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Make a careful note of the chassis and engine numhers of your car, including the complete
model designation which is stamped in above them.

Any orders for spare parts can ounly be dealt with promptly and correctly — and this
also applies to an ignition or car key (the latter also fits the luggage compartment
lock) — if the chassis and engine numbers as well as the complete model designation are
mentioned on vour order.




A few general hints

which must be read hefore starting on the first trip.

Safety first!

Let this be your guiding prineiple on every drive. Make sure that everything in your caris
in order, especially the brakes, the clutch, the steering, the tires. and the lighting system.

The Type 190 is a fast car, and owing to its outstanding road holding qualities and
first-class springing it is very difficult to realize how fast youn are travelling.

Do not allow these qualities to lull you into a sense of false security. You should adapt
your speed to the traffie, the ease with which the road can be surveyed and its condition.
Wet, snow-covered or icy roads are treacherous. The hraking distance inereases dis-
proportionately with every increase of speed. You will find a diagram which illustrates
this ratio in terms of figures in the section on «Driving Ilints» p. 18. You should,
therefore, decelerate and brake earlier than you would instinctively do otherwise.

You should. therefore, only make full use of the high performance of your car when this
can be done without any danger. You are responsible not only for your own safety but
also for that of your fellow passengers and for all the damage you may cause to other
road users,

Keep to the traffic rules in force in your country.

Use the direction signals each time you alter the direction in which you have heen travel-
ing. But do not rely entirely on this just as you should not count on the discipline of the
other road users. Always keep a sharp look-out, and glance at the rear-view mirror
fairly often, especially when you leave a main road and drive into a lane or private road.

Look behind vou bhefore you get out of your car, especially in city traffic.

And observe all traffic signs!

Then econon

The fuel consumption of the type 190 is fairly low and you can get very favourahle
figures for consumption provided you drive smoothly. The graph on the opposite page
shows how the fuel consumption depends on the speed. The data specified refer to
a load of 2 persons. The faster you drive, therefore, the greater the increase in fuel
consumption and the greater the wear on the tires, especially on hot summer days.

Tao drive economically you should:

1. accelerate the car just enough to keep it rolling along evenly: do not pump the
accelerator pedal.

2. drive «gently» and evenly and adapt your speed to the terrain; above all, do not
corner too sharply. Any reckless driving round a sharp corner will wear ont tires much
more than miles of normal driving on a main road;

3. avoid any sudden changes of speed through sharp braking or hard acceleration, for
both accelerating and braking increase the fuel consumption and the tire wear,

<m~.u~ fast asporty» qr.memhm., however., costs more money. You should, therefore, consider
which is more important to you at the moment: saving travelling time or sawing money.
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Don’t forget the maintenance of your car

The hest lubricants are just good enough for your car. Be sure to mse always those
brands which correspond to the actual seasonal requirements and meet our viscosity
specifications,

Dirt in the oil damages the working surfaces of the bearings and cylinders, You should,
therefore, see to it that the oil filter is regularly cleaned.

Change the engine lube oil at the specified intervals, if possible after returning from
a long trip, while the oil is still hot and thin and can flush the dirt while it is drained out.
The element of the air filter should he kept perfectly clean and in order, for the dust
sucked in with the air wears bearing and sliding surfaces and causes the valves to
seal improperly. If the car is eontinually driven in very dusty country, then it is advisable
to clean the element more often than indicated in our maintenance instructions for
normal conditions,

Type 190 is not equipped with a central lubrieation system; however, Z::..m.m_.n a number
of grease nipples at the front and rear axle, as well as at the universal joint shaft, into
which grease should be regularly lilled at the specified intervals.

Have the fuel filters cleaned at the specified intervals and see to it that the distributor
and spark plugs are checked.

Do not forget to have the hattery serviced. A new battery is expensive. .

Have the wheels interchanged and balanced in accordance with our instructions.
Always adhere to the specified tire pressure, which ensures that the wear on the tires is
kept down to a minimum and that the steering gear and spring-suspension remain good.

If you follow these hints

your 190 will never let you down, and you will find it a practical touring car equally
suitable for town, country and long-distance driving.

Type 190 combines the advantages of the large and heavy touring cars as far as m_..m
suspension and the passenger and luggage compartments are concerned .s::. the p._,.:._um
performance of a sports car, the safety of a heavy car and the economical operation of
a medium class car.
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Driver's seat

2

0.

—u.ncm dimmer switeh: depressing switches from «low beam» to <high beam» or
vice-versa When the bright light is switched on. the blue warning light «F» lights
up in the instrument cluster, see p, 9.

i pedal.

Brake pedal.
..P-,._w.—,n—ﬂ-«mw_.—,vh. _-H.LWH.

I,::m ,_:..._rﬁ. handle: pulling out actuates the rear whel hrake. Turning in clockwise
_rw.mn_.:: until the stop is reached arrests wdle. To release, pull handle, turn
it in anti-clockwise direction and press forward until you reach the stop.

Pedal for pump of windshield washing system: pressing until resistance is felt.
s.::..wm_:m_ﬁ— wipers only: pressing beyond resistance. windshicld washing system in
addition. Selution for filling windshield washing system see page 30,

Clamp handle for engine hood lodk. Opening and clos see page 32,

8. Lever for direction signal lights and passing signal light.

Turning clockwise: direction signal light. right;

Turning anti-clodewise: direction signal light, left

ally when steering wheel is in straight-al ad position):

(returns automa

Lifting: passing signal light — only European design — .

9. Contact ring for horn, Pressing down actuates horn.
& =

10. Lever for transmission. Shifting see page 17.

ent. Serves as shelf when folded down.

11. Glove compar

12. Rear view mirror. Adjustable in all directions. Prevention of injuries by the mirror
because it is fastened with - spring-loaded ball pin to the mounting plate and is
released upon impact.

IT a following vehicle is blindi

rror can he dipped to anti-dazzle pesition

the

by pressing the small lever.

13. Interior light. Also entrance light.

The switch underneath the light can be moved to three positions:

Entrance light; comes on when driver’s door is opened and re-

Left

{as seen in driv

position:

t until driver’s door is closed.

mains alig

ing direction)

Center position: light switched off.

Right position: light switched on.

Both the front and rear seats can be adjusted forward and bacdkward.

Front seats: Depress the lever at the bottom of the seat, move the seat forward or
backward, as desired, and release the lever.

Badk seats: Lift the seat, move hackward or forward until the guide pins engage again

(2 posi

ns).




Instrument panel

1. Light switch. Turn and pull switch.

Lever vertical: 0 position
Turning clodkwise 1. stop = parking light, tail light, licence plate
from 0 instrument light.

Turning clockwise 2. stop = in addition high beam or low beam
(actuation by foot dimmer switdh).
Pulled out with 1. ox 2,
stop = in addition fog light!,
The rules of the individual countries must be
adhered to with regard to the fog lights.

Turning anti- 1. stop = clearance lights, right | In Germany only permitted
clockwise from 0 2, stop = carance lights, lelt for use in residential are

Independently from the light switch, the other consumers function if the ignition
switched on.

2. Temperature control lever, one each right and left (see page 10).

3. Air supply control lever. one cach right and left (see page 11).

system) see also item 6

4. Pull switeh for window wiper (without windshield washing
page 6.

5. Pull switch for blower, for defrosting when car is sta

lary (see page L1).

=

Push button switch for starter.

=1

. Pull butten «chokes: pulling out sets the choke of the carburetor into operation:
the white control lamp (16) in the instrument cluster remains lighted as long
as this choke button is pulled out.

Push hack

two stages (sec page 15).

8. Pull button switch for instrument panel lighting: this is switched on when the light
turn switch is set lo position 1 or 2, This

dim when this pull button is pushed in and bright when it is pulled out.

9. Red generator indicator light. If the electric system is functioning properly, it lights
up after the ignition rmw has heen inserted and goes out Z_F.: the engine has
exceeded idling speed (normal driving).

! Fog light only

vered upon order.

10. Steering lodk. which combines the ignition switch and a locking device for the steer-
ing column.

Three positions of the steering lock:

s locked:

Key on «Stop and removeds: Tgnition turned off; steering

Key on «Garage and removeds: Ignition turned off. steering free;
(Position must be felt).

Key on «Drives: lgnition on, steering free.

11. Electric cigarette lighter: press the button for a few seconds until the heating coil
“_:ﬁﬂw Hn-nm.

12. Ashtray: to empty, pull the ashtray out; apply a slight pressure to the sheet metal
cover, after w it can he removed.

13. Ornamental cover: io can he installed here upon special request and at extra

cost.
14. Clock. electric. Setting is effected by the button on the clock.

15. Red control light for the direction signals remains lighted as long as the signals are
switched on.

16. Wl

e ¢hoke control

ains lighted as long as the dhoke is pulled out.

tht: re

17. Blue control light for high beam: remains lighted as long as high beam is
switched on.

18. Fuel g

__i.: a _3_ :uﬂ:_:m _uE: lights up ..:=_ _::c:_um that there

I:ar 0.8,

:a
.P_w.._. this red warning _E:1 rmﬂ _qT:.L up, it is, urmnm»_ﬁ.m, imperative to 11—._2-_
as soon as possible.

Speedometer; the red marks indicate the max. permissible speeds in the Tst—3rd
gears: the odometer 1 the middle of the dial.

20. 0il pressure gauge: only indicates when the engine is running.

21. Cooling water thermometer; the temperature of the cooling water should not rise
above the red limit mark.

. Air outlet to the front side windows, one each right and left (see page 11). The
escaping airstream can be decreased or cut off altogether by the adjustable flap.

Important note concerning the care of the instrunment panel:

The panelling on the right and left side of the instrument panel, the plate for the
control knobs, the covers for the ashtray, the glove box and the centre of the switchboard,
the window mouldings of the driver’s doors and of the rear doors and the one at the
top and sides of the windshield are made out of a special material. Normally, the
surface of these parts should be cleaned with a dry wool cloth only; should it become
dull in the course of time, then we advise you to call at one of our service stations,
where it will be reconditioned.




Operating the door locks:
Both front doors can be locked from outside by means of a key.
Unlodk: Turn key by 90° away from handle and back again. Remove key.

Lock: Turn key by 90° towards the handle and back again. Remove Key.

The outer handles are rigidly mounted

to the doors.

When opening the door from outside,
hold the handle with your fingers and
press the push button with your thumb
as shown on the opposite photograph.
Now the door will open easily.

All doors can he secured from inside. This is effected hy means of a lock pin with
pushpull knob, which protrudes behind each crank-operated window from the
moulding. If the push-pull knob remains entire

door lock is secured and bolted. Only if the leck pin is pulled up the push button on
the outer door handle can be pressed and the door opened.

_=m_.ﬁ-d—~
v at its hottom position. the respective

If you intend to secure the door after getting out of the car, the pull knob must be
pressed down before closing the door, except the driver’s door, whose pull knob can
only be pushed down when the door is closed.

Luggage compartment lods: The lock is opened by half a turn of the key. The key can
only be removed if the lock has been turned to its initial position. In this position it snaps
in automatically when closing the lid of the luggage compartment. Therefore never leave

yvour key in the luggage compartment.

Ventilation and heating

The control of the fresh air supply and
the operation of the heating is effected
separately for each car side by 2 control
levers each mounted at the outer right

and left side of the instrument panel.

The inner one — hlue marked, pointing
upward — serves to control the fresh
air supply,
The outer one — red marked, pointing
downward — serves to control the
temperature.,

A= hesting

i = vpen

2 = medium

3 = cur off
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Control of the fresh air suppl)

Lever moved to the top: air supply switched off.

While the lever is heing moved from the top to the holtom, the amount of air that
enlers is steadily inereasing. At the same time, the air is gradually directed to the foot
spaee, the windshields, and the side panes. This is done in such a way as to ensure
that during the first quarter of the travel of the lever the air is directed downwards to
the foot space only whereas. when it is opened further, the air also escapes at the
defroster jels in an increasing amount.

Lever moved to the bottom: air supply switched completely on.

In addition. there are the following devices For controlling the air supply:

1. Adjustable flaps on the outlet nozzles for the side pane ventilation in the instrument
panel.

2. Adjustable flaps on the outlet vpenings to the foot space. If these are adjusted
horizontally, the air will be evenly distributed, particularly at the front part of the
foot space. If they are adjusted vertically, the air escapes as a compact jet, Normally.
these flaps will have to be opened only if the fool space in front of the back seats
is to be heated also.

3. Deflector panes in the fromt doors. When closing the deflector panes close the

latches hard. If they are closed only loosely. there will be noises caused by the wind.

1. A fan in the air duct on the near side and. upon special request, an additional fan
in the other duct. Both of them can be switched on jointly by turning the pull switch

{5. page 8) on the instrument pan 1

feating control

Lever pushed down, heating switched off.

Lever pushed up, heating switched on.

ion, but the fresh air supply must

The lever can be adjusted to any intermediate po
not be cut off by the air control levers,

As a principle, in winter, the ventilation and heating should not he opened before the
cooling water has reached a temperature of approx. 1227 F (507 C).

For heating the car inside. open ventilation lever and heating lever for a short time
lo its full effect, then after 5-10 seeonds sel levers Lo position /3 or 12 without waiting
for the full heating effect. The complete heating capacity, with the heating lever pushed
to the very top, will only have to be resorted 1o when the outdoor temperature is very
low. The temperature within the car will then be very agreeable. The full amount of air
is required only when driving at low speeds. Normally. therefore. you can leave the air
control levers in position /3 once the desired inside car temperature has been reached.

For defrosting of windshield and side panes, completely open the air and ventilation
levers as well as the flaps on the instrument panel and turn on the fan until the windows
are defrosted. Then turn the levers back to the desired inside ear temperature and
almost completely elose the flaps on the instrument panel. The small gap that is left
apen will suffice to keep the windows free of any mist.

Due to the possibility of separated eontrol of the air supply to the foot space or to the
windshield and side panes, the regulation can be adjusted to persor al requirements.

Do net fail to observe the following: Shut the ventilation flaps when driving immediately
behind a vehicle which leaves a trail of dust or exhaust fumes, so that no exhaust fumes
may enter the interior of the car.
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Fuels, coolants, lubricants

In the interest of our customers, we are constantly testing the fuels on the market
for their suitability for our vehicles. Therefore. you should only use one of those

products which are approved by us.

In this issue we can refrain from listing the individual brands because our plants and
also our agencies at home and abroad are in a position to give expert information with
regard to questions about fuels. eoolants and lubricants, especially about all products
which have been tested and approved by us. If you are ever in doubt with regard to
a product in a country outside of Germany and if an inquiry at a service station is
not possible, you should always choose the product of a well-known firm which has
an extensive international network of filling stations.

Fuels

Capacity of fuel tank: approx. 12.3/14.8 Tmp./US gals. (56 ltrs.), out of which 1.1/1.3 to
1.2/1.4 Imp./US gals. (5-—5.5 liters) are for reserve. If you drive at moderate speed, this
reserve quantity will be sufficient for another 2530 miles (40—50 km). When only
this reserve quantity is left in the fuel tank, a red warning lamp lights up in the fuel
gauge,

For proper functioning (no pinking). the engine of your 190 needs commercial premium
fuels. The engine has been set by the factory using a fuel of 9699 octane rating
according to the Research Method (R.0.Z.).

When driving in countries in which only fuels with a lower Research Method octane
rating are available, see page 22 under «Hints for long trips abroads.

Fuel substilutes, e. g., gasoline with too high a beiling point should not he used, neither
alone nor in a mixture. By no means try to make your own gasoline benzene mixtures.

Always keep drainage openings in fender filler neck clean.

Coolan

Capacity of the entire eooling system including DB heating is approx. 2.0/2,4 Imp./US
gals. (9.3 liters).
Caution! Overpressure cooling system!

Open radiator cover only if cooling water temperature is below 90° C (195° F). First
turn to mark I and blow off overpressure; then turn somewhat farther and remove cap.
When closing turn to mark IL

For radiator covers use only covers bearing the number 100.

Boiling point of cooling water is only at 239° F (1157 €} — see red mark at cooling
water thermometer. When driving in the mountains, or in regions where the outside
temperature is high, the cooling water temperature may rise up to 239° F (115° C).

Use clean water with the lowest possible calcium content or well filtered river water.
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The cooling water has already been treated in the factory. i. e.. a corrosion prevention
agent has heen added. If you drive with untreated cooling water, scale, rust and other
corrosion products will form in the cooling system, Because these substances are poor
heat conductors the efficiency of the cooling system will be deereased.

For the treatment of cooling water we only approve of those products which are com-
patible with the anti-freeze agents. because even with an anti-freeze agent, treated
cooling water should be used e. g. Fuchs Anticorit MKR: Esso Kutwell 40: Shell
2; Veedol Anorust 50; Phosphatol; Rhein-

Donax C; Valvoline-Korrosionsschutzal

preussen-Korrosionsschutzol.

The concentration is 2.5—5 cem/lit. cooling water (0.15 0.3 cu. in p. lit.). Higher con-
ﬁﬂu_ﬁﬂﬁ—m°=m m.—::h_nm —u_.m mﬂ-.—.—!_ﬂﬂh. H—. a ﬂgﬁ-_m:m water ——JMM oceurs —um-ﬂw_ﬂmn 5*. _ﬂmrﬁﬂ_‘ﬁ—. in Hr-w
cooling system, the loss should be compensated by water and a corrosion prevention
agent. General replenishing (loss because of evaporation) can be done with water only.

If engine is hot, only fill in cold water while the engine is running. However, hot water
can he filled into a cold engine at any time.

Refill eold water into a hot engine only when it is running; however, hot water can be
filled into a cold engine at any time.

Caution! When replenishing the cooling water, proceed as follows:

1. Set the two —unm—wnm levers to wopen:.

2. Slowly fill in cooling water up to filler
cap rim.

3. Run engine with increased idling speed and A -
s ~radiator filter

metal mark -

with opened radiator filler eap for about
1 minute.

4. Reduce to idling speed and slowly top up
cooling system

a) with cold cooling water up to metal mark
(about 2 ins. [50 mm] below the filler

cap) in the radiator filler,

L) with warm cooling water up to the rim
of the filler cap.

If the cooling water temperature slowly exceeds the normal temperature, then the

cooling system is dirty. It should be cleaned of grease and scale (see page 48); this is best
done at a service station.

In frosty weather the measures for winter driving (see p. 19) should be observed.




Lubricants

Construetional parts and lubricants must be compatible in order to ensure smooth

functioning.

Any service station will advise you as to which lubricants have heen tested and

approved by us. We also refer you again to the introduetien of this chapter.

m,mzrmn _
Toktic : m_:«_:p:ﬂ
oo Lubricant in Imp Viscosity
point i ;
TS pints
(Tit.)
Fagiiand | B sngiie ol Outside temperature SAE
g 3 59
crankease TF (O groups
™ ahove +86 (130) 30 _
-
HI engine oil
- : from 50 to —86 20 Wi20
(H10 to +30) i
Distributor: ===
2t it | from —13 to 50 10 W
i Lty —25 to +10)
bearings: HD engine oil ¢ : !
= | Felt in cam 5 W
-4 . i b ] or
bore: HI) engine o below =13 —23) 5 W20
= | Breaker ™
: ver 1o another SAE group because of
point Bosch grease Sl e e e anal
rubbing Ftlvd rge du i the len frost
Blédc: shuuld the dhange ade out of schedule.
[Automatic
transmission all vear round —
fluid
Hypoid
Drive axle :.M:_m::.mmmcz all year round SAE 90
oi
Hypoid
Steering gear | transmission all year round SAE 90
oil
Hypoid
Water pump transmission — all year round SAE 90
oil
Front wheel Bearing 2.30 oz N i
hubs grease ea. (65 g A o
Lubricators w“_aﬁmmmﬁ_.z — all year round —
Battery Bosch grease J
terminals Frdovl o rown o
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Starting and Stopping

Check at regular intervals and before setting out on a longer trip:

1. Fuel level: the fuel gange only indicates when the igni

with cold cooling water it should compe up to the mark

2, Water level in the radiato
on the radiator filler;

3. 0il level in the crankease; clean oil dipstick hefore using. The oil level should be at
the upper mark on the dipstick; do not check when the car is on an incline:

4. Tire pressure; for exact details on tire pressure see page 42;

5. Braking effectiveness: when actuating the brake pedal you should feel a
resistance so that it cannot he pushed down completely. If this is not the case, see
cemergeney repairss, page 53,

6. High beam and low beam headlight.

Starting

Be careful when starting and running the engine in the garage: always keep
open and see to it that the exhaust gases escape quickly. The exhaust gases contain the
odourless and invisible carbon monoxide which is very poisoneus.

arage door

If a radio is installed, it should never be turned on while starting the car.

ion).

The gear lever must be in neutral position (central po

Turn ignition key in the security lock to «Drives (see page 9). The further procedure
depends upon the engine temperature and upon the outside temperature; therefore the
starting procedure for warm and cold engines will be described separately.

a) Starting a cold engine (up to an outside temperature of abont 3°F [ 159°CJ).
Starting with temperature below approx. 5°F (—15° C) see winter operation, page 20.
The cold engine as well starts very easily with temperatures exceeding 50° F
(4 10°C). During the warm season the engine eap 1 tly be started without

actualing the choke.

Pull out choke completely (starting position) only when it is rather cold eutside — the
whiie control light 5% in the instrument cluster will light v

Press starter button and release it only when the engine is firing regularly and not im-
mediately after it has fired just once; on the other hand. von should not actnate it for
longer than 20 seconds i a time. ce the hattery will be subjected to too great a
strain otherwise.

o

When starting, the aceclerator pedal should normally not be depressed, however, in
higher altitudes (starting at approx. 5000 f.. ca. 1,500 m), it is advisable to slightly
accelerate the engine after it has fired
until it is running smoothly.

As soon as the engine has started and has
been idling for a few seconds push back
choke only as far as to resting po
ion). For some lime ——
x — the choke can be
8@@ @.HJ@@ @ left in this position, without there being
A the danger that the engine will get too

oy, 6a1p rich a mixture.

} if the engine does not start after the star-
ter has heen operated twice, you should
look for the source of tranble (see page 50).

up positio




h) Starting a warm engine (even in cold weather).

Press on starter push button and at the same lime press accelerator pedal .o_.us._w, 1o
floorboard, without varying the pressure on the accelerator pedal. Do not pull out the
choke. After the engine has started. release the starter button and the accelerator
pedal, so that the engine does not rev np too much.

Warming up the Engine

It is not favourable to let the engine idle until the normal operating temperature
is reached, because it will take a long Lime as little heat is produced by the idling
engine. It is therefore recommended to drive off at a moderate speed immediately after
starting at outside temperatures down to 32 ° F (0 ° C). Only at lower temperatures the
engine should be idling for one minute at most hefore driving off, to make sure that the
lubrication of the engine is functioning even with very cold oil. But do not rev up the
engine when idling. 3

Driving off

Press down clutch pedal.
Shift gear lever to 1st gear.
Release hand brake.

m_.ci_w nn__nu.ma clutch pedal and at the same time slowly press down accelerator pedal
with your right foot — the car will drive off — accelerate gradually, not jerkily, and
change up into 20d, 3rd, and 4tk speed.

As soon as the normal operating temperature has heen reached, the choke should
pushed back completely {driving position) — the white control light goes out.

Parking or Stepping

Turn ignition key in steering lodk lo position «Parking: or «Step» and remove key.
With «Stop» position turn steering wheel a little until the catch snaps into place.

The . first 900 miles” (1.500 km)

The engine is not scaled. It is a well-known fact that the length of life and the economical
running of the car depends decisively upon the way it is handled for the first 900 miles
(1500 km). The more you spare the engine in the heginning the more satisfied you will
be with its performance later on.

For this reason drive the first 900 miles with varying speed and revolutions and shift
gears more frequently. Above all, avoid «torturings your engine during this period by
driving in lower speeds, and do shift gears badk in time.

It is recommended not to exceed the following speeds during the first 900 m

Odometer reading Speed intm g, byl
1=t gear _ 2nd pear _ 3td gear h gear
W 1o, B0Dbmiles s i’ 15 (25) 23 (40) 37 (60) 50 (80)
300 to 900 miles . ....... 7 17 (28) 28 (45) 43 (7 62 (100)
900 to 1.250 miles ........ May be gradually increased to maximum speed
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It is of special importance for the longevity and the quiet running engine of the vehiele
as well as driving safety that the nonrecurrent «First Lubrication and Maintenance
Works mentioned on pages 23 to 25 are carried out. The first pages of your Service
Book are especially provided for this purpose, Don’t fail to take your car to the Service

Station in time.

Gearshifting

The gearbox is fitted with constant foreed synchromesh for all speeds, i. e. a special
device in the gearhox causes the relevant gear wheels to engage smoothly by a series
of couplings. Consequently the annoying process of double clutching with an inter-
mediary acceleration becomes nnnecessary, Changing up and down is effected as follows:
Release accelerator pedal, press clutch pedal fully down. Shift gear lever fluently from
one gear position to the next, re-engage clutch gently and at the same time press on the
accelerator pedal.

The gear lever itself is placed in a readily accessible position on the steering column
beneath the steering wheel. It can be brought out of its central position (idling) into
three «gear levelss one above the other and can be pushed round towards the desired
gear at these different levels.

;Reverse gear|
AL 15t gear|
.\.Hmwa gear|
Neutral
position’

2nd mu!.\v\ /

4th gear
s
1st and 2nd gear Gear changing guide drd and 4th gear

When engaging these gears pull ngaging these gears press
up gently and push forward for
1st gear or backward for 2nd gear.
Reverse pear, Press up hard as huckward for 4th gear.
far as it will go and push the

gear lever forwerd.

the gear lever gently down and
then push forward for 3ed or

When vou reach the middle and top «gear levels a slight resistance is clearly perceptible.

Neutral is in the center position betwcen the gears and the gear levels and the gear
lever is automatically pulled down by a spring from the center to the lower gear level.
When changing from 15t to 2w gear you must guide the gear lever exactly along the stop,
and when you come to the half-way position you must resist the downward pull of the
spring — otherwise you might get into 4th gear — and you must not press up too
strongly either — otherwise you will push right up into reverse gear. Gearshifting can
he effected without using foree.

The only things to observe are therefore:

1. Before any gear change: release the accelerator and let out clutch completely.

2. Always move the gear lever in straight lines exactly at right angles to one another,
shift gear lever fluently and without slowing down in between.

3. Always engage the next gear and never omit a gear.

4. Only engage the reverse gear when the car is at a standstill,



Driving hints

The Type 190 is a speedy car. Due to its splendid road holding qualities and excellent
suspension you will be hardly aware how fast you are actually driving. It is therefore of
special importance to decelerate and actuate brakes earlier than you weald instinetively
do otherwise.

Any increase in speed inevitably results in a still longer braking distance.

Mp/h

00 \7 The opposite diagram shows the relation

90 — == between hraking distance including 1 se-
" cond of reaction time and the increase

2 in speed under different road conditions.

This indicates that with the best hrakes
and friction wvalues belween road and
tires a speed of 90 p. h. including
1 second of reaction time entails a brak-
ing distance of about 500 ft.

At high speeds the air resistance itself
has a considerable braking effect. In
| normal cases therefore decelerate early
7 i _ and actuate the foot brake only after-

wards. However, avoid jerkily depressing
the hrake pedal; do it gently. Abrupt
and sudden braking could cause the car
to skid. Moreaver. it causes considerab
damages to the tires. Brake sharply only
in emergency.

0 100 200 300 400 500 600 700 80O
Fi.stopping distance 5639

Braking distance considering one second
of driver’s reaction

dry - (Autobahln)
and macadam
and macadam
| mian. geim,. valus tor veliclss

100 kmfh

While driving, enly the foot brake shonld
he used. even on a steep hill.

015 & max. perm. value for hand brake

If you use the hand brake alone when the ear is driving fast. this in itself will
neither the hrake nor any other part of the car. The rear wheels, however, may lock
and especially on a slippery road. this may cause the car to skid. The hand brake
should normally be used only to keep the car stationary.

Always keep an eye on the speed at which you are driving. The speedometer is placed
in such a favourable position that you ean easily read it without taking your eyes from
the road.

The set-up of the gears is arranged very favourably so that it will he possibl
utilize the good qualities of the wheels, springs, ete., as well as the qualities
engine at all times. You should, therefore, always take advantage of the constant forced
synchromesh transmission and shift gears in time, particularly with regard to city-
driving. when going uphill. or when passing a speedy truds.

There are red marks on the speedometer which spe
for the 11, 2nd, and 3rd gear. Change g
save gasoline when changing sooner.

y the maximum permissible speeds
rs at the latest when reaching these marks. You

wen driving downhill, especially on long and steep inelines, it is hest to change down to
a low gear. Let the engine act as brake when driving downhill by releasing the accelerator
pedal. but do not declutch: on ne aceount switch off ignition. as otherwise the gasoline

vwn in by the engine and not yet burnt, will wash the oil film off the evlinder walls.
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If you have to leave your car parked on a slope, it is advisable for safety’s sake to
engage 15t gear or reverse gear. Furthermore, turn your steering wheel in such a way that
in case of unintentional release of the hand hrake the car rolls towards the mountainous
side and not into the abyss. In winter the car should be secured by putting a wedge
before or hehind each wheel.

If the oil pressure suddenly drops when the engine speed remains constant, or if from
one day to the next it does not attain the usual level, you shonld stop and proceed in
accordance with the section «Hints for emergency repairs> on page 52.

If the engine is very cold, the oil pressure reading will rise only some time after starting
the engine, as the increase in pressure takes effect only slowly in the narrow connecting
pipe leading to the pressure gauge.

The cooling water temperature is normally between 158 to 203 ©F (70 to 95 ° C). When
starting, this temperature will be reached after driving for 4 to 5 minutes at moderate
speed. At especially high outside temperatures and if the car is heavily loaded and is
climbing a long grade, the temperature can rise to the red spot on cooling water thermo-
meter without any danger. In this case the temperature of the cooling water can, if
necessary, be reduced by changing down into a low gear. If you have to stop after a long
and continuous drive uphill, you should let the engine idle for a short time as the
cooling water may heil over if you stop the engine at once.

If the cooling water temperature rises above the red mark this indicates a defect in the
cooling system; immediately stop your car and proceed according to the section «Hints
for emergency repairsy on page 53.

Winter Driving

In cold weather it is necessary to take certain precautions to protect the engine and the
radiator as well as to ensure safe starting. Special eare should also be taken when driving.

Precautions

Replace the summer oil by winter oil in due time (see page 14).

The built-in thermostat keeps the cooling water in the engine automatically at the correct
temperature by allowing the water to circulate from the engine into the radiator only
when the temperature of the water has reached ahout 158° T (707 C) and by eutting the
radiator out of the cooling water cireuit at lower temperatures. Consequently, in winter
the water in the radiator core may be frozen even though the car is being driven.

Du

As a protection against {reezing, only one of the commercial brands of anti-freeze should
be used, and the amount to be added, which is dependent on the outside temperature, is
laid down in the instrnctions of the particular manufacturer. The follpwing table gives
the quan s of water and Glysantin or Genantin required for the correct mixture for
different degrees of cold.

g frost an anti-freeze should, therefore, be added.

The capacity of the radiator and engine together. filled up to the mark on the radiator
filler, is about 2.0/2.5 Imp./US gals. (9.3 lir.) if a DB heating system is installed.

Genantin/Glysantin Water
Freezing point in pts. i pts.
Imp. us lit. Tmp. Us lit.
approx.  14°F (—10°C) 312 41/s 2.0 123/4°  15Y 7.3
approx. 5F (—15°C) 43/4 534 2%/4 1142 13% 6.55
approx. — 4°F (—20°C) 542 63/4 31/4 1042 1234 6.05
approx. —13°F (—25°C) 61/2 8.0 33/4 93/ 11%4 5.55
approx. — 229 F (—30° C) T2 9.0 4tfa 8/ 10Y2 5.05
approx. — 400 {—a0°.C) 8t 10 4 80  9Y: 455
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Before fil in an anti-freeze. the cooling system should be flushed. especially i the
cooling water has been treated with an additive.

Caution! An acid-type anti-corrosion agent or a radiator cleansing agent should not be
used together with the anti-freeze. An anti-corrosion oil may, however, be used.

You should not fill in the cooling water above the mark to be found on the radiator
filler when the engine is cold. otherwise nearly 1 guart of the cooling water will be
expelled throngh the relief pressure valve and be lost when the coolant expands due to
warming up.

After having used an anti-freeze, flush engine and radiator.

If for seme reason or other an anti-freeze is mot obtainable, the radiator should be
covered, even if the car is driven, without blocking the air intake for the heating and
ventilation system.

If in this case the ear is not kept in a warm garage. the cooling water must be drained
off while the engine is still warm, if possible at a sheltered spot. For this purpese open
the drain cocks at the bottom of the radiator and at the left side of the engine and loo-
sen the heating hose at the bottom of each heating element, in order to obtain proper
draining of the heater element. Moreover, the radiator cap should be removed. Cauntion!
Overpressure cooling system; for opening see page 12. Watch the draining of the cooling
water during the whole process and if the drain cock shouldbecome frozen up orblodked.
poke it elear with a piece of wire.

Then run the engine for a short time, so thatthe cooling water is completely drained off.
Keep the drain cock open until the radiator is filled up again and attach to the radiator
a warning «water drained offs.

Do not forget to tighten the lower cap nul each heating clement and to close the drain
cock hefore filling up again.

Measures to be taken to ensure starting in cold weather
By all means use winter engine lube oil meeting the specifieations on page 14. In
addition, charge your hattery well.

Should temperatures fall helow 5° F (157 €}, the following additional measures should
be adopted when starting unless you have a heated garage:

1

If possible, the ignition should be adjusted to a fully advaneced position. (see ps. 22

and 35).

2. Before starting, completely depress accelerator pedal slowly 3 to 6 times depending
on the outside temperature, then start immediately. This should be done ounly, howe-
ver, il the engine has cooled down completely.

If it looks as though the outside temperature would fall below —13°F (—25° C), and
if the car is left in the open for a longer period of time, the following preservative
measures may be taken:

1. Remove the battery and store it in a warmed up room or bring it to indoor tempera-
ture, as a deeply cooled battery produces only a fraction of the starting capacity of a
battery at normal temperatures.

2. After stopping the engine drain the cooling water. warm it up to approx. 203° F
(957 C) before starting and refill into cooling system. There is no risk for the cooled
down engine, even if it is filled up with hoiling cooling water.

If you go to this trouble your starter motor, engine. and hattery will last longer.

20

Winter Driving

Wet., snow-covered and icy roads arve treacherous. For this reason, adjust your speed to
the road conditions and always let the necessary caution prevail. It sometimes happens
on clear winter days that iee is formed on the roads just between sunny and shadowy
spots, e. g.. where the road passes under a bridge or at the edge of a village or woods.

Moreaver, especially if frost has set in. a bridge may be iced, although the road itself is
still free of ice due to the warmth of the ground. Drive carefully over sudi stretches,

A prompt and effective delrosting of the windshield and of the two front side windows
is obtained. if a DB-heating system is installed, by moving the two ventilation levers to
the bottom and the two heating levers to the top (see page L1).

For filling solutions for the windshield washing system see page 30.

If the luggage compartment lid is frozen. beat along the edge of the lid with your fist
to loosen the ice between the edge and the rubber moulding. Proceed at first inthe same
manner with a frozen compartment door.

In snow storms or with snow raised by cars driving ahead of you the insect sereens in the
ventilation ducts may heecome clogged and impair the heating system of the vehicle. The
only remedy in this case is to thoroughly clean the inseet sereens orto completely remove
them in winter. The gap should then be sealed by means of an insulating tape or steel
strip. Do not mislay the sereens and do net forget to reinstall

When fogzy or snowing. the following regulations according to P. 33 of the T
Regulations apply for Germany:

No. During heavy fog or snow fall low beam lights should he turned on during
the day.
No. Fog lights may be used during fog or snow fall only in connection with low

beam lights,

All regulations governing light illumination installations are possible on our vehicles for
abroad. We urgently recommend, however, that the applicable regulations are ohserved
for each country.

If the car is parked in the open in frosty weather. the hand brake should not he applied.
nor shold the car be left in gear, in order to prevent freezing up. In this case the car
should he kept stationary by means of blocks under the wheels.

You can prevent the windshield from icing up when the car is parked by placing a
piece of canvas or newspaper of the same size as the windshield under the windshield
wipers.

Usually it is not necessary to use snow chains on tires the tread of which is still in good
condition. They eause an inerease in fuel consumption. In districts with much snow it is
advisable to use tires with a special snow tread. Our Service Stations will inform you
where such tires can be obtained. Only under especially unfavourable conditions, when
the snow is deep and there are hills to climb is it advisable to put on snow chains. It is,
however, important to see that the chains have small links and hold the track sufficiently
at the side (square tread chains). Ladder type chains are unsuitahle.

On ice-covered roads you should drive without chains. Remove the chains immediately
when the roads are clear of snow as chains wear out rapidly.

The manufacturers issue special instruetions for fitting and servicing the chains. Please

observe these instructions closely
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Hints for long trips abroad

Also in foreign countries you will find a chain of Mercedes-Benz Service Stations. For
details concerning this subject please consult the «List of Authorized Mercedes-Benz
Agencies in Export Countries». The place to ask for this list is onr Export Service
Department, Stuttgart-Untertiirkheim, Germany., With the aid of this list, you will
always know whom to turn to when abroad.

In very remote regions, however, it still may happen that you are forced to see a non-
Mercedes workshop for help. To meet such emergencies, we compiled an cemergeney
assortment of the most important spare parls (like gaskets ete.)» Before going abroad
please make sure to get these parts.

Maoreover, we advise yon to take along a spare tire, and tube valves. Tn addition. you
ing in an exceptional case

Should vou be forced to use a fuel with a lower octane ra
for the battery. A first-aid kit should also form part of your travelling equipment.

national initials of

@

According to international regulations il is necessary to affix 1
your country to the rear ol your car when going abroad.

1f your vehicle is equipped with an asymmetrie low beam light (see page 47} and as a
on the lane opposite to that in your own country, then after youn

tourist you must drive
cross the border you should cover the prism section of the lens with opague adhesive
tape. This will make the low beam symmetric and prevent blinding of the oncoming

driver.

When refilling lue
contamination.

coolants, and lubricants, always see to it that there will be no

Only use fuels with the required minimum octane rating (see page 12).

Should you be forced to use a fuel with a lower octane rating in an exceptional case
and should vou then note a «pinking» of the engine, the ignition may be timed within
certain limits at the ignition distributor and thus adapted to the octane rating of the fuel
used (for details see p. 35). However, a fuel with the required octane rating should be
used as soon as possible afterwards and, if an adjustment has been made at the ignition
distributor, ignition must be timed as before.

The engine oil also should meet the requirements outlined on page 14. At any rate, yon
should use an HD oil of a viscosity group appropriate for the prevailing season. Should
the HD oil brand you are used to not be available abroad, please change over to an
internationally recognized HD oil brand (see appendix).

Our standard cars are equipped for operation in Central Europa on normal roads.
It is obvious that trips in extreme climatic conditions (as e. g in the tropics) or on
extremely bad roads will be hard on the car. In order to meet similar situations, we
advise you to have certain special items fixed to your ear before starting out on such
trips. In this way, the engine and the agzgregates will be protected against sand or dust,
rodcs or under damage and will alse serve to meet the outside temperature.

Should you have any questions with regard to the installation of these special items
or with regard to any measures to be taken, please contact our general agencies or onr
Export Service Dept. in Stutigart- Untertiitkheim, Germany. Take advantage of this
ity before starting out on a Lrip to countries with extreme climatie and road

poss
conditions,

a0

Maintenance

It is urgently recommended to leave all maintenance work and servicing to the skilled
mechanies of our service shops. In particular, it is in your own interest to see that the
service work as listed in the Service Boolk is carried out in due time and without any
omissions. If you do this you will not only ensure that your car is kept in excellent
condition, but also that small defects will be set right before they develop into major
faults. We wish to point ont in this connection that gnarantee claims will not be met
if not all of the maintenance jobs specified have been carried out in due time at a
service station authorized by us.

In case you wish to service your car yourself or should be obliged to take it to some
ather garage, the following hints should be taken into consideration:

Lubrication of the grease nipples at the front and rear axle, at the pedal linkage and
at the drive shaft, checking oil level and oil change in the gearbox and the rear axle
housing as well as draining off the motor oil should be carried out from below on a pit
or ramp and after the distances covered according to the specification of the Iubri-
cation dhart (pages 24— 28). In addition, a cover at the center of the drive shaft has to
be removed from the frame floor. Now all grease nipples are easily accessible so that
you can gel at them in the usual manner.

3

400 ke

(5.690 psi), if necessary. it must he limited to this value by a safety device at the press.

If a high-pressure grease gun is used. the grease pressure must not exce

Please give the necessary direction to your workshop.

Change oil immediately after a trip while the oil is still hot, so that all existing
impurities will be flushed away.

For regular care and protective treatment of the paintwork and the chrominm-plated
parts see pages 29 to 31.

Nonrecurrent . first* labrication and maintenance work

After the first 30 to 60 miles (50 to 100 km):

Chedk all wheel nuts for tight seat, if necessary tighten.

After the first 300 miles (500 km):

Lubrication

Engine: Change oil while still hot:

Renew paper element in filter (see page 32).
Transmission: Change oil while still hot

Grease nipples with grease gun: at front axle

a) at the lower right and lower left wishhones. 2 nipples each

b

¢) at the right and left steering knudkle, 3 nipples cach.

at the upper right and left wishbone 1 nipple each front. and 1 nipple each, rear

the bearing of the intermediary steering lever, 1 nipple




dal linkage (2 nipples)

at the drive shaft

a) front: the grease nipple at flange
h) center: grease nipple in bearing
¢) rear: grease nipple in Keyway

at the rear axle suspension (2 nipples)

Lubricate with a few drops of engine oil: hand hrake lever: hand brake equalizer lever:
steering column gear shift; rod end of clutch control; accelerator linkage: leverage.
wire cables and carburetor linkage; hinges of luggage compartmen cover; hinges of
engine hood; engine hood salety catch: holis of door straps. i

Moisten with Caramb

e bowden cables of the heating aggregates. Distributor: f
witn o1l

up

Carburetor: [ill shock absorber with En AE 10 W.

Chedking and maintenance
Engine:

Chedk tightening torque of eylinder head with torque wrench. Adjust valves,

Check for tight seat at the engine: the flange nuts of the exhaust pipe: the fastening
holts of the suetion pipe. of the exhaust manifold, of the dhain tightener, and of the
insulating flange; the fastening nuls of the fuel feed pump and of the intermediary
flange; the fastening bolts of the engine supports al the eylinder block: the vaeuum
conncetion at the distributor.

Check for tight seat at the carburetor system: the nuts at the carburctor flange. the
serews on Lhe carburetor cover, the screws of the venturi-lube fastening, the serews
of the shock damper [astening, m: nozzle sapport, idling fuel jet, pump jet, air
correction jet at the mixing tube support. starter jet, hall-type valve on bottom of
accelerator pump, vacuum connection. choke cahle clamping serew.

Check chain tightener for ease of movement,
Check tension of V-helt.
Clutch; adjust free travel.

Brake system: Cheek brake master eylinder, brake fluid container, brake lines and brake
hoses for tightnesss check brake hoses for worn spots and laying: bleed foot hrake
and, if installed, Ate T 50 booster brake; fill up brake fluid: adjust parking hrake.

Engine, engine oil lines, steering, gear box and rear axle: check for tightness.

Pipes and connection hoses for cooling water, fuel, v
and impressions.

mn: check for leaks, worn spots,

Radiator: fill up cooling agent.
Battery: add distilled water.

Elect

al equipment: chedk all eurrent consumers for proper functio

Door arresters: adjust and grease.

ood and trunk lid: slightly grease catch.
ts: check

t axle: check toe-in and camber.

sels: tighten wheel

re pressure.

her.

axle: ch ea

booster brake! and cluteh for fanctioni

After the first 1,900 miles (3.000 km):

Lubrication

Engine: 0il change while oil is hot.

Grease nipples with grease gun: See cafter first 300 miles» (500 km).
Chedking and maintenance

Fuel pre-filter: clean filter housing. bottom part and gasket. clean filter element only

if wire strainer and no paper clement is installed.

Chedck for tight seat on cngine: See cafter first 300 miless.

Check for tight seat at the carburetor system: See cafter first 300 miles» (H00 km}.
Cheds chain tightener for case of movement.

Chedk V-belt tension.

Distributor: Adjust with scintillation stroboscope and cam ang
Check breaker point gap.

meler,

Cluteh: adjust free travel.
d container. brake lines and
ing; fill ap brake

Brake system: Chedk brake master eylinder, brake f
brake hoses for tightness; chedk hrake hoses for worn spots and la
fluid: adjust parking brake.

Check the Following holts and nuts for tight seat:

Steering housing at front axle beam.

Lower fastening nuts ol shock ahsorhers.

Lower wishhone mounting (58—72 ft. Ibs./8—10 mkg).

Fastening holts of the flexible dise at the drive shaft, remove cotter p
replace cotter pins.

Thrust rod mounting (58—80 ft. 1b /8—11 mkg), remove cotter pins of nuts first.
replace cotter pins.

s of nnts first.

Bolts at left supporting tube cover and at the front housing cover of the rear axle.
Visual inspection of nuls and cotter pins of tie rods, steering arm and pitman arm.
Fastening of hood catch.

Lack plate of trunk lid eatch.

gine, engine oil lines. steering. gear hox and rear axle: chedk for tightness.

Pipes and connection hoses for cooling water, fuel, vacuum: check for leaks, worn spots,
and impressions. 2

Radiator: fill up cooling agent.

Battery: chedk acid level and specilic gravity, add distilled water. chedk terminals for
proper seal, grease.

Electrical equipment: chedk all current consumers for proper functioning,

Headlights: adjust.

Door hinges and locks, striker plates:
Check bolts for tight seat, double wedge locks clean with dry cloth only.

Sliding roof: Chedk wuide rails for tight seat, retighten; check for dirt and resin forma-
tion: rub with thin and resin-free oil; clean Covertex-cover, rub with stearin.

Wheels: Retighten wheel nuts: correct tire pressure.

On test drive: check foot and parking brake. hooster brake! and clutch for functioning

and effectiveness.

TIf imstalled.



Regular lubrication and maintenance work

(6,000 km)

32
33

Bowden cables
on the heaters

Heater flap shafr

Chediing and
Maintenance
Front air scoops
V-helt

Air filter
Spark plugs
Diseri

Clutch

Brake master
cylinder

Brake flui
conlainer

Brake lines

ake hoses

Page Part of car Nature of work
21 Engine Chedke oil level, add oil?
27 Front axle, st
linkage, pedal = = P
::rsmc, .ﬂ.?m shaft, Grease nipples with grease gun®
: " see wafter first 300 miless)
rear axle suspension
1,900 o : ; ; G
(3,000 km) bLE Brake fluid Add brake [luid. Tf heavy loss of fluid is notier
vontainer diedk brake system for tightness,
Battery Add disti waler
Radiatar Add cooling agent
== Tighten wh nuts
42 Chede tire pressure
Lubrication
Engi 0il! change? when woil iz hot
e paper filter clement?
Transmission level, add oil
Rear axle housing level, add oil
A Parking brake lever;
parking brake
equalizer lever;
steering column gear
shift: rod end of
clutch actuation;
s with a few drops of engine oil
amd linkage at
carburctor;
hinges of trunk li
hinges of hood;
safety hooks of hood;
bolts of door
3,800 retainer strips

Moisten with Caramba

or Caramba
rent

Spray with erude oi
ok for ease of mov

lean inscet sereens
Chedk tension
Clean paper e

Clean, a clrode gap
Adjust ition with strobaescopic light and cam aogle
meter; %k breaker point gap

Adjust free travel

Check for tightness

very T.600

| viseosity prescriptions!
n very poor roads every 900 miles (1500 km).
ng in dusty regi

1.900 miles (3000 k

es (12,000 km).

Tage Part of car Nature of work
Brake hoses Chede for worn spots and laving
39 Parking brake Adjust
lines, steering, gear Chedk for tightness
bax, rear axle
— Conneetion hoses for
ng water, fuel Check for leaks, worn spots and impressions
vacunm
3,800 o Eleetrie system Check all consumers for proper functioning
(6,000 km) — Door edge Clean, rub seals with talcum powder
~ Door lodks Double wedge lodks: clean with a dry rag only
= Door arresters Adjust and grease
= Wh Chedk for exterior damages
(visual inspection)
= Balancing and switching according to pallern on
page 41
= Foot and parking
brake, hooster hrake! Cheds for function and effectiveness on test drive
27 Transmission il change when o hot
27 Hausing e it BT hot
48 Water pump Cheds ail level, add oil
27 Steering gear housing Chede oil level, add oil
7 Door hinges cate nipples with grease gun
i Parking brake cables Lubiricate nipples with grease gun
= Hood and trunk lid Lightly oil eatches
27 Front wheel bearings Renew grease in wheel caps
Chedking and
maintenance
36 Chedk ecompression pressure, adjust valve clearan
nuts of the exhaunst
pipe; Tastening bolts
of the suction
pipe; of the exhaust
anifold, of the
chain tightener, of
the insulating flange: =
fa ing nuls of Ched: for right seat
11,400 fuel feed pump and

(18,000 km)

of the intermediary
(Mange; fastening
holts of the engine
supports on

inder blodk; the
v um eonnection
at distributor

Carburetor system:
nuts of carburetor
[lange, screws on
carburetor cover,
screws of venluri-
tube fastening,
serews of shodk
absorber fastening,
main nozzle supporl,
illing fuel jet, pump
jet, air correction
jel on mixing lube
supporl, starter jet.
ball-type valve on
battom of accelera-
Lor pump,
© Livn,
eable clum

Chedk for tight seat

talled.

continued on page 28




ling water filler Lngine —oil dipstick;
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Cleaning the car and care of the bodywork
Resin-base paintwork’

Never clean your car with anything that might leave scratches or marks on the paint-
work, i. e. never use dusters, brushes, rough rags or colton, nor any agents that are not
suited for the purpose. Qur service stations will gladly give you detailed information
on the agents to be used and on any other questions relating to paintwork. Should the
paintwork need repair our service stations will do the job according to our directives.

Regular and frequent wasl
dirt will prove harmful to it

g is most important with regard to the paintwork, for

Never wash or polish your car in the sun, or while the engine hood is still warm.
Thoroughly wash the vehicle by spraying it with water from a hose (diffused spray)
so that the hard dirt particles will soak and flush away. For removing tar stains or
insects see below,

Then wash the paintwork with a soft, clean sponge from the top downward. When doing
so, take care to rinse the sponge thoroughly several times in clean waler in order to
avoid seratches on the paintwork. For cleaning the chassis and the wheels by all means
use a different sponge or a soft brush.

Now rub the car down with clean chamois leather so that no water stains will form,

If you want to «shampoo» your car. our service stations wi be glad to inform you
about the solutions to be used, all tested and approved by us. On principle, only mild
products should be used, and the concentrations recommended by us must he observed.
In any event, the vehicle must be rinsed thoroughly with plenty of water after it has
heen shampooed so that the seap will not dry onto the car. We advise you to treat the
paintwork with «Mercedes-Benz-Kunstharz-Polish» (Mercedes-Benz Resin-Base Polish)

after shampooing.

For polishing the resin-base paintwork we recommend «Mercedes - Benz - Kunstharz-
Polish». This specially developed polish ensures ecareful and efficient treatment and
involves very little work. By no means apply brands containing abrasive particles like
nitro-polishes, standard polishes, ete. They would mean less trouble, it is true, but they
also would scratch the paintwork.

The purpose of the resin-polish treatment is to remove, without seratches, the dirt and
oil particles that did not come off the surface when the car was being washed, and to
preserve the paintwork. Therefore, if the resin-polish trealment is repeated fairly regu-
larly once in 8 1o 10 weeks, the lacquer will retain its gloss and resistance much longer.

Light.coloured ears with metal gloss require a more frequent treatment.

After the vehicle has been washed and completely dried by means of a piece of leather,
and after any exisling tar stains have been removed, pul some polish on seft clean
cotton. With this polishing eotton, treat the paintwork evenly, and go over the car
one part al a time until it reaches the desired brilliance. Now remove any polish left
with clean cotton until there are no more stains on the surface of the paintwork.

In ease the resin-hase paintwork has not been regnlarly maintained. or if for some other
reason it has lost its gloss, resin-base polish does, in general, no longer suffice to achieve
a satisfactory gloss. In such cases, consult our service stations for other, more effective
polishes.

Stains on the paintwork. such as tar or oil stains, bugs or similar things, mostly do
not come off just by washing. They should be removed, however, as soon as possible
as otherwisc they may cause lasting damage to the paintwork.

done in

i The exact type of paintwork is specified on a plute below the engine hood. Tf the ca
paintwork (upon special request) the maintensuee instructions are ferent,




Tar stains should only be treated with «Mercedes-Benz Tar Remover» as some of the
commercial tar removers available on the market will be harmful to the paintwork.

It is very difficult to gel insecl stains off the paintwo k. If possible try to get them off
on the same day they got on, using lukewarm water. If this is not possible, use a mild.
1-29/0 nonalkali soap sofution (do not use higher concentrations). After this, thoroughly
rinse with much water.

Car windows and windshield

It is possible to fold back the windshield wipers so that the windshield can be cleaned
more easily.

It is best to remove the dirt from the panes by means of «Mercedes-Benz-Fensterreini-
gungsmittel» (Mercedes-Benz window cleaning agent). Apply a thin coat on the pane,
after drying remove it with a soft rag.

For the filling of the windshield washing system you add 1 package of Mercedes-Benz
window washing agent to 1 liter of fluid in summer and 2 packages in winter to pre-
vent freezing as low as 15.8°F (—9 ek

When washing the window panes also clean the windshield wiper blades from the dirt
and sand that has accumulated along the rubber by means of a clean rag, or. if necessary,
with soap water or aleohol. Wipe blades in vertical divection.

Moreover, we advise you to replace the windshield wiper blades by new ones once or
twice a year. When removing the blades. move the small lever that protrudes from the
snpport of the blade below the mounting peint in the direction of the arrow that is
stamped into the support. Now the blades can easily he removed from the wiper arms.

Thoroughly clean the mounting point. After having pushed the small lever hack into
the direction of the arrow again (see above), the new wiper can be fastened to the wiper

arm.

Chromium-plated and light metal parts. All chromium-plated and light metal parts
must be rubbed dry after they have been cleaned with water and a sponge. Tar stains
should be removed with the a/m ¢Mercedes-Benz Teerentferners (Mercedes-Benz Tar
Remover). By no means use any sharp-edged tools — knives or the like. Then a thin
layer of the chromium preservative «Mercedes-Benz-Brillunt» is to he applied
to the parts with a soft cotton rag. Allow the compound to dry shortly, and then polish
the parts with a elean part of the rag. Particularly in winter this treatment should be
repeated thoroughly every time the car has been washed. There is only very little
expense involved, and the resulls you achieve will be excellent.

Under severe conditions, particnlarly during the winter months. when there is snow
and the strects are strewn with gravel and salt, we advise you to treat the
chromium-plated parts with a ¢hrome preservalive paste which offers still more pro-
tection on account of its higher wax content. This paste is to be applied with polish-
ing cotton, and distributed evenly. Before doing this, clean the chrome parts from
snow and salt water by washing them with warm water. After the paste has heen allowed
to dry for a shert while, polish to high rloss by means of clean cotton.

Upholstery and tops

For the eleaning of upholstery and tops a brush which is not too hard should be used.
Do not try to remove oil or grease stains with just any kind of cleaning agent because
otherwise the material that is underneath the covers may produce ugly marks; it is
best to use «Mercedes-Benz-Fleckenwassers (Mercedes-Benz stain-remover).

There is no universal solvent which you might resert to when trying to remove glains.
It has to be decided in the particular instances which agent is most suitable. In most
cases, it will suffice to rub the upholstery, after it has been brushed, with diluted liquid
ammonia (use 1 part of commercial liquid ammonia for 3-4 parts of water). When
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rubbing, use a piece of gauze, soft muslin or something similiar, which should be damp,
but not wet. Then let the upholstery get dry. Sugar and ink stains come off by using
warm water. 0il colonrs and resinous substances can be removed with a little turpentine.
Rust stains come off by treating them several times with a diluted solution of citrie
acid. Finally always rub a little diluted liquid ammaonia into the material.

On prineiple, it is recommended to contact one of our service station
stains.,

for removing

Leather ecovers can he easily cleaned by rubbing them with a soft brush or a cloth
moistened in a soft soap solution. See to it that no water remains on the leather
upholstery which might penetrate into the upholstery through the seam stitches and
renders drying more difficult. Rough soap and hard brushes are not suitable. Rinse off
the soap solution with clean water and rub it dry with a rag. Afterwards treat the leather
with «Mercedes-Benz-Karneol» according to the instructions, see to it that no visible
residues remain in the pores and grains of the leather.

Electro-statie charging is simple. Use Mercedes-Benz Antielectro-staticum as strueted.

Leatherette, welts, and Covertex sliding top should be hrushed thoroughly with water to
which a washing agent (soap, REL, Fewa etc.) has been added or should he cleaned with
Tuba dry cleaning agent. Organic solvents (like tar remoyer, stain remover, diluting
agents etce.) are not to be nsed for cleaning imitation leather and sliding tops.

Steering wheel, lamps, and rubber parts

If possible, do not tonch white steering wheels with gloves that are not colourfast.
Moreover, do not use coloured steering wheel covers made of synthetic material for
white steering wheels. Steering wheels, no matter what colour they are, as well as plastic
fittings on lamps, also rubber parts and welts, are to be cleaned with normal soap
solution only. By no means use organic solvents (like gasoline. spot removers, or diluting
agents).

For care of the instrument panel see instructions on page 9.

Instructions for the sliding top

In the garage, the top should always be kept closed.

Opening the top

Turn the locking lever by 1807 in counterelockwise direction and slide the top back-
wards with a slight push.

By turning the locking lever by 1807 in clockwise direction into locking position, the
top can be arrested in any desired position.

Opening the top partly

If you want to open the top only a little or half to ventilate the car, slide the top right
bads first and then pull the bow forward to the desired position. Thus the folds lie in
the rear and do not act as wind resistance.

Closing the top

Turn the locking lever by 180 © in counterclockwise direction, pull the top right towards
front until the locking hook engages with the provided opening, then turn locking lever
by 180° in clockwise direction.

Care of the top

Clean the cover with water only.

If it is not possible to move the top easily, the sliding rails should be cleaned and the
leather guides running in the rails should be slightly greased with a non-resinifying oil,
e. g. sewing machine oil or bhone oil. At the latest after 11,000 miles (18.000 km), the
Covertex area should be cleaned and rubbed down with Stearin.
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To open the engine hood: Pull out the hood lodk
control knob heneath the instrument panel. The
radiator grille which is tightly connected with the
engine hood will then open as far as the stop of a
ety hook which is on the lower left behind the
radiator ecover (seen in driving direetion). Reach
right and left through the air intake openings
behind the radiator grille at the level of the first
opening. pull the safety hook forward on the left,
and lift the radiator grille.

To close the engine hood: Press radiator grille
down and slam engine hood by hand.

Points for particular attention:
Lngine
To chedk the fan belt: If it shows signs of wear.
replace it by a new one. For mounting see below.
Caution! Yon should net try to press the belt on
by means of a screw driver or the like.

The helt should ne t nor too lovse.
You should therefore check the tension of the belt
regularly: The distance A whidh is the amount the
belt can be pushed out of straight when moderate
thumb pressure is applied (on generator side).
should be at least 0.2 in. (5 mm), but should net
exceed 0.4 in. (10 mm).

To readjust: Loosen the front (1) and the rear (2)
securing holts at the generator support underneath
the generator and the securing holt (3) beside the
readjusting nut on top; the readjusting nuts (4 and 5)
should be loosened by means of a wrench until
the correct belt i is obtained. Tighten
bolts (1) to (3).

When fitting a new bell, proceed in the same man-
ner, but tighten the readjusting nuts (4 and 5)
almost completely.

Ol filter

Unscrew fastening screw on filter housing from
underneath and remove the lilter housing verti-
cally. Caution! Housing is filled with oil. Do not
lose gaskets underneath the fastening serew. The
filter housing lid remains on the engine. Emply
filter housing and take out element. This paper
clement can not be cleaned it must be replaced
by a new one (DB No. 00018414325 international
measurement) according to the numhber of u
given in the maintenance chart (see pages 23 to 26).
To drive without the paper element is dangerous
for the engine because then the oil will then not
be [liltered.

When remount the housing, the gasket in the
lower part of the housing should lie perfeetly flat
on the groove hase. The gasket nnderncath the
fastening screw should not he tightened too much
or too forcibly.

a5
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Air filter

lts paper element (Pico or Micronic ecartridge)

or made wet. Under normal

should not he oile
dust conditions (paved roads) the element should
d cevery 3,800 miles (6,000 km): to do

this, loosen tightening clamp remove lid, take out

he cles

cartridge and blow compressed air (7 kglem? at
the most) through diagonally from the outside then
also blow through the cartridge from the inside.
While hlowing through the ecartridge knodk it
gently several times on a firm base. If no com-

pressed air is available, the cleaning can also be

effected — however only to a limited extent —

by slightly knocking the cartridge on a firm base.
Housing and lid should be wiped with a rag which
has been soaked in fuel. Be careful when doin
this to keep dirt out of the outlet opening. Check

gaskets in lid and lower part of housing for tight
seal, insert eart

1 cente
amd tighten opposite tightening clamp at the same
time. After appr. 32,000 miles (50,000 km). the
cartridge sh

Ige. Clamp lid exactly

d be exchanged for a new one, In
exces

ely dusty areas the cleaning of the element

be carried out accordingly sooner.

¢ Tuel pre-filter is in the engine housing, left
front, hehind the steering housing. Tts paper ele-
ment can not be cleaned. however, it should he
replaced at the latest after every 32,000 m
(50,000 km). To do this: lossen thumb screw. fold
down elamp and remove the upper par

then the
nged. Also clean and
check for good condition the gasket in the lower
art and the lower part itself. When reassemhling.

the clamp must be mounted vertically and the

paper element can be exd

thumb serew tightened seeurely.

The ecover retaining serew (1) at the fuel pump
should be loosened by two turns and the water

drained off. Firmly tighten the serew

ivery time the carburetor or fuel pipes have
been emplied. or when the tank has become empty
when driving, press down the hand lever on the
fuel pump about 10 or 12 times. When doing
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this a slight resistance must be perceptible and the sound of fuel sucked in and sprayed
into the carburetor must be clearly heard: the spraying noise will stop as soon as the
carburetor is full. If no resistance is felt and if no sucking or spraying noise ean he
heard, which is possible al a certain position of the crankshaft, actuate the starter for
a moment, so that the position of the crankshaft is altered and then the hand pump
will funetion.

Distributor

The distributor is lubricated with engine oil at the oiler which is fitted with a turnable
ver., The oil level should be checked after the «firsts 300 miles (500 km) and every
11,400 miles (18,000 km) the oiler should be replenished with the engine oil in use.

Felt, saturated with oil, is placed in the cavity of the cam where the distributor rotor
is: this felt is to be lubricated every 11,400 miles (18,000 km) with two drops of engine
oil only; de not overgrease.

Moreover, you should cheds every 11,400 miles (18,000 km) whether there is still a
grease reserve al the breaker point rubbing block; if necessary, refill with Bosch grease
Ttl v 4 by means of a spatula 0.2 in. (5 mm) wide. The distributor cams shounld he
slightly greased at the same time. Be careful not to get any grease or oil on the hreaker
contacts,

The gap between the breaker contacts should be 0,016 0.020 in. (0,4 —0.5 mm) to
ensure a fanltless running of the engine. The gap between the hreaker contacts can he
measured as follows:

a) with a feeler gauge

b) with a cam angle meter.

Measuring with a feeler gauge:
1. Remove distributor cap and rotor.

2. Turn crankshaft — the best way would be to turn a jacked-up rear wheel with
4th pear engaged - until one eam of the distributor shaft lifts the contact breaker
arm. At this pe the point gap is at its maximum and sheuld he 0.016—0.020 in.

(0.4—0.5 mm).

Correct measuring with the fecler gauge is only possible on new or smooth flat points
and then only if the drive shaft of the distributor does not have too great a radial
play. Moreover, when measuring with the feeler gauge pressing the distributor shaft
against the breaker points must he avoided.

Measuring with the cam angle meter is far more exact and, therefore, to be preferred
if possible.

The cam angle should be 46° to 527 at idling speed, measured al the distributor. The
difference hetween this ratio at idling speed and that at higher speeds must not ex-
ceed 39 If greater deviations occur they suggest too great a radial play of the drive
shaft, a loose hase plate or other faults of the distributor,

If the cam angle is too small it means that the point gap is too great and, vice versa,
if the cam angle is too great it means that the point gap is too small.

The cam angle can be adjusted by altering the point gap.

Adjusting the contact gap:

Loosen the setserew (1) below the break-
er points and turn adjusting screw (2)
at the other end of the angular piece
until the correct distance is obtained.
The gap becomes wider by turning to the
left and narrower by turning to the
right. Tighten setscrew (1).

After the cam angle has heen n..:_wmnnm
by altering the point gap, the gap must
be checked again with the feeler gauge.
Cam angle and breaker point gap must
be within the specified limits.

If the gap is smaller than 0016 in.
(0.4 mm) after adjustment of the cam
angle, the breaker points will have to
be replaced by new ones.In any case, we
would advise you to renew the breaker points after every 11,400 miles (18.000 km).

If the point gap is still too small at the proper cam angle and in spite of new contacts
the distributor must be replaced by a new one. On no account must the cam angle he
altered to make up for a point gap which is too smalil.

Attention is drawn to the fact that ev ication of the contact gap results in
either advancing or retarding the ignition timing., Therefore ched the ignition timing
{factory setting page 55 e the contact gap has been readjusted.

) every ti

Ignition timing

By the factory, the engine is set to the most advantageous performance using a premium
fuel of 96— 99 octane rating according to the Researdh Method (ROZ). The factory
adjustment is set on advanced ignition, The ignition timing can be adjusted within
certain limits after loosening the setserew (3, Illustration 6229) with the small lever
(4, Tllastration 6229} at the foot of the distributor. Adjusting the lever clockwise: «<retar-
ded ignitions, adjusting in counter-clockwise direction, <advanced ignition». Setting the
engine to retarded ignition will only be necessary if the fuel available does not corre-
spond to the required minimum octane rating (see page 12), or if a «pinkings of the
engine can be noticed. As soon as possible sel the engine back to completely advanced
ignition. Retighten setserew (3) alter each adjustment.

Spark piu

These should only be unserewed with a special wrench. Clean dirty spark plugs with
brush and a cloth which Las been saturated with gasoline. blow out.

Check gap of electrodes with spark plug gauge: (0,027—0.031 in. (0.7—0.8 mm) with

normal plugs and 0.035—0.039 in. (0.9 1.0 mm) with plugs interference suppressed for
radio operation,

If necessary. bend only the ground electrode. never the central electrode.

The spark plugs should be replaced by new ones every 11,400 miles (18,000 km).

Exhaust and intake pipes: Check to see that all nuts, especially the flange nuts of the
exhaust manifold, are tight. Defective gaskets can be recognized:

a) in the exhaust pipe by blow-off; b) in the intake pipe by unsatisfactory idling.
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After the first 300 miles (500 km). the eylinder head
Casboretor side bolts should he chedsed for tightness by means of
a torque wrench and should be retightened, if neces-

sary (sequence acc. to opposite graph). Permissible
tightening: 58 frlbs. (8 mkyg) with eold engine and
i 65 ftdbs. (9 mkg) with warm engine should not be

execeeded.,

Due to constructional features, special measures
should be observed when assembling eylinder head
and cylinder head gasket. Therefore, have these jobs carried out in one of our service

workshops which are familiar with these methods.

Chedking the valyve clearance: The clearance hetween the valve stem and the adjusting
serew should he 0.004 in. (0.10 mm) for
the inlet valve and 0.008 in. (0.20 mm}
for the exhaust valve when the engine

is cold. To obtain access to the adjuster
serews unscrew the three knurled serews
on the eylinder head cover, which should
then be removed.

The clearance of each valve can only he
measured when the cam belonging to it
is no longer pressing on the rodker arm,
so that the valve is completely shut. If

necessary. this position of the cam can

be obtained hy jacking up a rear wheel
and turning it with 4th gear engaged.

Gauges of the requisite thickness (see above) should be used for measuring the clearance.
If the gange will just slip hetween the valve stem and the adjuster serew, the clearance
is correcl.

When refitting the eylinder head cover make sure that the zasket is in good condition.

You are recommended toe have the valve clearance adjusted at a service station only.

The present carburetor has been designed as ccompound» or two-stage carburetor,i.e
has two separate intake ports each of which is fitted with athrottle of its own —so-called
«harrelss. The throttles are connected to each other and to the accelerator pedal by
means of a linkage. As soon as the accelerator pedal is actuated, the throttle of the
primary barrel opens, and when it is somewhat more than half opened, the throttle
of the secondary harrel hegins to open. In the secondary barrel, there is still an ad-
ditional throttle somewhat below the main one — the eccentrically mounted vacuum
throttle. A counterweight which is fitted to it ensures that it only opens when a cor-
respondingly high engine speed has been reached as a result of the accelerator pedal
being completely depressed. Only then the formation of the fuel-air mixture in the
secondary barrel ean start. The vacuum throttle makes it possible to nse the largest
ossible Venturi tubes in the secondary barrel for top speeds withoul impairing the

driving performance in the lower engine speeds.
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Positien of the jets in the carburetor

Since there are two intake ports, there are also two
main jets and two air compensating jets in the
earburetor. On the other hand, you will find the
idling jet, the pump jet, and the starter jet in the
primary barrel only. The opposite photos indicate
the position of the individual jets. Access to the
air compensating jets can be obtained by removing
the air filter and the carburetor cover.

Absolutely pure fuel and complete tightness
well as the timing specified by the Factory con-
stitute the basie conditions for satisfactory [unc-
tioning of the carburetor. Any trouble which may
oecur will probably be due to the jets clogging as
a result of dirt in the fuoel, to water in the float
chamber or to leaks at the connections or fiber
sealing rings.

Therefore, if there is any trouble, the jets, in
particular the idling fuel jet and the starter jet
should be cleaned first of all. This should only be
done by blowing through — a metal object, needl
or something similar should never he used. After
the pump check valve (4) has heen unscrewed, dirt
and water can be drained out of the float chamber,
Tighten connections and k seal rings.

At the carburetor, there is a shock absorber (6)
the oil level of which should be diecked for the
first time after 300 miles (500 km). and then every
11,400 miles (18,000 km), If necessary, oil should
be refilled on the occasion of such checks. When
refilling, proceed as follow

1. Unserew slotted serew (7) and gasket;

2

Inject, by means of a suitable injection-type ca
engine oil SAE 10 W into the filler bore un
the oil overflows;

3. Put back serew (7) or close hore by placing a
finger on it;

4. Move plunger rod of shoek absorber np and down
until, when making the npward mowe, a re-
sistance is clearly perceptible. This means that
the space below the plunger is bled.

Open filler hore again, and again inject oil until
it overflows. The total filling capaeity is about
0,07 en. in. (1.2 cem).

6. Screw hack on again serew No.(7) and the gasket.
Now the abhsorbing effect should he perceptible
almost to the end of the lift.

Any other remedies with regard to the carburetor.
inparticular adjustments at the linkage. or removal,
should be effected onlyin one of our serviee work-
shops.

1 Tdiing fuel jet

E] jet

3 + P

4 Pump chedk

5 Starter jet

&

7

H
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Clutch

To cheds the free movement of the
clutch pedal: This should be 0.98 ins.
(25 mm) measured from the top edge of
the foot plate before any pressure is
exerted. If less than this, adjust the
clutéh. To do this, unscrew the lodk nut
(1) from underneath, give the adjusting
nut (2) a few turns until the clutch rod
is lenghtened enough to give a free move-
ment of 0.98 ins. (25 mm). If the clutch
cannot be adjusted any more, apply to
your service station.

Brakes

We urgently advise you to have all brake jobs done only in one of our service stations.

The brake fluid container of the master brake cylinder should be always at least 3/4 full.
If a severe loss of brake fluid is noticed, then there is a leak in the braking system.
Chedk all lines and connections for tightness. For refilling use only ATE Blue Original
Brake Fluid or Lodkheed Brake Fluid (only Wagner Lockheed 21 B or British Lockheed
Heavy Duty Type or Lockheed H.D.1). Caution. brake id has a corroding cffect,
damages paintwork and must not be allowed to get into contact with the brake linings.

Never clean the rubber parts of the brake system with gasoline

When checking the brakes before starting to drive, resistance must make itself felt at
ahe foot hrake lever after the pedal has been normally depressed. Shounld this not be
the case, then proceed as deseribed on page 53.

The hydraulically operated foot hrake which simultanconsly acts on all four wheels will
be additionally equipped with the Ate T 50 booster brake upon special request.

This relieves the driver by providing
part of the braking force. The T 50
hooster brake is a hydranlic braking
device that takes advantage of the dif-
ference in pressnre between the vacuum
created in the intake manifold of the
engine and the atmospheric pressure.
This difference provides a source of
energy for the booster brake. The latter
intensifies the braking pressure created
in the master brake cylinder by the
driver’s foot pressure and transmits this
boosted pressure te the wheel brake
cylinders. If the vacuum fails, it is never-
theless possible to brake the ear although
a considerably stronger foot pressure is
then required.

The filter element of the booster hrake should be replaced every 11,400 miles (18,000
km) by a new one. After removing the outer smap ring (1), the strainer dise and the
lilter element can he removed, After every 11,400 miles (18,000 km), the booster brake
should be checked for leaks with regard to all pipe and screw connection points. This
is best done in a service shop. Moreover, please check to see whether the vacuum line
at the air intake manifold and at the check valve is leaking. The vacuum line should
never be contracted or clogged. When bleeding the braking system, also bleed the T 50
heoster brake at the two bleeder screws (2) and (3).
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Bleeding the braking system:

Special tools required: 1 bleeder hose, 1 glass cos

1. The brake fluid contai

bled (see point 6).

r should be constantly refilled while the hrakes are being

9. At a front wheel: pull off rubber cap at the bleeding screw of the wheel |
cylinder and conneet bleeding hose to the nipple which is now expos

=

. Push the wrendch over the bleeding hose and apply to the blecder serew,

e

Insert the other end of the hose in the glass container which should
brake fluid until the hose nozzle lies under the fluid surface.

5. Loosen the bleeder screw by a few turns, but do not unserew completely.

slowly

(=

. Repeatedly depress the brake pedal energetically, allowing it to ret
original position until no air bubbles appear in the glass cont
The level of the fluid in the container should net sink completely. otl
will he pumped hads into the line.

7. When pushing the brake pedal down for the last time. hold it or ap it in the
depressed position until the bleeder screw has been completely retightened. Only
then should vou allow the brake pedal to return to its original position.

3. Tuke the bleeding hose out of the nipple, replace rubber cap.

9. Repeat this procedure at the other wheels and a the Ate-T-50 hooster hrake.

10. Top up main container and close

Adjusting the brakes
Foot brake:

1. Jadk up the wheel.

2. Turn both adjusting bolts in down-
ward direction until slight friction is
felt at brake drums.

3. Turn back the bolt a little to
extent where the wheels run [
when vou turn the wheels,

Hand brake: Turn the adjusting nut at the hand brake lever to the right. Only adjust
so far that it is still possible to casily rotate the rear wheels when the hand brake is
released. The hand hrake shall start being effective when the hand brake lever is pulled
out up to the 3rd or 4th notch.

Final check-up: When the brakes are released and the car is coasting, it should come to
standstill without any jolts. The brake drums should not be found to have w
noticeably if they are chedied after you have driven for several miles without 1
—v—.m—r*—m.

If the linings are worn very much and it does no longer suffice to readjust at the re
justment nut. you can also readjust by moving the pulley at the compen
further to the front. This is done by adjusting the retaining bolt. After havi
the brake shoes, hawever. the displaced pulley must be put back to its or
If possible, this should be done in a servi shop.

ion lever

At the fiexible easings of the hand hrake cables one grease nipple
These nipples should have a small quantity of grease only after ever
(18,000 km). Be careful not to overgrease becanse other vou will get

bhrake shoes,
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Wheels

Lubrication of the front wheel bearings:
Remove the ornamental cap with the
offset end of the wheel brace and pull
off the hub cap (special tool). Fill the
hub cap with grease and press in, thereby
forcing the grease into the ball hearings.
Reinstall the ornamental cap and the
hub cap.

ubrication of the rear wheel bearings
is effected by a grease reserve which
only needs to be topped up as repairs
are made on the rear axle.

To change wheels

The spare wheel, lifting jack and the brace which is used as a wheel nut wrench and for
removing the ornamental cap, are in the trunk compartment, Pull the hand brake
before changing wheels. If there is a choice at all, wheels should not be changed in a spot
> 7 2 where the car is inclined toward one side.
L& MM On a gradient the car should be protect-

4 ed against rolling downhill by putting
wedges under the wheels. Remove the
ornamental cap, loosen the wheel nuts, but
do not unserew them completely.

One of two types of jacks is delivered
with the car depending upon preference —
either one operated by a crank (Ilustra-
tion 5772) which is mounted on the jack
and is always ready for immediate use,
or, the second type which is operated hya
lip — on ratched (Illustrations 6191, 6324,
6325). For the second type the ratchet
has to be pulled out of the jack by its
handle. Then the ratchet is inserted into
the top of the jack. To raise the car the
stamped in word «Aufs (up) should be
on top. For lowering the car the word
«Ab» (down) should be on top.

The pins on the ratchet for either ope-
ration must mesh with the guide grooves
of the jack.

to-and-fro movements of the ratchet lever will move the car up or down
n how the ratchet is inserted.

Either type of jack has to bhe inserted into the jack support ad y wheel
in such a way that the spring loaded bolt touches the hottom part of the jadk. The jadk
must slant away from the car. By no means should it be set vert
might dent the hody of the car as it is jacked up. Jadc the car up m

freely. Remove wheel nuts and wheel,

1se if so it

Serew on all wheel nuts but do not tighten yet. Lower the lifting jack, tight
nuts, always jumping one, until all of them are tight. Adjust tire pressure (see |

Mave damaged tires repaired as soon as possible.

To balance the wheels

and tire

An uneven distribution of material and weight in a rotating body -— wh
is known as lack of balance. Exeess lack of balance in the wheels may at Is over
50 m.p.h. (80 km) lead to steering difficulties and cause the bodywork to vibrate and
the wheels to jump even over smooth roads. As a further consequence there is greatly
increased wear and tear on the tires.

Thercefore, wheels and tires should be re-balanced staticaily and dynamically after every
3,800 miles (6,000 km) and after every tire repair.

We recommend having the wheels balanced at one of our customers™ service stations
Auuhpfq.

Interchanging the wheels “
In —

order to ensure that the tires are
evenly worn, and to raise their longevity
as much as possible, we urgently advise e
you lo see to it that the road wheels are
interchanged in accordance with the
opposite scheme every 3,800 miles (6,000 ( ) U
km). [ —
Tires
Changing the tires: Only a tire lever — on no account a sharp-edged tool — should

he used to pull off the tire from the rim, and you should not apply any force. When

renewing the tube, always sce to it that the size of the new tube corresponds to that
of the tire.

Imsert the tube, which should be slightly inflated first, into the outer cover in such a
way that the tire valve and the red point on the outer cover — which marks the lightest
point — lie next to each other. Before finally inflating, cheds the seat of the beads.
Inflate as specified (see page 42). After the tube has been changed, it is necessary to
halance the wheel (see ahove).

Tire pressure

Always adhere 1o the specified pressure

This is of utmost importance for your driving safety and comfort and for the
of the tires.

When driving. the temperature of the tires and, therefore, the tire presst
This increase in pressure depends on the speed and load, and it is necessary for
durability of the tires.




If you therefore, check the tire pressure in the course of a longer trip, while the tires
are warm: and you find that a higher pressure has heen reached. by no means deflate
to the figure specified for cold tires. On the contrary. if you have to inflate the
tires in the course of a longer trip, that is to say when the tires are warm, a higher
degree of pressure will be required than for cold tires. Please consult the table helow
on this point:

After prolonged city
Cold tires driving or moderate
highway drivin

After

fast highway driving

Front wheels 24 p.s.1. 5.5 p.s.1. 27 p. &, i,
(1.8 kg/em?) (1.9 kg/em?)

Rear wheels 285 p.s. i, 30 p.s.i.

(1.8 kg/em?®) (2.0 kg/em?) (2.1 kg/em

Spare tire: 27 p. s i (1.9 kg/em?)

When the car is being driven with full load, i. e. with 6 persons and luggage, the tire
pressure of the rear wheels has to be raised to 27 p.s.i (1.9 kg/em®) with cold tires.

When driving a short distance at moderate speed, e, g. from the garage to the filling
station, the temperature of the tires hardly rises at all. In that case, the pressure shonld
correspond to the figures indicated for cold tires.

It there is any doubt about the temperature of the tires after driving a fairly long
distance, it is advisable to adhere to the maximum pressure specified and to correct
the pressure al the next opportunity when the tires are cold.

If you use vour car exclusively on highways for long distances at high speed it is
advisable to increase the tire pressure to the following figures:

Cold tires Aflter drivi

1g Fast on highways

TFront wheels 30 p. s, i
1 kgiem?)
33 p.s. i
(2.3 kg/em?)

Only for
continuous driving on

Rear wheels highways

Spare tire: 28.5 p. s.i. (2.0 kglem®)

Before starting for a long trip, and at least once a week, you should cheds the tire
pressure,

As the packet tire pressure gauges normally available are not always very reliable, we
recommend to have your lire pressure laken with a precision tire pressure gauge.
From time to time this instrnment should he tested al one of our serviee stations.

ire pressure drops by mere than 3 Ihs./sq. in. (0.2 kg/em®) within a week, there is
ve or inner tube, and this should be put right as soon as possible. 1t
has heen found by experience that a nail stuck in the tire does not immediately cause a
complete loss of pressure but only a gradual decrease in pressure. After the car has been
driven over some distance the damage cansed 1o the inner tube by the foreign body
sticking in is increased by the movement of the tire until finally the air escapes suddenly.

If the tire pressure is too low. the deformaticn of the tire aleng the ground is larger
if the pressure is correct. Even an inexperienced driver will soon notice the dif-
if he looks at the tires carefully. It would be good to briefly glance at the tires
every trip.

Tire wear

. for the

Every driver can influence the service life of his tires cor
the tire wear largely depends on the way the car is driven.

el

Hard cornering, sudden braking, fast getaways all result in greatly ine
On the other hand, tire wear does not rise unduly, for instance, if y

ahead only at very high speeds on a highway. In this connection, ple
hints for economie driving on page 4.

In summer, tite wear is inevitably higher than in winter as the rubber
proof in a warm than in a cold condition.

Rough road surfaces result in greater tire wear than smooth ones.

It is not possible to combine maximum resistanee to skidding on slippery ro
highest possible durability in one tire. When choosing tires, one should therefore keep
in mind that very good anti-skid tire treads wear of [ somewhat quicker.

Prematare and uneven wear on the tire may be due to the following caunses:

1. The tire pressure is too low. This can be seen from the fact that the tread is worn

ore at the sides than in the middle.

2. Unsnitable tires. Our service stations will at all times
tell you which make of tire is best suited in the prevai

ve you expert advice
g conditions.

3. Faulty toe-in on the front axle. This is the case when the tires become worn prema-
turely yet evenly along the cireumference. In extreme cases saw-like patches
appear across the tire.

The toe-in is correct if the distance between the two front wheels measured at the
edge of the rim in the middle of the wheel is 0—0.078 in. (0—2 mm) less at the front
than at the rear. This applies to an unloaded ear. To compensate for any possible
bend in the rim the mean number of two measurements shonld bhe taken, the second
measurement heing made when the wheel has been turned by 1807,

Lack of balance.

To balance the wheels see page

. Damaged shock absorbers.

Brakes which grip unevenly.
Fanlty ¢
something.

=1 &

wher of the front wheels, or hent rim or axle caused by having run

Defects 3 to 7 can only he tested exactly and remedied at a serviee station.

Tire maintenance
Examine the tires as often as possible and remove any foreign bodies that have pene-
trated into the cover. The hest time to carry out this inspection is when the wheels
being interchanged. All cuts and damage to the rubber should be put right by an ex

If the thickuess of profile (original, re-tread, or re-profiled) in the center of the n
is appr. 1 mm. the limit of traffic and skidding safety has been reached.

If the car has heen driven fast all the time, it is inadvisable to have worn tires re-tr
as the foundation will have been impaired by the last driving. If. on the other hand
r has only been driven at moderate speed the tires may be re-treaded by a re
firm. With re-treaded tires fitted you should, however, not exceed a dri

80 m. p. h. (130 km/h).

For painting the tires do not use a nitro-cellulose paint, but only one of the special
commercial tire paints.

Chedk the rims. Dented. bent or rusty rims cause damage to the headed edge,

Have the rust removed from the rims once a year.




Electrical equipment

Key to wiring system (see diagram page 45)

la Clearance and turn signal light, left
1b Clearance and turn signal light, right
2 Engine

3 Distributor

4 Ignition coil

5 City horn

6a Fog light', left

6b Fog light!, right

7a Headlight, left

7h Headlight, right

8 Instrument cluster

9  Wire conpling
10 Socket!
11 Clock
12 Interior light and switch
13 Door contact
14 Heater fan motors
15 Switch for heater fan motor

16 Cable for high beam headlight

17 Cable for low beam headlight
18 Cable for parking light

19 Direection signal transmitter
20 Choke

21 Instrument panel switch

22  Cigarette lighter

Windshield wiper with switch

24 Pedal pump for windshield washing
system with switch for windshield
wipers

' Only delivered upon special order

25
26
27
28
29
30
31
32
33

35
36

40
41

42

49

* ot applicable on USA-d

Reserved for optional equipment
Back-up light switch

Brake light switch

Cable connector

Fuses

Foot dimmer switch

Ignition switch and steering lock
Generator indicator

Direction signal switch

Signal ring

Starter push hutton

Rotary light switch (with positions
for parking light and push-pull
switch for fog light)

Starter motor 12V

High beam blinker relay?
Transmitter, fuel gauge

Regulator

Generator 12V

Battery 12V, 56 Ah

License plate and trunk light, left
License plate and trunk light, right

Tail light, stop light, and clearance
light left

Back-up light left

Turn signal left

Tail light, stop light, and clearance

light, right

l'urn signal right

Wiring diagram for electrical fittings

1



Battery: 12 volts, 36 Ah: on the front right side of the badk board of the engine com-
partment. covered by a panel. The latter can e pulled out after loosening the securing
holts. Keep the exterior of the battery clean and dry. The fluid level should be *¥/ 19/33
in. (10—15 mm) above the upper edge of the plates. Replenish only with distilled water.
Special electrolytes should not be used because they may shorten the life of the
battery. In a well kept battery the charge is indicated by the acid density at an acid
temperature of 687 F (1207 C), therefore. check the c¢harge of the battery by means
of an acidimeter.

Fully charged:
Spec. Grav. of aeid 1.28]

= 327 Bé

Half charged:
Spec. Grav. of aecid 1.20 ==20° Bé
Fully discharged:

Spec. Grav, of acid 1.12 167 Bé

Clean terminals with hot soda lye (Ca
tion! No lve may enter the battery). Rinse
with cold water: grease terminals with acid
protecting grease.

‘he fuses are in a box at back board
compartment (as seen from
driving direction). The ignition wiringis not
protected hy fuses.

If fuses burn through repeatedly, have the
lines checked for short eir at a service
station and have the defective lines re
placed.

Note: When the ignition is turned off the horn, turn signals, brake lights, fuel gauge.
cigarette lighter, starter hutton, windshield wipers. starter control light, and defrosting
hlowers are also switched off.

List of fuses from top to bottom:

No. Lead Consumer points

1 8 30 Clearance lights, interior lights (socket)'. clock

g 25 54 Wipers, 15 signal horn (224 and 3rd and
horn relay)!, cigarette lighter

3 8 54 Reserved for optional equipment

1 8 54 Turn signal system. brake lights. back up light.
fuel gauge, choke control light

5 8 54 Defroster blower

6 8 54 Passing signal light?

T 8 58 License plate light right, tail light right,
parking light right. instrument panel lighting

8 8 58 Tail light left, parking light left, fog lightt.
license plate illumination left

9 8 56a High beam, right, high heam control light

10 8 S6a High beam. left

11 8 56h Low beam. right

12 8 s6b Low heam, left

* Not applicable on USA-d

Headlights
ed

¢ in the U

The following deseription is only applicable for European countries, s
States sealed-beam headlights must be installed.

e reflector

Do not elean the interior reflectors of the headlights. Finger prints i
surface. The headlight should only be opened to exchange the bulb.

Exchanging of headlight bulbs

The 190b is equipped with asymmetrical low beam head lights, th
nized by the wedge-shaped section on the left side (seen in driving direction) of
the diffusing lens (see illustration oppesite). In countries with
left side tralfic. headlights with left-asymmetric low heam are
provided. In this case the wedge shaped section is at the right
hand side (seen in driving direction). To do this, unserew the oval
head countersunk screw at the bottom of the headlight, remove
ornamental ring. Unserew fastening screw of headlight, then the
reflector unit can be removed from the protective honsing which
is located in the fender. Morcover, the following should be kept
in mind: when inserting the bulb touch it only with tissue paper
or something similar. Do not touch it with m
Otherwise, the moisture will vaporize later and impair the lighting power. Do not clean
dirty bulbs with gasoline but with alcohol.

With the asymmetrical low beam head-
light the bulb and the socket form an
integral unit which can only be replaced
together,

Disconneet cable plug (1), then diseng
and remove the lamp holder (2) by de-
pressing and turning it counterclockwise
out of its bayonet joint, then the bulb
can be removed together with the sodket
(3). When inserting the new bulb the two
fixing lugs (4) on the sodet of the bulb
must fit into the cut-out (5) in the
reflector nedc of the headlight. The
yonet joint of the bulb holder (2) can
only smap into place if the bulb is in
this position.

Put on bulb holder (2) and let it snap into place by depressing and turning it elock
Connect cable plng (1) Finally, insert and mount reflector unit into fender.

As soon as possible the hendlight aiming should be chedied and adjusted after having
inserted a new bulb. This should be done in a workshop by means of headlight aiming
device. A precise headlight aiming is absolutely necessary for asymmetric low heam.,

For headlights with asymmetric low beam, the aiming should only be carried out with
the low beam switched on and not with the high beam.

In this case. the bright-dark borderline must be horizontal from left to cent
should rise by an angle of about 15 degrees beginning from the center toward right
top. (In case of left asymmetric low beam. horizontal at the right side of the center,
then rising towards left top under an angle of 1 )
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Combined tail, brake., clearance, turn signal and badc-up light

Left and right at the rear of the car the following lights are installed in one common
housing on each side:

Sequence from top to bottom:

In the top section hehind the red glass:
top: the bifilar bulb (5/15-Watt) Tor tail light and brake light.

hottem: the 1.5-Watt bulb for the rear elearance light.

In the center section, behind the white glass:

the 15-Watt bulb for the badk-up light (in Germany to be found in the left housing only).
In the bottom section, behind the orange-colored glass:

the 15-Watt bulb for the direction indicator

Replacing a bulb:

Unscrew the upper and lower securing balt of the housing cover — in emergency cases
use a coin — and remove housing cover. Ball-type bulb (brake light. clearance light. tail
light, turn signal light): Press in bulb, turn counterclockwise and pull out.

Installing a ball-type bulb: Press the bulb with the guide pins in the sections of the
reflector, then turn clockwise by pressing slightly, until a stop can be felt.

L

In each of the rear humper guards a 10-watt bulb is installed. For replacing same loosen
the 2 serews on the bumper guard. remove cover and washer, press bulb upward, turn
and remove it.

ence vr-ru and trunk compartment _mm—-::m“

Jooling system. Cleaning the cooling system:

If the temperature of the cooling water gradually rises above the normal level. this indi-
cates dirt in the eooling system. The cooling system must then be cleaned of grease and
scale, and well flushed. Caution! Overpressure cooling system; for opening see page 12.

a) Degreasing: Put approx, 2.2 lhs. (1 kg) of soda or 1.1 Ihs. (0.5 kg) of I'3 inte the
cooling system through the radiator filler. With this added to the water run the car
for a day. Drain off the solution at the drain cocks at the left side under the radiator
and the engine. With the engine running and with fresh water running into the
radiator at the same time thoroughly rinse the cooling system.

b) Descaling: You are particularly recommended to have scale deposits removed only
at a service station. Varions commercial products can be used. however, no harmful
ones such as hvdrochloric acid.

The most effective method is with hydrochromium, for which the directions should
he followed closely. By no means use hydrochromium in connection with an anti-
freeze.

Depending upon the degree of scale formation in the cooling system, add 0.9/1--1.8/2.1
Imp./US pt. (0.5—1 lit.) while the engine is running. Do not fill in more than 0.9/1
Tmp./US pt. (0.5 lit) at a time. Briefly dip a testing strip through the filling
opening into the cooling water after a long drive, or, at the latest. after a day. Refer
to the eolor scale which is supplied with the testing instructions and the testing strip
by the manufacturer to find out which pH-value corresponds to the shade on the
testing strip which has been used. If this amounts to more than 6, the cooling water
should be drained off, the cooling system thoroughly rinsed out again and the pro-
cedure repeated. The cleaning process is completed when the pH-value remains
below 6 after a long drive. Then drain off the cooling water again. thoroughly rinse
the cooling system and treat the cooling water which is then filled in according to
the instructions (see page 13),

¢} Cleaning: Blow through radiator from the engine with compressed air or spray
with water to clean the radiator ribs thoroughly from all foreign matter. Check
rubber hose connections between radiator and pipe for leaks and replace if defective.
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Remove and thoroughly elean thermostat

Check water pump oil level every 11,400 miles (18,000 km) at the oil level dheck serew
of the water pump (on the side of the bearing housing approx. 0.19 i
shaft center). The oil level should also be checked if the water | 8-
mantled or if a replacement pump is installed. If the oil level does not « the
check serew, the same oil as for the rear axle should be filled in the filler serew
{upper). Make sure the ventilation hole in the filler screw is not clogged.

|
ne up to

Garaging and storing the car

Use only an airy and dry place which is regularly and adequately ventilated for storing
your car. Caution: Never leave the engine running in a closed garage, exhaust gases are
poisonous.

If your car is going to be laid up for a considerable time, it must be thoroughly cleaned
inside and out and well greased. The painted parts of the body should be chedked for
damaged spots and repaired. The chromium-plated parts should be preserved by means
of chromium protective agent. Check also the floor unit for damaged paintwork and
repaint with chassis paint. All parts which are not painted including springs and spring
suspension should be greased with anti-corrosion vaseline or grease. At the engine, the
crankease, the combustion chambers, the carburetor system, the cooling water jackets
and all those parts of the exterior which are not painted, like the side parts of the V-belt
pulley, the carburetor ete., should be preserved. To do this properly, drain the engine
oil and in its place fill in the normal amount of «Engine Anti-corrosion Ol SAE 10»%;
empty the fuel tank and refill a mixture of approx. 1.1/1.3 Imp /US gals. (5 liters) of fuel
and 15.25 cw. ins. (250 cem) (5%) of the above «Engine Anti-corrosion Oil SAE 10». Add
about 3.05 cu. in. (50 cem) (}/2%b) of water-soluble anti-corrosion oil to the cooling
water. See page 13, Now run the cngine warm so that the cooling water temperature
is at least 140° F (60° C); then put the car in the place where it is to be garaged.

In order to preserve the combustion chambers, unscrew the spark plugs and spray
approximately 0.6 cu. in. (10 cem) of «Fngine Anti-corrosion 0il SAE 10» through each
spark plug bore. Screw plugs in again and crank the engine by means of the starter
just for one second. Before doing this, pull the thick high-tension lead out of the
ignition coil.

In conclusion, spray those parts of the engine on which there is no coat of paint with
«Engine Anti-corrosion Oil SAE 103; when doing so, cover or remove the V-belt.

Drain the cooling water only if you expect the weather to turn cold and if you have
not added anti-freeze to it. For measures concerning draining see page 20,

If somehow possible, the battery should be removed and stored at a place where there is
no danger of frost, We urgently advise you to check the charge once every 4—6 weeks,
and to Hm.&.-.w-.mm the rhwamn% E:.am::w if necessary.

Jack up the car to relieve the tires and place blocks only underneath the four jack
supports. Keep tires which are being relieved in this way at a pressure of about 714
p-s. i (0.5—1.0 kg/ecm?®).

When taking the car out of the garage again, check the eooling water level and refill, if
necessary. Crank the engine — without ignition — (the thick high-tension lead n
pulled out of the ignition coil) by means of the starter motor for about 10 secon
unscrew the spark plugs, clean with gasoline, and put them back in place.

For a short while, you may go on using «Engine Anti-corrosion Oil» in the
should drain it, however, as soon as you gel a chance and replace it by normal HD oil
appropriate for the prevailing season.

If the car is to he laid up for more than 6 months we advise you to consult our service

stations for additional preservative measures.

' For zuitable “Engine Anti-corrosion Oils SAE 10" consult our service stat




ts for emergency repairs

If you service your car yourself in accordance with the maintenance instructions or,
‘better still, have it serviced and inspected regularly at a service station, there is little
risk that your engine will not start or, apart from possible tire trouble, that you will
have to do any emergeney repair work on the road.

If, however, your car refuses to function properly in spite of this. the following hints
will be helpful in diagnosing from the symptoms any cause of trouble and in remedying
the faunlt. To open the hood see page 32.

The spare wheel is fitted on the right side in the trunk compartment. After the wing
serew has been loosened, the claw can be lifted and the spare wheel taken out. Tools,
lifting jack and wheel nut wrench, which are supplied with the car as standard equip-
ment, are placed beside the spare wheel.

Should it prove necessary to low the car please enly fasten the towing rope to the hracket
mounted to the front part of the subframe. While being towed make sure that the
rope is always stretched. When starting out, therefore. the towing vehicle must stretch
the «trains first by releasing the clutch very slowly whereas the driver of the second car,
by braking equally carefully, and braking in time, also when going downhill, must keep
the rope stretched always.

The starter motor fails to turn over. Possible causes:

The key in the steering lock is not in «driving» position.
Should this net be the case. then switch on the high be
press the starter push button. If then

1. the lights suddenly go out. it means that there is a had contact on one of the two
battery terminals or at one of the two starter terminals.

Clean the terminals thoroughly until the metal shines;

2. the lights go out slowly, the battery is insufficiently charged. Have the battery re-
charged by an ontside source of current. To start off yon can, if necessary, cngage
third gear, deelutch, have the car pushed or towed forward, and then release the clutch;

3. the lights remain as bright as usual, there is a defect in the starter itself, and this can
only be put right at a service station.

The engine does not start although the starter turns. Possible causes:

and then

headlight f

I. Faulty servicing:
A, There is no fuel in the tank. The fuel gauge will only function when the ignition
is switched on. The last gallon (5 Itrs.) in the tank will not be indicated.
B. The c¢hoke has not been pulled out when the engine is cold or when starting in
high altitudes the instructions on page 15 have not been observed.
(. The accelerator has not been actuated when the engine is warm.
II. Trouble with the ca
A. A Tault in the ignition.
Tt is hest to carry ont the following tests with a leather glove on or with a dry cloth,
and never use a metal tool but a dry wooden stick when testing, as otherwise there
may be a short cireunit. The cable should not be removed from the battery hefore the
damage has been located and is to be remedied.
The procedure for testing is as follows: Remove the lead from a spark plug; serew
it off the cable. Caution! Touch the high-tension lead only as far as 1.2-1.6 ins.
(30-40 mm) off its outer end. Get someone else to press on the starter button with
the ignition switched on and the gears in meutral. The end of the lead should
be kept 0.28-0.32 ins. (7-8 mm) away from the grounding cylinder hlodk. The spark
must clearly jump this gap between the end of the cable and the cylinder blodk.
If it does not, there is bound to be a fault. In this case, check
1. whether a) the cable leading to the ignition coil (terminal 15),
b) the H.T. cable (thid) and the L.T. cable (thin) between the ignition
coil and the distributor,
¢) the cable leading to the spark plugs
are not broken and see that the ends are making good contact. Take the oppor-
tunity also to test the spark plugs (see page 35) for cleanliness and electrode gap.

2. whether the eurrent is reaching the ignition coil. To do this remove at term
the cable leading to the ignition coil. Press the end of the cable against tl
sleeve of the plug for the inspection lamp and hold the ddle wt of th
latter against the cylinder head. If the lamp lights up, then the supply of current is
in order. If the lamp does not light up. there is either a break i e of the cables
or the ignition lock is damaged.

Emergency remedy: Attach an additional emergency cable from terminal 51 (thick
cable) of the generator regulator to terminal 15 of the ignition coil.
By this remedy, however, current is being constantly taken from the |
the engine is not running. It is, therefore, absolutely necessary to remove the
emergeney cable when the engine is stopped. As soon as possible you should take
the car to a service station and have the defect put right by a specialist,

. whether the ignition coil itself is in order. To do this. remove from the distributor
the thin cable which leads from the ignition coil to the condenser terminal 1 on
the distributor, press the free end of the cable against the hrass sleeve of the plug
of the inspection lamp, and hold the middle contact of the latter against the
cylinder head. If the lamp does not light up and if the supply of current was
found by test 2 to he in order, then there is a fault in the ignition ecoil (frs
or short cirenit). This can only be put right at a service station.
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If the lamp lights up, connect the removed cable again to distributor and cheds:

4. whether the distributor is in order: see page 34.
If the final test shows that the distributor is in good order and if you still have
not discovered the cause of trouble, check once again to see:

5. whether a spark jumps over to the grounding eylinder blods from an ignition eable
— with the connection of the spark plug unserewed — when the engine is being
cranked hy the starter motor. Should this not be the case. then the high-tension
winding of the ignition coil is dumaged and must be replaced.

Trouble with the fael supply. Test as follows:

Switch off the ignition, loosen a little the securing serew of the fuel supply pipe at the
carburetor, actuate the hand primer on the fuel pump, and see whether any fuel
comes ont at the screw. When actuating the hand primer, you should feel a s ight
resistance and hear a sudcing noise. If this is not the case, which may oceur when the
crankshaft is in a certain position, press on the self-starter for a moment so that the
hand pump diaphragm can function.

If then still no resistance can be felt and no sucking noise heard, screw off the pump
and see if the actuating plunger can easily be moved. If necessary, remove it and get
it to move freely. Screw on the pump again.

If, after actuating the primer 1520 times still no fuel comes out at the screw on
the carburetor, the following may be the cause:
1. Dirty fuel filter: To clean see page 33.
2. The fuel pump is not functioning properly, because:
a) The securing screw on the cover is loose. Tighte

b} The gasket on the cover does not fit tightly. Replace gasket.

¢) The packing washer under the securing bolt of the cover
d) The filter part is blocked. Take out and clean.

¢) The diaphragm or valves of the pump are leaking. This may he deterr
follows:

itake
the bottom
ip is in good order

Remove the flexible tube from the pump and place the er over th
opening of the pump. Actuate the primer and hold the leve
position and remove the finger from the opening. If the |
a sucking noise should be heard. If this is not the case, a repl
must be fitted.

ement pump




3. The fuel line is blodked:
In order to be able to chedk, remove the flexible hose at the fuel pump, lift it,
and pour in fuel. After about 0.05/0.06 Imp./US gals. (/4 liter) of it have heen
poured in, fuel should flow out by the lines at the back of the tank. If it turns
out that the line is clogged. disconnect it at the fuel pre-filter and poke a steel
wire about 0.08 in. (2 mm) thick into it.

The engine stalls. The cause of the trouble may be:
1. Ladk of fuel:
a) The tank is getting empty; the red warning light in the fuel gauge has not been
ohserved. Refuel as soon as possible,
b) If the engine does not stall eompletely, but continues to operate with incfficient
output, one or more carburetor jets are clogged. For seat of jets see page 37.
2. Trouble with the fuel supply:
If the output gradually falls and the engine stalls in hot weather in dense city traffic
or when driving at moderate speed over long mountain passes, then this ean be due
to the formation of steam bubbles in the fuel pump, if poor qualities of fuel are used.
To remedy this, wrap a wet rag around the fuel pump, wait for a short while.
and then start the engine again.
If tronble oceurs in the fuel supply at normal temperatures and under normal driving
conditions, check as deseribed under «The engine does not fires.
3. Ignition trouble. Sce under «The engine does not fire».

Engine is “pinking®. The causes may be:
1. Unsuitable fuel; to remedy this, see under .Hints for trips abroad” (page 22).

2. Fuel deposits in the combustion chambers. See a service station.
3. Incorrect ignition timing. Please, visit a service station.

The red generator indicator lamp lights up when you are driving
If the generator indicator lamp lights up while you are driving. i. e. at medium and high
engine speeds, this means that the electrical system is not in order, Stop the car and look
for the fault. The cause of the trouble may be:

1. A damaged generator, which should be remedied as quickly as possible at the nearest
service station, since the battery can no longer be charged if the generator is not
functioning.

2. Loose or damaged V.belt. To tighten, see page 32.

3. The cable leading from the generator indicator lamp to the generator or from the
generator indicator lamp to the battery is earthing.

The oil pressure suddenly drops. The cause of the trouble may be:

1. Too little oil in the crankease.
The lack of oil may be noticeable by a drop in the oil pressure when cornering, while
the gauge indicates normal pressure when driving straight ahead: The oil level in the
crankease should at least come up to the Ist mark on the dipstick.

2. The oil relief pressure valve on the engine is dirty or leaky:

Remove the relief pressure valyve, dismantle it and clean.
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3. The pipe between the engine housing and the oil filter is leaking. Tighten the pipe
connections. If points 1-3 are in order:

4. Chedk the oil pressure gauge itself:
Loosen the connecting line at the filter. If oil comes out at the connec
engine is running, it is only necessary to replace the oil pressure
haps the pipe leading to the oil pressare gaunge. Otherwise there
engine itself, and this can only be put right at a service station.

when the
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Cooling water becomes too hot. The cause of the trouble may be:

1. Too little water in the radiator. Caution! Superpressure cooling system.
The permissible cooling water temperature is 239° F (115° C).
Open only, when cooling water temperature is below 1949 F (90° C). First turn t
stop I and let superpressure blow out, then go on turning and remove cap. Wi
ing it again, turn to stop IL Top up only when the engine is running and do
The hose connections at the top and bottom between the radiator and engi
the right and left between the engine and the heater element should be checked to see
that they fit tightly. If necessary, tighten.

2. The radiator may be covered up too much.

3. The V-belt for the fan, or the one for the water pump may have insufficient tension
(see page 32) or may be torn.

4. The radiator cover may leak so that no superpressure can form. The cooling water
then hoils as ecarly as at 212° F (100° C).

5. The radiator thermostat may be damaged: replace.

6. The cooling pipes are blodked.

7. The water pump is damaged.

8. Retarded ignition: in this case the output is weak at the same time.

9. A domaged cylinder head gasket.
Faults 5-9 are best remedied at a service station.

The c¢luteh is slipping

If it is found that the r. p. m. increase when you open the throttle without any increase
in the travelling speed, then the cluteh is slipping. You can, if necessary, just drive on to
the nearest service station at slow speed using the accelerator sparingly, so that you do
not cause the clutch to slip. This is usually possible if you engage a low gear.
The cause of the trouble may be:
1. The clutch pedal has insufficient free movement. To adjust see page 38.
2. The cluteh is smeared with oil.
3. A damage in the clutch lining or clutch mechanism. This is best put right at a

service station.

Brakes

If the brakes are in good order, the hrake pedal should have a distinkt resistance when
you carry out your routine check before driving off.
If this is not so, you may find the following:
1. The brake pedal can be pushed right down quickly or slowly
The cause of the trouble may be:
a) A wheel brake cylinder or a hrake pipe is leaking. Before driving off, repair the
leak by tightening up the connections or go to a service station.
bh) The master brake cylinder is damaged. This cannot he noticed by an
of leakage. The master brake cylinder can only be remedied at a ser
2, The brake pedal can be pushed right down against an elastic perceptible resistance.
In this case there is air in the braking system: Bleed the brakes, see page 39, and if
necessary top up the reservoir with brake fluid.

When driving
1. If you find that the hrake pedal can be pushed right down when driving down a long

hill: release the pedal for an instant and actuate it twice in quick succession, and you
should then again feel the resistance.

utward
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If. however, the brakes still do not work. stop the car by means of the hand hrake
and, if necessary, by changing down to a lower gear.

Check to see whether there is a damage as in 1a) or 1b). Have the braking system
checked as soon as possible at a service station.

2. Inadequate braking effectiveness. Possible canses:

a) Damaged brake linings: have them chedied in a service workshop.

b) No vacuum in the T-50 booster brake!, on account of a leak in the lines. in the
booster brake itself, or in the intake pipe along the engine side. or in the throttle.
Check all pipe connections, and replace, if necessary. You may also have the
hooster brake chedied in a service station.

3. Retarded reaction of the brake. Possible canses:

Slow rise of the vacuum in the booster brake cylinder': check the hose which leads

from the brake fluid container to the booster brake, and if it has heen dented,

replace it.
4, Slow releasing of the hrake. Possible causes:

a) the pedal linkage sticks,

b) the piston of the T-50 hooster brake! does not easily move; in that case, have the
booster brake checked in a service station.

5. Difficulties in responding to pedal pressure. Possible causes:

a) The linkage and brake-pedal do mot move freely; get the linkage to function
smoothly, grease.

b) The piston of the booster brake! sticks; have booster brake checked at a service
station.

6. Rattling brake. Possible canses:

a) Out of round brake drums (motion can be felt in the pedal
reconditioned,

b) Burnt brake linings (the brakes tend to grip): replace linings, refinish the drums.

7. Skewing or vibrating of the pedal when the brake is being actuated or released.

Possible cause:

The piston in the booster brake! does not move freely: have the hooster brake checked.

8. The brakes do not disengage although the hand cable and pedal have been completely
released. Remedy:

a) Remove the drums, check the shoes to see if they function smoothly, and check
the clearance.

b) Check whether the relief port in the master brake eylinder is unobstructed when
the hrake pedal is in initial position. To do so, remove the filler screw of the brake
fluid container and depress the brake pedal: if the port is unobstructed, brake
fluid gushes out when the brake pedal is actuated; should this not be the case,
have the adjustment of the brake pedal checked in a service workshop.

have the brake drums

Trouble with the electrical system

All the fuses are to be found in a little box on the left front side of the dashboard

(see page 46). The cause of failure in one of the clectrical fittings may b

1. The fuse is making a bad contact: Turn the fuse round, elean up the contacts. if
necessary hend the contact spring.

2. The fuse is damaged. It is either burnt out or else the fuse wire in the cartridge is not
making contact. This cannot be definitely ascertained from the outside. For a
substitute, use only soldered, welded or such fuses, the metal parts of which are made
of one piece.

3. A faulty contact at one of the connections: tighten up the terminals.

4. One of the leads is earthing: Examine the cable harness for any frayed wires.

. The fitting itself is damaged: Faults 3-5 are best remedied at a service station.

! The Ate-T-50 booster brake it installed only upon epecial request.
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Technical Specifications
Engine . . . « ... .. . MB Type M 121 B. I-h
Method of operation . . . . . . ... ... 4 stroke :

Engine output aceording to SAE standards,
M) gross HP at 5000 r.p.m,

Engine speed at 62 m.p.h. (100 km/h) . 3,530 r.p.m.
Maximum engine speed . . . . . .. .. 6,000 r.p.m.
Borelstroke . . .. ... 3 9 ins. (B5/83.6 mm)  Conerator output (W) . ..\ e e o
gaplice oF ieylinders. qqiiiviie AnE s o <+ 4 Distributor . . . Busch YIUIL 4 BR 27
I...Bosch TK 12 A
Carburetor . . . . Solex compoun

carburetor 32 PAITA

Starter motor
Generator . . . . Hosch L]/

Total effective piston displacement
115.75 cu. ins. (1,897 cem)
Compreesion ratio . .« -« oo v v v o 8.5:1

Teuition

capacity of erankease
max. 0.88/1.05 Imp./US gals (4 lit) : -
min. 0.55/0.66 Imp./US.gals (2.51i1)  Carburetor adjustment
. N i Tot bareel
Capacity of cooling system with Daimler-Benz

heating . . . ..... 2.0/25 Imp./US gals (9.31it) Venturi tube 2
3 Air compensating jet 180
Valve clearance (when engine is cold) Airidl :
inlet valves .. ........ 0.004 in. (0.10 mm) e idling jet Lo
exhaust valves . .. .. .- . 0.008 in. (0.20 mm) Fuel idling jet 850
ark plugs (electrode gap see page 35) _.._.:.H:..mn» 80 e
andard plugs .:,.»DE jet 0125
n-suppressed Starter fuel jet 110
Beru D 175/14/3 Starter air jet 3
Bosdh W 175 T 27 Mixing tube 44
interferene appressed [L radio o Float needle valve 2.0
Beru ED 175/14/3
Bosch W 1753 RT 27
lst gear 2nd gear 3rd gear 4th gear
Road speeds in m.p (km/h) approx. 25 (40) 43 (69) 68 (110) ) (143)
Climbing ability in % 58 29 17 9.5
Transmission . . DB d:speed transmission, constant forced syndiromesh gears, column gearshift

Steering gear . . DB recirenlating ball-type steering  with automatic readjustment and steering shock
ahsorher

Camber of the front wheels .............. A e e .

Toe-in of the front wheels ......

Castey oF thie: Sront wheels . ue v iy i o so s eammsivis s v bbb s fa dies s Approx. 22507 1o 42
Wheels . . .. ... ... (dise wheels, steel sheet) Sign oF Brek il Sale iy alairace o e 1 00e0—18
BFne GF FiEOB. e i ooe oo e meve vrwell base rims;  Tire Presbure, TOAF «onrresssnnasens

Blee 0F XIS e A o 4 Kx13—B Tire pressurc, front ..ooeveveaaton

Lins. (4,500 mm)  0il consumption

Overall length ..oooovenn.n.. ]
605 ins, (1,740 mum) 235 m.p. Imp. pt./196 m.p. US pt. (0.15

Oyerall widih

Fuel consumption during

= a : highway driving . 33.6—20.4
iectiinee s i 40.3—24.5 wm.p, Iwp, gal, (1.5—115
Bk toont <vavs 56.3 ins, (1,430 mm) 1o DIN 70030
Tradk, rear ... . 58.06 ins, {1,475 muwm) m.p.h. (109 km/h) 242 m.p. US
Turning cirele d . approx. 34 ft. (10.7 m) Imp. gal. (11 lit/100 km)
. timed .. approx. 90 miles/h (145 km/h) Fuel tank
approx. 1

approx, 2,450 lbs. (1,110 kg) Permiszibie axle load,
urh weight (uet weight as per DIN 70020, fromt
approx. 2,650 1bs. (1,200 kg) Permiss

(1,650 kg)
(450 kg)

Permissible total weight approx. 3,640 Ih
Payload .

approx. 990 1b

Subject to modification!
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Air filter, cleaning . . . 33
Air intake pipes . ... 35
Anti-freeze agents . . . 12
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Battery . ...... .. 40
m_ai_:—mr:ram sate e
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Brakes, wn::m::m i s B
Breaking-in . ......16
Car cleaning . . . . ... 29

Carburetor .......36
Carburctor, cleaning .
Carburetor jets . . . 37,55
Cholie o Sl o v e B

Chromium parts . ... 30
Cleaning air filter . . . 33
Cleaningcar . . . . .. .29
Cleaning cooling

water system . .. .. 48
Cleaning oil filter . .. 32
Climbing ability . ... 55
Clutch adjusting . . . . 38
Clutch pedal . ..... 6
Cold weather

measures . . ... 19-21

Cooling agent . . . ... 12
Cooling system,

disturbances . . ... 53
Cooling water drain no.,_n 27
Cooling water quantity 12
Cooling water

temperature . . ... 19
Compression ratio . . . 53
Corrosion protection

agents . . . .. A
Customer service . . . . 22

Cylinder head holts. . . 36
Dimming switch . ... 6

Unw:urcmn Sk LT L s

S Gy o g I
Driving speeds . . ... 55
Driver'sseat ...... ©
Electrical diagram . . . 45
Electrode gap . . . . . . 35
Engine .........32
56

Alphabetieal ITndex

Page
Engine disturbances 50,51
Engine hood catch . . . 32

Engine oil dipstick . . . 27
Filter for engine oil . . 32
Filter in fuel pump . . 33

Firing order . . . . ... 55
Foot brake ... .... 38
Foot dimmer ...... 6
Front seals, E::ﬁ:u_u i
Fuel . SE

Fuel, 1ao_m=nm and
lubricants . . .. 12-14

Fuel filler points . . . . 28
Fuel filter . . . .. ... 33
Fusl rauge. oo oo o0
Fuel reserve. . . . ... 9
TFuses, electric . . ... 46
Gas pedal . 5w e G

ﬁm:oanno::m.nﬂonrwrﬂ 8
Gear shiftlever ., ... 17

Ground elearance . . . . 55
5 7 1300 - | !
Hedbing' s peow v v o EF
Headlight bulbs . . . . . 47
Headlights .......47
High beam control light 6
Heightof car .. ... .55
Ignition distributor . . . 34
Ignition, distarbances . . 50
Ignition switch .. ... 8

Ignition timing . . . .. 55

Imbalanee . . ... ... 4l
Jack,how touse . . . . . 40
Jakingupecar . .... 40
Lengthofcar . . . ... 55
Lightswitch . . .. ... 6
Lubrication plan . . 23-28
Lubricants . ... ... 13
Main dimensions s DD
Maintenance . . .. 23-31
{ T S
Dil filler point . . . .. 27
Gilfilter . ... ... .. 32
Oil pressure . . ..... 19

il pressure gauge . .. 9
0il pressure relief valve 52
Paint .. i s Y
Parking rﬂwrn i i
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Page
Polishing . . . v 29
Pulling off hub nnm. .. 40
Rear view mirror . . .. 9
Rear wheel bearings . . 40
—ﬂﬂﬁﬂnﬂ.mm m‘@uh s e e e HI_‘
Shifting . . ...+ ... H
ting speeds . . . . . 17
Sliding roof . ......31
Snow chains . . . . ... 21
Sparetire oo voa0 v o %2
Spark plugs . . ... 35,55
Specifications . . . . . . 55
Speedometer . .. ... 9
Standard fuel
consumption . ... . D5
Btarter ‘o 35 LA SR
Starting 5 oo o 15
Starter motor,
disturbances . .. .. 50
Starter switch . . . . .. 8
Steeringlock .. .... 8
STOTINE. e oo siats oD
Storingear .......49
Tips for emergency
service . .. ... n0-H4
Tire changing . . ... .41
Tire pressure . .. ... 42
1y P W UG DSy 1 ;
Tire SIZE. v v sia = oox < DD
Toe- Eomsran_m - ]
TOwing: 550 G s el
Transmission . . - i Erj
Treads . .on v os o 0. BD
Treating cooling iuncu 12
Tripsabroad ......22
Trip preparation . ... 22
Two-filament bulbs . . . 47
Valve clearance . . . . . 36
V-belt ..........32
Ventilation . ...... 10
Water filler ﬁc:.n W
S 1 R A L Y
Wheelhase .......355
Wheels .« .ovi oo womdl
Wheels, changing . . . . 40
Widthofcar ... ... 55
Windshield wiper . . i

Winter driving . . . .mo.lm._.

Printed in Germany

Extract from ounr list of engine and transmission oils, greases
and pretective agents intended for internal use

The following extract from the great number of products tested

should not be regarded as a quality classification, but rath

of firms maintaining an extensive sales network in Ger

and non-European countries. If any doubts should arise and it will be impossible for
you to consult one of our service stations, this extract will serve as a guide.

Engine: HD) engine oils

BV-Aral BV-0Oel HD, BV-0Oel Spezial (HD), Aral-Motor-Oel Spezial (HD).

Caltex: Caltex RPM Delo Special (IID), Caltex Motor (3l HD bzw. Havoline
the Premium Motor Oil HD, Caltex Motor Oil Special (HD) bzw. Havo-
line Motor Oil Special (HD),

Castrol: Castrol CR HD 0il, Castrolite (HD), Castrol XL (HD).

RBP: Energol Diesel D (D), Energol Motor Oel HI), Energol Visco-Static (HD).
Esso: Essolub HD, Esso Extra Motor Oil (HD),

zc_:_ 0il: Delvac 0il 900 (HD), Mobileil (HD), Mohilail Special (HI»).
Gasolin-Nitag:  Motanol HD. Motanol Super (HD), Motanol Record (HD).
Shell: Shell Rotella HD, Shell X-100 Motorenoel (HD).

Valvoline: Valvoline Super HPO (HD), Valvoline ., All-Climate® HPO (HD),
Veedol: Veedol Motor Oil HD 900, Veedol 10-30 Motor Oil HD.

Drive axles, steering, water pump:
Hypoid transmission eoils

BV-Aral: BV-Getriehesl Hyp.

Caltex: Caltex Universal Thuban
Castrol: Castrol Hypoid.

BP: Energol Getriebesl EP :.mw-—ucm.,:
Esso: Esso XP

Gasolin-Nitag:

Gasolin Getriebesl Hypoid
Mobil Oil:

Mobilube GX

Shell: Shell Getriebesl Hypoid
Valvoline: Valvoline Hypoid X 18
Veedol: Veedol-Hypoid-Getriebedl

Transmission : Automatic Transmission Fluid (ATKF)

BV-Aral: BV.0el 5GF

Caltex: Caltex Texamatic Fluid

Castrol: Castrol TQ

BP: Energol Automatic Transmission Fluid
Esso: Esso Getriehedl ATF 55 Type A
Gasolin-Nitag: Gasolin Spezialgetriebedl Fluid

Mobil Oil: Mobilfluid 200 bzw. 200-Y

Shell: Shell Donax T 6

Valvoline: Valvomatic Type A

Veedol: Veedol -Transmission Fluid Type A




Front wheel hubs: Roller bearing greases

BV-Aral:
Caltex:

BP:

Esso:
Gasolin-Nitag:
Mahil Oil:
Shell:

BV-Wiilslagerfett

Caltex Marfak Nr. 2 ID
Energrease N 2

Esso Wiilzlagerfett
Gasolin Wiilzlagerfett
Mobilgrease MG 5
Shell-Wiilzlagerfett

Lubricating nipples: lubricating greases

BV-Aral:
Caltex:

BP:

Essa:
Gasolin-Nitag:
Mabil 0il:
Shell:

BV-Abschmierfett

Caltex Marfak
Energrease C 1
Esso-Abschmierfett
Gasolin Mochdrudkfett rot
Mobilgrease Nr. 4

Shell Retinax C

Corrosion prevention oils water soluble for cooling water eirenit

Esso:
Shell:
Valvoline:
Veedol:

Anti-freezes
BP:

Farbwerke Hoechst:
Chem. Fabr. olten:
National Carbon:
Shell:

Brake fluids
Teves:
Lodkheed:

As per July 1959

Kutwell 40
Shell Donax C
Valyoline Korrosionsschutzil S 2

Veedol Anorust 50

BP Anti-Frost

Genantin

Glysantin

Prestone, Anti-Freeze
Shell-Antifrost

ATE blaue Originalbremsfliissigkeit
Wagner Lockheed 21 B (USA)
Rritish Lockheed Heavy Duty Typ (UK)
Lockheed ILD. 1 (Frankreich)
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