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INTRODUCTION

This manual has been compiled to provide guidance to those responsible for the

maintenance and overhaul of the Amphicar.

This manual is divided into the 12 main groups, each of them being consecutively

numbered so that supplementory sheets may be inserted, from time to time.

All instructions for the maintenance and overhoul are based on methods which have

been proved with the aid of our Amphicar special tools.

Modifications and changes which may at any time be introduced, will be issued to all

authorized dealers.

This manual, or parts thereof, may not be reproduced without written permission of the,

AMPHICAR CORPORATION OF AMERICA
New York 23 N.Y. 1840 Broadway
Phone: LT 1-6969

Copyright by Amphicar Corporation.

‘

AMPHICAR CORPORATION OF AMERICA

Postcard

Attention:

Please return the attached postcord to
us immediately offixed with your exact
address (possibly firm stamp)}. This
only guarantees that you will get all
supplements and chdnges of. this
catalogue automatically at no extra
cost,

PAGE 1/2 is BLANK
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ENGINE DISMANTLING

Dismantle the engine by carrying out the following operations: -

Slacken the clip and remove the air cleaner.
Detach the retaining nuts (70), plain and fibre washers (71 and 72) , then

remove the rocker cover (73).

Progressively slacken and remove the nuts (139) and spring washers (138),
then detach the rocker shaft assembly (75) .

Withdraw the push rods (7). Dismantle the rocker shaft assembly as
described on page 23.

Disconnect the fuel pipe and vacuum ignition advance pipe at the car-
burettor and fuel pump and carburettor and distributor respectively.
Remove the bolt from the top water elbow which also retains the fuel

pipe clip and detach the pipes from engine.

Remove the nuts (2) spring washers (1) ond detach the carburettor with
gasket (3) from the manifold (5).

Remove the manifold drain pipe (6) .

Remove the nuts (13 and 16), spring washers (14 and 17) and bridge
clamps (15), then detach the inlet and exhaust manifold (5) and the
gasket (18).

Slacken the generator attachment bolts, swing the generator inwards and
remove the fan belt. Do not attempt to lever the belt over the plastic
generator pulley. Remove the generator adjusting link generator pivot
bolts (7 and 8), then detach the generator. Remove the bolts and spring
washers, mounting (124), and detach the generator bracket (127) from
the crankcase.

Remove the water pump attachment bolts and detach the water pump
complete with gasket.

Detach the plug leads from the sparking plugs, slacken the clamp bolt
and withdraw the distributor from the pedestal.

Remove the sparking plugs (131).

Reversing the sequence shown on page 14 slacken and remove the cylin-
der head nuts (134) and plain washers (133). Detach the throttle cable
abutment bracket (3) and lift off the cylinder head (79) and gasket (84).

Dismantle the cylinder head components as described on page 15.

Remove the nuts and spring washers, then detach the fuel pump and
gasket (98) .

Unscrew and remove the oil filter.

Unscrew and remove the oil pressure switch (99).

Remove the domed plug (103), copper washer (102), spring (101) and

oil pressure relief valve plunger (100).

Suitably wedge the flywheel and remove the crankshaft pulley retaining
nut (65) . Remove the crankshaft pulley (64).

Remove the screws (118), bolts (119) ond spring washers (120), then
detach the timing cover (122) and gasket (123).

Remove the chain tensioner (65) from the cover by springing one blade

over the pivot pin. Drive out the oil seal (121).

Release the locktab (2), remove the bolts (1) and detach the camshaft
timing sprocket (3) and chain (6) . Lift the tappets (8) from the cylinder
block, remove the bolts (67) with spring washers (68) and detach the
camshaft retaining plate (4). Withdraw the camshaft from the cylinder
block.

Remove the bolts (114) and detach the engine front mounting feet (113
and 117) from the front engine plate (111).

Release the retaining bolts and spring washers, then detach the front
engine plate (111) and gasket (108).
Progressively slacken and remove the setscrews and spring washers, then

detach the clutch unit and driven plate from the flywheel. v
29
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Release the lock tab (22), slacken and remove the bolts (23) and detach
the flywheel (20).

Remove the bolts (93), spring washers (92) and detach the rear engine
plate (91).

Invert the cylinder block and remove the sump attachment bolts (49) and
spring washers (50).

Remove the engine breather pipe (27) and the manifold drain pipe clip
(36) secured beneath two of the bolts. Lift off the sump (51) and sump
gasket (52).

Remove the bolts (94), spring washers (95) and detach the oil return
scroll (96), followed by the gasket (97).

Remove the screws (53) and detach the front sealing block (35).

Release the lockplates (38). Remove the bolts (39) and detach the
connecting rod big end caps (37) .

Withdraw the pistons (11) and connecting rods (15) through the cylinder
bores. Detach the connecting rod shell bearings and refit the big end

caps to their respective connecting rods.

Using circlip pliers, remove the piston pin circlips (9) and press the
piston pin from each piston and connecting rod.

Detach the compression rings (13) ond oil control rings (14) from each
piston.

Remove the main bearing cap bolts (56) and spring washers (57), then
detach the main bearing caps (41, 42 and 58) and lower bearing shells
(40, 47 ond 539).

Lift out the crankshaft (48), followed by the thrust washers (18) and
upper bearing shells.

Remove the timing sprocket (62) from the crankshaft, followed by the
shims (61). By use of 0 0.5" (12.7 mm) dio shaft, and grease packed in
the bushing, extract the constant pinion shaft oilite bush from the rear
of the crankshaft by striking the shaft with o mallet.

Complete the dismantling by removing all studs, plugs and dowels from
the crankcase.
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DIMENSIONS AND TOLERANCES

Parts and Description Dimensions new Clearances new Remarks
ins. mm ins, mm
CRANKSHAFT
Main bearing journal dia. 2.0005 50.81 0.0005 0.0020
2.001 50,83 to to
0.0032 0.0813
Main bearing internal dia. 2.0015 50.84 Undersize bearings available:
2.0037 50.89 -0.010", -0.020", -0,030",
-0.040" (~.254 mm, -.508 mm,
Main bearing housing int. dio. 2. 1460 54,51 -.762 mm, -1.016 mm) .
2.1465 54.52
Rear journal width 1.2995 33.01
1,2975 32.95
Rear main bearing housing 1,2855 32.65 0.006 0.152
Width plus thickness of two to to 0.004" to 0.008" prefered.
thrust washers 1.2915 32.8 0.014 0.3556
Thrust washer thickness 0.091 2.31
0.093 2.36
Oversize thrust washers 0.096 2.44
0.098 2.49
Main bearing width 0.995 25,273
1.005 25.527
Crank pin dia. 1.6255 41.28 0.0005 0.0127
to to
1.6250 41.27 0.0020 0.0508
Undersize bearings available:
Big end bearing internal dia. 1.627 41.32 -0-010", -0.020", -0.030,
1,626 41.3 -0.040", (~-.254 mm, -.508 mm,
-.762 mm, -1,016 mm) .
Big end bearing width 0.692 17.58
0,682 17.32
Crank pin width 0.9085 23.076
0.9086 23.078
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ASSEMBLY OPERATIONS

DISTRIBUTOR DRIVE GEAR BUSH

Excessive wear in the drive gear bush is indicated by rocking the distri-
butor shaft when partly withdrawn from the bush.

Excessive side movement of the shaft indicates the need for renewal of

the bush, as follows: -

Using a suitable diameter stepped drift, drive out the old bush from below
and fit @ new one from above, ensuring that the bushing flange goes

fully home against the cylinder.

CRANKSHAFT REGRINDING

Crankshaft end float is controlled by the flanks of the rear main journal.
The flanks of the front and centre main journals run clear of the bearing
shells. Axial alignment of the crankshaft relative to the con-rods and

pistons is, therefore, dependent on the rear main bearing.

If it is necessary to regrind the rear journal flanks, then an equal amount
should be removed from each, and when ground, the distance between
the flanks must not exceed 1,2995" (33.01 mm). This is the maximum

amount which oversize thrust washer can accommodate, figure 1.

BALANCE

The crankshaft should be dynamically balanced. When balanced on knife
edges, the maximum "out of balance' should not exceed 1/2 oz.ins.

RUN-OUT

When the crankshaft is mounted between centres, the maximum permitted
run-out of the centre journal must not exceed 0.001" (0.25 mm) total
indicator reading. The reading also applies to the run-out the periphery
and rear face of the flywheel mounting flange, figure 2.

UNDERSIZE BEARINGS

These are supplied for servicing purposes in the undersizes stated in the
technical data.

GRINDING FINISH

All pins and journals to have a ground surface finish of 7. 12 micro inches

and to extend over the whole fillet radius.

CRANKSHAFT INSTALLATION

Lubricate and position the main bearing shells in the crankcase, toking
care to properly locate their tags in the recesses provided. Blow out the
oil-ways in the crankshaft with compressed air, clean all journals and

position the shaft in the crankcase.

Lubricate the two semi-circular thrust washers and pass these around the
rear crankshaft journal. It is important that the grooved white metal

faces bear against the crankshaft.

The main bearing caps are not interchangeable and must not be filed to
take up bearing wear. The indentification numbers on the cops must
correspond with those on the oil sump face of the crankcase. Whilst the
front and centre bearing caps appear indentical, the latter is distinguished
by being double stamped, as shown on figure 3.

Lubricate and fit the main bearing shells into the caps, then install the
caps in the crankcase, taking care that they occupy their correct
positions, and secure with the main bearing bolts and spacing washers.
To prevent oil leakage, the front and rear caps must be tapped into

alignment with the machined faces of the crankcase. Finally tighten the
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Check the end float of the crankshaft; this should be 0.004" - 0,008"
(0.1 -0.2 mm). If the end float is excessive, correct it by fitting over-

size thrust washers.

FRONT SEALING BLOCK AND BEARER PLATE. Figure | and 2.

Using "wellseal" jointing compound on the joint faces, fit the front main
bearing sealing block and during the tightening process, align the front
face of the block with the machined face of the crankcase. Tap the wood
filler pieces into the end recesses of the block and trim the excess

material level with the oil sump face of the crankcase.

Fit the two dowels to the front of the crankcase, attach the front bearer
plate and greased paper joint washer and secure with appropriate bolts

ond spring washers.

REAR OIL RETURN SCROLL AND BEARER PLATE. Figure 3.

Position @ new paper joint on the rear face of the crankcase with grease
and lightly bolt the rear oil return scroll to this face. Insert o feeler
gauge of opproximately 0.003" (0.076 mm) thickness and tap the return
scroll until equol clearance between the crankshoft and oil scroll has
been obtained all round. Finally, tighten the bolts to the correct torque

ond re-check clearance.

Insert two dowels in the rear crankcase foce, position the rear engine
bearer plate and secure this with bolts and spring washers. Insert the in-
put shaft spigot oilite bushing into the rear of the crankshaft and rotate

the latter to bring numbers one and four crankpins to T.D.C.

FLYWHEEL

REPLACING STARTER RING GEAR

The starter ring gear is an interference fit and is shrunk onto the flywheel
during initial assembly. If damaged or unserviceable, it can be removed
with a copper drift whilst the flywheel itself is supported on blocks

sufficiently thick to raise the ring gear above the bench surface.

The new gear is fitted by first heating it and then locating it on the cold
flywheel. If heated to a sufficiently high temperature the expansion of
the gear will be such as to enable it to be easily positioned on the fly-
wheel, but unfortunately, due to the danger of destroying its hardness,
there is o limit to the amount of heating permissible.

A recommended method, free from the afore-mentioned danger, is to
immerse the gear ring in boiling water for at least ten minutes. Then, by
use of a fly press or a number of ""G" clamps, as shown on fig. 4, care-
fully press the gear into position of the flywheel. To avoid loss of heat

this operation must be carried out with the least possible delay.

Attach the flywheel to the end of the crankshaft with the flywheel
timing mark also at T.D.C. This should automatically occur if the dowel
in the end of the shaft has located in the flywheel. Tighten the securing
bolts, but before locking the tab washers, check the flywheel clutch
face for run-out, If the maximum tolerance of 0.003" (0.076 mm) is
exceeded, then the cause must be established and corrected, after which

the tab washers can be finally locked up.
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DIMENSIONS AND TOLERANCES

Parts and description Dimensions new ' Clearances new Remarks
ins. mm ins. mm

CONNECTING RODS

Connecting rod width 0.898 22.81 0.0105 0.0381
fo fo
0.896 22,76 0.0126 0.32004
Bore for small end bushing 0.938 23.83 Press fit in rod.
0.937 23.8
Small end bushing external dia. 0.940 23.88
0.939 23.85
Internal dia. of small end bushing 0.8126 20.64 0.0003 0.0076 Light push fit in bushing.
fo to
0.8122 20.63 0.00034 0.00863
Piston pin dia. 0.81250 20.64

0.81226 20.63

PISTONS
Top dia of Skirt dia Skirt dia
piston ring Top dia of 1/2" (12.7 mm) Top dia of 1/2" (12.7 mm) Bottom dia
lands "'D" skirt "C" below "C" skirt "'C" below "C' of skirt "B"
Bore B.P.R. co. and British piston British piston B.P.R. co. and
Wellworthy ring co. ring co. Wellworthy Wellworthy Wellworthy
Grade ins. mm ins. mm ins. mm ins. mm ins, mm ins, mm ins. mm
F 2.7282 | 69.3 2.712 68.88 2.7258 | 69.24 2.7267 | 69.26 2.7245 | 69.2 2.7263 | 69.25 2.7271 | 69.27
2.7279 | 69.29 2,709 68.81 2.7253 | 69.23 2.7262 | 69.24 2.7242 | 6%9.19 2.7267 | 69.24 2.7268 | 69.26
G 2.7286 | 69.31 2.712 68.88 2,7262 | 69.25 2.7271 | 69.27 2.7249 | 69.21 2.7267 | 69.26 2.7275 | 69.28
2.7283 | 69.3 2,709 68.81 2.7257 | 69.24 2,7266 | 69.25 2.7246 | 69.20 2.7264 | 69.25 2.7272 | 69.27
H 2.7290 | 69.32 2.712 48.88 2.7264 | 69.26 2.7275 | 69.28 2.7253 | 69.27 2.7271 | 69.27 2.7271 | 69.29
2,7287 | 69.31 2.709 68.81 2.7261 | 69.25 2.7270 | 69.26 2.7250 | 69.26 2.7268 | 69.26 2.7268 | 69.28
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Dimensions new

Clearances new

PISTON RINGS ins. mm ins. mm
Compression ring width 0.0787 1.99 0.0015 0.038
to to
0.0777 1.97 0.0035 0.089
Groove width 0.0812 2,06
0.0802 2.03
Oil control ring width 0.1563 3.97 0.,0007 0.02
to to
0.1553 3.94 0.0027 0.07
Qil control ring groove width 0.158 4.01
0.157 3.99
Piston ring cap in cylinders 0.008 0.20
0.013 0.33

PISTONS

Type
Fitting

Number of rings
Caop
Maximum oversize for rebore

Oversize pistons available

Aluminium split skirt (graded F. G. and H to

suit bores)

Slot in piston skirt to camshaft side of engine
and / or piston grown stamped "front'',

2 compression rings, 1 oil control ring.

0.008" to 0.013" (0.20 to 0,33 mm)

+0.030" (0.76 mm)

+0.,010" (.25 mm), +0.020" (.51 mm)
+0.030" (.76 mm).
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If the leading edge of the ring geor teeth are only slightly damaged at
the two points of starter engagement, i. e., the points at which the
engine always stops, the flywheel may be turned through 90 degrees
relative to the crankshaft, thus presenting new teeth to the starter pinon.
This will necessitate re-marking of the T.D.C. position on the flywheel

rim.

NOTE. When correctly positioned, the leading edges of the gear ring
teeth should be facing the starter motor.

RE-MARKING FLYWHEEL

Mount a dial gauge indicator with its plunger on the piston crown and
rotate the crankshaft until the piston moves to its highest point. Scribe a
line across the flywheel to correspond with the line on the cylinder
block.

This should be heavily marked with o small chisel, and numbers | and 4
punched each side of the line. The original T.D.C. mark must be
obliterated with a ball pein hammer.

PISTONS, CONNECTING RODS AND PISTON PINS

During manufacture of the cylinder blocks the bores are graded "F'',
"G" or "H" according to their limits. These letters are stamped on the
drain tap side of the block adjacent to each bore. The bore sizes
corresponding to these symbols are given on page 39. Pistons are also
supplied in similar grades, the appropriate letter being stamped on the

crown of the pistons.

When new pistons are fitted, it is advisable that they should beor the
some identification symbols as the cylinder bores.

Before fitting pistons to the connecting rods, check the piston pin and

small end bushes for wear. If new bushes are required, the old ones can

be withdrawn and new bushes inserted, figure 1, in one operation by

utilising a special tool. The bushes must then be reamed to suit the pins.

With the bushes and piston pins in satisfactory condition, check the
alignment of the connecting rods. If necessary, correct any inaccuracies

of alignment by using a suitable setting wrench.

To avoid piston distortion and also to facilitate easy fitting of the piston,
it is advisable to heat the pistons in @ can of hot water. When fitting the
pistons to the connecting rods it must be remembered that the split side of
the piston and the bearing cap side of the con-rod must both be at the
camshaft side of the engine as shown on fig. 2. It is also important that
the piston pin circlips are properly located in the piston pin bore grooves

and that the con=rod small end is centrally disposed in the piston.

Using a suitable clamp to compress the piston rings, figure 2, lower the
con-rod and piston assembly down the bore with the split side of the
piston on the camshaft side of the engine until the big ends engage the
crankpins. After fitting the caps and tightening the big end cap bolts to

correct torque secure these by turning up the lockplate tabs.

NOTE. The big end caps are not interchangeable and must not be filed
to take up bearing wear.
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LUBRICATION

A pressed steel oil sump of 4 qts. (4,5 liters) capacity is bolted to the
bottom face of the cylinder block. Qil is drawn from the sump by o
Hobourne-Eaton double rotor type oil pump which passes the oil under

pressure to an annular space around the vertical pump drive shaft.

From this space, oil is forced through a passage cost in the cylinder
block to the input side of a full-flow filter. The oil passes through the
filter, which incorporates @ non-return valve and a by-pass valve,
returning through the central threaded filter boss to the oil gallery,
which runs the whole length of the cylinder block.

The oil passes from the oil gallery through various drilled passage-ways
to the main bearing, camshcft and cylinder head. Qil fed to the main
bearings is then conveyed through drillings in the crankshaft webs to the
big end bearings. Surplus oil forced out of these bearings serves to

lubricate the cylinder walls, pistons and piston pins,

Each camshaft journal is provided with a scroll which serves to distribute
oil across its width, The rear journal is also provided with two flats.
A vertical drilling in the rear of the block carries oil from the rear cam-
shaft bearing, metered by the two flats on the journal, up through a hole
in the cylinder head and via @ matched hole in the rear pedestal into the
hollow rocker shaft.

The oil then passes along the rocker shaft to lubricate each rocker before

being ultimately splashed on to the valve guides, push rods and tappets.

The timing chain and tensioner are lubricated by oil escaping from the
front comshaft bearing, the oil being thrown outwards by the timing
sprocket before finally returning to the sump.

PRESSURE RELEASE

The delivery of oil from the pump will increase as the engine is speeded
up and at high engine speeds, the quantity of oil available is greatly in
excess of the normal requirements of the engine and will result in in-
creased oil pressure. Excess pressure is released and the surplus oil
returned to the oil sump by o non-adjustable valve which consists of a
spring-loaded plunger designed to blow off at 65 to 70 Ibs. per sq. in.
(4.57 to 4.92 kg/cmz) and housed in o large domed bolt, screwed into
the L. H. side of the crankcase above the oil pump. Apart from cleaning
during an engine overhaul, this assembly should not require maintenance

or attention.

OIL PRESSURE INDICATION

Pressure is indicated by a warning light mounted in the speedometer dial
and controlled by a hydraulic switch which is screwed into a tapped hole
in the centre of the oil gallery. The switch contacts are designed to
open, and thus cut-off the electrical supply to the warning light when
the oil pressure reaches 5 to 7 Ibs. per sq. in. (0.35 to 0.49 kg/cm?) .
The contacts remaining open at all pressures above this figure. The switch

is non-adjustable and does not require maintenance.

OIL FILTRATION

The engine is fitted with a full flow oil filter which may be of Purolator,
A.C. or Tecalemit manufacture. The filter element is housed in a pressed
steel container which screws onto @ machined face on the L.H. side of
the cylinder block. A synthetic rubber seal secured between a flange on
the filter container and its mounting face on the cylinder block prevents
oil leakage.
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Qil under pressure enters the filter container through holes in its base
and lifts the spring-loaded non-return voive disc (6) off its seating. Oil
is then forced around the outside of the filter element and passes through
the element to the centre. The filtered oil then passes through the hollow

central threaded filter boss to the oil gallery as shown on figure 1 at ""A",

If the filter element becomes blocked, the by-pass valve (2) opens at a
predetermined differential pressure between the input and output sides of
the filter, permitting the oil to by-pass the filter element as shown on
figure 1 (B).

RENEWING THE OIL FILTER. Figure 3

1. After removing the old filter, clean all troces of adhesive from the

adoptor surface.

2. Smear sufficient grease in groove of filter, ond always fit a new

sealing ring and smear with grease.

3. Screw in filter s tight as possible using both hands, filter body and
hands to be dry ond clean to achieve max. tightening torque (this
should be equivalent to 15,18 |bs ft. torque).

4, Check that there is metal to metal contact between ridge on filter
body ond adaptor face all round. It is essential that this condition is

achieved, if there are any gaps reject filter and fit another.

5. Run engine at varying speeds for five minutes to ensure repeated

operation of pump relief valve to fully pressurise filter.

6. Retighten filter to 15,18 Ibs.ft. torque or equivalent by hand. Check

for oil leaks.

7. Finally, check oil level in sump and top up if necessary.

OIL COCLER ADAPTOR

DESCRIPTION

The oil cooler adaptor fits between the cylinder block and the oil filter.
In addition to forming a connection point from the engine to the oil
cooler, the adaptor also provides o degree of thermostatic control over

operation of the oil cooler,

The oil cooler adaptor is secured to the cylinder block by a central
hollow bolt.

The adaptor lower face is sealed to the mounting face on the cylinder
block with a synthetic rubber ring. The hollow attachment bolt of the
normal full flow filter screws into the cooler adoptor attachment bolt,

whilst the outer edge of the filter body seals on the face of the adaptor,

A chamber on the cylinder block side of the adaptor communicates with
an outlet union boss. A pipe from this boss connects the adaptor to the
cooler. A return pipe from the cooler connects to a chamber formed in
the filter side of the adaptor. The inner chamber also communicates with
the outer one through a spring=loaded ball valve.

OPERATION. Figure 2

Qil passes from the passage in the cylinder block, into the filter adaptor.
When the oil is cold, the viscosity and pressure is sufficient to lift the
ball off its seat, permitting the bulk of the oil to flow directly through
the filter and returning to the oil gallery through the central drilling as

shown at "A",

As the oil temperature increases, the viscosity, and therefore, the
pressure, decreases until a point is reached when the oil pressure will no
longer lift the ball off its seat., Under this condition, oil is pumped into
the inner adaptor chamber and through the oil cooler before returning to

ie outer adaptor chamber . 1/47
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DIMENSIONS AND TOLERANCES

Parts and Description Dimensions new Clearances new Remarks
ins. mm ins, mm
OIL PUMP
Depth of rotor 0.9995 25.37 0.0006 0.01524 A combined worn clearance of
to to 0.004" (1.1016 mm) indicates
0.9985 25.36 0.0017 0.043 necessity for lapping of the
cover and housing face.
Housing depth 1.002 25.45
1,001 25,43
Max. permissible clearance between outer
and inner and body 0.008 0.2032 Renew outer rotor and/or housing
if worn beyond this limit.
Max. permissible cleorance between outer
and inner rotors 0.010 0.254 Renew inner and outer rotors if
worn beyond this limit,
Distributor drive gear end 0.003 .08 Adjust by fitting poper shims
Float 0.007 .18 beneath Jistribuior pedestal.
Distributor drive gear 0.499 12.67 0.0005 0.0127
spindle dia. to to
0.498 12,65 0.003 0.0762
Distributor drive gear bush 0.5005 12.71
Bore 0.501 12,73
OIL PRESSURE RELIEF VALVE
Free length 1.53 38.86
Fitted length 1.25 31.75
Load at fitted length 14.5 Ib, 6.58 kg
Rate 56 Ib/in.
ROCKER SHAFT
Diameter 0.5612 14.26 0.0023 0.06
to fo
0.5607 14,24 0.0008 0.02
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From this chamber it passes through the filter before returning to the oil
gallery through the central drilling, as shown ot "B".

Should the oil cooler become blocked with foreign matter, oil pressure
will 1ift the boll valve from its seating and permit oil circulation directly
through the filter.

OIL PUMP

To check the rotors for excessive wear, fit the rotors to the pump body
and measure the clearance between the lobes of the inner and outer
rotors as shown on figure 2 (centre). This should be less than 0.010"
(0.254 mm).

Determine the clearance between the outer rotor and body by inserting o
feeler gauge as shown on figure 3 (right) . This should be less than 0.008"
(0.2032 mm). With the rotors in position, place a straight edge across
the pump body as shown on figure 1 (left). Check the clearance with
feeler gouges between the straight edge and the ends of the rotors. This
should be less than 0,004 (0,102 mm) .

Renew the oil pump components as necessary if the clearances exceed
those quoted.

Fit the inner rotor to the oil pump housing, followed by the outer rotor
with its chamfered foce leading. Seat the assembly in the crankcase with
the intake pipe facing rearwards and tighten the three long bolts with
spring washers to o torque of 6 to 8 Ibs/ft.

There is no paper joint between either the pump housing and block or the

housing and end cover.

GENERAL DATA

VALVE TIMING

Inlet valve opens 1228 T DEx
Inlet valve closes 52° A.B.D.C.
Exhaust valve opens 52° B.B.D.C.
Exhaust valve closes 192N T.D:C

VALVE TIME MARKINGS

Scribed lines on crankshaft camshaft sprockets correspond with no. 1
cylinder at top of compression stroke. Centre punch mark on camshaft

sprocket corresponds with cut away on camshaft boss.

IGNITION TIMING

6.8 : 1 compression ratio 9° B.T.D.C.
8 : 1 compression ratio 15° B.T.D.C.
CAMSHAFT Dimensions new Clearances new
ins. mm ins. mm
Comshaft journal diameters 1.8407 46.75 0.0026 0.07
to - to
1.8402 46.74 0.0046 0.12
Bore in block 1.8433 46.82
1.8448 46.86
End float 0.008 0.20
0.004 0.10
Tappet dia. 0.6871 17.45 0.0002 0.00508

to fo
0.6867 17.44 0.0013 0.03302

Tappet bore in cylinder block  0.688 17.47
0.6873 17.46

TIMING CHAIN

Roller dia. 0.250 6.35

Number of pitches 62

Timing chain pitch 0.375 9.525

Oil pump (outer rotor)

outside dia. 1.598 40.59 0.005 0.127
fo to

1.597 40.56 0.007 0.178

Housing internal dia. 1.603 40.72
1.604 40.74
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OIiL SUMP AND BREATHER PIPE

Fit the breather pipe to the crankcase and using a new gasket, attach the
oil sump, the longer setscrew being used for the breather pipe clip
attachment,

Secure the manifold drain pipe clip to the appropriate sump setscrew.

CAMSHAFT AND TAPPETS

Lubricate the camshaft bearings and fit the camshaft. Secure this by
attaching the camshaft retainer. After cleaning and oiling each tappet,
insert these into the cylinder block.

PUSH RODS, CYLINDER HEAD AND ROCKER SHAFT ASSEMBLY

Fit the above items as described on page 25.

VALVE TIMING AND SPROCKETS

Fit the original shim pack to the front of the crankshaft and position the
woodruff key, press the crankshaft timing sprocket with its internally
chamfered end leading, over the woodruff key, until the shims are fully
compressed (figure 1).

Using two setscrews, temporarily attach the camshaft sprocket to the
camshaft and check the alignment of both sprockets with a straight edge
(figure 2) . Where misalignment is evident, correct this by increasing or
decreasing the shim pack thickness os necessary, then remove the cam-

shaft sprocket,

UTILISING TIMING MARKS TO RE-SET TIMING

If the original sprockets are being refitted, it should be noted that the
front face of the sprocket is marked with a centre punch, near one of the
attachment holes. The camshaft itself is provided with a cut-away which
should be aligned as shown on figure 3. Both sprockets are also marked
with scribed lines.

Utilising these marks for re-setting the valve timing, the procedure is as

follows:-

a) Rotate the crankshaft until numbers one and four pistons are at T.D.C.
An arrow on the flywheel will then be aligned with a similar mark on
the cylinder block and the sprocket’s driving key will be pointing

upwards.

A mark scribed on the front face of the crankshaft sprocket will also
be pointing towards the centre of the camshaft.

b) Placing the markings as shown on figure 3, temporarily attach the
camshaft sprocket to the camshaft and rotate this in order to align its
scribed line with a similar one on the face of the crankshaft

sprocket,

c) Without disturbing the camshaft, carefully remove its sprocket and,
ofter encircling both this and the crankshaft sprocket with the chain,
refit the camshaft sprocket in exactly the same position as before,
and finally secure by tightening the two setscrews and turning the
lockplate tabs.

This completes the valve timing, but before continuing to describe
further assembly the following instructions are included for dealing with
new and unmarked components or where the accuracy of existing marks is
in doubt.

SETTING VALVE TIMING WITH UNMARKED GEARS

This necessitates the use of special rocker clearances as fol lows:-

a) Temporarily attach the camshaft sprocket and, numbering from the
front, turn the camshaft until number one push rod has reached its
highest point.
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In this position, odjust number eight rocker clearance to 0.040"
(1.016 mm).

b) Repeat the procedure with number two pushrod ond adjust number
seven rocker until its clearance is identical to that of number eight

rocker.

¢) Again rotate the camshaft until numbers seven and eight valves have
reached the point of balance, that is where one valve has just closed
and the other is about to open. With careful movement, adjust the
camshaft until the largest feeler possible is equally nipped by both

numbers seven and eight rockers.

d) Without disturbing the position of the camshaft, carefully remove the

timing sprocket and set numbers one and four pistons at T.D.C.

Four holes are provided in the camshaft timing sprocket which are
equally spaced but offset from a tooth centre. When the sprocket is fitted
at 90 degrees to its initial position, which location is identified as
position ""A", a half tooth of adjustment is obtained.

If the sprocket is turned "back to front'' from position "A", a quarter of a
tooth adjustment is obtained, whilst a 90-degree movement in this
reversed position will give three quarters of a tooth variation from that
given by position "A'. It will be appreciated, therefore, that with care-
ful manipulation of the camshaft sprocket, extremely fine adjustment can

be obtained.

e) Encircle the two sprockets with the timing chain and offer up the
camshaft sprocket. If the holes are not in alignment with those of the
camshaft, release the sprocket and work it around the inside of the
chain, one link ot o time repectedly offering up the sprocket and
examining the attachment holes for alignment whilst pressure is

exerted on the top side of the chain.

f) When alignment is satisfactory, secure the sprocket by tightening the
attachment bolts and turning up the lockplates. To ensure that no
errors have been made, re-check the timing. This involves turning
the flywheel a few teeth backwards, then slowly forward in normal
direction of rotation until numbers seven and eight rocker clearances
become equal. This position should coincide exactly with numbers

one and four pistons at T.D.C.

Suitably mark the sprockets and finally re-set all rockers to the correct
clearance of 0.010" (0.254 mm).

TIMING COVER AND CRANKSHAFT PULLEY, Figure 2.

Fit the oil thrower (63) with its dished face towards the timing cover.
Grease the timing cover gasket (123) and place it over the two dowels.
Hoving fitted a new oil seal (121) in the timing cover and, if necessary,
a new chain tensioner (1) compress this with a suitable tool and locate
the cover on the two dowels. Secure by fitting and fightening the various
attachment setscrews.

Fit the crankshaft pulley (64) followed by the retaining nut (65).

DISTRIBUTOR AND IGNITION TIMING

Distributor drive gear end float (figure 1).

a) Place a washer (3) hoving an internal diameter of 1/2" (12.7 mm)
and a thickness of 0.030" (0.76 mm) over the oil pump drive
spindle (4), then enter the gear ond spindle assembly into its bushing
in the cylinder block, taking care to engage the oil pump driving
spindle tongue with the corresponding slot in the oil pump spindle.

b) Fit the distributor pedestal (1) and evenly tighten the securing nuts
until the end float of the distributor drive gear is just eliminated.
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¢) Using feeler gauges, measure the clearance between the distributor

pedestal and the cylinder block faces.

d) The thickness of paper shims required to give the specified distributor
drive gear end float of 0.003" to 0.007'" (0.08 mm to 0.18 mm) is

determined as follows:=-

Subtract the clearance between the pedestal and cylinder block faces
from the thickness of the washer (3).

The resultant dimension, plus the specified end float, is the thickness
of the shim pack required.

e) Remove the distributor pedestal, gear, spindle assembly and washer
(3). The washer must not be re-fitted.

With no. 1 piston at T.D.C. on the compression stroke, re-enter the
spindle and gear in such o position that when the gear is fully home
the driving slot assumes a position as shown on figure 1 with the slot
offset nearest to the cylinder block.

f) Place the paper shim pock (see paragraph d) over the pedestal studs,
followed by the pedestal (1) and secure with nuts and spring

washer.

DISTRIBUTOR Lucas type D.M. 2.

Lucas no. 40755.
Advance curve ECM 737

6.8 : 1 compression ratio

Lucas no. 40743 A.
Advance curve ECM 734

8 : 1 compression ratio

Contact breaker gap 0.015" (0.4 mm)

DISTRIBUTOR TIMING

Enter the distributor into the pedestal, engaging the driving tongue with
its corresponding slot in the gear boss.

With the contact breaker gap set at 0.015'" (0.4 mm) adjust the position
of the distributor so that the points commence to open at the specified
setting, depending on compression ratio, see page 2. If correctly timed,
the rotor arm will face no. 1 segment in the distributor cap. Clamp the

distributor in position by tightening the nut on the pedestal pinch bolt.

It may be necessary to modify this setting during road test to obtain the

best performance.,

ROCKER COVER, MANIFOLD, OIL PRESSURE RELEASE VALVE AND
OIL FILTER

Coat one side of a new cork rocker cover gasket with jointing compound,
and when tacky, aottach the gosket to the flange face of the cover.
Place the rocker cover, face downwards, on a flat surface, and place a

weight on the top of the cover, leaving until set.
Fosition the cover over the two studs on the cylinder head, and secure
with fibre washers, plain washers and nyloc nuts.
Fit and secure the inlet and exhaust manifold (5) with the gasket( 18)

steel face outwards.

Fit the oil filter, tightening it sufficiently to form an oil-tight

joint,

Fit the oil pressure release valve (100) spring (101), domed com (103)

d sher (102) to the cylinder block.
and copper washer (102} to the cylinder bloc /57
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WATER PUMP AND GENERATOR

Position the water pump gasket on the block with grease ond fit the
water pump to the cylinder head. The longest of the three attachment
bolts is fitted to the upper left-hand hole viewed from the front of the
engine. The upper right-hand bolt carries the generator adjusting strap.
Eit the thermostat with its packing washer and the water outlet body.
The fuel pipe and suction advance pipe clip is fixed to the right-hand
bolt,

Attach the generator bracket to the crankcase and the generator pedestal
to the front engine bearer plate. Mount the generator in position, fit
and odjust the fan-belt to give 1" (25.4 mm) slack on its longest run

and finally secure all generator attachment bolfs.

CARBURETTOR, FUEL PUMP AND PIPES

Position an asbestos insulating gasket over the carburettor mounting studs
on the manifold. Attach the carburettor and secure this with spring

washers and nuts. Connect up the choke and throttle cables.

Fit the fuel pump and the original thickness of packing washers to the
cylinder block, ensuring that the operating lever engages correctly with

the eccentric on the camshaft. Secure with nuts and spring washers.

Note that the extension nut with screwdriver slot fits on the rear
stud.

Utilising @ clip, attach the fuel and vacuum advance pipes to the water
elbow attachment bolt.

Fit the breather pipe by driving its upper end into the hole on theR.H.

side of the cylinder block and secure the lower end with the combined
clip and baffle plate, attaching the clip to one of the sump bolts.

FIRING ORDER 1, 3, 4, 2.

SPARKING PLUGS, H.T. LEADS, AIR CLEANERS ETC.

After setting the gaps at 0.025" (0.65 mm), figure 1, or 0.030"
(0.762 mm) on 7 : | compression ratio engines, fit the sparking plugs.
Fit the distributor cover and attach the H. T. leads in the firing order

1, 3, 4, 2, as shown on figure 2. Attach the air cleaner.

Fit the cylinder block drain plug, the dipstick and the oil pressure
warning light switch, which screws into the tapped hole in the oil
gallery. Check that the manifold drain pipe is free from obstruction and
fit this into position with its lower end carried by the small clip attached
to one of the oil sump bolts.

AIR CLEANER, Figure 3

Every 3.000 miles (5.000 km), unscrew the retaining screw (11) and
detach the cover (9) from the air cleaner. Remove the paper element (8)
from the casing and, with o low pressure compressed air line or a soft
brush, clean between the folds of the paper. Clean the interior of the
casing and re-fit the element (8) and cover (9), securing this by
tightening the screw (11).

Every 12.000 miles (20.000 km) renew the paper element. Under dusty

conditions clean or renew the element more frequently.

To remove the complete air cleaner, slacken the clip (5) and lift the
air cleaner from the carburettor. Re-fit the air cleaner by positioning
the rubber grommet (2) on the air cleaner, fitting the cleaner to the

carburettor and tightening the screw. 1/59
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