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INTRODUCTION

This monual nas been compled to provide guidonze to those responsible for the

maintenance and overhaul of the Amplicar.

This manuval is divided into the 12 mein groups, eack of them being corsecutively

numaered 3o that supplementary sh=ets may ke inse-ted, from time to time.

All instructions for the maintenance and overhoul are baosed on methods which have
been proved with the aid of our Amphicer special tools.

Modifications and changes which may at any time be intraduced, wil be issued to all

authorizec dealers.

This marual, or perts thercof, may not be reoroduced without writter permission of the,

AMPHICAR CORPORATION OF AMERICA
MNew York 23 N.Y. 184C Broudway
Phone: LT 16969

Copyright by Amphicar Corporation.

AMPHICAR CORPORATION OF AMERICA

Fostcard

Attention:

Please retutn the cttoched postcard to
us immediately of‘ixed with your exac!
address (possibly firm <temp)}. This
only guarantees that you will ?et all
supplements and  chenge: of, this
catologue auluonalicully al’ no extio
cost,

PAGE 1/2 is BLANK

1840 EROADWAY

|
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FRONT AXLE - SUSPENSION AND WHEEL ALIGNMENT

DESCRIPTION

The front wheels are mounted like the rear on oscillating arms with fully
independent coil spring suspension combined with double acting

hydraulic telescopic shock absorbers.

The spring and shock absorbers assemblies come as one unit connected at

the top to the chassis and at the bottom to the oscillating arm.

The oscillating arm is mounted onto the turning axle, thus enabling a

swinging movement.

The steering is actuated by a Gemmer worm and roller steering gear,
over track rods, knuckles and control arm, the steering tie rod is mounted

onto the steering knuckle and is adjustable for the castor alignment.

REMOVING THE COMPLETE FRONT AXLE.

1. Remove the front wheel cap, and slacken the wheel nuts before

raising the vehicle as described on page 1/8, figure 2.

2. Remove the split pins and hexagon castellated nuts from the track

rods, and steering tie rods. Push off the track rod ball joint yoke by

using the special tool AC 24 figure 2. And remove the steering tie
rod ball joint yoke using the special tool AC 23, figure 3c.

3. Unscrew and remove the oscillating arm clamping bolt, figure 3b.

4. Disconnect the brake hose top union, and plug the hole with a
suitable rubber stopper to avoid any unnecessary loss of brake fluid,

figure la,

5. Unscrew and remove the resilient leg top mounting.

6. Remove the oscillating arm.

AXLE HOUSING REMOVAL

The removal of the axle housing with axle, also complete dismantling

and re-assembling is the same procedure as described in Group Rear
Axle, page 4/3, figure 5, and page 4/6, figure 1 to 6.

5/3
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REMOVING AND RENEWING THE STUB AXLE BUSHING AND

OSCILLATING ARM BUSHING.

To carry out this repair operation, it will be necessary to remove the

following items.

Remove the split pins and hexagon castellated nuts from the track
rods and steering tie rods, remove the track rod ball joint yoke with
special tool AC 24. And remove the steering tie rod ball joint yoke
with special tool AC 24 from the steering knuckle arm.

_ Unscrew and remove the oscillating arm clamping bolt.

_ Disconnect the brake hose top union, and plug the hole with @

suitable wood or rubber stopper to avoid any unnecessary loss of

brake fluid.

_ Unscrew and remove the resilient leg bottom fastening bolt and

hexagon nut.

. Remove the oscillating arm.
Clamp the complete oscillating arm after thoroughly cleaning in a

bench vice.

. Remove the split pin and unscrew the castellated nut from the stub

axle bolt, remove plain washer.

. Use the special tool AC 3, figure 1, to remove the stub axle bolt,
remove thrust bearing, thrust ring and bearing holding cap, withdraw
the stub axle, figure 2 (a).

10.

. Remove the stub axle oscillating shaft bushings using special tool

AC 4, see figure 3.

 Unscrew and remove the steering knuckle arm clamping bolt with

toothed washer. Should the clamping bolt be hard to turn, then
remove the grease nipple from the shaft end, and insert the special
tool AC 22 into the thread grease nipple hole, and fully tighten the
hexagon nut, this will release the pressure from the clamping bolt,

see figure 4 and 5, and enable the bolt to be turned easier.

Attention

Before removing the steering knuckle arm from the splined shaft, it
is most important to check that both the steering knuckle arm and
splined shaft have a marking as shown in figure 6, this is to ensure

a correct position when re-assembling.

Should no marking be found on the earlier models, then mark both

parts before removing.

Remove the steering knuckle arm with distance shims and large plain
washer, and withdraw the stub axle oscillating shaft out of the

oscillating arm.

Check the oscillating arm bushings and stub axle oscillating shaft,
for wear or damage.
5/5
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RENEWING THE OSCILLATING ARM BUSHING AND

STUB AXLE OSCILLATING SHAFT.

1o remove and refit the oscillating arm bushing use the special tool

AC 6 as shown in figure 1.

. After fitting a new bushing, this must be reamed out with the special

reamer AC 19, figure 2, affer which fit the stub axle oscillating
shaft, to make sure the fitting is good.

. After reaming the oscillating arm bushing, thoroughly clean all

metal shavings away, and smear the stub axle oscillating shaft with
oil before inserting it into the bushing, fit plain washer and distance
shim rings. Fit the steering knuckle arm, so that both markings are

matched together, see figure 3a.

Should it be necessary to carry out this work while fitted in the
vehicle use the special tool AC 22 threading the hexagon nut as
tight as possible. This will enable lighter fitting of the clamping
bolt, and also the side play can be checked, figure 3b, with a feeler
gauge between the steering knuckle arm and osciflating arm, the
play must be adjusted by either removing or adding distance shim
rings, so that the clamping bolt can be easily inserted without

damaging the thread.

Note

If no special tool is available, when the unit is removed from the
vehicle, the steering knuckle arm can be pressed under a pressing

machine.

Finally tighten the clamping bolt, fit the grease nipple, and grease

with an hydraulic greasing unit using only Multi-purpose grease,

until it squeezes out around the shaft, forming a cotlar which

prevents water from entering the bushing.

RENEWING THE STUB AXLE OSCILLATING SHAFT BUSHING, AND
STUB AXLE BOLT

. To refit new bushings use the special tool AC 5, see figure 4,

Attention

The bottom bushing (recess end of the stub axle oscillating shaft) ,
must be driven farther into the bore using the special tool AC 4,
figure 5, until the bushing is flush with the bottom of the recess,
this will enable a correct fitting of the thrust bearing holding cap.

. After refitting the bushings, these must be reamed with the special

reamer AC 7, figure 6, before fitting a new stub axle bolt.

 Refit stub axle oscillating shaft into the stub axle with thrust ring,

holding cap and thrust bearing, then fit stub axle bolt slightly
smeared with oil, fit plain washer, and tighten the castellated nut.
Loosen the castellated nut one sixth turn (60 degrees) and lock it

with a split pin.
Attention

To obtain the correct adjustment between stub axle and stub axle
oscillating shaft, thrust bearings are obtainable from our Service
Parts Department in the following sizes:
0,217" (5,5 mm) 0,218" (5,7 mm) 0,219" (5,9 mm)
0,220" (6,1 mm) 0,221" (6,3 mm) and 0,222 (6,5 mm)
5/7
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REMOVING AND RENEWING THE WHEEL HUB TAPER ROLLER
BEARINGS AND OIL SEAL

Dismantling is in the following order.

1. Remove the wheel hub rubber protection cap.

1.

2. Unscrew the brake drum three countersunk fastening screws and
remove the brake drum.

3. Clean grease from the stub axle end, remove split pin and unscrew
the castellated nut, figure 1, remove plain washer.

4. Use the special tool AC 14 to remove the wheel hub as shown in
figure 2, together with the small taper roller bearing.

5. Unserew the brake anchor plate fastening screws with spring washers,
using a 4 mm allen key, figure 3.
Thoroughly clean and check the taper roller bearing and oil seal for
wear or damage, if damaged, remove the taper roller bearing from
the stub axle, figure 4. Remove radial oil seal.
Attention
Should it be necessary to renew the taper roller bearings, then the
bearing outside ring must be removed as shown in figure 5, from the
wheel hub bore.
Taper roller bearing cage and outside ring must always be renewed
as a pair.

ASSEMBLING

Press new taper roller bearings outside ring into the wheel hub,

using AC 9 and AC 30, and smear with grease.

Fit a new radial oil seal into the stub axle with the special tool
AC 2 together with AC 35 as shown in figure 6.

. Fit a new large taper roller bearing cage onto the stub axle by

using the special tool AC 1.

. Refit the brake anchor plate into its correct position and tighten the

fastening screws.

. Fit the wheel hub onto the stub axle, taking care not to damage the

radial oil seal lip while pushing it in. Pack the wheel hub with
Multi-purpose grease, and push the small taper roller bearing cage

onto the stub axle.

Fit the washer and castellated nut, tightening the nut fo
approximately 21,6 ft.lb. torque, and then loosen the nut one sixth
turn (60 degrees) and lock the nut in this position with a split pin.
Recheck to see that the wheel hub turns freely but without play.

Attention

This adjusting operation must be carried out with great care, for the
life time of the taper roller bearings depend upon a correct
adjustment. If adjusted too tight, it could cause overheating and
destroy the bearing seating.

If adjusted with too much play, it will cause excess swaying on the

road and shorten the life of the taper roller bearing.

. Smear the small bearing with grease, before fitting the rubber

protection cap. The rubber cap must fit tight onto the wheel hub,
to prevent water from entering the bearings.

Porous or damaged rubber protection caps must always be replaced.
' 5/9
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ASSEMBLING AND REFITTING THE COMPLETE FRONT AXLE

1.

Fit the rear steering tie rod yoke into the steering knuckle, tighten

the castellated nut and lock with a split pin, figure la.

Note The overhauling, assembling and refitting of the axle housing

with axle is described in the Group 4, Rear Axle, page 4/7.

. After reassembling the complete front axle, it can then be fitted

into the vehicle.

. Check the axle housing gasket, replace if necessary, fit axle

housing and tighten the fastening bolts, figure 1b.

. After inserting the resilient leg fastening bolt, raise the oscillating

arm with a hydraulic jack to enable the silent block to obtain its
normal loaded position. While still raised, tighten the hexagon

bolt, figure ic.

This operation will prevent any unnecessary wear to the silent-block

as the oscillating arm swings.

. Fit the front steering tie rod yoke, tighten the castellated nut and

lock with a split pin. Also refit the track rod yoke, figure 1d, then
fit the front yoke.

6. Remove the plug from the brake hose connection and reconnect the

brake hose, figure le, but making sure that the copper gasket ring

is in good condition.

Attention

After fitting the brake hose it is most important to bleed the brake
system as described in Group 6, Brakes, page 6/15.

Grease all lubricating points of the front axle with Multi-purpose

grease.

Also it is most important after repair work has been carried out on
the front axle, to check the wheel alignment, and readjust if

necessary.

Maintenance

Apart from the specified greasing of the front axle, the wheel hubs
should be washed out and repacked with new Multi-purpose grease

every 12,000 miles.

5/11
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WHEEL ALIGNMENT AND ADJUSTMENT

GENERAL

Safe driving depends upon proper wheel alignment and wheel adjustment,
that is, upon the position of the wheels to each other and their position

to the road,

Incorrect whes! adjustment can result in one-sided tire wear, or incorrect
track holding, which results in o "steering wobble™ being carried over

the steering linkage and being felt at the steering wheel .

The driver is not always aware of the fact, that some times a slight bump
of the wheels into the curb or any other minor accident of a similar kind
may cause an alteration in the track or wheel adjustment, and that

afterwards this may result in excessive fire wear.

To find these faults it is recommended to check with a optical measuring
device, although these checks can be performed with a track camber and

castor tester, of simple design.

The following points must be taken into consideration to obtain a correct

wheel alignment.

1. Tires
A good tire thread with an even wear is necessary. If required new

tires should be fitted for the aligning check.

2. Tire pressures

Correct tire pressures of all four wheels must be maintained.

Front 14 lbs/sq. in.
Rear 30 lbs/sq. in.

3. loading
The alignment test must be carried out with the vehicle empty.

Loading is not necessary.

4, Wheel rims
Damaged or untrue running wheel rims can give rise to erroneous
measuring results. Therefore before measuring the alignment, jack
the vehicle up and turn the wheels to check for true running, if

necessary replace them.

5/13
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5. Spring and Shock absorbers

All springs with shock absorbers must be in perfect order. A defected

resilient leg must be renewed as a pair.

Wheel bearings

If possible the wheel bearings should be without play, should @ great
wear be found for example on the following parts, stub axle bolt,
oscillating shaft, steering knuckle arm or steering tie rod ball joint
yokes, steering arm or the lower control arm, then defected parts

must be renewed before carrying out the alignment fest.

It is recommended after fitting new parts, to make a short trial run,

this will enable the replaced parts to obtain their correct seating.

DEFINITIONS AND ADJUSTMENT

. Toe-in, figure 1.

Toe-in denotes the difference in the distance between the rims of a
pair of wheels when they are out of parallelism. If the distance
between the wheels is smaller ot the front "A™ than at the rear """,
the toe-in is positive, on the contrary it is negative. The toe-in
must be measured at wheel centre height, with the wheels in the
straight-ahead position. The toe-in must be positive 1/32" to 1/8"
(= 10" to 30’ minutes). |

The adjustment of the toe-in must be corrected on the longer track

rod, the basic measurements are as folfows.

Right track rod  29,133"
Left track rod  13,385"

0,394"
0,394"

i+ 1+

These track rod measurements are only after Chassis number 101 501
for green ond red cars, and after Chassis number 100 801 for white

and blue cars.

Each track rod is equipped with a right hand thread at one end and
a left hand thread ot the other end, For adjusting the length open
the locking plates and loosen the outer hexagon nuts, then by
turning the middle piece either clockwise or anti-clockwise the
length can be adjusted, but if possible keeping within the limits of

the basic measurement as stated.,

. Camber, figure 2.

The tilt of the wheel from the vertical erected at right angle to the
road plane is colled camber. If the wheel is tiited outwards, the

camber is positive, and negative if tilted inwards.

The desired camber angle of the Amphicar is | degree, ¥ 45’

minutes positive,

5/15
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The tilt of the stub axle bolt with respect to a vertical erected at

The designed stub axle bolt inclination of the front axle is 4

Caster is the distance between the point where the stub axle bolt
centre line intersects the road plane, and the vertical through the
wheel centre. If the vertical through the wheel centre viewed in
the direction of motion, lies behind the point of intersection of the

stub axle bolt centre line, then the caster is positive, inversely if is

The caster should be 6 degrees, T 307 minutes. The adjustment of the

3. Stub Vaxle bolt inclination, figure 1.
right angle to the road plane is termed inclination.
degrees.
4, Caster, figure 2.
negative.
caster angle is fo be adjusted on the steering tie rods.
5. Toe-out difference angle, figure 3.

When the car is moving straight ahead the front wheels are

travelling parallel or approximately parallel to each other,

Due to the radius during turning the outer wheel follows a curve

much larger than that of the inner wheel.

In order to obtain good steering performance of the vehicle, both
front wheels should be at right angles with respect to the focal point
of the curve, so that both wheels will give an accurate turning

circle around the focal point of the curve.

It results there from, that the wheels when making a turn, are no
longer parallel with each other thanks to the design of the steering

geometry.

The difference in the angles (a - b) between the inner and outer
wheel is termed "toe-out difference angle'. (y) At an angle of
20 degrees the inner wheel Moe-out difference angle' is 3 degrees

+ 30’ minutes.

This nominal value has been found by calculation and checked on
several trial runs, it must therefore be maintained with due regard
to the permissible tolerances, and should, if possible, be the same

particulary with the wheels turned to the right and to the left.

Parallel to "a'

Q
Il

o
i

Position of the outer wheels on turns.

5/17
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