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@ Please read and comply with the infarmation

given in this Operation Manual. Thus, you wiil

- prevent the occurrence of accidents, preserve

the warranty granted by the manufacturer and
keep an efficient engine ready for operation.

@ This engine is exclusively built for the applica-
tion provided in the scope of supply — and de-
fined by the manufacturer — i
with regulations). Any use exceeding that scope
is considered to be contrary to regulations. The
manufacturer will not assume any responsibility
for any damage resulting thereform. The risks
involved are to be horne solely by the operator.

@ Use in accordance with requlations alsp implies
compliance with the cenditions laid down by the
manufacturer for operation, maintenance and
repairs. The engine may only he vsad, maintain-
ed and repaired by persons familiar with en-
gines and informed about the risks invalved.

@ The relevant regulations for prevention of acci-
dents as well 2s other general and legal rules re-
garding safety and industrial medicing are to be
complied with.

® Unauthorized alterations on the enging will ex-
clude any respensibility by the manufacturer far
any resulting damage.
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Enging Serial
Number:

Please enter here the engine serial number. By quot-
ing this number, you will help to facilitate dealing
with questions concemning Customer Service, Re-
pairs and Spare Parts {se Section 2.1).

All rights reservad. In view of the constant improve-
ments 1o our engings, the specification data and oth-
er technical information included in this Operation
Manual are subiect to change. Ne part of this Manual
may be reproduced in any form or by any means
without our written permission.




Dear Customer!

The air-cooled DEUTZ englnes have been geveloped for a wide range of applications. Consequently, a correspondingly high number of varlants are offered to mest
ine spacial requirements of each special case.

- Your engine is appropriately equipped for the instaflation cuncerned whmh means that not ail of the components described in this Qperation Manual are neces:,aufy
mounted to your engine.

We have taken pains to point out the differences, so that you can easily find the operating and maintenance instructicns relevant to your engine.

Please read these instructions before commissioning your €ngine and give them your due consideration.

- Should you have further enq'uiries, please do not hesitate to contact the KHD-DEUTZ SERVICE, who gladly remain at your disposal.

‘Yours sincerely,
KLGCKNER-HUMBOLDT-DEUTZ AG
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DEUTZ Diesel Engines

are the product of research and development ranging
» over many years. The know-how thereby gained,
coupled with high demands with regard to guality,
forms the guarantee for the manufacture of engines
featuring long service-life, high religbility. and low
fuel consumption.

It goes without saying that the high demands regard-
ing protection of the environment are also fulfilled.

Beware of Running Engine

Always stop the engine before carrying out mainte-
nance or repair wark. Aftar completing the work, refit
any quards which had to be remaved. )
Closely-fitting work clothing should be worn when
warking on the running engine.

Always stop the enging before refuelling.

Never run the engine in 2n enclosed space — danger
due to poisonous vapaurs.

Service ahd Méintenance |

will also play a decisive role as to wheather the engine
{ulfills to vour satisfaction the demands you make on
it. Observance of the prescribad maintenance inter-
vals and careful carrying out of the service and main-
tenance jobs are therefcre essential,

Particular attention must be given with regard to ap-
plications involving differing and harder cperating
conditions as compared with normal operatian.

When reading through this Manual,
you will find this symbo! marking ail
safety instructions and proceed
with special care. Pass on these
safety instructions to your operat-
ing persannel.
In additfon, it is also necessary to observe the official
safety and accident prevention rules.

General

DEUTZ SERVICE

In case of operational trouhles and queries concern-
ing spare parts, pleass contact your DEUTZ agent.
Where necessary, our trained specialists will ensure
a quick and professional repair, using DEUTZ spare

" parts. Genuine DEUTZ spare parts are always manu-

factured to the {atest fechnicai standards. More infgr-
mation en DEUTZ SERVIGE is to be found at the end
of this Operation Manual.

Ashestos

Gaskeis used in this engine may
contain asbestos.

When carrying out repair work, pay
special atiention to spare paris
which are marked .a".




2.1 Model Designation
2.2 Engine lllustrations
2.3 Lube 0il Gircuit

2.4 Layout of Fuel System




2.1.1 Rating Plate

The model designation A, the engine serial number
B and the performance data are stamped on the
rating plate. When ardering spare parts, it is es-
sential to quote the model designation and engine
serial number.

The rating plate C is attached to the crankcase; de-
pending on the version, an additional rating plate
may be attached to the air cowling..

The engine serial number D is stamped into the
crankcase as well as on the rating plate(s).




The cylinders are numbered consecutively, begin-
ning at the flywhesl end.




Description of Engine 2.2 Engine lllustration .

{ 2.2.1 Serﬁine Side

Lifting eyebolts

Cooling blower

(with integrated alternator)
Qil filler neck

Guard

Air compraessor

V-belt idler pufiey

V-belt pulley (air compressor)
V-belt pulley (crankshaft)
Air comprassor V-belt
Hood of toothed belt drive
Flexible engine mountings
Oil pan

QOil drain plug

Qil pump

Speed control lever:
Shut-down lever

il filter

Fuel fitter

Fuel pump

Cooling blawer V-beit
Removable air cowling-
Oil-cocler
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2.2 Engine lllustration | Description of Engine

2.2.2 Exhaust-Air Side

Cut-out for passage of lines

{in case of engine-oil cab heating syslem)
Fywheet

Hydraulic pump

Starler motor

Cylinder crankcase -

Exhaust manifold

Air intake manifoid




Description of Engine | | 2.3 Lube il Gircuit o

Qil pan
Suction pipe
Qil pump
Oil duct to oil filter and
thermostat housing
Qil fitter
Ol gallery
Oil bores to camshaft
and main bearings
Camshaft bearing
Main bearing
Big-end hearing
Spray nozzle for piston ceoling
Cannection for air compressor
lubrication -
Thermostat housing
Qil cooler

. Qil-cooled cylinder
0il duct for lubrication of
rocker arms
Rocker arm lubrication
Oil return via crankcase to
oil pan




. 2.4 Layout of Fuel System . . Description of Engine

Fuel tank

fuel line from tank to
fuel feed pump

Fuel feed pump

Fuel tine fram feed pump
to fuel filter

Fual filter

Fuel lire from filter to
plug-in injection pump
Plug-in injection pumps
Fuel distribution line
Injection fines

injectors

Fuel backleakage line
Fuel overflow lina

Fuel return ling to tank
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3.1 Commissioning

3.2 Starting

3.3 Monitoring Systems
3.4 Stopping

3.5 Operating Conditions




Asa ruie, the engines are delivered without ol fill-
ing. -

Fill the engine with jube oil through the aif filler
neck (arrow).

For ¢il filling volume, see 9.1

For oil quality grade and oil viscosity, see 4.1

3.1.2 Filling Oil Bath Air Cleaner
with Engine 0il

Fii! oil bath air ¢leaner {if mounted} with engine il
up to the arrow mark.

Use only commercial-grade diesel ftiel. See 4.2 for
fuel quality grade.

In accordance with ambient temperatures, sum-
mer or winter diesa! fuel should be vsed.

Stop engine befere filling fuel
fank!

Observe strict cleanliness!

Do not spill any fuelt




3.1.4 Other Preparations

@ Check battery and lead conneclions: see §.7.1
@ Remove fitting eyebolts, if mounted: see 6.7.2

@ Triat Run
Upen campleting the preparations, run the en-
gine for a short trial pericd of about 10 minutes
without load.

Steps te be taken during and after trial run:

—Check engine for leakages.

— Check ail level, top up with oil if necessary:
see 3.1.1and6.1.2

—Retension V-belts: see 6.5

® Running In
Narmally, new engines have a higher oil con-
sumption. During the running-in phase, ap-
prox.. 200 running hours, it is recommended to
check the oil level twice daily. After the running-
in phase, checking ance a day will be sufficient.

7,

3.1.5 Additional Maintenance Jobs

“

After 50 ruaning hours, the following maintenance
jobs are to be carried out:

® Change lube pil: see 6.1.2
® Renew ol filter cartridge: see 6.1.3
@ Renew fuel filter cartridge: see 6.2.1

& Check V-belt tension, retension if necessary:
see 6.5

® Check valve clearances, readjust if necessary:
see6.6.1

@ Check engine for leakages

@ Check enging mountings, retighten if neces-
sary: see 9.2




® Disengage the civtch — where possinie — 1o
separate engine from driven equipment.

® Set speed control lever 1 1o idling speed posi-
tion.

@ Set shut-dows lever 2 to opérating position.

@ Insert key:
— Position 0 = No operating voitage.

® Turn key clockwise:
—Position 1 = Operating voliage,
—Charging pilot lamp 3 lights up.
— 0il pressure pilot lamp 4 lights up.

without Cold-Starting Aid

® Push key in deeper and turn further ciockwise
against spring pressure as far as detent.
—Position 2 = No function.”
—Position 3 = Start.

@ Release key as s00n as engine starts firing.
— Pilot lamps go out.

pealing attempt.

with Gold-Starting Aid (Heating Plug)

® Push key in deeper and turn further clockwise
against spring pressure.
— Position 2 = Preheating.
Hold in position 2 for about 1 minute for pre-
heating.
& Turn key further as far as detent.
—Position 3 = Start.
® Release key as soon as engine starts firing.
— Pilot lamps go out.

Da ot actuate starter for more than 20 secands at a time. If engine does not start, wait 1 minute before re-

If engine does not start after two attempts, trace the cause with aid of Diagnosis Chart {see 7.1).




Before starting , make sure that
no-one is standing in the close vi-
cinity of the engine or driven ma-
chine.
After carrying out repairs: Check that all safety
guards have been refitted and all tools have been
removed from the engine. ‘
When starting with heating plug, do not use any
zdditional starting aids (g.g. spraying of start pi-
lot). Danger of accident!
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& The oil pressure pilotlamp lights up with operat-
ing voltage switched on but engine stopped.

® When the engire is renning, the oil pressure pi-
Iot lamp must be out,

0il Pressure Indicator

® The pointer of the oil pressure indicator must re-
main in the green sector over the entire operat-
ing range.

@ The pointer of the oil pressure gﬁuge must show -
the minimum oil pressure (see 8.1).




4.1 3.4.2 Electrical Shut-Down
(lgnition Key)

® Set speed conteo! lever 1 to low speed position. ® Turn key counter-clockwise {to positicn 0) and
® Actuate shut-down lever 2 untii engine stops, withdraw. Pilot lamps 1 and 2 go out.
whereupon charging pilat lamp and oil pressure
pilot lamp light up. ]
@ Turn key counter-clockwise (to postition 0) and
withdraw. Pilot lamps go out. '

Do not shut engine down suddenly from fuil-load
running.




3.5.1 Operation in Winter

& Lube Qil Viscosity
—Select viscosity (SAE-grade) as governed by
the ambient temperature prevailing at the
time of starting the engine: see 4.1.2,
Note shorter periods between oil changes
when operating below — 10 °C (+ 14 °F):
see6.6.1.

@ Diesel Fuel
—Use winter-grade fuel for operation below
0°C (+ 32°F): see 4.4.2.

@ Additional Mainteénance Jobs

—Drain the thick sludge fram fuel tank once a
week (by undoing the sludge drain plug).

—Matchthe oil fitling in oil bath air cleaner (if fit-
ted) to ambient temperature, as in case of en-
ging oil.

— At temperatures below — 20 °C {(— 4 °F), lu-
bricate the flywheel ring gear with low-
temperature grease, e.q. Bosch T 1 V 31,
from time to time through the pinion hole (if
necessary, remove starter).

@ Coid-Starting Aids
— At temperatures near or below freezing point,
;t%n1 if necessary with heating plug: see
This not only lowers the starting limit temper-
ature, but proves also useful at temperatures
narmaily not requiring a starting aid.

& Baltery

—Cold starting requires a good state of charge
of the batiery: see 6.7.1.

—Lowering the limit temperatures by 4 — 5 °
{39 — 41 °F) is pessibie by raising the battery
temperature to about + 20 °C {+ 68 °F). This
is achiaved by removing the battery and stor-
ing it in a warm room.




3.5.2 High Ambient Temperature,
High Altitude

. @ With increasing altitugde and increasing ambient
temperature, the density of the air tends to de-
crease. This has an effect on the maximum
power output of the engine, the exhaust gas
guelity, the temperature level and, in the
extreme case, the starting behaviour. For non-
stationary engines, operation at altitudes up to
1000 metres is admissible (up to 30 °C [B6 °F]).
Wwhen gperating under unfavourable conditions
{higher altitude ar higher temperature}, areduc-
tion in the amount of injected fuel, and therefore
inthe engine’s pawer output, is necessary.

® In case of doubt concerning such engine appli-
cations, ask your engine or equipment supplier
whetter, in the interests of operational safety,
sarvice life and exiaust gas quality (smoke!), an
engine derating had been considered neces-
sary, or simply contact the DEUTZ SERVICE,




4.1 Lube 0il
4.2 Fuel




Lubie ails are differentiated according to their affi-
ciency and quality grade. Commanly used are the
API-Specifications, named afterthe /American Pe-
troleum Institute® . .

Approved Dils:

Unturbocharged Engines  API-Specific,
CC/SE CL/SF
CDvSE CD/SF

API-Specific.
CD/SE CO/SF
SHPD*

* SHPD (Super High Performance Diesel) oils are
approved by KHD by name only, since a valid
Specification has not yet heen laid down,
Shauld you have any doubt, ask the DEUTZ SER-

Turbacharged Engines

VICE. .

il change intervals: see 6.1.1
Ot iilling volumes: see 9.1.

4.1.2 Viscosity

As the viscasity of lube ail is greatly influsnced by
the temperature, the choice of SAE-grade should
be governed by the ambient temperature at engine
site. Optimum operating behaviour will be attained
if you take as guide the oil viscosity diagram ap-
pearing alangside.

Should temperatures temporarily fail below the
limits of the SAE-grade selected, this will merely
affect the starting performance but cause no
damage 10 the engine. Exceeding the application
limits should not be aver a prolonged pericd. in
order to keep wear down to a minimum.

Q0il changes dictated by the fime of year can be
avoided by using multi-grade oils. Multi-grade cils
— particularly lighi-flowing oils — alse tend to
reduce fuel consumption.

SAE SW/30 { Synthetic }

SAE10WD

SAE 15W/40

SAE 20W/20

% only withengina oil praheating




. 4.2 Fuel

4.2.1 Quality Grade

Always use branded grades of diesel fuel having a
sulphur content of helow 0.5 %. In the case of a
higher sulphur content, the periods between oil
changes must be shortened: see 6.1.1. '

The following fuel specifications are approved:
@ DIN 57 601
@ NATO Codes F54, F 75 and F 76

®B32869:Al1and A2
{in case of & 2, note sulphur content)

® ASTM D 975-81:1-D and 2-D
® YY-F-3002: DF-A, DF-1 and DF-2.

~ 4.2.2 Winter-Grade Fuel

At low temperatures, waxing may occur and clog

the fuel system, thus causing operational troubies. -

In the case of ambient temperatures below 0 °C
[+ 32° F}, use winter-grade diese! fuel (down to
—15°C [+ 5 °F]}. Nermally, this s offered at fill-
ing stations in good time befare the cold season
starts. Diesel fuel with additives {,Super diesel*)is
frequently also on sale for use at temperatures
down to — 20°C (— 4 °F).

@ At temperatures as low as — 12°C (+.5°F) to
—20 °C {— 4 °F}, kerosene should be mixed
with the diesel fuel,

The necessary percentages for admixing are to
ha seen in the diagram at right.

If summer diesel fuel has 1o be used at tempera-
tures below 0 °C {+ 32 °F), up ta 60 % kerosene
can be admixed (see diagram),

in most cases, adequate resistance ta cald is also
attained by adding a flow improver {fue! additive).
Ask your DEUTZ SERVICE about this.

Operating Media

T a 10 20 30 40 S50 60%
c B Pertentage of keraseng ~—Ji
& ambienlemparawre

FEEn

Prepare the blend in the tank it-
selfl
Fill in the necessary amount of
kerosene first, then add diesel
fuel,







5.1 Maintenance Schedule
5.2 Maintenance Chart
5.3 Gompleted Maintenance Johs




S P MU —

in rurning hours (h) V- -
Every See
Seclion

-- 0il level in engine/separate tank

Engineg for leakages . ’ =
0if bath- and dry-type air cleaners ¥ 6.4
-- Battery and lead connections
-- Cooling system (dep. on engine use)®
u Engine oil {dep. an engine use) 6.1.2
62

Valve clearances (readjustif necessary}
Engine moumitings (refighten if necessary)
V-betts (retension if necessary)

Toothed belt

Routine Maintenance 5.1 Maintenance Schedule

LR
£
o

¥
[ - |
[
[+ |
[
[
L]
|
|
]
[ ]
[
]
|
|
|
[
|
||
|
4

 Max. permissitie quide-times 2 Commissioning new and overhauled engines S‘ Clean if necessary
! (il quality grade API: CCiSE > 0il quality grade API: CD/SE ' Renew it necassa




5.2 Maintenance Chart " Routine Maintenance

The Maintenance Chart displayed here is supplied
as self-adhesive labe! along with each engine.
Check that this label is stuck at a cenvenient loca-
tion on the engine ar-driven equipment.

If necessary, ask for a fresh supply of labels.

in. |- 35

Valid for routine maintenance wark is the Mainte- . -
nance Schedule: seg 5.1 : ex.- e

2o740a7m
Stop engine before carrying out
any maintenance work




Signature/Stamp : Signature/Stamp

‘The maintenance johs duly completed can be recorded in the above table.
* Commissioning new and overhauled engines.




. 5.3 Completed Maintenance Johs * Routine Maintenance

Signature/Stamp Hours Date : Signature/Stamp
. 3000 .
]
3750 -
N
o [
o [
o [
5000 -
5250

5500
-

The maintenance jobs duly completed can be recorded in the above tabie.




Hours Date Signature/Stamp . Signature/Starnp

. 8125

8375

8625

The maintenance johs duly complated ¢an be recorded in the alove table.

-




6.1 Lubrication System

6.2 Fuel System

6.3 CGooling System

6.4 Combustion Air Cleaner
6.5 Belt Drives

6.6 Adjustments

6.7 Accessories




6.1.1 Qil Chanue Interval

@ The oil change intervals are dependent on the
engine application and on the guality of the lu-
brication oit.

@ Should, within one year, the enging run less
than the hours stated in the table, the oil must
be changed at least once a year.

® The table is subject to the following conditicns:

— For diesel fuel, sulphur centent max. 0.5 % -

b.w.
— Prevailing ambient temperature abave
—10°C (+ 14 °F).

@ I the case of sulphur content = 0.5 up to 1 %,
or prevailing ambient temperatures being below
— 10 °C (- 14 °F), the intervals between il
changes are to be halved.

@ In the case of fuels containing mere than 1 upto
1.5 % sulphur, a lube oil with a TBN of 12 x %
sufphur content must be used.

+

TEN = ,Total Base Number*: expresses tha neu-
tralising capacity of the oil. Ask your supplier tc
quote TBN.

Equipment engines

Light duties, e.g.

Road vehicles, Tractars, Lift trucks,
Cranes, Construction machinery, Rail traction units. Ships,
Generating sets, Pumps

Heavy duties, €.g.:

Combine harvesters, Underground mining, Road sweepers,
Winter service, Emergency gensets,
Emergency pumps

Naturally Aspirated Engines
CC/SE ISE
CC/SF /SF

Qil Change (rurning hours)




e e ————— e

6.1.2 Changing Engine Gil
Checking Oil Level

()
& o

WV

@ Positicn engine or vehicle on fevel surface.
® Get cab heater actuating lever to maximum heat-

ing capacity {only in the case of vehicles with *

engine oil-operated cab heater system).

® Warm up engine
— ‘lube il temperature approx. 80°C
{+176°F).

® Stop engine.

Service and Maintenance

@ Place oil tray under engine.

® Screw out oil drain plug.

@ Drain oil.

@ Refit oil drain plug complete with new sealing
ring and tighten firmly. {For tightening torgue,
see9.2)

@ Fill in fresh lube oil.

- Qil grade/viscosity: see 4.1
— Filling volumes: see 9.1

® Start engine and run at low idfing speed
(for about 2 min. in case of oil-operated heater
System).

@ Stop eagine.
® Check oil (evel.
- In case of oil dipsticks with double marking
{®and —), the dash mark is applicabls.
— if necessary, top up with oil as far as the up-
per dash mark.

Take care when draining off hot

oil: Danger of scalding!

Catch old oil in suitable receptacle

ready for proper disposai to pre-
vent environmental.pollation!




@ Release lube oil filter cartridge with narmal
commercial togl and spin off.
@ Catch any escaping oil in receptacle.

Beware of hot oil:
Danger of scalding!

® Clean sealing surface of filter carrier.

® Appiy light fiim of oil to rubber gasket of new
Jube ail filter cartridge.

@ Screw cartridge intg place by hand until gasket
is avenly seated.

® Tighten lube oii filter cartridge firmiy by giving a
final ha'f turn.

@ Check oil level: see 6.7.2

@ Check oil pressure: see 3.3.1

L IChECk sealing of lube oil filter cartridge for
aaks.




@ (lose fuel stopcock.

® Release fuel filter cartridge with normal com-
mercial ool and Spin off.

@ Catch escaping fuel in receptacle.

When working on the fuel system,

keep naked lights away! Do not
smoke!

& Clean seaiing surface of filter carrier.

@ Apply light film of oll or diesel fuel to rubber gas-
ket of new fus! filter cartridge. )

@ Screw cartridge inta place by hand uritil gasket
is evenly seated.

® Tighten fuel filter cartridge firmiy by giving a fi-
nal half turn.

@ Open fuel stopcock.

® {heck sealing for leaks.

Bleeding of the fuel system i5 not necessary.




6.3 Cooling System

6.3.1 Cleaning Intervals

@ The degree of soiling of the-ccoling system is
dependent on the type of engine application,

® More severe contamination can ocour, e.g. in
case of:
—Gonstruction site application. due to heavily
dust-laden air.
— Harvesting wark, due to the high propartion
of ¢haff and chopped straw, for example, in
the vicinity of the implement.

@ The danger of contarmination is increased due to
residues of oil and fuel on the engine. Check ex-
tra carelully, therefore, lorleakages when appli-
cations involve high dust fall-out.

® In view of the varying conditions of application,
the cleaning intervals must be determined from
case to case. The cleaning intervals stated in the
table can he taken zs guide values.

Service and Maintenance

Ghecking or Cieaning

Interyals
Engine Application

Guide Values
{running hours}
Ships, Generating sets in closed rooms,
Pumps

1000 Vehicles on paved roads
Tractors, Lift trucks, Mobile gensets

Vehicles on construction sites and unpaved roads,
Construction machinery, Compressors, Underground ming units

Farm equipment, Tractors doing frarvesting wark




Service and Maintenance

6.5.2 Gleaning the Caoling System

With Compressed Air

® Remove cooling-air cowling 1.

@ Start blowing through the engine with compres-
sed air from the exhaust-air side, paying parti-
cular attention to the cocling fins and oil cooler,
Remove any dirt blown into the air cowling
space.

& Remaurnit cooling-air cowling 1.

Engine must be stopped and cooi-
ed down prior to cleaning!

With Cold Cleansing Agent

® Hemove cooling-air cowling 1.

@ Spray engine with a commercial cold cleansing
agent and allow a soaking-in period of about 10
minutes. .

@ Wash engine clean with a powerful water jet
(taking care to avaid direct contact of the water
jet with sensitive engine components, e.q. al-
ternator 2). ’

® Repeat procedure, if necessary.

@ Remount cooling-air cowling 1.

® Run engine until warm, in order to pravent rust
formation.

LS

6.3 Cooling System .

With High-Pressure Steam Jet

® Remove cooling-air cowling 1.

@ Ciean engine with steam [et (taking care to avoid
direct contact of the steam jet with sensitive en-
gine components, &.g. alternator 2).

® Ramount cooling-air cowling 1. '

® Run engine until warm, in ordar to prevent rust
farmatian.




6.4.1 Cleaning Intervals

® The degree of soiling of the combuestion air clea-
net depends on the amount of dust in the air and
the size of filter used. If very dusty airis to ba ex-
pected, the combustion air cleaner can be pre-
ceded by a cyclone-type pre-cleaner.

® Conseguently, the cleaning intervals cannot be
laid down generafly, but have to be determined
from case to case.

@& If dry-type air cleaners are used, cleaning
should be carvied out only when the service
gauge indicates that servicing is due.

® Too frequent dismantling and refitting may
damage the seal between filter cartridge and
housing.

Servicing of the air cleaner becomes necessary if;

@ with contamination indicator
—the red flag 1 is fully visible with engine
stopped.

@ with filter service trip
—the yellow warning lamp lights up with engine
running.

Service and Maintenance




6.4.2 Emptying the Cyclone-Type
Pre-Cleaner

@ Undo wing nut 1 and take off housing cap. 2.

® Lift dust collector 3 off cyclone base 4 and emp-
ty. Clean cyclone base by remaving leaves,
straw, etc.

® Reposition dust collector 3 onto base 4 and
fasten housing cap 2 in place by tightening wing
nutd.

Never fill dust collector with oill
Renew dust collector if damagsd!

6.4.3 Cleaning the 0il Bath
Air Cleaner

@ Stap engine and wait about 10 minutes until thig
0il has run out of filter upper part 1.

® Release snap clips 2 and remove il bowl 3 to-
gether with filter lower part 4, louseniny filter

element at joint by means of a screwdriver, if -

necessary. Do not damage rubber seal 5!

& After removing dirty oil and sludge, clean ol
bowi.

@ Rinse filter lower part 4 in diesel fue! and allow
to drip-dry thoroughly.

@ Clean filter upper part 1, if necessary.

@ Inspect rubber seals 5 and B, renewing if neces-

. sary,

@ Fill oil bowl with engine-oil up to oil level mark
(arrow). For oil viscosity, see 4.1.2.

® Retil 0il bow! and filter element to filter upper
part and fasten snap cfips.

Never rinse filter in petrol {gaso-
ling)!

Dispose of used oif in compliance
‘with statutory provisions.
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6.4.4 Dry-Type Air Cleaner

Dust Ejector Valve

® Discharge the dust ejector valve1 by pressing
apart the ligs of the ejection slot, applying pres-
sure as indicated by the arrows.

@ Clgan the ejection stet from time to time.

® Remove any cakes of dust by pressing together
the upper part of the valve,

® Release fastening clamps 1.
® Taxe off fitter hood 2 and pull out filter cartridge
3

® Clean filter cartridge or renew aiter 1 year at lat-
est.
@ Clean fiiter cartridga 3:
—With dry compressed air {max. 5 bar}, ap-
plied from inside to outside, or
—Tap out (emergency measure only), taking
care not to damage cartridge, or
—Wash out as per maker's instructions.
# Check cartridge ior damage to filter paper (by
introducing lighted lamp), and check seals. Re-
new, if necessary.

rvice and Maintenance

® After having serviced the filter cartridge five
times, or after 2 years at the latest, renew safety
cartridge 4 (never clean!). -
Proceed as follows:
—Undg hex. nut 5 and pull out cartridge 4.
— Insertnew cartridge and secure with hax. nut.
® Insert filter cartridge 3, place on hood 2 and fas-
ten with clamps 7.

In nc event use petrol (gasoling)
or hat liquids for washing the filter
cartridge!




Service and Maintenance

! 6.5.1 Checking V-Belts

@ Inspect V-belt over whale length for damage or
cracks. Renew damaged or cracked V-beits.

® Check by pressing with the thumb midway be-
tween the pulleys to see whether the V-belt de-
flects inwards by not mare than approx.
10-15 mm - cooling blower pr 3-7 mm-air ¢com-
pressor. :

® it necessary, retension V-balt: see 6.5.2 and
§.5.4.

552 Betensi;r;ng Blower V-Belt

@ Slacken hex. bolts 1 and 2.

- @ Push idler pufizy 3 outwards until correct V-belt

tension is attained.
@ Retighten hex. baolts 1 and 2.

Stop engine before retensioning
V-belts! If applicable, refit V-belt
guard.

6.5 Belt Drives .

6.5.3 Renewing Blower V-Belt

@ If air compressor is mounted: First, remave
compressor V-belt: see 6.5.4.

® Slacken hex. bolts 1 and 2,

@ Push idter pulley 3 inwards.

@ Remove V-belt and place on new belt,

& Push idier pulley 3 outwards until correct Y-beft
tension is attained,

@ Retighten hex: bolts 1 and 2.

@ If agzp!icab}e. refit air compressor V-beit: see
6.5.4,

.




@ 6.5 Belt drives | Service and Maintenance

6.5.4 Retensioning or Renewing
Air Compressar V-Belt

@ Unserew hiex. bolts 1. & Retighten bolts 1, while turning engine with
® Take off outer half-pulley 2. turning tool to prevent the V-belt being squeez-
® Renew Y-belt if necessary ed.
@ To retension, remove one or more shims 3 - as

may be required — from ingide. Place removed

shim{s) outside on removed half-pulley 2.

In the case of new V-belts, rechieck belt tension af-
ter running for 15 minutes. .




@ Take off left-hand covering hood 1 of the tooth- @ If cracks are found, renew toothed belt (see
ed belt drive, atter undoing hex. bolis 2 and 3. Workshop Manual). .

@ Check toothed tell 4 over whole fengif at footh ® Repiace hood 1 and secure with hax. holts 2
roots and tooth basks for cracks (see arrpws). . and3.

@® To do this, turn engine four revolutions with
turning tool.

Y




Checking/
Adjusting Valve Ciearances

@ Remove rocker cover.

@ Position crankshaft as per sefting schematic:
see 5.6.1.1. .

® Before adjusting valve clearance: Allow engine
{o cool down for at laast 30 minuies (oil tempe-
rature below 80 °C (176 °F),

@ Check valve clearance 1 between pad of rocker
arm 2 and valve 3 with fegler blade 6 (clearance
is correct if feejer blade can be inserted in gap
with a stight drag).

For permissible valve clearance, see 9.1.

® If necessary, adjust valve clearance as 1010ws:

— Loosen logknut 4 by 2 - 3 turns.

—With Allen key 7 adjust setscrew 5 so that,
when locknut 4 is retightened, the correct
valve clearance is atfained.

@ Check the valve clearances at each of the
remaining cylinders and adjust if necessary.
_ @ Refit rocker cover with new seal.




6.6.1.1 Setting Schematic for
Adjusting Valve Clearances

® Crankshait Position 1:
Tum the crankshatt until both vaives at cylinder
1 are on ,overlap® (i.e. exhaust valve about to
close, inlet valve ahout to open).
The valves marked black can now be adjusted.
Mark each adjusted .valve with chalk to show
that it has been done.

® Crankshaft Position 2:
Turn the crankshaft further by one rotation
(360°). Tha valves marked black can now be ad-
justed.




6.7.1 Battery
6.7.1.1 Checking Battery and
Lead Connections

& Keep battery clean and dry.

® Undo soited terminal clamps.

® Clean battery terminal posts (+ and —) and
clamps, and treat with an acm free and acid-re-
gistant greass.

@ When reconnecting, ensure good cantact of the
terminal clamps. Tighten clamping boits firmly.

6.7.1.2 Checking Electralyte Level 6.7.1.3 Checking Specific
Gravity of Electrolyte

& Remove cell caps 1. @ Measyre the specific gravity of the mmvmual
® [f electroiyte level testers 2 are provided: the lav- cells with a hydrometer.

i ht ottom of .
el should be high encugh tg wet the betto The measured values {see table alongsidelindi-

these.
® An alternative method is to inserta wooden stick cate the state of charge of the battery.
During the measurement, the temperature of

3 into the cell until it touches the top of the .
plates. The electroiyte should wet the stick over the electrolyte shouid preferably read 20 °C
atength ot about 10 - 15 mra. {68°F).
® ltiheelectrolyte leve! is low, top up with distilled
water.
® Replace cell caps.




27"

* Measurament of the specific gravity in °Bé
{*Basmé} is obsolete and rarely used today.

The gases emitted by the battery
are explosive! Avoid formation of
sparks in vicinity of battery, keep
naked lights away!

Da not aliéw 2cid to come into contact with the skin

or clothing! Wear protective gogales!

Do not place tools on battery!

State of Charge

Fully charged

Haif charged: Recharge

Discharged: Charge up
immediately




| 6.7.2 Notes on three-phase system:

® When the engine is running, never disconnect
the leads between battery, alternator and regu-
lator. Where it is however necessary to operate
the engine without battery, disconnect, before

R starting, the regulator from the alternator.
@ Be sure not to confuse the battery terminals.

® Renew a defective charging pilat light bulh im-
mediately.

® Before washing the engine, fit covers to protect
the aiternator and regulator. :

® The common practice on a DC-systermn of tou-
ching a lead against frame for checking whether
the lead is live must under no circumstances be
adopted on a three-phase current system.

{ @ |n case of electric welding, connect the earth

terminal of the welding unit direct to the part to

be welded.

[Serviceland]Maintenance s

6.7.3 Lifting Tackle

e

15

@ For transporting the engine, always use the cor-
rect fifting tackle 1.

® Upon completion of transporting manoeuyres,
prior 1o recommissioning the engine:
Remave lifting eyeboits 2.

"Always use the correct [ifting
tackie!

6Y7/Accessoiics O



Trouble Shooting

7.1 Diaghosis Chart




Trouble Shooting

@ if engine problems accur, they will frequently be

caused by tmproper operation of maintenance

aof the engine.

& Incaseofanytrouble, élways check whether the
operating and maintenance instructions have
been observed. :

@ An appropriate Diagnosis Chart appears on the
page opposite.

@ If you cannot identify the cause of the trouble or
are unabie to put it right yourself, contact your
DEUTZ SERVICE.

7.1 Diagnosis Chart .




7 tegaost

Engine fails (or difficult) to stan}

Engine becomes too hot, temperature ruonitor gives warning

gives poor performance
Engine not warking on all cylinders
Engine has little or no oit pressure
Engine oil consumption excessive
Engine smokes - blue
- white
- black

I [N I} Not deciutched (wherg possible
| » [WE| Below start limit temperature
- Qil level too low

Oil level too high

LERNEE- RERREN

Battery defective or flat

Gonnections of starter circuit nose/oxidized

- -
- - 1

Remedial Measure
Gheck

Adjust

Renew

Clean

Topup

Lower lavel

Operation

Combustion Air

Cooling System

[CH |
1
-_
Op. Media
T
[eL |
[CHR |
|CH |




Engine Preservation

8.1 Preservation




3 8.1 Preservation

If the engine is to be shut down for a major period.,
it is necessary te take preservative measures to
prevent rust formation. The preservative measures
described here will protect the shut-down engine
for a period of up to about 6 months. Before re-
using the engine, the preservatives must be
removed, sxcept from the il and fuel,

@ Anti -corvosive oils to Specification:
— MiL-L-21260B ‘
— TL9150-03772
— NATO Code C 640/ 642

® Anti-corrosive agent to Specification:
— NATO Code C 632

@ Recommended cleansing agent for remaoving
preservatives:
— Benzine
{dangerous materials class A 3)

Preserving Engine:

® Clean engine with high-pressure steam jet {in
case of need, cold cleansing agent): see 6.3.2.

@ Warm up engine and stop.

@ Drain engine oil: see Chapter 6, and fill in anti-
corrosive oil.

® Clean oil bath air cleaner {if provided): see
6.4.3, and fill in anti-corrosive oil.

@ Drain fuel out of tank.

@ Prepare fuel mixture of 90 % diesel fuel and
10 % anti-corresive oit and fill up tank.

@ Run engine for about 10 minutes.

® 5top engine. .

@ Turn engine over several times by hand.

@ Remove V-belts 1 and store in wrapped condi-
tion.

@ Spray grooves of V-elt pulfeys 2 with anti-cor- -
rosive agent, which must be wiped off before re-
using engine.

@ Close intake opening 3 and exhaust opening 4.

Removing Engine Preservatives:

@ Remove anti-corrosive agent from the grooves
of the V-belt pulleys 2.

@ Fit V-belts 1. Retension later, if necessary, after
shaort period of operation: see 6.5.

@ Remove closures of intake opening 3 and ex-
haust apening 4.

@ Engine now ready for operation,

oo



9.1 Engine'Specificatiuns and Settings
9.2 Torque Wrench Settings




SpecificationDatag

Number of cylinders

Cylinder arrangement

Bore

Stroke

Fiston displacement

Compression ratio

Warking principle
§  Combustion system
Direction of rotation (facing flywheel)
§ Weight incl. integrated coeling system
§ (excl. starter, incl. alternator], approx.
| Power
Speed
Lubrication system
8 Wi oil pressure {engine warm, oil temp. ~ 100 °C [212°F)),

at: 900 rpm (low idling speed)

1800 rpm
3600 rpm

Oil capacity (initial filling), approx.

Oil capacify with filter renewal (standard 0.5 Ifr.}, approx.
Valve ¢learancs _

{engine left to cool down for at least 30 min.: cil temperature below 80 °CA176 °F)
Injector working pressura
Commencement of delivery
Firing order

1

0 Bl e sa Sl

F3L1011

| 3

vertical, in-line
g1

) 105

F2L1011

F4L 1011

2049
18.5
4-stroke diesei -
direct injection
counter-clockwise

forced-feed lubrication

bar ) 1.8 |
har ) 2.6
bar . 4.3
Itr, ) . 8.0
itr. ) . 6.0
mm (in.} inletvalve 0.3(0.012)
mm (in.) . exhaust vaive 0.5(0.020)

bar 250 *8 250 +8 260+

crank angle bTDC " n 1

1-2 1-2-3 1-3-4-2

) Engine power, speed and commencement of delivery are stamped on the rating plate (see also 2.1).

% ppproximate values, can vary depending on design. Decisive is always the upper oil dipstick mark. For engines with heating system, add about 1 ltr,




Location

§ Idier puiley/V-belt puliey

Y Rocker caver

Rocker arm setscrew

Mdunting foot, rear (flywheel end)
. Mounting foot, frent {blower end)
Intake manifold

Exhaust manifold

Oil drain plug

Injector fastening

Injector unio nut

Prelpading Tightening Nm Total
(Nm) 1stStage |2nd Stage]3rd Stage |4th Stage | (Nm)

|
~ o
o 253 o
I l"' +
] - .

i
L]
on
I+
[2)]

106

168

22x2 | TORX

TORX +
Never Seize

.
o
H
=

20+2 | TORX

.
[, ]
L4y




The TORX bolt/screw fastaning system, among
others, is used on the engines FL 1011. This SYS-
tem was introduced in view of its many advan-
tages:

® Exceilent access to the bolts/screws.

® Highly efficient torque transmission when loo-
sening or tightening.

® Slipping or breaking of the wrench, and the dan-
ger of injury thereby involved, is practically rul-
ed out.

TORX toals are abtainable as set under the Order
No. 8189 from:

Messrs, WILBAR
Postfach 140580
0-5630 Remscheid 1
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DEUTZ SERVICGE

Klackner-Humholdt-Deutz AG
DEUTZ SERVIGE
P. 0, Box 300508
D-5000 Kiin 80

St Restof Eurape South America Asia

. Austria ] .
Region Switzerland Qeorh America Africa Australia
EastEurope

Telephone (02 21) 822 5247 (0221) 8225224 (02 21) 8225250 (02 21) 8225096

Sales {Service) Telefax - (02 21) 822 2909
' 8812253 KHD D

(02 21) 822 5556 (0221} 822 5557 (0221)8225559

Spare Parts Telefax (0221) 8222700

8812 251 KHD D

Telephone 022118221168
Service Telefax (0221) 8225356

8812 241 KHD D

Give us a ring and we shall furnish you with the address of the DEUTZ SERVICE outpost nearest to your faility.
A “Service Register — World* can be ordered under no. G297 4709.

SERVICE Phone for technical questions: (02 21) 822 5454
Direct dial from 8.00a.m. t0 5.00 p.m.
At night, on weekends and holidays automatic phone answerer.
{We shall respand the next working day. }
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P.0. Bax 800509

D-5000 Kifin 80

Tel. 0221/822-
Telex 8 §12-0KHDD
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