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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,
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GEARBOX = REMOVAL AND REFITTING

1. Remove rear wheel hub cap and slacken off the rear wheel nuts,
before raising the vehicle as described on page 1 -9, group 1,

figure 1 and 2.

9. Unscrew and remove the oscillating arm clamping bolt, and coil
spring bottom fastening bolt with a 22 mm wrench, figure 1 "a"’,
Hb“’

3. Remove the oscillating arm with the special tool AC 16.

4. Draw the drive shaft out of the gearbox splined bore, and carefully
place to one side, making sure that the brake hose and cable are not

strained or damaged.

ATTENTION -

When drawing the drive shaft out, take care to support the shaft as
near as possible at the gearbox end with one hand, to prevent
damaging the rubber bellows, and to avoid the possibility of the
drive shaft from being parted in the middle.

5. Remove the rear seat complete with seat base out of the vehicle.

6. Disconnect the gear shift levers, clutch cable, and speedometer

drive cable, see figure 2''b" and "e'',

7. Disconnect throttle cable and reversing light switch brackets,

figure 2 ''c",

8. Unscrew both hexagon bolts in the gearbox rubber mountings, see

figure 2 "a''.

9. Remove the propeller drive shaft screws as shown in figure 2 "',

10. Unscrew and remove the rubber bellows, figure 2 "'d", fastening
clips, and the four hexagon bolts fastening the gearbox to the

engine flange.

11. Before removing the gearbox, it is important to support the engine

under the clutch housing.

REFITTING THE GEARBOX

The gearbox is installed in the reverse order, for this operation take care

of the following points:

When inserting the splined end of the drive shaft info the gearbox,
make sure the shaft is in the horizontal position, to avoid damaging the

differential radial oil seal.

Fit the rubber bellows with the special tool AC 31. Before installing
these must be carefully inspected, ensuring that they are not porous of
damaged in any way. Should any damage be found, install new rubber

beliows.

ATTENTION

When tightening the rubber bellow clips pay attention to the

following:

o) Take care when tightening the clips that the screwdriver does not

slip and therefore damage the rubbers.

b) Pay attention to the proper location of the clips, to ensure that the

rubbers are watertight. 2/3
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1. When refitting the oscillating arm on the axle use the special tool
AC 15 together with AC 22 as shown in figure 1.

2. After positioning the coil spring bottom fastening bolt, raise the
oscillating arm with a jack, see figure 2, to enable the coil spring
with damper to obtain its normal loaded position. Still raised finally

tighten the hexagon bolt.

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

the oscillating arm swings.

GEARBOX
DESCRIPTION

The gearbox consists of a Synchro-mesh gear shift box, and a forward and

reverse gear shift normal water transmission box.

The engine torque is carried over the clutch to the transmission shaft and
then to main shaft and the differential, from there to the propeller shafts

and rear wheels.

By water driving the engine torque is carried over the clutch to the
transmission shaft and is then conveyed to the water transmission box,

and eventually to the propellers.

All gear wheels are of the helical type and are always in mesh. The
gear wheels of the forward gears on the main shaft are running on needle
bearings and are Synchro-mesh, whereas all gear wheels of the water

transmission box are running on ball and needle bearings.

Changing gear is easy and noiseless without giving intermediate gas or

double movement of the clutch, owing to being a Synchro-mesh box.

But it is most important that the clutch adjustment is correct. Otherwise
an unnecessary wear will occur to the Synchro-mesh and the reverse

gear wheels.

RECOMMENDED MAINTENANCE

1. Check the gearbox for any possible leaks.

2. Check the tightness of all nuts and bolts.

3. Change oil after the first 500 miles and then every 12.000 miles.
Oil capacity 4 speed box 3,520 imp.pints (2 Itr.)

Oil capacity water transmission box

1,760 imp.pints (1 ltr.)

TECHNICAL DATA GEARBOX

Number of gears 4 forwards, 1 reverse (Synchro-mesh) Ratio.

ist Gear 1:4,50
2nd Gear 1:2,91
3rd Gear 1:1,75
4th Gear 1:1,05
Reverse Gear 1:4,13
Differential 7 : 33 = teeth 1:4,72

WATER TRANSMISSION BOX

1 forward, 1 reverse

Number of gears
with sliding gear wheel shift.

Ratio
Forward gear 1:3
Reverse gear 1:3

2/5
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ADJUSTMENT DATA

NUTS AND BOLTS TIGHTENING TORQUES

Range Ib.ft.
Crown wheel bolts 43.4 - 50.6
Main shaft nut (approx.) 86.8
8 bolts in gearbox case, and also 4 inside bolts 18.0 - 21.6

4 SPEED BOX

Measurements from main shaft gear end
to the last buffer disc 7,882" (200,20 mm)
Axial clearance

Tst, 2nd. 3rd. 4th gears

Untrue running from the needle bearing (max.}

0,006" - 0,01 (0,15 - 0,25 mm)
0,001 (0,02 mm)

DIFFERENTIAL
Axial clearance of the pinion gear 0,008" - 0,02" (0,2 -~ 0,5 mm)

Axial adjustment of the main shaft measurement from middle differential

to the end face of housing, including gasket 10,331 (262,4 mm)

Measurement from main shaft middle to the differential bearing seat

2,677 (68,0 mm)

Press fit of ball bearing in the water transmission box
0 to + 0,004" (0,1 mm)

Measurement between the seating face of both ball bearings
5,358" (136,1 mm)
Length of differential case 5,354 (136,0 mm)

Housing cover fit 0,004" (0,1 mm)

Flank clearance between crown wheel and bevel gear
0,006" = 0,01" (0,15 - 0,25 mm)

The water transmission box, both intermediate gear wheels in the axial
direction are 0,024" (0,6 mm) out of parallel with each other, but are
shifted together with the same double selector fork.

DISMANTLING THE GEARBOX

1. After draining the oil from the four speed, and water transmission
box, it is advisable to mount the complete unit on a special stand
so that the clutch flange is pointing downwards, and that the drive

shaft is fully free.

2. Remove the water tfransmission box cover nuts, and unscrew the one
allen screw, then by light crosswise tapping with o plastic or rubber
hammer on the cast on lugs, the cover is easy o remove, see

figure 1.

ATTENTION

Do not use any edged tools to pry the cover off.

After removing the cover it is possible that the grooved ball bearings
6205 stay on the drive shaft stub. If so, use the special tool AC 43 as
shown in figure 2 for removal. Should the grooved ball bearings stay in

the cover and must be removed, then use a normal interior extractor,

3. Unscrew the position plug screw, figure 3, but take care that the
position ball does not fall out. Now the double selector fork
together with both intermediate gear wheels con be removed,

figure 4.

Remove the double driving gear wheel with both needle bearings and

2/7
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10.

. Remove the fop and bottom selector fingers. By removing these the

four speed box will be blocked. Unscrew and remove the driving
shaft nut.

Remove the driving gear wheel with a puller from the driving shaft,

figure 1.

Unscrew and remove the exposed inside bolts together with two

hexagon screws.
The water transmission gear box can now be removed from the four
speed box.

To dismantle the remaining parts of the water transmission box, the

following procedure will be necessary:

. Use a puller AC 43 to remove both pinion wheels from the imput

shafts, figure 2.

Remove both woodruff keys from the imput shafts, and then use o
drift and hammer. Remove both imput shafts from the water

transmission box, figure 3.

_ Remove the ball bearing pressing from the outside to the inside of

the case, and then remove the imput shaft oil seals in the opposite

direction, from inside to the outside.

The large outside water transmission box gear wheels are separately
replaceable, but should new cnes be fitted, it is important that the

minimum tooth play does not exceed 0,005" (C,12 mm).

ATTENTION

When lifting the gearbox, only lift by holding the housing. On no
account should the gearbox be lifted with the free end of the drive
shaft.

To remove the speedometer drive pinion, remove as shown in figure 4,
the one screw, and then use the special tool AC 44 to remove the

bearing bushing.

Reassembling of the water transmission box is in the reverse order,

taking care of the following points:
a) Always renew the radial oil seals and cover gasket.
b) Check all baliraces, renew if necessary.

c) When refitting both intermediate gear wheels attention must be paid
to the correct fitting, the R/H gear wheel has a small shoulder,
whereas the L/H gear wheel is flat, see figure 5.

DISMANTLING THE 4 SPEED BOX

1. The gearbox fourth and reverse gear are still in the blocked position.
Therefore remove the split pin from the hexagon nut, finally unscrew

and remove using a 36 mm wrench.
ATTENTION

The main shaft nut has a left hand thread to slacken off, furn

clockwise.

2. Remove the top position plug from the base plate, but taking care
that the position ball and spring don’t spring out and get lost while

removing.

3. Unscrew and remove the 8 hexagon bolts from the differential cover.

Remove cover.
ATTENTION

While removing cover, avoid using any sharp edged tools to pry

cover off. This would damage the machined faces. 2/9
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4. Turn the differential housing, until the opening is parallel fo the

driving shaft, figure 1, and then through driving the expanding pin
out of the reverse gear selector finger, the reverse gear is no longer
engaged. The unit together with base plate can now be removed from

the gearbox housing.

ATTENTION

To save time and trouble it is advisable to measure and note the

thickness of all gaskets and thrust washers after removal.

REMOVING THE NEEDLE BEARING

5. The needle bearing of the driving shaft is locked with a special key
lock, the ends of which must be bent straight before removing the

needle bearing, see figure 2.

. Drive the needle bearing out with a punch of the correct diameter
with a one sided flat, drive out from the differential side in the

direction of the water transmission box end.

ATTENTION

After each dismantling of the gearbox it is most important fo re-new
all oil seals. Always use the special tools AC 40 and AC 41 for

refitting oil seals.

Removal and refitting the cylindrical roller bearing (outside ring) .
For the removal operation the special tool AC 33 will be needed,

and for assembling special tool AC 34, figure 3 and 4.

REVERSE IDLER GEAR WITH SELECTOR ROD AND FORK

REMOVAL AND ASSEMBLING

1.

Unscrew and remove the grub screw, see figure 5 and 6, and drive

the reverse idler shaft out in the differential direction.

IMPORTANT

Check all removed parts for damages or faults.

Renew any damaged part.

ATTENTION WHEN ASSEMBLING

. Drive the reverse idler shaft just far encugh into the hole, so that the

reverse idler gear and selector fork can be placed into position.
Before finally driving the idler shaft to its correct position, align the

grub screw hole correctly,

CLUTCH RELEASE FORK AND SPRING

REMOVAL AND ASSEMBLY

3. Remove the top and bottom circlips from the shaft. Support the cast

on lugs of the release fever mounting with a hammer or rubber mallet,

and then with a punch and hammer, drive the shaft out.

ATTENTION

Owing fo the bushing being damaged while driving the shaft out,
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OVERHAULING THE 4 SPEED GEARBOX

DISMANTLING

1.

Mount the unit in a vice, using aluminium alloy between the jows

while clamping the base plate.

2. Remove the two expanding pins which secure the selector forks, but
when driving these out, suppori the selector rods with a rubber
mallet, as shown in figure 1.

3. Unscrew ond remove both plug screws, pressure springs, and both
balls with check pins. Now remove the selector rods and selector
forks.

4, Unscrew and remove the drive shaft and main shaft nuts.

5. Place two blocks 8,661 (220 mm) in length under the main shaft
and place both under a press. Slowly press the needle bearing bushing
off,

IMPORTANT
Before removing gear wheels and needie bearings it is most important
to mark each part, to ensure that by reassembling the parts return to
their original position.

6. Press the roller bearing inside bushing off.

. Remove the key from the reverse idle gear wheel position.

. Check all dismantled parts, including the Synchro-mesh for wear or

damage.

After having checked the Synchro-mesh, the holding circlips must

always be renewed when reassembling.

ASSEMBLING

REFITTING THE SYNCHRO~MESH MECHANISM

ATTENTION

The Synchro-mesh mechanism of the lst gear is different from that of
the 2nd, 3rd and 4th gear, take core not to interchange this
mechanism, see figure 2, Ist gear. Figure 3, 2nd, 3rd and 4th.

1. As shown, the outside circlips are fitted together with a sliding
sleeve placed on the gear wheel and with aid of the special tool
AC 39 correctly aligned with the groove in the gear wheel and

pressed into position, see figure 4.

2. After this operation has been carried out, it is most important to

check that the Synchro-mesh ring and segments have free movement.

3. Press the roller bearing inside ring onto the main shaft.

ATTENTION

The roller bearing must not bear on the bevel gear, approx. 0,02"

(0,5 mm) clearance.

4, Refit the key for the reverse gear in the keyway, but allowing
0,394" (10 mm) distance from the bevel gear wheel.

Pluce the reverse gear wheel with the shoulder facing the bevel
gear and correctly aligned to the keyway and press it concise to its

rest position.

2/13
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The following parts can then be fitted in the following order

Figure 1.

1. Main shaft.
Cylindrical roller bearing.
Reverse gear wheel.

Needle bearing.

2.

3.

4,

5. 1st gear wheel.
6. Sliding ring with profile ring.
7. Needle bearing.

8. 2nd gear wheel.

9. Thrust washer.

10. Needle bearing.

11, 3rd gear wheel.

12. Sliding ring with profile ring.
13. Needle bearing.

14, 4th gear wheel.

15, Thrust washer with oil grooves.

After fitting all parts on the main shaft finally press again to make

certain all parts are in their correct position.

ATTENTION

Thrust washers are obtainable in 6 different thicknesses. Therefore the

measurement of 7,882" (200,2 mm) can be obtained.

Finally press the angle ball bearing inside ring onto the main shaft.

Check the axial clearance of the 1st, 2nd, 3rd and 4th gear wheels,
this should be 0,006" - 0,01" (0,15 - 0,25 mm).

ATTENTION

Owing to assembling difficulties, the 3rd and 4th gear wheels of the
drive shaft are not replaceable. Therefore it is only possible to

replace the complete drive shaft.

. Before fitting the drive shaft into the base plate, first press the ball

bearing 6304 C 3 and the angle ball bearing outside ring into the
base plate.

. Press the base plate with ball bearing onto the drive shaft.

3. Fit the main shaft into the base plate with the second ball bearing
inside ring.

4, Screw both nuts onto both shafts, but only hand tight.

5. Place the base plate into a bench vice and tighten between
aluminium alloy jaws.

6. Place the two pressure pins into the base plate.

IMPORTANT
The gear shift fingers of the selector rods for the reverse, 3rd and
4th gears are in appearance nearly the same, but are stamped with
a "0", "I' and ""2", These numbers must face outwards, see figure 2.

7. Position both selector forks with the longer boss side facing the base

plate into the grooves of the sliding rings.

2/15
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8. Push the selector rods for the 3rd and 4th gears into the base plate
until the neutral position. Also the st and 2nd gear selector rods.

9. Insert the expanding pins into the selector forks and selector rods,
but when tapping these into position with @ hammer, support the rods
to avoid bending.

10. Insert both springs and balls of the gear interlock into the base plate,

and finally screw in both plug screws with new gasket washers,

IMPORTANT
If new parts have been used for the gear shift mechanism, such as
Ist and 2nd, 3rd and 4th gear selector forks, selector rods or gear
shift fingers, then the measurement from the gear shift finger to the

base plate, or for instance from the 4th gear selector fork to the base
plate should measure 0,406" (10,3 mm) .

Check that all nuts are tight and locked with new split pins.

DIFFERENTIAL - DISMANTLING AND ASSEMBLING

1. Use a puller to remove both batl bearings 6208 C 3 from both ends
of the differential.

2. Unscrew the 8 hexagon bolts and remove the crown wheel from the
differential case.

3 Remove the 5 mm diameter expanding pin from the differential pinion

shaft and drive shaft out in the direction of the expanding pin hole.

NOTE
The differential pinion shaft is 0,002 (0,05 mm) larger in diameter

at the expanding pin end.
4. Remove pinion gears, side pinions and thrust washers from the case.

ATTENTION
Mark the gears with paint when removing so that when refitting they
will return to their original position.

Check all parts for damage or wear, renew any damaged part.

The assembling is in the reverse order, but the following points must be

considered.

1. The side pinions must have an axial clearance of 0,008" - 0,02"
(0,2 to 0,5 mm) . This clearance can be obtained by fitting different
thickness of thrust washers.

2. The harden faces marked with an "A'" must bear on the side pinion,

3. Fit the side pinions with the steel thrust washers, place the pinion
gears in the case opening, and in this position align the holes of the
pinion gears and turn the pinion 90° and push the bronze thrust
washers under. At the same time raise the top side pinion and insert

the pinion shaft in the case and finally refit the expanding pin.

The ball bearings 6208 must have the fitting mark 3, and it is necessary
to press the bearings onto the differential case before assembling in the

gearbox howusing.

Fit the crown wheel and fit the locking plates, tightening the bolts to
43.4 - 50.5 ft.1b. torque, relock the locking plates.

REFITTING AND ADJUSTING THE DIFFERENTIAL, Figure 1.

Should the main shaft, crown wheel or gearbox casing be renewed, then

the following points must be carried out.

Before fitting the differential the height adjustment of the crown wheel

(tooth clearance) must be checked in the following manner:

Measurement "E'' from the main shaft centre to the ball bearing seating

in the case is obtained as follows:
HAM is the inside diameter of the ball bearing outside ring.

9B is the distance from the roller bearing outside ring to the differential

cover face of case.

"D is the measurement from the ball bearing seating face fo the

differential cover surface.

2/17 -
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EXAMPLE

Mentioned are the measurements:

AN = 2,256 ( 57,3 mm)
g = 1,311 { 33,3 mm)
upt = 5,126" (130,2 mm)

Then determinate measurement '"C'"

S+ B= 2,256" (57,3 mm) 1,371 (33,3 mm) + 2,439 (61,95 mm)

Then is "E" = "D' - “C" also "E'" = 5,126" (130,2 mm) -2,439"
(61,95 mm) = 2,687" (68,25 mm) .

As one can see from these measurements, the distance "E" (from main
shaft centre to ball bearing seating face) should be 2,677 (68,0 mm),
i it should read 2,687 (68,25 mm) then the difference must be
corrected with a shim washer from the thickness of 0,01 (0,25 mm)

being placed under the ball bearing.

Before refitting the differential the measurement "E'' must be checked
between the ball bearing seating face and that of the opposite in the
cover, checked with the shim washer placed in position.

This last measurement is important to obtain the differential clearance,
taking into account the axial clearance of 0,004" (0,10 mm) at the
cover.

Push the plug gauge AC 38 into the ball bearing seating. Then fit the
cover with one gasket and with a control measuring clock measure the
difference by lowering or raising the plug gauge, see figure 1 and 2.
After pressing the ball bearings onto the differential measure the whole
length, figure 3 and 4.

Measurement ""F' minus the length of the differential case must be

0,004" (0,1 mm) .

EXAMPLE

Measurement ''F'" {example) 5,357" (136,05 mm)
Minus the length of differential case 5,345" (135,75 mm)
Remainder clearance 0,012 ( 0,30 mm)

Owing to the clearance being only 0,004 (0,1 mm) it is necessary to
place a packing shim 0,008" (0,20 mm) thick between cover and ball
bearing.

After the height of the crown wheel and also axial clearance of the
differential have been made with the aid of shims, it is still important to
measure the axial clearance of the main shaft.

This adjustment of the main shaft can be made by placing gaskets of
different thicknesses between gearbox and base plate.

The control measurement of 10,331 (262,4 mm) is the measurement from
the middle of the differential to the face of the base plate, including
gaskets.

The measurement of the main shaft is engraved between the thread end of

speedo-drive worm, near the running pair number, figure 5.
Plus mark means a thicker, minus mark means a thinner gasket.

If the measurement is plus, then one must add to the control measurement,

or minus subtract.

EXAMPLE TO MEASURE THE CORRECT GASKET THICKNESS

Measurement G (example) 8,079" (205,2 mm)
Measurement H (example) 6,28 " (159,5 mm)
Measurement of the main shaft + 0,005 (+ 0,12 mm)
76_ _ 8,079 - (205,2 mm) _ 4,04 " (102,6 mm)
+H = 6,28 " (159,5 mm)
S - 10,320 (262,1 mm)
Control measurement 10,331 (262,4 mm)
- .QG_ + H = 10,32 " (262,1 mm)

Gasket thickness = J = 0,011 ( 0,3 mm)

The measurement + 0,005 (0,12 mm) must be taken into account. Then

the final thickness of the gasket would be 0,016'" (0,42 mm) . y
2/19
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The correct fitting is easy to check, when a parallel end gauge is
inserted between the main shaft spur gear and differential case, the
parallel measurement is the correct thickness, when the zero measurement
0,374" (9,5 mm) is engraved on the main shaft in the near of the
speedometer drive worm.

EXAMPLE: + plus or - minus.

After all the correct thickness of gaskets and shims has been made, the
assembling can begin. Fit the differential into the gearbox with the
distance shim placed in position. Use the special tool AC 35 to drive it
info its end position, figure 1.

Place the correct gasket or gaskets, which ever the case may be, between
gearbox face and base plate. Insert the dowel pins into the base plate
and tap into position.

To prevent the drive shaft oil seal from getting damaged, use the special
sleeve AC 29.

IMPORTANT When fitting the base plate with unit to the gearbox, care
must be faken for there are four points that can cause a resistance.
DON'T USE FORCE, but take notice of the following hints.

1. Slightly raise the reverse gear selector rod when inserting it into the
base plate.

2. The remainingselector rods must be inserted info their respective bores
in the gearbox, This is best carried out by ftilting the base plate.

3. When inserting the roller bearing inside ring into its outside ring,
take great care, Otherwise the rollers will tilt,

4. The last cause of resistance could be the meshing of the crown wheel
and main shaft teeth, especially if the footh clearance should be small.

After the base plate with unit have been fitted in the gearbox case,
tighten both the main and transmission shaft castulated nuts with the
reverse and 4th gear in mesh. Should the main shaft have two split pin
holes then tighten nut to 87 ft.lb. torque. Finally insert split pins in
both nuts,

Fit the reverse gear selector finger onto selector rod.

NOTE The stamped "'2!" must face outwards fo the water fransmission box.

Insert the selector rod locating ball and spring and finally screw the plug
screw with gasket ring into position.

Fit the cover freely with gasket, which must be 0,008" (0,20 mm) thick.
To obtain the correct contact reflection of the crown wheel and main
shaft spur gear teeth, smear a thin coat of engineers marking blue onto
the crown wheel teeth. Figure 2a: good. Figure 2b: Fit thinner gasket.
Figure 2c: Fit thicker gasket,

Place the differentiul cover gasket in position smeared with a little
grease to stop them from moving. Then fighten the 8 hexagon bolts to
18.0-21.6 ft.Ibs. torque; the name HERMES must always be at the top.
Before measuring the tooth flank clearance the differential must be
tapped towards the opposite side of the cover.

Now measure the tooth flank clearance with the special tool AC 37, but
while measuring hold the main shaft with a screwdriver to prevent it from
turning.

The tooth flank clearance must be checked at four different positions of the
crown wheel. Allowed untrue running of crown wheel 0,003"" (0,07 mm).
The tooth flank clearance must be 0,006" - 0,01 (0,15 to 0,25 mm).
Should the clearance be other than above, then this can be adjusted by
placing shims of different thickness between differential and gearbox
housing, top and bottom.

To obtain a better picture of the teeth flank, turn the crown wheel
several times in both directions. Unscrew the differential cover bolts and
check the tooth flank picture.

If an alteration is necessary then this can be adjusted by altering the
gasket thickness between the base plate and gearbox housing.

If the tooth flank shows a correct picture, then the differential must be
tapped in the direction of the case, using the special tool AC 35 before
refitting the cover. After fitting and fightening the cover, it is
recommended once again to check the tooth flank picture.

Refit drain plugs.
Refit the clutch release lever and graphite ring.
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