorily in relatively
cool, oily engines as it will constantly oil up and cause
trouble. On the other hand, a plug suitable for the oily
engine will not function in the hot type of engine as the
points will overheat and cause pre-ignition.

The threaded portion or ‘reach’ of the plug is also
important since it determines the position of the points

Morris Minor, Issue 5. 54936
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Fig. C6
The contact breaker, showing the adjustment screws

in the combustion chamber and may produce pre-
ignition if the threads on the plug body protrude beyond
the cylinder head.

Section C.5

CONTACT BREAKER MECHANISM

At the specified intervals check the contact breaker

as follows:
(1) Turn the engine until the contact breaker points
are fully opened and check the gap with a gauge

Fig. C.7

Cleaning the contact breaker points with a stick of
carborundum
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and apply a spot of clean engine oil to the top of
the pivot.

The contact breaker spring tension should be
between 20 and 24 oz. (567 and 680 gm.) measured
at the contacts.

Section C.6

DISTRIBUTOR LUBRICATION

To be carried out after servicing the distributor and

at the specified intervals.

(1) Give the cam a light smear of grease to Ref. D
(page P.2) and apply a slight trace of oil to the
top of the contact breaker lever pivot pin.

(2) Lift the rotor arm off the top of the spindle and
add a few drops of thin machine oil through the
lubricating passage provided in the spindle to
lubricate the cam bearing and distributor shaft.
(Do not remove the screw in the top of the spindle
as an oilway is provided.) Refit the rotor correctly,

Fig. C.8 and push it on the shaft as far as it will go.

(3) Add a few drops of engine oil to Ref. F (page
P.2) through the hole in the contact breaker base
through which the cam passes in order to lubricate
the automatic timing control. Do not allow any
oil to get on or near the contacts.

The cam bearing is lubricated through the opening
revealed when the distributor rotating arm is with-
drawn. Thin machine oil should be used

having a thickness of from ‘010 to -012 in. (-25 to
30 mm.) or 014 to 016 in. (:36 to 40 mm.),  Section C.7
according to the distributor fitted. If the gap is

correct the gauge should be a sliding fit. Do not REMOVAL AND REPLACEMENT OF

alter the setting unless the gap varies considerably THE DISTRIBUTOR

from the gauge thickness. o The distributor on early models can be removed and
To adjust the setting keep the engine in the replaced without interfering with the ignition timing,

position which gives maximum opening of the
contacts and then slacken the two screws securing
the fixed contact plate. Adjust the position of
the plate until the gap is set to the thickness of the
gauge and then tighten the two locking screws.

Remember that the cam only keeps the contact
points fully open over 10° and that care must be
taken to ensure that the points are in the fully
open position.

(2) If the contacts are dirty or pitted they must be
cleaned by polishing them with a fine carborun-
dum stone and afterwards wiping them with a
petrol-moistened cloth. The moving contact can
be removed from its mounting in order to assist
cleaning (see Fig. C.7). Check and adjust the
contact breaker setting after cleaning the contacts.

(3) Check that the moving arm moves freely on its Fig. C9
pivot. If it is sluggish remove the moving arm and The advance control mechanism is lubricated through
polish the pivot pin with a strip of fine emery- the aperture round the cam spindle. Take care that
cloth. Afterwards clean off all trace of emery dust no oil finds its way onto the contact points
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provided the clamp plate pinch-bolt is not disturbed.
Later models with cotter bolt attachment must first be
marked and then dealt with in the manner indicated in
Section C.13.

To facilitate the replacement of the distributor turn
the engine over until the rotor arm is pointing to the
segment in the cover for No. 1 cylinder plug lead to
provide a datum for replacement.

Remove the distributor cover and disconnect the low-
tension lead from the 2 B.A. terminal on the distributor.

Extract the lock wire from the dowel bolt locating
the distributor clamp plate to the cylinder head on early
models and remove the bolt. In the case of later models
slacken the cotter bolt nut and gently tap back the cotter
to release the distributor.

To replace the distributor insert it into the cylinder
head until the driving dog rests on the distributor drive
shaft. The rotor arm should then be rotated slowly until
the driving dog lugs engage with the drive shaft slots,
both of which are offset to ensure correct replacement.
The remainder of the assembly is now in the reverse
order to that of removal.

NOTE.—Provided that the engine has not been turned,
the rotor arm will be opposite the segment for No. 1 plag
lead. The high-tension leads can then be replaced on their
respective plug terminals in the order of firing, i.e. 1, 3, 4,
2, remembering that the distributor rotation is anti-
clockwise.

The firing angles are 0°, 90°, 180°, and 270°.

AST721%

. Fig. C.10

The distributor can be withdrawn on early models

after removing the retaining bolt indicated. Later

models are retained by a cotter bolt the nut of which

must be loosened and the cotter tapped back to release
the distributor (see Section C.13)
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Fig. C.11

The parallel driving pin locating the driving collar to
the contact breaker spindle is here shown, together
with the offset driving tongue

Section C.8

IGNITION TIMING

The ignition timing varies according to the condition
of the engine and the fuel used and can only be deter-
mined by actual road test.

When setting the ignition timing commence by setting
the ignition so that the spark occurs at T.D.C. or just
before T.D.C. Then gradually increase the amount of
advance until the engine just shows signs of ‘pinking’
when given full throttle in top gear on a normal steep
incline. This is the correct setting.

To set the distributor in the correct position for firing
if the timing has been lost the following procedure should
be followed:

(1) Turn the engine until No. 1 piston is at T.D.C.
on its compression stroke. This can best be effected
by turning the engine and observing the valves.
When the valves are ‘rocking’ (i.e. exhaust just
closing and inlet just opening) on No. 4 cylinder
No. 1 piston is approximately at T.D.C. on its
compression stroke. If the engine is now rotated
until the groove in the crankshaft pulley is in line
with the pointer on the timing cover the piston is
exactly at T.D.C. (see Fig. A.23).

(2) Set the contact breaker points to -010 to -012 in.
(-25 to -30 mm.) or -014 to -016 in. (36 to +40 mm.),
whichever applies, when in their maximum open
position.
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(3) Insert the distributor into its housing and engage
the drive dog lugs with the drive shaft slots (both
of which are offset) by slowly rotating the rotor
arm,

(4) Screw in the dowel bolt locating the distributor
clamp plate to the cylinder head on early models
and secure the bolt with locking wire.

(5) Position the distributor so that the flat side of the
body is facing, and parallel to, the sparking plugs.

(6) Rotate the distributor body anti-clockwise until
the points are fully closed. Then slowly rotate it
in a clockwise direction until the points just com-
mence to open. Secure the distributor body in
this position by tightening up the clamp plate
pinch-bolt and nut on early models or the cotter
bolt on later models. Finally, check that the rotor
arm is opposite the correct segment for the cylinder
which is at the top of its compression stroke.

IMPORTANT.—To obtain an accurate setting an
electrical method should be used to determine the actual
position at which the points break, and the following
method can be used.

With the low-tension lead connected to the distributor,
turn on the ignition switch and connect a 12-volt lamp
in parallel with the contact breaker points (i.e. one lead
from the distributor low-tension terminal, and the other
to earth) and turn the distributor as detailed in para-
graph (6) until the lamp lights, which indicates that the
points have just opened.

If a stroboscopic lamp is used, do not allow the engine
r.p.m. to rise high enough to operate the centrifugal
advance weights.

NOTE.—If the distributor drive gear assembly has
been removed from the engine it should be refitted in
accordance with instructions given in the last sub-section
of Section A.19, and the above operation should then be
carried out.

Section C.9

DISMANTLING THE DISTRIBUTOR

Before dismantling carefully note the positions in
which the various components are fitted so that they
can be replaced correctly.

(1) Spring back the securing clips and remove the

moulded cap.

(2) Lift the rotor off the top of the spindle. If it is a
tight fit it should be levered off carefully with a
screwdriver. :

(3) Slacken the nut on the terminal post and lift off
the end of the contact breaker spring, which is
slotted to assist removal. Lift the contact breaker
lever off its pivot pin. Take out the two screws,
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complete with spring washers and flat steel washers,
from the plate carrying the fixed contact and
remove the plate,

(4) Undo the two screws fitted at the edge of the con-
tact breaker base and lift them out together with
the spring washers, The contact breaker base can
then be removed from the body of the distributor.

(5) Unscrew the condenser terminal nut, lift off the
spring washer, and remove the connector strip.
Soften the solder securing the condenser in its
clip with a hot iron, and remove the condenser
by applying pressure at one end.

NOTE.—The condenser should not be removed
unless absolutely necessary.

(6) Drive out the parallel driving pin passing through
the collar of the driving tongue member at the
lower end of the spindle and withdraw the driving
tongue from the spindle. Note that the driving
tongue itself is offset and that the small offset is
towards the front of the engine when the slot for the
rotating arm faces the condenser in the distributor
body.

(7) Lift the cam, automatic timing control, and shaft
assembly from the distributor. Take out the screw
from inside the top of the cam spindle and lLift
the cam off. The automatic timing control is then
accessible,

Section C.10
CONDENSER

The best method of testing the condenser is by sub-
stitution. Disconnect the original condenser and connect
a new one between the low-tension terminal of the distri-
butor and earth.

Should a new condenser be necessary, it is advisable
to fit a complete condenser and contact breaker plate
assembly, but should a condenser only be available,
use a hot iron to soften the solder securing the defective
condenser in the clip and remove the condenser by
applying pressure at one end. Care must be taken not
to overheat the new condenser when soldering it in
position.

The capacity of the condenser is 0-2 microfarad.

Section C.11

FITTING NEW DISTRIBUTOR BUSHES

(1) In order to ensure easy running of the distributor
shaft when the shank has been rebushed the new
bushes must be fitted so that they are in correct
alignment. The bushes must be fitted by means
of a vertical drilling machine or hand press, using
a mandrel and a packing block of the type shown
(Fig. C.12).
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(2) Fit the mandrel in the drilling machine or hand
press and place the distributor body in an inverted
position on the table below it.

(3) To remove the bushes a sleeve must be fitted over
the mandrel to build it up to the required size.
With this sleeve fitted in position, force the old
bushes out of the shank by applying a steady
pressure. Before new bushes are fitted they should
be allowed to soak for 24 hours in thin engine
oil to Ref. F (page P.2).

(4) Take the sleeve off the mandrel. Place one of the
longer bushes on the mandrel, then the distributor
body in an inverted position, and finally one of
the smaller bushes.

(5) Locate the end of the mandrel through the packing
piece and press the mandrel downwards, taking
care that both bushes enter the distributor shank
squarely. Continue forcing the bushes into the
shank until the mandrel reaches the end of its

travel,
BEARING
SHOULDERED BUSH
MANDREL
DISTRIBUTOR
BODY
BEARING

BUSH

A\

==

N

1411

PACKINGC BLOCK -DRILLED TO
ALLOW MANDREL TO PASS
THROUCGCH
Fig. C.12
Replacement of bearing bushes

CONDENSER

ROTOR

SCREW CONTACTS

SECURING
CAM

CAM AUTOMATIC
TIMING

CONTROL

CONTROL
SPRINGS

SHAFT
ASSEMBLY
BEARING
BUSHES
Fig. C.13
The component parts of the distributor on the Morris
Minor (Series MM)

(6) After fitting, the bushes must not be opened out
by reaming or any other means, as this would
tend to impair the porosity of the bushes and so
prevent effective lubrication being obtained.

Section C.12

REASSEMBLING THE DISTRIBUTOR
NOTE.—Before reassembly the automatic advance

mechanism, distributor shaft, and the portion of the shaft
on which the cam fits must be lubricated with thin, clean
engine oil to Ref. F (page P.2).

(1) Assemble the automatic timing control, taking
care that the parts are fitted in their original
positions and that the control springs are not
stretched. Two holes are provided in each toggle;
the springs must be fitted to the inner hole in each
case. Place the cam on its spindle and secure by
tightening the locking screw.
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Fig. C.14

The later distributor mounting, showing the markings

on the distributor body and the face of the mounting,

and (inset) the nut of the cotter bolt which clamps the
distributor in position

(2) Fit the shaft in its bearings and replace the driving
member. Remembering that the small offset of
the driving tongue lies towards the front of the
engine when the slot for the rotating arm in the
cam faces towards the centre of the engine (or
towards the condenser in the distributor body).
Fit the driving pin and with a suitable punch burr
over the collar each side to retain it in position.

(3) Place the contact breaker base in position on the
distributor body and secure it by replacing the
two screws. A spring washer must be fitted under
each of the screw heads, and the screws must be
fully tightened.

(4) Place the end of the connector strip over the con-
denser terminal post, refit the spring washer, and
secure it by tightening the terminal nut.

(5) Position the plate carrying the fixed contact on
the contact breaker base and secure it by replacing
and lightly tightening the two screws, placing a
spring washer and flat steel washer under the
heads of each of the screws. Place the insulating
washer over the contact breaker pivot pin and
position the contact breaker lever over the pivot
pin. Locate the slotted end of the contact breaker
spring under the head of the terminal screw and
tighten the nut to lock the spring in position.
Adjust the contact breaker setting to give a maxi-
mum opening of from -010 to -012 in. (-25 to
30 mm.).

C.10

NOTE.—If it becomes necessary to remew the
contacts a replacement set comprising fixed and
moving contacts must be fitted.

(6) Place the rotor on the iop of the spindle, locating
the register correctly, and push it fully home.

(7) Fit the distributor moulding and secure it by means
of the spring clips.

NOTE.—Later models are fitted with interference
suppressors as standard. Contrary to popular belief, these
suppressors have no adverse effect whatever on the ignition
equipment,

Section C.13

LATER DISTRIBUTOR MOUNTING

On later models a new distributor mounting is em-
ployed which dispenses with the clamp plate for locating
the distributor body. The later fixing consists of a cotter
bolt which clamps the distributor body in its housing
in the cylinder head, and datum marks are provided on
the distributor body and the face of the cylinder head
boss to facilitate timing.

To release this type of distributor it is first necessary
to note the position of the vertical mark on the distri-
butor body in relation to the radial scale on the face of
the housing so that they can be replaced in the same
position. The cotter nut should then be slackened a turn
or two and the cotter gently tapped inwards to release
the distributor, which can now be turned for adjustment
of the ignition setting or completely removed if desired.

When replacing the distributor first make sure that
the cut-away of the cotter bolt is in the position which
will allow the distributor body to pass, and make sure
that the same markings on the distributor body and
housing coincide before tightening the cotter nut.

This will ensure correct timing, since the distributor
drive tongue is offset and the two halves of the coupling
can only be re-engaged in their correct relative positions.

It will, of course, be understood that the engine must
on no account be turned while the cotter is loose without
first making a note of the timing and retightening the
cotter.

T96
SYMMETRIC ASYMMETRIC HIGH LIFT
Fig. C.15

The three types of cam contour used on Lucas distri-
butors, showing their appearance
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Section C.14

HIGH-LIFT CAM

As a result of research it has been established that
improved ignition characteristics are obtained by the
combination of a high-lift cam and a wider gap for the
contact breaker points.

All distributors bearing Lucas Service No. 40333 with
the suffix ‘A’ and onwards are fitted with the high-lift
cam contour and the contact breaker points on these
should be set between 014 and -016 in. (-36 and -40
mm.).

All distributors bearing Lucas Service No. 40251
with the suffix ‘E’ and onwards are also fitted with
high-lift cams.

C.11
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SECTION CC

THE IGNITION SYSTEM
OF THE MORRIS MINOR (Series II) AND MORRIS MINOR 1000

Description and specification of equipment.

Section No.
Section No.
Section No.
Section No.
Section No.
Section No.
Section No.
Section No.
Section No.
Section No.
Section No.
Section No.

Section No.
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CC.1

CC.2

CC3

CC4

CC.5

CC.6

CC.7

CCs8

CC.9

CC.10

CC.11

CC.12

CC.13

Locating the cause of uneven firing.
Testing the low-tension circuit
High-tension cables.

Contact breaker mechanism.
Distributor lubrication.

Removal and replacement of the distributor.
Static ignition timing.

Dismantling the distributor.
Capacitor.

Reassembling the distributor.
Ignition vacuum pipe,

DM2P4 pre-tilt distributor.

Engine/distributor fixing
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GENERAL DESCRIPTION

The automatic advance device is housed in the distri-
butor unit, and it consists of a centrifugally and vacuum-
operated mechanism by means of which the ignition'is
advanced in proportion to the engine speed and load.

Like the rest of the electrical equipment, it is wired
on the positive earth system, which results in longer
sparking plug life.

Distributor type

The distributor is a Lucas Model DM2A4, Service
No. 40299. These identification marks arc stamped on
the side of the distributor. When ordering replacements
always quote these numbers.

Ignition coil type

The coil is a Lucas Model Q12, Service No. 45020.
These identification marks are stamped on the base of
the ignition coil. When ordering always quote these
numbers. On later models a fluid-filled coil, Lucas
Model LA12 (Part No. 2A536), is fitted as standard.

Sparking plugs
The standard sparking plugs for the Morris Minor
(Series II) are Champion NAS, 14 mm., # in. reach.
The correct points gap should be between 020 and
-022 in. (-50 and -56 mm.).

Section CC.1

LOCATING THE CAUSE OF UNEVEN FIRING

This is carried out in the same way as described in
Section C.1.

Section CC.2

TESTING THE LOW-TENSION CIRCUIT
Testing in position

(1) Spring back the securing clips on the distributor
and remove the moulded cap and rotor. If the
rotor is a tight fit it can be levered off carefully
with a screwdriver.

(2) Check that the contacts are clean and free from
pits, burns, oil, or grease. Turn the engine and
check that the contacts are opening and closing
correctly and that the clearance when the con-
tacts are fully opened is between -014 and -016 in.
(-36 and -40 mm.). Correct the gap if necessary.

(3) Disconnect the cable at the contact breaker
terminal ‘CB’ of the coil and at the low-tension
terminal of the distributor, and connect a test
lamp between these terminals. If the lamp lights
when the contacts close and goes out when the
contacts open the low-tension circuit is in order.

CcC2

To locate fault

(1) Having determined, by testing as previously
described, that the fault lies in the low-tension
circuit, switch on the ignition and turn the engine
until the contact breaker points are fully opened.

(2) Refer to the wiring diagram and check the circuit
with a voltmeter (0-20 volts) as follows.

NOTE.—If the circuit is in order the reading on
the voltmeter should be approximately 12 volts.

(3) Battery to starter switch. Connect a voltmeter
between the starter terminal and a good earthing
point. No reading indicates a damaged cable or
loose connections.

(4) Starter switch to control box terminal ‘A’ (brown
lead). Connect a voltmeter to the control box
terminal ‘A’ and to earth. No reading indicates
a damaged cable or loose connections.

(5) Control box. Connect a voltmeter to the control
box terminal ‘A1’ and to earth. No reading indi-
cates a broken or loose connection.

(6) Control box terminal ‘A1’ and feed terminal of
the lighting switch (brown with blue lead). Connect
a voltmeter to the feed terminal of the lighting
switch and to earth. No reading indicates a
damaged cable or loose connections.

(7) Lighting switch feed terminal to terminal on ignition
switch (brown with blue). Connect a voltmeter
to the ignition switch terminal and to earth. No
reading indicates a damaged cable or loose con-
nections.

(8) Ignition switch. Connect a voltmeter to the other
ignition switch terminal and to earth. No reading
indicates a fault in the ignition switch.

(9) Ignition switch to fusebox terminal ‘A3’ (white
lead). Connect the voltmeter to the fusebox
terminal ‘A3’ and to earth. No reading indicates
a damaged cable or loose connections.

(10) Fusebox terminal ‘A3’ to ignition coil terminal
‘SW’ (white lead). Connect a voltmeter to the
ignition coil terminal ‘SW’ and to earth. No
reading indicates a damaged cable or loose con-
nections.

(11) Ignition coil. Disconnect the cable from the ‘CB’
terminal of the ignition coil and connect a volt-
meter to this terminal and to earth. No reading
indicates a fault in the primary winding of the coil
and a replacement coil must be fitted. If the correct
reading is given, remake the connections to the
coil terminal.

(12) Ignition coil to distributor (white with black lead).
Disconnect the cable from the low-tension ter-
minal on the distributor and connect the voltmeter
to the end of this cable and to earth. No reading
indicates a damaged cable or loose connections.

Morris Minor. Issue 3. 58436
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(13) Contact breaker and capacitor. Connect the volt-
meter across the contact breaker points. No read-
ing indicates a fault in the capacitor.

Section CC.3

HIGH-TENSION CABLES

The high-tension cables must be examined carefully
and any which have the insulation cracked, perished,
or damaged in any way must be replaced.

To fit the cables to the terminal of the ignition coil or
the distributor cap on earlier cars carry out the instruc-
tions indicated in Section C.3. Later cars are fitted with
plug-in type cables and sealing sleeves.

Section CC.4

CONTACT BREAKER MECHANISM

At the specified intervals check the contact breaker

as follows:

(1) Turn the crankshaft until the contact breaker
points are fully opened and check the gap with a
gauge having a thickness of from -014 to -016 in.
(-36 to -40 mm.). If the gap is correct the gauge
should be a sliding fit. Do not alter the setting
unless the gap varies considerably from the gauge
thickness.

To adjust the setting keep the engine in the
position which gives maximum opening of the
contacts and then slacken the two screws securing
the fixed contact plate. Adjust the position of the

SCREW SECURING
CABLE

7931

Fig. CC.1

Shows how the high-tension cables are secured to
the distributor pick-up segments by means of pointed
fixing screws (earlier cars)

Morris Minor. Issue 7. 2703
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SCREWS SECURING 4 1

Fig. CC2
The contact breaker, showing the adjustment screws

plate until the gap is set to the thickness of the
gauge and then tighten the two locking screws.

Remember that the camp only keeps the contact
points fully open over a.very small angle and that
care must be taken to ensure that the points are
in the fully open position.

(2) If the contacts are dirty or pitted they must be
cleaned by polishing them with a fine carborun-
dum stone and afterwards wiping them with a
petrol-moistened cloth. The moving contact can
be removed from its mounting in order to assist
cleaning. Check and adjust the contact breaker
setting after cleaning the contacts.

(3) Check that the moving arm moves freely on its
pivot. If it is sluggish remove the moving arm and
polish the pivot pin with a strip of fine emery-
cloth. Afterwards clean off all trace of emery dust
and apply a spot of clean engine oil to the top of
the pivot.

The contact breaker spring tension should be
between 20 and 24 oz. (567 and 680 gm.) measured
at the contacts.

Section CC.5

DISTRIBUTOR LUBRICATION

To be carried out after servicing the distributor, and
at the specified intervals.
(1) Give the cam a light smear of grease to Ref. C
(page PP.2) and apply a slight trace of oil to the
top of the contact breaker lever pivot pin.

CCJ3
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Fig. CC.3

The cam bearing is lubricated through the opening
revealed when the distributor rotating arm is with-
drawn. Thin machine oil should be used

(2) Lift the rotor arm off the top of the spindle and
add a few drops of thin machine oil through the
lubricating passage provided in the spindle to
lubricate the cam bearing and distributor shaft.
(Do not remove the screw in the top of the spindle
as an oilway is provided.) Refit the rotor correctly
and push it on the shaft as far as it will go.

(3) Add a few drops of engine oil to Ref. D (page
PP.2) through the hole in the contact breaker base
through which the cam passes in order to lubricate
the automatic timing control. Do not allow any
oil to get on or near the contacts.

Section CC.6

REMOVAL AND REPLACEMENT OF
THE DISTRIBUTOR

The distributor can be removed and replaced with-
out interfering with the ignition timing, provided the
clamp plate pinch-bolt is not disturbed.

To facilitate the replacement of the distributor turn
the engine over until the rotor arm is pointing to the
segment in the cover for No. 1 cylinder plug lead.

Remove the distributor cap; disconnect the low-
tension lead from the 2 B.A. terminal and the suction
advance pipe at the union on the distributor.

Extract the two bolts securing the distributor clamp
plate to the distributor housing and withdraw the dis-
tributor.

CcCa

To replace the distributor insert it into the distri-
butor housing until the driving dog rests on the distri-
butor drive shaft. The rotor arm should then be rotated
slowly until the driving dog lugs engage with the drive
shaft slots, both of which are offset to ensure correct
replacement. Turn the distributor body to align the
clamping plate holes with those in the housing. The
remainder of the assembly is now in the reverse order
to that of removal.

NOTE.—Provided that the engine has not been turned,
the rotor arm will be opposite the segment for No. 1 plug
lead. The high-tension leads can then be replaced on their
respective plug terminals in the order of firing, i.e. 1, 3,
4, 2, remembering that the distributor rotation is anti-
clockwise when viewed from above.

Section CC.7

STATIC IGNITION TIMING

Before timing the ignition refer to ‘GENERAL
DATA?’ for the correct setting.

To set the distributor in the correct position for firing
if the timing has been lost the following procedure should
be followed:

(1) Turn the engine until No. 1 piston is at T.D.C.
on its compression stroke. This can best be effected
by turning the engine and observing the valves.
When the valves are ‘rocking’ (i.e. exhaust just
closing and inlet just opening) on No, 4 cylinder

Fig. CC4

The advance control mechanism is lubricated through
the aperture round the cam spindle. Take care that no
oil finds its way onto the contact points

Morris Minor. Issue 2. 7307
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No. 1 piston is approximately at T.D.C. on its
compression stroke. If the engine is now rotated
until the groove in the crankshaft pulley is in line
with the pointer on the timing cover or the dimples
on the crankshaft and camshaft gears are in line
the piston is exactly at T.D.C. (see Figs. AA.15
and AA.16).

(2) Set the contact breaker points to <014 to -016 in.
(-36 to -40 mm.) when fully open.

M

Iy

Fig. CC.5

The distributor can be withdrawn after removing the
two bolts. Do not slacken the clamp bolt indicated by
the arrow

(3) Insert the distributor into its housing, and engage
the drive dog with the drive shaft slots (both of
which are offset) by slowly rotating the rotor arm.

(4) Fit but do not tighten the two bolts securing the
distributor clamp plate to the distributor housing.

(5) Position the distributor so that the vacuum control
unit is to the rear and the unit is vertical.

(6) Rotate the distributor body anti-clockwise until
the points are fully closed. Then slowly rotate it
in a clockwise direction until the points just
commence to open. Tighten up the clamp plate
pinch-bolt and check that the rotor arm is opposite
the correct segment for the cylinder which is at
the top of its compression stroke.

(7) Tighten the two bolts securing the distributor
clamp plate to the distributor housing.

IMPORTANT.—To obtain an accurate setting an
electrical method should be used to determine the actual
position at which the points break.

Morris Minor. Issue 4. 58436

With the low-tension lead connected to the distri-
butor, turn on the ignition switch and connect a 12-volt
lamp in parallel with the contact breaker points (i.e.
one lead from the distributor low-tension terminal and
the other to earth) and turn the distributor as detailed
in paragraph (6) until the lamp lights, which indicates
that the points have just opened.

If a stroboscopic lamp is used, do not allow the engine
r.p.m. to rise high enough to operate the centrifugal
advance weights,

NOTE.—Ir the distributor drive gear assembly has
been removed from the engine it should be.refitted in
accordance with the instructions given in Section AA.28,
and the above operations can then be carried out.

Section CC.8

DISMANTLING THE DISTRIBUTOR

The contact breaker plate may be removed as an
assembly to give access to the centrifugal weights. To
do this the rotor arm must first be removed and then the
low-tension terminal nuts slackened to enable the slotted
connector to be withdrawn from between the head of
the terminal bolt and the insulating washer. Next take
out the spring clip securing the suction advance unit arm
to the plate and release the plate assembly by extracting
the two screws which secure it to the distributor body.

The following procedure is necessary if the distri-
butor is to be completely stripped. Before dismantling
note the positions in which the various components are
fitted so that they may be replaced correctly.

(1) Spring back the clips and remove the moulded cap.

(2) Lift the rotor off the top of the spindle. If it is a
tight fit it must be carefully levered off.

(3) Remove the nut and washer from the moving
contact anchor pin. Withdraw the insulating
sleeve from the capacitor lead and low-tension
lead connectors, noting the order in which they
are fitted. Lift the moving contact from the pivot
pin and remove the large insulating washer from
the pivot pin and the small one from the anchoi
pin.

(4) Take out the two screws, each with a spring and
flat washer, securing the fixed contact plate and
remove the plate,

(5) Take out the securing screw and remove the
capacitor. Note that the earthing lead, which is
attached to the same screw, passes under the
capacitor to keep clear of the cams.

CC.5
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(6) Remove the spring clip retaining the suction
advance unit arm to the contact breaker base
plate. Extract the two screws securing the base
plate to the distributor body, noting that one also
secures the earthing lead, and lift out the base
plate.

IMPORTANT.—Note the relative position of
the rotor arm drive slot in the cam spindle and the
offset drive dog at the driving end of the spindle
to ensure that the timing is not 180° out when the
cam spindle is engaged with the centrifugal weights
during reassembly.

(7) Take out the cam retaining screw and remove
the cam spindle.

(8) Take out the centrifugal weights. These may be
lifted out as two assemblies, each complete with
a spring and toggle.

(9) To release the suction advance unit remove the
circlip, adjusting nut, and spring. Withdraw the
unit. Take care not to lose the adjusting nut lock
spring clip.

(10) To release the spindle from the body drive out the
parallel driving pin passing through the collar
of the driving tongue member at the lower end
of the spindle,

Section CC.9

CAPACITOR

The best method of testing the capacitor is by sub-
stitution. Disconnect the original capacitor and connect
a new onc between the low-tension terminal of the
distributor and earth.

Should a new capacitor be necessary, it is advisable
to fit a complete capacitor and bracket, but should a
capacitor only be available, use a hot iron to soften the
solder securing the defective capacitor to the bracket.
Care must be taken not to overheat the new capacitor
when soldering it in position. The capacity of the
capacitor is 0-2 microfarad.

Section CC.10

‘ REASSEMBLING THE DISTRIBUTOR

Reassembly is a direct reversal of the dismantling
procedure given in Section CC.8, although careful
attention must be given to the following points:

(1) As they are assembled the components of the
automatic advance mechanism, the distributor
shaft, and the portion of the shaft on which the
cam fits must be lubricated with thin, clean engine
oil to Ref. D (page PP.2).

ccs

(2) Turn the vacuum control adjusting nut until it is

in the half-way position when replacing the control
unit.

(3) When engaging the cam driving pins with the

centrifugal weights ensure that they are in the
original position. When seen from above, the small
offset of the driving dog must be on the right and
the driving slot for the rotor arm must be down-
wards.

DISTRIBUTOR
COVER

CARBON BRUSH
(supmREsSOR )

AOTOR

CAPACITOR

CONTACTS

OIL PAD

STAR~SHAPED
SPRING

JUMP RING
CAM

AUTOMATIC TIMING
CONTROL

DISTANCE COLLAR

Fig. CC.6

The component parts of the distributor fitted to the
Morris Minor (Series II)
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(4) Adjust the contact breaker to give a maximum
opening of 014 to -016 in. (-36 to 40 mm.).

Section CC.11

IGNITION VACUUM PIPE
On later engines a modified ignition vacuum pipe
(Part No. 2A 546) is fitted. A small trap, which contains
a fine-mesh gauze, is incorporated in the pipe to prevent
fuel entering the vacuum control unit. This modified
pipe may be fitted to earlier models.

L T.TERMINAL
-

CONTACT BREANMER
LEVER

FIXED CONTACT PLATE CAPACITOR

MOVING CONTACT
BREAKER PLATE

CONTACT BREAKER
BASE PLATE

CENTRIFUGAL TIMING
CONTROL

MICROMETER ADJUSTING

u9R

Fig. CC.1
The component parts of the DM2PA4 pre-tilt distributor
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Section CC.12

DM2P4 PRE-TILT DISTRIBUTOR

The DM2P4 distributor fitted to later cars has a pre-
tilted contact breaker unit. The moving contact breaket
plate is balanced on two nylon studs and the angle
through which the plate may be tilted is controlled by
a stud riveted to the moving contact breaker plate locat-
ing in a slot in the base plate. The plate carrying the
fixed contact is secured by one screw only (centre arrow,
Fig. CC.8) on the new units.

To adjust the contact breaker gap (left-hand arrow,
Fig. CC.8) turn the engine by hand until the contacts
show the maximum opening. This should measure
014 to -016 in. (-36 to -40 mm.). If the setting is incorrect
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Fig. CC8

The DM2P4 distributor with the cover and rotor arm
removed, showing the contact breaker mechanism

slacken the securing screw and adjust the contact gap
by inserting a screwdriver in the notched hole (right-
hand arrow, Fig. CC.8) and moving the plate carrying
the fixed contact. Turn clockwise to reduce the gap and
anti-clockwise to increase the gap. Tighten the securing
screw.

The base plate components are assembled with a
special lubricant and no further lubrication is necessary
during the normal service life of the distributor.

An improved version of the metallized capacitor is
fitted, and the eyelets on the cables connected to the
contact breaker terminal post are squared and slotted
to prevent them twisting round and short-circuiting
against the distributor. A flexible actuating link con-
nects the diaphragm in the vacuum unit with the moving
contact breaker plate.

cca




X

THE IGNITION SYSTEM

The new contact breaker base plates are not inter-
changeable with those of the previous type, and to
avoid confusion distributors incorporating them are
issued under a new part number (2A 610). A number of
parts associated with the contact breaker plates have also
changed, and it is important to state clearly the number
stamped on the side of the DM2 distributor when order-
ing new components.

This change is introduced at Engine No. 241328 and
on ecarlier models from Engine Nos. 240327 to 240601,

CCs8

Section CC.13

ENGINE/DISTRIBUTOR FIXING

When fitting a distributor it is important that one or
both of the two set screws, distributor clamp plate to
distributor housing, are left slack until after the clamp
plate pinch-bolt has been tightened.

A clamp plate pinch-bolt incorporating a fixed nut and
rotating bolt should be tightened to 50 Ib. in. (-576 kg. m.),
but the torque loading of a pinch-bolt, which is tightened
by means of the nut, is 30 1b. in. (-346 kg. m.).
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SECTION D

THE COOLING SYSTEM
OF THE MORRIS MINOR (Series MM)

Description of the circulating system.

Section No. D.1 Removing the radiator filler cap.

Section No. D.2 Draining the cooling system.

Sectioﬁ No. D.3 Filling the cooling system.

Section No. D.4  Removal and replacement of the radiator.
Section No. D.5  Dynamo and fan belt adjustment.

Section No. D.6  Radiator bottom hose.

Section No. D.7 Removing the water pump.

Section No. D.8  Dismantling the water pump.

Section No, D.9  Locating the bottom water pipe.
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The filler cap of the pressurized cooling system, show-
ing its retaining cam with safety lobe

GENERAL DESCRIPTION

The cooling system is of the pressurized thermo-
siphon type in which water circulates from the base of
the radiator and passes around the cylinders and cylinder
head, reaching the header tank of the radiator core via
the top water hose. From the header tank it passes down
the radiator core to the base tank of the radiator. Air
is drawn through the radiator by a fan attached to the
dynamo pulley, which is driven by a belt from the crank-
shaft.

Section D.1

REMOVING THE FILLER CAP

The cooling system is under considerable pressure
while the engine is hot after a run, and the radiator filler
cap must be removed very carefully or left in position
until the water has cooled.

If it is necessary to remove the filler cap when the
engine is hot it is absolutely essential to remove it
gradually, and the filler spout is provided with a specially
shaped cam to enable this to be done easily.

Unscrew the cap slowly till the retaining tongues are
felt to engage the small lobes on the end of the filler
spout cam, and wait until the pressure in the radiator
is fully released before finally removing the cap.

It is definitely advisable to protect the hand against
escaping steam while removing the cap when the system
is hot.

D2

Section D.2

DRAINING THE COOLING SYSTEM
Remove the radiator header tank filler cap.

Open the drain tap on the right-hand side of the base
of the radiator.

NOTE.—If Bluecol or other anti-freeze mixture is
being used it should be drained into a suitable container
and carefully preserved for replacement.

Later models have a rubber extension on the radiator
drain tap to facilitate this.

Section D.3

FILLING THE COOLING SYSTEM
Close the radiator drain tap. |
Ensure that the water hose clips are tightened.

Fill up the system through the filler in the radiator
header tank until the water is 4 in. (12 mm.) below the

- top of the filler orifice.

When possible, rain-water should be used for filling
the system.

Avoid overfilling when anti-freeze is in use to avoid
unnecessary loss on expansion.

Screw the filler cap firmly into position.

The cooling system is unsuitable for use with anti-freeze
mixtures having an alcohol base owing to the high tem-
peratures attained in the top tank. Only anti-freeze
mixtures of the ethylene glycol or glycerine type should
be employed.

AL AIB T =

Fig. D.2
The location of the drain tap for the cooling system
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Section D.4

REMOVAL AND REPLACEMENT OF THE
RADIATOR

It is unnecessary to detach the radiator mask to
remove the radiator core.

Drain the water from the radiator as in Section D.2.

Release the clips on the top and bottom water hoses
and detach the hoses from their connections.

Remove the four } in. bolts and spring washers
securing the radiator assembly to the cowl and lift out
the radiator.

The radiator core is replaced by a reversal of the above
procedure.

Section D.5S

DYNAMO AND FAN BELT ADJUSTMENT

The adjustment of the dynamo and fan belt tension
is effected by slackening off slightly the two bolts on
which the dynamo pivots, releasing the bolt securing
it to the slotted link, and raising the dynamo bodily
until the belt tension is correct. Tighten up the three
bolts with the dynamo in this position.

NOTE.—A gentle hand pull only must be exerted on
the dynamo, otherwise the belt tension will be excessive
and undue strain thrown on the dynamo bearings.

To check the tension for correctness rotate the fan
blades. If the dynamo pulley slips inside the fan belt
the tension is insufficient. When the tension is correct
it should be possible to move the belt from side to side
to the extent of 1 in. (2:5 cm.) at the centre of the belt
run.

Fig. D.3

The radiator can be removed complete with its mask,
as shown in this illustration, if desired

e T, \i\\\\f

" oasrw
Fig. D4
The two upper arrows indicate the pivot bolts of the
dynamo mounting and the lower arrow the adjusting
bolt

Section D.6

RADIATOR BOTTOM HOSE

A new one-piece radiator bottom hose (Part No.
139232) now replaces the connecting pipe and short
hoses used on the earlier models.

This provides greater flexibility and reduces the
number of joints.

Section D.7

REMOVING THE WATER PUMP

Morris Minor cars subsequent to Engine No. 77000
which are fitted with heater equipment are provided with
a water pump of the impeller type which also carries
the cooling fan. The water pump and fan assembly is
attached to the front of the cylinder block by four studs
and nuts.

To remove the water pump it is first necessary to
drain the water from the cooling system by opening
the tap at the base of the radiator and removing the
filler cap, remembering to collect the water for re-use
if it contains anti-freeze mixture, and then disconnect
the battery lead from the negative terminal.

Slacken the attachment clips for the top radiator hose
and remove the hose.

Release the hose clips from the radiator inlet at the
base of the radiator and release the hose from the pipe.

Remove the radiator by unscrewing the two set bolts
on each side which attach it to the cowl assembly and
withdrawing it vertlcally :

D3
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Fig. D.5

The water pump in section, showing the disposition of
its components

Release the heater pipe from the pump after undoing
the hose retaining clips.

Release the belt tension by slackening the three dynamo
attachment bolts.

Unscrew the four nuts attaching the pump assembly
to the front of the cylinder block and withdraw the fan
and pump assembly from the studs.

Replacement of the fan and pump assembly is a
reversal of this procedure, but care must be taken to
see that the joint gasket between the pump body and
the cylinder block is in good condition and not damaged
in any way. It is always best to fit a new gasket.

Section D.8

DISMANTLING THE WATER PUMP

When the fan and water pump assembly have been
removed from the engine, as indicated in Section D.7,
the water pump may be dismantled for attention in the
following way.

Unscrew the four set bolts which attach the fan and
belt pulley to the hub and remove the fan and pulley.

Unscrew the self-locking nut from the end of the
pump spindle and pull off the fan hub with a suitable
extractor, taking care of the felt oil seal at the back of
the hub.

Remove the Woodruff key from the spindle and
remove any burrs from the keyway. Withdraw the dished
oil seal washer.

D4

Gently tap the pump spindle rearwards out of the
pump body. This will release the spindle assembly with
the sealing gland and impeller and also the flat dust cover
for the rear bearing felt oil seal.

If it is necessary to withdraw the water seal for renewal
the impeller should be released from the spindle by
driving out the taper pin and pulling the impeller and
water seal off the spindle.

Alternatively the circlip washer can be released from
its groove in the spindle, but this is generally more
difficult.

Should it be necessary to withdraw the ball races, the
front one can be withdrawn without difficulty with an
extractor or by tapping it out carefully from the rear
with a suitable drift, after removing the rear felt oil seal,
seal collar, and dished dust cover.

When the front bearing is removed it releases the
distance tube between the bearings and gives access to
the circlip retaining the rear bearing in the pump body.
When this circlip is extracted it permits the withdrawal
of the rear bearing from the front of the pump body.
This circlip is, however, difficult to remove without
damage and it should not be disturbed unless it is
necessary to replace the rear bearing.

Reassembly is a reversal of the dismantling procedure,
but care must be taken to see that both the water seal
and its seating on the impeller are in good condition
before proceeding. If these show signs of damage they
should be replaced by new components, and it must
be noted that the seating for the water seal on the water
impeller is brazed in position and is part of the impeller.

WATER PuUMP

caPB
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POINT  wHERE
RATTLE MAY OCCUR

WATER PWPE
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v ENGINE MOUNTING
/ RUBBER, -&-’_/_ -
Fig. D.6

Illustrating the point where the bottom water pipe
occasionally contacts the engine mounting foot
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The seating is serviced as a separate item and can be
renewed by turning off the old seating and brazing on
a new one if desired.

It is also advisable to renew the felt oil-sealing washers
for the ball races if these show signs of damage.

Section D.9
LOCATING THE BOTTOM WATER PIPE

In some cases complaints of noise on Morris Minor
cars equipped with water pumps have indicated that

the cause is contact between the bottom water pipe and
the engine front mounting foot.

When this is established as the cause the trouble can
be corrected by releasing the lower clip (a in Fig. D.6)
and moving the pipe upwards towards the pump body
in order to close up the gap between the end of the pipe
and the pump inlet.

In cases where sufficient clearance is not obtained
before the gap (B in Fig. D.6) closes completely material
may be removed from the top end of the water pipe to
provide the required clearance.

- DS
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SECTION DD

THE COOLING SYSTEM
OF THE MORRIS MINOR (Series II)

Description of the circulating system.

Section No. DD.1 Removing the radiator filler cap.

Section No. DD.2  Draining the cooling system.

Section No. DD.3 Filling the cooling system.

Section No. DD.4  Removal and replacement of the radiator.
Section No. DD.5  Dynamo and fan belt adjustment.

Section No. DD.6 Removing the water pump.

Section No. DD.7  Dismantling the water pump.

Section No. DD.8  Improved water pump.

Morris Minor. Issue 2, 54936 DD.}



THE COOLING SYSTEM
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Fig. DD.1

The filler cap of the pressurized cooling system, show-
ing its retaining cam with safety lobe

GENERAL DESCRIPTION

The cooling system is pressurized, and the water
circulation is assisted by a pump attached to the front
of the engine and driven by a belt from the crankshaft.
The water circulates from the ‘base of the radiator and
passes around the cylinders and cylinder head, reaching
the header tank of the radiator core via the thermostat
and the top water hose. From the header tank it passes
down the radiator core to the base tank of the radiator.
Air is drawn through the radiator by a fan attached to
the water pump pulley.

The thermostat opens at approximately 72° C. (162° F.)
except in the case of a car fitted with a heater, which
has a thermostat set to open between 80 and 85° C. (176
and 185° F.).

Section DD.1

REMOVING THE FILLER CAP

The cooling system is under appreciable pressure
while the engine is hot after a run, and the radiator filler
cap must be removed very carefully or left in position
until the water has cooled.

If it is necessary to remove the filler cap when the
engine is hot it is absolutely essential to remove it
gradually, and the filler spout is provided with a specially
shaped cam to enable this to be done easily.

Unscrew the cap slowly till the retaining tongues are
felt to engage the small lobes on the end of the filler
spout cam, and wait until the pressure in the radiator
is fully released before finally removing the cap.

DD.2

It is definitely advisable to protect the hand against
escaping steam while removing the cap when the system
is hot.

Section DD.2

DRAINING THE COOLING SYSTEM
Remove the radiator header tank filler cap.

Open the two drain taps. One is fitted on the left-
hand side of the base of the radiator and the other at
the rear of the cylinder block on the left-hand side.

NOTE.—If Bluecol or other anti-freeze mixture is
being used it should be drained into a suitable container
and carefully preserved for replacement.

A rubber extension is provided on the radiator drain
tap to facilitate this.

Section DD.3

FILLING THE COOLING SYSTEM

Close the radiator and cylinder drain taps.

Ensure that the water hose clips are tightened.

Fill up the system through the filler in the radiator
header tank until the water is 4 in. (12 mm.) below the
top of the filler orifice.

When possible, rain-water should be used for filling
the system.

Avoid overfilling when anti-freeze is in use to prevent
unnecessary loss on expansion.

Screw the filler cap firmly into position.

The cooling system is unsuitable for use with anti-
freeze mixtures having an alcohol base owing to the high

Uy

o

Fig. DD.2
The location of the drain tap on the radiator

Morris Minor. Issue 2, 54936
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Fig. DD.3
The position of the drain tap on the cylinder block

temperatures attained in the top tank. Only anti-freeze
mixtures of the ethylene or glycerine type should be
employed.

Section DD.4

REMOVAL AND REPLACEMENT OF THE
RADIATOR

It is unnecessary to detach the radiator mask to
remove the radiator core.

Drain the water from the radiator as in Section DD.2.

Release the clips on the top and bottom water hoses
and detach the hoses from their connections.

Remove the heater hose frem its connection at the

ML
N} tAS630W

The radiator can be removed complete with its mask,
as shown in this illustration, if desired

bottom right-hand side of the radiator on cars fitted
with heaters.

Remove the four } in. bolts and spring washers secur-
ing the radiator assembly to the cowl and lift off the
radiator.

The radiator core is replaced by a reversal of the above
procedure.

Section DD.5

DYNAMO AND FAN BELT ADJUSTMENT

The adjustment of the dynamo and fan belt tension
is effected by slackening off slightly the two bolts on
which the dynamo pivots and releasing the bolt securing
it to the slotted link and the nut securing the slotted
link to the engine. This can be done most easily from

Fig. DD.5

The two upper arrows indicate the pivot bolts of the
dynamo mounting and the lower arrows the adjusting
bolts

beneath the car. Raise the dynamo bodily until the belt
tension is correct. Tighten up the bolts with the dynamo
in this position.

NOTE.—A gentle hand pull only must be exerted on
the dynamo, otherwise the belt tension will be excessive
and undue strain thrown on the dynamo bearings.

To check the tension for correctness rotate the fan
blades. If the dynamo pulley slips inside the fan belt
the tension is insufficient. When the tension is correct
it should be possible to move the belt from side to side
to the extent of 1 in. (2'5 cm.) at the centre of the longest
belt run.

DD.J3
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THE COOLING SYSTEM

Section DD.6

REMOVING THE WATER PUMP

The water pump and fan assembly is attached to the
front of the cylinder block by four studs and nuts.

To remove the water pump it is first necessary to
drain the water from the cooling system by opening
the two drain taps as described in Section DD.2, at the
same time remembering to collect the water for re-use
if it contains anti-freeze mixture. Then disconnect the
battery lead from the negative terminal.

\

e\
701 E\\\
E oam
Fig. DD.6
The component parts of the water pump
1. Bearing grease retainer. 7. Distance piece.
2. Circlip. 8. Seal.
3. Bearing. 9. Rubber seal.
4. Outer felt retainer. 10, Spring locating cup.
5. Inner felt retainer. 11, Water seal spring.
6. Felt. 12. Vane with spindle.

Slacken the attachment clips for the top radiator hose
and remove the hose.

Release the hose clips from the radiator inlet at the
base of the radiator and release the hose from the pipe.
If the car is fitted with a heater disconnect the heater
outlet pipe from the bottom right-hand side of the
radiator. Remove the radiator by unscrewing the two
set bolts on each side which attach it to the cowl assembly
and withdrawing it vertically.

Slacken the top clip on the thermostat by-pass hose.

Remove the dynamo attachment bolts and take off
the dynamo.

DDA

Unscrew the four nuts attaching the pump assembly
to the front of the cylinder block and withdraw the fan
and pump assembly from the studs, together with the
thermostat by-pass hose.

Replacement of the fan and pump assembly is a
reversal of this procedure, but care must be taken to
see that the joint gasket between the pump body and
the cylinder block is in good condition and not damaged
in any way. It is always best to fit a new gasket.

Section DD.7

DISMANTLING THE WATER PUMP

When the fan and water pump assembly has been
removed from the engine, as indicated in Section DD.6,
the water pump may be dismantled for attention in the
following way.

Unscrew the four set bolts which attach the fan and
belt pulley to the hub and remove the fan and pulley.

Unscrew the nut and spring washer from the end of
the pump spindle and pull off the fan hub with a suitable
extractor.

Remove the Woodruff key from the spindle and
remove any burrs from the keyway. Withdraw the dished
oil seal washer after removing its circlip.

Gently tap the pump spindle rearwards out of the
pump body. This will release the spindle assembly with
the sealing gland and the vane.

The water seal consists of a hard moulded seal which
has two lugs which fit in recesses in the spring-locating
cup. This cup is spring-loaded against the vane and
splined to it. Between the spring-locating cup and the
hard seal is an additional rubber seal. Any of these
components may be renewed without difficulty.

Should it be necessary to withdraw the ball races, the
front one can be withdrawn with an extractor. When
the front bearing is removed it releases the distance tube
between the bearings and gives access to the rear bearing.
When the rear bearing is extracted it permits the with-
drawal of the felt washer along with its inner and outer
retainers. The rear distance piece now remains in the
pump body and may be removed if required.

Reassembly is a reversal of the dismantling pro-
cedure, but care must be taken to see that the seal
assembly is in good condition before proceeding. If it
shows signs of damage any defective parts should be
replaced by new components.

It is also advisable to renew the felt oil-sealing washer
for the rear ball race if it shows signs of damage,

Repack the bearings with grease to Ref. C (page PP.2).
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Section DD.8 at the same engine number, a new wedge-type fan belt
was also introduced and the pulleys were modified to
IMPROVED WATER PUMP suit.
A water pump of improved design with a modified The new fan belt and pulleys are only interchangeable
seal was introduced at Engine No. 72610. Commencing with the components on the earlier engines in sets.

. DD.5
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SECTION DDD

THE COOLING SYSTEM
OF THE MORRIS MINOR 1000

Section No. DDD.1 Removing and dismantling the water pump.,

Section No. DDD.2  Modified fan hub.

DDD.)
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THE COOLING SYSTEM

Section DDD.1

REMOVING AND DISMANTLING THE
WATER PUMP

Remove the radiator as detailed in Section DD.4.
Slacken the top clip of the thermostat by-pass hose.

Remove the dynamo attachment bolts and take off
the dynamo.

Fig. DDD.1

A section through the water pump showing the

location of the components. When assembled, the hole

in the bearing must coincide with the lubricating hole

in the water pump (A) and the face of the hub (B) must
be flush with the end of the spindle

DDD.2

Unscrew the four bolts attaching the pump assembly
to the front of the cylinder block and remove the fan
and pump assembly together with the thermostat by-pass
hose.

Replacement of the fan and pump assembly is a
reversal of this procedure.

Dismantling

Unscrew the four set bolts which attach the fan and
belt pulley to the hub and remove the fan and pulley.

Remove the fan hub with a suitable extractor.

Pull out the bearing locating wire through the hole
in the top of the pump body.

Gently tap the pump bearing assembly rearwards out
of the pump body. This will release the combined bearing
and spindle assembly together with the seal and vane.

Remove the vane from the bearing assembly with a
suitable extractor and remove the pump seal assembly.

Reassembly is a reversal of the dismantling pro-
cedure, but care must be taken to see that the seal
assembly is in good condition. If there is any sign of
damage the seal should be replaced by a new compo-
nent. When the bearing assembly is assembled into the
pump the hole in the bearing must coincide with the
lubricating hole in the water pump body.

Section DDD.2

MODIFIED FAN HUB
Commencing at Car Nos. 9M-U-H93701 and
9M-U-L88392, if the fan hub is removed from the
spindle it must now be replaced by a new one as there
is an increased interference fit in the hub.



SECTION E

THE CLUTCH
OF THE MORRIS MINOR (Series MM)

Description and functioning.

Section No. E.1 Running adjustments.
Section No. E.2 Removal of the clutch.
Section No. E.3 Dismantling the clutch.
Section No. E4 Assembling the clutch.
Section No. E.5 Adjusting the release levers.
Section No. E.6 Replacement of the clutch.
Section No. E.7 Servicing the clutch.
Section No. E.8 Starter ring.

Section No. E.9 Clutch judder.

Section No. E.10  Universal clutch gauging fixture.

Morris Minor. Issue 2. 54936
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E THE CLUTCH

GENERAL DESCRIPTION

The clutch is of the single-plate dry-disc type, no
adjustment for wear being provided in the clutch itself.
Individual adjustment is provided for locating each
lever during manufacture. The adjusting nut is locked
in place by means of a special tag lock washer and should
not be disturbed unless the clutch is dismantled for the
renewal of parts.

The general construction may be followed by reference
to Fig. E.1 and the following description.

Driven plate assembly

This consists of a splined hub and flexible steel driven
plate (C) to the outer diameter of which are fixed the
annular friction facings. The disc is attached to the
splined hub by a spring coupling which acts as a torsional
cushion.

Withdrawal bearing assembly

This comprises the graphite release bearing (G),
which is mounted in a cup (#) attached to the throw-out
fork, and a release plate (k) attached to the inner ends
of the release levers (N). Release is accomplished by
moving the release bearing forward into contact with
the release plate and applying pressure to the inner ends
of the levers.

Cover assembly

The release levers are pivoted on knife-edge fulcrums
(0) mounted upon the clutch cover (p), and shoulder
studs (Q) extend through holes at their outer ends. The
studs are fitted with adjusting nuts (R) which locate each
lever in its correct position. The outer or shorter ends
of the release levers engage the bearing plate () carried
upon the shoulder studs attached to pressure plate lugs,
and thus the pressure plate (1) is pulled away from the
driven plate (c), compressing the six thrust springs (E)
which are assembled between the pressure plate and the
clutch cover.

When the foot pressure is removed from the clutch
pedal the thrust springs force the pressure plate forward
against the driven plate, gradually and smoothly apply-
ing the power of the engine to the rear wheels,

Section E.1

RUNNING ADJUSTMENTS

As the clutch facings on the driven plate (C) wear, the
pressure plate (T) moves closer to the flywheel face (a)
and the outer or shorter ends of the release levers follow.
This causes the inner or longer ends of the levers to

E4

travel farther towards the gearbox and decreases the
clearance between the release lever plate (k) and the
release bearing (G). The effect on the clutch pedal is to
decrease the clearance or free travel; in other words, it
reduces the distance the clutch pedal moves forward
before the release bearing comes in contact with the
release lever plate. Some free movement must always be
maintained here to prevent the clutch pedal riding
against the under side of the toeboard and applying
pressure on the release bearing, thus causing the clutch

_——A. Flywheel

. Holding screw

. Driven plate

. Cover

. Thrust spring

. Clearance

. Graphite release bearing:

. Release bearing cup

. Release bearing retainer-

. Release lever plate
. Lever retainer and
anti-rattle spring

. Release lever

. Knife-edge fulcrum
. Tag lock washer

. Stud

. Adjusting nut

. Bearing plate

. Pressure plate

Fig. E.1
The clutch unit in section

to slip, and to prevent excessive travel of the withdrawal
mechanism leading to coil binding of the clutch springs.
This essential free movement is restored by adjusting
the locknuts on the forward end of the clutch operating
rod.

Insufficient pedal backlash or free movement will
cause clutch slip. Excessive pedal movement causes
the clutch springs to become compressed solid or ‘coil-
bound’, which imposes an undue load on the release
bearing, causing excessive wear.

The required pedal travel is the sum of’:

(1) The free movement or travel produced by the
clearance between the release bearing and the
release lever plate necessary to ensure that the
clutch is fully engaged when the foot is removed
from the pedal.
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Fig. E2

The clutch is adjusted by releasing the locknut on the
clutch operating rod and screwing the adjusting nut in
the required direction

(2) The effective movement or travel necessary to
release the clutch, i.e. the amount of effective
pedal movement necessary to move the release
lever plate the distance required to free the clutch
completely.

The free pedal movement, measured at the pedal pad
must be at least 3 in. (20 mm.). It is essential that this
clearance be adhered to in order to allow the clutch to
be completely released and at the same time prevent
the possibility of damage to the clutch release bearing
due to over-travel.

If any difficulty is experienced in freeing the clutch
when the correct free pedal movement is provided, on
no account should efforts be made to improve matters
by attempting to increase the effective pedal travel. The
actual cause must be ascertained and rectified.

Section E.2

REMOVAL OF THE CLUTCH
Remove the gearbox as in Section F.1

The clutch cover-plate assembly is removed by extract-
ing the six bolts locating it to the flywheel. These should
be slackened, part of a turn at a time to prevent distortion
of the flanged edge of the cover by the pressure of the
thrust springs, until the spring pressure is completely
released.

The complete clutch may now be lifted off the two
dowel pins, all components except the driven plate
remaining assembled to the cover.

Section E.3

DISMANTLING THE CLUTCH

After removal from the engine, and before stripping
down, mark the parts in such a manner that they can
be reassembled in the same relative position to each
other to ensure that correct balance is maintained; this
applies particularly to the cover, pressure plate, and
release levers. Failure to follow these instructions may
result in excessive vibration at high revolutions. When a
new pressure plate is fitted it is essential that the com-
plete cover and pressure plate assembly be accurately
balanced, for which reason it is not a practical proposition
to fit new pressure plates unless balancing facilities are
available.

If it is found necessary to renew any of the com-
ponents of the cover assembly this unit can be dis-
mantled, reassembled, and adjusted with the aid of an
arbor press or drill press in the following manner.

First straighten the bent-up lobes of the tag lock
washers (p) (Fig. E.1), then place the cover on the bed
of the press with the pressure plate resting on wood
blocks so arranged that the cover is left free to move
down. Place three blocks of wood to form a bridge, the
legs of which should rest on the outer rim of the clutch
cover as shown in Fig. E.3.

Compress the cover with the spindle of the press,
and, holding it under compression, remove the adjust-
ing nuts (R) (Fig. E.1) and then slowly release the pressure
to prevent the thrust springs from flying out.

Fig. E3

The correct procedure to adopt when dismantling the

clutch cover assembly. Note the two wood blocks

supporting the pressure plate on the bed of the press.

These must not project beyond the pressure plate, to

ensure that they do not foul the cover-plate when this
is depressed by the press

ES
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Fig. E4

The components of the clutch ready for assembly. Note

that the pressure plate is again supported on wood

blocks and that the springs and their cups have to be

correctly located, as shown, before the cover-plate is
placed in position

The cover can then be lifted off and all parts will be
accessible for inspection. It is advisable to renew any
parts which show signs of wear.

Section E.4

ASSEMBLING THE CLUTCH

When reassembling the clutch it is essential that the
components should be replaced in exactly the same
positions as they were before removal to ensure that
the clutch assembly remains in balance. This is most
important, and the parts should have been marked
before dismantling so that their correct positions can
be identified, as indicated in Section E.3.

When new components are fitted it is essential that
the complete cover and pressure plate assembly be
accurately balanced. It is therefore inadvisable to fit
new components unless adequate balancing facilities
are available.

(1) Lay the pressure plate (T) on the wood block in
the press and place the springs on it in a vertical
position, seating them on the small locating bosses
on the pressure plate. Now place the spring cups
over their outer ends, as shown in Fig. E.4.

(2) The levers (N) can then be mounted on the knife-
edge fulcrums (o) by slipping the inner ends of
the release levers under the retainer springs (M),
taking care that the release levers are properly

E.6

seated. It is advisable to wipe the short ends of
the levers and the knife-edge fulcrums with a little
graphite moistened with oil, as this will help to
eliminate friction at this point.

(3) The cover can now be laid on top of the assembled
parts as shown in Fig. E.4, taking care that the
machined portions of the pressure plate lugs are
directly underneath the slots formed in the clutch
cover,

(4) Place three blocks of wood to form a bridge, the
legs of which should rest on the outer rim of the
clutch cover (as used in the dismantling operation).
The assembly is then slowly compressed, the
pressure plate lugs being guided through the slots
formed in the clutch cover. Care must be taken
that the thrust springs remain correctly on their
seats on the pressure plate.

(5) Holding the clutch under compression, the bearing
plate (s) and tag lock washers (P) are then placed
in position on the shoulder studs (Q). The adjusting
nut (R) can then be screwed down on the shoulder
stud until the nut is flush with the top of the stud.

(6) The clutch unit may now be removed from the
arbor or drill press and the final setting of the
release levers carried out by use of the special
Service tool (No. 38446) as detailed in Section E.5.

(7) The release lever plate (k) should then be assembled
to the release levers, taking care that the projecting
portions engage properly in the slots formed in

Flywheel
Holding screw

Cover

Straight-edge

Lever retaining
spring

Shoulder stud
Adjusting nut
\ Tag lock washer

Pressure plate

Fig. E.5

Shows how the release levers are set by means of a
short straight-edge or rule placed across the boss of the
special Borg & Beck gauge plate
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the release lever ends. Finally, the retaining springs
(M) should be fitted into the grooves formed in
the release lever plate as indicated in Fig. E.1.

Section E.5

ADJUSTING THE RELEASE LEVERS

The method of adjusting the levers with the universal
gauging fixture is given in Section E.10

Satisfactory operation of the clutch is absolutely
dependent on accurate adjustment of the release levers
so that the pressure plate face is perfectly parallel to
the flywheel face. This cannot be accomplished satis-
factorily by setting the ends of the release levers parallel
to the face of the release bearing after the clutch has been
assembled to the flywheel because of likely variation in
the thickness of the driven plate. The only accurate
method is to adjust the release levers while the pressure
plate is held parallel to the flywheel by means of the
Borg & Beck lever adjustment gauge. This special tool
(Part No. 38446) is shown in Fig. E.6.

Place this gauge on the flywheel in the position nor-
mally occupied by the driven plate and mount the cover
assembly on the flywheel in the same position as before
dismantling, Tighten the holding screws a turn or two
at a time when taking up the spring pressure, otherwise
the cover will be distorted. Before the cover is tightened
down be sure the gauge is correctly centred. The clutch
release lever plate is attached to the release levers by the
anti-rattle springs and must be taken off to set the levers.

After the cover assembly has been mounted in positior
a short straight-edge can then be laid across the centre
boss and the bearing surface of one lever, and the nut
adjusted until they are the same height. The other levers
can then be set in turn by the same method. If carefully
done this setting will be within -005 in. (-13 mm.), which
is the permissible tolerance. After this adjustment is
completed loosen the clutch cover holding screws a turn

Fig. E.6

The special gauge plate necessary for
setting the release levers correctly

Morris Minor. Issue 2. 54936

Fig. ET

When reassembling the clutch the use of Service tool
18G 275 is necessary

at a time until the spring pressure is released, allowing the
clutch assembly and the gauge plate to be removed.

Two or more lobes of the tag lock washers should
then be bent flat against the adjacent side of the adjusting
nut, thereby definitely locking it in position. When
carrying out this operation take care not to upset the
adjustments previously made.

On some clutches a different type of stud is employed,
having no shoulder. It is held in position in the pressure
plate by a pin passing through it and through the boss on
the pressure plate. The outer end of the stud is screwed
and slotted for the adjusting nut and locking split pin.
If adjustment has taken place it will be necessary to
redrill the nut for the split pin so that it registers with the
slot in the stud.

Section E.6

REPLACEMENT OF THE CLUTCH

Adjust the release levers as in Section E.S.

Refit the release lever plate as in paragraph (7),
Section E4.

Assemble the driven plate and clutch assembly loosely
to the flywheel with the chamfered end of the driven plate
hub facing the gearbox, i.e. the rear of the car.

Line up the driven plate and pilot bearings with a
dummy shaft (Service tool 18G 275).

Tighten the clutch cover holding screws in sequence,
a turn at a time, to take up the clutch spring tension
evenly and avoid distortion. When all the screws are
quite tight withdraw the dummy shaft.

CAUTION.—Do not under any circumstances let the
gearbox hang in the clutch assembly during the removing
or refitting of the gearbox to the engine. On no account
allow oil, grease, or paraffin to get on the clutch surfaces.
Keep the faces dry and absolutely free of all oil.

E.7
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Section E.7

SERVICING THE CLUTCH

After removal from the engine, and before stripping
down, mark the parts in such a manner that they can
be reassembled in the same relative position to each
other to ensure that correct balance is maintained; this
applies particularly to the cover, pressure plate, and
release levers. Failure to follow these instructions may
result in excessive vibration at high revolutions. When a
new pressure plate is fitted it is essential that the complete
cover and pressure plate assembly be balanced accurately,
for which reason it is not a practical proposition to fit new
pressure plates unless balancing facilities are available.

Spring pressure

A tolerance of from 10 to 15 Ib. (45 to 6-8 kg.) pressure
is allowable on the compression load of the operating
springs when at their assembled height; all clutch springs
are tested for this before assembly.

Lubrication of the splines of the driven plate is pro-
vided at assembly only. CS881 graphite grease or
Duckham’s Keenol must be used.

The clutch operation springs are not normally sub-
mitted to high temperatures, as the pressure plate
absorbs heat rapidly and the springs make only line
contact with it. In addition, a draught is continuously
passing them when the engine is running.

Tolerances

Wear on the working faces of the driven plate is
approximately 001 in. per 1,000 miles (-015 mm. per
1000 km.) under normal running conditions. The align-
ment of the face of the driven plate must be within
‘015 in. (-38 mm.) for satisfactory results.

Driven plates

It is most important that the clutch facings are not
touched with greasy hands, nor any oil or grease allowed
to come into contact with them.

Itis essential to install a complete driven plate assembly
when renewal of the friction linings is required. If the
linings have worn to such an extent as to warrant
renewal, then slight wear will have taken place in the
splines, and also on the torque reaction springs and their
seatings. The question of balance and concentricity is
also involved. Under no circumstances is it satisfactory
to repair or rectify faults in clutch-driven plate centres,
and we do not countenance this as manufacturers.

Condition of clutch facings in service

It is natural to assume that a rough surface will give
a higher frictional value against slipping than a polished
one, but this is not necessarily correct. A roughened
surface consists of small hills and dales, only the ‘high-
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spots’ making contact. As the amount of friction avail-
able for the purpose of taking up the drive is dependent
upon the actual surface area in contact, it is obvious
that a perfectly smooth face is required to transmit the
maximum amount of power for a given surface area.

Since non-metallic facings of the moulded asbestos
type have been introduced in service a polished surface
is common, but it must not be confused with a glazed
surface, which is sometimes encountered due to con-
ditions which will be discussed subsequently.

The ideally smooth or polished condition, therefore,
provides proper surface contact, but a glazed surface
does not, as it entirely alters the frictional value of the
surface, which will result in excessive clutch slip. These
two conditions might be simply illustrated by the com-
parison between a piece of smoothly finished wood and
one with a varnished surface. In the former the contact
is made directly by the original material, whereas in
the latter instance a film of dried varnish is interposed
between the contact surfaces and actual contact is made
by the varnish.

Thus the conditions encountered are:

(1) After the clutch has been in use for some little
time under satisfactory conditions the surface
of the facings assumes a high polish through
which the grain of the material can be seen clearly.
This polished facing is of light colour when in
perfect condition.

(2) Should oil in small quantities gain access to the
clutch and find its way onto the facings, it will
be burnt off as a result of the heat generated by
the slipping occurring under normal starting
conditions. The burning of this small quantity
of lubricant has the effect of gradually darkening
the faces, but, provided the polish of the facing
remains such that the grain of the material can
be distinguished clearly, it has little effect on
clutch performance.

(3) Should increased quantities of oil obtain access
to the facing, then one of two conditions, or a
combination of them, may arise, depending upon
the nature of the oil.

(@) The oil may burn off and leave a carbon
deposit on the surface of the facings, which
assume a high glaze and cause further slip.
This is a very definite, though very thin,
deposit, and in general it hides the grain of
the material.

(b) The oil may partially burn and leave a resinous
deposit on the facings. This has a tendency
to produce a fierce clutch, and may also cause
excessive ‘spinning’ on clutch release, due to
the tendency of the face linings to adhere to
the surface of the flywheel or pressure plate.
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(c) There may be a combination of conditions
(@) and (b) which produces a tendency to
‘judder’ on clutch engagement.

(4) Still greater quantities of oil produce a dark and
soaked appearance of the facings, and the result
will be still further slip, accompanied by fierce-
ness or ‘juddering’ on engagement, according to
the severity of the condition.

If the conditions under (3) or (4) are experienced the
clutch driven plate should be replaced by a new one.
The cause of the presence of the oil must be traced and
removed. It is, of course, necessary for the clutch and
flywheel to be thoroughly cleaned out before reassembly.

Release bearing

Where the graphite release bearing ring is badly worn
in service a complete replacement assembly should be
fitted, returning the old assembly for salvage of the metal
cup. These graphite rings are shrunk into their metal cups
by heating the metal cup to a cherry red before forcing
the graphite ring into position. This is a specialized
job, but can be carried out provided care is exercised.
Immediately the ring is forced into position the whole
should be quenched in oil. Alignment of the thrust pad
in relation to its face and the trunnions should be within
-005 in. (*13 mm.).

In almost every case of rapid wear on the splines of
the clutch driven plates misalignment is responsible.

Looseness of the driven plate on the splined shaft
results in noticeable backlash in the clutch. Misalign-
ment also puts undue stress on the driven member, and
may result in the hub breaking loose from the plate, with
consequent total failure of the clutch. It may also be
responsible for a fierce chattering or dragging of the
clutch.

In cases of persistent difficulty it is advisable to check
the flywheel for truth with a dial indicator to determine
any possible misalignment. The dial reading should not
vary more than 003 in. (-08 mm.) anywhere on the fly-
wheel face.

Clutch lever return spring

Should it be necessary to renew a weak or broken
clutch lever return spring, this may be accomplished
without removal of the clutch shaft or the operating
lever.

Unhook the spring end from the lever and lift the
locating spigot on the inner end of the spring from its
seat in the clutch housing.

The spring may now be unscrewed from the shaft
over the operating lever if rotated clockwise.

Section E.8

STARTER RING

Normally the starter ring is serviced as a complete
.nit with the flywheel. In overseas countries where this
is not convenient arrangements have been made to
supply the starter rings separate for fitting to the existing
flywheel, but as they have to be shrunk on at the right
temperature special precautions have to be taken, and
these are covered by special instructions obtainable on
application to the Nuffield Distributor in the country
concerned. No attempt should be made to replace the
starter ring on a flywheel unless the special instructions
are available and carried out.

Ring and flywheel assemblies only are available for
the Home market.

Section E.9

CLUTCH JUDDER

In order to eliminate the development of clutch judder
later models are fitted with a relay lever (Part No.
182097) with the distance between the hole centres
increased to 5% in. (131:76 mm.) from the original
dimension of 4% in. (120-65 mm.).

The new lever can be substituted for the original lever
in cases of persistent clutch judder.

A special engine tie-rod has also been introduced to
minimize this trouble and in persistent cases of judder
this should be fitted (see Section AA.37).

Section E.10

UNIVERSAL CLUTCH GAUGING FIXTURE

Remove from the box the gauge finger, the pillar, and
the actuator, and consult the code card to determine the
reference of the adaptor and the spacers appropriate to
the clutch which is being serviced.

Rest the base plate on a flat surface, wipe it clean, and
place the spacers upon it in the positions quoted on the
code card.

Place the clutch on the spacers, aligning it with the
appropriate tapped holes in the base, arranging it so that
the release levers are as close to the spacers as possible.

Screw the actuator into the centre hole in the base plate
and press the handle down to clamp the clutch. Then
screw the set bolts provided firmly into the tapped holes
in the base plate, using the speed brace; remove the
actuator.

E9
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Fig. E8

Using the actuator to compress the clutch springs for
dismantling or setting the assembly

Remove the adjusting nuts and gradually unscrew the
set bolts to relieve the load of the thrust springs. Lift the
cover off the clutch and carry out whatever additional
dismantling may be desired.

After carrying out the necessary servicing of the clutch
components, reassemble the parts on the clutch pressure
plate, place the cover upon it, and transfer the assembly
to the base plate resting on the spacers and aligned
correctly.

Carefully bolt the cover to the base plate and screw
the adjusting nuts onto the eyebolts until flush with the
tops of the latter.

Screw the actuator into the base plate (Fig. E.8) and
pump the handle a dozen times to settle the clutch
mechanism, Remove the actuator.

£.10

Screw the pillar firmly into the base and place upon
it the appropriate adaptor, recessed face downwards, and
the gauge finger (Fig. E.9).

Turn the adjusting nuts until the finger just touches
the release levers, pressing firmly downwards on the fin ger
assembly to ensure that it is bearing squarely on the
adaptor.

Remove the finger, adaptor, and pillar, replace the
actuator, and operate the clutch a further dozen times.
Replace the pillar and check the lever setting, making any
final corrections.

Finally, lock the adjusting nuts.

Fig. E9
Checking the setting of the release levers
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. Flywheel

. Holding screw

. Driven plate

. Cover

. Thrust spring

. Clearance

. Graphite release bearing

. Release bearing cup

Release bearing carrier

. Release lever plate

. Lever retainer and
anti-rattle spring

. Release lever

. Knife-edge fulcrum
. Tag lock washer

. Stud

. Adjusting nut

. Bearing plate

. Pressure plate

Fig. EE.1
The clutch unit in section (earlier cars)

Section EE.1

GENERAL DESCRIPTION

The clutch fitted to the Morris Minor (Series II and
earlier 1000) is of the same type as that fitted to the Morris
Minor (Series MM), and the instructions given in Section
E may be followed when dealing with both models. It
should be noted, however, that the clutch linkage
mechanism is not the same, and when dealing with the
Morris Minor (Series II and 1000) the appropriate
paragraphs of Section EE.2 should be referred to.

Section EE.2

RUNNING ADJUSTMENTS

As the clutch facings on the driven plate (C) wear, the
pressure plate (T) moves closer to the flywheel face (A)
and the outer or shorter ends of the release levers follow.
This causes the inner or longer ends of the levers to travel
farther towards the gearbox and decreases the clearance
between the release lever plate (k) and the release bearing
(G). The effect on the clutch pedal is to decrease the
clearance or free travel; in other words, it reduces the
distance the clutch pedal moves forward before the release
bearing comes into contact with the release lever
plate. Some free movement must always be maintained

EE2

here to prevent the clutch pedal riding against the under
side of the toeboard and applying pressure on the release
bearing, thus causing the clutch to slip, and to prevent
excessive travel of the withdrawal mechanism leading
to coil binding of the clutch springs. This essential free
movement is restored by adjusting the locknuts on the
forward end of the clutch operating rod.

Insufficient pedal backlash or free movement will
cause clutch slip. Excessive pedal movement causes
the clutch springs to become compressed solid or ‘coil-
bound’, which imposes an undue load on the release
bearing, causing excessive wear.

The required pedal travel is the sum of:

(1) The free movement or travel produced by the
clearance between the release bearing and the
release lever plate necessary to ensure that the
clutch is fully engaged when the foot is removed
from the pedal.

(2) The effective movement or travel necessary to
release the clutch, i.e. the amount of effective
pedal movement necessary to move the release
lever plate the distance required to free the clutch
completely.

The free pedal movement, measured at the pedal pad,
is given in the ‘GENERAL DATA’. It is essential that
this clearance be adhered to in order to allow the clutch
to be completely released and at the same time prevent
the possibility of damage to the clutch release bearing
due to over-travel.

The clutch is adjusted by releasing the locknut on
the clutch operating rod. The spherical adjusting nut
may then be screwed in the required direction. If the
backlash is insufficient it will be increased by moving

Fig. EE2

The clutch is adjusted by releasing the locknut on the
clutch operating rod and screwing or unscrewing the
spherical adjusting nut
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the adjusting nut towards the front of the car, and vice
versa. Do not forget to retighten the locknut.

If any difficulty is experienced in freeing the clutch
when the correct free pedal movement is provided, on
no account should efforts be made to improve matters
by attempting to increase the effective pedal travel. The
actual cause must be ascertained and rectified.

Section EE.3

REMOVAL OF THE CLUTCH

Remove the gearbox as in Section FF.1.

The clutch cover-plate assembly is removed by extract-
ing the six bolts locating it to the flywheel. These should
be slackened, part of a turn at a time to prevent distortion
of the flanged edge of the cover by the pressure of the
thrust springs, until the spring pressure is completely
released.

The complete clutch may now be lifted off the two
dowel pins, all components except the driven plate
remaining assembled to the cover.

Section EE.4

CLUTCH OPERATING ROD

Cars from No. 198690 onwards are fitted with modi-
fied clutch operating rods which are 5 in. diameter as
compared with the } in. diameter of the earlier type.

This increase in diameter also necessitates the use of
modified pedal and relay shafts, and when replacement
parts are supplied for cars prior to No. 198690 they will
be of the new type and the remaining parts of the clutch
operating mechanism will also be supplied.

REMOVE SPHERICAL BRONZE BEARING i fiill /
PACK_HOUSING WITH HUB GREASE & Yl
FIT A TUFNOL SPHERICAL BEARING
PT No ACA 5I21

REMOVE BUSH-RUBBER PT No 84122, &
REPLACE WITH BUSH PT No 130144
3800

Fig. EE3

The location of the spherical bearing and rubber bush
on the relay clutch shaft

Morris Minor. Issue 2, 58436

Section EE.5

CLUTCH RELAY SHAFT ASSEMBLY

In order to cure any tendency to rattle in the clutch
relay shaft assembly a Tufnol spherical bearing (Part
No. ACA 5121) has been introduced which is inter-
changeable with the existing bronze bearing (Part No.
184123) on the inner end of the shaft.

At the outer end of the shaft a harder rubber bush
(Part No. 130144) replaces the original bush (Part No.
184122) and both these modified parts should be fitted
at the same time.

Section EE.6

RESPACED PEDALS

On later R.H.D. cars a new clutch pedal assembly is
introduced together with a new gearbox cover with a
separate master cylinder cover-plate. The new clutch
pedal and shaft are now fitted outside the right-hand
longitudinal member with a pedal spacer inside the
member in place of the original clutch pedal. The brake
pedal and clutch linkage remains unchanged and the
new pedal assembly is retained by a locating washer,
plain washer, slotted nut, and split pin.

On L.H.D. cars the current-type R.H.D. brake pedal
replaces the original brake pedal, the clutch pedal pad
has been repositioned to the left-hand side of the clutch
lever, and a modified accelerator pedal is introduced.

Individual parts are not interchangeable but the
assembly can be fitted to earlier cars in its complete
form.

The new parts for R.H.D. cars are as follows:

Description Part No.
Combined clutch pedal and shaft ACA 5222
Pedal spacer .. .. 133582
Locating washer ACA 5228
Plain washer PWZ 106
Slotted nut FN 406
Split pin . ZPS 0206
Pedal sealing pad ACA 5226
Gearbox cover .. . .. ALA 834
Master cylinder cover-plate .. ALA 832

The new parts for L.H.D. cars are as follows:

Accelerator pedal assembly ACA 5227
Gearbox cover .. . ALA 835
Master cylinder cover-plate .. ALA 833
Brake pedal 128641
EE3
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Section EE.7

MODIFIED CLUTCH LINKAGE

Commencing at Car Nos. 577816 (R.H.D.), 578027
(L.H.D.), and Traveller Cars 572278 (R.H.D.), 572832
(L.H.D.), connecting plates (Part No. ACA 5437) are
introduced to strengthen the clutch linkage. They are
interchangeable with the original rod linkage, but only
as a complete assembly, i.e. clutch pedal assembly,
clutch relay shaft, and the new connecting plates.

Section EE.8

CLUTCH
(Later Cars)

Removing
Remove the clutch as described in Section EE.3.

Dismantling

The clutch tool 18G 99 A proves an efficient and speedy
means of dismantling, reassembling, and adjusting the
clutch with a high degree of accuracy. The tool is universal

-and a chart detailing the