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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.

cbm
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BRAKE SYSTEM

DESCRIPTION

The braking system consists of hydraulically operated brakes that apply
the brake shoes simultaneously fo all four wheels, and a mechanically
operated parking brake that applies the brake shoes to the rear wheels

only.

The hydraulic braking system consists of a master cylinder, which is
connected to six wheel brake cylinders, two of these being fitted to

each front wheel unit, and one to each rear wheel unit.

The master cylinder itself consists of a single die cast cylinder. The

piston which operates in the cylinder bore is fitted with rubber cups and

the recuperating valve mechanism, and is finally connected by an

adjustable piston-rod to the brake pedal.

When the brake pedal is depressed, the piston in the master cylinder
forces the brake fluid at an equal pressure to each of the six cylinders,
which in turn pushes the brake shoes against the brake drum, and thus

provides a retarding force to wheel rotation.

PARKING BRAKE

The parking brake is mechanically connected by cables and linkage and
operates the rear wheels only, independently of the hydraulic system.
The parking brake is applied and released by a pull handle which is

mounted under the instrument panel.

STOPLIGHT SWITCH

The stoplight switch is screwed into the end of the master cylinder, and

is connected with a cable to the rear stop lights.

SERVICE HINTS FOR MAINTENANCE AND REPAIR WORK

All maintenance or repairs on the Brake System should be carried out

with extreme care.

1. Always before commencing any work on the wheel cylinders, master
cylinder, brake lines and brake hoses, it is most important that they
should be thoroughly cleaned, especially their bolted connections
in order to avoid dirt from entering the system. Clean hands are also
important so as to avoid oil or grease from entering the system. Dirt

will impair the reliability and effectiveness of the brakes.

2. Brake fluids contain ingredients which act as dissolving agents on
paint and varnish coats, therefore particular care must be taken
while bleeding the system or carrying out repairs, that no brake

fluid comes into contact with the paint-work.
Attention

If any brake fluid should be splashed into the eyes, wash out

immediately with water.

3. The brake fluid which is pumped out in the bleeding process, should
never be re-used, for foreign matter could enter the system, and
therefore cause damage.

Attention

Position of the pistons in the wheel cylinders. The rubber cup of the
top wheel cylinder must be put each side in driving direction of the
car. Not opposite. Figure 1 shows the front brake unit, L/H side.

6/3
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4.

If by mistake or ignorance a brake fluid other than prescribed has
been used for refilling, it is necessary to drain the entire system,
dismantle and thoroughly clean. Rubber parts of the hydraulic
braking system are not mineral oil resisting, and require to be

replaced if mineral oil or any other harmful fluid has been used.

For cleaning, use only spirits or specified brake fluids. After

cleaning has been carried out let the parts dry.

In order to ensure a correct conservation of brake cylinder guides
and pistons, they should be given a thin coat of brake cylinder

paste before assembling.

After refilling with brake fluid the system must of course be bled.

The braking system should be checked at regular intervals. Damaged
brake hoses and brake lines should always be replaced. Furthermore,

the cause or damage of the system must always be eliminated.

. Most important, at regular intervals, check the function of all

wheel cylinders, the pistons must have a free movement. Always
replace any damaged wheel cylinder rubber cup, for a porous or
defective cup could let water enter into the wheel cylinder. This

would result in rusting and blocking the wheel cylinder piston.

MASTER CYLINDER REMOVAL AND OVERHAULING

REMOVAL

. Be sure that the area around the master cylinder and line

connections are thoroughly clean, then disconnect the four

hydraulic line connections, and stoplight switch cables, figure 1.

Attention

Care must be taken when disconnecting the brake line connecting
the master cylinder to the brake fluid container, to avoid the fluid

from running out,

Remove the rubber protection dust cup from the master cylinder

recess,

. Unscrew and remove both master cylinder hexagon fastening bolts.

Remove the master cylinder from the vehicle, taking care that the
brake fluid which is still left in the cylinder and the brake lines

does not run out, and come into contact with the paintwork.

OVERHAULING

1.

Remove the piston retaining safety ring, thrust  washer,

figure 2.
6/5
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piston with rubber cup, filling disc, spring cap, spring and valve.
Should the piston fail to come out freely, use a screwdriver,

applying it at the seat of the push rod.

. Clean all parts thoroughly in spirits or original brake fluid. Dont
use Gasoline or other solutions for this can result in the destruction

of the rubber parts.

Check master cylinder and components. Replace damaged or worn
parts, It is always good pratice to replace the primary cup and the

rubber cap.

Attention

Should the master cylinder bore be scored or badly damaged, then

a new master cylinder must be fitted.

REASSEMBLING

1. Lightly smear the master cylinder bore and piston with brake

cylinder paste.

Insert the compression spring with bottom valve, primary cup,

filling disc, piston and rubber cap, figure 1.

. Carefully push with a blunt instrument the piston inwards, figure 2,
insert stop washer, and put safety spring info position using pointed

pliers.

Refitting the master cylinder is in the reverse order as by the

removal, but lubricate the push rod with a light film of brake fluid

to facilitate positioning of the rubber dust cap to the master
cylinder cavity. The small hole in the rubber dust cap must be

positioned so that it is perpendicular to the bottom.

. After fitting, the play must be checked between push rod and

piston, and should be 0,02" to 0,039". The play can be adjusted
on the push rod. ‘

MASTER CYLINDER, Figure 3

—
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Housing
Bottom valve
Return spring
Return spring seafing
Filling disc
Piston with rubber cup
Washer
Secondary cup
Piston stop
Snap ring
Protecting cap
Plunger rod
Stop light switch
Threaded connection piece
Gasket ring
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REMOVING AND INSTALLING THE REAR WHEEL BRAKE SHOES

1.

Remove the rear wheel caps, and slacken the wheel nuts before
raising the vehicle as described on page 1/8, figure 1 and 2.

Remove the wheels.

. Unscrew three countersunk fastening screws and remove the brake

drum. It is necessary to remove the rubber protection cap, split pin
from the castellated nut and unscrew nut, then by using the special
tool AC 14 remove the rear wheel hub, This will make the removal

of the brake shoes easier,

Lever the brake shoes with a screwdriver out of the upper holding
plate, as shown in figure 1, disconnect the top tension spring, and
lever the brake shoe to the centre and disconnect the hand brake

cable.

.- Then by holding both brake shoes, draw them forward and lower as

shown in figure 2, press both shoes together at the top, figure 3,
and remove the brake shoes from the wheel cylinder, but taking
great care not to damage the rubber protection boots. Finally

remove the remaining bottom tension spring and lever strut.

Fitting is in the reverse order, but checking that the adjusting

eccentric is turning freely.

REMOVING AND INSTALLING THE FRONT WHEEL BRAKE SHOES

1.

Unscrew the three countersunk fastening screws and remove brake

drum.

Note: To remove the front brake shoes it is not necessary to remove

the front wheel hubs.

2. Lever with a screwdriver the brake shoes at the top and bottom

1.

from their bearing points, disconnect both top and bottom tension
springs, figure 4, and remove brake shoes from their respective
wheel brake cylinders, but taking great care not to damage the

rubber protection boots.

Note: The top tension spring short convolution must be in the
direction of driving. And the bottom tension spring long

convolution also in the direction of driving, figure 5.

Should the disconnection of the tension springs be difficult,
one should make sure that the adjusting eccentric and wheel

hub are turned to the most suitable position.

REFITTING

Hang the bottom tension spring into the front brake shoe hole, then
push this shoe up into the wheel cylinder, and at the same time turn
the adjusting eccentric and wheel hub to the most suitable

position.

. Place the other brake shoe against the first and fit the bottom

tension spring, figure 6. The top tension spring must now be
connected to the brake shoe, and the bottom brake shoe pushed

towards the centre and the tension spring fitted.

. Fit the brake shoes into their respective cylinders, and then

position them into their bearing position levering with a screwdriver,
but during this operation great care must be taken to prevent
damaging the tension spring and wheel cylinder rubber protection
boots.

6/9
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Check that the adjusting eccentric is turning freely and before
refitting the brake drum check again all parts for correct seating.

For instance the brake connection pipe must not rub on the wheel

hub.

After fitting the brake drum, the brakes must be re-adjusted.

CHECKING THE BRAKE LININGS

If the linings are worn nearly flush with the rivets or are oily then new

linings must be fitted.

If only one new brake lining is needed, it is essential to replace both
front or both rear which ever the case may be. This will guarantee an

even braking, note: the linings must be of the same manufacture.

REMOVING AND REPLACING BRAKE LININGS

(with brake shoes removed from vehicle)

1. Separate with care the rivets from the brake linings and shoes, on
the inner side with a cross cut chisel and drive out with a punch.

In doing so, take care not to damage the brake shoes.

2. Clean broke shoes and remove burr from the rivet holes.

The quality and type of the Amphicar brake lining is Energit
415-5 H.

For riveting the brake linings, use rivets B 4 x 7 DIN 7338/Ms 63.

Only original Amphicar Spare Parts should be used for repair work,

these have been tested and proved to be correct and satisfactory.

Attention

The front brake shoe lining of the rear wheel is 1,968" shorter than

the other linings. The linings must be fitted as shown in figure 1.

. Re-rivet new brake lining onto the brake shoe fastening from the

centre and working outwards.

Note. In order to achieve an unobjectionable brake action and to
avoid squeaking noises, be sure that the new lining bears
onto the whole surface of the brake shoes, and does not
protrude laterally. Avoid any tension, insert rivets

vertically.

On no account should the broke lining sharp end edges be
chamfered off. This sharp edge is necessary to help dry out
the brake drums after water use by applying the foot brake

several times.

6/11
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INSPECTION OF THE WHEEL CYLINDERS

DISMANTLING

1. To dismantle the wheel cylinder, remove the rubber boot together

with the piston, piston cup, pressure plug and compression spring.

2. Inspect the interior surface of the cylinder and the outside surface

of the piston.

Should the cylinder bore not be smooth, then the complete cylinder

must be replaced.

3. Check the compression spring for condition; deformed springs must

be replaced.

4. Should it be found after cleaning and checking all parts, that the
cylinder and piston are in order, the piston cups should still be

replaced.

5. The cylinder rubber boots must be carefully checked; if damaged,

water would enter the cylinder and cause corrosion.

6. When reassembling the wheel cylinder, attention must be paid to
the [ubrication of the parts. These should be lightly smeared with

cylinder paste.

Figure 1. Shows a dismantled front wheel cylinder.

Figure 4. Shows a dismantled rear wheel cylinder.

HAND BRAKE CABLE REMOVAL

{with brake shoes on) .

1. After removing the brake drum and the brake cable from the rear

wheel, the brake shoe must be lifted out of its bearing position,

figure 2, to unscrew the fastening bolt of the brake cable,

figure 3.

. Remove the rear and front seats, rubber mat, gear lever, knobs,

rubber grommet, floor pan covering and rear seat base.

.- Remove the brake cable from the link joint, by slackening off the

locking nut, figure 5a. Figure 5b shows the modification after
Chassis No. 103 001.

Remove the front Norma clip from the rubber cable boot on the
chassis, and draw the split interior piece from the rubber boot,

figure 6.

Remove the brake cable sleeve from the chassis and pull the brake

cable out.

Note: Check the brake cable for damage or wear, replace if

necessary.

Also before refitting the cable, it should be smeared with
a thin coat of Multi-purpose grease and attention must be
paid, to ensure that the rubber cable boot on the chassis
is water proof and in the correct seating position, for
example when the hand brake is pulled to the "on" position

the rubber cable boot must not be strained.

It is advisable after completing the repair to make a test
water drive, with the vehicle floor pan covering still
removed. This will help to make sure the rubbercable boots
are water tight.

6/13
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ADJUSTING THE BRAKES

As all friction brakes entail wear of the brake linings, mechanical
adjustment of the brake shoes is required from time to time. The
Hydraulic Brake system provides automatically for adjustment to such an
extent as permitted by the available master cylinder volume, that means,
so long as the foot brake pedal distance from the floor has enough

reserve.

Should the pedal when depressed be less than 1/3rd of pedal distance

from the floor, then adjustment is necessary.

For adjusting. The vehicle must be raised, so that all four wheels can
turn freely. On each wheel anchor plate are two eccentrics for

adjusting.

The brake shoes must in each case be tightened fully in firm contact
with the brake drums, and then be loosened until the drums are just able

to turn freely.

The front wheels have a Duplex brake, and both eccentrics must be
turned in the same turning direction; to tighten, turn anti-clockwise,

figure la, and to loosen, turn clockwise, figure 1b.

The rear wheel brake adjusting eccentric a, (1) must be turned clockwise,
and eccentric b, anti-clockwise (2) to tighten a firm contact to the brake
shoes with the drums, figure 2. By slight reverse turning (3 and 4) of the
eccentric the shoes are released from the drum until the drum can be

turned without audible rubbing.

Upon completing the adjustment on all four wheels, the brake pedal
must be vigorously depressed in order to centre the brake shoes in the
brake drums. Adjustment must never be performed with the brake drums

heated, or the hand brake applied.

After depressing the brake pedal the second or third time, the pedal

distance must be shorter.

The adjustment of the hand brake takes place on the brake balancing
piece, and should only be adjusted after the wheel adjustment has been
carried out, figure 3.

Figures 4 and 5 shows modification after Chassis number 103 001 (two

possibilities of adjustment) .

BLEEDING BRAKES

If in the case of repairs to the brake system the master cylinder or wheel
cylinders, brake lines or brake shoes are disconnected or are replaced,

it is most important to bleed the brake system.

Furthermore, it is necessary to bleed the system if the brake pedal can
be depressed entirely without any resistance being felt, or it has to be
depressed or "pumped' repeatedly for one braking. If the braking
system has to be bled several times it is necessary to localize the
trouble and remedy it. It is possible that the wheel or master cylinder
rubber collars have loosened. Furthermore, air may enter the brake
lines and brake hoses at their connections, or if one of the lines has

become slack at the screw connection.

For testing the braking system for leaks, fill the fluid container,
figure 6, with brake fluid, actuate the brake pedal and keep it depressed
for about 2 minutes, so that a fluid pressure will be created within the

brake system.

During this test the connections, brake lines, brake hoses, wheel and
master cylinder should be observed so that the leaks can be easily
found.
6/15
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. Remove the brake fluid container cap and fill the container with

fluid.
Attention

On no account re-use drained off brake fluid, for there is the
possibility of foreign matters entering the brake system, which

could cause damage or blocking of the brake system.

. Commence bleeding the brakes at the wheel positioned farthest

away from the master cylinder.

. Clean connection fittings, remove rubber cap from bleeder valve.
Attach bleeder tube to bleeder valve. THE TUBE MUST HANG
SUBMERGED IN A CLEAN CONTAINER, PARTIALLY FILLED WITH
BRAKE FLUID DURING THE BLEEDING OPERATION.

. Unscrew bleeder valve three quarters of a turn with an open wrench,
fully depress the brake pedal, then slowly release pedal until it is

in the fully released position.

Continue operating pedal until liquid, containing no air bubbles,

emerges from bleeder tube. Close bleeder valve.
. Remove bleeder tube and replace rubber cap on the bleeder valve.

. Repeat bleeding operation on the remaining wheel cylinders if the

entire system is to be bled.

. Check brake fluid in reservoir and replenish if necessary, fluid

level should be approx 3/4 of an inch under the cap.

. Finally check the brake action, by making a short road test.

After depressing the brake pedal 1/3 of its pedal distance then the
brake efficiency should be obtained. After each water drive apply
the foot brake lightly several times to make sure they are holding.
This procedure will dry the brakes and bring them back to their

normal efficiency.

BRAKE HOSE

The brake hoses front and rear should be checked at each maintenance

inspection. Figure 1 shows the correct fitting of the front brake hose.
Removing rear brake hose, figure 2.

Should damage be found on any brake hose, then a new one must be

installed, and the cause for damage repaired.

BRAKE DRUMS

Whenever brake drums are removed, they should be inspected for scores,

deep grooves, cracks and out of round.

Cracked drums must be replaced, out of round or slightly scored drums
can be turned in a Lathe, but the surface must be smooth to ensure a

longer life of the brake linings.
Oversize brake linings must be fitted for rebored drums.

The maximal bore diameter of the drum must not be over 9.145" + (0,008",

Original bore diameter of drum is 9,055",

On no account should too much metal be removed, for this would weaken

the drums and cause inefficiency in the braking system.

REPLACING DRUMS

Whenever new drums are to be fitted, the braking surface of the drums
must be thoroughly cleaned to remove the rust proof coating.

6/17
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AMOUNTS OF TORQUE TO BE APPLIED TO SCREW CONNECTIONS

1. Torque for screw connections with copper gasket rings
(Hose sleeve, inserts and threaded connections)

2. Torque for screw connections without copper gasket ring
(Example. Bleeder valve, lines with taper end piece, and brake hoses)

Thread Torque in ft.lbs. for screw connections

(pitch in mm) 1. with gasket ring 2. without gasket ring
minimum maximal minimum maximal

M6 7,2 8,6 1 1,8

M7 x 1 8,6 10,1

M 8 11,5 13,7 1,8 2,9

M 10 x | 9,4 10,8 3,6 5,4

M 10 x 1,25 13,7 16,6 4,3 6,5

M 12 x 11,5 13,7 1,8 2,9 with interior taper

M 12 x 1,5 18,0 23,0 5,8 8,6

M 14 x 1 14,4 17,3

M 14 x 1,5 21,6 25,9

M 16 x 1,5 25,2 30,2 8 10,8

M 18 x 1,5 27,4 32,4

M 22 x 1,5 41,8 50,4

Torque in ft.lbs. for Stop light switch

Thread Torque in ft.lbs.

M0 x 1k 7,2 - 10,1

6/18
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MEASUREMENTS FOR MASTER AND WHEEL CYLINDERS,
HOUSINGS AND PISTONS

Owing to regular operation of the brake system the main and wheel
cylinders also cylinder pistons suffer from a natural wear, which if very

badly worn, could cause inefficient braking.

Permissable cylinder and piston diameter measurements have been
stipulated. Should the bore diameter be found larger than stated, then
the cylinder housing must be replaced. Or if the piston diameter after
checking is found to be smaller than stated, then a new piston must be

fitted.

To check the piston diameter for size and roundness use an outside

micrometer.

The cylinder housing shows less wear as a rule, and is best checked with

an inside caliber or with an inside micrometer.

MASTER CYLINDER

Nominal diameter 7/8"
Maximal permissible housing diameter 0.877"
Minimum permissible piston diameter 0.867"

Maximal permissible play 0.0

FRONT WHEEL BRAKE CYLINDER

Nominal diameter
Maximal permissible housing diameter
Minimum permissible piston diameter

Maximal permissible play

REAR WHEEL BRAKE CYLINDER

Measurements and play are the same as the master cylinder.

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

13/16"
0.817"
0.807"
0.011"
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In the following trouble chart, instructions are provided for the Maintenance of the Hydraulic Brake System

Trouble

Brake pedal fravel has become so great that

pedal plate comes info contact with the floor
board.

Brake pedal encounters no resistance but
instead may be depressed to a great extent

with elastic action.

In spite of adjustment and bled brake, brake
pedal can be depressed but no braking action

is achieved.

Braking action only after repeated depressing
of brake inspite of replacement of the check

valve.
The brake slackens and the brake pedal can
be fully depressed within a short time after

being adjusted.

Brakes heat up during travel.

6/20

TROUBLE SOURCES AND CORRECTIONS

and correction of same.
Cause

Worn brake linings.

Air in the system.

Too little fluid supply in the compensating
tank.

Check whether valve in the master cylinder is

damaged or seat of the valve is contaminated.

Air in system.

Seat of valve contaminated, return spring

possibly fatigued.

Leaking lines or damaged and defective cups

in the master or wheel cylinder.

Bypass bore in the master cylinder
contaminated. Too little play between brake
pedal and master cylinder piston. Return

spring too weak.

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

. This chart includes the common trouble sources,

Correction

Adjust brakes, do not adjust brake pedal.

Bleeding.

Supplement brake fluid.

Replace check valve clean valve seat, use no

sharp edged tools.

Bleeding.

Clean valve seat, use no sharp edged tools.

Replace return spring.

The line must be sealed against leakage,
damaged cups subjected to a check and

possibly replaced.

Clean master cylinder. Adjust brake pedal.

Install stronger return spring.



Trouble

Brakes heat up during travel.

Inspite of very high pedal pressure poor

braking action.

Brake acts by itself.

Brakes do not act uniformly.

Brake rattles and tends to lock.

Cause

Rubber elements swollen by use of improper

fluids.

Brake linings rub continually on the brake

drum.

Brake lining soiled by leaking wheel hubs or

axle journal packing.

Diminishing of lining coefficient of friction.

Bypass bore in the master cylinder is clogged.

This can result from a swollen cup, use of

improper fluid.

Out of round brake drums.

Poor tires.
Soiled brake.

Brake drums out of line.

Protruding lining rivets.

Return springs.

Correction

Drain fluid, remove all rubber elements, flush
out system thoroughly with alcohol, replace
rubber elements, including check valve and

valve seat rings.

Adjust brake eccentric, or check play between
lining and drum; if necessary fit shoes

correctly in the bearing point.

Repack wheel hubs and axle journals, replace
brake linings (scrubbing of soiled linings
with petrol or kerosine provides no remedy
since linings continue to exude lubricant

matter during braking action) .
New linings, as a pair.

Bypass bore must be cleaned, and flush out
brake line system with alcohol, insert new
cup, pour in brake fluid, check and correctly
adjust stop of brake pedal when pedal is in

position of rest.

Grind or turn brake drums to shape. In this
process the drums must not be weakened.

Possibly replace drums.

Replace worn tires.
Replace all brake linings.

Realign brake drums.

Replace or re-rivet brake linings. Machine

drums to shape.

Replace return spring.

6/21
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Trouble Cavuse Correction

Squeaking brakes. Out of round brake drums, brake drums cut of Machine drums to shape.

line.

Poorly adjusted brakes, dirt and dust in Realign brake drums. Adjust brakes properly.

brakes.

Loose lining rivets. Re-rivet, possibly replace linings.

inspite of slight pedal pressure vigorous Brakes not properly adjusted.,Backing plate Tighten firmly.

braking action. loose on axle.

STORAGE HINTS

1. Rubber parts of the brake system (collars and protecting caps) are

subjected to atmospheric influences while they are being kept stored
and become unserviceable after a longer time. Care should be taken

to store them in a cool, dry and, if possible, dustfree room.

. Assembled wheel and master cylinders should not be kept stored
longer than six months, and storage of collars and protecting caps
should not exceed 12 months. If preassembled wheel and master
cylinders should have been kept stored for a time longer than

specified cbove, it is recommended to check that before fitting,

6/22

parts are in a good and free working condition. All hardened rubber

parts should be replaced.

. The braking system should be checked at regular intervals according

to the routine inspection scheme as specified in the Service Coupon

Booklet.

. After a longer time the brake fluid can become contaminated by

abrasions of the rubber parts, therefore it is recommended to replace

the brake fluid after 12 months use of the car.
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