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1. The Raba-Botond machine factory was destroyed during World War II and was
never rebuilt for production. The Mavag-Mercedes factory, partially
destroyed during the Var, managed to produce aprroximately R0 vehicles
from the end of the War until it was dismantled in 1948. These 20 vehicles

were shipped to Poland.

2. After the nationalization of 1948, the Csepel machine factory hecame the
exclusive manufacturer of Hungarian trucks. The 3-ton truck manufactured
by Csepel for both export and national military purposes, was modified
slightly in approximately 1951 or 1952, The new Csevel trucks intended-
for export (Csepel D~350) are Diesel-type, while those retained in Hungary
for military purposes are gasoline-type. Excent for this difference in
engines, the export and military trucks are identicnl. See Attachment 1
for photographs of the Csepel export truck ond a manu~l entitled Drivers
Handbook for the CSEPEL D-350 Diesel Truck, issved by Mogurt in Budapest.
The Csepel factory also recently began memufecturing 4.2= =nd 7-ton trucks.

fire trucks and ambulances,

3., The Csepel factory =lso produces fvel tank trucks,
which are almost exclusively for military purposes (see Attachment 2, four
photographs). Excert for certain modifications in body design, the character-
istics of. these vehicles are the same as the Csepel D=350 trucks. The Csepel

. fgatory currently ranufactures specisl military transport vehicles, which

. are identical with the Tkarus 60/601 bus (see Attachment 3), except that they
‘have gagoline engines and have 3-axle congtruction.

L. Several years ago the Csepei factory attempted the construction for military

use of a li-ton "Dodge" weapon carrier (4 cylinders). However, in 1954 the
Csepel factory ceased work on these vehicles, since they were heavier than
Hungarien Army gpecifications. The two engineers responsible for the con=

struction of the vehicles were imprisoned and sre believed to be still in
prison. 50X1-HUM
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Elnschelben-Trockenkupplung fur 60 mkg
Prehmoment

Vom Motor getrennt angebracht, § Vor-
warts= und 1 Richwértsgang, mit Fern-
schaltung. Der erste und der Ruckwérts-
gang sind mit Schubzahnrédern geschaltet,
die .Zahnrader der anderen Génge sind
schrag verzahnt und dauernd In Elngriff

Rohrkardanwelle mit sechs Nadel-Rollen-
logern vom Typ Mechanics

Aus Stahl, Im Gesenk geschmiedete volle
Achse, Hinterachsantrieb mit Doppeliber-
setzung, Erste Ubersetzungsstufe mit Kegel-
und Tellerradantrieb, die zwelte als Stirn-
radantrieb In die beiden Radnaben ein-
gebaut. Differentialsperre

Halbelliphsche Langsfedern, ruckwartige
Federn progressiv wirkend. Zweifach wir-
kende hydraulische Stossdampfer zwischen
Vorderfeder und Fahrgestellrahmen

Im Gesenk geschmiedete """ Profil Faust-

~echse a s Edelstals! -Die Radnaben laufen -

auf Kegelrollenlagern

Die Doppelrolle auf der Lenkstockwelle
wird durch die auf der Lenksaule befes-
tigte Globoldschnecke bewegt. Lenkung
leicht nachstellbar

Zwet aus 6 mm Stahlblech gepresste Langs-
trager mit 7 Quetrdgern. Motor und
Kihler sind auf einem mit Rollen verse-
henem Hilfsrahmen angeordnet und kén-
leicht

nen nach vorn herausgezogen

werden

Fussbetatigle 4-Rad Druckluftoremse mit
eigenem Bremszylinder fur jedes Rad:
Hinterrad-Hand-
Nachstellvor-

Mechanisch  wirkende
bremse mlt automatischer
richtung

7.33 V x 20" Trilexrader
11.00 %- 20" Reifen, hinten Doppelreifen

[nhalt 170 Liter

HAUPTABMESSUNGEN UND GEWICH TE

9400 mm
2500 mm
2850 mm
1900 mm
5000 mm
1866 mm
1816 mm
344 mm
19 m
4,700 kg
3,080 kg
7,760 kg
4,500 kg
12,250 kg

Gesamtlange mit Stossstangen
Gesamtbrelte

Grosste Hohe (beluster)
Fahrgastraumhshe
Achsenabstand

Radstand, vorn

Radstand, rickwarts
Bodenfreihelt
Wendekrelsdurchmesser
Gewlcht des Fahrgestells
Gewlicht der kompletten Karosserle
Gewicht des leeren Wagens
Nutzlast (60 Pers, & 76 kg)
Lugelassenes Hochstgewicht

UBERSETZUNGEN UND ENTSPRECHENDE
HOCHSTGESCHWINDIGKEITEN

Bel 2200 U/min Motordrehzahl, 8,35: 1 Hinterachstbersetzung
und 11.00 x 20" Reifen .

Gesamt-
Ubersetzung

Ubersetzung
Im Getrlsbe

Ceschwindlgkelt

Génge (km/st)

722 60.34
3373
19.70
12.02

8.356

40.34

715
12. 8
21,9
356, 9
61,7
715

1. Gang

2. Gang 4,03
3. Gang 2.36
4. Gang 1.43
5. Gang 1.00
R. Gang 7.22

STEIGVERMOGEN . .
Mit Vollast im 1. Gang mit 62 km/st Geschwindigkeit, ouf
trockener Betonstrasse 34,5%

KAROSSERIE

Ganzmetall Karosserierahmen aus kaltgepresstem  Profilstahl
mit elektrisch geschweisstem Quertrager, Innen- und Aussen-
verkleidung aus zusammengeschweisstem und an das Gerippe
genletetem Aluminiumblech, Knotenfreier Tannenholz-Boden-
belag. Zwei Fohrgasttiren mit je vier Turflugeln, lufrdruck-
betdtigt. An beiden Seiten Je elne Einsteigetir fur Wagen-
fuhrer und -begleiter, Riickwand-Nottir auf Wunsch. Alle Fenster
aus splitterfreiem Sicherheitsglas. Zweitellige Windschutzscheibe.
24— 42 Fahrgastsitze mit Stahlrohrrahmen, Sitze und Lehnen mit
Schaumgummi gepolstert. Verstellbarer Fahrersitz, -Fahrerhaus
vom Fahrgastraum durch Scheidewand separiert. Auf Uberland-
wagen Vorhange, Gepacknetze und Dach-Gepackirager.
Staubdichte Kasten fur Batterien, Ersatzrad und Werkzeug

AUSRUSTUNG UND ZUBEHOR

Lichtmaschine 300 Watt/12 Volt, Anlasser 6 PS/24 Volt, Glih-
kerzen, 2 Batterien von je 150 A/st-12 Volt, vollstandige innere
und aussere Belichtung, Reserverad, Werkzeug, Abschleppvor-
richtung

Alle Angaben verstehen sich mit den iblichen Toleranzen..
Konstruktions- und Ausfiihrungsdnderungen vorbehalten

P

MOGURT, UNGARISCHES AUSSENHANDELSUNTERKEHMEN FUR KRAFIFAHRZEUGE
BUDAPEST 62, POSTFACH 249 - UNGARN

Verantw.: E. Polgar - 24887/LD0S - Réval, Budopest (Verantw.: D. Nyary)
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ATTHCHVENT 1

DRIVER’S HANDBOOK
FOR THE ( CSEPEL D-350 )
‘ BIESEL TRUCK

DESCRIPTION, OPERATING AND MAINTENANCE INST}(UCTIONS

" FIGURES
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DRIVER’S HANDBOOK

FOR THE ( CSEPEL
DIESEL TRUCK

DESCRIPTION, OPERATING AND MAINTENANCE INSTRUCTIONS

D.2z0 )
D-350 )

DP82-00040R000300110015-9
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PREFACE

In monufacturing the Csepel D 350 truck, all the latest achiovements
of modem engincering soience have been applied. The four-eylinder
85 HP diesel ongine weighs only 3% kg (860 1bs) although all parts
have been dimensioned to withstand the heaviest wear.

The 5 forward gears of the goarbox are casy to operate, ensuring
the highest permiissible cruising speeds on all gradients and fully
utilizing engine performance.

Stoering, brakes and wheelbase have beon designed and weight
disteibuted with an eye to swift and yet safe driving even on bad

terrain,

The welded chassis and the omply dimensioned transmission aro
designed to ensure maximum sorvice life. Driver’s oab is properly
equipped and comfortable, The diesel engine runs so smoothly, the
centrally srranged control levers and steering wheel are so casy o
operate that the driver will have maximum comfort and will be able
to ncoomplish long-distance travels with minimum fatigue,

All parts requiring maintonance are casy of access.

Spacious platform, maximum tractive power, economio fuel con-
sumption, high cruising speed, robust construction are other highlights
of the truck. The Csepel D 350 can rightly be called a worthy represen-
tative of present day motor industry.

Not even the best motor vehicle con keep up its good performance
without proper handling and careful muintenance. It goes without
saying that it is of the utmost importance for the driver to become
fully aoquainted with the constructional features of the vehicle
and strictly o observe e instructions contained in this booklet.

The numbers in bracketsrefer to the respective llustrations, e, g. (2/10)
rofers o Ttem No. 10. of Fig. 2.

“Righte* and “left** always indicate tho right and left hand sides
of the vehiclo as seen from the driver's position.

Permissible gross laden weight (including orew, pay-load, full fuel
tank, ofl, water and special equipments, e. g. loading plank) must
not excood 7200 kg (142 owt.)

On 1o account should this maximum load be exceeded !

1

GENERAL HINTS

. During the running-in period — the first 1000 kilometres

(600 miles) — operate vehicle and espocially the engine with
great oare and do not exceed the following speed limits :

1% gear 6.5 kmph 31 mph
204 gear 12,0 kmph 7.3 mph
3 gear 21.0 kmph 13 mph
4 gear 370 kmph 23 miph
Top gear 500 kmph 31 mph

. Change oil at regular intervals. Do not overdo lubricant cconomy

for it is lible to entail much greater repair costs. Observe all
operating and maintenanco instructions carefully

. Use approved lubricants only
. Always use clean fucl. When filling the tank, in addition to

& wire-gawze funnel, employ a fine-mesh cloth as well. When
tanking from a barrel, do not stir up the sediment from the
bottom and do not fill it in

. Clean fuel filter at short intervals
. Drain sludge from oil filter regularly
. Frequently cloan air oleaner, ospecially when travelling on

dusty roads

. Cheok oil level in orenkease every da;
. Check ol lovel in gearbox and rear-axle housing according to

prescriptions

. Check valve clearance (betwean valve-stem and rocker) at regular

intervals

. Fuel tank should never be drained to the extent of the suction-

pipe drawing air

. Always keep cooling Water at correct temperature. In frosty

weather — unless an snti-freeze solution is used — drain the
cooling system completely

. Use anti-freeze compounds of well-known quality only
. Cheok tyre-pressure rogularly

. Check tightness of wheel-nuts from time to time

. Cheok brakes daily.
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Engine, Pour-stroko wator-cooled
Number of eylindors

Boro .. U

Swopt volum

Gommpeossion rat
Ko bralcs horao. power -

Gl ca,pn,uzy o eramicenso L.

Tnjection pump
Injostion prossurc
Tnjection timing
Injection norzlo ...

Fusl bk capusity -
Cooling o

Bloctrienl equipment

Dynamo

Starter motor

Hootor plugs
Hoating switel: .

Siastr il
ghtin

Stéior attery

Chassls

ol angine

N
o min (4

140 mm (3,511 in.)
3822 020, (325 on. n.)

to
au HP ab 2200 pm

Foveo foud, by

R A

deog larpon s om (4370 b p s i)
type, cnst iro:

Ahlmmmm M\oy, \vwl\ & compresion

;o typo il pump

mochanioal govornor Hing 400
feed 2000 :pm) or DAL,

s (P-AL)

Bosch DNO i D ﬂl o Aédy. woo
SD 1, i GS 610
Approx.’ 130 S 53t ot
Ao sonling, with impellor type pump

olt, four-brush type
I np o5 Vn!t. axial typo
AL, VSL 3, or

53 positions
oo SV, 0 Abph. BIN 7231

Singlo day plate, L1 in. dia
ward, 1 rovorso

»
Roverso
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Ronr nxle ratio
Gvorall g gwr ration (roar’ wheol
to ongino speod) .......... Bottom

Roverso
Muximum _speeds i gears ut
2200 BEM ..o Dottom 8 5,03
1 (9,75 mph)

27,5 lanph (17,05 mph)

407 kmoh (20.10 mph)

4.5 kiph (46,20 mph)

55 ot 335 moh)

Whsels and Tyros

20
e oo and dimator. 5§30 (00— ol
Tyre Prossuro . . (57 Thefec
Front whoo! too-in smessirod on
‘outer tim of brako drums) 2.4 millimotres (0.08—0.16 in)
TFront wheal carabor
sto : 230
Front axlo ... ..l Fist type, L
Roar axio 111 Rigd i uith by foating axlo
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Brakes
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Steoring .. . LoR hand o, aom and Tollr typo

Main Dinensions
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vour L. R et )
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Trailor draw-hook .
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150% 58 et e 100 1o (140 17 map)
0.3 litros por 100 km (940 mapg)

32 per cont (1 in 3.2)

LENGINE

Fourylinder water-cooled fourstrako ofl (diesel) engine with o
‘maximum output of 85 b, h. p. at

CRANKCASE (1/10 and 3/15)

intogral with tho cylindor-bloo i is an improved light-metsl alloy
(Silumin) casting, In the centre line of cach main bearing there is
a verical parition extending to the uppermost patt of {ho oylindor.
block. Side walls ore xeinforced by webs. For maximum rigidit;
o Tace of the orankoase 38 decp "below tho orankshafs wxis, The
rigid construction of the crankoase combined with an amply dimen-
sioned orankshaft, onsure long servico life for all bearings under
the most adverse conditions.

3. CRANKSHAFT (3/14)
i heat-trated highegrado lloy ste orging, with journals of ample
diameter and sturdy crank-webs. tween journals and

orank-webs are well rounded. Jourxml dm *10'85 mm (3 1183 inJ,
that of the crankpins 75 mm 6 in,). Bearing surfaces oro

@
flamo hardened and highly p ommd he five journals are mounted
in stoel.backed 1 palls, i

ubrication of all
bearings is effected by ‘means o 8 ] Sahannel along the entire

langeh of the orankshafl. (Fig, 5) Casechardened haliel tming genr

(3/24) is mounted at the front end of the crankshoft.

4 CAMBHAFT (311

has flame-hardened and polished cams and bearing surfaces. Valves

are actuated by tappets (4/17) having chill-cast, glass-hard lower

ends, by steel tube yuzh rods (4/20), and by forged-stoel rockers
v )y concentric twin springs (3, ioat~

ing Gil gots to the mckm through drilled tappets and tubular push-

5. VALVES (3/4 and 3/5)

are of overhead layout. Inlet valves (3/4) are of manganese-silicon
stee,tho exhous: valves (3/5)of hromium-silion stel, Valvo diam-
e it 52 mm (3 3/64 10), oxhaust 45 mm (1 87/04 in.) Lif

of both valves is 11.5 mm (20/64 in.), valve olearence 0.2 mm (0.0

in.) with cold engine. Valves are slightly inclined to fore o ot
By this arrangement a very favourable oylinder head design could
be obtained.

e for Release 2012/09/13 - Cl
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6 CONNBCTING RODS (328)

avo scctions of hoat-troated niloy-stecl. Big end is split at an anglo
of 45°, pormitting of ensy removal of counecting rod and piston
assembly through the oylinder iiners ofter uncoupling big-ond bear-
ing-cap.

7 PISTONS (330)

are of light-metal alloy, fitted with four compression and two o
control rings. Gudgeon pins (3/29) are fully flonting and located
cirlips.

8 OYLINDER LINERS .

‘made of cast-iron alloy, are detechable wet liners with highly polished
Dores. They are shoulder-located and easily removable. Bottom en
of the liners is fitted with synthetic rubber goskots to separate water
circuit from crankoase.

9. CYLINDER HEADS (2/10)

separato for each oylinder, are made of cast-iron alloy. The sealing
surface sunk into the cireular groove of the liners proteots the gasket
against burning or blowing out.

10, FLYWHEEL (3/12)

mounted at the rear end of the orankshaft, is manufactured of cast-
iron and weighs 38.8 kg (85 1/2 Lbs). The hardened starter ring gear
is sorewed-on.

ILFUEL INJECTION PUMP (2/20)

tounted on tho right hand side of the engine, is easily accessible.
Tt is driven from the camshaft by o pair of helical spur gears (3/27).
The pump delivers fuel to the injectors through relatively short
delivory pipes of equal length, It has to provide each oylinder with
minutely exact quantitios of fuel on injection.

Operation (7/a). Cam (7a/125) lifts plungor (7a/143) by means of

ller-tappet (7a/103), and at i spring (7a/105).
As the cam turns on, tho spring pushes the plunger back whioh,
travelling downwards, draws the fuel from suction chamber (7a/147)
into the barrel above the plungor. As the plunger rises again, it first
‘presses some fucl back into the suction oharaber, but as soon as its
top edge closes the port, this backflow ceases. Then the fucl is forced
Ty the plunger past delivery valve (7a/114) and delivery pipe (7a/119)
into the injector, until lower spiral timing edge (Ta/145) o the plungss
wncovers the port mentioned above (Cut-off). During the further

10

1ise of tho phunger, fuel will return through the vertical groove of tho
port into the suction chamber, 1t follows from the
i ity of fuel is determined by
Varying tho distance of both timing cdges (7a/145 and 7a/146) of the
plungor, This quantity can be controlled by rotating the plunger,
a8 its lower timing-edge is helionlly shaped, Henco the rotary motion
oftho plunger it the varsioel dlsance of the edges when moasured
in the line of the port hole, Rotation of the plunger is brought about
by shifting control-rod (7a/109), which turns sleeve (7a/108) and,
by moans of the two lugs held in a slot of the sleeve, the plunger
itsolf, By moving the control rod towards the flywheel-end of the
engine tho wupplicd fuel quentity is diminished and enginc-speed
teduced. On the other haud, moving the control-rod in an opposite
sonse inoreases the quantity of fucl delivered and the engine gins
. and performance. Control rod can be operated cither with the
dal (accelerator) or with the hand control lever, and s also in-
fluenced by the automatic governor. These two controls are so con-
neoted that the foot-pedal does not take along the hand control lover.
Having released the pedal it is returned by o spring to its original
Josition, limited by the hand control lever. Maximum delivery,
\which still gives smoke-free axhaust, is limited by adjustable stops,
the original adjustment of which should not be disturbed.

12, AUTOMATIC GOVERNOR

assembled with the fuel injection pump at its rear end, wutomatically
ensures o steady idiing speed and limits the maximum permissible
spaed of the engine. (Detailed description on (p. 25.)

13 FUEL INJECTORS (10)

aremounted diagonally into each oylinder-head. Delivery pipe (108/15)
of tho fuel injection pump is mounted at the side of the injector
with the leak-off pipe conncoting all four injectors at their upper
end. This pipe conducts the small quantities of fucl, which by-pass
the nozzle-spindle, back to the fuel tank. The fucl passes through
h ing channel of the injector into collesting chamber (10a/17),
round the lower end of the nozzle, To ensure uniform working of
cach cylinder, every injector mus work with the same pressure
i, . 130 atm. (1890 Ibs. p. sq. in,). Uniform pressuro is ensured by ad-
justable injector valve spring (10a/3) which holds the needle-valve
of the nozzle on its scat by means of nozzle spindle (103/2). As fuel
vessure in annular chamber (10a/17) reaches 130 atm.,, it lifts the
heedle-valve against the tension of the spring and the fucl is injected
with great velocity in the form of & very fine spruy into the pre-
combustion chamber.

n
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14 PRECOMBUSTION CHAMBER (10/3)

Horo the fuel is mixed with a small quantity of hot air and, on being
ignited, its pressure inorenses and the burning fuel pusses through
Ywo-Tiole burner cell (10]4) into the combustion chamber of the cylin-
dor. Hore the switling fuel, bocoming thoroughly mixed with air,
burns perfectly and the pressure thus resulting turns the cranlshaft
through the piston.and th conneating rod.

15, COOLING SYSTEM
The ongine is cooled by water which is held in circulation by a centri-
fagal pump. The engine should run at idling speed until water tenipera-
ture reaches 70° € (160° F).

16 WATER PUME (Fig. 20)
is driven togethor with the dynamo by the fan bels.

17. 8SIX-BLADE FAN (2/11}
mounted on the fan belt is driven off the crankshaft by a triangular
V-belt, common with the dynamo.

18. RADIATOR BLIND

Sor regulating cooling necording to engine load or wonthor conditions,
is mado of canvas, Water temperature should be kept constuntly
between 75° and 85° C (162° to 180° F) When laying up the vehiolo
for  longer period, especially in frosty weather, all water must be
drained through the drain-plug mounted on the lowest part of the
water inlet pipe.

19, CLUTCH (1)

of the single-diso dry-plate type, is amply dimensioned for tuking
heavy stresses. Steel clutch plato (11/32) is provided on both sides
with'friction Linings, and is pressed by 9 coil springs (11/21)and the
prossure-plate agaiust flywheel friction face (11/4). Tn this position
the engine is connected with the gearbox. When depressing clutch
pedal (11/6), release fork and release levers (11/10) hinged to the
ressure plate, make the pressure plate move away from thoeflywheel,

$hus intorrupting the drive from the engine to the gearbox.

20. GEARBOX (12)

provides 6 forward speeds and one reverse, Drive-shaft spigot end
{11/28) rotates in the rear end of crankshaft (11/26) on a needle-
voller bearing (11/29). Layshaft (12/14) is parallel with mainshafi
(12/28) ond is constantly driven by the drive shaft through o pair
of constant-mesh gears (12/5). Gleat change lever (12/9) is mounted
12

in the gearbox cover by means of ball joint (12/10) and is guided
by guide-plate (12/7).
Chango of spocds is necomplished us follows :

1+ speed: By means of soloctor shaft (12/22) and shifting fork (12/25),

the gear change lover pushes bwin gearwheel (12/31) rearward on the
mainshafs. Tn this position the bigger twin-goar meshes with goar
(12/19) on the layshaft,

2 speed: On pushing sclootor shafo (12/22) forward, tho small
twin-gear is meshed with gear (12/15) on the layshaft.

3ri speed ; On moving selector shaft (12/21) renrward it connects
ayshaft and constant-mesh idling gear (12/13) by means of dog-
clutoh (12/12) and thus gear (12/13) drives the mainshuft by means
of gear (12/33).

40 speed: On moving selector shaft (12/21) forward, dog-clutch
(12/12) connects idler gear (12/0) to bhe layshafs which in its turn
drives the mainshaft be means of gear (12/35).

5 speed: By pushing seleotor shaft (12/20) and shifting fork (12/24)
venrward, sliding-sleeve (12/36) ongages the drive-shaft and the
moinshaff, providing the direct drive.

Roverse : Broad reverse genr (1216) sliding on veverse goar-shaft
(12/17), is in constant mesh with bigger twin-gear (12/31) on the
mainshnfs, When pushing the reverse gear by means of selector-
shaft (12/28) and shifting-fork (12/24) rearwards, gears (12/19) and
(12/31) come into mesh and the mainshaft rotates with the layshaft
in the same sense,

21, PROPELLER SHAFT (13)

Driven by the mainshaft through a needle-roiler type universal joint,
it consists of two halves and is supported at its middle by flexibly
mounted ball bearing (13/12). The two halves of the propeller shaft
are also connected to each other by another universal joint, enablin
the rear-half of the propeller shaft to move transversally. Tts longi-
tudinal movement is made possible by splined shaft-ond (13/4) and
sleeve (13/5). The third nniversal joint connects the rear shaft to
the rear axle driving pinion.

22, REAR AXLE AND FINAL DRIVE (14

On pussing a ourve, the outer wheel running on the wider circle
has to make more revolutions than the wheel running on the inner
cirele, s the former has to cover a longer distanco at tho same time.
Tn other words, the two wheels rotate differently in relation to cach

othor. This relative movement is made possible by the differential
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gonr in the following mannor ;_the two sun whels (14/12), motnted
B tho inmor ends of the rear axle driving-shafts, mesh with planct
Dinions (14/19) and, though. the pinion-spider, ore connocted with
Hifforential’ cage and crown wheel (14(3) mounted thereon. 'Tho

1 bevel orown wheal is driven by the driving-pinion which is
eonnectod by o universal joint to the rear end of the propelier shat.
&% both onds of the pressed-stecl axlo casing the rear-wheel hubs
Jotato on tapered roller bearings (1428 and 14/30).

23, DIFFERENTIAL LOCK

When moving sleeve (14/22) inwards on the eplines of the left hand
sido vear driving shafe (14/1) by means of pullrod (14/2), the
fwo shofts will be positively conneoted. In this position both rear
Shafts and both rear wheels can only rotate with the sume speed.
The differentia! lock is required should one of the rear wheels start
spinning on o wot, muddy ot icy road. In such cates tho spinnin

Wheol tomuins stationary, with the other whel standing still an

thus the vehicle is unable to start. By engaging the differential lock,
the vehiole oan easily be set in motion, without employing any
other means. The differential look should not be kept engaged longer
than absolutely nocessary for sterting the vehicle. Releasing the
control lover of the differentinl lock, it disengagos auomatically

20, FRONT AXLE (Fig. 15}

The L-scotion front heam axle is made of drop-forged alloy steel,
Tho stub nxles turn around king-pin (15/6). Front wheel hubs (15/20)
vun on tapered roller bearings mounted on the stub axles. The front
axe s fited at the ‘front springs with double-ucting hydraulio shock
absorbors,

25, STERRING GEAR (Fig 16)

Globoid cam (16/11) mounted at the end of steering shaft (16/2),
turns in two tapered roller bearings. The cam i in mesh with the
doublo roller fixed in ocker-shaft (16/8). On turning the cam, stecring
Tork swings out and drop-srm (16/9) conveys the movement to the
front wheels.

26, ENGINE LUBRICATION SYSTEM (5)

i of the force-feed cireulstion type. Oil is drawn by the gear pump
through o wire-gauze strainer from the sump, and s forced through
full-flow oil-filter (5/17). The thoroughly filtered oil passes through
‘main oil-channel (5/9) slong the drilled crankshaft and lubricates
all main bearings and big-end bearings. From tho rear main bearing
oil flows to oil-pressure gauge (5/4). The oilduct, branching off
main oil-channel (5/9), delivers oil to the camshaft bearings and —

1

vin drilled tappots, pushrods and rockers — to tho rocker shats,
TTho casing of the full-flow oil-filtor s bolted to_the crankease and
incorporates the relicf and by-puss valves. Relicf valve (3/14) opens
Whevaver oil pressure excoeds the pormissible maximum, but the
by-pass valve only opens when the oil-flter becomes chaked by
dlet or sludge and inpedes oil ciroulation. Though in such cases oil
e delivored unfiltered ingo the main oil-channel, lubrication is still
maintamed, Cloaning rack (5/18) of the oil-filter is turned slightly
on by means of a rod and lever at cnh elutoh release.

97, CHASSIS FRAME

Tho channel dection side-members are pressed of steel-plates and
adequately braced by cxoss-members. Joints aro welded. The rear
oross-mombor i fitted with n draw-hook, the front one with a pivot
for towing purposes.

28 SPRINGS

Both front and rear axles nro supported by semiclliptic spring-
assemblies of wide leaves.

29, WHEELS

are made of pressed sheet-stoel. The twin roar wheels are suitable
Sar epplying double snow-chains. Tyre size 8.25 X 20 in., rim contour
and diameter 5.00 § 20 (7.00—20).

30. BRAKES (Fig. 17)
A servo-assisted hydraulic brake, operated by brake pedal (17/18),
«on all four wheels, The rod of the brake pedal pushes piston
{183/12) of the master eylinder rearvard and the piston expels the
brakie fluid through pipe-lines into front (17/14) and rear (17/10)
whoel brake cylinders, The pistons in the whoel brake oylinders are
forced apart, thus pressing the brake shoes against the inner surface
of the brake drums. The brake system must be bled Whenever the
broke becomes soft. Hand-brake lever (17/3) opetates the brake
choos of the rear wheels by means of brake rods and cubles (17/7).
3.BODY
The spacious driver’s cab provides comfortable uocommodation for 3
porsons. Tnstrument panel (Fig. 19)is easily accessible and comprehon-
e, By loosening two bolts it can be readily removed, allowing the
i s to be handled. The body is sup-

1
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4)PREPARATIONS FOR STARTING
Prior to sterting the engine, nlways chock :
. Fuel lovel in the fuel tank
. Water lovel in the radiator
Ol lovel in the erankease
. Tyro pressure
. Lighting systom and signals
. Hand and foot brakes
" When Inuling o trailer, the latter’s drawing hook, brakes and
lighting.
B)STARTING THE ENGINE
In warm weather
1. Put geor lever into neutral
2 Push key nto switch-box (19/18) ond turn it to the right, red
control lamp (19/13) will light
3., Move hand-controlled gos lever (19/26) to full charge
" um on hentor plug switch (19/14) and let the plugs glow for
appros. @ mingto (pilot plug on the instrument panel will emit
a chery-red glow)
, Depress clutch pedal
5. Dopross foot button of starter switch. Should engine not start
within 34 soconds, relesse starting pedal and repeat heating.
A warm engine will start, without heating
‘Having started tho engine, shift hand-controlled gas lever to idling
and lot the engine run until it warms sufficiently.
In cold weather
Feat preconibustion chambers for 1%—2 minutes. Should engine
fail to start within 3—4 scconds, don’t strain the starter mofor
farther but heat again, Warming the cooling water and — in very
ol weathor — the engine oil as well, is recommended, Should the
Vehiclo pork outdoors in very cold weather (below —15° C or 3* F)
Tor o long tirne, take tho butteries into o heated room and drain
cooling water to prevént its freesing, unless an anti-freeze solution
has been used. When travelling, check radiator shutter occadionally
to keep water temperature between 70" and 80° C (168° and 176° F).
_ 0)STOPPING THE ENGINE
1. Put gear change lever into neutral
2. Engage hand brake -
3. Cutoft fuel delivery by moving hand-controlled gas lever upwards
£, Pull key out of switch box.

1

D)HOW TO DRIVE

1. For changing speed use the gear change lover, having proviously
disengaged the clutch. Double declutcking is roquired. To this
ond, disongoge cluteh, put gear chonge lover ino neutrol, xe-

i — having disengaged it ngain —

Dt gear lever into the next speed. When changing fo @ lower
goor, fist engago clutch and then slightly accelerate motor rpm
87 stopping on the gos control pedal. Skilful changing of gears is
o matter of practice, the important thing is to secure a neasly
equal rpm of engine and gearbox mainshaft ot the moment
of ‘changing. Smooth changing of gears is essential to obvinte
e wear of the transmission, When declutching, fully
Hepross clusch pedal. Before engaging rovorse, bring the vehidlo
o complete stop. Prior o climbing o hill, chango to a lower getr.
Keep he same geor engaged downhil, as would bo necessary for
clitmbing the sume gradient. Nover disengage clutoh or geur down-
Rill ! With pay-load less than 8 tons on level ground, the vehicle

can be started using the second speed. When fully loaded or haul- -

fng o trailer, always change to bottom gear on starting.

. Braking. When cruising use the foot-bruke only. Avoid excessive
braking, for the truck is apt 0 sisid with wheels blocked. Use the
Tand brake for securing the vehicle in stationary positi
you have to use it in an emergency, apply it With great care to
prevent, skidding.

. Differentiol lock. As already mentioned, the differential lock
should onky be used in an cmergency and for as short a time as
Jossible, Do not engoge the differential lock whon pussing & curve
$or it i¢ impossible o stear the vehicle with the differential lock
engagod and serious dmage of the differential gears may result.

. Protection against skidding. On snowy, ioy or muddy roads apply
‘Snow.chains on the wheels, The chains must be loose enough to
Find their proper place on tho tyres without difficulty.

. Hauling @ trailer. Remember that o double load almost doubles
the required stopping distance. Trailer brakes must be in faultless
condition.

. Haulage, A spring-buffored drww-hook s fitted on the rear cross-
momber of the frame for haulng purposes. To hual another oar or
truck, attach o drawbar to the front of the vehicle. For hauling
always use o drawber, never & rope.

Y
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Malntenan

A4)IN GENBRAL

Caroful maintensnce and regulor attention will ensure long and
sotiafoctory sorvice. All fools and accessories required for routine

Speed limits are as follows :

bottom . 6.5 kmph
1120 kmph

©221.0 kmph

©37.0 kph

gear.. .. 50.0 kmph

After overy 5060 ki (3000 miles) have the vehicle chocked at a repair
shop. Oaoe very yeor thotough cloaning s necessary, 0% this occasion
havotho paint mended, romove all rust from the wheel-vims and paint
the latter with a rust-proof costing. Observe the lubrication chart
striotly (Fig. 37).

B)ENGINE

With the dipstick cheok oil-level in the crankease daily or before

every longer run. To obtain true reading the vehicle must be on

Lovel ground. Wips the dipstick thoroughly with clean, non-fluffy cloth.

Gil-level must reach the lower end of tho dipstick but should not
dipstick marking, Change oil at least every 4000 km
‘but more frequently when using oil of inferior quality.

after a major overhaul ohange oil

after the first 500 km (300 miles)
after the first 1500 km (1000 miles)
after the first 3000 km (2000 miles)
after the first 6000 km (4000 miles)

Change oil with the engine still hot, preferably after a long run, The
oil-drain plug is ot the lowest point of sump (4/13), the oil-filler is
located on the right hand side at the front of the engino. After every
15,000 km (10,000 miles) remove the sump and olean it thoroughly,
togethor with she oil-strainer of the oil-pump sustion funnel (4/12).

) VALVE CLEARENCE

Valve closance, i. o, the clearance between valve-stem and vocker
axm pad has t0 be cheeked at intorvals. Tho correot oleasance s 0.2 mm
(0,008 in) for both inlot and exhaust valves with the engine cold.
Méasure olearance with the focler-gauge, placed in the toolit, Adjust
cleatance as follows (fig. 9) :

Huwing dismantled the eylinder-hoad, romove heater plugs to facili-
tato tho turning of the crankshaft. Bring the piston o its top dead
contro 5o that both inlet and exhaust valvesare closed aud the tappets
ate free. Having rolonsed the locknut of the rocker adjusting screw,
furn the adjusting sorew with a sorewdrivor until the feoler gauge
entors with a sliding fit betweon valve-stem and rocker. Now hold
the adjusting serew with the screwdriver in position and tighten
the locknut.

D) MAIN FURL FILTER (Fig 8

Fuel is delivered to the main filter by the fuel foed pump mounted
‘on tho injection pump. In case of insufficient fuel delivery clean the
main filter in the following manner : Drain fuel from the filter by
romoving drain plug (8/8) at the lower end of the filter-casing. Unscrew
locknut at centro top of filter ot bowl down and take out
filter clement assembly. Fiush out the bowl with olean fuel and
dismantle filter element. Tmmerse felt rings in cloan fuel for a couple
of minutes and keep wringing felt-rings, changing the fuel used for
Washing several times until the dripping fnel is free of sludge. Wash
out filter central tube and the fine-mesh filter cloth on it. Reassemble
filtar element and wash it in clean fuel once more. Mind to clean all
Solt rings ! Damaged folt rings or filtor-cloth must be veplaced im-
medintely. When reassembling filter element, mind that the gasket
fits well into the filter head recess. Bleed the main filer from time
%o time by loosening the blecding screw on the filter head, letting
air to vent watil fuel flows withous air hubbles, indicating that the
filter is properly bleeded. Then tighten bleeding sorow.

2} ATR CLEANER (Fig 6)
To obtain long service life, tho air admitted into the cylinders must
be entirely freo from dust. The air entering the air eleaner undergoes
an abrupt change of direction over an oil-surface, the bigger particles
of dust being thereby hurled into the oil. From here the air passes
through an oil-covered wire-gauze filter and is freed even from the
tiniest porticles of dust, Mind that thore is always oil in the cleaner
ovel mark. Remove filter clement from time to time and
wash it in cloan fuel oil.
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F)INJECTION PUMP AND INJECTORS

No speoial maintenance is required, only check oil lovel in the pump
with the dipstick daily and top up if necessary. All repairs must be
undertaken ot tho service,

Toulty injectors may cause constant overloading of the engine.
A stigling injoctor valve caudes untimely ignition, knocking and
exccssive smokking, Since most injestion troubles urise from contami-
nated fuel, taico special care in using porfectly clean fuel only.

How o delect o faulty injeclor ?

The injectors givo a long period of trouble-fres service provided that
the fuel filters receive reguinr nnd caveful nitention. Nevertholess
if a6 times injeotor troubles ocour, these will bo apporent from the
following symptoms :

@) extreordinary knocks in the engino

5) misfiring and lacl of performance

¢) black exhaust smoke

¢) fuel consumption increasc.

The location of the faulty injector can be carried out as follows :
Siacken the fucl pipe union nut of each injoctor one after tho other
when the engine is running, Afer two or three turns oil leaks throngh
and 5o the respective oylinder is cut out. If this procedure ceuses
u change in the running of tho ongine, the injector i in order, The
faulty injector which causes no change i the eratio running of the
ongine when out out, must be removed for inspection and repais.

Governor (Fig. 31). Cheok oil lovel at cvery 2000 kilometres (1200
mills) by removing the plug (B1/110 ab). Top up with speoial oil
or thin engine oil through oiler opening on top of governor housing
{81/110 ¢) until level reaches opening of checking plug (110 ab),
then replace and tighton plug.
Tanking
1. Should fuel storage container (barrel, eto) have been stired,
wait, until dirt and sludge settle down. Settling is oven moro im-
portant than filtering.
. When taking fuel by means of a pump, take care not to stir tho
Sediment, Never pump fuel from the bottom of the container.
. The sediment of tho storage tank should never be used in the
engine.

., Koep all imploments used for tanking (vessels, cans, funnels, ctc.)
always clean, never put, them on the ground.

. When tanking, put a fine-mesh wire-gauze strainer, a norfluffy
‘pioce of linen or ahwmols leather into the funnel,

@) RADIATOR

Tor porfect cooling, the radiator must bo cloan outside and inside, It
Imust not be painted or covered with dust or oily dirt cithor. A dusty
radistor must be blown out with compressed nir or cloaned With
a strong water-jet. 1i the radiator is oily on the outside, wash it
With a warm solution of soda and water and then flush it with clean
wator, Uso only clean soft water for the cooling systom, Rain water
s Dest for this purpose, as hurd water containing lime may couse
scaling which considerably lessens cooling officiency.

To remove scale, flush radintor with a warm solution of sodn and
water (0.5 kg sodium hydroxide to 10 litres of water, i. ¢, 1 pound
to 2 gallons). Having drained the cooling system, pour this solution
into empty radintor and use the truck for 1—2 days like that. Then,
drain the solution and flush the radiator with pure wator until the
Water flowing out is entirely clean. Scale deposits in the oylinder-
block and cylinder heads should be removed at the service only.
Do not attempt to remove scale with diluted hydrochloric acid,
owing to the thinness of the radiator tubos.

Cheok tightness of pump-driving fan-belt weekly and adjust, if
required, by means of the adjusting screws on top of the fan mount-
ing, Should V-belt become distandod 56 that i cannot bo ro-tightencd,
it must b replaced.

H)ELECTRICAL EQUIPMENT

The dynamo and starter-motor require no special attention, only
the grease in the bearings must be re-filled every six months. At the
samo tine, have dynamo and starter-motor brushes and commutators.
cleancd by the service. Battery maintenance requires speciol care.
Check them every fortnight and make sure that the electrolyte level
overtops the cell-plates by 15mm (5/8 in.). If not, top up cells with
distilled water. Keop positive terminais (marked) well smeared with
acid-proof grease or vaseline to provent corrosion. Keep all terminals
spanner-tight to ensure gond eleotrioal connection. Should tho battery
not be required for several months, hand it over to the service for
storage. Discharging of the battery reduces acid density ond the
electrolyte will freeze more easily. In winter, therefore, always keep
your batteries in fully charged condition, Don’t put any metal part
or tool on the battery, lest it short-circuits. Check grade of charging
and specific gravity on the clectrolyte frequently. Should electrolyte
e leaking from the battery, have it checked at the service, to prevent
corrosion of the battery-box, Prior to doing any work on the eleotrical
equipment, disconnect the positive terminal to avoid short cirouiting.

Plugs (Fig. 4/22) are fitted to each cylinder. The glowing-head of the

heater plugs penetrates into the precombustion swirl-chamber. The
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four heater plugs aro connected in series 5o that if ono plug is burnt
out, the current-oirouit is intorrupted and tho plugs do not function
at oll, In such cases wo must first sscertain if tho tell-talo plug on
the dashboard is in good ovder, Tf it i, then wo must be sure that the
earthing-oable is not broken. {f not, then take a screwdriver and
‘boginning at the fourth cylinder (. e. at the fan ond of the engine) :
short-circuit one plug ofier tho other by placing tho serewdriver
on the plug-sorew and contacting the end of the sorewdriver to the
oylinder head. Naturally heater current must be switched on. Some
other person should sttend to the tell-tale plug on the dashboard
and if thut heater plug is defective at its short-oirouiting, the tell-
tale plug will begin t0 glow. The defective plug must be roplaced
& new one, Tt is advisable to havo one or two spare plugs in the
tool kit
I CLUTCH (Fig 1)
Lubricate rolease-sleeve and its ball-bearing with o fow drops of ofl
every 1000 kilometros (600 miles) through the nipple of the pipe
protruding from the clutoh housing. The olutch needs no further
attention or adjustment unloss the clutoh-linings become worn.
To_climinate_this rendjust rod (11/19). Tho foot-pedal must have
a free travel of at least 20 millimetres (3/4 in) before relensing
the cluteh. Lnck of this free play indicates that the linings nro worn
and must be replaced.

J) GEARBOX (Fig. 12}

Change oil every 10,000 kilometres (6000 miles), preferably after
& longer run when oil i still warm. The oil capacity of the gaarbox
is approx. 4 litres (7 pints). Check oil level every 3000 kilometres
{1800 milos) with the dipstick built into the fillor plug. With a new
vehicle chango oil after tho first 1500 kilometres (1000 miles), and
subsoquently after 6000 kilometres (3600 miles).

K)PROPELLER SHAFT (Fig. 13)

Lubricate universal joints every 6000 kilometres (3600 miles), sus-
pension ball-bearing and spline shaft every 3000 kilometres (180
miles) with heavy gearbox-oil. Should the protecting cover of the
‘propeller shaft (13/4) become damaged, have it repaired or replaced
without delay.

L)REAR AXLE (Fig. 14)

Chango ol in the differential every 10,000 kilomebres (6000 miles).
Soo that oil lovel is at the height of oil-filler plug (14/18). For refil-
ling approx. 8 litres (14 pints) of oil are needed. Check oil level every
3000 kilomotres (1800 miles) and rofill, if neoessury.

2

M)SPRINGS

Lubricate tho spring pins and shacklo pins of both front snd rear
springs ovory 1000 kilometres (600 mils) with heavy gewrbox oil.
When lubricating uniond the springs by jacking up the frame. Every
12,000 kilomotras (7500 miles) put graphite groaso into the space
betwoen the spring loaves, having previously wnlonded the springs.

N) WHEBL HUBS (Figs 14 aad 15)

Grease front whoel hubs with whoslhub grense (limosedn son)
gronse) overy 6000 kilometres (3600 miles). Rear wheel hubs, being
Jubricated with oil from the differential gear, need mo further at-
tention.

0) STEERING-GEAR (Fig. 10)

Fill up every 3000 kilometres (1800 miles) with gearbox winter oil.
Grease the steeving linkage with gearbox oil every 1000 kilometres
(600 milos). Free-play, measured on the steering-wheel rim, must nof
oxceed 20 millimetres (3/4 in).

P)FOOT BRAKE (Figs 17, 18a, 18b)
Replenish brake fluid in reservoir (17/15) every 3000 kilometres
(1800 miles), Keep fluid level 10 millimetres (3/8in.) below the upper
edgo of the filling orifico, After filling tighten oap thoroughly. Some-
oft, “spongy"* reaction makes iiself felt on applying the
breke pedal indicating the presence of air in the hydraulic system.
Tn such cases, the brako system must be bled as follows :
Fill up brake fluid reservoir preferably with same male of brake
fluid as used previously. )

. Attach one ond of bleeding-pipe (24/2) to the bleeding sorew and
immerse the other end into a bottle containing some brake fiuid.
Open bleeding screw by urns. . .

. Depress brake pedal quickly and let it hacls slowly. Continue this
operation until the fluid flowing into the bottlo is entirely free of
bubbles, i

. Dopress pedal once more and, holding it depressed, tighton bleeding
sorew firmly.

5. Remove blesding pipe.

Repeat this procedure with all four wheels, always making sure that
the brako fluid reservoir is filled to capacity. Adjust brake pedal
and s linkage so thai tho piston is forced by tho spring o its loft
dead centre leaving the conneating hole free. For this, a free play of
35 mm (1/8—3/18 in.) is required between the piston and push
vod. When performing any work on the braking system take care
not to distort tho brake pipes.

2

o ke egtinder
el sz
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&) HAND BRAKE
After adjusting the foot brake, the hand broke should be adjusted
also, as follows :
1. Jack up rear wheels.
Pull on and rolease hand brake lovor sevoral times and mako sure
that cablos are freo in their conduits. The spot where the cables
ontor the conduit must bo cleaned and greased thoroughly. If the
cable is !nmmed in the conduit, the whole unit should be dis-
mentled in specialist’s workshop and repaired or replaced by &
now ono.
. Pn!l on hand brake lever into third ratchet.
. If in this position the jocked-up rear wheels cannot be moved by
hand, the brakes are in good order and need no adjustment.
£ ho whoels oun be rotated by hand, the length of the cables
must be adjusted by the buckle adjusters inserted into both cables,
as follows : i
Slwckon locle nuts ab both ends of buckles and turn adjusters, inser-
tinga serewdriver until brako diag is perocptible at the rear wheels.
The buckle adjusters must be driven in such a way that the balance
lever should }78 rectangular with the pull-rod.
. When rglwsmg the hand brake lever, the wheels must rotate
freely without the slightest drag when being turned by hand,
. Tighten locknuts of the buckle adjusters. )
. Try brakes on the road.

Remembor to keep @ sharp lookout belind, before applying the brakes |
S TYRES

Tnflate both front and vear tyres wheels to 4 atm (56 lbs, i
pressure, In warm weathor slightly less tyre-msLm is 3&;&};)
With o view to the long service life of your tyres, take care that
garage floor is freo of fuel, oil or greaso spots beosuse rabber
‘coming into contnct with oil deteriorates rapidly.

T)BODY AND DRIVER'S CAB
Greaso door-locks and hinges once montl

[Titing wnd Mazimum Speed Governar |

The diesel engine draws pure air only into the cylinders during the
suction stroke and fuel is injocted into the highly compressed (und
consequently hot) air in the combustion chamber at the ond of the
compression stroke, Assuming equal engino temporatures, bhe engine
draws equal quantities of air ab ench suction stroke. This amount
of air is independent of the quantity of fuel injected and is more than
required for the combustion of fucl. Fuel oil being liable to produce
soot ond_curbon deposits if not burnt perfectly, there must be
surplus of air even af full load. At partial load or idling this can rise
%o the multiple of the theorctically needed air quantity. Contrary
to the petrol engine, the quantity of air drawn into the diesel engine
does not influence the performarice of the latter.

The rpm of the diesel engine is changed by increasing ot diminishing
the injected quantity of fuel.

The quantity of fuel injested at one stroke being exceedingly small
{o few ou. mm only when idling), and there being o constant abun-
dance of air in the cylinder, porformance may rise or fall to an
undesirable_degree st the smallest alteration of load. That is why
the engine is apt to stalling or racing when idling.

The automatic governor ensures a steady idling speed and limits
adjusted maximum speed automatically. In the speed range between
idling speed and maximum rpm the governor does not operate, and
speed is altered by means of the control rod actuated by the thiattle
pedal (aceelerator).

HOW THE AUTOMATIC GOVERNOR WORKS (Figs. 26-32)

Tho automatic governor is of the mechanical fiyweight type and is
built integrally with the injection pump for the simplest conveyance
of the regulating force to the control rod.

The hub of the governor is keyed on the fuel injeotion pump camshafs
and has two flyweights (110h). As tho engine gains speed, the increased
centrifugal force compels the flyweights to move outwards against
the resistance of governor springs (110d). Governor springs are of

hly. O i
dgm' panel, and clean and lubricate the 'y" waising o dlsm“"me

‘meohy
ten all. bolts, nuts and sor il
:‘:ﬁ:‘n), ews every 10,000 kilometres (6000

Remember that proper maintenance pays !

to the range of speed to be controlled,
The outward movement of the flyweights is transferred to control
rod (107d) by the intermediary of the two oranked lovers (110g)
and operating lever (110r), making the control rod move in the
Stop' dizeckon. This in turn rodces fuel supply, and engine rpm
alls.

When engine rpm falls, the centrifugal foroe of the flyweights also
deorenses and the latter move towards the axis obeying the pressure
of the governor springs. When shifting the control xod in the opposite

7 Sl ring

i\

Fig. 20 Water Py

Jp— Habber st
cking ring e
o Tt
: e
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divection, fuel delivery increases und ongine rpm rises. Since the Adjust idling speed stop (the extrome outer position of the gas control
automatic governor regulutes both the faling ond masismam specds pocal, Figa 20 and 26) 5o that on letting the podal back from ita il
of the angine, enoh flyweight has two springs of difforont tensions. | Chango position (Fig. 82, TII) cugine spocd falls xapldly, but engine

Within both speed-rangos tho delivered quantity of fuel is regulated | does not stall. Tho engine must be running smoothly ot the idling
nutomatically by means of control lover (110p) turning on excentrio { position (II) of the foot pedal.

(110 1) os centro (Fig. 26). On withdmwing the idling stop, gas control pedal must be roturned
Tig, 27 shows the arrangement of the two concentric governor springs 5o that stop lover (110 mb) bears against the stop for O delivery
in the flywoights, Idling speed is determined by outer weaker spring (110me, Fig. 31).

110), while for rogulating maximum speed, inner stronger sprin o )
{uen’ ‘womes into action. T tho idling-speed range only outer sSrinE STOPPING THE ENGINE . N
(110d) acts against the centrifugal force of the flyweights. As soon o stop the engine, control lever (110p) has to travel in the *Stop'
a8 gas control pedal is dopressed, engine speed increases above idling direction uniil it rests against the stop for ‘O delivery. To this
speed, the flyweight yields to tho incrensed oentrifugal forco an effect, withdraw idling hand lever, whereupon the retracting spring
bears agoinst retainer (110w) of inner spring (110f). The flyweights of the linkage pulls control lever (110p) back into “‘Stop‘ position
romain in this position as long ag tho resistance of springs (110f) i (mig a1, 1),
outweighs bhe centrifugal force of tho flyweights. With the injected i
quantity of fuel becoming more than required for the momentary LUBRICATION
engino lond, or with engino lord decrensing, engine speed inorcases ' When putting the govermor into operation, approx. 150 ce (0 cu. in.)
and the sugmented centrifugal force of the flyweights compresses good quality thin engine oil must be filled in through ofl filler cap
innr spring (L10F) too. The flyweights movo outwards and the above 0o g, 31), Top this up evory 2000 kilometves (1200 miles) with
desoribed process is repeated. The movement of the fiywelghts is approx. 40 o)(2!4 ou. in.) of the same oil. For checking oil lovel,
transmitted to the delivery control rod and the latter moves in the Eove sciow (110 ab.)

«Stop direction uniil the injected quantity of fuel has been reduced. |
to that corresponding to the maximum permissible speed. REPLACING GOVERNOR SPRINGS 41
In the interval hetween idling and maximum speeds, the governor s Remove adjuster nut (110K, Fig. 20) entirely. When adjusting & new
inoperative, the centrifugal force of the flyweights having already spring assembly take care that the springs of both flyweights have

me i tho ngs but not yet being o oqual tension, i. e. adjuster nuts are in the same position on the

o comprossthostronger springs, I this ntorval infeoted el quartity e eded bolts.
is vegulated by the driver through the gas control pedal. The gas o o, control lever (L10r) i joined to aontrol rod (107d)
control pedel moves aperating lovar (110r) and <ontvol Yod (107d) { é;srl;.zm!mﬁ 2 sj’:smble 'l,-inne(mng',o(]l, Do not, detach this con- [T — . Nk on st i
wc;,‘:f;‘z’,ﬁm‘ﬁ'(‘)’,‘nf‘“‘ (110p) and eccentric (110 1) mounted on nction, to avoid disturbing the correct adjustment of the governor. .

Fig. 22 Adjusting the e inection. pnp

o upling tale
i Cstn vt v dise

Inesin
. ) ) A Sk on netion par howing X
Tn such o oase tho flyweights bear against the retainer of the inner i & ek o ntion purp o o b eton ponn e » .
spring without moving, joint pivot (110y) becomes a fix centre and . Mok on 418 il comlng fir o fres Fig. 25 Filling up the brake fluid veseronir

§ 1 Crnkesae
eocentric (110 1) turns operating lever (110r) sround pivot (110y) ; 7 Conlin Fanse

ety el filee
and shifts control rod (107d). In this way control rod can be brought

to every position between “Stop** and “full charge*‘.

ADJUSTING THE INJECTION PUMP

The quantity of fuel delivered per stroke depends on the position
of control rod (107d) the movement of which is limited by two stops,
stop screw (110ma, Fig 31), and adjuster screw (101n, Fig. 30). These
have been adjusted on the test bed ot the factory and must not be
touched,

5 Coopl Doa0
2%
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Trouble-tracing Ci

With oaroful driving very few troubles will oceur. Should, however,

any trouble of unknown causo arise, trace the source first to find

adequate means for liminating the troublo and for preventing more
parts, packings,

bo in good order a fore dismantling ot repait-

ing any patt; work done in a hurry often brings about greater damage.

Kind of Troublo Possible Cause and Remedy

Engine foils to start...... See Trem No, 1 to 7
i ORISR » Sto 9

10 to 11
smoky ... . 12 to 15

Engino runs frogulay...... . 16 to 18
No oil pressure ............. 20 to 24
Tater B boiling 111111110 25 t0 28
Tnsufficient braking .......... 20 to 34

Engine docs not erank

¢) Dischorged, bat Roplace or recharge battery
8 Looss ity win-cable | Clean ’; and tighten oable ends end
shoos

o 1 boLh ‘mentioned are in
full ordor ¢ Ghosle starter switoh
&) defoctivo staxtor motor | To bo repaired by specialist

Engine eranks but will not
start

Heater plugs do 1ot function,
control plug isnot glowini:
a) broken o oplace or repair cable
%) Burni-ont, hostor plug ox
control plug Replaco faulty plug
Pilot plug ia only dark glow-
ing :
a) disohargod battor, orgo or oplacs battor
&) looso ceble contacts cmk cable o ording to
i Alngran, Lighion contact

Deciassified in Par

roublo

Pilot plug glows white in-
stantly

aJ short ciroult in wiring

©) pilot plug cirouit earthed

Lack of fusl

o) np ol i tank

b) air in fu

%) ferfter. e up

‘Fuel injootion pump does 2ot
‘Fanction

Injector nozzles choked up
Leck ammpm-ion in engine
) Voo e " s olurnvml
&) pistons not tight

) oylindor head gasket nob
gt

Engine stops
Gradually (dies out) : lack of
Tusl

Abrupty (stall
piston

Englne laeks pover
One or maro oylinders sot out

o) fageypivebrolen
) Sl Srvory pipe

<) injoctor nozsle
) low compreesi

Injoction pump sotting mis-
Placed

Temey

Switch out hoater plugs immedi-
atol
‘and ingulate cables
Gheol insulation, if necossary re-

place control Plug

T up tanls nd bised el systom
Bleed systs
Dlmentlo zad cloan filtor

To be ropaired at tho servico

Fit now injectos, havo dofective
‘ropaired at the sarvieo

valves
ety v.m clearance (Fig. 9
ace piston ings o Etnaer
Tners

it now gasket

Seo 4a, by o und 6

Tow vehiclo to service

Tit new pipe

Check and ro-set ab servico

5 ke o
2 Dlexding e

Fig. 23 Reajusting the brato-shoes

Fig. 24 Bleeding the broke cylindsrs

1. B drew
Front

-
ol With brake €lld 1 ke coble e
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Troe

Nemady.

Englue oxhunst smoky
Lubrioating o woring up
% oo, al control
S o
Tnjoctor novlo-valve sticking

Opindosliners o pskonsoen
ings stuok-in

Low-grado fuol boing used

Enghio runs ferogularly

Injoctor nozzlo-valve stuck
Tnjeotion pump timing amiss
Worn_craalshaf main or

nd bourings, slac
anoa bonring

Hoavy smoko at cranksase
ol filler nocks
No oft pressure
Faulty oil pressuro geuge

il prossuio pipo broken

il filtor, reliof valvo (Fig.
4) jommod

Reliof valve-spring broken

Lack of oil in crankesse

Cooling water bolls

Radiator shutter closed

Roplace oil control rings

S0 6.

Frgine to bo ovorhauled

Fill up tauk with good quality fuel

n oase of hard knocking stop engine)
immodiotely, tow vobicie to

ropair-workshop

Seo 6.
Soe 11

Stop engine immediately and have
it ovorhauled

Seo 14,

Replace ot repair gauge

Fit new pipe ot solder defect one

Cloan valve

Ronew valvespring

Fill up sump, oheok ofl-level daily

Open shutter

s

Lack of water in cooling 5ys:
tom

Radintor cloggod

TFan V-belt slipping
Inadequate or wneven

Druking

Brako linings viled

Brako adjustment foulty

Air in brake systom

Lagk of brako luid in wain

brake oylinde

Brake pipos not tight

Wet brako linings
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el

Top wp wator lovol of radlintor (if
ingino overheatod, £l up wator
radialy with ongine running)
Cloun radiator ingido and outside

Readjust fan-helt tension

m or bumn lining surface or
vonow linings

Rendjust brakos w0 “Maintonunco
Tnstructions}

Bleod brake systcm
Top sp brake flud Jovolan led
1 rako systs
Lo bo ropairod ot tho servi
D vatile vith alightly spplied

brakes until moisture
oo o whon wahing Tohier

s vig. 27 Asangoment of greeror springs

110 0 ek govesnor aptne
10 T Stonger govoruor etk

¢ dalivory oontrol

110w Bccenrle sttt

110 ¥ Jolat pisot
10 1 Besenirle
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Lubrication Chart

Numbers rofer to diagram shown in Fig. 37.

ot
Mo

otat of lubrtenlon

Kiignotees
lony

|

Tubrieant

. H. Front Spring
oot P

Engino Crankoase

R H. Shook Absorbor

Tnjection Pump and

R. H. Front Axle
King Pin

R, H. Front Wheol
Hub

R. H. Track Rod
‘Boll Join

Cluteh Releass Beating

R. H. Front Spring
Shackle e

R, H, Front Spring
Pin

Universal Joint, Frons

Universal Joint, Middle'

1000
(800)

3000
(1800)
3000
(1800},
1000
(800}
6000
(3600)
1000
(600)
1000
(600)
1000
(600)
1000
(600)
8000
(3600)

6000
(3600)

Thick goarbox oil

Chook oil lovel daily and

S

Shook _absorbor oil, fill up
wholly

Refill with engino
eato governor hous a
‘with & fow drops o
Thick gearbox oil
Wheel hub geease
Thick gearbox oil
A few drops of engine oil
Thick goarbox ofi
Thick gearbox oil

Thicks gearbox oil

Thisk goarbox oil

Deciassified in Par

13,

14

i

18

B oin of tbrlestion

Propoler Siafe
Stsponsion

Propollor Shat
Splined End
R B Toar Spring

R B Broko Cable

Univorsal Joint, Rear

Rear Adle Housing

| R Rem Spring

Trailor Draw-hook
. H. Roar Spring
Y shiing Shos

L. ¥, Brake Cable
Tube

L. H. Rear Spring
Front Pin

Brake Fluid Tank

Hand Brake and
Ditferontial Lock

L. H, Front Spring
Rowr Fin 7

L. H. Front Spring
‘Shacklo

\\
|

yjometeas
(uum

Lot

(lsoD)
(1800)
1000
(600)
hittiy

11800)

it

“Thick gearbox ofl
“Thicke goarbox oil
Thick genrbox oil
Thick gearbox oil
“Phick gearbox ofl

Wil up with goarbox oil
o ol after tho first

5560 o (6000 its)
Greaso, possibly grophited
Grenso

Greaso, possibly graphited
Thick goarbox oil

Thick gearhox oit

Tap up braks hid (ngt o)
to'T om (1/2 in) below
uppor adgo

Engine oil, with oil cen

Thick gearbox oil

“Thick gearbox oil

Fig. 25 Gus control peddal

107 & Detkery control v
110 4 Governor spring
Jed lever
Fyvolgnt
101 Eeonrle
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ot of icnion | M .

Goarbox 3000 | Fill up with gearbox oil, Ghaking oot
hango

(1800) chango il aftor tho first F——(
1566 %and 6000 m- (1000 \ivetog ruoning-to| rusming-

and 3000 miles), m\r\ m\hv lomatzsn Qnlle)

soquontly ! —~ =

10000 B (8000 mites) 5legls § Lg

Cluteh Relenso Shaft 3000 | Thick goarbox ol

(1800)

Check vatvo dearanco nd djust £ nos:
Startor Motor 1000 | Engino ofl, witdh oiloan : essary (0.2 roillimtres with
(600) ‘engino cold), check h.h..mm.\ o{ mekm
Bnd. valve.guidss ... -1es0es
Air Clownor 1000 | Top ap with engine il to
(600) marl Chocls fan-balt tension and rendjust if nec-
essury (total play of belt pressed by thumb | mm !
Stosting Tio Tod Ball | 1000 | Thick goarbos oil iy heoon cranfatate puley’ and . ﬁ‘, ]j
Joint. (600) dynemo shotld nov bo mose than 10 i
o metron 38 ) e e e Lot
Fool, Brake Pedal 5000 | Engine oil with oiloan !
Shafu (1800) Esaming tightness of muta und bolt:
cugine mouning.” dymam oir clomner
L. I, Trock Rod Ball| 1000 | Ihick gearbox oil oaekets, fatanart ond, oxhans
Jolit (600 ‘Tual injection pump coupling (the & usting the ontrol
g F-cm -houm nnc]belp od: mind glmmg 4 30 Adjusting the control ol stop.

L. H. Front Wheel 000 | Wheel hub gronse X . ting e injetion pums
Hb (3600) Fig. 31 Adjusting the injection. pp

Inspoct ightnoss of fuol lines, tighten i i e

1000 | Thick goarbox ol unions if necessary .-«

1000 s g
e 10740 Conteol

ettt 10, ioctr ’ o Ot kv
L. H. Shock Absorber | 3000 | Shock absorber fluid, fill up aod] eator plugs with engine warm 10w Hessotels siaft Hop Conlrol Joves
(1800) wholly 110 Stop sorow 105 Closing seraw
Check water pump gland ... ...
Water Pump —ecee. || 3000 | Water pump gronso :
(1800) Drain ofl filter «....eve.eiiiiiniis

Dynamo oo | 000 | Engino ol with ol it j | Bloed fuel main fiter ..o
3600) ating point provided
§ e P ; Gloan fus mein filer (oo frcquently
Stocring Gear +..... | 3000 | Fill up with thick goarbos if Tuel deivery. insucficont). -
{500, | e
Stagting Drop Aro 1000 | ok goarbo it Gheok il lovol in air cleaner ...
B oint v | (600)
L. H. Feant Sprin 1000 | Thick gearbox ol
ot Pin oL | (000) e 2 | Ghedk lovel and_specitio gravity of
clgtrolyto in batterion, top p wieh dis-

tilled water, if nocessary, cloan contacts
iy lmmm..h, rochorge bustery, if
neoessary o

Cloan ond refill air cleancr ........
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Cheoking poriol

s Frost and Corrosion Preceutions
{raring running o] rumningetn

itometees (mies)

1t

£[eg] Antitreeze Compounds
BeEE

In frosty wonther — when temperature sinks below freeaing point —
(20-10 procantions must; be taken to prevent ocoling water from freezing,
for this might cause cracking of engine parts or radistor.
“The addition of an anti-freeze solution to the water i¢ the best safe-
Chook clotrieal oguipment (henll gused, obviating the inconvenience of draining the cooling Water. §
Jumps o BTG Sontrol Tom, ete) - Only good quality onti-freeze solutions should be used complying : : o)
with the following requirements : . T
Inspoot efficioney of foot and hand il e G
brako, readjust aud bleed, if neoossazy - 1. Liguid state at all temperatures } (o=
chouldbo 4 atm 2. Physical properties (specific hent, heat and electric conductivity,
sk oo ) D e e eabotes) o 8 thoso of wiler |~
Ohock and tighten wheel T .- 3. Permanent chemical and physicel properties
4, Hormless to metal or rubber components
5. No salt deposits or sealing in radistor or engine
, Gl oo motin of st 6. Minimum froth formation
o inering whou Griving .- . Should nob bo sully inflammablo, ot dovelop poisonous guses

Gheok froc travol of dluteh podal
millimetros, %—1% i) -0

Fig. 33 Number of teeth of gear wheels

i i
Tighten spring shackle mute ..o

Foen

ot stoorin
Bt and. lod The most frequently used anti-freoze is aloobol (methanol). For nn
cange of wheol hib boarings, ante£roere effect down to —16° C (5° F) it is sufficient to mix to the
C(:wv!‘; 'i'r“}.‘e“a':: °y " e water a quantity amounting to 20 per cent of the total eooling systen
rondjus capacity. Tts drawbacks are : low boiling point of 64.5° C (150° F)
Top ap brako fluid xesorvoir which in prastice means vast vaporization of the anti-froe
25 tho temperature of the coolant oxceeds this figure, Thus the anti- o ! . Tl et . Fl et
freeze content of the coolant diminishes with a corresponding rise
Lubticate door, hingos, windsoreen wip- in the freezing point.
ors, podal shafta und cluteh relouse bour: Another widely used anti-freeze is ethylene glycol. Having a bolling
ing .- s : oint highor than water no veporization losses or weakening of the
mixture can ogour. Tts disadvantage is o tendency to form froth
(losses by overflow) and the fact that 30.5 per cent has to be mixed
4o the cooling water to reach a freezing point of —16° C.

T

Fig. 32 Adjusting tho idling speed

Cloan hoater plugs and throads ...

Anti-corrosive compounds

Radintor and engine interior being inaccessible, cortosion of the )

metal components can only be prevented by the addition of anti- G . .

corrosives to the cooling water. Y Fig. 34 0i sk rings of the vhice

In winter, when anti-frecze solutions are used, ndd anti-corrosives Bl

t0 the mixture, b et = ol o
5
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The most frequently usod anti-corrosives ot :
: e and polassium silicata (water glass)
i ivo which does not. attack ferrous
 Goppor and tin are nétaoked only slightly.
fitro woter (% oz to 21 Pints).

2. Boraw (sodium borale)
Does not attack ferrous metals and soppers
D oncl tin. Add 10 grarames to one litro water

slightly sttacks light
(Y 0z to 2% pints).

3. Drilling 0il
Does not attack ferrous m
‘Add 20 oo to one libre water

otals, slightly attocks copper and tin.
1 cu. in. to 1% pints).

In winter when mixed with anti-frecze solutions.

Mix wator glass with evhylenc-glycel 4, only.
orax and drilling oil can be used either ith methanol or with

cthylenc-glycol.

Dig. 35 Ball and roller bearings of the vehiols
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Q1 Tulirleation

Grease luhrleation

After every 1000 km (600 miles)
After every 8000 ki (1300 miles)

After every 0000 km (3600 miles)

Fig. 37 Lubrication Diagram
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Fig. 36 Electrical Wiring Diagram

1. L. H. head lamp 12. Panel lighting . Trafticator, left

2. R. H. head lamp 13. Battery charge contral lamp 26. Tail lamp switch

8. Heater plugs 14, Panel lighting switch 27. Trafficator, right

4. Horn 15." Interior lighting switch 28, Junction hox I

5. Heating resistance 16. Oil pressure gauge 20, Battery changeover switch
6. Dynamo 17. Socket for hand-lamp plug 30. Batteries

7. Starter motor 19. Horn push-button 81, Junction box 1T

8. Interlor lighting 20. Trafficator switch 32. Battery changeover (Alternative)
0. Oil pressure gauge switch 21. Main lighting switch 33. Stop and tail lamp

O/A 'Trafficator control lamp 22, Heater plug switeh 34. 5-way socket
10. Windscreen wiper 23, lgnition switch 85, Tail lamp

11. Heater pilot plug ¢ 24, Dipper switch
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