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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,
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Cooling and heating system

Cooling
Note:

The following parts and aggregates of the cooling, which according to
the maintenance manual are comprised in the delivery bulk of the
engine, are specified in group 1, pp. 60—69:

Thermostat 1/61
Radiator cap 1/61
Draining and filling of the cooling water 1/61
Flushing of the cooling system 1/61
Thermostat inspection 1/63
Water pump (dismounting, overhauling and installation) 1/65
Dimensions and tolerances of the water pump 1/67
Tech-dates of the thermostat 1/67
Disturbing sources of the installation 1/69

Dimensions were based on English measurements (inch).

Feelers and water — temperature gauge are explained in group 10
(electrical installation).

All measurements of parts pertaining to group 9 are based on metric
medasyrements.

Description

Engine cooling results from water circulation by means of a water
pump. The thermostat opens at (72° C) 162° F water temperature. The
water pump is a centrifugal vane wheel pump which is operated by the
V-belt from the crankshaft pulley. The six-bladed fan mounted on the
waterpump pulley absorbs the outside air through the inlet port of the
engine cover, the deck lid, the cooler and the air intake housing.

The heated air in the engine compartment escapes through the exit
slots of the engine cover into the open air.

Cooler

The cooler is mounted on two brackets by four antivibration buffers.
Inlet and air intake housing as well as the oil cooler located in the
intake housing are attached to the cooler by screws.

The copper cooler is designed as a gilled-tube cooler.

Through the relief pressure valve in the radiator cap a closed cooling-
water circulation is attained. Thereby the boiling point of the cooling-
water is raised according to the excess pressure in the circulation.

Upon reaching of 7 lb/sq.in. (0.46 atmospheric excess pressure), cor-
responding to 230°F (110° C), the relief pressure valve in the cooler cap
opens. This extreme operating temperature should not be exceeded.
In the event that a deviation of the established data is noted, the
thermostat is to be inspected and the radiator cap is to be replaced.
It is equally important not to operate the cold engine in excess. The
normal operating temperature is indicated by the water-temperature

gauge.

For replacement of cooling water hoses, heating hoses, thermostat and
radiator cap only original spare parts should be used! Original cooling
and heating hoses are impervious as well as oil and sea water re-
sistant.
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Radiator hose diameter (inside) = 11"
Heater hose diameter (inside) = 54"

The cooling and heating system contains approximately 7 gts.

For leak tests of the radiator in the water bath the test pressure may
not exceed 1 atmospheric excess pressure.

The draining cock of the cooling and heating system is located under
the rubber mat on the right-hand side behind the passenger seat. It
is accessible upon opening of the cover in the floor.

The venting screws on the heater unit as well as on the intertube above
the rocker cover are opened in the process of draining.

After filling of the system and after the engine reaches operation tem-
perature open the venting screws to remove the air in the cooling
unit.

Antifreeze solution

If the outside temperature approaches the freezing point, an antifreeze
solution is to be added to the water in the cooling unit. It is recom-
mended to use only quality antifreeze compounds.

Removal and installation of the radiator

The removal of the radiator should be carried out as follows:

Disconnect the electric cable at the plug connector and remove engine
cover (deck lid) (Page 1/12 — Fig. 1).

Drain water (Page 1/12 — Fig. 2).

Rubber hose clips on the radiator are to be detached and the hoses
to be pulled from the connecting pipe. Return hose on the thermostat
elbow is to be detached and removed.

Oil cooler hoses on the adaptor are to be detached (Page 1/12 —
Fig. 3).

Remove the vacuum hose of the carburettor.

Remove the radiator four securing screws.

Lift radiator out. Proceed with great care to avoid deformation of the
fan blades (Fig. 1).
The rubber profiles are attached by rivets to the air intake housing
and the inlef cone.

The installation of the radiator should proceed in reverse order.

The screws attaching the standard hose clips should not be tightened
too firmly, since the screws otherwise bend and the clips thereby be-
come useless.

Defective engine and transmission mountings may cause the fan blades
to strike the inlet cone. The subsequent noise is particularly noticeable
upon starting of the car or when cornering.

In this case the defective metal silent blocks are to be replaced and
the free gap between fan blades and inlet cone must be centered up.

Oil cooler

Description:

The completely encased structure of the engine inside the craft allows
no natural cooling of the oil sump and subsequently the engine oil.

9/5
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For this reason an oil cooler had to be provided in the cooling air
current of the water cooler. The temperature of the engine oil is regu-
lated by a pressure valve in the adaptor which, depending upon the
viscosity of the oil, releases the circulation over the oil cooler or pre-
vents circulation of cold, viscous oil. The engine cil thereby quickly
reaches its operating temperature. (Page 1/46 — Fig. 1 & 2).

The oil cooler does not require attendance. Inspection from time to
time however should assure that no impurities collected on the outside
of the cooler net. In this case the cooler must be demounted in order
to remove the impurities; ignoring of this instruction results in power
loss of the unit.

Removal and installation of the oil cooler

The removal of the oil cooler is carried out as follows:

Drain cooling water.

Remove radiator (see Page 9/5).

Remove oil cooler hoses at the oil cooler connection (do not bend
pipe connectionsl).

Unscrew mounting screws (Fig. 1).
Take out 2 rubber sleeves and unscrew cover plate (Fig. 2).
Lift out oil cooler.

The installation proceeds in reverse order, but taking note of the fol-
lowing:

The rubber connection as well as the rubber sleeves are to be inspected
for defects and if necessary replaced.

The oil cooler hoses are to be carefully checked for wear. Defective
oil hoses are to be replaced!

The oil cooler hoses are protected by PVC insulation hoses.

The connections of the oil cooler hoses must not be inter-changed
during mounting (Fig. 3).
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Heater

Description

It is a hot water heater with an electrically driven fan. The heating
system consists of the heater unit (Fig. 1) in which the radiator and the
fan motor are arranged, the control cables for the heater, the hot air
hoses with the defroster outlets, left and right, the fresh air hose and
air intake with air intake screen, as well as the water hoses with air
vent valve and drain cock arranged in the bilge.

The heated water is fed into the radiator above the cylinder head via
the water hose and is withdrawn by the water pump through the return
water hose.

By operating the Bowden cable for the heater cock, the water circu-
lation of the heater is released. {(Heater cock arranged at heater in the
inlet hose.) The air drawn in by the fan from the passenger compart-
ment through the air intake is carried through the radiator and can
be fed into the interior of the car, if required, by operating the bowden
cable for the heater control. The air is then fed through the defroster
outlets or through the floor pan ducts into the interior.

Operation

The operating buttons for the heater are arranged below the instru-
“ment panel, on the left hand side (Fig. 2).

They consist of push-pull cable for the heater control (Fig.2a),
switch for the heater fan (Fig.2b),
push-pull bowden cable for the heater control cock
(Fig.2c).

To switch on the heater for winter use, pull out the bowden cable
(Fig. 2c), the switch (Fig.2b) and, as required, the air flow control of
the defroster outlet or of the floor pan duct of the bowden cable
{Fig. 2q).

In order to use the heater fan for cool air circulation in the vehicle
during summer use, the switch (Fig. 2b) and the bowden cable (Fig. 2a),
are operated as required.

Dismantling and assembling the complete heater

Dismantle and remove the fuel tank. (See page 8/5.)

Dismantle the trunk floor and the spare wheel.

Drain radiator. (See page 1/12, Fig. 2).

Loosen one front and the two rear retaining screws with a short, curved
ring sponner.

Dismantle the clips of water hose af the heater and remove.

Loosen the hot air hoses at the intake and remove.

Dismantle the bowden cables for the heater control and heater control
cock at the heater.

Loosen the cable of the fan motor at the cable sleeve.

Remove air intake hose.

Remove heater (Fig. 3).

Dismantling the heater

To disassemble the heater, loosen the fan housing retaining brackets.
After removal of the fan housing, the radiator is pulled out of the
heater body (Fig. 4).
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Assembly is effected in reverse order.
When assembling take care that the rubber shims are properly placed,
so that no chafing spots occur on the radiator.

Dismantling the heater radiator

To dismantle the radiator it is not necessary to disassemble the com-
plete heater unit.

The following dismantling operations are required:

Dismantle trunk floor and spare fire.

Remove fuel tank.

Drain radiator.

Remove air intake hose and loosen holding brackets of the fan hous-
ing.

Remove fan housing.

Loosen hose clips of the water hoses, remove hoses.

Dismantle bowden cable at the cock and pull out the radiator from
the housing.

Dismantling of the fan motor

If, in case of a defect, only the fan motor must be removed, it is not
necessary to dismantle the complete heater.

Only the following dismantling operations are required:

Remove trunk floor and spare tire.

Loosen holding bracket at fan housing.

Disconnect current supplying cable at the plug-in connection.

Remove hose from air intake and take out fan housing.

Loosen both holding screws of the air intake at the fan housing.

(The negative cable of the fan motor is clamped on under one of the
holding screws.) (Fig.1.)

Pull out fan motor with rubber base out of the air intake (Fig. 2).
Assembly is effected in reverse order.

Dismantling the fan motor

To reach the commutator and the carbon brushes the two nuts af the
opposite side of the fanwheel are loosened and the two halves of the
housing are separated. When removing the half of the housing, push
the current supply cable through the cable insulator cover (Fig. 2).

When a repair of the fan motor is needed, it is limited to the cleaning
of the commutator and to the replacement of the carbon brushes.

In case of any further defects, the entire motor is to be replaced.
The switch (page 9/8, fig. 2b) closes the circuit of the fan motor.

Data of the Heater: 2100 kcal.
Air output 108 md/hr.
Power input of the motor 27 W.

Heater (version beginning with serial no. 103 001)

After serial no. 103001, the factory has installed a new heating unit.
The heater is mounted in the trunk, at the right hand side, between
the fuel tank and the side wall (Fig. 4).

9/
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The following changes were incorporated:

Heater unit complete.

Heater — water hoses.

Drain cock.

Air hose.

Aair intake.

Defroster outlets.

Warm air hoses.

Bowden cables for heater control.
Floor pan duct.

Screen for air intake.

= 2 0 ® N L s wN
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Free flow cock with bowden cable securing ring is mounted on the
fuel tank-bracket (Fig. 1a).

Dismantling and assembling the complete heater unit

After serial no. 103001.

Drain water.

Disconnect electrical cable connections,

Remove cooling baoffle in passenger compartment.
Loosen both holding screws securing heater unit.

Remove securing screws at bracket (right front side), water and air
hoses as well as the bowden cables.

Pull out heater towards front.
Assembly is in the reverse order.

Removing the fan motor (Fig. 2) (After serial no. 103 001)

The following operations are required for removing the fan motor:
Loosen holding clip and place to the forward position.

Disconnect electrical connections.

Remove air intake hose.

Pull out fan housing toward front.

The fan motor is mounted on three supports in the housing. Between
the housing and the supports, rubber buffers are inserted (Fig. 2a).
Repairs to the fan motor: See description on page 9/11 Removing of
the heater radiator is the same procedure as disassembling the fan
housing as described in the preceding section {Fig. 3).

Drain water.

Remove heater hoses (Fig. 4).

Pull out radiator towards front.

After reassembling, it should be checked that the housing passes freely
within the prescribed 3/1¢” of the shock-absorber leg. Otherwise, this
distance can be achieved through adjustment fo the bracket by an
addition of distance washers. '

Data of the heater:

Heater performance 3160 keal.
Air output 200 m3/hr.
Power input of the motor 47 W.

Replacing the water hoses

To dismantle the hoses arranged in the bilge, it is necessary to remove
the seats, seat base, rubber mats and floor.

It is again stressed that when replacing water hoses only original spare
parts should be used.

These are resistant to light cracks and also to oil and salt water.

The draining and filling of water as well as the venting of the heater
system is described in the section headed “Radiator.
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