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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
"Amphicar Resource Provided by IAOC" - www.amphicar.

1840 BROADWAY
New York 23 N. Y.
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COOLING SYSTEM

DESCRIPTION

The cooling system is sealed, pressurized ond thermostatically controlled,
water circulation is assisted by an impellor type pump to which is
ottached o six-bladed fan assembly driven by o "V'" belt from the
crankshaft pulley.

Water drawn from the radiator bottom tank by the pump is fed into a
brass tube in the cylinder head, a number of holes in the tube directing

the coolant around the inlet and exhaust valve seats.

After circulating eround the remainder of the combustion head and
cylinder block, the water returns to the radiator header tank via a
passage in the water pump body, top water elbow and hose. A small
by-pass drilling is provided between the inlet ond outlet passages of the

pump body to allow water to circulate when the thermostat is closed.

THERMOSTAT

This is incorporated in the cooling system to enable the engine to warm
up more rapidly by restricting the flow water to the radiator until the

engine reaches its normal working temperature.

As the temperature of the engine increases, the thermostat opens,
allowing the coolont to circulate past the thermostat valve and into the

radiator.

FILLER CAP, Figure |

The special filler cap is fitted to the radiator top tank incorporates o
spring-loaded rubber-faced valve which seals the cooling system, until
a pressure of 6 1/4 10 7 1/4 Ibs. per sq. in. (4105 kg/cm) is generated.
At this pressure the release valve opens and allows excess pressure to

escape through the release pipe.

By pressurizing the system, the boiling point of the water is raised, so

enabling the engine to operate at higher temperature.

To relieve the vacuum which is created as the system cools, a small
spring-loaded relief valve built into the centre of the filler cap, opens
to admit atmospheric pressure.

CAUTION

If the engine is hot, exercise, extreme core when removing the filler
cap. Turn it half-turn and allow pressure to be fully released before

completely removing the cap, figure 2.

DRAINING

To drain, open the drain tap situated in the bilge on the heater hose,
remove attached nylon hose, placing end outside the door, open drain
plug at the rear of cylinder block on the left-hand side, open the heater
air vent, and owing to the system being pressurised it is also necessary to

remove the radiator filler cap.

FILLING

When filling, close the drain tap, and then fill the system with water
(if available, clean rain water). After filling start the engine to
circulate the coolant through the heater unit. When the coolant is warm,

stop the engine ond top up the radiator to the correct level if necessary.

FLUSHING

Efficient cooling is maintained by thoroughly flushing the entire system
twice a year. The seasons most suitable for this service are during
autumn before adding anti-freeze mixture and during spring immediately
after the onti-freeze has been drained off.

"Amphicar Resource Provided by IAOC" - www.amphicar‘.{:%‘m
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Before flushing the system, remove the filler cap and open the drain
taps {or preferably completely remove them), whilst the engine is still
hot. Allow time for the engine to cool after the water has been drained.
When cold, insert o hose in the radiator filler neck and flush the system

to remove all sediment.

Slude which may have collected in the heater unit should also be
removed by disconnecting the heater feed pipe and attaching it to a
high pressure hose. When draining is complete, reconnect the heater
and close the drain taps or re-fit them if they have been removed. Fill
the system to the normal level with a solution of cleansing compound and
run the engine as directed by the manufacturers of the compound. It is
most important that the compound is drained off after the period
described, finally flush the system thoroughly with running water.

IMPORTANT

When using cleansing solutions, avoid splashing the paintwork of the

vehicle as this may have injurious effects.

THERMOSTAT, Figure 1

The thermostat is housed in the upper portion of the water pump body, its
flange being located between the upper recessed face of the latter and
the joint face of the water outlet elbow.

TESTING

The thermostat may readily be tested for correct operation by placing it,
together with an accurate thermometer, in a bowl| of water. Roise the
temperature at which the thermostot valve commences to open. This
should be within the tolerances given in the technical dota. Provided
that the opening temperature is within these limits, there is no need to
check the temperature at which the thermostat valve is fully open, as

this automatically follows.

The element is not adjustable or repairable and when a test shows in-
accuracies or domage on inspection, it will be necessary to renew the
complete unit.

REFITTING

Clean the pump body and elbow joint faces, use a new joint washer and
reverse the removal procedure. Refill the radiator,
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WATER PUMP REMOVAL

The water pump assembly is secured to the cylinder head by three bolts of
unequal length. The upper left-hand bolt being used to also secure the
generator adjusting link. Drain the cooling system and remove the pump

as follows:

1. Slacken the two generator bolts and remove the adjusting bolt to-
gether with two plain washers. Move the generator towards the

cylinder block and remove the fan belt.

2. Disconnect the top and bottom water hoses from the pump body. If a
heater is fitted, it will also be necessary to disconnect the return

pipe by slackening the union nut from the rear of the pump body.

3. Remove the bolts securing the pump body to the cylinder head and

lift the complete pump assembly from the engine.

NOTE:

Provided that the radiator is first removed the water pump bearing
housing can be detached separately if required, leaving the pump body

in position.

REFITTING

Renew oll joint washers and reverse the removal procedure.

DISMANTLING, Figure |

1. Withdraw the four retaining screws (16) and remove fan blades (20)
together with the balancer ( 19) (if fitted).

2. Remove the nut (17) and washer securing the fan pulley (21) ond
using a suitable extractor, withdraw this from the spindle (28).

3. Having withdrown the impeller (31) from the pump spindle (28) by
utilising an extractor remove the bearing retaining circlip from the

housing bore and withdraw the spindle complete with bearings.

4. Remove the following items from the spindle-key (13), bearings (24),
distance piece (25), circlip (26), washer (14), and rubber spinner
(27).

5. Complete the pump dismantling by removing the sealing gland (30)
from the recess in the back of the impeller.

RE-ASSEMBLY

Reverse the dismantling procedure and note the following points.

1. When fitting the bearings, repack these with pump grease and
position them so that the grease seal incorporated in each bearing
faces outwards. Pack the inside of the seal bellowswith water pump

grease.

2. Press the impeller on to the shaft until o clecrance of 0.030" (.76 mm)
is obtained between the bearing housing and the impeller. Before
fitting the bearing assembly, solder the impeller to the shaft to
prevent the possibility of water leakage clong the spindle.

During manufacture, the fan and pulley assembly are statically balanced
by adjusting the length of the fan blades. Final adjustment is then made
by attaching and moving @ balance weight (19) to the desired position.
When the fan, pulley and balance weight are in perfect balance, the
position of these items is marked by drilling a small hole through the
complete assembly. 1/65
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To maintain the original degree of balance when the components are re~
assembled the drillings should be aligned by inserting the shank of a
1/16" (1.6 mm) drill through the holes whilst the fixing bolts are being
tigh ‘ened.

FAN BELT ADJUSTMENT, Figure |

Slacken the bolt (1) and generator pivots (2), swing the generator
outwards until there is approximately 1" (25.4 mm) side movement in
the belt at its longest run, i.e. between crankshaft pulley and

generator.

Maintaining the belt tension, retighten the bolt (1) and generator
pivots (2) .
Do not over-tension the belt as excessive loads will be imposed on the

generator and water pump bearings.

TRANSMITTER (THERMOMETER), Figure 2

The transmitter is mounted in the top water elbow, and the gauge unit
which is mounted in the instrument panel, both units are connected by a
cable.

No provision is made for the repair of these components, but they may be

renewed independently if necessary.

WATER PUMP DIMENSIONS AND TOLERANCES

Fan pulley bore

Dia. of spindle

Interference between spindle and pulley bore

Impeller bore

Interference between spindle and impeller bore

Bearing housing internal diameter

Depth of gland face below joint face

Maximum permissible depth of gland face below joint face
Distance between impeller and joint face of bearing housing

COOLING SYSTEM THERMOSTAT

Thermostat opening commences at
Fully open ot
Maximum lift

0.6296" - 0.6291" 15.99 mm - 15.98 mm
0.6299" - 0.6296" 16.0 mm - 15.99 mm
nil -0.0008" nil - 0.02 mm
0.6265" - 0.6270" 15.93 mm = 15.91 mm
0.0026" - 0.0034" 0.07 mm - 0.09 mm
1.3779" - 1,3773" 35,0 mm - 34.98 mm
0.235" -0.225" 5.97 mm - 5.71 mm
0.265" 6.7 mm

0.030" .76 mm

154° F to 163.4° F
185° F
0.312" (7.92 mm).
1/67
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FAULT DIAGNOSIS

COOLING SYSTEM

Fault Cause Remedy
Overheating Insufficient coolant Refill system and inspect for leaks
Fan belt slack or worn Adjust or replace
Cooling system blocked Clean the system
lgnition timing incorrect Re~time ignition
Thermostat stuck in closed position Replace thermostat
Radiator hose fabric loose in bore Replace hose
Overcooling Thermostat stuck in open position Replace thermostat

Loss of water

Water pump noisy

Extremely low temperatures
Radiator leaking

Radiator hoses defective
or hose clips loose

Water pump leaking

Heater unit leaking

Cylinder head gosket defective

Welsh plugs in cylinder head or
block leaking

Cylinder head or block cracked
Pump bearing rough
Seal squeaking

Belt squeaking

Blank off lower part of radiator
Repair or renew radiator

Tighten clips or replace hoses

Overhaul water pump

Repair or renew heater element or con-
nections

Replace gasket and tighten nuts evenly

Renew plugs

Replace cylinder head or block
Renew spindle and beoarings
Replace seal

Dress sides of belt with dressing or soap

1/69
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DESCRIPTION OF THE FUEL SYSTEM

The fuel system of the "Amphicar" comprises of the fuel tank with filler
cap, fuel cock, fuel hose, fuel pump with pipe and carburettor with air
filter.

The fuel tank is located below the trunklid, its capacity being 12,4 U.S.
galls. = 47 liters. The fuel cock is screwed into a welded-on nozzle at

the discharge opening of the fuel tank.

The fuel is drawn by the fuel pump from the fuel tank and is then
delivered to the carburettor.

The fuel cock cup ond strainer should be removed and cleaned every
4000 miles, for foreign matters and even water will accumulate in the
strainer, and if left too long without being cleaned, it could cause

clogging of the carburettor jets.

ANCILLARY EQUIPMENT

FUEL PUMP

Attention to the fuel pump may be restricted to cleaning the fitter bowl,
and ensuring that the attachment bolts and pipe unions are tightened
sufficiently to prevent leaks.

CARBURETTOR

The single Solex carburettor installation requires little attention. This

may be confined to cleaning out the float chamber and jets.

FUEL PUMP, Figure 1

The fuel pump is an A. C. mechanically operated diophragm type pump
which is mounted on the side of the engine, and is driven by an eccentric
of the camshaft.

As the camshaft (G) turns, the cam (H) lifts the pump rocker arm (D)
pivoted at (E) which pulls the rod (F) together with the diaphragm (A)
downwards against the compression spring (C) thus creating o vacuum in

the pump chamber (M) .

The fuel is drawn from the tank ond enters at (J) through a gauze filter
screen and inlet valve (N) into the pump chamber (M) . On the return
stroke the compression spring (C) pushes the diaphragm upwards, forcing
fuel from the pump chamber through the delivery valve (O) and outlet
(P) to the carburettor.

The fuel delivery is automatically regulated according to engine

requirements. The spring (S) keeps the rocker arm (D) in constant
contact with the push-rod and the eccentric (H) to eliminate noise.

CLEANING FILTER

It is advisable to examine the filter every 3.000 miles (5.000 km) and
clean if necessary. Under conditions of dust-laden atmosphere this
interval should be reduced as conditions dictate. Access to the filter is
gained by removing the dome cover, after unscrewing the retaining
screw, when the filter gauze itself may be lifted off its seating as shown
in figure 1 clean the filter gouze with air jet or gasoline and replace the
cork gasket if this is hardened or is broken.

When refitting the cover, make cerfain that the fibre washer is replaced
under the head of the screw. Tighten the filter cover retaining screw just
sufficiently to make o leok-proof joint. Complete this service by

checking the pump attachment screws and the fuel pipe unions for

1/71
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FUEL PUMP DISMANTLING, Figure 1

After removing ‘the pump from the engine and before commencing
dismantling operations, thoroughly wash the pump exterior with paraffin
to remove all dirt and grease. To ensure that the components are re-
assembled in their original position, mark across the diaphragm flanges
of the pump with the sharp edge of a file. Having removed the securing
screws and separated the two main castings, further dismantling of the
components associated with each is quite straight forward. The diaphragm
and pull rod assembly can be withdrawn by pressing down and turning it
through 90 degrees.

NOTE

Being permanently rivited together, no attempt should be made to
separate the diaphragm layers from their protective washers and pull red,

as this is at all times serviced as a complete assembly.

INSPECTION OF PARTS

All parts must be thoroughly cleaned to ascertain their condition. Wash
all parts associated with the valves in a clean paraffin bath separate from
that employed for the other and dirtier components. Diaphragm and pull
rod assemblies should normally be replaced unless in entirely sound
condition without any signs of cracks or hardening of the diaphragm

layers.

The upper and lower castings should be examined for cracks or damage
and if the diaphragm or pump mounting flonges are distorted, these
should be lapped to restore their flatness. All bad parts should be
replaced and very little wear should be tolerated on the rocker arm pin
(22), the holes and engagement slot in the link (18) and the hole in the
rocker arm (19). On the working surface of the rocker arm, which
engages with the camshaft eccentric slight wear is permissible, but should
not exceed 0.010" (0.254 mm) in depth. The valve seat incorporated in
the valve plate (7) should be examined, and if at all roughened, it
should be carefully lapped on a smooth carborundum stone. Similarily, the
corresponding outlet valve seat incorporated in the upper casting (1
should be examined and, if worn unevenly, both the upper casting and
valve seat assembly must be replaced. It is not practicable to refit new

valve seats into the castings, as this calls for special equipment.

1/73
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Fuel pump valves (7) should be reploced if ot all warn, although in on
emergency they can be turned over to provide o fresr surface to the
valve seat, Valve springs should prefercbly be reploced, although they
can be refitted, providing that they do not bear undue evidence of
rubbing oway on the outside diometer, In no circumstances should valve

springs be stretched in an endeavour to increase their length.

Diaphragm spring ( 12) seldom calls for replacement, but where necessary
ensure that the replacement spring hos the same identification color and
consequently the some strength os the origincl. All gaskets and joint

washers should be replaced as o matter of routine.

RE-ASSEMBLY OF FUEL PUMP

Proceed as follows:

A) UPPER PORTION

Hoving swilled the valves in clean paraffin, fit the valve in the centre

of the four cast webs.
Place the valve (7) on the volve seat located in the upper casting.

Fit on the top of the valves the gosket (?) and the valve plate (8) which
is then secured with the two screws (10).

At this stage, use o piece of wire to make sure that the valves work
freely. Place the filter screen (2) in position on top of the casting,
making certain that this fits snugly.

Fit cork gasket (4}, cover (3), fibre washer (6) and refaining screw (35)

as previously detailed under ""cleaning filter',

B) LOWER PORTION

Assemble the link (18}, packing washers (21), rocker arm (19) and
rocker arm spring (20) in the body.

1/74

Insert the rocker arm pin | 22} throuch holes in the body, simultaneously
engaging the pocking wosher:  link and rocker arm, then spring the
retaining clips (23) into the grooves on ecch end of the rocker arm pin.
The rocker arm pin should be o rap fit i~ the body, if necessary, in

order to achieve this fit, it is permissible to burr the edges of the pin

holes,

NOTE

The Fitting of the rocker arm pin can be simplified by first inserting o
piece of 0.240" (6,094 mn'w) diameter rod through the pin hole in one
side of the body for enough to engoge the rocker arm washers and link
and then pushing the rocker arm pin in from the opposite side, removing

the temporary rod as the pin takes up its proper position.

C) DIAPHRAGM ASSEMBLY TO PUMP BODY

Insert the fabric washer (14}, metcl washer (13) and ploce the
diaphragm spring { 12) in position on the pump body. Ploce the diaphragm
assembly (11) over the spring, the pull rod being downwards, and centre

the upper end of the spring in the lower protector washer.

Press downwards on the diophragm until the slots on the pull rod engage
with the fork in the link, then turn the diophragm assembly @ complete
quarter turn to the right, which will ploce the pull rod in the proper
working position in the link ond ot the same time permit matching up of
the holes in the diaphragm with those on the pump body flonges. When
inserting the diaphragm assembly into the pump body the locating "tab™
on the outside of the diaphrcam ossembly should be ot é o'clock
position. After turning the diophragm assembly @ quorter turn to the
left, the "tab" should be at 3 o’ clock position.
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D) RE-ASSEMBLY OF UPPER AND LOWER SUB-ASSEMBLIES

Push the rocker arm towards the pump until the diaphragm is level with
the body flanges. Place the upper half on the pump into the proper
position, i.e., aligning the two marks made during dismantling
operations. Install the cover screws and lock washers and tighten only
until the heads of the screws just engage the washers. Hold the rocker
arm at its innermost position and, whilst thus held, tighten the cover
screws diagonally and securely.

TESTING THE PUMP AFTER RE-ASSEMBLY

The best method is by using an A.C, bench test stand on which the inlet
side of the pump is piped to o tin of clean fuel at floor level and the
outlet side of the pump connected to a stop tap and pressure gauge.

First flush the pump through to wet the valves and seats, and then
completely empty it again by continuing to operate the rocker arm by
hand with the inlet pipe clear of the fuel. Again operate the pump. Not
more than twenty strokes should be necessary to secure delivery of fuel
from the pump outlet.

With the same apparatus a second test can be made by working the pump
with the tap on the delivery side closed, pressure then being recorded
on the gauge. After ceasing to work the pump it should take several
seconds for this pressure to return to zero, thus denoting that the valves
are seating properly.

Also whilst there is pressure, the outer edge of the diaphragm, visible
between the pump body flanges, should be carefully examined for
leakage and the retaining screws tightened if necessary. When working
the pump by hand, a somewhat longer stroke is obtained and the pressure
developed may be higher than when fitted to the engine.

OPERATING PRESSURE

The fuel pump is designed to operate at a pressure of 1 1/2 to 2 1/4 |bs.
per sq. in. (1 to 16 kg/cm?). If the pressure exceeds this figure,
flooding of the carburettor is liable to occur, with o resultant rich

mixture and heavy fuel consumption.

Where necessary, a reducing in fuel delivery may be obtained by
inserting additional paper joints between the pump flange and mounting
face on the block, thus reducing the effective stroke of the pump
diaphragm.

NOTE

The actual mounting of the pump on a particular engine affects the fuel
delivery owing to machining tolerances of the flange faces. Therefore,
testing the pump pressure by means of the priming lever or by mounting
it on a jig moy give a false result. The pump pressure should be checked
with the unit in its normal position by rotating the engine with the
starter,

REFITTING THE PUMP

Position the same thickness of joint washers on the mounting studs as were
removed, then refit the pump taking care that the rocker arms contact
the camshaft eccentric correctly, Re-connect the fuel pipes to the pump.

THE SOLEX B.30 ZIC.5 CARBURETTOR

The Solex B 30. ZIC. 3 ond B.30 ZIC.5 carburettors are similar in
construction and principles of operation to the B 28 ZIC.2 model
carburettor. The B.30 ZIC.5 corburettor has, however, a modified cold
starting system and incorporates an external float chamber air vent. /75
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The cold starting system consists of a starter fuel jet (7) in the side of
the float chamber. This jet supplies fuel from the float chamber to a well
in the carburettor body. A tube which is partly immersed in fuel in the
well is pressed into the carburettor top cover at its upper end and
communicates with the cold starter unit through a passage cast in the top
cover. The tube has a small hole (3) near its upper end which is open
to atmosphere, and a larger hole (5) approximately half way down the
tube, which, in the static condition, is below the fuel level in the well.
The cold starting unit itself is otherwise similar to that used on the
B.28 ZIC.2 carburettor. When starting the vehicle from cold, pulling
the choke knob out brings the cold starting unit into operation.

The depression created by rotation of the crankshaft causes fuel to be
drawn up the tube. The fuel is emulsified by air drawn through the small
bleed hole (3) and then passes through the cold starter unit, supplying
a rich initial starting mixture. If the engine does not start immediately,
the fuel level in the well falls rapidly' and uncovers the larger hole (5),
which further emulsifies the starting mixture to prevent over-richness.
A short pause when attempting to stort the engine will enable the well
to re-fill through the starter fuel jet, again providing an initially rich
mixture when cranking is re-commenced. When the engine starts, the
increased depression acting on the starter unit disc valve lifts it from
its seat and admits more air. The mixture is progressively weakened as
the choke knob is pushed in until, when the engine is sufficiently warm

the cold starting unit is put out of action.

SOLEX B.30 P.S.E.l. CARBURETTOR

DESCRIPTION
The 30 mm Solex B.30 P.S.E.l. carburettor is dustproofed and

incorporates a strangler with outomatic mixture weakening characteristics,
a special Econostat fuel economy device and a mechanically-operated

acceleration pump.

OPERATION, Figure 1, page 78

1. STRANGLER

The strangler consists of a butterfly valve (2), mounted on an off-set
spindle. Operation of the dashboard control opens the throttle (23)
slightly and at the same time, by means of an interconnecting rod ond

cam, closes the butterfly valve.

Depression created in the cylinder and inlet manifold when the
crankshaft is rotated causes fuel to discharge from the main spraying
well (8) through the orifice (3). The restriction on the air intake
imposed by the strangler butterfly provides a suitably enriched mixture
for cold starting.

Opening of the throttle by a pre-determined amount provides for fast
idling after the engine has started.

The increase in depression acting on the carburettor when the engine
fires causes the strangler butterfly to pivot on its offset spindle against
the resistance of a light coil spring, thus admitting more air and

automatically weakening the mixture.

2. IDLING CIRCUIT

The idling circuit supplies, through the orifice (21), the mixture
required for idling when the engine is warm. It also supplies, through
the by-pass orifice (22), the mixture required as the throttle is opened,
but before it opens enough for the main spraying orifice to begin fo
discharge. Fuel is supplied from the reserve well (9) and is metered by
the pilot jet (7), the pilot jet air bleed (6) emulsifying the mixture from
(7). When the engine is idling, additional air passes through the by-pass
orifice (22), the volume of the resultant mixture being controlled by the
screw (20). 1/77
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On leaving the idling orifice (21) the mixture is further emulsified by
air passing the throttle (23) which is held slightly open by the idling
speed adjustment screw. As the throttle is opened, manifold depression is
directed to the by-pass orifice (22) which discharges additional mixture
to meet engine requirements until the throttle has opened sufficiently for

the main spraying system to come into operation.

3. MAIN SPRAYING CIRCUIT, Figure 1

As the throttle (23) is opened further and air speed through the choke
tube (24) increases, depression acting on the spraying orifice (3) brings
the main spraying system into operation. Under this condition fuel flows
from the float chamber ond is metered by the main jet (19) before
passing into the main spraying well (9) fuel in the main spraying well (9)
is emulsified with air metered by the air correct on jet (4). Air from the
correction jet (4) enters the fuel stream through small holes in the
emulsion tube (5). From the main well the mixture finally discharges
through the orifice (3) into the main air stream.

As the engine speed increases the fuel level in the well (9) falls ond
uncovers the remaining holes in the emulsion tube (8). Additional air
enters the fuel stream through the uncovered holes in the emulsion tube
and corrects the fuel output from the main jet according to engine speed
ond load.

4, ACCELERATION PUMP

The acceleration pump consists of a diaphragm (16), spring (15) and
lever (17). The lever is connected by a push rod to a crank on the end
of the throttle spindle.

KEY to figure 1

Accelerator pump jet.

Strangler flap.

Main spraying orifice.

Air correction jet.

Emulsion tube.

Pilot jet air bleed.

Pilot fuel jet.

. Air emulsion holes.

Main spraying well.

Econostat fuel jet.

. Econostat discharge tube.

. Econostat air bleed.

. Needle valve.

. Accelerator pump breather valve.
Accelerator pump diaphragm spring.
. Accelerotor pump diaphragm.

. Accelerator pump lever.

. Non-return ball valve.

. Main jet.

. Idling mixture volume adjustment screw.
21, Idling mixture orifice.

22. Secondary idling mixture orifice.
23. Throttle zisc.

24. Choke tube.

v —r o w—t — — — — —
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Depression of the accelerator pedal moves the actuating rod and lever,
causing the pump diaphragm to be displaced against the force of the
spring (15). The pump diaphragm (16) forces fuel through the calibrated
pump jet (1) into the main air stream, providing a momentarily enriched
mixture for ropid acceleration. A non-return valve (18) prevents fuel
returning to the float chamber when the pump diaphragm is displaced.
An anti-siphon valve is provided to prevent over-spill from the pump
injector pipe, which could cause difficult hot re-starting.

5. ECONOSTAT CIRCUIT

The econostat circuit maintains maximum fuel economy over the cruising

speed range of the engine whilst providing accurate metering of the fuel

1/79

"Amphicar Resource Provided by IAOC" - www.amphicar.com

under full throttle conditions.



"Amphicar Resource Provided by IAOC" - www.amphicar.com



The circuit comprises an air bleed (12) and fuel jet (10) providing an
emulsified mixture that is discharged into the air intake above the choke
tube (23).

As the engine speed increases the discharge will take place only when
the depression inside the discharge tube (11) has become great enough
to lift the fuel up to the inner end of the discharge tube. The depression
inside the tube is determined by the depression at the outer end of the
tube and the relative sizes of the air bleed(12) and outlet orifice. The
size of the air bleed (12) determines the point at which the econostat
comes into operation and the jet (10) controls the rate at which the
fuel is supplied. The econostat thus supplements the mixture supplied
by the main jet from o pre-determined engine speed up to maximum
r.p.m. This allows the main jet to be of a size to give maximum cruising
speed economy, whilst over-richness under full throttle conditions at

low engine speed is avoided.

6. FUEL LEVEL

The level of fuel in the float chamber is controlled by slight rise and fall
of the float, closing or opening the needle valve to cut off or admit fuel

from the pump as required.

STARTING THE ENGINE FROM COLD

Pull the strangler control knob on the dashboard out to its maximum
travel. Starting the engine in moderate climates may be accomplished
with the mixture control in the half-way position. Switch on the
ignition and operate the starter motor until the engine fires., Do not
depress the throttle pedal.

As soon as the engine gothers speed, push in the strangler control knob to
approximately a quarter of its travel.

The vehicle may then be driven away, and the strangler control pushed
progressively in as soon as possible.

HOT RE-STARTING

Do not use the strangler control when the engine is warm. If the engine
and ambient temperatures are high and it does not start ot the first
attempt, depress the throttle pedal approximately one=third of its travel
and maintain this position whilst operating the starter motor until the
engine fires. Do not pump the throttle pedal.

IDLING ADJUSTMENT, Figure 1

To obtain perfect idling, the engine compression must be good and
equal, tappet clearances, distributor point gop and ignition timing
correct and the sparking plugs clean and set to the correct gaps as
detailed.

1. Set the throttle (slow-running adjustment) screw until the idling
speed is approximately 500 r.p.m.

2. Unscrew the volume control screw (20) until the engine begins to
hunt,

3. Screw it in again until the hunting disappears and the engine idles
smoothly.

4. If the engine speed haos risen then reset the slow running screw to

bring it back to about 500 r.p.m. 1/81
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5. This may cause a slight resumption of hunting. If so, gently screw in
the volume control screw (20) until idling is perfect. (Under no
circumstances should (20) be screwed hard home) .

REMOVAL

1. Slacken the clip (6) figure 1 and detach the air cleaner assembly.
Disconnect the fuel pipe (8) and detach the vacuum ignition control
pipe by withdrowing the rubber sleeve (12) from the stub pipe on the
carburettor.

2. Release the strangler inner and outer cables (4) from the abutment

bracket and cam plate solderless nipple.

3. Disconnect the throttle cable (5) from the throttle lever. Remove the
nuts (10) figure 1, spring washers (11) and detach the carburettor
from the manifold, followed by the flange gasket (13).

RE-FITTING

Re-fit the carburettor by reversing the foregoing dismantling procedure.
Fit a new gasket (13) and adjust the length of the inner strangler cable
so that when the strangler knob is fully in, the strongler butterfly cam
plate is against its stop on the abutment bracket.

DISMANTLING AND CLEANING, Figure 1, page 84

Periodically, dismantle the carburettor to clean out the float chamber
jets and passages as follows:

Detach the air cleaner and disconnect the fuel pipe.

Remove the screws (3), spring washers (4) and detach the top cover (5)
and gasket (6). Lift out the spindle (60), float lever (59) and float (7).

Remove the plug (51), aluminium washer (52) ond using a long
screwdriver, remove the main jet (53).

Unscrew the pilot jet (14) and the air correction jet (8) from the
carburettor body (11). Remove the valve (54) and plunger (58). Then
detach the accelerator pump nozzle (57), taking care to catch the ball
valve (55) from beneath it.

Detach the screw (43) from the accelerator pump body (42), remove the
body and swing it to one side on the pump lever.

Remove the diaphragm (46) and spring (47). Take care not to lose the
ball valve (45) from its seating within the accelerator pump chamber.

Using clean fuel and a compressed air line, clean out the float chamber,

and passages within the carburettor body and the various jets.

RE-ASSEMBLY

Re-fit the ball (45), spring (47), diaphragm (46) with its boss outwards
and the pump body (42), securing these with the screw (43).

Re-fit the main jet (53), washer (52) and plug (51), the pilot jet (14),
compensating jet (8), non-return valve (55) and accelerator pump
nozzle (57).

Fit the float (7), lever (59) and spindle (60). Position a new gasket
(6) on the carburettor body, hold the strangler butterfly open and fit
the top cover (5) to the body, securing with the screw (3) and spring
washers (4) .
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Re-connect the fuel feed pipe union and re-fit the air cleaner.

COMPLETE DISMANTLING

To completely dismantle the carburettor, carry out the foregoing

dismantling operations plus the following: -

TOP COVER. Remove the needle valve (61) ond fibre washer (64).
Detach the screw (1), withdraw the strangler butterfly from its slot in
the spindle and then detach the spindle (62) and return spring (63) from
the top cover (3).

MAIN BODY. Remove the nut (16), throttle lever (17), idling stop
bracket (18), washer (19) and strangler inter-connection lever (20)
from the throttle spindle. Remove the screw (50), slide the throttle
butterfly (48) from its slot in the throttle spindle (49) and withdraw the
spindle (49) by sliding it towards the front of the carburettor. Remove
the circlip (32), detach the push rod (31) from the pump lever and
remove the spring (29). Unscrew the rod (31) from the lever (49).
Slacken the screw (41) and detach the connecting rod (26) and lever
(20) . Withdraw the split pins (27) and remove the washer (23) followed
by the lever (20), spring (24) and second washer (25).

Remove the idling mixture adjusting screw (22) and spring (21).
Withdraw the econostat jet (9) from the carburettor body.

Remove the set screw (44), pivot bolt (30) and detach the cam plate
(28), spring (38) ond cbutment bracket (37). Release the screw (10)
and withdraw the spraying assembly (12) from the carburettor.

RE-ASSEMBLY

Re-assemble the carburettor by reversing the dismantling procedure, but

note the following:

The return spring (38), on the cam plate pivot bolt (30), must be fitted
with the narrow hook in the slot of the cam plate (28).

The return spring (63), must be fitted with the hooked end over the
strangler lever (62).

Fit the circlip (32) on to the first groove in the accelerator pump

connection rod (31).

Adjust the length of the throttle strangler interconnecting rod (26) by
inserting a length of 0.027" (0.7 mm) dia. Rod between the throttle
butterfly and the bore of the carburettor body; then, with the strangler
butterfly fully closed, tighten the screw (41).
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FUEL CONSUMPTION

Should complaints be made about excessive fuel consumption it is not

always the case that the foult is due to the carburettor,

In the following enumeration of causes first the factors are mentioned

which are of decisive importance on the fuel consumption of a vehicle.

. Manner of driving and operation of the car.
Speed.

Terrain (level ground, upland, high mountains).
City traffic, door to door traffic, etc.

Condition of car,

Tire pressures.

Atmospheric influences.

O NO AW -

Condition of roads (snow, slippery roads, etc.)

The proper consumption figure may, therefore, be computed only when
taking these factors into account. In general, the average touring
consumption is 10 9% above the standard consumption. Constant city
driving in un-even districts, frequently in low gear, the consumption

may eventually rise considerably above the average consumption.

STANDARD FUEL CONSUMPTION

The fuel consumption figures stated by the car manufacturers are based on
general directions for the evaluation of fuel consumption, they are shown
in standard specification DIN 70030 of the standard association of
motive vehicle industries. Therefore car owners are able to check the
fuel consumption figures for correciness when referring to the above
standard specification.

The standard fuel consumption may be determined in the following

manner.

1/86

. VEHICLE - Correct carburettor adjustment and ignition timing. Tire

pressures, viscosity of the engine and gearbox oil must meet the
manufacturers specifications. The engine must be run-in and brought

to its usual operational temperature before the test is made.

. LOAD - The vehicle must be loaded to @ weight between full load

and empty.

. TEST ROAD - A dry level highway approximately about 7 miles long.

Grades of short length and decents with a maximum gradient of 1,5 %.

In and return without interruption.

. WEATHER CONDITIONS - must be dry, and windstill,

Air temperature + 50 to 86° F.

. SPEED - If possible drive at 3/4 of the stopped top speed throughout

the entire test.

. FUEL - Commercial grade of fuel.

. MEASURING DEVICE - The fuel quantity consumed during the fuel

consumption test must be determined exoctly in a calibrated measuring
vessel, a quantity of 0.1 Itr,

. CALCULATION OF FUEL CONSUMED - The consumption should be

calculated according to the following formula:

KN--l,viv.loo

KN = Fuel consumption in liter/100 km.,
W = Distance covered in km.
K = Quantity of fuel consumed.
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The tolerance of 10 % included in this formula serves to compensate for
unfavourable conditions. For checking the standard fuel consumption o
tolerance of + 5 % is admissible. Therefore, the consumption figure
determined on a trial run may be compared with the standard consumption
figure given by the car manufacturer oniy if the above described test
conditions are prevailing. In most cases a higher consumption will result
as a consequence of wrong uneconomical driving methods or of

unfavourable test run condition.

If in spite of the observance of all test conditions as specified, the
consumption stated exceeds the standard fuel consumption by more than
5 9%, it is good practice to make a new adjustment, or to check the

engine and ru;ming gear for proper condition.

In doing so, the following hints should be taken into contiiziotion:

e
.

Check for leakages of the fuel system.
Check carburettor float.

Check needle valve.

Damaged or leaking fuel pump diaphragm.

Excessive pump pressure.

Check sparking plugs.
Wrong timing.

Burnt valves.

O O N AN

Worn or broken piston rings.

o

Engine oil of the wrong viscosity rating.
Dragging brakes (handbrake) .
Thick tread of tire, cross country M and S tyres.

— —
N =

13. Insufficient tire pressures.

All of these points must be taken into consideration for it ciuld be the
cause of high fuel consumption.

Fault and Cause

Remedy

Excessive fuel

High pump pressure
consumption

Insufficient washer thickness
beneath needle valve

Leakage from jets, past face of
starter disc valve, or leaking
jet gland packing

Faulty needle valve seating

Puntured float
Faulty ignition
Incorrect adjustment

Poor slow running Blocked manifold
and starting pipe

Induction air leak

Loss of compression

Chocked jet

Faulty ignition Induction air leak

Loss of compression
Throttle not opening fully
Fuel starvation

Air cleaner chocked

Silencer chocked

Reduce fuel delivery by
fitting extra washers behind
pump.

Check diaphragm spring
tension.

Fit thicker fibre washers,

Tighten jets, reface starter
disc valve, renew gland
packings.

Clean or replace needle
valve.

Check and replace if faulty.
Check and rectify if faulty.
Re-adjust.

Check and clean.

Check manifold and
carburettor joints.
Replace if required.

Check and re-grind valve
seats if required.

Remove and clean jefs.

Check and rectify,
Check and reploce manifold
and carburettor joints.

Check and re-grind valve
seats if required.

Check ond adjust limit stop
or cable.

Check delivery from pump
needle valve for sticking
and blocked jets.

Remove and clean.

Check and replace if faulty.
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