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Surely you expect top service from'your DEUTZ engine...

s0 please study this booklet very carefully!

efore the engine left our works, it had stood severest tests and trials;
it proved that it was in perfect working order in every respect. If you now wish
to keep the engine at its high performance level at all times, be sure to give it
all the care and attention it needs and deserves. In other words: maintain your
engine and you will maintain its efficiency!

However, should trouble arise, after all, do not hesitate to consult your local
DEUTZ distributor. We are not only interested in selling our products — we .are
just as much interested in keeping them going. Because your satisfaction is

our reputation. ‘
{

It will in the first place be in your own interest to contact DEUTZ in cases of
trouble, as the shops of our world-wide service organisation are staffed with
specially trained mechanics and equipped with specially designed toofs and
facilities, and since only there can you get

Genuine INPIEE LN 2 Spares.

s

Remember that only parts bearing our name are covered by our full guaran‘tee
since only those parts have passed the rigid DEUTZ quality control.

For ordering spare parts, please always refer to the relevant Catalogue.

And now we wish you much success in your work with the DEUTZ engine .

Klockner-Humboldt-Deutz AG A KH D
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Cross Section of Engine

Injector with four-hole nozzle
Backleakage line

Cylinder head anti-fatique bolt (4 bolts
securing each cylinder head with
cylinder to crankcase)

Overflow line

Injection line to cyl. 4

Cylinder head cover

Qil bath air cleaner

{dry-type air cleaner opticnal)
Cooting blower (V-belt-driven)
Generator {(dynamo or alternator)
Cooling blower V-belt

Generator V-belt

Camshaft gear

Gil delivery pipe

Idler gear (driving injection pump and
camshaft) .

Anti-fatigue bolt (securing V-belt pulley
to crankshaft)

* It provided

17 Crankshaft gear

18 V-belt pulley

19 Vibration damper*

20 Oil pump '

21 Injection pump drive gear with advance/
retard unit* ‘

22 Oil suction pipe X

23 Fuel lift pump .

24 Bosch in-ling injection pump with mech.

centrifugal governor )
25 Qil dipstick {
26 Oil sump of sheet metal or cast iron
27 Crankcasg (cast iron) i
28 Gil filter :
29 Speed control lever i
30 Fuel filter .
31 Block-type oil cooler* i
32 Finned cylinder of grey cast iron
(separately removable)
33 Removable air cowling
34 Cylinder head (light alloy)
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Qil sump

Suction pipe

Lube oil pump

Qil pressure controf valve
Delivery pipe

Bypass pipe or, at option
Cooling cail or, at option
Block-type cooler

Oil filter

Safety valve

Qil gallery

Main Bearing

Big-end bearing

Lube Oil Circuit

14
15

16
17
18
19

20
21
22
23

Camshaft bearing

Tappet (with groove for impulse-jubrication
of rocker arms)

Pushrod (hollow for oil flow to rocker arms)
Rocker arm bearing .

Metering plug (for valve lubrication)
Pushrod cover tube (for oil return from
cylinder head to crankcase)

Throttle hole (for lubrication of gears)
Spray nozzle for piston cooling system
Connection for oil pressure gauge

Qil pressure gauge




Specification Data

Model

Number of cyhr!ders
Bore &F . .

Stroke

Piston displacement

Direction of rotation (facmg flywheel)
Working principle .
Weight (less starter and generator)
_approx. ;
Power output*
Speed* . . .
Lubrication syslem
Oil capacity: initial fill

. rev/min

. approx. itr.
(Imp. gall.)
refill . . . .approx. ltr,
(Imp. gall.)

" Commencement of InJection
(In-line injection pump)
with advance/retard

100 100 100 100
(3'5/15) (315/18) (3"5/16) . {315/16)
105/120 105/120 105/120 | 120
423/3; 4333, 423/5, 433/3;
2826 - 3768 4710 56562
(172.45) | (22094) | (267.42) | (344.91)

coumner-clockwise
four-stroke diesel with direct injection
270 300 380 { 410
{595.25) | (661.38) | (837.76) | (903. 90}

see rating plate I
ses rating plate |
forced lubrication .

1% 13.5** C14%

{2.42) (2.87) (3 08)

9.5%= 12%* I A

{2.09) {2.64) - {2.64)
A i

F6L B/F6L

unit above

with rigid drive up to
with rigid drive up to
with rigid drive up to

2300 rpm C.A_bef. TDC
1800 rpm C.A. bef. TDC
2300 rpm C.A. bef. TDC
2800 rpm C.A. bef. TDC

24/22°
26°
ag°
320
320

24/22°

26°
300
3z2°
320

25°
29°
32°
359
35°

27/25° 24°
. 290
320
. 350
| 357

with rigid drive up to

Commencement of Injection

{Distributor injection pump)

(With crank angle X° bef. TDC, the plunger
stroke being 1 mm}

Valve ¢learance (engine cold)

Intet valves open
Inlet vaives close
Exhaust valves open . .
Exhaust valves close . .

Piston crown clearance (measured with lead wire)

" Injection pressure .

Firing order: 3-cylinder . . ., ., . . .
4-cylinder . . . .
5-gylinder
B-cylinder . .

* Depending on engine application
* Approximate value refers to standard il sump

Observe dipstick marks!

3000 rpm C.A. bef. TDC

at specified valve clearance

depends on engine application.
See pump flange

0.15 mm (0.006 in.)

32° before T.D.C.
60° after B.D.C.
70° before B.D.C.
32° after T.D.C.

1.0—1.2 mm
(0.040 to 0.047 in.)
17548 atm.
(2489.1 p.s.i.)
1-2-3

1-3-4-2

1-2-4-5-3
1-5-36-2-4

Note: In view of the constant improvements to our engines, the above specification|data as
well as other information included in this booklet are subject to change without notice and

do not entitle to any claims.




Engine Operation

. o {
Starting up a new engine for the first time involves a numbg{ of preparatory jobs. Some of
these, however, are not confined just to the first starting up. They must also be carried out
later on in the course of routine maintenance (please see Maintenance Schedule on page 14).

1. Fuel

Always use a reputable branded grade of fuel (gasoil) with a sulphur content of less
than 0.5% and observe strict cleanliness when filling in. At low amhient temperatures
use only winter-grade fuel (see hints on page 9). The fuel supply must be replenished
promptly to prevent the tank running dry, otherwise the injection pump, fuel filters and
injection lines will need air venting (see on page 12). Our engines leave our works
without any fuel in the tank, and air venting must therefore be carried out before starting
up for the first time. '

. 0il Change and checking Qil level (see on page 18, B 1)
2.1 0il Quality

During operation of the engine not enly part of the oil lubricating the pistons is burnt
(“consumed”), but the thermal stress and the combustion residues mixing with the
oil also entail a degradation of the oil and in particular of its chemical additives.
Therefore, a complete change of the oil has to be carried out at the recommended
intervals. As this “degradation” is greatly influenced by tne operating conditions as well
ag by the quality of the fuel and that of the oil (“lubricity), the oil change intervals
differ accordingly. Therefore, the oil grades and oil change pericds as specified
on page 23 must strictly be observed.

2.2 Oil Viscosity

The viscosity of the oil is more or less greatly influenced by the ambient temperature.
As a too viscous oil causes starting difficulties, the temperature pravailing at the time

. of starting and not the peak temperature during the day should govern the choice
. of the viscosity grade.

To suit ambient temperatures, the oils should have the following viscosity grades:

Above +20° (68° F) . . . . . . . ... ...
From +20° C to —=10° C (68° F to 14° F} . .

For industrial engines in continuous full-load operation, the viscosity grade should
be the following:

Above +10° (50° F)




SAE 20 W/20 may be used alt the year round, provided the temperatures are not extra-
mely high in summer or continually low in winter. '

If you intend to use multi-grade oils, they should satisfy the reqmrements of hlgh-qualltyr
HD-B motor oils* in conformity with MIL-L-46152 specification. The multi-grade olls, too
are subject to the oil change periods recommended on page 23.

For starting at low ambient temperatures, please see our special notes on page 10.

Gil capacitiés are given under “Specification Data" on page 4.

Injection Pump and Governor (Fig. 20, page 22)

These units also contain a certain amount of lubricating oil, the level of which can be
checked by means of the check plug. They must be filled with the same grade of vil as
used in the engine itself.

. Qil Bath Air Cleaner

The air cleaner must be filled with oil before starting up (see B 2, page 18). To do this,
fill in the same grade of motor oil as that used for the engine. Be sure not 1o fill dust
trap 7 of precleaner & with oil as il is exclusively meant for collecting dust.

. Tachometer

When a mechanical tachometer with hourmeter Is fitled, the operating hours can‘ accura-
tely be determined by multiplying the recorded hours by the factor given in the table

below.
. Example: -
P Indicated Actual

Operating zggtor at Operating
Hours 0 rpm Hours

10 0.65 85

* See B 6, page 23.




Starting and Stopping of Engines with.
Bosch In-line Injection Pump

Starting
Disengage the clutch.

. Move speed control (Fig. 3) to about quarter
speed by hand or foot {arrowed direction),

Insert starter key 1 {Fig. 4), turn clockwise to
first detent and chack that charging pilot lamp
2 lights up. Push key in deeper and turn
farther clockwise against spring pressure;
release key as engine starts firing.

Design with heater plug/starter switch 3: In-
sert switch box key 4 as far as it will go and
turn key of switch 3 via position 1 to position
2; release key as engine starts firing.

For starting under winter conditions please
reter to the instructions on page 10, Saction 3.

Do not leave the starter motor running un-
interruptedly for more than 10 seconds. Also,
battery life will be prolonged if an interval
of about one minute is allowed between suc-
cessiva starting attempts.,

. Cut the speed back as soon as the engine is
firing smoothly. The charging pilot lamp
should by now have gone out. A few minu-
tes’ running at moderate load and varying
speed will bring the engine up to its normal
working temperature. On engines driving elec-
tric generating sets warming up should be
done at preset rated speed.

When an oil pressure gauge with red/green
dial is fitted, the pointer must stand at green.

When painting to the red sector*), the engine must be shut down immediately and the
cause be traced on the lines of the trouble chart. This also applies where a green
warning iamp lights up.

In the window of the temperature indicator a green sector is displayed when the engine
is at normal working temperature. The appearance of & red sector with “Stop® in this
window means that the engine is overheated and must be shut down immediately. In this
case the cause of the overheating must likewise be traced on the lines indicated in the
trouble chart (see page 32, SectionE). )

* Temporary pointing to red is admissible at low idling speed, provided the pointer returns to the green
sector as spead is increased,

7
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Stopping

Do not shut the engine down suddenly fr:om full-
load running, but let it idle for some time to alfow
for temperature balance. i

1

i

1. Set speed control lever 1 {Fig. 5)'to low
idling. ~ :

2. Operate stopping lever 2 on the injection
pump until the engine comes to a stop, where-
after the charging pilot lamp 2 (Fig: 4) will
light up again.

. Turn starter key 1 anti-clockwise to detent
and pull out or, in the case of design with
heater plug/starter switch, pull out switch box
key 4; this will cause the charging pilot lamp
2 t0 go out. '

Starting and Stopping of Engine with
Bosch Distributor Injection Pump

Starting
1. Disengage the clutch.

2. With speed control lever 2 in idling position,
pull start/stop lever 1 (Fig. B) to first detent
(2/3 and hold.

Insert starter key 1 (Fig. 4), turn clockwise
to first detent and check that charging pilot
lamyp 2 lights up. Push key in deeper and turn
farther clockwize against spring pressure;
release key as engine starts firing.

Design with heater plug/starter switch 3: In-
sert switch box key 4 as far as it will go and
turn switch 3 via position 1 to position 2;
release key as engine starts firing.

For starting under winter conditions please refer to instructions on page 10, Section 3.

Do not leave the starter motor running for more than 10 consecutive seconds. Also,
battery life will be prolonged if an interval of about one minute is allowed bet\.\:'een sSuc~
cessive starting attempts.

Hold start/stop lever until engine fires smoothfy, in idling position, but do not yet actuate
speed control Tever. ’ '

Release start/stop lever and thereupon {not at the same time) move speed control
lever to full-throtlle position (engine will speed up; end of starting operation).

8




Imporiant:

with the start/stop lever pulled, the speed control lever must be in idling position, otherwise
the injection pump will be in “stop" position so that starting is impossible. If the speed
control lever is moved too early, i. e. with the engine not yet firing smoothly, the engine will
stall.

Stopplng

Do not shut engine down suddenly from full-load running, but let it idle for some time to
allow for temperature balancing.

Pull start/stop lever vigorously beyond spring detent 3 to fixed stop until engine is staticnary.
When pulling start/stop lever slowly, there will again be a brisk speeding up of the engine
before it comes to rest. This phenomenon is without importance: it can be moderated by a
vigorous pull at the start/stop lever. Check that charging pilot lamp 2 {Fig. 4) lights up again.

Turn starter key 1 anti-clockwise to detent and pull out or, in the case of design with heater
plug/starter switch, pull out switch box key 4; this will cause the charging pilot lamp 2 to
got out,

Hints for Winter Operation

1. Use winter grade motor oll

At low ambient temperatures, the motor oil is
subjected to particularly adverse operating con-
ditions. It is therefore necessary to use a high-
grade HD oil of the following viscosity classes:

from -+20% C to —10° C (68° F to 14° F)
SAE 20 W/20
Below —10° C (14° F) SAE 10 W

The viscosity class should be selected according
to the temperature prevailing at the time of
starting, not to the peak temperature of the day.




2. Use winter grade diesel fuel because with ordinary fuel, clouding may occur at low
temperatures and clog the fuel filter. At excessively low temperatures, winter grade
fuel will cloud, too. Therefore, if only summer grade fuel is available, or if winter grade
fuel is used at very low temperatures, we recommend the following admixiures of
kerosine, tractor fuel, or standard gasoline, whereby the admixture of the latter is to be
considered as a substitute only which can be used for not more than one tank filling:

Ambient Summer Admixt Winter
Temperature digsel fuel mixiure diesel fuel

limit Yo "

~10° C (+14° F)

—14°G (+ 7°F)

—20°C (— 4°F) 80
—30°C (—22°F) 50

Admixture

Here is a simple method for testing the suitability of diesel fuel: pour some fuel into a
smail bottle and expose to the cold; clouding would mean that the fuel can bhe used only
. at higher temperatures.

3. Starting

3.1 Without Starting Aid (limit temperatures —12° C [10.4° F}J*

Provided engine and battery are properly serviced, the direst injection principle
enables the engine to start with no need for any starting aid.

3.2 With Preheating Tube (Iir:nit temperature —15° C [5° F] — for F3L 912 only —)T*

Situated at the inlet of the air intake manifold, the preheating tube uses an’ electric
coil to preheat the combustion air. This preheater not only fowers the starling limit
temperature by 3° ¢ but saves the hattery and facilitates starting at temperatures
where a starting aid will normally not be required.

3.3 With Flame-type Heater Plug (limit temperature —-15° C [5° F]*
Likewise situated at the inlet of the air intake manifold, this preheater is a-plug that
heats up the combustion air by burning a small supply of fuel from the injection
pump as metered by a solenoid valve. It likewise lowers the starting limit temperature
by 3° C and will prove useful at temperatures normally not requiring a starting aid or
on engines that are in a bad shape. This preheater can also be used for afterburning
for the purpose of preventing starting smoke, .

3.4 With Start Pilot {limit temperature —18° G [0.4° F])*
The start pilot is used to spray starting fuel of high ignitability into the intake manifold
during the starling attempt. {See instruction booklet for mode! Viso 2 or for model
Viso F 27). )

3.5 With preheating Device '
In the case of temperatures below the starting limit temperature, 1t is possible to
start an engine with start pilot only when the engine has been preheated with a pre-
heating device. Parts for connecting preheating devices, however, are only provided
on engines intended for operation in extremely cold regions. :

. ]

* The above start limit temperatures refer 1o Bosch in-line injection pumps. Where a Bosch cllistribulor-

type pump is fitted, the limit temparatures will ba higher by 2° C.

10




3.6 Condition of Batlery

The starting limit temperatures mentioned under 3.1-3.4 require satisfactory battery
condition and paltery temperatures equal to the limit temperatures.

Lowering the limit temperatures by further 4 or 5° G (39.2 or 41° F) is possible by
raising the battery temperature to about +20° (68° F). This is done by removing the
battery with the engine stopped and storing it in a warm room.,

When installing the battery, ensure satisfactory terminal contact by keeping contact
surfaces clean and bright. To avoid distortion of terminal cones, be surs to tighten
screws only moderately.

~ 3.7 Stariing Operation
3.7.1 With Preheating Tube or Flame-type Heater Plug

1. Disengage driven equipment. 2. Place speed control lever at quarter speed;
in the case of engines with distributor injection pump, with speed control lever
in idling position, pull start/stop lever to first indent {2/3) and hold. 3. Insert
switch box key 4 (Fig. 4) as far as it will go and check that battery charge pilot
light 2 (Fig. 4) goes on. Turn key of heater piug/starter switch 3 {Fig. 4) to pre-
heating position | and keep here for about 1 minute. Where a flame-type heater
plug is provided, check that heater plug indicator 5 (Fig. 4) lights up brightly,

Turn key of heater plug/starter switch 3 to starting position II. Once the engine
fires smoothly, release key, which will then return to neutral position. Should the
engine not fire smoothly, afterheat in position 1. Continue starting attempt for not
more than 15 seconds if no firing occurs. When starting attempt is assisted by
some firing, the attempt may be sustained for 20—25 seconds. Intervals betwaen
starting attempts should be 2 minutes or so, enabling the battery to recover. The
next starting attempt has to begin again in preheating position (one minute).

With Start Pilot

Assist starting altempt by operating start pilot until engine runs smoothly. (See
instruction booklet for model Viso 2 and for model Viso F 27.) For checking the
preheating system see section B 16, page 28.

4. Drain off the thick sludge from the fuei tank once a week. Do this by taking out the
sludge drain plug. The filter screen 4 (Fig. 18, page 21) in the pre-cleaner of the fuel
lift pump should also be cleaned weekly.

\

. The grade of oil in the air cleaner should suit the ambient temperature just like the
engine oil,

. The fiywheel ring gear shouid be lubricated at temperatures below —20° C {—4° F) with
low temperature grease, e. g. Bosch FT 1 V31, from time to time through the pinion hole
{if necessary remove starter}; this will ensure full engagement of the pinion.

11




Air-venting the Fuel System :

* Make sure that the tank is never run dry. The
presence of air at any point in the fue! system —
whether in the fuel filter or fuel piping — means
that there is no fuel at that point. The air which
has made its way into the fuel system prevents
the proper flow of fuel to the injection pump so
that the engine will either start with difficulty or
not at ail. Therefore, after the fuel filter has been
renewed and following any work involving discon-
nection of fuel piping, it is essential to air-vent
the fuel system.

In-line Injection Pump

Where a Bosch lift pump (Fig. 8) is provided,
release hex. bolt 1 of spill valve (Fig. 8) on
injection pump by two or three turns. Give the
knurled knob 2 of the hand priming pump a
few turns counter-clockwise to release it from
the locked position and then pump it up and
down until fuel free from air bubbles emerges
at the released hex. bolt 1. Retighten hex. balt 1.
When finished with the hand priming pump the

B knob must be firmly screwed back to its locked

position without fall.

Where a Pierburg lift pump (Fig. 9) is pro-
vided, operate priming lever 3 by thumb pressure
downwards until fusl free of bubbles emerges at
the spill valve after removing hex. bolt 1; there-
after refit hex. bolt. :

When operated by hand, the lift pump will only
work if the camshaft of the injection pL:tmp is in
such position that the diaphragm of the lift pump
is not lifted. \

When operating the prime lever, the distincly
perceivable “pressure point", i, e. the commence-
ment of the lifting movement of the diaphragm
has to occur in the first quarter of its total travel,
if not furn engine over a liftle by hand. '




Distributor-type Injection Pump

Loosen vent plug 1 (Fig. 10} on two-stage fuel
filter until fuel comes out free from air bubbles.
Loosen vent plug 2 on injection pump and
operate starter motor until fuel comes out hare
too free from bubbles.

If the fuel injection lines have been taken down,
these also must be air-vented. Do ihis by operat-
ing the starting motor until fuel free from air
bubbfes emerges at union nut 1 (Fig. 11) at the
respective end of the injection line, after slacken-
ing the nut through 2 or 3 turns. While doing
so, the speed control must be on full speed.




MAINTENANCE SCHEDULE FL 912/3—6 Cyl.

Perform atfollow- B = . Routine servicing
ing intervals W= Workshop maintenance

Every B1 Check engine-oil level

B2 Check air cleaner and clean ,
{every 10-60 hours according o dust conditions)

hours B3 Check water separator

B4 Clean strainer of fuel lift pump
Every
B5 Check oil level in injection pump and governar

B& Change engine oil

. B7 Clean cooling fins and, if provided, hydraulic oil cooler
(if necessary, at more fraquent intervals)

BSA Check warning device for correct function
B9 Check electrolyte in battery
B& Change engineg oil

Every
B10 Renew oll filter cartridge

B11 Check valve clearance, initially after 20 hours
B2 Check-V-belt tension . . . .

Renew 1st stage of two-stage fuel filter

{on version with distributor-type pump)

Every A 814 Renew 2nd stage of two-stage fuel filter
‘é {on version with distributor-type pump)
] Renew single fuet filter cartridge
(on version with in-line pump)

hours B13

-hours B15

Before the cold .
! tube or flame-type heater plu
season begins B16 Test heating tube e-typ plug

w1 Check temperaiure indicator

Every 600 w2 Check injectors . . .

hours w3 Check fixation of intake and exhaust manifolds

w4 Check dynamo

Every ‘-’. . w5 Check alternator

hours w6 Check starter motor

Every 3000 . W7

hours Check injection pump . .

14




The maintenance jobs duly compieted can be recorded and certified in the schedule below.

Carry out
after every 120 hours maintenance jobs B410o B 9
after every 240 hours maintenance jobs B 4 {0 B 13

Completed Maintenance Jobs

after every , and
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The maintenance jobs duly completed can be recorded and certified in the scheduie below.
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The maintenance jobs duly completed can be recorded and certified in the schedule below.

Carry out

after every 600 hours maintenance jobs W1 to W 4

after every 1200 hours maintenance jobs W T1to W & and B 14, B 15
after every 3000 hours check in addition injection pump W 7

Completed Maintenance Jobs

after every 600 3000  cunning hours

o |
1800
s

Ever-ready Availability

and a lang working life will be obtalned fram the engine it it is given proper maintenance at the recéme
mendad intervals. During this work always use the specified Jubricants and detergents. The 16 maintenance
tasks (B 1) to (B 16} affecling the relatively few lubricating and maintenance points on these engines are
not only clearly set out in the Maintenance Schedule but are alse explained in detail on the following
pages. Please read these pages carefuily, too.

Important; Oil changes for New or Overhauled Engines

Routine Change Further changes
every after every

100—120 hours | 20 hours 40 hours* - 100120 hours
200-240 hours 20 hours 60 hours* 120 hours*® 200-240 hours

* Renew lube oil filter cartridge at the same time,

When switching over to higher-grade oil, it is advisable to perform the first oil change
in any case already at the end of 20 running hours. At the same time, the filter should
be cleaned or replaced as required.

Note: When performing the second oil change, be sure to retighien any new V-belts.
Retighten fastening bolts of intake and exhaust manifolds at cylinder heads as well
as bolts of oil sump and engine mounting. See that the self-adhesive Maintenance
Schedule supplied loose with each engine is adhered at a conspicuous point.




Notes oh Maintenance Schedule

1 running hour roughly corresponds to the follow-

ing km-performance: |
{a) long-distance vehicles = 50%m |
= 25km |

(b} short-distance vehicles

Checking Engine Qil Leveli
“.Normally, new engines have a higher oil con-
sumption. During the running-in period {about
200 running hours} it is therefore essential to
check the oil level twice a day. After the running-
in pericd, one check per day is sulficient. This
check should be made with the enging in
horizontal position. Pull out dipstick 1 (Fig. 12),
‘wipe it with a nonfraying rag, push it in as far as
it will go and then withdraw again. The coating
of vil left on the dipstick should extend to the
upper mark 2, if the level only reaches to the
lower mark 3, the oil should be topped up
without delay. Fallure to attend to this may result
in serious damage to the engine (pistons and
bearing seizure).

Checking and Cleaning

Air Cleaners
Dust in the combustion air can cause premature
wear of the engine. Maintenance of the air clean-
ers is therefore essential to ensure tong life. 1t is

also necessary to check the connectmg points of
the intake manifold regularly.

Oil Bath Air Cleaner

every 10 to 60 running hours according to dust
conditions. This check should only be made after
the engine has been stopped for at'least one
hour that the oil has had time to drip down
from cleanar 1 (Fig. 13} inta bowl 2. The first
step is to release the snap clips 3 so that bowl 2
can be removed. Element 4 of the air ¢leaner is
easily removable by sidewise tapping with the
hand or by inserling a screwdriver. Pour out the
dirty oil and ciean the dismantied component with diesel fuel. When afl the fuel used for
cleaning has drained out of element 4 the bowl should be filled up to the mark (arrowheads)
with fresh moter oi! and the unit then reassembled with element 4 in position.

In the case of moderate dust conditions, the 'oil bath air cleaner must be taken apart once
a year and the fixed upper metal woeol be cleansed by repeated immersion in diesel fuel
In case of extreme dust conditions, this procedurs has to be carried out {wice a year.

Make sure that the rubber washer sealing the air cleaner element is not damaged!

When in very dusty conditions a cyclone-type pre-cleaner 5 ig fltted, empty the jassociated ~
dust trap 6§ when it is half full. This dust trap must under no circumstances be filled with
oil as it is exclusively meant for collectmg dust. Always remember that only a clean air
cleaner will give clean combustion air, which is so vital for high engine performance and
low wear.
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Dry-type Air Cleaner

The life of the expendable paper cartridges in
dry-type air cleaners depends on dust coflector 2
{Fig. 14) being emptied in good time. Failing this,
the cartridge will ¢clog up fast. Be sure, therefore,
te emply the collector not later than when filled
halt. Where the air is very dust-laden, this may
require dally servicing.

If a special dust ejector 8 is provided, it is only
necessary to clear the discharge siot trom time
to time.

1. Emptying the Dust Coliector

Stop engine.

Release clips 1 {Fig. 14) and remove dust
collector 2 along with cover 3. Take down
cover and empty collector. Refit assembiy,
seeing to it that recess on cover mates with
lug on collector {see arrows in Fig. 15). When
cleaner is installed in horizontal position,
check that the “Top“ mark is up.

. Servicing the Cartridge

Where a vacuum-type contamination indicator
(Fig. 18] is fitted and keeps displaying the red,
warning signal 1 when the engine is stopped,
or where a yeliow warning light goes on with
the engine running, the cartridge is due for
servicing. (Also indicated by smoking exhaust
and decreasing engine output) it is not ad-
visable to service the cartridge more frequent-
ly as this may affect seal 7 (Fig. 14} between
cartridge 5§ and housing 6.

Proceed by taking down dust collector 2 (Fig.
14} as under 1. {Where a dust ejector 8 is
provided, unscrew wing nut 9 and. remove co-
ver.) Next unscrew hex. nut 4, take out car-
tridge and replace or clean as below. After 4
or 5 times cleaning, or where the cartridge
is contaminated by soot, replacement is indis-
pensabie.

It is urgently recommended ip use genuine
cariridges of the air cleaner manufacturer
anly as outside source products ate wmostly
unsuitable and liable to endanger the engine.




Cleaning by dry means:
Tap cartridge 5 with its end gently several times, e. g. against the palm of your hand,
to shake off the dust. Alternatively apply air blast of max. 5 atm diagonally inside and
out (do not blow oul housing 6).

Washing the carlridge:

Wash the cartridge by shuttling in lukewarm water containing a commercial-grade mild
detergent. Rinse thoroughly in clean water, shake off water and let dry well’In 'no event
use benzine or hot liquids.

. Checking:
Prior to reassembly, introduce a lighted bulb into filter cartridge 5 to see whether it
suffered damage (damaged carfridges must definitely be renewed). Also make sure
that gasket 7 is not defective. If a contamination indicator with visual signal is fitted
(Fig. 16}, push button 2; this causes the red signal to disappear from the window.

Checking Water Separator on
Two-stage Fuel Filter

every 10 to 60 running hours according to water
content in fuek

Engines fitted with distributor-type injection pump
use a two-stage fuel filter 1 (Fig. 17) with water
separator. The water collects in bowls 2 and 3.
In the transparent bowi 2; the water is distin-
guished from the fuel above by its brighter shade.
Make sure that water lgvel will not exceed the
lower rim of bead 4. To drain water, loosen
knurfed screw 5 through ane or iwo turns. Next
drain water-from bowl 3 also. ‘ '

!
Note: Be sure not to tighten knurled screw 5 with
brute force. '




Cleaning Strainer of Fuel Lift
Pump

Pierburg lift pump in case of inline injection
pump.

Every 120 running hours remove consecutively
screw 1, cover 2, gasket 3 and strainer 4
(Fig. 18). Clean strainer in fuel. When reas-
sembling, ensure perfect tighiness.

Pierburg lift pump in case of distributor-type in-
jection pump every 120 running hours. Remove
fiter 1 (Fig. 19) and c¢lean in fuel. When reas-
sembling ensure perfect tightness.




Checking Oil Level in Injection
Pump and Governor

every 120 running hours. Slacken the oil level
check plug 1 (Fig. 20) through 3 turns to drain
any surplus oil/fuel mixture. If necessary remove
screw plug 2 and fill in fresh oil until it 5pills at
check plug 1. At the end of 3,000 hours or
100,000 km (62,000 miles) renew the entire oil
filling.

Approximate ofl quantities are as follows:

Standard design

for F3L 912 370 cm?
for F4L 912 3920 cm?®
for F5L 912 480 cm?®
for F6L 912 480 cm?

If the engine is operaled more than 1 hour at
the following inclinations, the oil level in the
injection pump has to be raised.

Inclinations
toward blower or flywheel side: 15% or more
towards injection pump or exhaust side:
20° or more
Approximate oil quantities: -
for F3L 912 850 cm?
for F4l, 912 1050 cm?
for F5L 912 1250 cm?
for F6L 912 1250 cm?

The oil level in this case being higher ;than the
check plug, the plug must never be removed.

Use a piece of wire to make sure that spill pipe 3
is not clogged.




Changing the Motor OQil

Be sure to carry out an oil change routine according to the table below. (Regarding the
suitable viscosity class see 2.2 on page 5).

Qil change intervals {hours according

Operating Sulphur content to specified oit grades)

itj of fuel
conditions (% by wt.)

up to 0.5 100-120 200—-240 200—240

eavy :

In the case of engings on temporary duty only, e. g. standby power generation, carry out oil
changes not later than at the-end of six months. o

Regarding initiél oil change for new or overhauled
engines, please see page 17.

Note: Carry out oil change when the enging
is hot, since the old ofl will run out more easily
in this condition.

Proceed by unscrewing drain plug 1 (Fig. 21).
When all old oil has run off, refit drain plug and
fill in fresh oil through filler neck 2 up to top
dipstick park (Fig. 12), but not higher. Following
a short trial run check oil level again.

L

Qil capacity at Refill (approx.)

N
|

3eyl.: & Itr. (1.76 tmp. gall)
-4 cyl.: 95 Itr. (209 Imp. gall}
Scyl.:12 Itr. (2.64 Imp. gall.}
6 cyl: 12 Itr. (264 Imp. gall.)

These approximate values always rfer to stan-
dard oil sumps. Observe dipstick marks!

Ol Grades:
** HD-§ 1 ofls are motor vils conforming to MIL-L-2104 A, Supplement 1 or DEF 2101 D.

** HD-B oils are high-blended motor oils corresponding to specification MIL-L-2104 B as well as to speci-
fication MIL-L-2104 A, Supplement 1. Qils complying with the new specification MIL—.L-461_52 and wlthltha
Iqlrmer sdpecificatiun MIL-L-45189 B or with the specification S 3 are also in conformity with the required
oils grades,

‘* HD-C oils are motor oils corresponding to the new speclfication MIL-L-2104 G.

* Heavy operating conditions are understood to be: Long idling perioda of the engine, long-lasting ambiénl
temperatures above + 30° C, operation in winter, combine harvester and crawler tractor duty.

** For examples see on page 36.
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Cleaning the Cooling Fins

every 120 running hours, in very dusty conditions

more frequently.
|
Fin cleaning is essential since accumulation of

dust on fins 1 (Fig. 22} of cylinders and heads
‘as well as on oil cooler 2 is liable to reduce
cooling efficiency substantially.

Proceed by releasing fasteners 3 {Fig. 23) on the
injection pump side and removing air cowling 4.
Next release bolts 5 (Fig. 24) on the exhaust side
and remove baffle 6. :

As to the actual cleaning method, it is advisable
to use dry means, e. 9. a wire and, if possible,
compressed air. Take special care to clean the
vertical cylinder head cooling fins 7 (Fig. 22} and
8 (Fig. 24).

Carefully ciean also the fins of the oil cooler 2
(Fig. 22), if fitted. Start blowing through from
the exhaust side.

It diesel fuel or a cold cleansing agent is used

for cleaning, it is important, after allowing an
adequate soaking-in period, to wash the engine
parts with a powarful water-jet. Following this, the
engine should be run until warm so that any
water left behind will be evapcrated before rust
can form.

If a steam-jet is available, this method of %:Iaaning
is preferable to any other,




Checking the Warning Device*

every 120 running hours. Give the pin 1 (Fig. 25)
a pull up. This will cause the electric stop switch
to give an audible or visual warning signal.

In the event of V-belt failure the idler pulley will
cperate the stop switch via pin 1.

. Checking Electrolyte in Battery

every 120 running hours but a least once a month.
Check the electrolyte level in each cell after un-
screwing caps 1 (Fig. 26). In some cases electro-
lyte level testers 2 are provided: the level should
be high enough to wet the bottom of these. An
alternative method is to ensert a clean wooden
stick 3 into the cell until it touches the top of the
lead plates. The electrolyte should wet the stick
over & length of about 10-15 mm (0.4-06 in),
If the electrolyte level is low, top up with distilled
water only. Owing to the danger of short circuits
never rest tocls on the battery. The battery should
be taken to a workshop from time to time for a
check on its charge. For hints on battery care in
winter see page 11.

* Only titted to order and on special models.
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Renewing the Oil Filter Cart}idge
|

every 200 to 240 running hours. Loosen cartridge
+ (Fig. 27) with mandrel or screwdriver 2 and
screw off by hand. After slightly oiling' rubber
gasket 3 (Fig. 28), screw new cartridge in place
until gasket Is squarely séated and give the
assembly a final half turn.

Cartridge spare Nos. are as follows:

3-cyl.: A1 HM23
4-cyl: A1 H 4123
5-cyl.: A 15 H 4123
6-cyl.: A 1.5 H 4123

During setvice following assembly check oil pres-
sure and filter tightness.




Checking Valve Clearance”
{Fig. 28 and 30)

at 1st and 2nd oil changes and later, under
normal working conditions, every 240—360 runn-
ing hours.

Where working conditions are severe, e. g. heavy
toad variation, stop-and-go duty, or high dust
content of air, the valve clearance should gene-
rally be checked at shorter intervals.

Check clearance with engine cold by means of
a 015 mm (0.006 In.) feeler gauge 7 (Fig. 29).
To do this, turn crankshaft at front end until the
piston of the cylinder in question reaches the
compression dead center. i. e. after overlapping
of both valves (exhaust valve about to close, inlet
- valve about to open), go on turning the crank-
shaft through 360°, corresponding to a complete
revolution. Valve clearance 1 is correct when the
feeler gauge can be inserted with a slight drag
in the gap 1 between rocker arm 9 and valve 5,
both inlet and exhaust. If not, loosen lock nut 2
of adjusting screw 4 through one or two turns
and adjust by means of a screw driver.

Check that the punch mark above the bevel on
oil nozzle 8 points to rocker arm pad 9, to
maintain lubrication under idling conditions.

* As engine performance i$ essentially governed by this
clearance i between rocker arm pads 9 and vaive stems 5,

It may be preferable to have the adjustment carried out
by a skllled mechanic,
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@ Checking V-belt Tension

avery 240 running hours. Check by pressing with
the thumb {Fig. 31) to see wether the generator
V-belt deflects inwards by max. 10-15 mm
(0.4—0.6 in). If the belt requires re-teﬁsioning
slacken hex. nut 1 in {Fig. 32} and securing balts
2 and 3. Push the generator outwards |;mtil the
correct belt tension. is obtained. Finally, securely
retighten hex. nut1 and bolts 2'and 3.

A new generator V-belt should be pulled up- tight
after .a short period of service and_in gny case
ot later than af the end of 40 runping hours.

For generator belt replacement (Fig, 32) slacken
hex. nut 1 plus bolt 2, 'and press generator toward
engine as far as it will go.

For blower balt 3 replacement (Fig. 33) all you
have to do is to push idler pulley 4 vigorously
inwards. .

Where a common V-belt far generator and blower
is provided (Fig. 34), adjust tension as.{ollows:
Slacken hex. bolts 1 and 2 as well as screw 3,
press generator outwards until correct iénsion is
obtained, and retighten bolts and screw.

To avoid damage to the V-belts, rermove or refit
the belts without screwdriver or other tools,




Fig. 36

1234 35

Retensioning single-type V-belt on
compressor

- Unscrew hex. boits 1 (Fig. 35).
. Take down outer half-puliey 2.

. Remove one or more shims 3 (Fig. 36) — as

may be required — from inside and place
removed shim(s) outside on hali-pulley 2.

Retighten bolts 1 (Fig. 35) while turning over
the engine with the turning device to prevent
the belt to be squeezed.

Retensioning twin-type V-belt on
compressor

1.
2.

Unscrew hex. nuts 1 (Fig. 37).

Take down half-pulleys 2 and 5 together with
shim packs 6 and 7 as well as intermediate
piece 4.

For the purpose of retensioning the belts, take
one or more shims — as may be required —
from packs & and 7 and place them before or
behind the halt-pulleys to ensure alignment of
the belts. The number of shims taken from
each pack al the same time must always be
the same,

Retighten hex. nuts whilg turning over the
engine with the turning device to prevent the
belts to be squeszed.

Where two V-belts are provided, always renew
both belts when only one is worn or damaged.
The difference in length of the new V-belts may
not exceed 0.15 %,




@ Renewing the Two-stage Fuel
/" Filter (1st sltage) .

every 240 running hours or earlier it power output
decreasas. If the cartridge is to be renewed
earlier because of loss of power, this means that
the fuel is soiled. Check the fuel tank for ¢lean-
liness and its cover for tightness,

To replace cariridge 1 (Fig. 38) unscréw drain
plug 2 and, by means of a screwdriver, release
clamping pin 3 thus bared,

Remove transparent water bow| 5 and:the two
seals 4 and 8. Unscrew cartridge from bracket
and replace cartridge. Refit water bowl in reverse
order taking care that seals 4 and 6 are, properly
seated.

i

Renewing the Two-stage F_hel
Filter (2nd stage)

every 1,200 running hours. Unscrew cartridge 7
{Fig. 38} complete with drain plug by utilizing
hexagon & at bottom part.

To ensure good filtering efficiency, it is advisable
not to renew both cartridges at the same time.

Spare Nos. of filter cartridges:
1st stage No. 213 3558
2nd stage No. 2133843




& Renewing the Single Fuel Filter*)

every 1,200 running hours or earlier if power out-
put falls off. If the cartridge is to be renswed
aarlier because of loss of power, this is a sign
that the fuel is soiled. Check the fuel tank for
cleanliness and its cover for tightness. Screw off
the expendable cartridge 1 (Fig. 39) with care as
the fuel wiil run out and clean seat 2 if necessary.

For reassembly, slightly oil rubber seal and screw
new cartridge in place untii seal is squarely
seated. Then give assembly a final half turn.

Air-vent filter as dsecribed on page 12.

After restarting engine, check that the filter as-
asembly is actually.tight.

The spare No. of the expandable cartridge is:
116 0243

B 16 Testing the Heating Tube or
Flame-type Heater Plug before
the Cold Season begins or in
Case of Starting Difficulties.

For checking the function of the heating tube or
the ftame-type heater plug, preheat approx. 1
minute with the heater plug/starter switch in po-
sition 1. In doing so, a distinct warming up of
the heating tube close to the electric line con-
nection must be felt with your hand. If a flame-
type heater plug is provided, the heater plug
indicator must brightly light up.

For checking the fuel supply of the flame-type heater plug, loosen by a few turns the pipe
coupling 1 (Fig. 40) of the flame-typs heater plug. Then — without preheating in position 1 —
switch at once to position 2 to turn engine by starter motor. In doing so, fuel must emerge
at the slackened pipe connection. If no fuel emerges, this trouble must be remedied in the
shop.

Should the engine fail to start, despite fuel emerging at the léosened pipe coupling, the
flame-type heater plug 2 must be removed and checked for free flow. To do this, connect
fuel line 3 to the heater plug in removed condition and start the engine for a brief period.
Clogged flame-type heater plugs must be renewed. '

When the flame-type heater plug functions properly, the intake pipe 4 close to the heater
plug must warm up when starting the engine.

* The fuel fliter has an essential function singe injection pump and nozzles are high-pracision ltems which
can properly operate only on perfectty clean fusl
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Workshop Mainfenance

. . I
W1 Remote-reading Thermometer

Every 600 running hours the sensitive element 1
(Fig. 41) should be unscrewed from cylinder head
2, and Immersed in oil at 150—155° C (302° F to
3112 F). This should cause the red "stop” sector
to appear in the window of the indicator.j

The sensitive element is always screwed!into the
head of the 2nd cylinder. !
!
1
i
!
Every 600 running hours the injectors should be
taken down and properly cleaned in diesel fuel.
Following this they should be tested to see that
they give the injection pressure of 175 + 8 kg/cm?
(2483.1 p.s.i} specified for DEUTZ engines.
{Check that all four jets issue evenly.) This test is
best made with the aid of a nozzle tester {Fig. 42}.

W2 Injectors

;
W3 Intake and Exhaust Manifo!ds

Every 600 running hours, check fixation at cylin-
der heads for leaks and tighten up if necessary.

H
’
I
i
i




W4 Dynamo

Every 600 running hours it is advisable to have
dyname 1 (Fig. 43) inspected by a specialist.

Unlike the dynamo, the alternator supplies powar
already when the engine is idling, thus providing
for full battery charge at alf times.

Service the three-phase system as follows:

1. When the engine is running, never disconnect
the leads between battery — alternator — ten-
sion regulator. Where it is however necessary
to operate the engine without hattery, discon-
nect alternator from tension regulator.

Never confuse the battery connections.

Replace any defective charging pilot light im-
mediately.

- Before washing the engine, protect alternator
and tension regulator.

. To check whether the three-phase system is
“live”, be sure never to produce a transient
short-¢ircuit with the positive lead against the
earth lead, a procedure usually adopted for
D. C. systems.

In case of electric welding, connect the earth
terminal of the welding apparatus direct to
the piece to be welded.

W6 Starter motor

Every 1,200 running hours it is advisable to have
starter motor 2 (Fig. 43) inspected, especially if
the motor is frequently used.

W7 Injection Pump

Every 3,000 running hours have the injection
pump inspected in a service station.
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Trouble Chart

If troubles should occur, these will be frequently due to incorrect operation, lubrication or
maintenance of the engine, In such a case, therefore, make a point of thoroughly re-reading
the Sections on pages 5 to 31. If you cannot identify the cause of the trouble or are unable
to put it right yourself, then your best plan is to contact your local DEUTZ distributor.

Trouble

1

A Engine
fails to start

B Engineis
difficult to start

- Fuel tank empty

Shut-off valve closed

Strainarin fuel lift pump
blocked

Fuel filter blocked; inwinter
through fuel clouding

Fuel lines leaking

Charging pitot lamp fails to
light up although bulb is not
defective

Battery low, battery
terminals loose or oxidized
causing starting motor to
tum slowly

Grade of motor oilused is
{00 viscous (applies parti-
cularly in winter)

Fuel supply not sufficient;
in winter blockage by
clouding

- Remedy

Fill up tank and air-vent

QOpen shut-off valve and
air-ventif necessary

Clean strainer

Renew filter and then air-
vent; use winter-grade fuel

Check all fuel line

connections for tightness

Tum switch key clockwise
to first detent, ighten termi-
nals on battery, check wiring -

Have battery inspected,
clean terminals, tighten and
coat with acid-free grease

Choose grade of motor gil
suited to temperature con-
ditions

Renew fuel filter and then
air-vent,

clean strainer in fuel lift
pump, .
check fuel line connections
for tightness;

use winter-grade fuel




Trouble

¢ Engine Fuel supply not sufficient Renew fuel filter and air-
gives poor vemnt
performance Clean strainer of lift pump
Tighten fuel line
cannections

Valve clearances out of Readjust valve clearances,
adjustment, vaive spring fit new valve spring
broken

12 Nozzle needle sticking Have inspected by
) specialists
D Exhaust 13 Too much oil in sump Drain off until leve! reaches
smokes badly top mark on dipstick
14

Otl tevelin oil bath air Pour off until level agrees
cleaner too high with moark

Inefficient compression due Have compression rings
to sticking or broken and pistons inspected by
Comprassion fngs or specialists

incorrect valve clearances Readjust valve clearanges

E - Engine
gverheats

Cooling fins on cylinders Clean cooling fins, partic-

and cylinder heads very ularly the vertical ones on
{causing tem- dirty the cylinder heads
perature indi-

cator to dis- . . .
play "STOP") 17 Injectors defective - Have inspected by
{(Shut down specialists
engine
immediately) 18 Injection pump delivery out Have adjusted by specialists
of adjustment
19

insufficient cooling air input Make sure that air can
to blower enter biower freely

20 Blower V-belt broken Replace V-belt

F Engne al Leaks in lubricating oil Check connections on
oil pressure system pump, lines, filter, pressure
too low gauge and cooler for tight-
(Shut down ness.

engine Excessive main bearing Have adjusted
immediately) clearance consult specialists

G Charging 2 Generator speed toc low Check V-belt tension
indicator lamp

lights up while
engine is
running

Generator not charging bat- Have inspected by
tery because generator or specialists
tension regulator defective




List of Recommended Lube Qils

(Effective summer 1374, not exg‘:lusive*)

According to the suppliers, the brands listed below are of HD-81 quality as described under

section B 6 on page 23.

Qil Company

ARAL

BP

CASTRGL

DEUTZER OEL-GES.
ESSO

FINA

MOBIL

AHEIN, MOTOR-0GEL

TEXACT
VEEDGL
WENZEL & WEIDMANN

Brand of Onl

ARAL AUTORAL

BP DIESEL MOTOROEL HD, BP ENERGQL 15-D, BP ENERGOL IC-M
CASTROL HD, CASTHOL/DEUSOL CRI

DEUTZ OIL3GHD

ESSC ESTOR HO, ESSOFLEET HD

FINA SOLNA HD S 1

DELVAC 130, MOBILGARD 312

RMV-HD-MOTOR OIL EXTRA SPECIAL
RMV:High-quality Motor Gil 13168 H

TEXACQO GARANT HD
VEEDOL MOTOR OIL CADEL HD M
ECUBSOL-MGOTOR Ol EXTRA HD

According to the suppliers, the brands listed below are of HD-B quality as described under

B 6 on page 23.

Oil Campany

ARAL
BP

CASTROL
CHEVRON

DEUTZER QEL-GES.
ESBO
FINA

FUCHS

MOBIL

RHEIN. MOTOR-0DEL
SHELL

TEXACO

VALVOLINE

VEEDOL

WENZEL & WEIDMANN

Brand of Qil
ARAL SUPEA, ARAL KOWAL, ARAL SUPER KOWAL, ARAL SPECIAL
ARAL MOTORAL

BP VAMELLUS-T, BP VANELLLUS M, BP ENERGOL HD, BP ENERGOL DS-B,
BP SUPER VISCOSTATIC

CASTROLMEUSOL CRB

CHEYRON DELO SPECIAL MOTOR OIL, DELO 200 MOTOR Ol
DELG 300, MOTOR OIL :

DEUTZ OIL HD SUPERDB, SGHD-B/2X
ESSOLUBE SDX, ESS0O ESTOR 50X, ESSOLUBE HEGX, ESSO MOTOR OIL

FINA DELTA PLUS MCTOR QIL, PURFINA MOTOR OIL or :
FINADELTA MOTOR OIL, FINA SOLNA S 3_n:

AENOUN HD, PENA PURA HD, PENA PURA HD SUPER, PENA
PURA LD EXTAA, PENA PURA HD SUPERIQR, PENA PLRA HD SUPER N TITAN 10 W-50

DELVAC 1130, DELVAG 1230, MOBILGARD 312
RMV-HD Emblem, AMY-HD Emblem DB, RMY-RHEMOTOL HD S 3
SHELL ROTELLA SX, SHELL ROTELLA TX

URSA OIL ED, ULTRA MOTOROIL. ULTRA ALL TEMP, URSAOILS 3,
URSA Ol LA 3

VALVOLINE SUPER ALL CLIMATE, RITZOL SUPER HDX, .
LOROCO HD (3BM), VALVOLINE HD SUPER, HPOD.B

VEEDQL MOTER OIL CADEL HD 900, VEEDOL SUPER 10740
VEEDOL SUPER 20/50, VEEDOL MOTOR OfL CADEL HD & 3

ECUBSOL MOTOR OlL—E)(TRA HD, ECUBSOL SUPER OIL HD
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According to the suppliers, the brands listed below are of HD-C quality as described under
section B 6 on page 23.

Cil Company Brand of OIl

ARAL ARAL TURBORAL

BR BP VANELLUS ¢ 3, 8P ENEAGOL DS-3
CASTROL , CASTROL/DEUSOL GRD, CASTROL/DI
CHEYRON DELO 400 MOTQR CIL

DEUTZER QOEL-Ges. CEUTZ OEL SGHD-G .
ESSO ESSOLUBE D-3. ESSOLUSE D-3HP, ESS0 ESTOR D-3
FINA FINA KAPPA MOTOR OIL

FUGCHS PENA PURA UNIVERSAL HD

MOBIL DELVAG 330

SHELL ' SHELL MYRINA, SHELL RIMULA CT

TEXACO TEXACO UASACIL LA S

VALVOLINE TOPFLITE C8-3, RITZCL HD ¢-3

VEEDOL VEEDOL ACELBUS HD-C

WENZEL & WEIDMANN EGUBSOL SUPREMA C/S 3HD

*) The above oil brands are quoted as examples of oits meeting our quality requirements,
QOther oil brands may also be used, of course, provided they correspond in quality to these
specified. .
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Hints for the Mechanic !

1
The English version of the Workshop Manual for
the engine series dealt with in this book!et can
be obtained from the Cologne Spare Parts Dept.
under the parts number 291 1842, i

i
When fitting a valve spring be sure that the more
closely wound end of the spring is at the bottom
(Fig. 44). 1
When fitting a new’ piston, be sure that ‘the arrow
marked on the piston points to the exhaust-air
side (Flg 45).

Tightening Highly-Stressed Bolts|(Studs)

The following information is intended in particular

 for mechanics who may have to carry out rapairs
on these engines but who do not belong to the

DEUTZ/MAGIRUS organization. :

To prevent incorrect assembly, the following notes
include some instructions on the tightening of the
bolts and studs since the procedure differs from
that usually employed. The final tightening angle
is specially important in this connection and for
this reason. Fig. 46 indicates how various angles
can be readliy obtained by companson with a
clock face. To obtain the required ang[e it is only
necessary to turn the tommy bar of the spanner
through the same angle as that included between
the large and the small hands of the clock Alsg,
the angle of 60% of a hex. bolt head can serve
as a guide. |

1. Wet threads and seatings with motor]oll before
fitting. i

. Screw the bolts in until they are squarely
seated, using a socket spanner without tommy
bar or, in the absence of a Socket spanner,
a box or ardinary spanner without making
use of the leverage.

. Pre-load the bolts by holding the tommy bar
in such a manner that both hands are in con-
tact with the spanner. When usmgl a box or
ordinary spanner for pre-loading, the tip of
your straight thumb holding the spanner must
touch the head of the boll.

. Tighten the bolis according to the Instructions
on page 38, if necessary in stagesjin confor-
mity with the tightening angles specified.

i
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Bolt Tightening Table (Screws and Studs)

Cylinder head bolt

fi:4
Connecling rod MI12x15 %55

Bearing cap M 14 x 110

ldler gear M 10 x B0
Balance weight

Flywheel M10x 1% 35
Flywheel

Flywhee!

Flywheel

Fixation of inj-(—:-cmr
V-belt pulley M24 x 2 x 10
Cooling blower M 12 x 140
Cooling blower M 12 x 180
Filter carrier M 10 x 180 -
Dynamo/Alternator m :8; 12%%

Idler puttey 2136384

K
[e2)

Engine suspansion M 14 x 100
Engine suspension M 14 x 110
Engine suspension M4 x 126

Advance/ fetard un

Note

35 mkp

FLON/@Z

waisted holl H 203
tolt DIN 961

waisted boll H 803
Dot DIt 861 -

waisted bolt H 803
holt DIN 861

When renewing main and big-end bearings or after piston seizures, be sure to renew the
kearing bolts too. )
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To dismantle the injection pump, an extracting tool, Order No. 1-1-034-0, is necssary. This
can be ordered from Head Office (Dept. SKK). To loosen the slotted nut in the case of drive
with advance/retard unit, a 20 mm-wide screwdriver can be used. A universal-joint:spanner
{17 mm a/fl) should be used to undo the four hex. nuts at the injection pump ﬂange

Hints on Installing the Engine
i

Take all precautions to ensure that hot air exhausted from the engine cannot be re-circu-
lated. In fact, if such_hot air is taken in by the cooling blower, this will cause engine over-
heating; if taken in fér combustion, the power output will fall off.

Where it is advisable to provide special exhaust-air discharge ducting, we shall be glad
to offer suitable equipment.

'P f

The zone from which ¢ooling and combustlon air is drawn should be as clean as possmie
and we shall gladly advise you in this respect, too: I

Da not hesitate, therefore, to call in one of our installation specialists at an ea}rly date!

: i
Engine Preservation ‘

i

If your engine is to be shut down for a major period (e. g. over the winter), we recommend
the following preservative measures against rust formation.

. Clean the outside of the engine with diesel fuel or benzine.

Drain the engineg oil in hot condition and fill in corrosion inhibitor oil*}.

1

2

3. Pour the oil out of the' air cleaner bowl, clean bowl and fill in inhibitor.
4

. Drain fuel from tank, mix well with 10 % inhibitor and fiil back into tank. In:stead of
adding inhibitor oil to the fuel, the tank can be filled up with injection pump testing

oil having corrosion inhibiting properties (e. g. Calibration Fluid B}).
e 1

Drain or draw off oil from injection pump and governor and refill with corrasion
inhibitar oil. N

. Run ehgiﬁe, for about 10 minutes, so that pipes, filter, pump and hozzles are filled with
the preservative mixture and the new motor cil is distributed to all parts.

! After thiz run, detach the rocker chamber covers and the lateral cover of theinjection
pump and spray the rocker chambers as well as the spring chamber of the !injection
pump with a mixture of diesel fuel and 10 % antl-corrosive or with injection pump testing
oil. After this, refit the covers

. Now turn the engine over several times without firing in order to spray the IT‘HXtLll'E into
the combustion chambers. |

. Detach V-beits and spray the pulley grooves with corrosion inhibitor. Remove; inhibitor
before reusing the engine. .
10. Tightly ¢lose openings of oil bath air cleaner intake and exhaust pipe. !

These measures will give about 6 to 12 months protection, depending on weather effects.
Refore putting the engine back to use, replace the preserving oil by fresh mator oil. Where
only temporary operation for not more than 10 hours and only at pariial load is en\nsaged

the preserving oil may be retained. :

* Shell-Ensis 20 or equivalent




Please note

The Maintenance Schedule illustrated overleaf is supp-
lied with each engine as self-adhesive *sticker®. This

is to be adhered to the engine or to the equipment at

a conspicuous point.

Should this Schedule be missing, ask your engine or
equipment dealer to supply you with one.




SUMMARIZED
INSTRUCTIONS

Checking Engine Oil Level

Starting

1. Isolate driven equipment by declutching.

2. Set speed control lever to Y. speed.

3. Insert starter key and turn clockwise. Do not
operate starter motor uninterruptedly for
more than 10 seconds.

Starting with distributor injection pump see
page 8.

After Starting

1. Check oil pressure.
2. Re-check oil level after a short trial run of
engine.

Stopping

Naever shut engine down suddenly from full
load running, but let it idle for a short time to
permit temperature balance.

1. Move speed control lever back.
2. Operate stopping lever untll engine comes
to rest.
3. Withdraw starter key
3-cyl. 5-cyl.

4-cyl, 6-cyl.

Total filling

for il changes (Jtr.) 8 9.5 12 12

Designation of filter cartridges
Lube oil fllter cartridge

for 3-cyl. gngine
for 4-cyl. engine A1 HM23

for 5-cyl. engine
for 6-cyl. engine } A15H4123

Fuel filter cartridge:
In-line injection pump No. 1160243
Distributor-type injection pump:
1st stage Mo. 213 3558
2nd stage No. 2133943

MAINTENANCE SCH EDULE
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