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Amendment Sheet N01 
Steyr Puch 500cc Engine 

1. Servicing 
The section of the workshop manual that relates to the Steyr-Puch 500 cc engine 
contains a number of references and instructions about servicing. Separate 
instructions have already been issued on this subject, together with a comprehensive 
set of servicing schedules (MHS 450A-F). Servicing of the Model 70 three-wheeler 
must be carried out in accordance with these servicing schedules and the 
instructions given in the following parts of the engine section of this manual 
should be disregarded: 

Page 1 0 Section IV 
Section V.A.- Top right of page- first 2 sentences 
ie "change oil ..... 3,000 miles". 

Page 11 Section V.F.- First sentence, ie ''The average ..... 9,000 miles". 
Section V.J.- First sentence, ie "Check dynastarter every 9,000 
miles." 

Page 32 Section 0.3.- First sentence, ie "Check carbon brushes .. . .. 
1 0,000 miles". 
Section 0.5.- First sentence, ie "The dynamo is fitted ..... 
15,000 miles". 

2. Other Amendments 
Page 11 Section V.H.- Second paragraph, line 4. After "0.4 mm" 

AM EN 0 to read "by using a screwdriver to move the contact breaker 
fixed arm relative to the baseplate". 

Page 11 Section V.I. - Lines 9 and 1 0 AM END "increases" to read 
"advances" and "decreases" to read "retards". 

Page 13 Section I. - Removal and replacement of the engine of 
a Model 70 three-wheeler is described in more detail in 
Section ..... of the Workshop Manual and it is 
the instructions in that Section that should be followed. 

... , 
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General Description 

The Department of Health and Social Security 
Model 70 Three Wheeler is powered by a two 
cylinder horizontally opposed Steyr-Puch engine. It is 
of overhead valve type, air-cooled and has a capacity 
of 493ccs. It is mounted at the rear of the vehicle. 

Fuel is fed by a mechanical pump from the fuel 
tank located in the front compartment of the vehicle 
to a Weber 321 CS or a So lex 40PI D downdraught 
carburettor. The carburettor is fitted with a dry air 
filter and a manual choke. 

Starting is by a Bosch voltage regulated 
dynastarter which also acts as a generator during 
normal running . The ignition system incorporates a 
Bosch distributor with flywheel advance/ retard. 

Power is transmitted from the engine to the rear 
road wheels via an A.C. Automatic Transmission. 
This incorporates a centrifugal clutch which is 
connected to a gearbox having three gear positions -
forward, neutral and reverse. A Salsbury Model 795' 
Variable 'V' Pulley Drive transmits the drive from the 
gearbox to the drive shafts via spiral bevel crown and 
pinion gear with a differential unit with built-in 'pot' 
type universal joints. Rubber shock drive units take 
the drive from the drive shafts to the hubs. 

The separate chassis is of welded construction 
using steel sections and plate. 

The front suspension to the single front wheel is 
of leading arm parallelogram type incorporating a 
coil spring and telescopic damper. The rear suspension 
is of semi-trailing arm type, also fitted with coil 
springs and telescopic damper units. 

Steering ;mploys either a direct linkage or the 
worm and se{fment principle according to the control 
system used in a particular vehicle. There are a 
number of alternative control systems available to 
suit drivers' individual needs. The standard system 
with bicycle type handlebars (and also the system 
using a tiller) uses a direct linkage between the 
handlebar (or tiller) and the front wheel via ball­
jointed links and an idler shaft. 

The alternative system uses a steering wheel 
splined to a universally-jointed shaft which is 
coupled to the idler shaft via a worm and segment 
steering box. 

All three road wheels are fitted with 7 inch 
diameter Girling hydraulic drum brakes and an 
independent parking brake is provided to the two 
rear wheels. 

The body is of moulded glass reinforced plastic 
and may accommodate both the driver and a folding 
wheel chair. Lockable sliding doors are fitted to both 
sides of the body and each door has a lockable 

sliding window of toughened safety glass. 

The seat is capable of sliding from the central 
driving position to either side of the vehicle to 
facilitate entry and exit. 

An approved seat belt and anchorage points to 
BS AU48, 1965, are fitted. This is the standard to 
which all seat belts must conform. Each vehicle also 
carries a fire extinguisher of the aerosol type filled 
with B.C.F. 

A saloon heating and windscreen demisting 1 
defrosting system is installed. This employs a 
non-mixing heat exchanger in the exhaust system. 
The heated fresh air is directed to an outlet under the 
seat and/ or to the windscreen. The control unit 
allows variation of air temperature and distribution to 
either or both outtets. 

Both the front and rear compartments of the 
vehicle have lockable access panels. 

The hinged panel of the front compartment 
allows access to the petrol tank and filler cap, the 
hydraulic fluid master cylinder and reservoir and the 
front suspension. 

The hinged panel to the rear compartment 
permits access to the engine and its ancillary 
equipment. 

A large panel behind the driver's seat forms a 
shelf for personal impedimenta. Removal of this panel 
allows access to the transmission. 

v 
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General Specification 

Dimensions 

Length overall 

Width overall 

Unladen height overall 

Unladen ground clearance 

Wheelbase 

Track 

Turning circle 

Weights 

Maximum kerb weight (without Wheelchair) 

Maximum load 

Capacities 

Fuel tank 

Engine crankcase 

Differential 

Gearbox 

Hydraulic brake system 

Windscreen washer reservoir 

Tyre Pressures 

Front 

Rear 

117 in. 

54 in. 

56 in. 

8 in. 

76.75 in. 

45.69 in. 

23ft. 

8961b. 

420 lb. 

4.5 gals. 

3.5 pts. ,2 ~IT("'~ 

2.5 pts. 

0.875 pt. lt.tr~ 

0.4 pt. 

1.0 pt. 

17 psi 

22 psi 

\. 
\ 
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Lubrication Chart 

GREASE 

OIL 

OIL -.. 

OIL 

GREASE 

GREASE 

0 Recommended 
jacking points 

viii 

OIL SWIVEL PIN 

GREASE 

OIL TOP AND BOTTOM '-.....,/ 

GREASE 

GREASE GEAR 
SELECTOR CABLE 

GREASE 

OIL 



Recommended Lubricants 

BP ESSO SHEll CASTROL MO Bll 

ESSO UNIFLO 

B P SUPER 
or 

SHEll SUPER MOBILOIL ESSO EXTRA 
ENGINE VISCO- STATIC MOTOR OIL MOTOR OIL CASTROL GTX SUPER or 

SAE 30 
20W - 50 or 10W/ 30 or or MOBILOIL 

B P MOTOR OIL or SHEll X-100 CASTROL CRI 30 SPECIAL 20W/50 
20W- 30 ESSO MOTOR 30 or MOBILOIL A 

Oll30 

GEARBOX AND ESSO GEAR OIL 

DIFFERENTIAL B P GEAR OIL G X 90/140 or SHEll CASTROL MOBILUBE 
SAE 90 E P ESSO GEAR OIL SPIRAX 90 E P HYPOY GX 90 

SAE 90 GX 90 

GREASE ESSO 
SHEll CASTROL 

MOBILGREASEMP 
B P ENERGREASE MULTIPURPOSE MOBILGREASE 

POINTS l2 GREASE H RETINAX A LM GREASE SUPER 

I 

L) 
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Introduction 

This manual is a guide for correct servicing procedures. Please take the time to read 
the manual and ensure all your workshop mechanics have access to it. 

In addition to describing the required maintenance and repair jobs, all technical 
data, clearances and permissible wear limits are listed. A further chapter lists and 
describes all special tools required. 

The Steyr-Puch engine is an Austrian quality product. No doubt you are awart 
that Austria uses the metric system and all data and dimensions quoted in thiS'~ 
manual are metric units. To assist you we have translated torque values, limits and 
wear limits on Page 43 to British units. 

We hope the manual will be an aid for your workshop and your customers. 

STEYR-DAIMLER..PUCH 

GRAZW.WORKS ,, 
SERVICE DEPARTMENT 
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Section · Technical data 

Type 

Capacity 

Stroke 

Bore 

Compression ratio 

Valves 

Valve clearance 

Maximum continuous output 

Maximum torque 

Lubrication 

Oil capacity 

Fuel feed 

Carburettor 

Venturi 

Main jet 

Correction jet 

Mixing tube 

Idling jet 

Idling air jet 

Accelerator jet 

Return jet 

Air filter 

Cooling 

Dynastarter 

Distributor 

Timing 

Contact gap 

Sparking plugs 

Plug gap 

2-cylinder, 4-stroke flat-twin engine, aircooled 

493 cc 

64mm 

70 mm diameter 

6.7:1 

Overhead type 

inlet 0.15 mm adjust on 
outlet 0.15 mm cold engine 

19.3 h.p. at 5,000 r.p.m. (DIN) 

3.1 mkg at 3,500 r.p.m. 

Forced feed (gear pump) with oil cooler and oil filter 

1.751itres 

Mechanical fuel pump 

Downdraught type with accelerator pump 
Type: Weber 321CS or Solex 40PI D 

25 25 

135 112.5 

230 100 

F17 K18296 

55 55 

1.75 1.6 

50 

90 

Dry filter with Micronic insert 

Air cooling fan 

Voltage regulated, 240 W, Bosch type LA/ EJ 160/ 12/3000 
+1, OR 1 

Bosch, with flyweight advancer 

4° 30' before t .d.c. = 6- 10 mm before t.d.c. measured on 
twin pulley 

0.4mm 

Bosch W225 T1 or equivalent 

0.6 to 0.7 mm 

.. 

- 7 -
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Section · Maintenance 

I. Before operating 

Engine oil level 

The dip stick is positioned to the rear of the right-hand 
side of the engine. The engine must be switched oH and 
standing horizontally to check oil level. Unscrew dip stick, 
pull out and wipe clean. Push back without screwing-in. 
Remove again and check oil deposit on dip stick. Oil must 
cover a zone between minimum and maximum mark. Oil 
level must not be below the minimum mark nor above the 
maximum. For topping up always use the same brand and 
type of oil. 

Tensioning the fan belts 

The fan belts transmit the starter forces (Oynastaner) to 
the crankshaft and eventually drive the dynamo and the 
fan. Correct belt tension must be ensured. Light thumb 
pressure must depress the belts no further than 10 to 20 
mm. 

II. Operating 

Sterting the engine 

Close ignition circuit with ignition key or ignition switch. 
The charging and oil pressure light will light up. Pull choke, 
do not depress accelerator. Start engine by turning key or 
pressing starting switch as the case may be. Reduce choke 
subsequentlywhen engine warms up, When engine is warm 
and runs properly, acceleration is permitted and the engine 
can be loaded. 

-9-

Switching oH the engme 

Remove ignition key. Do not eave 1gnltion on if engine is 
not running. Apart from the current consumption the 
ignition coil can burn out. 



Maintenance 

Ill. Running-in procedure 

The life of your vehicle depends on how you drive the 
first 1,500 miles. We recommend not using full throttle or 
top speed during this period. The speed can be slowly 
increased from 1000 to 1500 miles up to the top limit. 
Note in particular the following points during running in: -

Let the engine warm up slowly after starting 

Do not drive at the specified speed for long periods. 

IV. Lubrication and maintenance chart 

For description of the various work see paragraph V. 
maintenance JObs. 

Every 300 miles 

Check engine oi I le~~el , 

Change oil of new engine at 300 miles 
Change oil filter. 

Every 1,500 miles 

Check acid level of battery. 
Change engine 011. 
Clean a1r filter msert. 

Every 3,000 miles 

Check acid level of battery. 
Change engine oil. 
Clean air filter insert. 
Check valve clearances. 
Check fan belt tension. 
Check sparking plugs. 
Change oi l fi lter 

Every 6,000 miles 

Check acid level of battery. 
Change engine oil. 
Check valve clearances. 
Check fan belt tension. 
Check sparking plugs. 
Change oil filter. 
Adjust contact breaker gap. 
Adjust timing. 
Check dynastarter. 
Change air filter insert. 
Clean carburettor. !".:. 
Clean oil sieve (after 210.000 mites) 

V. Maintenance jobs 

A. Lubrication 

Check oil level with dip stick every 300 miles. If level is 
down to minimum marking, top up but not above maxi· 
mum mark ing. Use only brand lubricants of the following 
grading: 

SAE 30 in summer 
SAE 20 in winter 
SAE 10 for easier starting at low temperatures (used in the 
open) 
And Multigrade 01 L 

- 10 -

Change oil of new engine first after 300 miles. Further oil 
changes every 1.500 miles. Replace oil filter insert every 
3,000 miles. Cleaning and re-use of oil filter insert is not 
possible. If used for short periods only, particularly in 
winter, change oil earlier. Various brand lubricants should 
not be mixed. 

The total oil capacitY is 2 litres; when draining 0.25 litres 
remam in the system. 

To change oil, first warm upengineand switch off. Remove 
drain plug on finned crank housing and magnet screw on 
oil filter. Drain oil completely. Clean magnet screw. Lift 
off filter body after removal of domed nut. Remove and 
replace filter cartridge. Remove oil deposits from filter 
body. Replace filter body and drain screw. Fill with 1~ 
litre motor oil through oil fil ler pipe. The oil filler pipe 
cover can be opened after pushing away the holding spring. 
Run the engine briefly and switch off. Check oi l level 
with dip stick and tOP up to fu ll mark. 

B. Cleaning the air filter 

Blow out every 1,500 miles. 
Replace every 6.000 miles. 
The filter insert is of the dry type and must not be oiled. 

c. Tensioning fan belts 

Too much or too little tension can cause damage. To adjust, 
first remove the nut. Insert a rod into fan hole to remove 
or tighten nut. The belt tension is adjusted by altering the 
number of shim washers between the pulley halves. 

, 

These shim washers are placed between rear pulley half 
(fan) and centre piece and between centre piece and front 
pul ley half. The belt tension is increased bY taking away 
shims and increased by adding. Any removed shims are 
fitted below the nut to keep the d istance, 

Always replace and adjust both belts together. 

c 

c 
l.l 



Maintenance 

D. Cleaning the carburettor 

Use compressed air only to clean fuel sieve and jets. Wires 
or needle would damage the accurate bores. 

E. Cleaning fuel pump sieve 

The f uel pump sieve is fitted below the round cover on the 
pump face. Ensure proper sealing of gasket when f itting 
cover. 

F. Checking sparking plugs 

The average li fe of a sparking plug is approximately 9,000 
miles. T he plug gap should be checked at regu lar intervals. 
Unscrew sparking plug and adjust gap by bending the earth 
electrode to 0.6-0.7 mm. The plug insulator of properly 
operating P.ngine should be dark grey to brown coloured. 

Insulator colour of light grey to white indicates m ixture 
too weak and black or wet mdicates mixture too rich or 
plug misfiring. Clean plug with wire brush and a piece of 
wood. Blow out before ref itting. 

G. Adjusting the valve clearance 

Use a cranked ring spanner to remove domed nut from 
cylinder cover. Take off cover. A tight cover is removed 
by holding a wooden rod to the lift-up tags and a hammer­
ing with a mallet. Adjust valve clearance on cold engine to 
0.15 mm on al l valves. 

Note position of cylinder for adjusting the va lve clearance. 
Use the crank to turn crankshaft clockwise until both 
valves of one cylinder are closed and the markmgs on 
pulleys and fan are matching. 

Use ring spanner to loosen coun ternuts on rocker arm 
adjusting screws and adjust clearance with feeler gauge. 
Finally tighten counternuts and check clearance again. 

- 11 ..... 
li 

H. Adjusting of contact breaker gap 

Check contact breaker gap and condition of points before 
checking the timing. 

Push back holding spring, take off distributor cap and 
remove rotor. Turn crankshaft until d istributor cam opens 
points completely. Loosen fixing screw on fixed contact 
and adjust gap to 0.4 mm, bY turning the excentric screws. 
Tighten fix ing screws. 

I. Timing 

Fit rotor and unscrew left sparking plug. Leave connected 
sparking plug on crank cable to earth. Switch on ignition. 
Use crank to turn crankshaft slowly clockwise until a spark 
jumps on sparking plug. This is the moment of contact 
opening. Providing the contact gap is correct, the rotOr 
and distributor housing mark ing must match and pulley 
mark must be 6 to 10 mm before the fan mark. I f not, 
loosen distributor clamp and turn distributor. Turning 
against operating direction increases and turning in oper· 
ating direction decreases the ignit ion t iming. Tighten 
distributor clamp, switch off ignition and replace distrib· 
utor cap. The contact opening can be ascertained best with 
a test ldmp. Connect lamp between terminal 1 (capacitor 
connection) and earth. If ignition is switched on. the lamp 
willlrght up on opening of contacts. 

J. Checking 

Check dynastarrer every 9,000 miles. Lift up fan hood 
after opening the two spring locks. Remove brush cover 
from dynastarter and clean commutator with clean rag. 
Check carbon brushes for wear and replace it necessary. 
The dynastarter must be removed to replace brushes. Take 
q,ff belts and open clamping band of fan. Regrease ball 
bearings if necessary. 
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Section · Engine 

USE OF THE OUOTEDSPECIAL TOOLS IS DESCRIBED 
IN SECTION SPECIAL TOOLS 

I. Removing and refitting of engine 

A) Removing of engint • 

1) Prop up car on two stands 

2) Open engine bonnet and disconnect battery 

3) Remove fan hood and air filter 

4) Disconnect accelerator and choke Bowden cables from 
carburettor 

5) Remove fuel pipe from fuel pump 

6) Unscrew earth lead from dynamo 
Disconnect leads from dynamo terminals 30, D+ and 
OF; 
disconnect oil pressure switch lead from connector 
and push leads through rear a~r deflector. 

-13-

7) Disconnect H.T. and C/8 leads from distributor 

81 Push right heating hose off the exhaust 

9) Disconnect and take out rear heating hose 

10) Remove carburettor 

11) Remove engine bracket with rubber mounting 
a) Remove M12 screw from rubber mounting 
b) Lift up engine sltghtly with jack 
c) Remove the two MS screws from engine bracket, 

press bracket with rubber mounting fOf"ward and 
take out downwards 

12) Unscrew the 4 nuts from the engine-gearbox connec­
ting screws and release jack to lower engine for 
removal. 

B) Refitting engine 

Place engine on jack and lift into car. Tighten nuts on 
engine-gearbox connecting screws. 

Proceed in reverse order to removing (see removing of 
engine). 



Engine 

II. Dismantling and assembling engine 

A ) We recommend the following procedure to 
dismantle the engine 

1 ) Remove the hood 

21 Drain engine and filter oil 

3) Remove exhaust system and inlet manifold 

4) Remove dynamo with fan and twin pulley (Pul ley 
is tightened to _14 mkg) 

5) Lift off cylinder head cover with oil return tube 
and rubber ring 

6) Remove distributor 

7) Take off air cooling cowltng, 
Remove both upper side panels 
Remove the four air deflectors 
Remove the two lower cover panels and engine 
bracket 

81 Remove cylinder head steel nuts, loosen cyl inder 
heads. push over rocker arms to remove push rods 
and take off cylinder head 

9) Mark matching cylinder and piston (left cyhnc1er 
No.1) and remove cylinder 

10) Remove pistons from con rods 

11) Remove centrifugal clutch 

12) Remove twin pulley from crankshaft (fixing screw 
is tightened to 14 mkp; lock with bracket par1 
number 905.5.36.1 01.0) 

13) Unscrew fixing nut and use extractor 905.5.34.101.0 
to remove flywheel with copper seal and spring 
washer. The fixing nut is tightened to 34 mkg. (lock 
with bracket 905.3.36.101.0) 

14) Take off oil filter 

15) Disconnect fuel pipe from fuel pump. Remove 
pump from engine 

16) Remove oil filter with casing 

17) Remove oil cooler. usc new rubber rings for assem­
bling 

18) Loosen flange of front cam shaft bearing (flywheel 
end) 

191 Dismantle oil pump cover and take out both oil 
pump gears 

20) Loosen fixing screws and take out oil pump housing 

21) Remove suction strainer after loosening the fixing 
screws and take off suction tube 

221 Remove locating screws from engine housing, un­
screw connections and part the housing 

- 14 -

I 

23) Remove camshaft 

24) Remove crankshaft 

25) Take axles with cam followers and fuel pump drive 
out of both housing halves 

B) Special notes 

1) Assemble the engine in reverse procedure noting the 
following sections Ill to XI II 

2) Use set of gaskets 501.2.01.084.0 f or assembly 

3) Note the 5 different kinds of MS nuts used 
M8x 1 part number 900.2021 for carburettor fixing 
MS part number 700.1.08.035.1 

for suction pipe fixing 
M8 part number 900.2008 (brass) 

for exhaust flange fixing 
MS part number 900.2009 (hardened) 

for cylinder head fixing 
M8 part number 24774 (standard 5S) 

for all other fixings 

Ill. Cylinder head and valve mechanism 

A) Removing and dismantling 

1) Dismantle engine up to paragr11ph 11/8 

2) Clamp cylinder head in device pan number 
905.5.31.1 01.2 
(see illustration in section special tools) 

Fig. 2 

Intake v a lve 

Exhaust val lle 

c 

A •34,85- 35, 1 c • 7 , 96-7, 97 
8•85,2 - 85, 6b•1,3S-t,65 

A• 31, 8S-32, I c • 9, 36-9, 37 
B •83 , 5 - 84, 1 b• 1, 3S-1,65 

c 



Engine 

3) Press out rocker arm shafts, remove rocker arms, 
washers and springs 

4) Compress valve springs with lever and remove keys 

5) Take va lves out of guides. Fi le careful ly any worn 
valve key seatings to prevent damage to guides 

B) Checking 

1) Check valve guides. Clearance of new valves and 
guides is 
in let va lve 0.035 to 0.056 mm 
exhaust valve 0.035 to 0.056 mm 
Permissible wear is 0.1 mm 

2) Checking the valves 

Check valve faces, if necessary regrind according to fig.2. 
Check for worn chromium plating. Replace valves if platmg 
is worn off. 
Check for bent valve stem. Permissible clearance. stem max 
run out seating, is 0.02 mm; see fig.3. 

3) Check va lve seating for wear or burns. Note the 
following for refacing: 

45degree angle surface. Ensure concentr~c seating without 
chatter marks; 
Keep stock remova l to minimum to allow future refacing. 
Afterwards, reduce the seating surface with 2 different 
milling cutters ( 15 degrees and 75 degrees) to the specified 
dimensions (fig.4). The seating on the valve head must not 
be smaller than the mean diameter of the 45 degree surface. 
(Valve cutter set use part number 905.5.90. 1 01 .5) 

Valve seating surface !A) inlet va lve 0.8 to 1 mm 
exhaust valve 1 to 1.2 mm 

R!;!ctify smal l leaks between cylinder head and cy linder 
seal ing surfaces using fine emery paste and I ight pressure. 
A used cylinder having the cool ing f ins removed is most 
suitable for this job. 

4) Checking the valve spring 

Relaxed length= 40mm, when fitted: 32 mm (compression 
8 mm, equals 23 kg) 
Length when loaded with 47 kg ± 5%: 25 mm ~ 

-15-

Fig. 3 

Fig. 4 
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Engine 

C) Assembling 

Assemble in reverse procedure but note the following 
points. Use assembling device 905.5.31. 101.1.2 

1 l Prior to assembly, remove all traces of emery paste 
from valve guides 

2) The valve springs are progressively wound. The 
narrower turns point to the cylinder head. Ensure 
the washers are fitted before adding the spring 
(fig.S) 

3) Oil the valve stems 

4) Worn rocker shafts can be reversed so the spring 
faces the worn side. Washers are only fitted to the 
spring end 

5) The cylinder heads are fitted to the cylinders with­
out gaskets 

6) Rubber rings for cam follower tubes and for oil 
return tubes (latter fitted to cylinder head cover) 
must always be replaced 

IV. Removing and fitting cam followers 

A) Removing 

1) Remove cam follower only if damaged 

2) Remove the complete cam follower out of housing 
after loosening the self-locking nut 

3) The right hand cam follower axle also carries the 
fule pump drive lever secured by a circlip 

B) Fitting 

1) Right housing half: F1t all components from the 
rear (cam shaft gear side) in the following sequence. 
Circlip, washer, fuel pump lever, bearing boss, 
distance ring, angle lever, washer, short spring 
(25 mm) washer, beanng bOss, cam follower, washer 
and circlip to the cam follower shaft and fit com­
plete assembly to housing 

2) Left housing half: Fit components from the rear in 
the following sequence: bearing boss, cam follower, 
washer, distance spring, washer, cam follower, 
spacer, bearing boss and fit assembly to housing 

3) Secure both axles w1th new self·lockbg nuts 

4) The cam followers must sit flat on the cams. To 
check, fit camshaft with bearings to each housing 
half and check that the arms are parallel with the 
cams. Adjust with fork 501.1.55.038.1 (see illustra­
tion in section "special tools") 
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Fig. 5 

v. 

A) 

1) 

2) 

3) 

Fig. 6 

Removing and fitting of cylinder 

Removing 

01smantle engme up to paragraph 11 / 19 

Turn crankshaft to tdc and extract cylinder 

Mark cylinder to prevent interchange (left cylinder 
No.1) v 

c 

c 
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B) Checking 

1) Check. cylinder for fractures and running marks 

2) Measure cy linder 

Clearance between new cy linder and piston end 
bore 70 mm is 0.039- 0.055 mm, wear limi t 0.15 
mm. New permissible out-of-round is 0.015 mm. 
wear limit 0. 15. Check clearance by measuring 
cy l inder and piston (see f igures 6 and 7) 

C) Checking wear 

1 ) Cylinder wear (check by measuring ) 

2) 

Data line Parallel to 
gudgeon pin 

Approx. 12 mm 
below top edge 

Centre 
70.020 
70.010 

70.045 (max.) 
70.025 

Approx. 5-10 
mm above 
bottom edge 

Maximum cylinder bore 
Standard cylinder bore 
<;yl inder wear 

Piston wear 

70.005 (min.) 70.010 

70.045 
70.005 

= 00.040 

Figure marked on piston head 
Measurement according to section "Piston" 

Piston wear 

69.96 
69.90 

0.06 

3) Total wear 

Cylinder wear 
Piston wear 
Total wear 

0.040 
0.060 
0.100 

No repairs are necessary i f total wear is below 
0.15 mm and if oi l consumption is low. 

4) Check length of cy linder. At the compression ratio 
of 1: 6.7 the overall cylinder length is 1 00:!:0.1 mm. 

D) Fitting 

Commence fitting in reverse procedure to removing 

1) Fitting limits 

Cylinder and piston assemblies 

Unit group <;ylioder piston clearance 

I from 70.005 69.955 0.040 
to 70.014 69.965 0.059 

II from 70.014 69.965 0.039 
to 70.024 69.975 0.059 

' 
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Fig. 7 

2) Oil cy l inder and piston bore well 

3) Piston rings are easily insert ed in to bore because of 
the bore chamf er 

4) 

5 ) 

Gaps of p iston r ings are assembled 120 degrees 
apart 

Seating surfaces of cy linder and housing must be 
clean. Foreign particles cause leaks and damage 
cylinder and housing. Cy linder and heads are fi tted 
without gasket. Ensure correct clearance when 
fitting new cylinder and pistons. Too much clearance 
causes piston slap. 

6) Clean upper inner edge of cy linder w it h scraper 
(see fig.8) 

Fig. 8 
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VI. Piston 

A) Removing and dismantl ing 

1 l Dismantle engine up to paragraph 11/10 

2) Remove gudgeon pin circlip with suitable pliers 

3) Remove gudgeon pin carefully without using force 
to prevent bending of con rod. Push sticking gudgeon 
pins back and clean circlip groove or pin bore. Do 
not interchange gudgeon pins. Push back into piston 
as soon as dismantled 

4) Do not interchange pistons or piston rings. Each 
piston ring must be fitted to the same groove in the 
same direction (rings are marked "Top") 

5) Use piston ring pliers to remove ring~ if necessary 
because of wear or coking. The piston rings are 
fitted in the following sequence: two compression 
rings, one scraper ring 

6) Remove carbon deposits from piston head and 
piston ring grooves. Never use emery cloth 

B) Checking 

1 l Measuring the piston 

Measure diameter at right angle to gudgeon p m 
approximately 12 mm below upper edge (for d im­
ensions and limits see "cylinder") 

2) Check piston ring clearance 

Clearance for new rings 
I. ring 0.045-0.077 
II. r ing 0.035-0.062 
Oil control ring 0.025-0.052 

wear limi t 
0.15 
0.15 
0.10 

3) Check piston ring gap. Insert ring 4-5 mm into 
lower end of cylinder bore at a right angle. New 
clearance 0.30-0.45 mm, wear limit 1.0 mm 

4) Radial clearance: the outer surface of the com­
pressed rings must be 0.3 mm below the piston 

5) Check gudgeon pin clearance. The pin has a sliding 
fit and can be pushed home by hand. clearance new 
0.001-0.007 mm. Pistons and gudgeon pins are 
marked with white or black paint 

C) 

White • gudgeon pin bore 
pon diameter 

Black • gudgeon pin bore 
pin diameter 

Assembling 

20.001 - 20.000 
19.997 - 20.000 
19.998- 20.000 
19.994 - 19.996 

Assemble in reverse procedure noting the following points. 

Note 
The gudgeon pin boss is offset. Therefore, when 
fitting the piston make sure this mark V\r on the 
piston crown shows to the flywheel. 

1 l When fitting piston rings ensure the "Top" marking 
points to the piston head 
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2) The rings must move easily in the grooves 

3) The securing rongs must lock in the grooves and 
must be pre tensioned 

VII . Distributor 

A) Removing 

1) Remove distribu tor cap and turn engine until mark­
ings on rotor and housing and on fan and twin 
pulley are matching (first cyl inder firing) 

2 ) Loosen clamping plat e and remove distributor 

B) Checking 

1) Check cen!rifugal weights and springs for wear and 
oil lightly 

2) Check Contact breaker gap and contacts. Use con­
tact I ole to clean ooled or burnt contacts. replace if 
necessary. The dwell angle is 57-630 bearing equiv­
alent to a gap of approximately 0 .4 mm 

31 If di~tributorgear must be removed. replace also the 
drove worm gear fitted to the crankshaft. Always 
usP- a new pin to locate d istributor gear and f i t new 
Bosch fobre washer and shims as requ ired 

Fig. 9 

C) Fitting 

To fit distributor. turn crankshaft clockwise until the valves 
of the right cylinder (No.2) are rocking. At the same time 
the ·roc· mark on the twin pulley (see fig.9/21 must be at 
tdc. Match rotor mark with distributor housing mark (see 
f ig.9/1) and fi t distributor with gear fitted into engine. 
Ensure that the engaging gears do not move the rotor. 
To premi t tom ong and lubrication fit the distributor lubri­
cation opening away from the operating direction. 
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D) Timing 

Remove spark plug of left cylinder and lay connected p lug 
to earth. Switch on ignition. Turn crankshaft clockwise 
until the plug sparks (contacts just opening). In this position 
the rotor mark and the housing mark must match and the 
pul ley mark must be 6 to 10 mm before the fan mark. The 
timing can also be adjusted with a test lamp connected 
between terminals of d istributor (capacitor connection) 
and earth. The lamp wi ll light up if the contacts open 
(ignition must be switched on). 

VIII. Camshaft 

A) Removing 

1) Dismantle engine up to paragraph 11/23 

2) Remove camshaft from r ight housing half 

B) Checking 

1) Check rivetting of camshaft gearwheel (do not 
attempt rivetting) 

2) Check gearwheel for wear. If worn. replace com­
plete with matching gear on crankshaft. Gear play 
(0.01-0.03 mm). Gears are f inished after rivetting 
and any camshaft and gears must be returned to 
the manufacturing plant for repair 

Fig. 10 
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3) Check camshaft wear: 

check lifting face for wear 
check cam surfaces 
check heights of cams 
Camshaft part number 506.1.05.004.2 
Camheights 6.5 tnm, wear limit-0.12 mm 

The camshaft is measured on 2 V·blocs with a dial 
gauge, see f ig. 1 o· 

C) Fitting 

1) Note correct valve control action when fitting the 
camshaft. The mark on the camshaft gearwheel 
must match the mark on the crankshaft gearwheel; 
The valve timing can be checked at 1 mm valve 
clearance. 

The valve timing must be as follows: 

Inlet open 3 degrees before tdc. Exhaust open 41 
degrees before bdc 
Inlet closed 41 degrees after bdc. Exhaust closed 
3 degrees after tdc 

2) The camshaft end float must be 0.2 tnm and is 
adjusted by shims added to the camshaft bearing. 
To check, fit both camshaft bearings including paper 
gaskets to camshaft (on one end the oil pump hous­
ing is also the bearing). Furthermore, one shim 
must be added to the camshaft bearing to act as 
thrust wesher. Insert camshaft into housing ha1f, 
press both bearings to the housing and check f loat. 
To increase f loat, fit a further paper gasket and 
shim as necessary. ~ 

I X. Crankshaft 

A) Removing and dismantling 

1) Dismantle engine up to paragraph I 1/24 

2) Remove bearing and clamp crankshaft in vice using 
aluminium or wood jaws 

3) Remove pulley key 

4) Remove from crankshaft first third bearing bush, 
then distributor drive, spacer, camshaftgear with 
extractor part number 501.1.5520.2 

5) Extract main bearing r ing (ternary alloy) from crank­
shaft and remove keys 

6) Remove conrods vyith bearing shells (section 
"con rod") 

7) Remove crankshaft plugs and clean oi I bores (always 
use new pi ugs and fit well) 
Oi l bores must not be cleaned without removing 
the plugs 
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B) Checking 

1) Crankshaft check bearing points for balance (see 
fig.11) 

Main bearings Big end bearing auxiliary bearing 
nominal size 
48.92-48.93 44.95-44.96 39.92-39.94 
wear limit 

48.89 44.92 38.89 
Out-of-round 

0.015 0.015 
wear limit 0.03 0.03 
Maximum side-play of shaft and gudgeons 0.03 mm. 

2) Checking the bearing se!lting 

To measure, f i t main and auxiliary bearings 10 
engine housing and at the four main screws (4 mkg) 
and the locating screws 

Float Wear limit 

Main bearings 0.076 to 0.102 0.1 8 

Auxiliary bearings 0.060 to 0.092 0.2 

Big end bearing, 
radial 0.040 to 0.060 0.14 

Big end bearing, 
Auxiliary 0.12 to 0.26 0.60 

Crankshaft end float 
float 0.10 to 0.19 0.60 

3) Examine crankshaft for hair-line cracks 

4) Tightening torque for flywheel fixing screw = 34 
mkg 

5) Tightening torque for twin pulley fixing screws = 
14 mkg 

C) Reconditioning of crankshaft 

Crankshafts are hardened by a nitriding process. Therefore 
crankshafts must be nitrided after regrinding. All nitrided 
crankshafts are marked "N" on the crankweb. 

D) Assembling and fitting 

Assemble the crankshaft in reversed procedure noting the 
following points (for fitting of conrod see section 
"connecting rod") 
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Fig. 11 

1 l Slide main bearing to crankshaft, locating hole 
nearer to crankweb. Add shorter key and fit cam­
shaf t gearwheel with tool part number 501.1.5533. 
Proceed by fitting spacer, insert key and assemble 
distributor worm using the same tool. Fit bearing 
bush to crankshaft pivot, chamfered bore side facing 
the crankwei:J 

2) No bearings must be reconditioned 

3) Locating holes of the crankshaft bearings must 
locate on the appropriate locating pins when fitting 
to housing 

4) Fit camshaft including bearings, paper gaskets and 
shims (see section "camshaft") noting the gearwheel 
mark ings. Apply sealing compounds to paper gaskets 

5) Apply sealing compound to housing half and studs 
(do not use paper gaskets) 

6) Match the two housing halves and press in the 
locating screws. Hand tighten fi rst the 2 nuts (M10) 
of one housing half followed by the 2 nuts on the 
other half. Tighten the nuts to 4 mkg using the 
same sequence. All other housing screws are equally 
t ightened without torque spanner 

7) Measure the crankshaft and float after fitting the 
housing halves and f lywheel. Add further gaskets 
between flywheel and crankshaft to achieve spec­
ified float. Use special toot part number 501.1.5522 
and part number 501.1.5523 to press crankshaft 
seal ing rings into housing 

c 

c 

c 
u 

i 
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X. Connecting rod 

A) Removing 

Dismant le engine up to paragraph 11/24 

1) Loosen conrod clamping screws and remove con rods 
and bearing shells 

Do not interchange the conrad bearing shells. 
Marking is advised. The shells of each conrad must 
not be interchanged because the lubricating holes 
in shell and conrad must coincide 

B) Checking 

1) Weigh the conrods (only 1f replacements are used). 
The weight difference of the 2 conrods must not 
exceed 5 gramms 

2) Check smal l end bush for wear and play on gudgeon 
pin. Permissible play 0.05 mm. At normal temper­
ature a new ·small end bush must slide on gudgeon 
pin using light f inger pressure only 

C) Assem bling 

Proceed in reversed order noting the following points: 

1) The con rods must be assembled so that the r.h. 
conrad has its oil-hole facing upwards, the l.h. one 
downwards (when seen facing the front) 

Ensure matching of lubricating ho les between 
bearing shells and conrods. 
Blank shells must be drilled, hole diameter 3.5 mm. 

2) Never use oversized gudgeon pms with worn small 
end bushes but fit new bushes and pins Press in 
new small end bush and drill lubrication hole 3 mm 
diameter. Gudgeon pins are class1fied in two groups. 
White marking, 19.997-20.00 mm diameter; 
black marking, 19.994-19.997 mm cLameter. 

Therefore, small end bushes must be reamed to 
20.018- 20.021 mm diameter for white pins and to 
20.01 4- 20.017 mm diameter for b lack pins. 

3) Note temporary markings when refitting old bearing 
shells (see "dismantl ing") 

4) Tighten conrod clamping screws to 3 mkg. Always 
use new bolts. The screws must be peened at the 
end to prevent loosening. Use rounded not sharp 
punch 

5) Upper and lower part of conrod must be in line 
when tightening the clamping bolts. Insert spacer 
(0.15-0.25 mm) to take up the end float between 
canrod and crankshaft for tightening (see fig.12) 
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T his is important because the outer diameter of t he bolts 

is smaller than the holes in the connecting rod and centering 

is not automatic. Tighten the bol ts fi rst to approximately 

1.5 mkg and locate the connecting rod bearing halves by 

light lateral tapping until the upper and lower parts of the 

bearing halves are in line. Tighten the bolts to 3 mkg. The 

con rod must slide under its own weight. 

Reconditioning of bearings is not permissible. 

Fig. 12 

XI. Lubrication system 

AI Remarks 

Af1er dismarfrling of engine all deposits in oil channels of 
eng1ne housing and crankshaft must be removed. It is not 
suff1cient to flush the crankshaft channels with petrol or 
paraffin but they must be removed and all recesses must 
be cleaned thoroughly. New plugs must always be f itted, 
locked and checked for leaks. Add sealing compounds to 
plugs prior to pressing in. 

Lubrication circuit from oil pump to lubricating points: 
The gear pump sucks the oil through a removable oil 
s1eve out of the crank case. The pump incorporates a 
pressure control valve limiting the maximum oil pressure 
to 4.5-5.5 Kg/m2. 

Excessive oil returns to the eng1ne through the control 
valve. All oil flowing to the lubricating points pass the oil 
filler. The oil filter housing contains a by-pass valve ensur­
ing lubrication even if the filter is clogged. Cont inuous 
use with clogged up filter damages the engine. The oil 
f lows from the fi l ter via an oil cooler to the lubricating 
points. 
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B) Oil pump and oil pressure regulator 

When assembling the oil pump ensure the pump gears 
clear the pump cover but do not have excessive fl oat 
tEnd f loat of gears must be 0.04 to 0.07 mm, oi l gears 
well). Turn engine when fitting the oi l pump to ensure 
engagement of pump drive in camshaf t grooves. A paper 
gasket is f itted between pump and engine. (Note proper 
fitting of gasket.) No gasket is fitted between pump 
housing and cover; a thin sealing compound should be 
used. Check proper va lve seat ing in oi l pump cover when 
f itting the mushroom type va lve of oil pressure regu lator. 
The seat ing can be recond itioned with a special tool part 
number 501.1.55.045.0 (see "mushroom type valve" ). 

Oil Pressure 

Check the oil pressure at an oil temperature of approx· u-------.- imately 80- 90 degre s C on the warmed up engine. The 
idl ing pressure is 1.5 to 3 Kg/m2, maximum pressure at 
5000 rfN/min 4.5 to 5.5 Kg/m2. 

4) Reduced oil pressure at high revolutions on cr oss 
country drives and when engine is hot, pressure 
normalised on reduction of speed. 

CAUSE 
Too much oil, the crankshaft agi tates up the oil 
and the pump sucks oil mixed with air resulting in 
reduced oil pressure. 

REMEDY 
Drain until oi l level reaches upper mark on dipstick 
(inserted nut screwed in f ig.13). To check the oil 
pressure, a pressure gauge can be fi tted in place of 
the drain screw. 

3 and 4 Amend "Kg/rn 2'' to read "Kg,/cm2u 

_, 

C, Fault tncina af insufficient oil pressure 

It is part icu larly important not to interchange the springs 
for the pressure valve and the by-pass valve. T he pressure 
va lv'! spring has a w ire diameter of 1.2 mm and 3.7 mm 
outer diameter in a relaxed length of 50 mm. The by-pass 
valve spring has a wire diameter of 0.9 mm. 8.5 mm outer 
diameter and a relaxed length of 45 mm. 

1) Oi l pressure too low at lower speeds but correct at 
full throt tle. 

CAUSE 
Mushroom type va lve seating leak ing. 

REMEDY 
Remove mushroom type valve, clean oil pump 
cover , hammer in valve prior to f itting. If hammer­
ing does not help, recondition valve seating lsee 
"mushroom type valve" ). 

2) Oil pressure in order when cold but too low when 
warming up. 

3) 

CAUSE 
A leak ing mushroom type va lve can cause this but 
it is more likely due to a fault in the oil feed system. 
Likely causes are: too much f loat of pump gear 
wheels d ue to pump cover wear, driven pump gear 
wheel f itted incorrectly (rounded side of teeth fac­
ing pump cover), driven pump gearwheel damaged 
on both sides. oil sieve leaking or fault in the tube 
or flange. 

Low oil pressure when driving on bends 

CAUSE 
Insuff icient oil, or reduced pumping capacity, (see 
previous page), suction tube leak ing in f lange or 
br<>ken, 
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D) Mushroom type valve (fig.14l 

This valve is very sensitive to dirt or seating leaks because 
the total control lift is only approx. 0.5 mm. Any trapped 
particles can cause oil pressure reduction. Therefore no 
large seating is provided and the sealing surface on the 
aluminium housing for the pressure regulator taking the 
valve has a sharp edge in fact. 

Too much hammering of the valve on the seating enlarges 
the seating surface and disturbs proper functioning of the 
regulator valve. Whenever the seating has increased 
excessively due to the previous-mentioned hammering or 
due to normal wear the seating must be countersunk. to 
reproduce the sharp edge. Countersink with cutter for oi l 
pressure valve part number 501.1.55.045.0. After counter­
sinking hammer in l ightly the va lve using our hammering 
tool part number 501.1.55.052,1, 

It is advisable to check the oil pressure after counter­
sin Icing using a pressure gauge because this can reduce 
the spring tension and the oi l pressure. 

To increase oi l pressure increase spring tension by adding 
washers to the valve screw. However washer must only be 
added if a pressure gauge is used because too much oil 
pressure could damage the oil cooler. 

Fig. 15 

I 
I 

I 

I 
I 

I 
I 

I 
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E) Oil filter and by-pass valve 

The engine life depends on proper functioning of oil f ilter 
and care must be taken when fitting the filter and panicul­
arly the by-pass valve. This by-pass valve uses the same 
mushroom type valve as used on the oil pressure regulator 
but a different spring, part number 501 .2.07.094.1 is 
fitted. The relaxed length of this spring is 45 + 1.0 mm 
and must not be shorter. The by-pass valve opens as soon 
as the pressure difference before and after the filter exceeds 
0.8. The valve seating must be checked visually every t ime 
the filter is changed. If necessary, recondition with 
hammering tool part number 501.1.55.052.1. Leaks on 
this valve increase engine wear because oil by-passes by 
the fi l ter. 

The filter insert part number 501. 1.07.058.1 must be 
changed at least with every second oil change. A copper 
ring seals the domed nut on the oil filter. Rings of any 
other material must not be used because of f ractures when 
tightening. A new paper gasket must be fitted between 
filter and engine if the filter is removed. 
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F) Oil cooler 

When fitting t he oil cooler. always use new and only 
genuine rubber rings part number 501.1.0717. The oil 
cooler lugs must be f lat on the housing to prevent any 
tensions. Tighten all fixing screws equally, When fitting a 
new oil cooler. f irst remove all plugs from the oil channels. 

G) Closed crankcase ventilation system 

1) Operat ion F ig.15 

The oil contained in the fumes emerging from the crank· 
case is separated in the oil filler pipe and in the space 
preceding the two fluttering valves (Fig.15/1 and 2). The 
separating procedure is intensi f ied through the cyc lonic 
effect created by the special elbow (F ig. 1 513). After 
leaving this space, the separated oi I returns to the crank· 
case on passing over the bottom valve (F ig. 15/1 ). The 
remaining fumes reach the combustion chamber over the 
top valve Fig.15/2. In order to avoid a carburettor back· 
firing the cap has been equipped with an addi tional 
protective grid Fig.15/4. 

2) Checking the fluttering valves 

The fluttering valves for the crankcase ventilat ion have 
been fitted in the two caps of the oi l filler pipe. The 
tightness and correct working of these valves are extremely 
important for the crankcase ventilation. We recommend. 
therefore, whenever servicing and repairing the vehicle that 
you check the flu ttering valves, which m ight easily be 
done by dismounting the cap from the oil filler pipe, 
pulling off the tube and subsequently blowing into the 
pipe. The air must not pass through the pipe. When 
sucking the air must pass. In case one of these cond t1ons 
does not come true the source of error has to be identified. 

Float body-ventilation 
Air correction jet 

XII. Fuel System 

A) Note 

The following carburettors have been selected by us after 
extensive tests under operating conditions and in test beds. 
Main jet, correction jet and venturi are originally bal· 
anced to give best output at lowest fuel consumption. 
The original setting should not be modified. 
Most troubles thought to be carburettor adjustments are 
in fact due to coking, leaking valves, dirty filters. leaks, 
1ncorrect timing or similar. 
Any such fault must be rectified prior to adjusting the 
carburettor. 

B) Carburettor So lex 40PI D 

The carburettor So lex 40PI 0 is of the downdraught type 
with choke and mechanical accelerator pump (see fig.16). 

1) Design 

The carburettor consists of 3 main parts: 

Carburettor cover: 
The carburettor cover contains the fuel connector. 
float needle and choke complete w ith lever and 
return spring. 

Carburettor housing : 
The carburettor housing holds the pressed-in mixing 
tube with vapouriser and the complete pump 
injector and also the accelerator pump with lever. 
Further parts are float, venturi, main jet. correction 
jet, economy jet, pilot jet and by-pass bore. 

Throttle: 
The throttle consists of butterfly valve, valve axle 
with lever and idling adjusting screw. 
Fitted to the valve axle are lever for accelerator 
return spring, butterfly valve, connecting lever and 
lever and return spr ing for the accelerator pump. 

Strangler 

Idle air bleed j Injector tube 

ston tube 
1 

I 

I 
Float 

Carburettor body 

Fig. 16 

P i lot jet 

screw 
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The throttle also contains the idling mix screw and 
the intermediate f lange Is screwed on with four 
screws. 

Function and adjustment 

Two distinctive functions in a carburettor are not· 
iceable. First the idling system operating from 
partial to full load. 

A separate choke system is not necessary because 
engine choking is affected by the butterfly valve 
movement. Closing the butterfly valve produces 
sufficie~>t vacuum on the venturi to suck fuel for 
the main jet system. 

Starting: 

The offset butterfly valve is normally open and is 
closed by operating the choke control. The valve is 
spring loaded and the vacuum generated by the 
running engine opens the valve accordingly to pre­
vent a too rich mixture. 

Idling: 

At idling air and fuel is mixed through the idling 
jet and the idling air bore. The mixing ratio is 
adjustable by the mix adjusting screw fitted to the 
throttle. The idling adjusting screw also fitted to 
the throttle permits adjusting of engine idling speed. 

Adjusting the idling: 

Check condition and gap of spark plug before idling 
and adjustment commences. 

Proceed as follows: 

Warm up engine and switch off. 
Close idling mix adjusting screw complete ly and 
then open one complete turn. Start engine. 
Adjust idling screw until engine runs slightly above 
idling speed. 

Turn mix adjusting screw el ther way to find highest 
engine speed. Turn back idling screw to correct 
engine speed (approximately 700 r.p.m.). 

Turn again mixture adjusting screw either way to 
find highest engine speed. If the idling speed is now 
again too high, reduce with idling screw and repeat 
finding highest engine speed. If the engine cannot 
be adjusted ensure accelerator pump is in order. If 
the pump is in order check as follows: Increase 
idling speed with idling adjusting screw and turn 
the mix adjusting screw. If the speed increases by 
screwing in, the mixture is too rich at partial load 
and must be weakened as much as possible at idling. 
If screwing out increases the speed the mixture is 
too weak at partial load and can be enriched at 
idling. Note that light movement of the mix adjust· 
ing screw is already noticeable. 

The screw must not be screwed home completely. 
If in exceptional cases idling cannot be adjusted in 
this manner change the idling jet to the next larger 
or smaller size. 

A second check is to screw the mix adjusting screw 
fully home after carburettor tuning. The engine 
must stop. 

If the engine is not affected by screwing in the mix 
adjusting screw or if the engine runs balanced only 
when screw is turned home completely the idling is 
too high or by-pass bores In the carburettor are 
incorrect. 
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Normal operation: 

The fuel out let for normal operation is different to 
other carburettors. The mixing tube carrier is re­
placed by an out let arm cast into the carburettor 
housing, pointing downwards and ending in the 
smallest section of the carburettor. The outlet arm 
is connected to a vertical bore holding the mixing 
tube. A cross bore connects to the correction jet. 
This system prevents foam problems. Normally the 
fuel reaches the same level in float chamber and 
mixing tube. The vacuum generated in the suction 
channel sucks fuel through the outlet arm mixing 
with the incoming air. 

Air enters through the correction jet as soon as the 
increasing vacuum reduces the f uel level in the mix· 
ing tube. This air mixes with the fuel flowing t hrough 
the main je t and ensures the same mixture ratio at 
all engine s.peeds. 

Acceleration 

The chamber of the carburettor is filled with fuel 
sucked from the float chamber. A spring presses the 
membrane to the pump lever. Opening the butterfly 
valve actuates the pump level by a linkage and the 
lever presses the membrane inwards injecting fuel 
through the injection tube into the mixing chamber. 

The amount of additional fuel for acceleration is 
controlled by the pump stroke. The pressed-in 
pump nozzle controls the duration only. 

3) Adjusting the float 

Note the following points for adjusting the float fuel level: 
Ensure the needle valve is properly screvved into the seating. 
Hold float chamber. horizontally for the float weight to 
press downwards. 

~'f"~ .r-nu ~~ ciMHMI Measured from the eer (wetffout gaslt'etl the~ · 
fuel leve4.must be 14 to 16 mm. If the petrol level is not 
correct. this can be corrected by placing gaskets between 
the float needle valve and the carburettor cover. 

Note 

The float level adjustment must be rechecked every time 
the float or the needle jet (needle valve) is replaced. 

4) Tune up data for carburettor Solex 40PID 

Diameter 
Venturi 
Main jet 
Correction jet 
Mixing tube 
Idling jet 
Idling air bore 
Injection quantity 

Float needle valve 

Weight of f loat 

Level adjustment float 

32 
25 
112.5 
100 
K 18296 
g55 
1.6 
0.4-0.5 

cm3/stroke 
1.5 

w ith ball 
7.3 grams. 

At a pressure of 2mWS with removed carburettor 
cover measured from top of float chamber 14-16 
mm 

By-pass 1.2/1.6 +slot 0.65 
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Engine 

C) Carburettor Weber 321CS3 

The carburettor Weber 321CS3 is of the down­
draught type with butterfly valve and mechanical 
accelerator pump. Twin float chambers with 2 floats 
guaranteed fuel supply when in a sloping position. 

1 I Design 

The carburettor conststs of 2 main parts. 

Carburettor cover: (see fig.17) 

The cover holds fuel connector, fi lter sieve wi th 
water trap (syphon), float unit wi th damped f loat 
needle va lve and butterfly valve with flutter valve. 

The carburettor cover is designed to take pure air 
for float ventilation and idl ing system through the 
air filter. 

Fig. 17 

Carburettor housing (see fig.18l 

The carburettor housing contains the butterfly valve, 
valve axle with bearing and butterfly valve adjusting 
screw. Fitted to the valve axle are the levers for 
accelerator linkage, return spring, butterfly valve, 
return spring and accelerator pump. The housing 
also holds the accelerator pump with pressure bolt 
and spring, the pressure and the suction valve with 
return bore and the injector system consisting of 
main jet, mtxing tube, correction jet, vapouriser. 
venturi idl ing jet, idling air jet. m ix adjusting screw, 
idling inlet bore and by-pass bores. 

21 Function and adjustment 

From the function ing point the carburettor can be 
separated in two parts. 
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First the idling carburation operating from no-load 
to partial load, secondly the main carburation 
operating from parttal to full load. 

Starting 

A separate choke system is not necessary because 
engine choking is affected by the butterfly move­
ment. Closing the butterfly valve produces sufficient 
vacuum on the venturi to suck fuel from the main 
jet system. 

Fig. 18 

Close choke by pul ling knob out completely-position 
"A"'. Reduce choke in steps during the engine warming-up 
period (appl ies too i f vehicle is roll ing). (fig.19l 

Fig. 19 

c 
c 
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Normal use of vehicle-no choke 

Position "B" as soon as engine reaches operating temper­
ature. Do not use metall ic aids to clean the accurate 
fuel-mixture-and air bores on the carburettor. 

Idling system (fig.20l 

20 

., 
Fig. 20 

The fuel flows through channel (16) and guided mixing 
tube chamber (8) to the idling jet (14) and idling bore 
(18) controlled by the screw ( 17) and reaches the outlet 
port by channel (15) through the by-pass bore (20). 

The idling mixture is controlled by: 

The idling jet for fuel quantity. 

The idling jet for air quantity of mixture. 

The idl ing mix adjusting screw for quantity of mixture. 

The air entering through the butterf ly valve opening. 

Fuel required for idling originates from the main jet sYstem 
after the main jet. The idling jet sucks the fuel to the apex 
above the fuel level where mixing with air from the air 
nozzle is tak ing place. This m ixture flows through the 
idl ing bore and is contro lled by the idling mixture adjusting 
screw. 

The bore ends above the butterfly valve. At almost closed 
butterfly valve this mixture is sucked from the bore into 
the suction channel and m ixes further with air entering 
the butterfly valve gap to the final idling mixture. A ll 
other bores are by-passed for different purposes. Some 
primary mixtures are also sucked through the by-pass near 
the butterfly gap, but the by-pass above the butterfly va lve 
acts only if th is valve is opened. 
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The by-passes help to improve the change from idling to 
main system. The idling mixture can be made weaker or 
richer by turning the idling mix adjusting screw. Turning-in 
weakens, turning-out enriches the mixture. The correct 
mixture ratio is therefore adjusted with th is screw. 

The actual idling speed is adjusted with the idl ing adjusting 
screw fitted to the butterfly axle bearing. Idling speed 
increases by turning-in the screw and decreased by 
turning-out. 

Adjusting the idling system 

Check condition and gaps of sparkplugs prior to adjusting 
idling speed. 

For correct idling adjustment proceed as follows: 

Warm up engine and switch off again. 

Close idling mix adjusting screw and reopen one full turn. 

Start engine. 

Adjust idling screw until engine runs slightly above idling 
speed. Turn mix adjusting screw either way to find highest 
engine speed. Turn back idling screw to correct engine 
idl ing speed (approx. 700 r.p.m.). Again turn mixture 
adjusting screw either way to find highest engine speed. 
If the idling speed is now again too high, reduce with 
idling screw and repeat, finding highest engine speed. If 
the engine cannot be adjusted, ensure accelerator pump is 
in order. If so, check as follows: Increase idling speed with 
idling adjusting screw and turn the mix adjusting screw. If 
the speed increases by screwing in the mixture is too rich 
at partial load and must be weakened as much as possible 
at idl ing. If screwing out increases the speed, the mixture 
is too weak at partial load and should be richer for idling. 
Note that l ight movement of the mix adjusting screw is 
noticeable. The screw must not be screwed home com· 
pletely. If in exceptional cases idling cannot be adjusted 
in this manner change the idling jet to the next larger or 
smaller size. 

A second check is to screw the mix adjusting screw fully 
home after carburettor tuning. The engine must stop. If 
the engine is not affected by screwing in the mix screw or 
if the engine runs balanced only when screw is turned 
home completely, the idling is too high or by-pass bores 
in the carburettor are incorrect. 

Normal conditions: ('see fig.18) 

Fuel flows through the needle valve (2) to the f loat cham· 
ber (5). The float (4) controls opening of needle (3) to 
retain fuel level. From the float chamber (5) the fuel flows 
through the main jet (6) and channel (7) to the mixing 
tube chamber (8). Air from mixing tube (9) and from 
correction jet (1 l mixes wi th the fuel and the mixture 
passes through the spraytube (12) into the carburation 
zone consisting of vaporizer (11) and venturi (10). 

In normal conditions carburation commences in the mixing 
chamber by the main jet system. The venturi is in the mix· 
ing chamber. Above the venturi is the vapor izer connected 
to the mixing tube storage chamber by a calibrated channel. 
In the storage chamber is the mixing tube clamped by the 
correction jet. The main jet is screwed into the main 
carrier on the lower part of the float chamber. 

This gives a constant fuel/air m ixture ratio at varying 
vacuum and air speeds respectively. The total of all by-pass 
square sections is larger than the correction jet square 
section. Therefore, the correction jet is activated as soon 
as the fuel level in the mixing tube storage chamber sinks 
to open all by-passes. The correction air jet and the main 
fuel jet are the final mixture for maximum engine speed. 



Engine 

Production vehicles are tuned for economical fuel con­
sumption and the main jet is one size smaller than required 
for maximum engine output. Because the correction jet is 
only activated after the by-passes are opened, it is obvious 
that jet size effects the m ixture in the upper range only . 

• 
The air/fuel mixture under normal conditions is cont rolled 
by: 

the main jet for fuel quantity; 
the correction jet regulating exchange air together with 
the mixing tube; 
the vaporizer calibrating f low out of mixing tube storage 
changer; 
the venturi regulating the main air. 

Fuel fl ows from the float chamber through the ca librated 
bore to the main jet. This jet is fil led up to the general fuel 
level. A vacuum bui lds up as soon as the butterfly opens, 
most in the venturi. This vacuum actuates the main jet 
system and sucks fuel from storage chamber of mixing tube 
through outlet port of vaproizer. 

To prevent too rich mixture at increasing vacuum, the 
mixture tube has by-pass bores controlled by the reducing 
fuel level . permitting air to enter f rom the correction jet. 

A smal ler jet gives a ri ch mixture. a larger jet a weak 
mixture in the upper range. A larger main jet richens the 
mixture over the ful l normal range. A smaller main jet 
weakens the mixture accordingly. The main carburation 
must commence before the idling system stops. Commence­
ment of main carburation can be adjusted by altering 
outlet port, vaporizer and venturi. Correction jet size can 
also sometimes effect this. Original adjustment of main jet, 
correction jet and venturi give good output at reasonable 
fuel consumption. Changes are only called for if a very 
different fuel is used. In general we advise you not to alter 
th is adjustment. 

The following rules apply tor changing jets. 
Main jet la rger~ higher output. increased fuel consumpt ion. 
Main jet smaller= reduced output. reduced fuel consump­
tion. 
Correction jet larger= reduced fuel consumption. reduced 
maximum output. 
Correction jet smal ler = increased maximum output, 
increased f uel consumption. 

Acceleration (fig.21) 

The lever (24) moves shaft (26) to lift piston (27) when 
closing the butterfly valve. Fuel is sucked from the hous­
ing into the pump cylinder through suct ion va lve (29) and 
the channel (28). Opening the butterfly va lve releases 
shaft (26) and the piston is pushed to the lower of the 
return springs. 

Fuel f lows through channel (23) and pressure valve (22) 
to the pump jet (21) and is injected into the carburettor 
tube. A correc tion bore can be added to the suction valve 
(29) to return part of the fuel f rom the pump to the 
housing. 

The carburettor acceleration pump is of the piston type. 
An auxiliary chamber acts as pump cyl inder for the moving 
piston. The piston hangs on a rod fitted with the accelerator 
pump spring. The piston moves upwards on closing of 
butterfly valve and sucks f uel through the .suction valve 
into the pump cylinder. This is the suction cycle of the 
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pump controlled by the length of the rod. A shorter rod 
reduces. a longer rod increases the stroke and, therefore, 
the injection quantity. The rod is released when the butter­
fly valve opens and the spring moves the piston downward. 
This is the pressure cycle of the pump. 

5 

29 

Fig. 21 

Pressure and injection duration at equal outlet opening is 
controlled by the spring. During the pressure cycle, fuel is 
pushed t hrough the pressure valve and the injector into the 
space above the vaporizer. This space has the least vacuum 
in the carburettor. Therefore no fuel can be sucked through 
the injector by vacuum at normal conditions but only at 
ful l load and high engine speed. Check and clean the pump­
ing injector whenever the carburettor is serviced. 

Dirt on reposition of injector gives weak mixture in the 
upper speed range and causes reduced output and over­
heating of engine. The pump suction valve has a return 
bore to permit adj ustment of injection quantity and 
duration w ithout al tering stroke or spring pressure. Part 
of the sucked fuel returns through this bore to the f loat 
chamber. 

Fuel injected during the pressure cycle improves change 
from idling system to main carburation for improved vehicle 
acceleration. Accelerator pump adjustment has been estab­
lished during tests in the manufacturing plant and should 
not be al tered. For special conditions, extreme operat ing 
heights or cold weather a suction valve with smaller (richer 
mixture) or larger (weaker mixture) return bore can be 
fitted. 

3) Adjusting of float 

Adjusting of float fuel level (fig.17) 
The following remarks must be considered when adjusting 
the float fuel levels. 
Ensure needle va lve (V) is properly screwed into seating. 
Hold carburettor cover (C) vertical ly to enable weight of 
f loat (A) to press fu lly on free ball (Sf) positioned on top 
of needle (SJ. When the cover is vertica l and the spring (Le) 
just contacts ball (Sf) of needle (Sl the f loat (G) should be 
2 mm from the cover surface (without gasket). 
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After level adjustment ensure travel of float (G) is 6.5 mm. 
Rectify by altering position of boss (A). 
If float (G) ·does not stand properly, alter position of float 
springs (L). Ensure that small spring (Lc) is vertical to the 
axis of needle (S) and that contact surface is not scratched. 
The needle must slide freely. 
Fit carburettor cover and ensure f loat moves in housing 
without friction. 

Note: Check float level adjustment after replacing float 
needle valve. 
In the latter case replace also the gasket. 

Choke (see fig.19) 

If lever (30) is In position "A" the butterfly valve (32) 
stops air supply and the butterfly valve (19) is partly 
·opened by the lever (34). Spray tube (12) now feeds a 
r ich mixture for quick engine starting. The vacuum on the 
running engine opens the small valve (31 ). A ir can enter 
through the holes in butterfly valve (32) and weakens the 
mixture from the spray hole ( 12) to suit nor.mal running of 
engine. 

During warming up of engine the butterf ly valve (32) must 
be opened progressively. Switch off choke when normal 
temperature is reached. Position "8". 

4) T uning valves for carburettor 321CS3 part number 
700. 1.08.250.0. 

Diameter 32 
Venturi 25 
Main jet 125 
Correction jet 230 
Mixing tube F17 
Idling jet 55 
Idling air jet 1.75 
Vaporizer 4.5 
Accelerator jet 50 
Return jet 90 
Accelerator pump 
stroke 10 mm 

Starter valve 160 grams at 
7mm 

Fuel needle valve 1.50 mm 
Float weight 25 grams 
(Distance from cover 
valve closed 
without gasket 2 mm 

Float air vents 2 x 8 mm 
Correction jet vent 4.3 
By-pass 3 bores 

2 dia. 1. 7 dia. 1. 7 dia. 

D) Maintenance, carburettor with fuel pump 

1) Clean carburettor every 3,000 miles 

Cleanliness is of utmost importance, particularly for sealing 
surfaces. 

Always use new gaskets. To clean jets use compressed air 
only. Check once every year all gaskets, rubber membranes 
and float needle va lve. Replace as necessary. Do not alter 
adjustments for normal use. Do not over-tighten jets and 
screws. 

2) Fuel pump Weber PM27 and Solex PE150BO 

For fuel pump troubles always check membranes and 
valve leaves. When fitting upper and lower part together 
ensure air vent in lower part is at the bottom when fitted. 
If oil leaves air vent replace lower housing and operating 
plunger. The pressure must be approximately 1 to 1.5 m 
water gauge, that is 0.1 to 0.15 kg/m2. 
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The same applies for the Solex fuel pump. However, when 
fitting a new membrane, the plunger length must be 
adjusted to press down the membrane completely but 
without over tensioning. The pumps are fitted to the 
engine with insulating plates. At lowest position of pump 
lever, the pumps including insulating plates and gaskets 
must be pretensioned by 0.5 mm. 

XIII. Operating troubles and causes 

A) Starting and carburation troubles 

1) Engine won't start 

Possible causes 

Belt tension insufficient, causing belt to slip. 
Battery discharged or bad cable connection. 
Faulty starter delay. 

Ignition: fau lty ignition coil, loose cable, dirty distributor, 
faulty spark plugs, wrong timing (wrong posit ion of fan to 
engine housing). 
Wrong tappet clearance. 
Carburettor: choke nut closing, flutter valve spring faulty. 

2) Bad Idling 

Idling or correction jet blocked. 
Idling channel or by-pass bore blocked. 
Wrong fuel level or leaking float needle valve. 
Damaged mixture adjusting screw or worn butterfly va lve 
axle. 
Leaks: on carburettor flange; 

on cylinder head. 

3) Increased Idling 

Above 800 r.p.m. 
Incorrectly adjusted mixture screw. 
Choke stop screw too far screwed in. 
Choke butterfly valve not opening. 

4) Carburettor flooding 

Leaking float needle va lve. 
Faulty float needle valve seal. 
Faulty float. 

5) Rough change from idling to main carburation 

Blocked by-pass bore. 
Loose or blocked injection tube. 
Incorrect injection tube. 

Jncorrect injection quantity. 
Leaking seating or wrong size of return jet. 

6) Fuel consumption too high 

Leaking f loat needle valve or seating leaking. 

' '· 

\ 



Fuel level too high. 
Feed pressure of fuel pump too high. 
Idling or main jet loose or blocked mixing tube. 
Choke butterfly valve not opening completely. 
Injection jet too large or return jet too small. 

B) Lubrication system 

1) No oil pressure 

Engine 

If oil pressure light remains on when engine is running 
switch off immediately and find cause. 
A faulty oil pressure switch can cause the oil pressure light 
to come on. The oil pressure switch is earthed and a short 
circuit to earth of switch cable has the same effect. 

Check oil level in engine. 
The oil level must be between minimum and maximum 
marks on dipswitch. Ensure oil level is not above maximum 
mark. The crankshaft would be submerged causing the oil 

to foam and air to enter the oil bores. Pressure would 
reduce and oil pressure lamp light up. After checking the 
oil level, a pressure gauge can be fitted in place of the 
drain screw on the oil filter housing. The maximum oi l 
pressure is 4.5 to 5.5 kg/m2. Idling pressure 1.5 to 3 kg/m2. 
Trouble shooting if no oi l pressure. 
Check for leaks of oil bores, crankshaft bearings and oil 
cooler. If in order, remove oil pump and check pump 
gears and gear drive. 

2) Trouble shootini if oil pressure too low 

Oil pressure too low at low engine speeds but in order at 
fu II throttle. 
Cause: seating of mushroom type valve leaking. 
Remedy: clean oil pump cover. Recondition seating. 
Hammer mushroom type valve with special tool part 
number 501.1.55.052.1. 

Note: Too much hammering enlarges valve seating and 
prevents functioning of regulating valve. 
The oil filter is fitted w ith a by-pass va lve opening at a 
pressure of approximately 0.8 kg/m2 if filter is completely 
blocked. 
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Section · Electrical equipment 

I. Dynastarter 
Bosch IA/FJ 160/12/ 3000+ 0.1 R 3 

The Bosch Dynastarter used in Steyr-Puch cars is a unit 
combining a starter and a dynamo. 

A) Test Valves (see Fig.22 and 23) 

N max= 240W 
J max= 20 A 
N max = 10000 r.p.m. 
0 watt = 2800 r.p.m. 
Cut in speed = 2900-3000 r.p.m. 
Minimum speed = 3000-3200 r.p.m. 
Stall torque current 300 A 
Battery voltage 9V 
Torque 1.8 mkg 

Check stall torque current of starter by blocking flywheel 
or on test bench. Temperature 20°C. battery 50% 
discharged. Measure stall torque and battery vo ltage two 
seconds after switching on. 

Do not mix up connecting cables of dynamo and regulator. 
It is advisable to use an open cable shoe for terminal DF 
(the nut on terminal DF cannot be removed). Use closed 
cable shoes for terminals D+ and D-. 
Use the fol lowing cable sizes: 
Terminal DF: 1 mm2 minimum 
Terminal D+/61: 4 mm2 and 1 mm2 minimum. 

B) Components 

The main components of this unit are: 
Housing with 4 pole shoes 
Starter f ield coi l 
Dynamo exciter coil 
Armature with winding and commutator 
Carbon brushes and brush holders 
Bearing flanges 

C) Function 

The Dynastarter is one of the most important parts of the 
electrical equipment. 

1) When starting, the starter unit has to overcome 
various mechanical engine resistances (compression, 
piston and bearing functional. A series wound motor 
is required for this work. Armature w indings and 
field coils are connected in ser ies to take the full 
battery current to develop larger torque. After 
starting the engine, the starter windings are switched 
off. 

2) The dynamo is driven by the engine and has to 
supply current to the various electrical consumers 
in the car as well as charging the battery sufficiently. 
This has to be done under constant ly changing 
conditions because the engine speed varies constant­
ly particularly when driving in towns or mountains. 
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The dynamo speed will alter accordingly. Since output 
voltage and current rela te to the speed the dynamo requires 
a regu lator to work properly in al l conditions. The regulator 
is fitted separately. 

The dynamo works as follows: the armature has copper 
winding and rotates in a magnetic field. The rotating 
armature windings cut through the magnetic lines of force 
between the field poles inducing an electronic force in the 
windings. If the circuit is closed a current flows. is picked 
up on the commutator and is fed to battery and consumers. 
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The dynamo is a d irect current shunt tYPe unit. Armature 
and field coils are connected in parallel. A shunt tYpe 
dynamo is self excit ing. This means the current required 
to bui ld up the magnetic field is generated by the dynamo 
and is taken from the armature. Any magnetised iron 
(pole shoe) retains some magnetism called residual magnet· 
ism. On starting a dynamo only a weak magnetic field is 
active at first. Cutting of the magnetic lines of force by 
the armature windings induces at first a small voltage caus­
ing the flow of a small exciter current. This current 
strengthens the magnetic f ield. The electronic force gener­
ated in the armature w indings increases and increases 
further at increasing speed. This is repeated unt il the 
dynamo is fully excited. For control of dynamo see 
section " regulator". 

D) Maintenance of dynamo 

1) Belt tension 

The belts transmit t he starter forces to the crankshaft and 
subsequently to drive the dynamo. Correct belt tension is 
very important. Light thumb pressure should not depress 
the belts more than 1 to 2 em. 

2) 

3) 

T he danger of short circuits is present on all work 
on the electrical installat ion and t herefore t he bat­
tery should always be disconnected. 

Carbon brushes 

~heck . carbon brushes every 6.000 to 10,000 miles. 
Brushes must move freely in brush holder. 
Carbon brushes and brush holders must be free from d irt. 
oil or grease. Dirty or stick ing brushes must be cleaned 
with a cloth damped w i th petrol , properly dried and 
checked for free movement. 

Blow out brush holder well. Brushes worn to the point 
where brush spring or brush lead nearly touch the brush 
holder must be replaced. Fit only genuine Bosch carbon 
brushes to ensure sufficient life and current quality and 
size. 

4) Commutator 

Proper f unctioning of the dynamo depends on the com­
mutator surface. Thesurfaceshol,lld be smooth and greyish 
black and must be f ree from dirt, oil or grease. The 
commutator must also run true or brushes wi ll lift off and 
cause commutator sparking, preventing proper current 
supply. 

Clean commutators with a clean cloth damped with petrol 
and dry well. Grooved or untrue commutators must be 
turned down (permissible out of balance 0.03 mm). Turn 
down as little as possible and skim insulation between 
commutator leaves. Finally smooth commutator w ith 
finest lapping paper (not sanding paper) and blow out 
properly. 

5) L ubr ication 

The dynamo is fitted with bal l bearings sufficiently greased 
to last for 15,000 miles. Dismant le dynamo at this interval, 
clean ball bearings with petrol and regrease with special 
Bosch grease. 
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E) Trouble shooting 

Generating troubles can be caused by dynamo, regulator , 
battery and cables. Some causes and possible remedies are 
mentioned as follows: 

F) Fault 

1) Battery is flat or insuf­
ficiently charged. Brushes 
not contacting commut­
ator properly. sticking 
in holders, are worn 
oiled up or dirty. 

Remedy 

Check brushes, clean or 
replace as necessary. 

Commutator dirty or Clean commutator. 

2) 

oiled up. 

Commutator worn. 

Cable 30/51 between 
battery and regu lator or 
earth cable between bat· 
tery earth and dynamo 
loose or damaged. 

Faulty battery. 

Open or short circuit in 
dynamo. 

Regulator adjustment 
too low: regulator faulty. 

Fan belts too loose. 

Turn down commutator 
and skim. 

Repair or replace, tight· 
en terminals. 

Have battery repaired by 
specialised workshop. 

Check dynamo, or pass 
to specialised workshop 
for repair. 

Readjust or replace 
faulty unit. 

Tension fan belts. 

Charging light not lighting up when engine is off 
and ignit ion switched on: 

Indicator bulb faulty 

Battery discharged. 

Battery faulty. 

Cable 61.30 or 31 loose 
or damaged. 

Faulty regulator. 

Replace bulb. 

Charge battery. 

Repair or rep lace battery. 

Repair or replace cable, 
tighten terminals. 

Replace regulator. 

3) Charging light not off at hi!tJer speed: 

II. 

Cable 61 short circuit to 
earth. 

Regulator fau lty. 

Fuse blown. 

Regulator 

Repair or replace cable. 

Replace regulator. 

Replace fuse (25A). 
Regulator must be 
earthed. 

The cars are equipped with a Bosch regulat or type 
RS/TBA 160/12/1 and a separately fitted Bosch starter 
relay type 0.333.009.003. 

The Bosch regulator RS/T BA 160/12/1 fitted to Steyr­
Puch engines is of the two contact type. T his is a unit 
combining voltage regulator and cut-out. The regulator 
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has an output curve reducing the voltage at increasing load. 
This gives a high charging current to a discharged battery 
but a low current to a charged one and prevents over· 
charging. 

A) Starte; Relay 

11 Design 

The starter relay consists of: 
Magnet core 
Exciter coil 
Armature with contacts. 

21 Function 

Turning the ignition key energises the starter relay magnet 
coil and pulls in the contact armature. A current flows 
now through the closed contacts from the battery to the 
starter field. to armature windings, to earth back to battery 
and turns the starter. Releasing the ignition key interrupts 
the starter relay exciter and the spring loaded contact 
armature opens the contact disconnecting the starter wind· 
ings from the battery. 

B) Regulator 

11 Design 

The most important components of the regulator are 
frame, magnet core, regulator armature, cut-out armature, 
cut-out contacts. 
The magnet cores carry the voltage coil (many turns of 
thin wire) and the current coil (few turns of heavy wire). 
Regulator and cut-out armatures are held by a spring 
acting against the electromagnetic forces of the coil 
assemblies. 

C) Purpose of Regulator 

The dynamo must be disconnected from the battery 
automatically if the engine is switched off or runs slowly, 
because the dynamo output voltage is below battery volt­
age and the battery would discharge through the dynamo. 
At increased engine speed the contact armature connects 
the dynamo automatically parallel to the battery and the 
dynamo supplies consumers and charges the battery. 

D) Function 

The cut-out contacts close when the dynamo has sufficient 
speed and reaches the cut-in voltage. The dynamo is con­
necting parallel to the battery. The dynamo output voltage 
is somewhat higher when the battery voltage and current 
flows from dynamo to the battery. The battery is charging. 
Current flowing through the current coil ensures further 
proper closing of contacts until the speed drops too much. 

The cut-out contacts are opening when the dynamo voltage 
falls below the battery · voltage due to reduced speed. 

equipment 

The reverse current flowing from the battery to the dynamo 
through the current coil reduces the magnetic field force 
and the regulator armature is pushed off. 

The cut-out contacts control also the charging light. This 
light is connected in series to the ignition switch and to 
terminal 61 of regulator. The charging light ligtlts up if 
ignition is switched on but the dynamo is stationary or 
slow running. The dynamo output voltage is below battery 
voltage and the cut-out contects are open. The voltage 
difference between dynamo and battery permits the flow 
of current from positive pole of dynamo to charging light. 
Li!tJting up of this bulb indicates ignition is switched on 
but dynamo is not charging. The light goes out as soon as 
the dynamo output voltage reaches the value of the battery 
voltage at a certain speed enabling the cut-out contacts to 
Close. The light Is then short circuited. Charging light 
switching off indicates dynamo working and connected to 
the consumers. However, it does not necessarily mean the 
battery is being charged. 

E) Voltage regulator- regulator contacts 

11 Function 

The regulator contacts are activated as soon as the dynamo 
reaches the regulating voltage and further speed increase 
would Increase also the output voltage. The inner and the 
outer contacts are fixed. The centre contact moves with 
the spring loaded regulator armature. First regulation 
commences between the outer pair of contacts. A resistance 
is connected before the dynamo exciter winding approx­
imately 50 to 200 times per second thus keeping the 
output voltage at the same level. 

If the speed increases, this method is insufficient to hold 
the voltage and the inner pair of contacts takes over. 
These contacts short circuit the exciter winding in rapid 
succession and again hold the output voltage level. Both 
regulations are controlled by the voltage coil. The full 
dynamo output current flows through the current coil 
and lightly reduces the regulating voltage at increasing 
load. This protects the dynamo from overloading and the 
regulator is said to have a fallen output curve. 

F) Maintenance 

The regulator does not require any maintenance. Regulators 
with worn contacts or other faults must be replaced. 

G) Adjusting of no··load voltage and reverse 
current respectively 

Do not open the sealed regulator during the guarantee 
period because Messrs. Bosch would not honour any such 
claims. 

11 Checking the no-load voltage 

A direct current voltmeter of the moving coil type haoling 
a range of 20V is required. 
Check as follows : 
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Electrical equipment 

Connect positive (+} terminal to voltmeter to Regulator 
terminal (B+/30} and negative (-} terminal to earth. 

Connect terminal 30/51 to positive terminal of battery. 
Start engine, increase speed by moving butterfly valve axle 
on carburettor and again disconnect cable 30/51 from 
positive terminal. 

Increase engine speed slowly until voltmeter reaches max· 
imum movement and read no-load voltage. 

Regulator adjusting values 

Regulating voltage, no load 

full load 

output 
fu II I oad current 

14.3-15.3V 
Cut in voltage 
12.4-13.1V 
13.1 - 14.3V 
Reverse current 
2-7.5A 
160W 
15A 

Increase engine speed to approximately 4,000 r.p.m. The 
indicated voltage should not alter more than 0.2 to 0.6 
volts. 

The regulator cover must be fitted for measuring and the 
engine must be warm. 

Run on a cold engine for approximately 20 minutes prior 
to measuring. 

2) Adjusting the Regulator 

To adjust remove regulator cover. Engine must be warm 
(see measuring the load voltage}. Adjust regulator by bend· 
ing angle bracket of regulator armature using the regulator 
adjusting tool. Bend angle bracket towards regulator to 
increase voltage and away to decrease voltage. 

Proceed unti l required value is obtained. Note that the 
no-load voltage will reduce approximately 0.1 to 0.2 volts 
after fitting the cover (see f ig.24}. To prevent short cir· 
cuiting switch off engine, leave positive battery terminal 
disconnected, replace regulator cover and recheck no-load 
voltage again. 

H) Cut-in voltage 

Check cut-in voltage with battery in circuit. Connect 
voltmeter to terminal 61 or D+ respectively. Connect load 
resistcince (nominal load) to terminal 51 or 5 1 B+ respect· 
ivelv:· Increase speed slowly and the voltage increases 
accordingly. The cut-out has switched when the voltage 
drops. The maximum voltage before dropping is the cut-in 
voltage. Do not keep engine running at cut-in speed 
because the cut-out flutters. Light flutter is not significant 
because cut-out switches positively under normal operating 
conditions. Use regulator adjusting tool to adjust the cut· 
in voltage (see fig.25} 

1 } Che_ck i ng the reverse current 

A direct current ammeter with centre zero position 
and a range of 15A is required. 

Check as follows: 

Disconnect cable from regulator terminal 30/51 and 
connect ammeter to terminal and cable. 
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Fig. 25 

Switching-on voltage 

, . 
I . 

Start engine and increase speed until maximum charging 
current is indicated. Reduce engine speed slowly. ammeter 
returns to zero. then indicates discharge and returns to 
zero again. If idling speed is too high and the needle does 
not return to zero, switch off ignition and read maximum 
discharge. The discharge shown on the ammeter is the 
reverse current. It should be between 4 and 9A. If for 
instance 5A discharge was indicated and the needle has 
jumped back to zero, the cut-out has disconnected the 
dynamo from the battery at 5A. The reverse or cut-out 
current was therefore 5A. 

J) Final charging current 

The final charging current with fully charged battery, at a 
battery temperature of +200C and daylight driving should 
be0.8 to 1A. 

L 



Electrical equipment 

·u the battery is partly discharged the charging current 
will be accordingly higher. 

Ill . Ignition system 

A) Ignition coil 

The igni tion coil contains an iron core. Wound on the core 
is the secondary winding (high tension) and above that the 
primary winding (low tension). At ignition. the contact 
breaker interrupts the primary current. The magnetic f ield 
induced by th is current breaks dow n and induces a current 
impulse in the secondary w1nding. This impulse is passed 
alternatively to the electrodes of the spark plugs by the 
distributor. 

B) Capacitor 

Foils of aluminium and insulating paper are alternatively 
built up and finally rolled and inserted into a housing. 
The capacitor is connected parallel to the contact breaker 
points and prevents arcing as well as aiding the breaking 
up of the magnetic field in the ignition coil. This in turn 
increases the secondary voltage. 

C) Checking ignition coil and capacitor 

Ignition coils and capacitors are checked with commer· 
cially available testers. Ensure coils and capacitors reach 
operating temperature before testing commences. 

D) Timing 

Highest engine output is obtained at the highest mixture 
pressure immediately after the piston passes top dead 
centre. Time is required to ignite the fuel/air mixture and 
to achieve highest mixture pressure. Therefore ignition is 
timed to commence before t.d.c. is reached by piston. 

The t1ming measured on the twin pulley is 6 to 10 mm 
before t.d.c. for the 500 cc engine and 6 to 7 mm before 
t.d.c. for the 643 cc engine. This timing must advance at 
increasing speeds. 

E) Flyweight ignition advance 

The flyweight advancer un1t m the distributor has to 
advanoe the timing automatically at increasing speed 
according to a specified advance curve and to retard the 
timing if speed decreases. 

In this way an optimum engine output is achieved at all 
SPeedS. The distributor advance is maximum 320, equalling 
approximately 45 mm measured on the pulley circumfer­
ence (see drawing, fig.26l. The advance can be checked 
with a stroboscope, 
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F) Closing angle 

Correct closing angle of the contact breaker points is most 
important for proper functioning of the ignition system. 
The closing angle is the number of degrees during which 
the contacts are closed. The impulse times reduce with 
increasing speed and the ignition coil primary current can· 
not reach maximum value. Too small closing angles can 
cause missing of ignition at higher SPeeds. Too large 
closing angles increase primary current, the coil overheats 
and the contact points can be damaged. 
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The closing angle is checked with a closing angle tester 
and 1s adJUSted by altering the contact gap. 
The closing angle is checked at idling speed and again at 
approximately 4,000 r.p.m. The angle must not reduce 
more than 3 degrees. If the reduction is larger, the distrib­
utor is mechanically faulty. 
The correct closing angle on new distributor and points is 
achieved by 0.4 mm contact gap. 
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Section ·special tools 

I. List of special tools 

Locking bracket for flyweight 905.5.36.1 01.0 

Extractor for flyweight 905.5.34. 1 01.0 

Milling cutter for mushroom type valve 501.1.55.045.0 

Tool for hammering mushroom type 
valve 

1 Set valve cutter for cy linder head 

501.1.55.052.1 

905.5.90.1 01.5 

II . Use and illustration of special tools 

Locking bracket for flyweight 
(Part Number 905.5.36.1 01.0) see fig.27 

To lock flywheel for loosening and tightening fixing bolt. 
The bracket is inserted into the tOP two holes for engine­
gearbox connecting screws and is also screwed to the 
flywheel. 

Extractor for flyweight (Part Number 905.5.34.101.0) see 
fig.28. 

The extractor is screwed to the flywheel after removing 
the fixing screw and the flywheel is pressed off by turning 
the extractor spindle. 
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Press ring for fitting flyweight end seal 501.1.5522 

Press ring for fitting pulley end seal 501.1.5523 

Bending fork for tappet 501.1.55.038.1 

Extractor for camshaft drive gearwheel 501.1.5520.2 

Fitting sleeve for camshaft drive gear wheel 501.1.5533 

Valve lifter for fitting and removing 
valve keys 

Fig. 27 

Fig. 28 

905.5.31.101.2 
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Fig. 30 

special tools 
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Milling cutter for mushroom-type valve 
(Part Number 501 .1.55.045.01 see fig.29. 

The milling cutter is used to provide a sharp edge seating 
of oil pressure control valve if seating is too large or dam­
aged (see follow1ng paragraph). 

Hammer tool for mushroom-type valve 
(Part Number 501.1.55.052.1) see f ig.JO. 

... . , . 

The seating of the mushroom-type valve must be lightly 
hammered after reconditioning. Mushroom-type valve is 
1nserted into hammer tool. 



special tools 

Valve cutter for cylinder head 
(Part Number 905.5.90. tOt .5) see fig.31. 

The cylinder head is placed in a vice for recutting of the 
valve sea ts. When cutting be sure that the seat is concentric 
and without chatter marks. Only cut as much as is absol· 
utely necessary so that the valve seats may be recut 
repeatedly. 

Pressing for seal, flyweight end 
(Part Number 501.1.5522) see fig.32. 

Use this ring to press home the seal, outside coated with 
sealing compound. Only use if this ring ensures proper 
sealing. ' 
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1905.5.90.101 .51 

Fig. 31 

Fig. 32 



Fig. 33 

Fig. 34 

special tools 
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Pressing for seal, pulley end 
(Part Number 501.1.5523) see fig.33. 

Use this ring to press home seal , outside coated with seal· 
ing compound. Only use if this ring ensures proper sealing. 

Bending Fork for tappet 
(Part Number 601 .1.55.038.1) tH fig.34. 

Rocker arms are checked for full contact on cams after \...._.;·· 
assembl ing to crank housing half. Rocker arms must be bent 
to take up any air gap with the bending fork. 



special tools 

Extr.ctor for camshaft drive gear 
(Part Number 501 .1.552.0.2) sae f ig.35. 

The extractor is used to remove camshaft drive gear from 
crankshaft. First add insert into crankshaft end. Fit extrac· 
tor to rear end side of gear and remove all pressed-on parts 
Note: First remove pulley key. · 

Pr .. sl- for camshaft drive gear 
(Part Number 501 .1.5533) - f ig.36. 

Fit key into camshaft keyway. Place gearwheel with larger 
chamber facing crankweb into position of key and press 
home using the sleeve. 
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Fig. 35 

Fig. 36 
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Fig. 37 

special tools 
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Valve lifter for cylinder head assembly 
(Part Number 905.5.31.1 01.2) see fig.37. 

Clamp cylinder head holder in vice. Add cylinder head 
and fix with wing nuts. Unscrew lever insert on centre 
screw of valve cover fixing. Press togjtther valve spring with 
lever. The loose valve keys can now be removed or fitted 
as appropriate. 

c 



Section : Torque values, limits, wear limits 

1 Screw tightening and torques 

Part Number Description Size Quality Connecting Locked by ft/lb mkp 

501.1.02.043.2 Fixing screw 
for flyweight 

M24 X 1.5 50CrV4 Flyweight/ Locking plate 254 
crankshaft 

700.1.02.002.0 Fixing screw 
for pulley 

M22 x 1.5 37MnSi5 Pulley/crankshaft 101 

501.3.03.004.1 Conrod screw M8 x 1 101< 

24776 Housing main M10 DIN 934 5S 
nuts 

900.2009 Cylinder head M8 8G 
nuts 

Conrod halves ..-.edged 22 

Housing halves Wave 29 
washers 

Cytinderhead/ pretension 18 
cylinder/housing 

34 

14 

3 

4 

2,5 

900.2935 Domed nut for M8 5S Oil filter box/ gasket 8x 14CU 14.5 2 
oil filter 

700.1.06.003.1 Fixing screw M14x 1.5 5S 
for fan 

900.1111 Fixing screw M8x3JDIN933 8G 
for section tube 

900.2016 Nuts for oil M8 5S 
cooler 

900.2935 Domed nut for M8 5S 
cylinder head 
cover 
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oil filter housing/ 
engine housing 

Pul ley /fan/ 
dynastarter 

Suction tube/ 
cylinder head 

Oil cooler/ 
housing half 

Cylinderhead cover/ 
cylinderhead 

.. 

28.93 4 

spring washers 14.5 2 

spring washers 14.5 2 

11 1,5 
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Torque values. limits. wear limits 

II limits and wear limits 

General: Wear limit means that parts reaching this limit or are near to it should not be refitted. The 
oil consumption of an engine must be considered when checking wear limits of piston and cylinder. 

Cylinder, piston and engine housing New Wear limit 

Cylinder oval shape 

Piston/cylinder play 

0,00020-0,0059 in 0,005-0,015 mm 0,0020 in 0,05 mm 

0,00154-0,00232 in 0,039-0,05 mm 0,0059 in 0,15 mm 

Weight difference between engine pistons maximum 5 grams 

Gudgeon pin play in piston 0,00004-0,00028 in 0,001-0,007 mm 0,00004 in 0,01 mm 

Crankshaft bearing seating in engine housing 2,16535-2,16609 in 55,000-55,019 mm 

Piston rings 

Upper piston ring 

Centre piston ring 

Oil control ring 

Split play on all 3 pistons 

Radical clearance !when rn'!ssinq hnme the rinq 

0,0016-0,0028 in 

0,0012-0,0024 in 

0,008-0,0020 in 

0,0012-0,0177 in 

surfaces must be 0.012" 0,3 mm below piston 0,012 in 
surf are) 

Conrod 

Gudgeon play in small end 

Permissible deviation from right angle 

max. 0,0020 in 

max. 0,0016 in 

Permissible weight difference of engine conrods maximum 5 grams 

Crankshaft 

*Crankshaft bearing boss 49 mm diameter main 0,00299-0,004015 in 
bearings 

*Auxiliary bearing (aluminium) 0,00236-0,00362 in 

Big end, radial 0,00157-0,00236 in 

Big end, axial 0,0047-0,0102 in 

Crankshaft float 0,0039-0,0075 in 

Balance of crankshaft journal (main bearings) 

Main bearing journal, oval shape maximum 0,00059 in 

Big end journal, oval shape maximum 0,00059 in 

0,04-0,07 mm 

0,03-0,06 mm 

0,02-0,05 mm 

0,03-0,45 mm 

0,3 

0,05 mm 

0,04 mm 

0,076-0,102 mm 

0,060-0,092 mm 

0,040-0,060 mm 

0,12-0,26 mm 

0,10-0,19 mm 

0,015 mm 

0,015 mm 

0,0059 in 

0,0059 in 

0,0004 in 

0,0394 in 

0,0071 in 

0,0079 in 

0,0055 in 

0,0236 in 

0,0236 in 

0,0012 in 

0,0012 in 

0,0012in 

*Th~ sptteifi~d limits •re messur~d with fitted bearings (engine houslng/conrod) snd tightened to th~ rBQuired torqu~. 
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0,15 mm 

0,15 mm 

0,1 mm 

1,0mm 

0,18 mm 

0,20mm 

0,14 mm 

0.60 mm 

0,60 mm 

0,03mm 

0,03mm 

0,03 mm 

I.,._/ 
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Torque values, limits, wear limits 

Oil pressure at mushroom type valve at 4,500 r.p.m. 63.990- 78.210 ps,i 4.5-5.5 atu (kg/m2) 

Oil pressure drop from 3,500 to 5,000 r.p.m. Maximum 14.22 psi -1 atu (Kg/m2) 

Spring for pressure valve, not tensioned 1.930" + 0.0394m 19 + l.Omm 

0.5516"-14mm pretension spring equals a pressure of 7.4970 lb 3.4 kg. 

-Oil pressure switch opening at 11.376-17.064 psi 0.8-1.2 atu {Kg/m2) 

Spring for by-pass va lve not tensioned 1. 7730 + 0.0394m 45mm + 1,0 mm 

0.394"-1 0 mm pretension of spring equals a pressure of 1.67581b 
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Removal of Engine from Vehicle 

The engine and transmission unit should be 
removed together, as it is found that this is a quicker 
operation than attempting to remove the engine 
alone. It is recommended that a jack be used to take 
the weight of the unit in conjunction with a hoist to 
steady it, although if a hoist is not available, removal 
can be achieved quite successfully with a jack alone. 

The engine is withdrawn from below whatever 
the method. 

1. Jack up vehicle by placing jack under the round 
chassis 'drop' cross tube and lower onto 2 
stands placed under front ends of chassis 
diagonal tubes just behind rear swinging arm 
pivot brackets·. 

Note: A minimum of 24 inches clearance is 
required at the rear of the vehicle. 

2. Remove bolts securing driving seat back and 
remove seat back. Sec~re loose seat belt out of 
way. 

3. Remove screws from around perimeter of 
personal impedimenta tray and remove tray. 

4 . Open rear access panel to engine (Remove 
panel and panel stay if using a hoist). 

5. Remove engine air cleaner and bracket from the 
carburettor and intake manifold and cover 
carburettor air intake. 

6. Remov~ fan hood from engine. 

7. Disconnect: 

48 

(a) Earth leads from battery to dynastarter. 
(b) Two wires from dynastarter; push through 

hole in rear air deflection and stow in left 

hand wing. 

Note: one nut secures a spade terminal and 
stays on the stud. 
one nut secures a full terminal and screws 
off the stud. 

(c) Throttle cable at carburettor. 
(d) Choke cable at carburettor. 

8. Refit fan ho'od to protect oil cooler. 

9. Disconnect : 
(a) Petrol pipe from pump and secure outlet 

above level of tank. 
(b) Heater pipes from both ends of silencer and 

stow in wings. 
(c) H.T. leads from coil to distributor. 
(d) L.T. lead from distributor to coil. 
(e) Wire from oil pressure switch. 

1 0. Remove drive shaft shoes from hubs of rear road 
wheels (see 1tem 7 page 49 ) . 

11. Remove No. 1 and 2 Variable Drive Pulleys (see 
page 55 ) 

12. Remove speedometer cable from chaincase by 
unscrewing knurled nut. Remove clip which 
secures speedometer and throttle cables on top 
of gearbox. Stow cables in right hand wing. 

13. Disconnect gear change cable from bottom of 
external gear selector arm on gearbox by 
removing split pin and clevis pin. 

14. Cradle engine in a sling if using a h~ist. 

15. Place trolley jack under engine sump. 

16. Remove 4 bolts which secure gearbox to the 2 
front rubber engine mounts. 

17. Remove 1 bolt which secures rear mounting tube 
on engine to rubber on rear mounting bracket. 

18. Take weight of engine on trolley jack. 

19. Remove 2 bolts securing rear mounting bracket 
to chassis. 

20. Raise engine and transmission and move unit 
slightly forward. 

21. Remove rear engine mounting rubber and 
bracket. 

22. Angle engine downwards at rear and withdraw 
towards the chassis under the rear. 

Replacement of Engine in Vehicle 

Replacement is by carrying out the instructions 
for Removal of Engine in the reverse order. 

Note: Check the level of engine oil in a newly 
installed engine prior to starting the engine. 



of Transmission Unit in Vehicle 

r .. d "Note (i)" and add "Note (ii) 

ti., nes in the drive shaft to road wheel hub 

hous1ng-w±th Fiat B2G grease on nstallation" 

Removal of Transmission Unit 
from Vehicle 

Most work to the centrifugal clutch and gearbox 
will involve the removal of the complete transmission 
unit as follows:-

1. Remove No. 1 and 2 Variable Drive Pulleys 
(see page 55 ). 

2. Remove speedometer cable from chaincase by 
unscrewing knurled nut. Remove clip which 
secures speedometer and throttle cables on top 
of gearbox. Stow speedometer cable in right 
hand wing. 

3. Disconnect gear change cable from bottom of 
external gear selector arm on gearbox by 
removing split pin and clevis pin. 

4 . Remove heater hose between 2 engine air 
outlets and which is laid across the top of the 
gearbox. 

5. Disconnect: throttle cable at carburettor 
choke cable at carburettor. 

Secure cables out of way. 
6. Secure out of way electrical cables which are 

laid across the top of the gearbox. 
7. Disconnect drive shafts at road wheel hubs by 

unscrewmg 4 bolts attaching rubber shoe units 
to housings. 

8. Slide housings towards the differential and off 
splines on their respective drive shafts. 

9. Ease drive shafts away from hubs towards 
differential, carefully removing compression 
springs carried in recesses in shaft ends. 

10. Support engine under sump. 
11. Remove 4 bolts attaching clutch housing to 

engine. 
12. Remove 4 bolts which secure gearbox to the 

2 front rubber engine mounts. 
13. Slightly loosen the 1 bolt which secures rear 

mounting tube on engine to rubber on rear 
mounting bracket. 

14. Lift out transmission unit complete through 
' access panel behind seat. 

Note: The designations " left" and "right" 
assume looking from the rear towards the front 
of the vehicle. 
There is no drain plug on the gearbox. Although 

there is a drain plug for the differential housing, the 
weight of the quantities involved 1s so small that the 
transmission unit should be removed complete with 
its content of oil. 

Replacement of Transmission Unit 
in Vehicle 

Replacement is by carrying out the instructions 
for Removal of Transmission in the reverse order. 

Note: Check levels of oil in gearbox and 
differential housing in a newly installed transmission 
unit prior to driving the vehicle. 

Centrifugal Clutch 

Power from the engine is transmitted via a 
simple centrifugal clutch. This consists of three 
trailing shoes attached by pivots to the forward face 
of the engine flywheel, and which revolve inside a 
drum on the input shaft of the gearbox. 

The shoes are held in the 'off' position at low 
engine speeds by springs. As engine speed builds up, 
however, centrifugal force overcomes the spring 
tension, the shoes come into contact with the drum 
and thus take up the drive. The clutch commences to 
grip at 1200 rpm and is fully engaged at 1500 rpm. 

Dismantling Clutch 

It is necessary to remove the transmission unit 
complete to gain access to the clutch. 
With transmission unit removed, the clutch will be in 
two parts. The drum will be located in the clutch 
housing : the shoes will be on the flywheel still 
attached to the engine. 

To remove shoes: 

1. Knock back tabs on 6 washers under bolts 
which secure the three clutch shoe locking 
plates. 

2. Unbolt shoe pivot bolts from flywheel. 

3. Withdraw sub-assembly consisting of clutch 
shoe locking-plates, clutch top plate and the 3 
shoes on their pivots. 

4. Unhook shoe return springs from pins on shoes. 

5. Withdraw shoes complete with bearing sleeves. 

6. Withdraw pivot bolts and bearing sleeves from 
shoes. 

7. Remove 3 clutch spring locating pets from 
clutch top plate. 

To remove clutch drum: 

1 . Knock back tab washer in the centre of drum 
and remove retaining nut and washer. 

2. Withdraw drum and woodruff key from tapered 
drive shaft, using an extractor located in the 
two tapped holes in the drum boss if necessary. 

Reassembly of Clutch 

Reassemble by reversing the above procedures. 
It should be noted that the lock washer on the clutch 
drum shaft should be knocked down in two 
directions - one side to lock to a flat in the drive 
shaft, one side to lock the retaining nut. 

Any tab washer taken off during a partial or 
complete strip down should be renewed. Old tab 
washers should not be used again. 
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Automatic 
transmission unit 
with clutch shoes 
removed. 
Testing the 
clutch drum for 
swash and buckl!l. 
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General arrangement of the Centrifugal Clutch 
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DRIVE SHAFT 

RUBBER GAITER 

DIFFERENTIAL HOUSING 

CENTRIFUGAL CLUTCH 
HOUSING 

DIFFERENTIAL 
OIL FILLER 

\ 

GEARBOX COVER 

CENTRIFUGAL CLUTCH DRUM 

GEARBOX OIL 
LEVEL PLUG 

DIFFER6NTIAL 
j; OIL LEVEL PLUG 

~Fetti!NTIAL DRAIN PLUG 
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DRIVE SHAFT 

BEVEL PINION 

GEARBOX BREATHER 

GENERAl ARRANGEMENT OF AUTOMATIC TRANSMISSION 
GEARBOX AND DIFFERENTIAl 
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SALfE;BURY VARIABLE DRIVE UNIT 
No. 2 PULLEY 
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SAL1SBURY VARIABLE DRIVE UNIT ._) 
No. 1 PULLEY 

SAlfSBURY VARIABLE DRIVE UNIT 
No. 2 PULLEY 

MAIN ORlVE CHAIN CASE 

CHAIN TENSIONER 

DRIVE COUPLING UNIT 

BEVEL PINION SPROCKET 
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The clutch should be checked for lining wear, 
that the shoes are free on their pivots, that there is no 
excessive wear in the shoe. bushes, and that the shoe 
return springs are intact. 

The bushes are a press fit in the clutch shoes 
and may be replaced separately when necessary. 
However, the clutch shoes are not relineable and 
should be renewed when necessary. 

A certain amount of scoring to the friction face 
of the drum will probably be observed. This will not 
affect the operation of the clutch unless excessive. 

Any swash or buckling of the clutch drum may 
be detected using a dial gauge indicator secured to 
the clutch housing (see picture on page50 ). 

Salsbury Variable Drive Unit 
Model 795 

The Salsbury Model 795 Variable 'V' Automatic 
Drive Unit consists of three discrete components­
the driving pulley assembly (No. 1 Pulley), the driven 
pulley assembly (No. 2 Pulley) and the drive belt. 
Both pulleys have a fixed sheave and a movable 
sheave. 

After the clutch is engaged and as the engine 
speed increases, centrifugal force acting on 3 weighted 
toggles in No. 1 Pulley tends to force the movable 
sheave towards the fixed sheave. This action in turn 
tends to force the drive belt up in the pulley, away 
from the hub. The effective diameter of No. 1 pulley 
therefore increases and the drive belt tends to tighten. 
The belt forces the movable sheave in No.2 pulley 
away from the fixed sheave against the action of a 
compression spring. The belt descends towards the 
hub, and therefore decreases the effective diameter of 
No.2 Pulley. 

DRIVING PULLEY CUP 

r 
DRIVING PULLEY DOME 

SHEAVE 

D 

-' . l 
'• 

,~ , .. · 

Hence, an increase in engine speed produces a 
higher gear ratio between the engine and drive 
wheels. Conversely, a decrease in engine speed, ._. 
produces a lower gear ratio between the engine and 

.. < 

drive wheels. . . ·~ . (• . 
Movement of the toggles in No. 1 Pulleyls • 

constrained by a " ramp"- the dome-shaped co~er at 
the rear of the pulley. This ramp is, in effect, a cam 
whose profile has been designed to provide tw.o 
working regions. One working region is effective at 
low vehicle speeds, giving a low gearing ratio. The 
other is effective at normal vehicle speeds, givin~ 
higher gearing ratios. 

Automatic Transmission 
_Unit showing Salsbury 
Variable Drive Unit. 

In addition to a compression spring, No.2 Pulley 
also incorporates 3 small toggles moving under 
centrifugal force. These, to some extent, offset the 
action of the spring, and result in smoother working, 
especially during acceleration, than would be possible 
using a spring by itself. 

The design of the two pulleys is such that the 
balance of forces acting in them ensures that the 
vehicle employs an acceptable gearing ratio at all 

~--------~-DRIVEN PULLEY 
(No. 2 PULLEY) 

GENERAL ASSEMBLY OF AUTOMATIC TRANSMISSION 
WITH COMPONENTS OF SALSBURY DRIVE UNIT IDENTIFIED 

•; sa 
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speeds. After engagement of the clutch, the engine 
speed rapidly builds up to about 3500 RPM, and 
holds this value from a very low road speed up to 
approximately 45 MPH, at which point the No. 1 
Pulley toggles are in the highest position on the 
ramp, corresponding to a fixed gear overdrive. 
Above about 45 MPH. road speed increases propor­
tionately with engine speed, giving a maximum speed 
of approximately 60 MPH at 4500 RPM. 

It is not recommended that repairs be attempted 
to any of the drive unit components. Failure of a 
component will therefore involve fitting a replacement. 
Replacement of the belt or either pulley will 
necessitate the removal of both pulleys. 

Removal of Pulleys 

1 . Remove bolts retaining driver's seat-back and 
tilt seat-back forward. 

2. Remove screws around perimeter of the personal 
impedimenta tray and remove tray. 

3. Remove central retaining nuts and washers from 
No. 1 and No. 2 Pulley. 

4. Withdraw pulleys from their shafts. 
If for any reason a pulley is removed, it should 

be inspected for the following : 
No. 1 Pulley - Presence of all components 

- Wear in centre bush 
Damage to toggle arms and 
pivots 

- Excess1ve looseness of toggle 
arms 
Seized toggle arm pivots and 
rollers 

No. 2 Pulley - Presence of all components 
Cracks in cover 

- Damage to links, pins and pivots 
- Excess1ve wear of links, pms 

and pivots 
- Damage to coil spring 

Inspection must be made without dismantling 
pulleys. 

Transmission Unit 
with Salsbury 
pulleys removed. 

Note : The normal slack fit of the three sets of 
links in No. 2 Pulley should not be confused 
with excessive wear. 

Belt - Wear (Mmimum width 26 mm) 
- Missing or broken strengthening 

bars 
Canvas shredding from the 
contact surface or strengthening 
bars. 

Note: The belt should not be changed solely 
because the rubber between the bars has 
cracked as this occurs very early in belt life. 

PIVOT PIN 

\ 

TOGGLEARM \ 

NYLON SHEAVE 
I 

fiX EO SHEAVE 
RAMP 

ROLLER 

CIRCLIP 

RETAINING BOLT 

NYLON BUSH 

Replacement of Belt 

1 . Remove both pulleys (see above) . 
2. Check pulleys as above. 
3. Compress spring of No. 2 Pulley using 

recommended compressing tool. (See drawing 
on page 54 ). 

4. With both pulleys off the shafts, locate belt deep 
into No. 2 Pulley and trap it in this position by 
removmg compressing tool. 

5. Place No. 1 Pulley in belt. 
6. Offer both pulleys to shafts and fit, replacing 

keys, washers and retaining bolts. 
Note: The longer key and the longer bolt are 
fitted to No. 2 Pulley. 

7. Rock the vehicle and hence both pulleys to 
restore unit to correct gearing ratio. 

8. Check tightness of retaining bolts (30-32 lb/ft.). 
Note : See drawing on page 54 for special 
holding tool to facilitate procedure No. 8. 

Use of recommended 
compressing tool in 

the replacement 
of belt 

Main Drive Chaincase 

The chaincase is bolted to the front of the 
transmission unit and carries the drive from the No. 2 
Pulley, via a triplex chain, to the bevel pinion of the 
differential. There is a setting link between the 
chaincase and gearbox, and also the 3 fixing holes in 
the perimeter of the chaincase are slotted to allow 
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for setting so that the distance between centres of 
the shafts carrying No. 1 and 2 Pulleys is 1 0 · 250 
inches. 

The speedometer drive is taken from the driven 
pulley shaft by means of a worm gear on this shaft. 
and its mating gear is connected to the end of the 
speedometer cable. 

The chaincase is lubricated by oil contained in 
the differential housing. ... 

Removal of Chaincase 

1. Drain differential. Dram plug 1s located on front 
of differential housing underneath the lower 
nght hand corner of the chaincase. (See drawing 
on page 52). 

2. Remove Pulleys No. 1 and 2 (see page55 ) . 
3. Remove nut on stud securing adjuster rod to 

gearbox. 
4 . Remove 3 nuts on studs through chaincase 

slotted fixing holes. 
5. Withdraw chaincase complete with drive belt 

settmg rod. 

Dismantling Chaincase 

Important: Before dismantling any section of 
the chaincase. read Note 1 on page 58 in the 
section dealing with REASSEMBLY OF 
CHAINCASE. 

1. Remove pinion shaft from bearing cap. 
2. Withdraw speedometer drive housing after 

DIFFERENTIAL 
01 L LEVEL PLUG 

removing rectangular retaining washer. 
3. Replace No. 2 Pulley with its key. 
4. Firmly hold No. 2 Pulley to prevent mechanism 

turning and loosen pinion shaft retaining nut. 
Remove No. 2 Pulley. 

5. Remove retaining nut and washer and withdraw 
pinion shaft. The inner race of the bevel pinion 
small bearing will slide along the shaft. and may 
then be separated from the outer race. This will 
expose a number of shims which must be 
removed before fully withdrawing the pinion 
shaft. The inner race of the bevel pinion large 
bearing will separate from the outer race as 
the pinion shaft 1s removed 

6. Withdraw key, distance piece, inner race of 
pinion shaft large beanng and shims off pinion 
shaft. 

7. Remove breather complete. 
8. Remove chain tension adjusting screw and its 

locknut. 
9. Remove 8 bolts around perimeter of chaincase. 

10. Remove nut on chain tensioner pivot. 
11. Withdraw chain tensioner pivot through bearing 

in chaincase front plate. 
12. Split casing . The driven pulley shaft large 

bearing w1ll remam on 1ts shaft in the front 
section of the chaincase. The inner race of the 
dnven pulley shaft small beanng will slide 
along its shaft. 

13. Remove belt adjuster rod assembly. 
14. Remove chain tensioner. 
15. Remove spacer next to sprocket from driven 

pulley shaft. 
16. Withdraw driven pulley shaft, complete with 

chain and sprockets out of inner race of dnven 
pulley shaft large beanng. 

17. Remove sprocket off ItS key on driven pulley 
shaft. 

18. Remove worm gear and ball key from driven 
pulley. 

19. Remove driven pulley spacer from oil seal. 
20. Remove oil seal and circlip and press driven 

pulley shaft large bearing out of front section 
of chaincase. 

21. Withdraw driven pulley shaft small bearing out 
of bas;k_section of chaincase. 
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22. Press outer races of pinion shaft bearings of 
both sections of chaincase. 
Note: To facilitate removal of bearing races 
from chaincase sections, it is recommended that 
the complete casting be heated uniformly. 
In no circumstances should local heat be applied 
as this may distort the casting. 

23. Grind off rivets to vibration damper rubbers and 
w ithdraw rubbers. 

Reassembly of Chaincase 
Reassemble by reversmg the above procedure. 

However, the following points should be noted : 
1. The preloading of the taper roller bearings of the 

pinion shaft is critically set from zero to 0 ·001 " 
and should not be disturbed unless absolutely 
necessary. However, if the shaft has to be 
stripped, one of the following procedures should 
be adopted to obtain the correct preload on 
refitting : 
(i) If no new or replacement parts have been 
fitted:-
After removal of the pinion shaft front bearing 

cap, the pinion shaft retaining nut should be marked 
relative to the pinion shaft itself. The number of turns 
required to remove the nut from the shaft should be 
noted. When reassembling, the shims must be 
replaced in the same positions on the pinion shaft 

80mm NOMINAL 

(REF.) 3·8675 ·002 
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USE SHIMS TSD.2259·(FIAT.734699) ·0039 (·lOmm) 
TSD.2260·(FIAT.734700) ·0059 (·15mm) 

638 NOMINAL TO UNDERSIDE OF PINION HEAD 
PINIONS MARKED '0 ' 
FOR PINIONS MARKED • 5; -.10;+15 ETC. 
REPRESENTING + ·05mm -·10mm ~·15mm 
REMOVE APPROPRIATE SHIMS 
FOR PINIONS MARKED -5; -10;-15 ETC. 
ADD APPROPRIATE SHIMS 

and the nut should be tightened until it is in exactly 
the same position relative to the shaft. 

(ii) If new or replacement parts have been 
fitted :-
(a) Pinion shaft, Large Pinion Shaft Bearing 
and/ or Back Section of Chaincase. 
The correct positioning of the pinion wheel 

relative to the crown wheel is most important. This is 
adjusted by the shims placed directly between the 
underside of the pinion head and the large pinion 
shaft bearing. (See drawing on this page ). 

When the appropriate sh1ms for a standard 
("0" ) pinion h'ead are in place, the dimension from 
the rear face of the top shim (and hence the 
underside of the pinion head) to the machined rear 
face of the back section of the chaincase should be 
0 ·538 inches 
This dimension may be found using a dial gauge 
indicator. Alternatively, it may be measured directly 
using a special tool. recessed to a depth of 0 ·538 
inches, which is placed on the machined rear face of 
the back section of the chaincase. 

A standard pinion is marked with the symbol 
"0" in the keyway recess, and no further adjustment 
is required on the shims under the pinion head. 

A pinion marked "+ 5". "+ 1 0", or " + 15" etc. 
denotes that the pinion is ·05 mm, ·1 0 mm etc. 
oversize. The thickness of shims as found above must 
be reduced by the appropriate amount. (See drawing 
on th1s page ). 

A pinion marked "-5", "-1 0", or "-15" etc. 
denotes that the pinion is ·05 mm, ·1 0 mm etc. 
undersize. The thickness of the sh ims as found above 
must be increased by the appropriate amount. (See 
drawing on this page ) . 

Preloading of the bearings on the pinion shaft 
is then achieved using the method described in 
Section 1 (ii) (b) below. 

(b) All other components on the Pinion Shaft, 
and/ or front section of Chaincase. 
Refit original shims under pinion head. On 

assembly a dummy bevel pinion spacer of known 
length, longer than the original spacer. should be 
fitted . Using a dial gauge, check the pinion end float. 
The length of the dummy spacer minus the end 
float minus j ·0,001 " is the length of the actual spacer 
required . 
Example. 
End play 
Dummy spacer 
Actual spacer required 

equals 

0 ·020" 
0 ·060" 
0 ·060" minus 0 ·020" 
0 ·040" 
0 ·040" minus 0 ·001" 

equals 0 ·039" 
i .e. fit spacer and/ or shims to the value of 0 ·039". 

2. If the pimon shaft is replaced, then the 
differential crown wheel should also be replaced 
as each set is manufactured as a mating pair. 

3. Paragraph required on tensioning of triplex 
chain in chaincase. 

4. Any oil seal taken off during a partial or 
complete strip down should be renewed. Old 
oil seals should not be used again. 

5. When filling the differential with oil, the last 
.; pint should be poured into the chaincase 
through the hole which accepts the speedometer 
drive housing. 
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hge 58 - Beassembl7 of Chaincase 

Para 1(i) last sentence, after "tightened" delete remainder of sentence 

and insert "to a torque loading of )51bs ft nominal, 4o lbs ft maximum. 

Fit new split cotter pin" 

Para 1 (ii)(b) At the end of the paragraph add "Fit washer and castellated 

nut, torque tighten to 35lbs ft nominal 40 lbs ft maximum. Fit split 

cotter pin". 

+ • 
Bottom left hand corner of sketch , delete "(REF) 3 . 8675 . 002 and 

insert "REF 3. 6875 : .00211 
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Gearbox 

The gearbox is housed in a one-piece aluminium 
casting, the centrifugal clutch housing and final 
drive housing being cast integral with it. The clutch 
housing bolts directly onto the engine and the 
chaincase bolts onto the final drive housing. 

The four ball bearings which are pressed into 
the gearbox housing carry two shafts. The drive shaft 
transmits torque from the clutch and the driven shaft 
transmits torque to the No. 1 Salsbury Pulley. 

A cover plate is bolted to each end of the 
gearbox. These cover plates are fitted with oil seals 
around the drive, driven and gear selector shafts. 

The gearbox housing acts as an oil container 
which is separate from that for the final drive gears. 
The gearbox housing contains an oil level plug, and 
the top cover is fitted with a combined oil breather/ 
filler plug. A drain plug is not fitted. 

Gear selection is made by means of a sliding 
selector shaft which operates a selector fork. The 
shaft is notched to accept a spring loaded ball 
which retains it in each gear position. It is actuated 
by an external selector arm pivoted to a clevis on the 
forward gearbox housing cover plate. 

Gearbox with cover removed. 

Gearbox with layshaft partly withdrawn. 

The gearbox has only three selector positions -
forward, neutral and reverse. 
Forward gear: 

Torque is transmitted from the drive shaft to the 
driven shaft by a pair of constant mesh helical gears. 
The gear on the drive shaft is free running on needle 

roller bearings. The mating gear is keyed to the 
driven shaft. Selection of forward gear dogs the free 
running gear onto the drive shaft. 
Reverse gear : 

Torque is transmitted from the drive to the 
driven shaft by a constant running duplex chain and 
sprockets. The sprocket on the driven shaft is free 
running on needle roller bearings. The other sprocket 
is keyed to the drive shaft. Selection of reverse gear 
dogs the free running sprocket onto the driven shaft. 
Neutral gear: 

Both dog clutches are disengaged. Both gears 
are stationary with the driven shaft stationary. The 
sprockets and chain are rotating with the drive shaft. 

Most work on the gearbox will involve removing 
the complete transmission unit (see page49 ). 

Dismantling Gearbox 

1. Remove gearbox cover by removing retaining 
nuts from the 4 studs. The breather/filler plug 
may remain in situ. 

2. Drain off oil by pouring from the top. 
3. Remove selector locator spring and ball. A 

magnetised screwdriver will facilitate. 
4. Remove selector fork split taper pin, using a 

lever (see picture on page 61 ) . Use a small 
block of wood or s1milar material between the 
lever and the edge of the gearbox housing. Do 
not lever directly against the gearbox edge. 

5. Remove external selector arm by withdrawing 
two clev1s pms. 

6. Reattach selector arm in reverse position (clevis 
uppermost) to use as a handle for withdrawing 
cover plate. 

7. Remove selector fork and withdraw selector 
shaft. 

8. Knock back tab washer in centre of clutch drum 
and remove clutch drum retaining nut and 
washer. 

9. Withdraw clutch drum and woodruff key from 
tapered drive shaft using an extractor if necessary. 

10. Remove nuts and spring washers retaining front 
and rear bearing cover plates. 

11 . Remove both bearing cover plates and their 
recessed oil seals. 

Gearbox w1th rear bearing cover plate removed. 

12. Remove selector shaft oil seal. 
13. Lock gears by engaging both dog clutches. 
14. Knock back lock washer on driven shaft gear 

retaining nut and slacken off nut. 

5I 



) 

(t 

( 

~ 

) ) ) ) ) ) 

CLUTCH SHAFT 
OIL SEAL 

CLUTCH SHAFT 
REAR BEARING 

CLUTCH SHAFT 

REAR BEARING COVER 1 1 d 

LAYS HAFT 
REAR BEARING 

LAYSHAFT 
SPACER 

NEEDLE 
ROLLER BEARING 

) ) ) ) 

CLUTCH SELECTOR DOG 
SHAFT SPROCKET 

SELECTOR DOG 

THRUST WASHER 

GENERAL ASSEMBLY OF GEARBOX 

J ) _) 

CLUTCH 
SHAFT GEAR 

) J ) _) 

CLUTCH SHAFT SPACER 

CLUTCH SHAFT 
FRONT BEARING 

LAYSHAFT KEY 
LAYSHAFT 

LAYSHAFT FRONT BEARING 

LA YSHAFT GEAR 

) ) J 

~ 

, .. 

"' 

.. 

i 



-
.. 

. , 



•. 1 

t 
(" 

~ 
k 
"" 

·_J } j ) 

CLUTCH SHAFT 
OIL SEAL 

CLUTCH SHAFT 
REAR BEARING 

CLUTCH SHAFT 

\ 

\ 

REAR BEARING COVER 

LAYSHAFT ___.-
REAR BEARING __.---

LAYSHAFT 
SPACER 

' 1-r 

NEEDLE 
ROLLER BEARING 

r;>,~ 

J ) ) ( ) CJ :J c J 

CLUTCH 
SHAFT SPROCKET 

SELECTOR DOG 

/ 
I 

SELECTOR DOG 

THRUST WASHER 

GENERAL ASSEMBLY OF GEARBOX 

J c ) c ) c ) c ) c J ··u c J 

CLUTCH 
SHAFT GEAR 

CLUTCH SHAFT SPACER 

I 

CLUTCH SHAFT 
FRONT BEARING 

LAYSHAFT KEY 

I 
LAYSHAFT 

LAYSHAFT FRONT BEARING 

LAYSHAFT GEA~ 

• 

' 

J 

t 
... 

l 

i -



15. Eese driven shaft gear off its key using two 
levers 

16. Withdraw driven shaft forwards (away from 
clutch housing), removing gear and other 
components from shaft as possible. The inner 
race of both driven shaft bearings will slide 
along shaft: the outer races will remain in the 
gearbox housing. Insert a rod through the rear 
driven shaft bearing to retain duplex chain 
sprocket as shaft is withdrawn. 

17. Remove sprocket retaining circlip from drive 
shaft. 

18. Ease sprocket along shaft. 
19. Withdraw drive shaft complete with rear bearing 

through clutch housing. Inner race of front 
bearing w ill slide along shaft and outer race will 
remain in the gearbox housing. Remove all 
components on drive shaft plus driven shaft 
sprocket and duplex chain as possible. 

20. Press inner race of rear bearing off drive shaft. 
21. Extract outer races of remaining 3 bearings out 

of gearbox casing . 

-o o 

' Exploded view of gearbox components. 

Reassembling Gearbox 
Reassembly is by reversing the dismantling 

procedure. However, the following points should be 
noted. 

1 . The clevis pin with a flat to the head is used for 
the pivot clevis in the gearbox front cover plate. 

Removing selector fork 
split taper pin using a 

lever. Note the interposition 
or a small block of wood 

between lever and gearbox 
casing to prevent 

damage to casing. 

2. The gear selector fork is fitted with its webbed 
boss to the front (away from the engine). 

3. None of the bearings should be left proud of 
the outside faces of the gearbox casting. 

4. If facilities exist for warming the complete 
casting prior to fitting the bearings, these should 
be used. However, local heating must not be 
employed as this may distort the casting. 

5. When adjusting sprocket and gear positions on 
their respective shafts. ensure that the shafts 
run freely but without excessive end play. 

6 . It is essential, when fitting the front bearing 
cover plate to ensure that the oil seal is not 
abraded on the sharp shoulder of the shaft. It is 
recommended that a collar of external diameter 
to match the shoulder, but with a radius to one 
edge, be made up. This should be temporarily 
slipped onto the driven shaft to abut the 
shoulder and with radiused edge outward. 
The cover plate, complete with oil seal should 
then be offered to the gearbox, bolted down, 
and the collar removed . (See picture on this page ). 

Rad1used collar being positioned to protect oi l seal 

when ref1 tting front bearing cover plate to gearbox. 
See point 6 'Reassembling Gearbox · 

7. Any oil seal taken off during a partial or complete 
stripdown should be renewed . Old oil seals 
should not be used again. 
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h ge 61 Reassembling Gearbox 

Insert additional paragraph 

118. It i s essential t hat the lay shaft nut is fi tted with t he chamfer 

against t he locking washer. This ensures that t he corners of the nut 

do not di g int o the washer and tend to t urn it , when tightening, so 

pl acing a strain on the internal locat ing tab ." 
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Differential 

The differential is located within the transmission 
unit casting and is of spiral bevel crown wheel and 
pinion type. The two drive shafts are universally 
coupled to the two captive sun gears by means of 
'pot' type slip joints (see drawing on page 62 ). The 
differential cage, which contains the usual arrange­
ment of 2 captive sun gears meshing with 2 free 
planet gears, runs in two taper roller bearings fitted 
to removable housings bolted on either side of the 
transmission housing. Each drive shaft is fitted with 
an oil seal in a flexible rubber gaiter. 

Oil level and drain plugs are provided in the 
casing. (See drawing on page 52 ). 

Removal of Differential 

1. Remove transmission unit from chassis (see 
page49 ). 

2. Drain oil from differential case. 
3. Remove circlip and sleeve from right hand drive 

shaft. 
4. Remove nuts which secure both the left hand 

gearbox mounting bracket onto the differential 
casing and the larger (left hand) differential 
case cover. 

5. Withdraw differential unit complete with drive 
shafts, sliding right hand drive shaft through its 
oil seal. 

Differential unit complete with left 
and right hand drive shafts. 

D ismantling Differential 

-- -~ .. ~ .. 

1. Remove circlip and sleeve from left hand drive 
shaft. 

': 
2 Slide oil seal along drive shaft and remove 

assembly, consisting of differential case cover, 
bearing housing, oil seal, seal housing, boot. etc. 

3. Remove 6 bolts attaching crown wheel to 
differential cage and withdraw crown wheel. 

4. Separate two halves of differential cage. 
5. Withdraw right hand drive shaft. 
6. Withdraw right hand 'pot' joint retainers from 

their pins. 

l 

7. Withdraw right hand captive "sun" gear and 
shim. 

8. Prise back tabs on "planet" gear cross pin 
retaining ring and remove ring. 

9. Withdraw cross pin, removing its two planet 
gears as possible. 

10. Withdraw left hand drive shaft and remove 'pot' 
joint retainers. 

11 . Withdraw left hand captive pinion and shim. 
12. Remove oil seal gaiter. 
13. Remove oil seal. 
14. Remove seal retaining bush. 
15. Remove bearing locking ring. 
16. Withdraw roller bearing. 

I 

Note: A special tool- Fiat No. SAT-A-55022-
is necessary for any adjustment of the bearing 
pre-loading rings fitted to the rubber gaiters. 

I· -l, -
tt 

= 
... ... 

Reassembly of Differential 

Reassemble by reversing the above procedure. 
The following points should be noted: 

1 . The two halves of the differential cage have 
mating marks on their edges. These must be 
aligned on reassembly. 

2. When reassembling, the position of the 'pot' 
joint pins on one drive shaft relative to the 
position of those on the other drive shaft is 
immaterial. The positions change, in any case, 
with differential action. 

3. The thickness of the shims to be fitted behind 
the two captive sun gears can be assessed only 
by trial and error. The sun and planet gears 
should be free running wrthout excessive play 
in the gear train. 

4. Check level of oil in differential prior to running 
vehicle. 

" Exploded" v1ew of differential unit. 
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Fuel System 

The petrol is contained in a 4! gal. tank located 
on the left .hand side of the front compartment. The 
filler does not project through the body and it is 
therefore necessary to lift the front compartment 
cover to refuel. The fuel outlet is located to the 
bottom left rear corner of the tank, the end of a length 
of 5 mm clear flexible plastic pipe being pushed onto 
the outlet nipple and a spring clip secures the pipe 
on the nipple. The flexible pipe passes through 
grommeted holes in two box section longitudinal 
chassis members just to the rear of the forward 
transverse chassis member. The run continues 
rearward along the inner face of the right hand 
longitudinal box section chassis member, passing 
through grommeted holes in three transverse members 
under the chassis platform and thence to the petrol 
pump at the engine where it is pushed onto the inlet 
nipple and retained by a spring clip. 

The position of the petrol pump inlet will vary 
according to which of the two petrol pumps is fitted 
- either a Weber PM 27 or a Solex PE 15080. For 
details of fuel pumps and carburettors (Weber 32KS3 
or Solex 40P1 D) will be found on page 24 et seq. in 
the Engine section of this manual. 

The fuel tank is located on the left 
hand side of the front compartment. --

Removal of Fuel Tank 
1. Remove flexible pipe from tank and drain tank. 
2. Pull off electrical connection at tank fuel gauge 

unit. 
3. Remove two bolts retaining bottom of tank to 

chassis. 
4. Remove bolt retaining top of tank to front 

bulkhead. 
5. Lower tank and withdraw from below. 

Replacing Flexible Fuel Line 
Replacing the 5 mm plastic fuel pipe is a simple 

matter of passing it through the various holes in the 
chassis members and clipping it to the chassis at 
close intervals. Any worn grommets should be 
replaced and the line should never be passed under 
chassis members where it might be damaged in 
jacking up the vehicle. 

Note: At least 6" of slack must be left in the 
line to allow for subsequent shrinkage in service. 

Fuel Gauge Tank Unit 
The fuel gauge float unit within the fuel tank is 

dealt with in the section of this manual dealing with 
electrical systems. (See page 92). 
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-~~Suspension, Wheels, Tyres .. 

~r·ont Suspension 

The front suspension is of leading arm 
parallelogram type. The arm is pivoted to the front 
cross member of the chassis. The leading end of the 
arm is provided with bearings for the front axle shaft 
and with a pivot bracket for the front spring/hydraulic 
telescopic damper unit. The upper anchorage for this 
unit is a bracket welded to the front bulkhead. The 
upper linkage of the parallelogram consists of two 
parallel links one end of each of which is attached to 
a bracket on the front bulkhead, the other ends being 
attached to a vertical lever which is splined onto 
the axle shaft. These ends are attached by means of 
bolts in rubber cone bushes. 

Parallelogram front suspens1on. 

Dismantling Front Suspension 

1. Jack up front of vehicle at the recommended 
jacking points. 

2. Remove front road wheel. 
3. Disconnect hydraulic brake pipe from banjo, 

following the procedure detailed on page 77. 
Note : Do not move the banjo which is preset 
at a specific angle. 

4. Disconnect ball joint assembly on steering rod 
from steering lever. 

5. Disconnect telescopic damper unit from top 
fixing (lock nut and nut or self-locking nut). 

6. Remove lower pivot bolt to telescopic damper 
unit. 

7. Remove pivot bolti at bulkhead end of top 
parallel links. 

8. Remove leading arm chassis pivot bolt. 
9. Remove leading arm assembly complete with 

hub and brake assemblies. 
Front Hub 
1"'0. Unscrew dust cap and remove large washer. 
11 . Remove brake drum (see page 77 ). 
12. Remove split pin, hub nut and washer. 
13. Withdraw hub from stub axle. 
14. Withdraw oil seal. 
15. Withdraw both ball bearings. 
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16. Remove distance sleeve. 
leading Arm Axle Assembly 
17. Remove self-locking nut on axle shaft at 

vertical arm end. 
18. Remove pinch bolt from vertical arm. 
19. Mark vertical arm and axle shaft to record angle 

for reassembly. 
20. Slide vertical arm off axle shaft splines. 
21 . Remove axle shaft spacer. 
22. Remove rubber sealing ring. 
23. Remove exposed thrust washer. 
24. Withdraw axle shaft complete with bearing 

inner races and spacer. 
25. Remove sealing ring and thrust washer from 

king pin end of axle shaft. 
26. Remove bearing inner races and spacer from 

axle shaft. 
27. Withdraw 2 needle roller bearings from leading 

end of leading arm. 
28. Withdraw 2 rubber bushes and spacer from 

trailing end of leading arm. 
Steering Swivel Pin 

29. Remove brake back plate 
30. Remove cotter pin. 
31 . Withdraw swivel pin. 
32. Withdraw fibre thrust pads. l 
33. Withdraw stub axle from axle shaft. 
34. Withdraw bushes from stub axle. 

Reassembling Front Suspension 

The front suspension may be reassembled by 
reversing the above procedures, but the following 
points should be noted : 

1. The needle roller axle shaft bearings (No. 27 
above) should be pressed in. 

2. The thrust washer tags must engage in slots on 
the leading arm (Nos. 23 and 25 above). 

3. Ensure that marks made on the vertical arm and 
axle shaft correspond (No. 19 above) . The pinch 
bolt is an easy push fit. If any force is necessary 
to insert it, then the vertical arm has been 
wrongly positioned on the splines. 

4. When fitting a stub axle, after the hub nu~ 
been tightened, drill a hole 7/ 64 inch dia~~~;r I 
for split pins. Remove nut. Clean away swart. 
Replace nut. Fit new 3/32 inch diameter split pin. 

5. Do not tighten bottom telescopic damper unit 
retaining both until vehicle weight is on the 
road wheel. 

6. Do not over-tighten the top telescopic damper 
unit retaining nut. This will result in spreading 
the spacer and damaging the rubber buffers. 

7. The top retaining components for the telescopic 
damper unit are assembled in the following order: 
(i) Cup with small centre hole placed on damper 

unit stud convex side down. 
(ii) Rubber with spacing, spacer side up. 
(iii) Cup with larger centre hole, concave side up. 
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(iv) The second rubber. 
(v) Cup with smaller centre hole, concave 

side down. 
(vi) Nut. 
(vii) Lock nut. 

Note : In some damper unit assemblies, 
items VI and VII above are replaced with a 
self-locking nut. 

The bulkhead bracket will finally be located 
between the top surface of the bottom rubber 
and the cup at the bottom of the top rubber. 

8 . Grease bearings on reassembly. Care should be 
taken to ensure that the bearings are not 
over-greased as otherwise the grease will force 
its way past the seal (see Instruction 14) and 
into the front brake drum. 

Rear Suspension 
The rear suspension is basically a standard Fiat 

semi-trailing arm. The framework of the rear 
suspension unit is a wishbone construction - the 
rear suspension arm assembly - which is pivoted to 
brackets welded to tubular chassis members. The 
suspension arm provides the lower anchorage for the 
telescopic damper unit and the lower seating for 
the rear suspension coil spring. The damper unit is 
located within the coils of the spring. The upper 
anchorage for the damper unit and upper seating for 
the coil spring is a box bracket welded between the 
side longitudinal chassis member and the transverse 
tubular drop member. Each rear suspens1on arm also 
carries a rear axle shaft. hub and brake assembly. 

Semi trailing arm rear suspension showing 
upper mounting of telescopic damper unit. 

Removal of Rear Suspension Assembly 
1. Jack up vehicle and place on stands at the 

recommended jacking points (see page 5 ). 
2. Remove rear wheel. 
3. Drain hydraulic brake system (see page 77). 
4. Disconnect flexible bundy hydraulic brake pipe 

at either end. 
5. Disconnect drive shaft at hub 
6. Take the weight of the suspension un1t onto a 

jack, thereby slightly tensioning the rear 
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suspension coil spring. 
7. Remove telescopic damper unit top and bottom 

nuts. 
8. Lower the suspension unit on the jack. 
9. Withdraw telescopic damper unit downward 

through the hole in the suspension arm. 
10. Withdraw the rear suspension coil spring 

complete with upper spring seating and rubber. 
11. Remove both suspension arm pivot bolts and 

shim washer. 
Notes : 

(i) The rear pivot bolt has a captive nut: the 
front pivot bolt has a free nut. 

(ii) Note the number and position of shim 
washers for subsequent reassembly. They 
will vary from vehicle to vehicle. 

12. Withdraw pivot bolt rubber bushes. 

Method of removal of telescopic damper un1t 
downward through a hole in the suspension arm. 

Wishbone framework of rear suspension showing 
coil spring m 1ts lower mounting. 
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Reassembly of Rear Suspension 
Reverse the above procedures, noting the 

following points: 
(i) Pivot bolts should not be tightened until 

suspension is in its normal position when 
weight of vehicle is on the road wheels. 

(ii) The suspension will not assume this 
position immediately upon lowering 
vehicle onto road wheels. It is necessary 
to roll the vehicle a few yards to 
normalise. 

Rear Telescopic Damper Unit 
This is a non-repairable item which must be 

replaced with a complete new unit when it becomes 
unserviceable. 

Dismantling Rear Hub Assembly 
1. Remove road wheel and brake drum. 
2. Withdraw split pin to castellated nut behind 

drive coupling. 
Note: This nut is tightened to give a pre­
determined rotational torque setting of shaft in 
bearings (see instructions for reassembly of 
Rear Hub) and should not be dismantled except 
when absolutely necessary. 

• 

c 
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" Exploded" view of rear hub assembly 
and drive coupl ing unit. 

3. Remove castellated nut and tab washer. 
4. Withdraw drive coupling unit. 
5. Withdraw spacer from rear of hub unit. 
6. Withdraw axle shaft complete. The inner race of 

the outboard taper roller bearing nearest the 
hub will separate from the outer race. The inner 
race of the inboard taper roller bearing will 
slide along the axle shaft. 

7. Remove 2 oil seals located on either side of hub. 
8. Remove 2 spring ring spacers located between 

the oil seals and roller bearings. 
9. Withdraw 2 taper roller bearings. 

10. Remove collapsible distance piece located 
between the oil seals and roller races. 

11. Drive out 2 bearing cones. 
12. Remove 4 brake backplate retaining nuts 
13. Withdraw brake backplate. 
14. Remove 4 bolts tabbed in pairs. 
15. Withdraw hub unit. 

Reassembling Rear Hub 
Reverse the order of the above procedures, 

packing the hub with grease. 
Notes: 

(1 ) The hub drive coupling unit is replaced 
dished side outward (away from the brake 
back plate). 

(2) The castellated nut (2 above) must be 
tightened to produce a rotating torque of 
shaft in bearings of not more than 
0 ·36 ft. lbs. This should be done using 
Special Fiat Tool : Bearing Rotation Torque 
Dynamometer A95697. 

(3) Both seals, the tab washer under the 
castellated nut and the collapsible distance 
piece must be renewed on reassembly . 

Drive coupling unit. 

Road Wheels and Tyres 
The road wheels are of pressed steel disc type 

and are interchangeable all round. They are attached 
to the wheel hubs by means of 4 studs and 4 wheel 
nuts. The two rear wheels are fitted with anodised 
aluminium hub caps. 

The tyres are 125 x 12, 4-ply with tubes. 
Recommended tyre pressures are : 

Front 17 psi 
Rear 22 psi 
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Steering 

There are a very wide variety of steering systems 
employed in specific examples of the Model 70 
Automatic Tricycle, which have been developed to 
cater for the varying requirements of drivers. Each of 
these variations will involve one of the following 
basic methods of steering. 

(a) Steering wheel. 
(b) Bicycle type handlebars. 
(c) Tiller, either left or nght hand operated. 
Variations include left and right hand tiller, 

combined with downward movement of handlebar 
or tiller to operate the hydraulic brakes, with or 
without pedal assistance: fixed handlebar or tiller 
columns. where braking is solely by pedal. 

However, whichever steering method is 
employed, the drive is taken through the floor of the 
veh icle via a vertical shaft (the steenng post) which 
has a steering lever welded to its upper end. The 
l inkage from this shaft onward to the front steering 
lever at the front hub is common to all systems. It 
consists of a lower steering lever which is splined and 
clamped to the vertical steering post and connected 
to the front steering lever by a track rod fitted with 
two 'sealed- for-life' ball joints. 

A vertical shaft (the steering post) 
takes the steering drive through the floor 
in all variations of the steering system. 
Picture shows basic method for tiller 
or b1cycletype. 
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In the cases of tiller and handlebar types, the 
vertical steering post is actuated by a direct rod 
linkage from the tiller or handlebar to the upper 
steering lever. With a steering wheel, on the other 
hand, steering drive from the steering column is taken 
via a universal joint to a worm and segment steering 
box, the vertical output shaft of wh1ch IS directly 
above the vertical steering post The steering box 
output shaft is linked to the upper steering arm by 
means of a metalastik rubber coupling in a second 
arm parallel to the upper steering arm. 

For steering wheel type steering a steering box is 
coupled to the steering post. 

Dismantling Handlebar or Tiller 
Steering 

1. Jack up front of vehicle and mount on stands 
at recommended jacking points (see pageviiij . 

2. Remove nut to ball joint at each end of track 
rod . 

3. Remove track rod . 
4. Mark position of lower steering lever relative to 

vertical steering post to aid correct assembly. 
5. Remove pinch bolt from lower steering lever. 
6. Withdraw lower steering lever from splines at 

lower end of vertical steering post. 
7. Remove 2 bolts at ball joints at either end of 

upper steering rod . 
8. Remove upper steering rod . 
9. Remove nut and pivot pin from top of vertical 

steering post. 
10. Remove 3 bolts holding top vertical steering 

post bracket to front bulkhead. 
11 . Remove bracket. 
12. W1thdraw vertical shaft upward. 
13. Disconnect throttle cable at twist grip. 
14. Remove 2 screws in cover of direction indicator 

switch and remove cover. 
15. Withdraw direction indicator switch and allow 

to hang on its lead. 
16. Remove handlebar/tiller vertical pivot bolt. 

c 

c 

11 

Lt 



Steering wheel. 
bicycle type 
and tiller type 
steering. 
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17. Remove handlebar /tiller. 
Note: The following instructions refer specifi­
cally to either hand or combined hand and foot 
braking for both tiller and bicycle type steering. 

18. Disconnect brake push rod clevis pin from 
vertical plate welded to end of tiller. 

19. Remove brake return spring. 
20. Remove 2 pivot bolts attaching tiller to brackets 

on bulkhead. 
21. Withdraw tiller unit complete. 
22. Press out bushes in tiller pivot housing. 

Note: Where braking is by foot pedal, items 16 
and 17 above do not apply. In this case, after 
item 15, simply remove bolt and washers which 
clamp lug on tiller to bracket on chassis cross 
tube. Continue dismantling with items 18, 19 
and 20. 

Steering system showing lower steering lever 
and track rod. 

Reassembling Handlebar or Tiller 
Steering 

These systems may be reassembled by reversing 
the above procedures. The following points should be 
noted:-

1 . The lower steering lever must be fitted with the 
boss downward. 

2. When reassembling the vertical shaft, manipulate 
the top bracket to a position where the shaft 
moves freely before tightening the bracket to 
the bulkhead. 

3. If the marks made under Item 4 or dismantling 
procedure are not VISible, to ensure that the 
lower steering lever IS correctly positioned on 
the lower splined end of the vertical shaft, 
adopt the following procedure : 
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(a) Fit track rod to front steering arm. 
(b) Fit lower steering lever to track rod. 
(c) Set handlebar/tiller to straight ahead 

position. 
(d) Set front road wheel to straight ahead 

position. 
(e) Slide rear steering arm onto splines of 

vertical shaft. 
(f) Slide in pinch bolt. which should engage 

easily in a groove in the vertical shaft. 
Note : 
(1) No force should be used in operation (f) 

.. 

above. If the pinch bolt does not slip 
in under finger pressure only, then the 
rear steering arm is incorrectly 
positioned on the splines. 

(2) The straight-ahead position of the top 
steering arm will vary according to the 
control variant fitted to any particular 
vehicle. 

Dismantling Wheel Type Steering 
1. Follow procedures 1 - 5 as for dismantling 

handlebar/ tiller steering. 
6. Remove pinch bolt from universal joint on 

steering column. 
7. Withdraw steering column from universal joint. 
8. Remove 4 bolts securing steering box bracket 

to bulkhead. 
9. Remove steering box. 

10. Steering column may also be withdrawn if 
required. 

11. Remove universal joint from steering box. 
12. Knock back tab washer locking spigot nut on 

output shaft of steering box. 
13. Remove spigot nut and tab washer. 
14. Withdraw steering arm from steering box. 

• 

In whee~type steering, the steering column 
carries a universal joint which splines onto 
the steering box input shaft. The output shaft 
carries an arm ~hich engages with a similar arm 

. at the upper end of the steering post . 
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15. Press out rubber bush from steering arm. 
16. Remove pinch bolt on steering box bracket. 
17. Remove steering box from bracket. 
18. Remove tie bracket from steering box. 

Note : The steering box is a non-repairable 
item. It should be replaced with a completely 
new unit when it becomes unserviceable. 

Reassembling Wheel Type Steering 
Reassemble by reversing the above procedures, 

noting points listed under REASSEMBLING 
HANDLEBAR OR TILLER TYPE STEERING, above. 

Fitting a New Steering Box 

1 . Fit tie bracket to new box. 
2. Fit new box to steering bracket. 
3. Insert pinch bolt into steering box bracket but 

do not tighten. 
4 . Centralize steering box mechanism - i.e. count 

the number of turns from stop to stop and turn 
back half this number. 

5. Ensure that register mark on steering cross shaft 
end is in line with the point at which the 
steering box commences to taper. 

6. Fit steering arm to steering cross shaft with flat 
on boss away from the steering box. 

7. 
8 . 
9. 

10. 

11. 

Note : Centre line of steering arm must be a 
continuation of a line drawn between the 
reference points mentioned in No. 5 above. 
Fit tab washer. 
Fit and tighten spigot nut. 
Bend one side of tab washer into flat on steering 
arm and other side up onto one flat of the 
spigot nut. 
Refit universal joint and install, reversing 
dismantling procedure. 
Tighten pinch bolt in steering box bracket. 

St:TTlNG TilE STEERING GEOMETRY - llAN!lLE BAR AND TILLER STEt~RING 

It is essential when setting the steering Geometry that all levers are in the correct angular relationship and that 
~ the link rods have sufficient thread engagemeht with the ball joints. 

All ad justlllents are to be made with the front wheel in the "straight ahead" position and the steering control levtr 
central. When adjustment is completed the steering r9ds should have approxi•ately the s .. e aaount of thread showing 
at both ends (although the actual .. ount aay differ between top and bcttoa rods). 

"' 
SETTING THE UPPER STEERING LEVER 

A) Bicycle Type Steering 

Set to 3" % 1/16" measured in the horizontal plane, f rom the axis of the ball joint at the lower face of the 
lever, to the front bulkhead. 

B) Left Hand Tiller 

Set to 3l" ;t 1/16" measured in the horizontal plane, froa the axis of the ball joint at the lower face of the 
lever, to the front bulkhead. 

C) Right Hand Tiller 

Set to 5" ;t 1/16" measured in the horizontal plene , from the axis of the ball joint at the lower face of the 
laver, to the front bulkhead . 

SL~TING THE LOWER STEERING LEVER 

This operation is to be carried out after the top lever has been set , with the steering control maintained in the 
"straight ahead" position. It is applicable to !!::!:, types of steering including Steering Wheel. · 

Set to 3i" .t t" measured in the horizontal plane froe the axis of the ball joint to the front face or t.he,~sis 
cross member. , 
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Brakes 

The Girling hydraulic braking system operates 
on all three road wheels, each of which is fitted with 
identical 7" drum assemblies having one leading shoe 
and one trailing shoe. The independent mechanically 
operated parking brake operates on the two rear 
wheels only, the handbrake lever mechanism on the 
single front wheel therefore before left unconnected. 

The hydraulic brake (in most motor vehicles 
known as the 'footbrake') in the Model 70 three 
wheeler may be either foot or hand-operated by 
pushing a lever or depressing the tiller or a 
combination of these according to control system. 
For the sake of clarity in this section, however, foot 
operation is assumed. 

The brake pedal (lever/tiller) is mechanically 
coupled to a hydraulic master cylinder. Pipes and 
flexible hoses connect the master cylinder to the 
brake operating cylinders in each brake. The master 
cylinder acts as a pump when pressure is applied 
via the brake pedal. 

When the brake is 'off there is no effective 
pressure in the system. When the brake pedal is 
depressed, the movement of the plunger in the master 
cylinder creates a pressure which is transmitted 
through the brake fluid in the pipes and flexible 
hoses equally to all road wheels. 

The pressurised fluid tends to push each piston 
out of its wheel cylinder and this moves each leading 
brake shoe onto its drum. At the same time, the 3 
cylinder bodies slide on their backplates to operate 
the trailing shoes. 

The handbrake lever is connected to the two 
rear brakes by a cable and lever system in such a way 
that a mechanical advantage of 8 : 1 is achieved and 
each brake is equally engaged despite unequal 
wear/adjustment of the brake shoes. The rear section 
of the handbrake linkage is connected on each rear 
brake to an external lever which moves the cylinder 
body and with it the trailing shoe. A ratchet 

Location of brake master cylinder 
in front compartment. 

mechanism on the parking brake handlever control 
ensures that the brake remains in the 'on' position 
until released by the driver. 

The wheel cylinder is held to the backplate by 
spring clips which permit the lateral sliding movement 
which is essential for brake operation. 

The brake adjuster is bolted firmly to the 
backplate, and slots are machined in the adjuster 
links to allow centralisation of the shoes as necessary 
during the life of the lining. 

Dismantling Brakes 
1. Jack up vehicle. 
2. Remove road wheel. 
3. Slacken off brake adjustment by turning 

adjusting square anti-clockwise. 
4. Remove brake drum. 
5. Remove brake shoe hold-down springs from 

each shoe by turning spring retaining plate 
until slot in the plate corresponds with lugs on 
the hold-down spring assembly pin. 

6. Prise one shoe free. 
7. Withdraw both shoes and pull-off springs. 

Note: The red coil spring is located at the 
brake cylinder end of the shoes. 

8. Drain fluid from the system by attaching a tube 
to the bleed nipple, unscrewing half a turn and 
pumping out the fluid by operating the foot 
pedal. 

9. Disconnect the clevis on the handbrake cable 
(in the case of the rear brakes only) from the 
lever projecting through the backplate. 

10. Unscrew the pipe nut and spring pipe away 
from the cylinder. 

11. Tap the retaining plate on the back plate from 
the neck of the cylinder, easing it over the 
raised ends of the spring plates (see picture on 
page 78). 

12. Work the lever pivot from underneath the 
cylinder and push it through the dust cover on 
the backplate. 

13. Remove the dust cover and slide the spring 
plate from the neck of the cylinder and 
withdraw cylinder from backplate. 

14. Remove dust cover from end of brake .cylinder 
by springing off dust cover body clip. 

15. Withdraw piston and seal from cylinder. 

Reassembling Brakes 
Reassembly is by reversing the above procedure, 

but the following points should be noted: 
1. Hydraulic brake fluid must never be re-used 

once it has been drained from tfle system. 
However, in many situations the loss of fluid 
may be kept to a minimum by using a Girling 
type hose clamp and draining only that part of 
the system on which work is being done. 
Under no circumstances must mole grips or any 
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similar grip be used on the flexible pipe. 
2. New seals must always be fitted on reassembly. 

The seal in the wheel cylinder has its smaller 
diameter towards the piston. 

3. Extreme cleanliness must always be observed 
when dealing with brakes. Girling cleaning fluid 
should be used for cleaning hydraulic parts. 

4. Complete new brake cylinder assemblies should 
be fitted unless the cylinder hoses are in 
perfect condition. 

Front brake showing flexible hydraulic 
flu id line and brake adjuster. 

Adjusting Brakes 

Increased pedal travel or handbrake lever 
movement to operate the brakes is a warning that 
adjustment is needed. However, brakes should be 
adjusted regularly to ensure that these warnings 
do not occur. 

Method of adjustment is to turn the adjuster 
head in a clockwise direction until the shoes are hard 
against the drum, and then to 'click back' until the 
wheel just revolves freely without drum-drag. The one 
adjuster per brake operates on both shoes. and the 
squared end of the adjuster stem projects through 
the backplate. 

No t e : Never adjust the rear brakes by altering 
the handbrake linkage. 
Whenever work is called for on the braking 

system, remove the drums and examine the linings. 
They should never be allowed to wear down below 
1/16" from the metal shoe. 

Fitting New Shoes 

Carry out procedures 1 - 8 under DISMANTLING 
BRAKES, page 77. 

9. Slip an elastic band over the hydraulic wheel 
cylinder piston. 

10. Wipe down the backplate with Girling cleaning 
fluid. 

11 . Check the cylinders for freedom of movement. 
12. Check the adjuster for easy working and turn 

anti-clockwise to the fully retracted position. 
13. Lubricate mechanical parts when necessary with 

Girling brake grease. 
14. Remove adjuster retaining nuts and withdraw 

adjuster unit from backplate. 
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15. Remove adjuster links and screw wedge right 
through the unit. 

16. Clean all adjuster parts and examine for wear, 
replacing as necessary. 

17. Smear parts with brake grease and reassemble. 
18. Refit adjuster unit to backplate. 
19. Attach new pull -off springs to the new shoes, 

ensuring that the springs are between the 
shoe webs and the backplate. 
Note: Never re-use old pull -oft springs. 

20. Place shoes, with springs attached, against the 
backplate and position one shoe in its correct 
abutment. 

21 . The second shoe may now be eased into 
position . 
Notes: 
(1) The red pull-off spring is located at the 

cylinder end of the brake shoe. The black 
spri ng is at the other end. 

(2) It is vital to ensure that brake linings are 
not contaminated with grease or oil . 

Hydraul ic Brake M ast er Cylinder 

The master cylinder is located in the front 
compartment of the vehicle and is bolted to the 
bulkhead. Mechanical linkage to the driving controls 
can vary according to type of control. 

The cylinder is of centre valve type. with the 
fluid reservoir as an integral part. When pressure is 
applied by the driver, the pushrod contacts the 
plunger and pushes it up the bore of the cylinder ­
see illustration on page 79. In the first 1/ 32 inch of 
movement the centre-valve seal closes the port to the 
reservoir and as the plunger continues to move up 
the hose of the cylinder, the fluid is forced through 
the pipeline to the wheel cylinders. 

On the return stroke, the plunger moves back 
with the return of the fluid and the final movement of 
the plunger lifts the valve seal off the seat, allowing 
an unrestricted flow of fluid between system and 
tank. 

Dismantling the Master Cylinder 

1 . Drain the system and disconnect pipe from 
master cylinder. 

2. Remove securing bolts and clevis pins from the 
jaw and withdraw master cylinder from its 
mounting. 

3. Unscrew filter cap and drain out any surplus 
fluid. 

4. Pull back the dust cover and remove the circlip 
together with the retaining washer and push rod. 

5. Shake the cylinder to eject the plunger and valve 
assembly. 

6. Lift the leaf of the spring retainer and remove 
the spring assembly from the plunger. 

7 . Compress the spring and free the valve stem 
from the keyhole of the spring retainer, thus 
releasing the spring tension. 

8. Remove the spring, valve spacer and spring 
washer from the valve stem and the valve seal 
from the valve head. 

9. Remove the seal from the plunger. 
Notes: Examine the bore of the cylinder for 
scores and ridges, and check that it is smooth to 
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the touch. If there is the slightest doubt as to 
the condition of the bore, a new cylinder 
assembly must be used. 
Examine the plunger for burrs and ridges and 
renew if necessary. 

Reassembly of M aster Cylinder 
1 . Fit the plunger seal to the valve head with the 

smaller diameter against the head. 
2. Fit the valve seal, smaller diameter leading, to 

the valve head. 
3. Position the spring washer on the valve stem so 

that it 'flares' away from the valve stem shoulder. 
4. Follow with valve spacer (legs first) and spring. 
5. Fit the spring retainer to the spring and 

compress the spring until the valve stem passes 
through the keyhole slot and engages in the 
centre. 

6. Fit the spring immediately to the plunger and 
press home the leaf of the spring retainer to 
secure. 

1. Liberally lubricate the seal and the plunger bore 
with unused Castroi-Girling brake and clutch 
fluid. 

8. Insert the plunger assembly (valve end leading) 
into the cylinder body plunger bore, easing the 
entrance of the plunger seal. The smaller 
diameter of the seal butts against the plunger. 

9. Position the push rod and retaining washer and 
fit the circlip to secure. 

10. Smear the lips of the dust cover with Girling 
Rubber Grease and fit. 

11. Fit the cap washer and screw the filter cap on 
to the cylinder. 

12. Remount the cylinder to the front bulkhead, and 
reconnect the hydraulic pipe. 

Bleeding the Hydrau lic System 
"Bleeding" is necessary whenever any part of 

the system has been disconnected, or the level of 
fluid in the supply tank has been allowed to fall so 
low that air has been drawn into the master cylinder. 

When seals are worn it is possible for air to 
enter the wheel cylinders without any sign of leaking 
fluid and· cause a "spongy" pedal which is the usual 
indication of bubbles of air in the system. 

Use of the Girling Brake Service Hose Clamp 
considerably facilitates the bleeding procedure by 
accurate diagnosis of the exact location of air in the 
system, therefore, saving ti~e by ~a) locating t.h? 
hydraulic fault, and (b) savmg flUid when servrcmg 
the wheel cylinders. 

Providing the brake hose is in reasonable 
condition, damage cannot be caused using the hose 
clamp. But the use of other tools to clamp the hoses 
must not be attempted as damage can be caused 
internally to the hose without it being noticed 
externally. 

Release the clamp screw and fit the clamp so 
that the flexible hose is between the rods at the pivot 
end, squeeze the rods together, apply the screw 
clamp and tighten. 

With clamps fitted on the front and rear hoses 
the pedal action should be perfect with no indication 
of "spongyness". If under these circumstances a 
spongy pedal is apparent, a new master cylinder 

assembly must be fitted and bled and the test 
repeated. 

Remove one rear clamp and if the pedal is 
spongy, the air must be in the rear cylinder. . 
However, if the pedal action is good then the arr 
must be in the front cylinder. The remaining clamps 
should be removed one at a time and the system 
repeatedly tested in this way. . 

For wheel cylinder servicing, only the approprrate 
hose need be clamped. This keeps the loss of fluid 
to a minimum and after the service is satisfactorily 
completed, only the affected parts require bleeding. 

It is vital that absolute cleanliness is maintained 
throughout the entire bleeding operatio~. Neve~ use a 
rag of linty texture and ensure that no drrt or grrt 
enters the system - especially at the supply tank. 
All equipment to be used must be entirely free from 
petrol, paraffin, or any form of mineral oil, as mineral 
contamination spreads rapidly in the hydraulic 
system, causing a dangerous deterioration of the 
rubber seals. Always replace the rubber cap on each 
bleedscrew to prevent dirt entering the bleed tube 
during any subsequent bleeding operation. 

Never, under any circumstances, use the fluid 
which has been bled from a system to top up the 
supply tank as it may be aerated, have too much 
moisture content, and/or be contaminated. 

When bleeding the front brake, the adjusters on 
front brake should be slackened right off (anti­
clockwise) and the adjusters on rear drum brakes 
should be locked hard (clockwise) . This reduces the 
space in the cylinder and economises in time and 
fluid. 

Reverse the procedure for the rear brakes. 
It is recommended that a commercial brake 

bleeding system be used. This ensures that efficient 
bleeding is carried out that the master cylinder is 
automatically filled and that a minimum of labour 
and time is used. 

Bleeding should start at the rear left-hand side 
wheel. Unscrew the bleedscrew enough to allow the 
fluid to be pumped out (half a turn is normally 
sufficient) and close the bleedscrew immediately 
after the last downward stroke of the pedal when 
bubbles no longer appear from the end of a flexible 
hose which is connected at one end to the bleed 
screw and has the other end immersed in brake 
fluid. Repeat this procedure at each wheel in turn 
and ending with the front wheel. 

The operation of the brake pedal is important. 
It should be pushed down through the full stroke, 
followed by three short rapid strokes and then the 
pedal should be allowed to return quickly to its stop 
with the foot right off. This action should be repeated 
until the air is dispelled at each bleedscrew. 

Remove the f loor mat or any other object which 
may obstruct the full stroke of the pedal. 

On satisfactory completion, reset the drum 
brake adjusters and road test. 

Important Points to be Observed when 
Overhauling Hydraulic Brakes 

1. Always ensure that the system is fully charged 
with fluid and free of air immediately after work 
on the brakes is completed. 

2. Always exercise extreme cleanliness when 
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dealing with any part of the hydraulic system. 
3. Never handle rubber seals or internal hydraulic 

parts with greasy hands. 
4 . Always use Girling Cleaning Fluid for cleaning 

internal parts of the hydraulic system. The use of 
other fluids can be dangerous. 

5. Never use a master cylinder or wheel cylinder if 
the bore or piston has become scored or ridged . 

6 . Always pack the protective rubber boots on the 
master cylinder and wheel cylinders with 
Girling Rubber Grease. Never use brake grease 
or any other mineral grease for this purpose as 
it will contaminate the system. 

7. If the system has become contaminated with 
mineral oil, the master cylinder, reservoir and 
wheel cylinders should be stripped down and 
the metal parts thoroughly washed in Girling 
Cleaning Fluid. New seals and gaskets should 
be fitted. The pipe lines should be similarly 
f lushed out and new rubber hoses fitted. 

8. Never re-use hydraulic fluid which has been in 
a system. 

9 . Never contaminate brake linings with oil or 
grease. 

1 0. It is recommended that a proprietary bleed 
system be used, for safety, to save time and 
facilitate efficient hydraulic brake bleeding. 

• 

"Exploded" view of hand brake system. 

Hand brake 

. T~e hand brake operates on the rear wheels only 
and 1s Independent of the hydraulic system. The 
pull-type handbrake control is located in the 
dashboard on either the left or right hand side 
according to driver-requirements. It is linked by 
Bowden type cable to the handbrake lever mounted 
on a chassis cross-member under the vehicle. This 
gives a considerable mechanical advantage between 
the handbrake pull control and the wheel cylinders. 
This lever is yoked to a rod (the handbrake pull-rod) 
at the opposite end of which there is a sheath 
housing a loose pulley wheel. 

A second cable terminates at each end at the 
handbrake arms projecting from the two rear brake 
backplates. The centre section of this cable passes 
over the loose pulley. 

The action of pulling the handbrake control 
actuates the handbrake lever and therefore the 
handbrake pull-rod which moves forward with its 
pulley. This movement tensions the cable which 
passes over the pulley and applies the brake equally 
to both of the rear wheels. 

Dismantling Handbrake 
1 . Remove handbrake return spring located at 

handbrake lever. 
2. 

3. 

4. 
5. 
6. 
7. 

8. 

9. 

10. 

11. 
12. 

13. 
14. 
15. 

16. 

17. 

18. 

Remove clevis pin connecting front handbrake 
cable to handbrake lever. 
Withdraw pin from pulley sheath on handbrake 
pull-rod. 
Remove pulley. 
Remove lock nuts attaching sheath to pull-rod. 
Withdraw sheath. 
Unbolt brake lever assembly from chassis and 
remove assembly. 
Remove split pins and clevis pins from hand­
brake arms at rear brake backplates. 
Withdraw outer cable cover from abutments on 
diagonal tubular chassis members and rear 
suspension units. 
Knock out vertical pin from bottom of handbrake 
control ratchet through small hole in outer 
casing. 
Pull handbrake control slightly and rotate. 
Disconnect cable from bottom of handbrake 
control ratchet. 
Remove clips, outer cable-to-chassis. 
Withdraw inner and outer cables. 
Pull handle and ratchet from body of handbrake 
control. 
Unbolt handbrake control bracket from cross 
member behind dashboard. 
Push control through dashboard and downward 
to clear dashboard. 
Withdraw control from below dashboard. 

Reassembling Handbrake 
The handbrake may be reassembled by reversing 

the above procedures. The following points should 
be noted: 

1 . The rear brakes should be locked by fully 
tightening the brake adjusters before commencing 
to reassemble. 

2. When replacing the rear handbrake cable casing 
in its abutments (No. 9 above) it should pass 
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over (not under) the diagonal tubular chassis 
members. 

3. The handbrake lever should be positioned as 
detailed in item No. 3 below (Adjusting 
Hand brake) . 

4. The handbrake should be adjusted as soon as 
poss1ble after reassembly as a safety measure. 

5. The ratchet stops must be depressed to clear 
ratchet on reassembly. 

Hand brake outer cable cover located in 
abutment on d1agonal tubular chassis member. 

Adjusting Handbrake 
1. Lock rear brakes by fully tightening adjusters. 
2. Set handbrake control to fully OFF position. 
3. Set handbrake lever by means of a distance 

piece so that the distance between the centre of 
the end hole in the lever and the rear face 
of the chassis cross member isH". 

4. Remove pulley retaining pin from pulley sheath. 
5. Adjust pulley sheath lock nuts until pulley sheath 

pin is an easy fit when rear handbrake cable is 
just taut. 

6. Insert pulley pin, washer and split pin. 
7. Loosen rear brakes 4 "clicks" of adjusters. 
8. The handbrake should now lock the wheels 

when the handbrake control is pulled 6 "clicks" 
of the ratchet. 
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Body 

The body is of glass reinforced plastic (GRP) 
with the blue colour impregnated in the material. It is 
moulded in three pieces. 

1. Front Section. 2. Rear Section. 
3. Hard Top. 

The sections are bolted together with sealing com­
pound and sealing strip being inserted in the joins. 
The front and rear sections are fixed to the chassis 
by means of bolts, screws and rivets. 

The body will not have to be removed for any 
mechanical servicing of the vehicle and most 
accidental damage to the body itself will be repairable 
with the body in situ. In case of severe damage 
necessitating the replacement of a body section, the 
dismantling procedures detailed on page 86 should 
be followed. 

Repairs to Body 

Normal resin-glass techniques should be used 
in body repairs and these are fully covered in standard 
text-books on the subject. The following notes are 
therefore intended merely as a guide. 

1. All loose resin and glass reinforcement must be 
removed and the affected area thoroughly 
cleaned and dried. 

DAMAGED AREA CUTOUT 

~ 

2. If necessary the surrounding area should be 
roughened to obtain better adhesion. 

3. For superficial damage to the surface (gel) coat 
only, activated resin should be applied to the 
damaged area and allowed to set. 

4 . The repaired surface may be covered with a film 
of cellophane to help keep the resin in position 
and to give a smooth finish to the repair. 

5. Resin shrinks in setting, so a thicker film than is 
finally required should be applied. 

6. When hardened the repair may be dressed back 
to the correct contour. 
Note: If this is done the panel may require 
painting due to loss of the top gel coat and 
its associated gloss. 

7. In the case of heavier damage, resin and glass 
fibre should be laid up. Edges of successive mats 
should overlap at least 2 inches to ensure good 
adhesion. 

8. In the case of fractured laminates, the whole of 
the damaged area should be removed and the 
edges of the hole chamfered (see drawing on 
this page). 

9. Where the damaged area is of considerable size 
a temporary supporting mould should be built to 
the exterior surface and release agent should be 
applied to it and allowed to dry 

DAMAGED AREA REPAIRED 

UNDAMAGED LAMINATE I 
TEMPORARY MOULD OR CELLOPHANE 

RIB LAMINATED OVER REPAIR 

I 

~C::~ ~!!·=· =lilii,=O~=~~--·~·o·.· ~~ 
LAMINATE TEMPORARY MOULD OR CELLOPHANE 
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Dismantling the Body 
Where a body section has to be replaced through 

accident damage, firstly all wiring and piping which 
might interfere with its removal or might be damaged 
in the process of removal should itself be discon­
nected and removed. All fitments such as lights. 
controls, dashboard instruments, etc., should be 
removed if they are located in the section of body 
to be removed. Details of removal procedures for 
these items will be found in their respective headings 
in this manual. 

Removing Front Body Section 
1 . Remove 9 bolts from transverse screen rail at 

the top of the windscreen. 
2. Remove 2 bolts retaining windscreen de-mister 

nozzle and withdraw de-mister nozzle. 
3. Remove interior mirror. 
4. Remove 5 bolts attachfng front bulkhead to 

chassis platform. 
5. Remove 6 rivets attaching front section sides to 

chassis platform. 
6. Remove 2 bolts attaching front section sides to 

chassis. 
7. Lift off front section. 

Removing Rear Body Section 
1. Remove 4 bolts and 5 rivets and 2 screws 

attaching section to chassis platform. 
2. Remove 5 screws attaching rear of the section 

to the chassis. 
3. Remove 8 bolts attaching hard top to rear 

section. 
4. Carry out procedures 1 - 3 under REMOVING 

FRONT BODY SECTION. 
5. Lift off rear section. 

Note: The hard top will have been removed 
also in this process. 

Removing Hard Top 
1. Carry out procedures 1 - 3 under REMOVING 

FRONT BODY SECTION. 
2. Carry out procedure 3 under REMOVING REAR 

BODY SECTION. 
3. Lift off hard top. 

Doors 
The doors are moulded in glass reinforced 

plastic and have an inner and an outer panel. Steel 
window frame units are bolted to the leading and 
trailing edges. Each wmdow frame has two sliding 
windows of toughtened glass. Each window has a 
lock1ng catch The inner door panel provides a 
mounting for the two lock units per door and also 
for the door runner brackets. The lock units are 
actuated by an external and an internal lever mounted 
centrally in the door panels. A pull-handle is provided 
to the inner door panel. 

The doors are mounted on tufnol rollers which 
run on a tubular rail mounted to each of the side 
longitudinal chassis box members under the body. 
A door check arm (the stay) swivels on the facia 
mounting cross tube. 

The doors open in two movements: 
(1) When either the interior or exterior unlocking 

86 

lever is pressed, the door may be swung 
outward to the extent of the check arm, 
the door pivoting on the bottom runner. 

(2) This allows the door to be slid forward 
along the bottom runner, thus giving access 
to the saloon. 

Vehicle door. 

Removal of Door 
1. Remove front door stop clamp from tubular 

bottom runner. 
2. Unbolt check arm from facia mounting cross 

tube, at the same time supporting door. 
3. Slide check arm end from facia mounting cross 

tube and lift upward allowing it to slip from 
the top runner in the door. 

4. Slide the door forward until it clears the bottom 
runner tube. 

Refitting Door 
Reverse the above procedures. 

Door check arm. 



Removal of Door Lock Units 

1. Remove retaining screw from interior lock 
handle. 

2. Withdraw handle. 
3. Remove 2 retaining screws to exterior lock 

handle. 
4. Withdraw handle. 
5. Remove 4 screws retaining centre lock plate to 

door. 
6. Remove 4 screws retaining each bolt plate to 

door. 
7. Withdraw unit from door. 

The doors are mounted on tufnol rollers 
which run on a tubular rail. 

Removal of Bottom Door Runner 
Brackets 

1. Remove 4 screws from each bracket. 
2. Withdraw brackets. 

Note: The tufnol rollers can be removed by 
removing the split pins from the roller running 
pins and sliding rollers off pins. 

Removal of Side Window Glass 

1. Remove 5 screws from bottom window runner. 
2. Withdraw bottom window runner toward the 

inside of the vehicle, supporting the glass at 
the same time. 

Refitting Side Window Glass 

1. Inset bottom edges of glass in bottom window 
runners. 

2. Offer glass and runners to the window frame 
from the inboard side of door. 

3. Engage glass in the top runners. 
4. Locate the bottom runners in door. 
5. Replace 5 screws in the bottom runners, thus 

retaining them in the door. 

Method of retaining bottom 
door runners to chassis. 

Replacement of Windscreen 
In the event of a windscreen being broken, the 

old glass should be completely removed together 
with the rubber mounting channelling. New channel­
ling should be used when fitting the new screen, 
and the following procedure should be followed. 

1. Remove insert fillet from rubber channelling. 
2. Position channelling around screen. 
3. Offer screen with channelling in place to 

vehicle body and position correctly. 
4. Refit insert fillet to channelling, thus securing 

screen in place. Use of a proprietary tool 
simplifies this operation. 

Driver's Seat 
The driver's seat consists of a vinyl upholstered 

foam pad in a spring wire cradle mounted in a tube-and­
girder frame. The back has three adjustments for angle 
and the whole seat assembly has four front height 
adjustments and two rear adjustments. 

The assembly is mounted in two runners, the 
rear runner being attached to the rear bulkhead by two 
bolts with packing washers. The front runner is 
riveted to the floor. 

The seat slides across the width of the vehicle 
and a spring loaded lock engages in slots in the front 
runner giving a choice of three set positions. 

The centre position is to retain the seat in the 
driving position. There are two rectangular slots on 
either side of this to prevent much movement of the 
seat if, for any reason, the main seat lock becomes 
disengaged. The two outside positions are to retain 
the seat while the driver is entering or leaving the 
vehicle. 

Removal of Seat Back 
1. Remove 2 bolts from each side of the seat 

framework. 
2. Withdraw seat back. 

Removal of Seat 
1. Remove 2 bolts attaching rear runner to rear 

bulkhead. 
2. Withdraw seat. 

Replacement of Seat Back and Seat 
Reverse the above procedures. 

87 



0:: >­
C) z 

z 3: 

//" 0 

FLASHER LAMP I . 
21W ,. i l. 

88 

WIRING DIAGRAM 

WIRING DIAGRAM FOR 70 MARK 1 

7 

L 

C) 3: 
0:: C) 



, __ I 



WIRING DIAGRAM 

WIRING DIAGRAM FOR 70 MARK 1 

-- FLASHER LAMP 
21W I 

~ 

CABLE COL< UR__I; ODE 
B BLACK R REO 
G GREEN U BLUE 
N BROWN M WHITE 
p P RP .E Y YEL W 
L LIGHT 

UR 

~MAIN-36W 

SIDE~~ DIPFILAMENT 
6W ~ 36W 

uw 

R 

FUEL TANK G !._ 

U~IT ri\GB, HORN W!':'~t!. 
~ t'-- ~ PB f¥'f!OR 

uw 

STOPLIGHT 
SWITCH 

R 

( 

. --'l:'--1 ./V~ I ~ IGH 

c----~ ::: ~~R ~~~w ~~?w 
.-J -~ ~ SPEEDO 

L 

__./f'\.---'I~•TVJvr v~...J ~ ~ ~ DASH LIGHT IHD .., LAMP 3W 

(!) 1 ~ ~ (!) LIGHT SW~<?-~ 3W' fn 14]' ~ E[j' "'~ '" G --'=1 a: z a: r=t - _(!) ~ ,. ,. ~ I ll 
'-' Z I< -J > > ~~==:;-]- ·.· J~ff"-

CJWIPER SW L..J ~~ . 2 ~ . ~ IGN 

.- ~~ ~LV ~ 4---cr-: 
h~sEs 
'-'~A 

NW ~ 1 '-' 1 ~ -:-

---'~ v '-------~t-..... +----' 
(!) 

..._ v '---i--F '------' '----t'-"-o--+--1~-, IND .. HORN& 
r---t--oJ>o o DIP SWITCH LGN j Q . Q Q 

~G_!:::::t[::QJ~-'T·'---~- u L I 

L 

FLASHER UNIT ;> '----------_(+J~(_-1----(1--_(~ 
Lt'-----tv'--__;_.::..=..=--:.;_;_;__~================+:...:::::c:r=~+==:h 

a: >­
(!) z 

-

VOLTAGE ~0 
CONTROL 

BOX 
lo ·,.... 

z 

WR 

DYNAST ART 

&' -!{ 
I .~DIST. B -

~------~--------~ 1--d-...DI~SSURF.SW. 
~---1H~. ~- )r-~_s_E_o _________ ·~----~R~G _______________________ ,~~~-~~ 

FLASHERLAMP I . I ., . I 
21 w .t _l A, -t A I 

88 

, .Uh _j I 
I~TI ~--

sroP/TAILLAMP 
21W/6W 

NUMBER PLATE 
LAMP3W 

FUSE LOCATIONS A-NEARSIDEOFFOOTBOAAD-BULKHEAD 
D-IN ENGINE COMPARTMENT -NEAR REGULATOR BOX 

u 

v 



u 

Electrical Systems 

The electrical system is of single wire 12V type, 
and incorporates a 30 Amp hr Exide battery with 
negative terminal earthed. This is charged by a Bosch 
dynastarter through a Bosch Volt~e Controller, the 
charging line being fused at W1rlnp. The Lucas 
headlamps are semi-sealed, adjustable for aim and 
with dipping facility. The tail light incorporates a 
brake warning light and there is a rear number plate 
light. Flashing indicator lights are fitted front and 
rear. The windscreen wiper is of single speed 
self-parking design. An electric horn is fitted. 

Switches for head and side lights, windscreen 
wiper, ignition and starter, together with an interior 
dash lamp are located on the facia panel. The horn, 
dip and turn indicator switches are on the steering 
column or tiller. 

A fusebox is located on the bulkhead behind 
the facia panel. It is fitted with a 35 amp main fuse 
and a 25 amp fuse for the auxiliary circuits. The 
wiring loom follows the British Standard colour 
code. 

All bulbs are single pole 12V and are rated as 
follows:-

Headlamp · 3 6 -=-36 watt. 
Side lamp 6 watt. 
Front indicator + ~ttA/1. 21 watt. 
Rear stop and tail 6 - 21 watt. 
Rear number plate 3 watt. 
Speedometer 3 watt. 
Dash light 3 watt. 
Fuel gauge lamp 3 watt. 
Ignition warning 2 watt. 
Oil warning 2 watt. 
Dashboard Indicator light 2 watt. 
Dashboard beam warning 2 watt. 
A wiring diagram is given on page 88. 
Servicing details for the dynastarter, voltage 

regulator and ignition system are given in the engine 
section of this Manual (see page 31 ). Other items of 
electrical equipment are dealt with below. 

Head lamps 
Removal of Headlamp Unit 

1 . Disconnect from loom by parting snap connector 
at front bulkhead. 

2. Insert screwdriver between bezel and lamp unit 
at bottom of lamp to release spring catch. 

3. Remove bezel. 
4. Remove 4 screws retaining unit to vehicle body. 
5. Withdraw unit complete with sealing ring. 

Replacement of Headlamp Unit 
Reverse the above procedures to No. 3, 

snapping bezel into position over spring catch. 
Reconnect. 

Replacement of Headlamp Bulb 
1 . Remove bezel (procedures 2 and 3 above). 
2. Remove 3 screws in glass-retaining ring. 

3. Withdraw glass complete with sealing ring. 
4 . Remove unserviceable bulb and replace with 

new bulb. 
5. Replace sealing ring, glass, glass retaining ring 

and bezel. 

Headlamp with bezel removed and showing 
bezel retaining spring at 6.0 o'clock . 

CENTRE LINE DISTANCE BETWEEN 
OF VEHICLE LAMP CENTRES 

AREA OF CONCENTI\ATED 
LIGHT 

........__., 

HEIGHT OF 
LAMP CENTRES 
FROM GROUND 

(A) FRONT OF VEHICLE TO BE SQUARE WITH SCREEN 

(B) VEHICLE TO BE LOADED AND STANDING ON LEVEL GROUND 

(C) RECOMMENDED DISTANCE FOR SETIING IS AT LEAST 25FT. 

(D) FOR EASE OF SffiiNG ONE HEADLAMP SHOULD BE COVERED 

Aiming Headlamps 
Ideally, replaceable bulb lamps are set with 

optical beam-aiming equipment. However, when 
such equipment is not available, the lamps may be 
set by marking off a smooth wall or screen as shown 
in the drawing on this page. Aim the main beams 
squarely against it from a level distance of 25 ft. 
while the vehicle is carrying its normal load. Keep 
each lamp covered in turn while resetting the other. 
Check the aim of the beam when dipped. 
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Headlamp removed and showing location of fixing screws. 

Removal of Tail/ Stop Light Unit 
1. Disconnect from loom by parting snap connector 

in rear compartment of vehicle. 
2. Remove 2 screws retaining red transparent 

cover. 
3. Withdraw cover. 
4. Remove 4 screws retaining unit to veh1cle body. 
5. Withdraw unit. 

Replacement of Tail/ Stop Light Unit 
Reverse the above procedures. 

Replacement of Tail/ Stop Light Bulbs 
1. Remove 2 screws retaining red transparent 

cover. 
2. Withdraw cover. 
3. Remove unserviceable bulb and replace with 

new bulb. 
4. Replace transparent cover. 

Removal of Front and Rear Indicator 
Lamp Units 

1. Disconnect from loom. 
2. Remove 2 screws retaining transparent amber 

dome. 
3. Withdraw dome. 
4. Remove 3 bolts retaining unit to vehicle body. 
5. Withdraw unit. 
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Tail/ Stop Light Unit with red transparent cover removed. 

Tail/Stop light Unit removed. 



Replacement of Front and Rear 
Indicator lamp Units 

Reverse the above procedures. 

Replacement of Indicator Unit Bulbs 
1 . Remove 2 screws retaining transparent amber 

dome. 
2. Withdraw dome. 
3. Remove unserviceable bulb and replace with 

new bulb. 
4 . Replace dome. 

lndrcator lamp Unrt with amber dome removed. 

Windscreen Wiper 
The windscreen wiper unit is located on the 

rear face of the front bulkhead, behind the dashboard. 
Drive is transferred to the wheel box and thence to 
the blade via a flexible drive within a metal outer 
tube. The wiper is self-parking. 

Windscreen Wiper Unit. 

Replacement of Wiper Blade 
1 . Lift the wiper arm away from windscreen. 
2 . Turn old blade in towards arm. 
3. Disengage arm from slot in the blade. 

4 . Slide the end of the wiper arm into the slotted 
spring fastening in new blade. 

5. Push the blade firmly home. 

Removal of Wiper Arm 
1. Ensure that wiper is in " parked" position. 
2. Pivot the arm back away from windscreen. 
3. Withdraw arm from splined drive shaft. 

Replacement of Wiper Arm 
Reverse the above procedures, ensuring that 

arm is correctly positioned on the splines in the 
" parked" position. 

Removal of Windscreen Wiper Motor/ 
Gearbox Unit 

1. Disconnect motor. 
2. Remove wiper arm (see above). 
3. Remove 2 windscreen wiper motor retaining 

screws. 
4 . Free flexible drive tube from gearbox by 

loosening hexagon nut. 
5 . Withdraw motor/gearbox unit complete with 

flexible drive. 
6. Remove ring nut outside vehicle body retaining 

wheel box. 
7 . Withdraw wheel box. 

Replacement of Windscreen Wiper 
Motor/ Gearbox Unit 

Reverse the above procedures. 

Renewing Windscreen Wiper Flexible 
Drive 

1 . Remove motor/gearbox unit as instructed above. 
2 . Remove gearbox coverplate. 
3. Remove circlip from crank arm. 
4. Remove drive arm complete with flexible drive. 
5. Withdraw flexible drive from spindle on drive 

arm. 
6. Fit new flexible drive. 
7. Reassemble unit and refit, reversing above 

procedures 4 to 1. 

'Exploded' view of Windscreen Wiper Unit. 
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Fuel Gauge 
Removal of Fuel Gauge Tank Unit 

1. Drain tank. 
2. Disconnect unit by parting the connector at the 

unit. 
3. Remove 6 hexagon head screws and earthing 

tag. 
4. Withdraw unit complete with cork sealing ring. 

Replacement of Fuel Gauge Tank Unit 
Reverse the above procedures, noting the 

following points: (1) The contact faces of tank and 
unit (if the old unit is being refitted) must be cleaned 
up and a new cork scaling ring fitted with petrol 
proof sealing compound on each face. (2) The unit 
should be positioned with marking TOP at 12 
o'clock. (3) When replacing the 6 hexagon head 
retaining screws, the earthing tag must be positioned 
at 9 o'clock. 

Battery 
The battery is of 30 Amp hr capacity and the 

negative terminal is earthed. The specific gravity of 
electrolyte in each cell should be as follows : 

SPECIFIC GRAVITY 
STATE OF READINGS 
CHARGE (corrected to 15•c (60.F) ) 

Fully charged 1 ·270 - 1 ·290 
70% charged 1 ·230 - 1 ·250 
Discharged 1 ·11 0 - 1 ·130 

Electrical Fault Finding and Correction 
1 . Starter motor fail to turn 

Test for voltage at starter motor. 
(i) No Voltage present at starter motor. 

(a) Battery discharged or faulty. 
- Charge or replace. 

(b) Battery connections loose or earth 
strap loose at chassis. 
- Tighten all leads. 

(c) Faulty starter circuit (loose or broken 
connections) . 
- Check the circuit for electrical 
continuity and tighten all connections. 

(d) Starter switch or solenoid faulty. 
- Replace faulty component. 

(ii) Voltage present at starter motor. 
(a) Starter motor brushes worn or sticking: 

or brush connections loose. 
- Examine and replace, clean or 
tighten connections as necessary. 

(b) Commutator dirty or worn. 
- Clean or replace unit if badly worn 
or burnt. 

(c) Motor windings faulty. 
-Replace unit. 

2. Starter motor turns only slowly 
(a) Battery insufficiently charged. 

-Charge. 
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(b) Starter motor brushes or commutator faulty. 
-See notes 1 (ii) (a) and (b) above. 

(c) Loose connections in starter circuit. 
-See note 1 (i) (c) above. 

3. Starter motor turns without turning engine 
(a) Fan belts loose in pulleys. 

-See Engine Section on page 10. 
(b) Pulleys loose on shafts. 

4. Battery fails to hold charge 
(a) Battery defective. 

- Replace battery. 
(b) Electrolyte level low or weak due to 

leakage. 
-Top up electrolyte to i" above the plates, 
check specific gravity against values on 
page 92 : add acid to bring up to correct 
gravity if necessary. 

5. Battery fails to charge fully in normal use 
(a) Battery termtnals loose or corroded or 

earth contact poor. 
- Check terminal and earthing connection: 
tighten if necessary. 

(b) Dynastarter faulty. 
- Replace unit. 

(c) Short circuit causing continual drain. 
- Check all circuits and rectify. 

(d) Voltage regulator faulty. 
- Check setting or replace if necessary. 

6. Lights fail to operate 
(a) Battery discharged. 

-Charge. 
(b) Bulb filament broken. 

- Replace bulb. 
(c) Circuit faulty. 

- Check circuit, tighten all connections. 
(d) Light switch faulty. 

-Replace. 
7 . Wiper motor fails to operate 

(a) Blown auxiliary fuse. 
- Replace - see Section 13 page 93 for 
location of fusebox. If fuse repeatedly 
blows. check auxiliary circuits for short 
circuit. 

(b) Wire connections loose. 
- Check wiper wiring and tighten all 
connections. 

(c) Motor brushes badly worn. 
- Remove and fit new brushes. 

(d) Armature or field coils faulty. 
- Replace unit. 

8 . Wiper motor operates very slowly and 
takes excessive current 
(a) Commutator dirty. 

-Clean. 
(b) Commutator burnt. 

- Replace unit. 
(c) Drive to wpeelbox unlubricated. 

- Lubricate. 
(d) Wheelbox spindle binding or damaged. 

- Lubricate or replace unit. 
(e) Motor rotor bearings dry or unaligned. 

- Lubricate or replace unit. 
(f) Armature faulty. 

- Replace unit. 
9. Wiper motor operates slowly and takes 

too little current 
(a) Brushes badly worn. 
- Replace brushes. 
(b) Commutator dirty or badly burnt. 

- Clean if dirty : replace unit if badly 
burnt. 



10. Wiper motor operates but wiper blade 
remains stationary 
(a) Driving cable rack disengaged or rack or 

cable faulty. 
- Replace as necessary. 

(b) Wheelbox spindle worn or damaged. 
- Replace unit. 

(c) Wiper motor gearbox components badly 
worn. 
- Replace unit. 

11. Horn operates continuously 
(a) Horn switch earthed or faulty. 

- Disconnect battery, check switch, 
rectify or fit new .switch as necessary. 

(b) Horn cable earthed. 
- Disconnect battery, check circuit and 
rectify. 

12. Horn fails t o operate 
(a) Blown auxiliary fuse. 

- Replace - see Section 13, below, for 
location of fusebox. If fuse repeatedly 
blows, check auxiliary circuits for short 
circuit. 

(b) Cable or connectors loose, broken or 
disconnected. 
- Check circuit for electrical continuity 
and rectify. 

(c) Horn unit faulty. 
- Replace unit. 

Fusebox with t w o spare fuses. 

13. Fusebox 
The fusebox is located on the rear face of the 
front bulkhead behind the facia panel and on 
the left-hand side of the vehicle. It contains 
2 fuses : Main fuse - 35 amp capacity. 

Auxil iary fuse - 25 amp capacity. 
If a fuse repeatedly blows, this indicates too 
high a current flow, usually caused by a short 
circuit. It is vitally important that the cause of 
repeated fuse-blowing be immediately found 
and rectified as excessive current flow results 
in circuit overheating and can cause fire. 
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Exhaust System 

Exhaust gas passes through a down pipe from 
each cylinder. The majority of this gas passes directly 
to the si lencer and thence to a~r through the tail pipe. 
However, a certain amount flows initially through 
the left hand branch pipe to pre-heat the inlet gasses. 
and then through the right hand pipe before joining 
the exhaust gas from the right hand cylinder just 
before the silencer. 

The silencer is cylindrical in section and is of 
baffled type with a central expansion chamber. The 
down pipes enter the silencer at either end. whilst 
the tail pipe is welded to a port in the central 
chamber. The tail pipe is bent through an angle of 
90• and exhausts to the right of the vehicle. 

Passing through the silencer are three tubes 
which terminate at each end in a flat. circular plenum 
chamber. The entrance port to the left hand plenum 
chamber is connected to a length of flexible ducting 
carrying a~r wh1ch has been bled off from the engine 
fan near the cylinder barrels : the exit port to the 
right hand plenum chamber is connected to a second 
length of flexible dueling which ducts the hot air 
to the heater distribution box. 

The Exhaust System 
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Removal of Exhaust System 

1. Jack up rear of vehicle at recommended jacking 
points (see pageviii} . 

2. Disconnect heater ducting from each end of 
silencer. 

3. Remove U clamps from rear tubular engine 
bearer. 

4. Remove 4 bolts from.inlet gas preheater pipe 
flanges. 

5. Remove 2 nuts from each exhaust manifold 
flange to cylinders. 

6. Withdraw silencer and down pipes. 
7. Remove U clamps at down pipes to silencer. 
8. Withdraw down pipes from silencer. 

Reassembling Exhaust System 

The system may be reassembled by reversing 
the above procedures. New gaskets should always be 
fitted to down pipe flanges. 

Note : CAUTION 
As the silencer also acts as a heat 
exchanger and carries heated fresh air to 
the interior of the vehicle. repairs (e.g. 
welding on plates to cover corrosion 
holes} must not be attempted on 
damaged silencers. 
Replace d am aged silencers with 
new replacement units. 
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Saloon Heating 

Provision is made to heat the saloon and also to 
de-ice or de-mist the windscreen. Fresh air is bled 
off the engine fan and is then ducted through three 
heating tubes in the exhaust silencer where it is 
further heated. A flexible duct carries the heated air 
to the heater box which allows for Its distribution 
between the saloon and windscreen in any 
desired proportion. 

The heater box is attached to the right hand 
wheel arch by a bracket. The box has an inlet and 
two outlet ports. Each outlet is controlled by a flap 
valve actuated by a control lever which is connected 
by a cable to the heater control. The heater controls, 
together with the choke control, are located above 
and on the right of the windscreen. The hot -air outlet 
for saloon heating is located at floor level under the 
driver's seat. The de-icing/de-misting outlet is above 
and in the centre of the windscreen. 

Heater/Choke Control Unit, located above 
and on the right of the windscreen. 

Removal of Heater Box 
1 . Remove 2 control cables. 
2. Remove inlet pipe and 2 outlet pipes. 
3. Remove heater box retaining nut to support 

bracket. 
4. Withdraw heater box. 

The Heater Box 

Dismantling Heater Box 
1 . Remove either nut from stud retaining the 

circular cover plates. 
2. Slacken nuts on pinch bolts and remove control 

levers. 
3. Remove circular cover plates. 
4. Withdraw flap valves complete with their shafts. 

Reassembly of Heater Box 
Reverse the above procedures. 

Dismantling Heater/ Choke Control Unit 
1 . Remove 3 control unit retaining screws to 

transverse screen rail above windscreen. 
2. Withdraw unit. 
3. Remove 2 lever plate clamping screws and 

6 spacers between lever mounting plates. 
4. Withdraw lever mounting plates. 
5. Remove 3 cable clamp plates. 
6. Detach cable ends from levers. 

Reassembly of Heater/ Choke Control Unit 
Reverse the above procedures. 
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Chassis Alignment Checking 

The drawing on page 96 gives information 
required for checking the alignment of the chassis. 
A long straight-edge will be required to check that 
the bottom edges of the chassis are straight along 
the length of the vehicle. A large set square and a 
tape measure are also required. 

The dimensions indicated on the drawing, 
Figs. A, B and C should be measured to ensure that 
they fall within the tolerances given. A tape measure 
w ill be adequate for the purpose. Keys to the 
symbols employed and the numbers indicating the 
relative chassis positions are given below. 

Finally, the vehicle should be stood on level 
ground. It will probably be found that the chassis 
floor is not parallel to the ground due to slight 
differences in weight distribution on the three wheels. 
This is shown diagrammatically as a side view in 
Fig. D. 

Then (i) measure dimensions x and din inches. 
(ii) Multiply dimension d by 1 ·45 and (iii) add the 
answer to dimension x. (iv) Measure dimension c 
in inches and multiply it by 2·4~. Take this answer 
away from the figure obtained from (iii) above, 
giving a final figure which will be dimension e in 
inches. 

This can be expressed as an equation : 
e = x + ( 1·45")d - c(2·45") 

The value of e should be 8 ·42" . If this figure is 
obtained from the resolution of the equation above, 
then the chassis is not out of alignment. 

Key to Symbols Used on Chassis 
Alignment Checking Drawing 

* !1! ;r. 

X 

b. 

Indicates that a dimension is arrowed a 
number of times but dimensioned only once. 

Indicates where dimensions are not measured 
in horizontal or vertical planes. 

Indicates that dimensions are to be checked 
in symetrically opposite positions. 

Indicates that chassis members are to be at 
90• to each other. 

Key to Relative Chassis Positions 
shown on Chassis Alignment Checking 
Drawing 

1. Petrol Tank Mounting Bracket 
2. Top Damper Mounting Bracket 
3. Suspension Top link Bracket 
4. Steering Pivot Mounting- L.H. Lower 
5. Door Runner Mounting Bracket Positions 
6. Cross Tube 
1. Body Support Mounting Bracket 
8. Seat Belt Attachment Plate 
9. Damper Mounting Position -top of stud 

10. Engine Mounting Holes 
1 1. Lower Suspension Pivot Location 

The centre position is to retain the seat in the 
driving position. There are two rectangular slots on 
either side of this to prevent much movement of the 
seat if, for any reason, the main seat lock becomes 
disengaged. The two outside positions are to retain 
the seat while the driver is entering or leaving the 
vehicle. 
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March 1975 Amendment Sheet No 7 . • 
~ t ~ ,. .. -~ ... - - a 
~ ~c-t tvl{~A.Jc.· 

- ...:' 
DEPARTMENT OF HEALTH AND SOCIAL SECURITt' 

WOHKSHOP MANUAL FOR MODEL 70 'AUTOMATIC' THREE-WHEELER 

1 . The enclosed reprinted pages should be inserted in the Workshop 

NOTE: 

2. 

Bl :.tckpool 5cY 1 , ext , 454.·. ~"'"' 
I ... , ~ .,..,... 

HAD 

To: All 
for 
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Department of Health and Social Security 
Government Buildings Warbreck Hill Road Blackpool Lanes 

FY2 Ol{_Z 
Telephone Blackpool 52311 ext 

Your reference 

To : All Approved Repairers 

Dear Sirs, 

Our reference 

HAD 220/312 
ARL 1/73 

Date 29th January 1973 

MODEL 70 TRANSMISSION 

1. Your attention is drawn to the parts of pages 55 and 57 of the Work­
shop Manual for the Model 70 which deals with the main drive chaincase. 

2. The distance of 10.250 ins between centres of No. 1 and No. 2 pulley 
shafts is critical and the provision made for varying the setting of the 
chaincase in relation to the gear box should not be used to alter this distance. 

3. Will you please bring this to the notice of any of your staff whom it 
may concern. 

Yours faithfully, 

T. JENKINSON. 
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(INVALID CARRIAGES) 

169 I ~tJ:<ERTOi\J ROAD 

\.v : nTSi ,..t.!LE ~HIT. 

T ELEPHC NF ,• · '· . · : •l •VJ>-,J, ~' "~' El 26625' ,___________ --

·~ Department of Health and Social Security 
Block 1 Government Buildings Warbreck Hill Road Blackp.ool FY2 OUZ 

Telephone 0253-52311 ext 4 32 

To: A l Appro~8aYlUii)t.iiref.BAGE LTD. 
(INVALID CARR IAGES) 

169 T ANKERTOi\J ROAD 
\.\I n !"I :; ·, A IJLE KENT. 

TELEPHONE I' trli r: • H 1 VJHII S I AELE) 266251 

Dear Sirs 

110DEL 70 THRJ<:E-WJIEELERS SIDE TILLER OPERATED 

Your-reference ARL 14/80 

Our reference iv'HG 6035/l 

Date Z' September 1980 

l. A certain amount of confu::~ion has arisen about the content of ARL 11/80, 
particularly rer,arding the part of the tiller steering which is to be examined. 
The letter should accordingly be regarned as cancelled and action should be taken 
as indicated in the following paragraphs. 

?. It has been discovered that a number of Model 70 three-wheelers fitted with 
side tiller type steering were fitted with a tiller arm and :fork assembly (Store 
No 2893) manufactured from thinner 16 gauge tubing rather than 14 (0.08"/2.03.mm) 
gauge as specified. Experience has shown that this thinner gauge of' tubing is 
not strong enough to withstand normal braking and steering pressures and it is 
essential that any tiller arm and :fork assemblies of this type are replaced as 
quickly as possible by tilrer arms of' ~he correct specification. 

3. Our investigations indicate that the fault is probably conf'ined to a small 
batch of' vehicles manufactured by Invacar some time during the "R" registration 
year. Nevertheless, in view of the potentially serious nature of' any fault 
occurring in the tiller mechanism it is felt that checks should be made ~n all 
Model 70 side tiller vehicles (left and right hand) irrespective of the make or 
registration mark • 

.-1. The first priority, however, is the "R" registered Invacar series and each 
clirmt in possession of one of these vehicles is age.in being instructed to contact 
the.i.r App·"'oved Repairer as quickly as possible to arrange an early inspection and, 
where necessary, replacement of the tiller arm on hjs vehicle. 

5. The inspection procedures, which should not exceed the time elements indicated 
at (i) and (j), should be carried out as follo\..rs: 

a . Remove tiller arm and fork assembly (StorE No 2893) clamp bolt, tiller 
arm throu~h bolt, tiller baT pivot bolt and as~ociated fittings in order to 
release the tiller~ from its mounting point. 

b. Remove any burrs from the end section of 1he tiller arm tube indicated 
at 'A' on the attached Drawing No 1 • .• 

c. Measure thickness of tiller arm tube wall. 

d. Where the wall thickness is be low l~ gau.g'€ ( 0. 08" 
arm must be destroyed and a replacement part fjtted. 



e . Dependent on the inspection result either refit the original tiller arm 
and fork assembly or fit a replacement unit. 

f . It is not necessary at this time to check the gauge of tubing of the 
tiller bar assembly (Store No 2890, indicated at 1B1 on the attached Drawing 
No 2) . It is kno"m that some of these bars are of 1.6 gauge tubing but at 
present they are not suspect and can remain in service. However the welds 
at points indicated at 1A1 on the attached Drawing No 2 should be closely 
examined for any signs of cracking or flaking of paintwork or distortion 
or damage in the area adjacent to the welds. If there are any such signs 
the tiller bar must be removed and replaced, the suspect bar being handed 
over to the visiting Professional and Technology Officer. 

g. Rebuild the complete assembly. Ensure that all appropriate controls 
operate satisfactorily and carry out a short road te~t. 

h. To identify completion of this instruction, the reassembled tiller arm 
and fork assembly and tiller bar must be ringed with white paint at item 'B' 
on the attached Drawing No 1 and item 'C' on the attached Drawing No 2. 

i. It is anticipated that the above work on: 

a. Model 70 complete with standard side tiller features but not coupled 
directly to the Brake master cylinder will not exceed 0.75 hours; 

b. I1odel 70 complete with standard side tiller features and coupled 
directly to the Brake master cylinder will not exceed 1.25 hours. 

j. vfuere it proves necessary to exchange a tiller har, then 0.25 hours 
should be claimed in addition to labour factors at I ";em (i). 

6. All other AC Cars and Invacar Model 70s fitted with n. left or right handed 
side tiller should also be checked in the manner describe1l in paragraph 5 above 
at the earliest opportunity, ie as soon as they are in yo1IT premises for 
servicing or repair. All reserve vehicles in this category and any that may be 
on your premises at the present time should also be checkP-d and replacement parts 
fitted, if necessary. 

7. There is normally a very limited demand for replacem~nt tiller arm and fork 
assemblies and also for the tiller bar assembly and in consequence, our stocks are 

"ntained at low level. Pending both supplies becoming available, existing 
stoo a are being reserved for specially adapted vehicles and therefore, where 



a side tiller three-wheeler requires replacement parts, a reserve vehicle should 
be provided. If sufficient vehicles are not available for this purpose you 
should telephone the Manager of the Artificial Limb and Appliance Centre 
immediately and he will arrange for additional vehicles to be made available. It 
is essential that where the examination indicates one of the faults described the 
vehicle Should be retained at your premises until a replacement is fitted. 

8. Where replacement parts are required for an otherwise specially adapted 
Model 70, the Mana.ger of the Artificial Limb and Appliance Centre should be 
advised by telephone and arrangements will be made with our Central Store to 
despatch the item(s) required to your premises by 1st Class post as soon as 
possible. 

9. Accounts in respect of the work should be clearly noted 'ARL 14/801 

invoicing at the rate appropriate to the job. 

10. Thank you for your co-operation in this matter. 

Yours faithfully 

-- ILLEA 
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SHEET 
No 

'5;: PPENDIX •c• Aileq~ 
.. SHEET 2 ... December ~ . 

ITEM DRAWING No NAME: ...-. No OFF • REMAIDcs " . . 
1 TSD 5430 CLAMP-FUEL BUNDY l '111 COULD BE MADE TJ~ -

LOCALLY (SEE SlQT 5) 

2 TSD 5434 N/D 6· WM 0/D STEEL BUNDY i. \ \ . " ·- ' I ,, 

29 INCH FREE IENG1E , ·\' 

3 CLIP LUCAS TYPE 187028 1 \ ·11! TSD 3056 N/D 

r----r-----------;--------------------------+-----~hT-----------~- ~ 
4 ND TRANSPARENT .FETROL RESISTANT \ ~ I ~-1 

PVC TUBE i" 0/D, x 3/16" T/D 

5 ND 

6 

7 

8 TSD 2656 N/D 

9 TSD 7391 N/D 

X 8• LONG 1 

" x 1~11 LONG 

CABLE STRAP - ROSS COURTNEY 
TY-RAP No 'fi 38M OR SIMILAR 

5/16" DIA SELF ADHESIVE CLIP 
MAKERS . PART NUMBER SAC 8 

1 

5 

WHEN SOLEX FUEL 
FUMP FITTED 

)SUPPLIED ~ 
)S'roRE 

2 ) SEE APPEND IX H ' ~ ~1-0~---------+-------------------+-~1~~~~~~~~ t. 
11 TSD 2963 N/D 

12 ND 

13 NO 

14 ND 

15 TSD 3091 N/D 

. 5/A NO 

TSD 7090 

TSD ?048 N/D 

li DIA 'U' BOLT CLAMP 

HEX HEAD SCREW No 2 BAX 
i" LONG STEEL, ZINC OR CAD 
PLATED 

HEX HEAD NUT No 2 BA S'lEEL 
ZINC OR CAD PLATED 

No 2 BA SPRING WASHER 

ft' DIA PETOOL PIPE CLIP 
.. 

TRANSPARENT PETROL RESISTANT 
PVC TUBE i" 0/D, x 3/16" I/D, 
x 12" IDNG 

ENGINE RESTRAINING PLATE 
(REQUIRED FOR ITEM 1 ) 

M 12 - 1. 75 PITCH x 55 MM WNG 
ENGINE M:>UNTING BOLT 

-10-

1 

1 

1 

1 

6 

l 

1 

1 

' < -

WHEN WEBBER FUEL 
PUMP FITTED 

COUID BE MADE 
lOCALLY (SEE SRT 3 ) 

COULD BE OBTAINED 
lOCALLY 

"' . = 

... 
, ... 

'I 
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