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INTRODUCTION

This manual contains instructions for the overhm_l, maintenance, and operation of the:

MODEL GT-50DZ TOW TRACTOR

Full benefit of the long life and dependability built into these units can be realized through proper
operation and maintenance. Of equal importance is the use of proper tools and procedures during
equipment overhaul.

Personnel responsible for operation and maintenance should study the sections of the manual pertaining
to their particular dudes. Similarly, before beginning a repair or overhaul job, the service technician
should read the manual careftdly to become familiar with the components, parts, or subassemblies of the
equipment.

UNIT IDENTIFICATION

To aid the technician in repair or service work on this mail a Stewart & Stevenson identification
nameplate is located on the operator's compartmem of the unit_

o

STEWART & STEVENSON

AIRCRAFT GROUND EQUIPMENT

S,ER_L | ---'_:NUMBER 1I --- |

WORK --] DATE t --1
ORDER ! ; OF :
NUMBER; __ I MFR [ .-- |

STEWART & ST'_/ENSON SERV. PH 713-923-2161
P.O. BOX 1(;37 _, T_t_Y.: 762<J01
HOUSTON. TEXAS _ CABLE: ST_STEVE

7TO01 _ HOE.
o o

A73-_0/06

The serial nmnber identification of each unit will appear on the nameplate (as shown above) along with
the work order and date of manufacture. The mailing address of Stewart & Stevenson, telephone number,
telex number, and cable information are all located on the bottom of the nameplate. This necessary
information will ensure the customer a fast and accurate response to any parts and/or service request.

Please verify the serial number on the unit's identification nameplate and ENTER YOUR UNIT SERIAL
NUMBER HERE:

If applicable, enter your company identification number here:
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TECHNICAL ASSISTANCE

For parts or warranty assistance, wire, write, or call:

Stewart & Stevenson Services, Inc.
P.O. Box 1637
Houston, Texas 77251-1637.

For Airline Pans: 800-231-8181

(Texas Residents: 713-923-2161; ask for Airline Parts Department.)

For Airline Service: 800-527-3246; Stewart & Stevenson Warranty Department
(Texas Residents: 713-923-2161; ask for Warranty Department.)

Be sure to list lhe equipment model number, rating, specific nature of llae problem, and abe suspected area
of malfunction.
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SAFETY PRECAUTIONS

The safety precautions contained herein should be observed during all phases of operation.

1. Check to ensure that the parking (emergency) brake is set whenever the unit is intended to remain
stationary.

2. Clean or service the unit only when the engine is shut down.

3. When cleaning, use only an approved solvent to prevent damage and/or deterioration to the
equipment.

4. When filling the fuel tank, do not smoke or use an open flame in the vicinity.

5. Prior to starting the unit, ensure that no loose bars, tools, parts, and the like are lying in or on a
part of the unit, as they could cause serious damage to the unit or bodily injury to personnel.

6. Ensure that personnel are well clear of the tractor wheels before beginning this procedure. Death
or serious injury can result if someone is crushed between the wheels and the tractor.

7. When operating in an enclosed area, pipe the exhaust fumes outside.

8. Follow the manufacturer's recomlr_ndations to properly maintain equipment.

9. In ease of malfunction, resulting in a shutdown, do not attempt to re-start the engine until the
trouble has been corrected. Failure to comply could result in serious damage to the equipment.

I0. In case of accident, shut down the unit immediately.

11. The tow tractor must be safely supported on blocks or other appropriate supporting devices before
personnel may attempt access underneath the tractor. Equipment used to raise and support the tow
tractor must be rated to withstand 150% (1-1/2 times) the tractor's gross vehicle weight.

12. This equipment uses both metric and S.A.E. (inch-type) nuts, bolts, and screws which can present
special service requirements. Many metric measurements are very close in dimension to S.A.E.-rnted
nuts, belts, and screws. The use of hardware with mismatched threads or improperly sized components
can result in damage, malfunction, or possible personal injury. Components and hardware removed
from tow tractor should be saved for re-use when possible. If not re-useable, care should be taken to
select a replacement that matches the original in dimension, strength, and pitch of threads.
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HOW TO USE THIS MANUAL

1. This manual is divided into six Chapters, with each Chapter subdivided into applicable sections.
See the Table of Contents at the front of each Chapterfor details of the contents of that respective
Chapter.

2. The page numbering system utilizes a three-part munber. The explanation is as follows:

Section Number\ /Sequential page number
_t ./ within the Section

Chapter Number _ 2-3.4 _

ORIG_'_"'Date of revision of this
page or ORIG for the
original issue.

3. Cautions,
Warnings, and Notes are used throughout this manual. The forms and explanations are as follows:

WARNING

REFERS TO POTENTIAL DANGER TO PERSONNEL IN
TIIE FOLLOWING PARAGRAPH.

CAUTION

REFERS TO POTENTIAL DAMAGE TO EQUIPMENT OR
COMPONENTS IN THE FOLLOWING PARAGRAPH.

NOTE

Calls anantion to methods which make the job easier, or to
operating procedures, conditions, etc., which should be
highlighted. Notes appear before or after related text, whichever
ismore logical.

4. Chapter6,Optionsand Manufactnrer'sData,isdividedintosections,when applicable.Minor
optionsareincludedinthefirstfivechaptersofthismanual.MajoroptionswillbedocumentedinChapter
6.RefertotheTableofContentsChapter6 formajoroptions.Anyinformationon adjusUncnts,opcration,
ormaintenancecontainedinChapter6 willsupersedeany relatedinformationinthefirstfivechaptersof
thismamaal.Additionalornew drawingsand schematics,as requiredformajoroptions,willalsobe
located in Ompter 6 in sections in which they apply, lit is recommended you review the Table of Contents
in CAmpter 6 and check your unit to see if it is equipped with any of the options listed.
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SECTION 1
GENERAL DESCRIPTION

2

FIGURE 1.1 MODEL GToSODZ TOW TRACTOR

(Shown without optional cab)

1.1 INTRODUCTION.

1.1.1 This manual contains operation, service, and parts information on the Stewart & Stevenson Model GT-50DZ
Tow Tractor.

1.2 UNIT DESCRIPTION.

1.2.1 The Model GT-50DZ Tow Tractor is capable of generating approximately 40,000-48_000 pounds
(177,920-213,504 N) of tractive effort. The tow tractor is available in weights of 50,000 pounds (22,680 kg) and
60,000 pounds (27,216 kg). It is powered by a vertical, in-line six-cylinder diesel engine and a Funk six- speed
forward and three-speed reverse, semi-automatic mission. The tow tractor can develop a top speed of about
15 miles per hour (24 kin/h) without a vehicle in tow.
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1.2.2 The Model GT-50DZ Tow Tractor (Figure 1.1) is comprised of the following major components and
systems: engine, transmission, driveline assembly, fuel system, air intake system, lubrication system, cooling
systems, steering system, brake system, and electrical system.

1.3 ENGINE.

1.3.1 The tow tractor engine is a four-stroke cycle, six-cylinder turbocharged Deutz diesel engine. Engine
displacement is 436 cubic inches (7 L). The engine is an in-line cast iron block. It contains a single camshaft
actuating all valves and the fuel injector pump. The vertically aligned gear train, located at the front end of the

engine block, contains drive gears for the lubricating oil pump, crankshaft, camshaft, and fuel pump. For detailed
information, refer to the engine specification manual located in Chapter 6.

1.4 TRANSMISSION.

1.4.1 The tow tractor is equipped with a Series 2000 Funk Transmission. It has six speeds forward and three
speeds reverse. Other features are as listed below.

(a) Forward and reverse speeds are obtained through electrically controlled solenoids and hydraulically

actuated multiple-disc clutches. The transmission can be shifted under full engine power.

(b) The clutches are hydraulically applied and spring-released. Each clutch uses a compositionfriction plate
and a polished steel reaction plate.

(c) The power from the engine is transmitted to the transmission through a torque converter. The converter
multiplies torque during heavy pull-down loads. When loads are light, the converter transmits the engine
power directly. For detailed information, refer to the transmission service manual located in Chapter 6.

1.5 DRIVE LINE ASSEMBLY.

1.5.1 The engine is coupled to the transmission, wh/ch drives the front drive shaft and the rear drive shaft, as
shown in Figure 1.2. The drive shafts transmit torque to the front and rear differentials. The axles from each

differential transmit torque to the planetary wheel end assemblies.

1.6 FUEL SYSTEM.

1.6.1 Fuel from the fuel tank is pulled by the fuel transfer pump Rn'ough a water separator (standard equipment)
and a filter. From the filter, fuel flows to the housing for the injector pumps. Fuel enters this housing at the top
and through an inside passage to the fuel transfer pump. From the fuel transfer pump, fuel under pressure, fills
the housing for the fuel injection pumps. Pressure of the fuel in the housing is controlled with a bypass valve. Fuel
pressure at full toad is 30 psi (205 k.Pa), ff fuel pressure exceeds this limit, the bypass will open allowing excess
fuel to return to the inlet of the fuel transfer pump. A spin-on--type fuel filter is used on the engine. •
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1.7 AIR INTAKE SYSTEM.

1.7.1 The air intake system consists of an air filter with a dry-type filter element, tubing, connectors, and damps.
The air intake assembly routes filtered outside air to the engine air intake manifold. The air then enters the
cylinders when the intake valves are open.

1.8 EXHAUST SYSTEM.

1.8.1 The exhaust system consists of two exhaust manifolds, ducting, clamps,- and muffler assembly.

1.8.2 After ignition, the hot, burned exhaust gases, from the cylinders, are pushed out the exhaust valves to the
exhaust manifold, through ductlng to the muffler, and exited out the tailpipe.

1.9 LUBRICATION SYSTEM.

1.9.1 The engine lubrication system includes an oil pump, oil pump bypass valve, oil filter, oil filter bypass valve,
oil cooler, oil cooler bypass valve, and an oil manifold.

1.9.2 A six-lobe rotary oil pump is located inside the front cover of the engine and is driven directly by the
crankshaft. The oil bypass valve, located in the oil pump COver, controls pressure of oil coming from the pump.
When pressure of oil flowing into the engine exceeds 55--80 psi (380-550 kPa), the bypass valve will open,
controlling the output pressure of the pump.

1.9.3 The oil pump draws oil from the oil pan through the screened suction bell of the oil pump. The oil
discharge from the pump flows to an oil passage in the engine front cover. It is then muted through the oil cooler
and on to the oil filter. The oil filter will bypass oil if excessive restriction in the filter element is present. Oil from
the filters is then routed to the engine oil manifold. After engine lubrication, oil drains back to the oil pan. For
detailed information, refer to the engine system operation manual located in Chapter 6.

1.10 COOLING SYSTEM.

1.10.1 A radiator and fan are used to effectively dissipate the heat generated by the engine. The radiator is
mounted directly to the engine. A centrifugal-type water pump is used to circulate the engine coolant (Figure 1.3).
A blocking-type thermostat is used in the water outlet passage to control the flow. This provides fast engine
warmup and a regulated coolant temperature.

1.10.2 The tow tractor is equipped with a heat exchanger for the hydraulic steering system, and a heat exchanger
for the transmission. These are mounted within the tractor's engine bay and provide a means of dissipating heat
from the steering and hydraulic fluids.

1.11 STEERING SYSTEM.

1.11.1 The Model GT-50DZ Tow Tractor is equipped with a hydrostatic-type power steering system. Hydraulic
power is supplied by a hydraulic pump mounted on the back of the transmission.

1-1-4 CD274
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1 Coolant filler

2 Thermostathousing 3 "7
3 Coolantpump 4
4 Lube oilcooler
5 Cylinder cooling
6 Cylinder head cooling
7 Heat exchanger with return line to thermostat

housing

FIGURE 1.3 COOLING SYSTEM
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NOTE

The Model GT-50DZ Tow Tractor has two hydraulic pumps. The
pumps are mounted in tandem on the back of the transmission.
These pumps supply hydraulic power to the steering system and
the brake booster. A third hydraulic pump is installed on the
opposite side of the transmission for the lift cab option and
supplies hydraulic pressure for the up and down directional control
of the cab.

1.11.2 The steering system is composed of six major components. These components axe described as follows
(Figure 1.4).

(a) Hydraulic Pump. This is a gear-type positive displacement pump directly driven off the transmission
auxiliary drive. A suction hose from the pump inlet (suction side) is connected to the hydraulic reservoir.

(b) Flow Control Valve. This valve allows a constant volume of hydraulic fluid to flow to the steering
system at high and low engine speeds while diverting excess flow directly back to the reservoir. The valve

also contains an integral pressure relief valve which is factory pre-set at 2,250 psig (15,502 kPa).

(c) Steering Valve. The steering valve consists of a manually operated directional control valve and meter
in a single valve. Rotation of the steering wheel (which is attached to the valve) directs fluid to the steering

cylinders mounted on the steering axle.

(d) Steering Cylinders. The steering cylinders are double-acting hydraulic cylinders zrtzehed to the steering
axle. When fluid, under pressure, is directed into the cylinders by the steering valve, the cylinders extend or
retract to accomplish the required ttu'rting direction.

(e) Hydraulic Reservoir. This reservoir contains the hydraulic fluid necessary to operate the steering system,
hydraulic power to the brake booster, and provide a reserve. The reservoir contains an integral filler cap and
level gauge, strainer, and vent.

(f) Hydraulic .Filter. The ModuFlow Filter Assembly is designed for fluid to flow from the inside to the
outside of the filter element. A diverterfoypass valve ensures full-flow frlwation until bypass pressure is
reached. A Tells-All Indicator, mounted on the side of the filter housing, allows a visual indication of the
relative dirt accumulation.

1.12 BRAKE SYSTEM.

1.12.1 The master cylinder and power booster assembly supply hydraulic brake fluid pressure to the brake
cylinder at each wheel (Figure 1.5). Hydraulic power to the brake booster is supplied by a tandem-mounted, gear-
type positive displacement pump driven off the hydraulic steering pump.

1-1-6 CD274
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1.12.2 When the brake pedal is depressed, operating fluid pressure in the power booster forces a push rod in the
power booster to actuate the primary and secondary pistons of the master cylinder. Movement of these pistons
increases brake line pressure, causing the hrakeshoes to actuate.

t.12.3 The primary and secondary chambers of the master cylinder function as two separate fluid systems. One

chamber provides actuating fluid for the rear brakes, while the other chamber provides actuating fluid for the front
brakes.

1.12.4 The hydraulic booster assembly includes a battery-powered backup booster pump. This backup pump
supplies boost pressure in an emergency situation when the pressure in the brake booster cylinder is too low. This
may happen if the engine is stalled while the tractor is in motion. The backup booster pump can also be used any
lime the service brakes are needed and the tractor engine is not nmning, provided the tractor's battery is charged
and the battery cables are connected.

1.12.5 Parking Brake. The parking brake is a mechanical caliper type, which operates on the transmission output
flange. It is applied by actuating the parking brake lever in the operator's compartment. The lever is connected
to the parking brake caliper by a cable.

1.13 Llv't CAB (OPTIONAL).

1.13.1 The cab is a two-door, weathertight enclosure mounted on a steel-welded subframe. The controls are
mounted inside the cab and are linked, either hydraulically, mechanically, or electrically, to the tractor body.

1.13.2 Pressurized hydraulic fluid is routed from the gear-type hydraulic pump, through the unloading valve, to
the solenoid-operated directional control valve. This valve allows fluid flow for either lifting or lowering the cab,
depending on its setting, controlled by the cab toggle switch located on the control panel. Refer to Stewart &
Stevenson Cab Lift schematic located in Chapter 5.

(a) In cab lifting, the directional control valve routes fluid to the double pilot-operated check valve assembly,
which contains two internal check valves. Pressure in the supply line opens one side of the internal check

valves, admitting fluid to the top side of the cylinder. Simultaneously, pilot pressure, routed from the supply
side of the assembly, opens the second internal check valve. This valve vents fluid from the low side of the
cylinder, back to the reservoir.

(b) In lowering the cab, the directional valve routes the pressurized fluid to the lower side of the cylinder,
reversing the flow through the double pilot-operated check valve assembly and cylinder.

1.14 ELECTRICAL SYSTEM.

1.14.1 The following paragraphs describe the theory of operation of the electrical system of the Model GT-50DZ
Tow Tractor. Refer to Stewart & Stevenson Tow Tractor schematic diagram located in Chapter 5.
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1.14.2 Engine Starting and Battery-Charging Circuits. With the engine shift lever in neutral and engine
STOP/RUN/START switch S1 in START position, relay K1 is energized, and the contacts of engine starting
contactor K1 close. Starting solenoid L1 is energized and applies 12-volt battery voltage to engine starting motor
B1. After the engine starts and fuel pressure rises above 5 psi (34 kPa), the normally closed contacts of fuel
pressure switch $3 open to prevent engagement of the starter while the engine is running. The battery- charging
alternator G1 maintains battery BT1 in a charged condition and supplies power to the various 12-VDC engine
accessory circuits.

1.14.3 Brake Booster Motor Circuit. This circuit supplies power to the brake booster backup pump motor in an
emergency situation, when the brake booster cylinder has too low a hydraulic pressure to supply adequate boost
to the master cylinder. This may happen when the engine is stalled while the tractor is in motion, or any lime
the engine is not running. When this condition exists, the backup hydraulic brake booster pump flow switch S18
(normally open when the engine is running) is closed. Therefore, when the brake pedal is depressed, causing
switch S17 to close, it energizes backup brake booster pump motor control relay K4. The normally open K4
contacts then close, and apply 12-VDC bal_ery voltage to backup brake booster pump motor B2 and BRAKE
BOOSTER PUMP MOTOR ON lamp DS13. When the brake pedal is released, relay I(4 deenergizes. The 1(4
contacts then open, lamp DS13 exlinguishes, and pump motor B2 stops running. It takes approximately 68-72
pounds of foot pressure on the brake pedal to activate pump motor B2.

1.14.4 Engine Run Relay Circuit. At the same time that the STOP/RUN/START switch (S1) is being actuated
to crank the engine, balIery voltage is applied through fuse F2 and the closed contacts of S1 (RUN) to the engine
run relay K2. Engine run relay K2 is energized, closing the K2 contacts in the engine starting and bat_ry-charging
circuits. The contacts of K2 closing energize the engine run relay L2, allowing the engine to start and ran.

1.14.5 Horn Circuit. When horn button $5 is depressed, horn relay K3 energizes. Therefore, the normally open
K3 contacts close and energize the horn H1 with 12 VDC from battery BT1. The action of relay contacts K6 are
covered in the warning light circuit description.

1.14.6 Engine Instrument Circuit. When the engine is running and fuel pressure is 5 psi (34 kPa) or above, the
engine fuel pressure switch $4 is closed and total (elapsed) time HOLrRMETER M1 is energized. With engine
switch $1 in the RUN position, the circuits for the following instnttaents are energized: FUEL level gauge GA1,
ENGINE OIL pressure gauge GA2, engine WATER (coolant) TEMPerature gauge GA3, battery voltage meter M2,
and tachometer gauge GA4.

1.14.7 Light Circuit. PARKING LIGHTS switch $9, when placed in the ON position, applies 12 VDC from
battery BT1 through fuse F1 to the following lamps: left tail lamp DS7, right tail lamp DSS, left front parking
lamp DS9, and right front parking lamp DS10. Hydraulic brake pressure switch S10 energizes the stop element
of taillight lamps DS7 and DS8 though hazard flasher switch S12, when the brake pedal is pressed. HEAD
LIGHTS switch $11 energizes head lamps DS5 and DS6, tail lamps DS7 and DS8, and parking lamps DS9 and
DS 10. When placed in the ON position, HAZARD LIGHTS switch S 12 energizes flasher FL1. Flasher FL 1 then
turns power on and off to tail lamps DS7 and DS8 and front hazard lamps DS9 and DS10.
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1.14.8 Waming Light Circuit. The following steps (a) thru (d) describe the warning light circuit:

(a) If engine oil pressure drops below approximately I0 psi (69 kPa), engine low oil pressure switch S14
closes and engine LOW OIL PRESSure warning lamp DS12 illuminates. Conversely, when engine oil
pressure rises above approximately 10 psi (69 kPa), switch S14 opens and lamp DS12 extinguishes.

(b) When coolant temperature is below approximately 205 _F (96 °C), switch S15 is open and lamp DSll
is extinguished. This is the normal operating condition_ On the other hand, if engine coolant temperature
exceeds approximately 205 °F (96 °C), engine high coolant temperature switch S15 closes and the COOLANT
TEMPerature warning lamp DS11 illuminates.

(c) When the parking brake is applied, parking brake switch $6 closes and HAND BRAKE ON lamp DS1
illuminates.

(d) When the engine is running and fuel pressure is 5 psi (34 kPa) or above, fuel pressure switch $21 is
closed. When the transmission is not engaged, the closure of $21 will not affect anything, as the K5 contacts
in series with $21 are open when the transmission shifter is in the neutral position. However, when the
transmission is not in neutral (is engaged), the K5 contacts are closed. Relay K5 is in the engine starling and
battery-charging circuits. Therefore, when the parking brake is applied and the engine is running, and the
transmission is engaged, the HAND BRAKE ON lamp DS1 and Transmission Engaged (parking brake
warning) lamp DS17 illuminates to visually warn the driver. Moreover, at the same lime DS17 illuminates,
relay K6 is energized. The normally open K6 contacts then close and energize horn relay K3 in the horn
circui_ In turn, the normally open K3 contacts close and energize the horn HI, giving the driver an additional
warning.

(e) When the parking brake is released, lamps DS1 and DS 17 extinguish and horn H1 stops sounding. Lamp
DS17 and horn H1 can also be deenergized (with the parking brake on) by operating the transmission selector
to the neutral position or stopping the engine.

1.14.9 Auxiliary Light Circuit. This circuit is explained in steps (a) and Co), as follows:

(a) Before the tow tractor is reversed (backed up), the driver manually closes switch S 19 and thereby applies
batlery voltage to backup lamps DS15 and DS16. The lamps then illuminate to provide a visual warning that
the tow tractor is being reversed.

(b) When panel lamp switch $20 is operated in the ON (closed) position, it applies battery voltage to the
dash panel illumination lamp DS14. The lamp then illuminates, to provide the operator a better view of the
controls and indicators during low-light conditions.
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1.14.10 Engine Coolant Heater (Optional). In cold weather climates, under 40 OF(4.4 °C), an optional engine
coolant heater is used to maintain the engine coolant at an operaling temperature of 100-120 OF(38--49 °C). Refer
to engine coolant heater circuit schematic in Chapter 5. The coolant is heated and circulated through the engine.
A 115-VAC receptacle is located near the engine control panel for extemal AC connection.

1.14.11 Engine Fuel/Water Separator and Fuel Heater (Optional). The fuel/water separator and heater option are
installed in place of the standard fuel/water separator. This separator filters and removes contaminants and water
from the fuel before it enters the engine. The fuel/water separator may include a fuel heater, which is used below
40 °F (4.4 °C), to warm the fuel prior to it entering the engine, to ease starting. The fuel/water separator heating
element uses engine battery voltage to operate and is controlled by a switch located on the engine conlrol panel.
Refer to Heater Circuit sclaemalic located in Chapter 5.

1.14.12 Cab Circuits (Optional). The following paragraphs apply to units equipped with an optional cab:

(a) Cab Heater and Ventilating Fan Circuits. When engine run relay K2 is energized, 12 VDC is made
available to the heater and ventilating fan motor circuits. The fan motors can then be controlled by the
appropriate fan switch.

(b) Windshield Wiper and Dome Light Circuits (Optional). When engine run relay K2 is energized, 12 VDC
is made available to the optional windshield wipers and dome light circuits. The windshield wiper switch
controls power applied to the windshield wiper motor. The dome light switch is used to tam the interior dome
lamp on or off.
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SECTION 2

OPERATION

2.1 PRE-OPERATIONAL CHECKS.
CAUTION

BEFORE USING THE EQUIPMENT, THE OPERATOR
SHOULD CAREFULLY READ THE INSTRUCTIONS IN
THIS SECTION AND BECOME FAMILIAR WITH THE

TOW TRACTOR'S CONTROLS AND INDICATORS,
DESCRIBED IN TABLE 2.2 OF TillS SECIION.

NEVER RUN THE ENGINE WITH ll5-VAC RECEPTACLE
CONNECI't_D TO THE OPTIONAL ENGINE COOLANT

HEATER. A FLOW CHECK VALVE STOPS COOLANT
FLOW THROUGH THE HEATER WHII.F. THE ENGINE IS
RUNNING. THE HEATER WILL BE DAMAGED IF 115-
VAC IS CONNECTED TO THE HEATER RECEPTACLE
WHILE THE ENGINE IS RUNNING.

NOTE

In temperatures below 40 °F (4.4 °C), ensure that in units with

an engine fuel heater option, heaters are operating 10 minutes
prior to engine starting and tumed off before ENGINE

STOP/RUN switch is placed in the RUN position.

In temperatures below 40 °F (4.4 °C), ensure that -anits with an
engine coolant heater option are connected to engine external
115-VAC power source 1 hour prior to engine starting and
operation.

In order to ensure safe, reliable operation, perform the following checks prior to operating the tractor:

(a) Set parking brake. (Pull handle up as far as it will go.)

(b) Walk around and inspect tractor for damage or missing equipment. Check for the following:

(1) Damaged or under-inflated tires. Cold-tire pressure should be 130 psi (895 kPa). Look for cuts,
cracks in sidewalls, or foreign objects in treads.

(2) Loose wheel nuts.
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(3) Leaking planetary wheel end housings.

(4) Proper operation of hitches.

(5) Damage to lights.

(6) Fire extinguishers fully charged and in place.

(c) Look underneath tractor for leaks of coolant, hydraulic fluid, transmission fluid, or lubricating oil. If
significant leaks in any of these systems are found, re,pair as soon as possible.

(d) Check engine oil.
WARNING

DO NOT LOOSEN OR REMOVE RADIATOR CAP WI-YILE
COOLANT IS HOT. HOT COOLANT UNDER PRESSURE
CAN CAUSE SEVERE BURNS.

(e) Check engine coolant level. Coolant level should be approximately 1-1/2 inches (4 cm) below top of
radiator fill neck. Add coolant as necessary, but do not overfill. Make a visual check for leaks.

(f) Inspect engine compartment for loose hardware, loose wires, and leaking lines or fittings.

(g) Check hydraulic system reservoir by removing filler cap to ensure there is enough fluid for operation.
A very low fluid level indicates a serious leak in the system. Repair as soon as possible.

0a) When all mechanical checks are completed, move to the driver's seat in the cab. Check the operation
of hazard flasher, stop- and taillights, headlights, backup lights, and dash panel lights.

(i) Check fuel level gauge to make sure tank is full.

NOTE

Fuel contamination owing to moisture condens'mg on the inner
surfaces of the fuel tank can be minimized or eliminated by
keeping the fuel tank as full as possible. The fuel tank should
always be topped off at the end of the day's operation, as part
of the post-operation maintenance routine.

(j) Check operation of 12-VDC brake backup booster pump as follows:
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WARNING

IF ANY MALFUNCTION OF THE BRAKE SYSTEM

OCCURS, THE TRACTOR SHOULD BE TAKEN OUT OF
SERVICE UNTIL IT IS PROPERLY REPAIRED.

CAUTION

IF THE BRAKE BACKUP BOOSTER PUMP IS IN
OPERATION LONGER THAN 1 M]NUrI_, POSSIBLE
OVERHEATING AND DAMAGE TO THE MOTOR MAY

OCCUR. TI-IEREFORE, THE DRIVER SHOULD NOT
APPLY HEAVY BRAKE PRESSURE ANY LONGER THAN
IS NECESSARY.

(1) Make sure parking brake is still applied. Do not start engine. Tam engine STOP-RUN-CRANK •
switch to RUN position.

(2) Depress brake pedal firmly. The driver should be able to hear the DC motor running and see
BRAKE BOOSTER PUMP ON lamp illuminated.

NOTE

It requires a minimum of approximately 68-72 Ib (31-33 kg) of
force, to activate the pressure switch to turn on the pump
motor.

(3) Turn STOP-RUN-CRANK switch to STOP position and repeat step (2). •

(k) Start engine and allow engine to idle. When engine coolant temperature reaches 160 °F (71.8 °C),
check Wansmission oil level. Add oil as required. Do not overfill.

2.2 OPERATING PROCEDURES.
WARNING

MAKE SURE ALL PERSONNEL ARE CLEAR OF THE
TOW TRACTOR BEFORE STARTING THE ENGINE.

(a) Check that parking brake is applied and transmission lever is in Neutral (N) position.

CAUTION

TO AVOID OVERHEATING OF STARTER MOTOR, DO
NOT OPERATE STARTING MOTOR MORE THAN 30
SECONDS VVlTHOUT AIJ.OWING A MINIMUM COOLING
PERIOD OF 2 MINUTES.

(b) To stm engine, tum engine STOP-RUN-CRANK switch to RUN position. Observe the GLOW i
PLUG Lamp, when the lamp extinguishes, tam the STOP-RUN-CRANK switch to the CRANK position.
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(c) Depress brake pedal and release parking brake.

(d) Select desired position on Wansmission shift lever.

WARNING

DO NOT BACK UP (REVERSE) TRACTOR WITHOUT
FIRST OPERATING BACKUP LIGHTS SWITCH TO ON
POSITION. OPERATE SWITCH TO OFF POSITION WHEN
TRACTOR IS NO LONGER IN REVERSE.

I DO NOT SI-UrT TRANSMISSION WIqBF. HANDLINGAIRCRAFT.

(e) Release brake pedal and depress accelerator pedal to desired tractor speed.

CAUTION

THE PARKING BRAKE IS NOT INTI_NDED TO BE USED
FOR NORMAL STOPPING.

(i') To stop tow tractor, release accelerator pedal and depress brake pedal.

2.2.1 Table 2.1, which follows, lists normal engine operating conditions.

TABLE 2.1 NORMAL OPERATING CONDITIONS

Engine Oil Pressure (3,000 rpm) 40_0 psi (275---413 kPa) (approx.)
Idle 12-15psi (83-103kPa)(approx.)

Coolant Temperature 160-185 _F (71-85 °C)

Engine Governor Speed 3,000 rpm

Idle Speed 700 _pm

2.3 SHUTDOWN PROCEDURE.

(a) Halt tow tractor at its parking location.

(b) Position transmission shift lever to Neutral (N) position.

(c) Apply parking brake.

(d) "l'um off all accessory equipment (lights, etc.).

• (e) To stop tractor engine, turn engine STOP-RUN-CRANK switch to STOP position.
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2.4 CONTROLS AND INDICATORS.

2.4.1 Table 22 lists the controls and indicators and explains the specific function of each. Reference Figure
2.1 for location of the item listed.

TABLE 2.2 CONTROLS AND INDICATORS

(REFER TO FIGURE 2.1)

ITEM NAME OF CONTROL FUNCTION
OR INDICATOR

1 Lamp, HAND BRAKE ON The HAND BRAKE ON lamp illuminates when
(Parking Brake) (DS1) the hand (parking) brake is actuated.

2 Gauge, FUEL Level (GA1) The FUEL level gauge indicates the level of fuel in
the tractor fuel tank.

3 Gauge, Engine Oil Pressure The engine Oil Pressure gauge is used to monitor II
(GA2) engine luhe oil pressure.

I4 Gauge, Water Temperature The engine coolant temperature gauge is used to
(Engine Coolant Temperature) monitor engine coolant temperature.
(GA3)

5 Meter, Time Elapsed The time elapsed meter (I-Iourmeter) indicates total
(Hourmeter) (M1) engine operat_g time.

6 Meter, Battery Voltage The battery voltage meter (Voltmeter) indicates
(Voltmeter) (M2) battery voltage when the tractor is in the CRANK or

RUN position.

7 Switch, ENGINE STOP-RUN- The ENGINE STOP-RUN-CRANK switch is a
CRANK (S1) three-position, spring-return switch used to

electrically start and stop the tractor engine.

8 Switch, PARKING LIGHTS The PARKING LIGHTS switch is used to turn on

0N/OFF ($9) the front and rear parking lights.

9 Switch, HEAD LIGHTS The HEAD LIGHTS switch is used to turn on the
0N/OFF (Sll) headlights on the tractor. (It also tams on the

parking lights if they are not already on.)
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TABLE 2.2 CONTROLS AND INDICATORS (CONT.)
(REFER TO FIGURE 2.1)

ITEM NAME OF CONTROL FUNCTION
OR INDICATOR

I0 Switch, HAZARD LIGHTS The HAZARD LIGHTS switch is used to tam on the

ON/OFF (S12) front and rear hazard lights. (If optional turn signal |
switch is furnished; S12 is removed.) •

11 Transmission Shift Lever The transmission shift lever is used to activate the

six-speed forward and three speed reverse Funk II
automatic transmission.

12 Parking Brake Lever The parking brake lever is used to actuate the
parking brake.

13 Accelerator The acceleratoris used by the operatorto regulate
the speed of the tow tractor.

14 Brake Pedal The brake pedal is used by the operator to manually
activate the brake system on the tow tractor.

15 Lamp, ENGINE COOLANT The ENGINE COOLANT TEMPERATURE waming
TEMPERATURE (DSll) lamp illnminates when engine block temperature

exceeds239°F(115°C). •

16 Lamp, Engine LOW OIL The engine LOW OIL PRESSure warning lamp
PRESS (DS 12) illuminates when engine lubricating oil pressure

drops to 5.8 psi (40 kPa). •

17 Switch, FRONT PINTLE The FRONT PINTLE LIGHT switch is used to
LIGHT ON/OFF iliummate the FRONT PINTLE LIGHTS on the •

tractor.

18 Switch, PANEL LIGHTS The PANEL LIGHTS switch operates the panel
ON/OFF ($20) lights in operator's compamnent.

19 Lamp, BRAKE BOOSTER The BRAKE BOOSTER PUMP ON Iamp ilhlraiuates
PUMP ON (DSI3) whenever the booster pump is supplying brake

pressure to the brake system in an emergency
situation.

* Optional Equipment
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TABLE 2.2 CONTROLS AND INDICATORS (CONT.)
(REFER TO FIGURE 2.1)

ITEM NAME OF CONTROL FUNCTION
OR INDICATOR

20 Gauge, Tachometer (GA4) The tachometer indicates engine rpm.

21 Lamp, Parking Brake Warning Warning lamp illuminates with the parking brake
(DS17) applied, in addition to lamp DS1.

*22 Switch, Cab Heater Fan Operates fan motor for cab heating. •

*23 Switch, Windshield Defroster, Operates blower motor for front defroster tube.
FRONT

*24 Switch, Windshield Defroster, Operates blower motor for rear defroster tube.
REAR

*25 Switch, Rear Wiper Motor Operates rear windshield wiper motor.

*26 Switch, Beacon Operates rotating towing beacon. •

*27 Switch, Front Wiper (Left) Operates left front windshield wiper motor.

*28 Switch, Light, Dome Operates the cab's dome light.

*29 Switch, Defogger Fan Operates defogger fan.

*30 Defogger Fan Circulates air in cab area to defog windows.

*31 Speedometer Indicates vehicle speed. I

!*32 Switch, Overhead Wiper Operates overhead wiper motor.

*33 Switch, Front Wiper (Right) Operates fight front windshield wiper motor.

*34 Selector, STEERING MODE Selects vehicle SI'P_.,ERINGMODE. •
COOP,D/TRACK I*35 Switch, EMERGENCY Operates EMERGENCY STEERING PUMP.
STEERING PUMP ON/OFF

36 Lamp, GENERATOR NO Warning lamp illuminates when alternator has failed.
CHARGE

* OptionalEquipment
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TABLE 2.2 CONTROLS AND INDICATORS (CONT.)
(REFER TO FIGURE 2.1)

ITEM NAME OF CONTROL FUNCTION
OR INDICATOR

*37 Gauge, TRANSMISSION OIL The transmission oil temperature gauge is used to III
TEMPERATURE monitor transmission fluid temperature.

38 Lamp, GLOW PLUGS Lamp illuminates when GLOW PLUGS are hot and
engine start can occur.

*39 Phone Jack (Not illustrated) The headphone jack is mounted on the rear wall of III
the cab, between the operators seats. I*40 Light,Dome Illuminatescabarea_

*Optional Equipment
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SECTION 3

SPECIFICATIONS

3.1 INTRODUCTION.

3.1.1 The following specification tables provide important data as to the characteristics.of the GT-50DZ/50DZH •
tow tractor and its related components.

3.2 SPECIFICATION TABLES.

3.2.1 Specifications for the GT-50DZ/50DZI-I tow tractor and related components are listed in Tables 3.1, 3.2, and •
3.3.

TABLE 3.1 SPECIFICATIONS

EQUIPMENT SPECIFICATIONS

A. COMPLETE UNIT TOW TRACTOR GT-50DZ/50DZH •

1. Manufacturer Stewart & Stevenson Services, Inc.
Houston, Texas

2. Weio_at
GT-50DZ/50DZH 50,(g)0--_0,000 lb (22,680 -27,216 kg) •

3. Tractive Effort 40,000-48,000 lb (177,920 -213,504 N)
(varies with surface conditions)

4. Speed (Max.) 15 mph (24/an/h)
5. Length (Front/Rear Hitches) 224 in. (568 cm)

Length (Less Hitches) 188 in. (478 can)
Length (w/Ground Power Unit) 266 in. (675 cm)

6. Width 102 in. (259 cm)

7. Height (Less Cab) 65 in. (165 cm), includes fuel fill pipe. •
(With Cab Model 416) 86 ip_ (218 cm)

8. Wheel Base 90 in. (229 cm)

9. Turning Radius (Outside) 21 ft. 6 in. (6.6 meters)
10. Ground Clearance 7 irk (17.8 cm) •

B. ENGINE

1. Mantffacturer Deutz

2. Type 4-cycle, in-line 6-cylinder diesel, Model BF6M 1013
mrbocharged

3. Number of Cylinders 6
4. Bore 4.25 in. (108 ram)
5. Stroke 5.12 in. (130 ram)
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TABLE 3.1 SPECIFICATIONS (CONT.)

EQUEPMENT SPECIFICATIONS

B. ENGINE (CONT.)

6. Effective Displacement 436 cu. in. (7 L)

i 7. Speed (Idle) 700 rpm
(Governed) 2,500rpm

8. Compression Ratio 17.6:1
9. FiringOrder 1,5,3,6,2,4

• 10. Number of Main Bearings 7

11. Governor Mechanical/Speed Limiting
12. Starting Motor Deutz

13. Altemator- Battery Charger Deutz
14. Regulator Deutz

C. TRANSMISSION

1. Manufacturer Funk Mfg. Co., Inc.
• 2. Model 2263E13NB, Spec YZ15176

3. Speeds 6Fwd,3Reverse
4. Conlrols Eleclric,Modulated
5. Low Ratio 5.2:1

D. AXLF_ - FRONT

1. Manufacturer/Model Rockwell Int., Model 5MRDIA

2. Type Planetary Drive (Limited Slip)
3. Overall Reduction 24.50:1

E. AXLE - REAR

1. Manufacturer/Model Rockwell Int., Model 5MRA

2. Type Planetary Drive (Limited Slip)
3. Overall Reduction 24.50:1

F. WHEELS AND TIRES

1. Wheel Type Heavy-Duty (10-Stud Hole)
• 2. Tire Size 365/80R20PXZA

3. InflationPressure 130psig (895 kPa)
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TABLE 3.1 SPECIFICATIONS (CONT.)

EQUIPMENT SPECIFICATIONS

G. BRAKES

1. Service Brakes, Front

and Rear 400X120 Hydraulic Drum
Service Brakes, Front

and Rear 400X120 Hydraulic Drum

2. Parking Mechanically actuated caliper

located on transmission output
flange-moanted disc.

H. STEERING HYDRAULIC SYSTEM

1. Type Hydrostatic
2. Pump Direct-drivenGearType
3. Steering Cylinders Twin, double-acting •
4. HydraulicPressure 2,250 psig (15,487 kPa)

I. ELECTRICAL SYSTEM

1. Starting System 12 VDC
2. Charging System 12 VDC, 95 Amp

J. CAPACITY OF LUBE SYSTEMS (Approximate values)

1. Engine Lube Oil 22 qualts (21 L)
2. Trmasmission Lube Oil 4 gallons (15 L)
3. Front Axle Lube Oil

Differential Carrier 12 quarts (11.4 L)
Planetary Ends (2) 2.5 quarts (2.4 L)

4. Engine Cooling System 2.5 gallons (9.8 L)
5. EngineFuel Tank 43 gallons(163 L)
6. Hydraulic Steering System 12.9 gallons (48 L)

K. ENGINE PROTECTIVE SYSTEM

The abnormal operating conditions listed below will cause ilblmination of warning lights located in
operator's insmunent panel.

1. High Water (Coolant) Temperature 239 "F (115 °C)
2. Low Engine Oil Pressure 5.8 psi (40 kPa)
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SECTION 3 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 3.1 SPECIFICATIONS (CONT.)

L. ENGINE OIL GRADES

For the SAE viscosity grades of engine oil to use at various lemperatures, refer to the Deutz Operator's
Manual located in Chapter 6.

M. TRANSMISSION OIL GRADES

NOTE

Stewart & Stevenson recommends the use oflSO VGI0 MOBIL
1310 in the tranmaission.

RECOMMENDED TRANSMISSION OILS

PREVAILING AMBIENT TEMPERATURES OIL SPECIFICATIONS

Above -10 OF(-23 °C) Hydraulic Transmission Fluid Type C-3 (Except
Grade 30)

Below -t0 °F (-23 °C) Hydraulic Transmission Fluid Type C-3 (Except
Grade 30)

Auxiliary preheat required lo raise temperature in
the sump to above -I0 OF(-23 °C)

Above 32 _F (0 °C) Hydraulic Transmission Fluid Type C-3 or C-3
Grade 30

3.3 POINTS OF SERVICE, SPECIFICATION, AND CAPACITIES.

For location of unit service points, specification, and capacities, refer to Figure 3.1 and Table 3.3 Service and
Lubrication Point Specifications.
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 3

TABLE 3.2 ENGINE LLIBE OIL SPECIFICATIONS

°F86-

77"

a8.

59,

50.

41.

32.

23

14

s

-'-13

-22

J [-31 I

-40

NOTE

ApprovedAPI0ils:

Naturallyaspiratedengines. CC

Torbochargedengines: CD CF

CE CF4

ApprovedCCMCOils:

Naturallyaspiratedengines: D4

Turbochargedengines: D4 05'

' D5 (sulfateash> 1.8% bymass)corresponds
to SHPD °

• SHPD(SuperHighPerformanceDiesel)oils.

tl in doubt,askthenearestseP_icerepresentative.
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FIGURE 3.1 SERVICING POINTS (SHEET 1 OF 2)
(REFER TO TABLE 3.3)
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TABLE 3.3 SERVICING POINTS

(REFER TO FIGURE 3.1)

ITEM DESCRIPTION SPECIFICATION CAPACITY
APPROXIMATE)

1 Hitch Pin Chassis Lube MIL-G-10924 Two Pins

2 FuelFill Cap SeeEngineManual 43 Gallons
in Chapter 6 (163 L)

3 Wheel End Assy. API GL 5, 80W90 2.6 Quarts
(Fill ping in (2.4 L)
center of hub;

drain plug m

perimeter.)

4 EngineOilFiller
Cap

5 EngineCoolant
Filler Cap

6 Final Fuel P/N 117-4423
Filter Element

7 Engine Oil See Engine Manual in See Engine Manual
Dipstick in Chapter 6 in Chapter 6

8 Hydraulic System P/N 932409
Filter Element

9 Engine Air Cleaner P/N 70459A
Element

10 Hydratdic Reset- Dexron II 18 Gallons
voir Filler/Dip- (68 L)
stick

10A Tire Pressure 365/80R20PXZA 130 psig (895 k.Pa) •

(Cold)
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FIGURE 3.1 SERVICING POINTS (SHEET 2 OF 2)
(REFER TO TABLE 3.3)
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TABLE 3.3 SERVICING POINTS (CONT.)
(REFER TO FIGURE 3.1)

ITEM DESCRIPTION SPECIFICATION CAPACITY
(APPROXIMATE)

11 Tie-Rod Ends Chassis Lube MIL-G-10924

12 Bolster Pivot Chassis Lube MIL-G-10924 Two Fittings

13 Trunnion Pivot, NLGI No. 2, rust and Four Fittings

Front Axle, (Top corrosian inl-tibitors,
and Bottom) able to withstand

extreme pressure

14 Pivot Ends, Chassis Lube MIL-G-10924 Four Fittings
Steering Cylinders

15 Differential Fill API GL 5, 80W90 2.4 Gallons

Plug (9 L)

16 Brake Master Brake Fluid, DOT-3 Add Fluid

Cylinder as Required

17 Engine Coolant See Engine Manual in 2.38 Gallons
Chapter6 (9L)

18 Drive Shafts Chassis Lube MIL-G-10924 Six Fittings

19 Transmission Fill See Table 3.1 4 Gallons

Plug (15 L)

20 Transmission See Transmission Manual,

Dipstick Chapter6

21 Transmission Fluid PIN 4003483
Filter

22 Engine Oil Filter P/N 117-4421 I

23 Fuel/Water P/N 2020 SM-OR 1
Separator
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SECTION 4

SHIPPING

4.1 INTRODUCTION.

4.1.1 This section contains insla-uctions for the preparation of shipping the tow tractor from one location to
another. Normally, the shipping of the unit does not involve storage time. If the unit is to be stored before or after
shipment, refer to section 5 of this chapter for details of preparation. The tractor is normally shipped in a fully
operational status. The tractor can be driven to on-load or off-load from the trailer bed of the Iransporting truck.
Any systems that are not operational shall be appropriately tagged on the unit and indicated on the shipping
document that accompanies the tractor. If the fully operational method of shipment is not preferable, refer to
paragraphs 4.4 through 4.8.

4.2 TIE-DOWN POINTS.

4.2.1 There are two tie-down points on the tow tractor. The tow tractor is secured through the forward and rear
hitch pins. No other tie-d0wn points are authorized.

4.3 LLPTING.

WARNING

TO AVOID INJURY TO PERSONNEL OR DAMAGE TO

EQUIPMENT, ALWAYS USE LIFTING EQUIPMENT,
SUPPORTS, AND CHAINS WITH A SAFE MINIMUM
CAPACITY OF ONE AND ONE-HALF (1-1/2) TIMES THAT
OF THE OBJECT BEING LIPThD OR SUPPORTED.

4.3.1 If lifting points are available, these points will be stenciled on the tractor or lifting eyes will be provided.
The tow tractor may be lifted by a hydraulic lift (forklift) or by an overhead crane with capacity of 1-1/2 times
greater than the unit being lifted.

4.4 PREPARING ENGINE.

4.4.1 Drain fuel tank; close and seal all openings.

4.4.2 Drain coolant from engine cooling system; close and seal all openings.

4.4.3 Seal end of exhaust with weatherproof tape, to prevent entry of forei_mamatter.

4.4.4 Seal the engine air intake by enclosing the air cleaner assembly in plastic sheeting and securing with duct
tape to prevent entry of foreign matter.
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4.5 PREPARING UNIT.

4.5.1 Batteries.

(a) Disconnect battery cables and securely fastened inside enclosure to prevent them from coming in
contact with battery terminals.

(b) Ensure battery holddown devices are installed and tightened.

4.5.2 Windshields (Cab Option Only). Protect windshields with heavy cardboard or other suitable material and
strapping, to prevent damage from impact by flying or loose debris.

4.5.3 Control Panel (Without Cab Option Only). Protect control panel with cardboard or other suitable material
to prevent damage from impact by loose debris.

4.5.4 Warning Beacons. Remove roof-moanted beacon(s), if supplied, before shipmem. Securely tape a protective
covering over the beacon mounting plate(s). Securely pack roof-mounted beacun(s) in a box(es), label box(es),
and ship with unit.

4.6 MARKING.

4.6.1 Before shipment, make sure that a warning tag of some type is securely fastened to the start switch on the
control panel. Tiffs tag should warn as to the following:

W._I_IING

DO NOT START ENGINE! COOLANT HAS BEEN DRAINED.
FUEL HAS BEEN DRAINED.

4.7 RECEIVING EQUIPMENT.

4.7.1 Inventory. Inventory items received against shipper's Bill of Lading. Note any missing items on Bill of
Lading.

4.7.2 Inspection. Inspect equipment for damage. Damaged coverings require an in-depth inspection in that area.
Note any damaged items or protective coverings on Bill of Lading.

4.7.3 Notification. Immediately notify the shipper and any other responsible parties of missing items and/or
damage found to the unit or parts of the unit.

4.8 PREPARING UNIT FOR SERVICE.

4.8.1 Windshields (Cab Option Only). Remove strapping and coveting from windshields.

4.8.2 Warning beacon(s). If warning beacons are supplied on unit, remove protective tape covering from beacon
mounting plate(s), remove beacon(s) from box(es), and install beacon(s).

4.8.3 Air Cleaner. Remove protective covering from air intake of the engine air cleaner.
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4.8.4 Batteries. Ensure battery holdclown devices are secure. Coat battery posts with petroleum jelly and install
balXery cables. Charge batteries if needed.

4.8.5 Engine. Perform the following:

(a) Remove sealing tape from end of exhaust pipe.

(b) Fill engine cooling system and radiator with coolant. Use coolant per Deutz Operation and Maintenance
Manual, Chapter 6, Tab A, of this manual.

(c) Fill fuel tank with diesel fuel per Deutz Operation and Maintenance Manuai, contained in Chapter 6 of
this manual.

4.8.6 Control Panel (Without Cab Option Only). Remove cardboard from control panel.

4.8.7 Markings. Remove WARNING tag from start switch on the control p3nel. Perform Daily maintenance tasks
as listed on the Preventative Maintenance Schedule in Chapter 2, Section 3, of tlus manual. Perform Pre-Start
Procedures and Operation Procedures in Chapter 2, Section 3, of this manual.
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SECTION 5

STORAGE

5.1 SHORT-TERM STORAGE.
NOTE

Short-term storage applies to equipment that is to be stored for a
period of 30 to 120 days.

5.1.1 Engine. No special requirements.

5.1.2 Transmission. No special requirements.

5.1.3 Drive Axles. No special requirements.

5.1.4 Tires.
WARNING

TO AVOID INJURY TO PERSONNEL OR DAMAGE TO

EQUIPMENT, ALWAYS USE LIPTING EQUIPMENT,
SUPPORTS, AND CHAINS WITH A SAFE MINIMUM
CAPACITY OF ONE AND ONE HALF (1-1/2) TIMES THAT
OF THE OBJECT BEING LIPII_D OR SUPPORTED.

(a) Use forklift or crane and lift unit.

(b) Support tractor with blocks beneath axles or body, to remove tractor weight from tires.

5.1.5 Batteries. Disconnect battery cables. Maintain batteries in a fully charged state during storage. Refer to
Maintenance instruction 09012.

5.2 RETURN TRACTOR TO OPERATION AP'IP_.,RSHORT-TERM STORAGE.

5.2.1 Tires.
WARNING

TO AVOID INJURY TO PERSONNEL OR DAMAGE TO

EQUIPMENT, ALWAYS USE LIP'I'ING EQUIPMENT,
SUPPORTS, AND CHAINS WITH A SAFE MINIMUM

CAPACITY OF ONE AND ONE HALF (1-1/2) TIMES THAT
OF THE OBJECT BEING LIP'I'I_D OR SUPPORTED.

(a) Use foiklift or crane and lift tractor.

(b) Remove blocks from beneath axles or body.
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(c) Lower tractor to ground.

(d) Check tire pressure, if required inflate to 130 PSI (895 kPa).

5.2.2 Batteries.

(a) Clean battery posts and cable clamps.

(b) Check electrolyte levels, service ff required,.

(c) Lightly coat clamps and battery posts with petroleum jelly.

(d) Connect battery cables.

(e) Charge batteries, if required.

5.2.3 Engine.

(a) Visually inspect systems to ensure integrity. Refer to Maintenance Instruction 01004, in Chapter 2.

(b) Check fluid levels and service as required. Refer to Maintenance Instruction 99003, in Chapter 2.

5.2.4 Transmission. Service as required. Refer to Maintenance Instruction 99003, in Chapter 2.

5.3 LONG-TERM STORAGE.
NOTE

Long-term storage is defined as a period of time exceeding 120
days.

5.3.1 Engine. It is recommended that volatile corrosion inhibitors (NOX-RUST VCI# 10 oil),black or dark
colored plastic bags, and sealing tape (Kendall No. 231) be used to prevent internal engine damage, due to

• moisture. For application of this oil, an air compressor with sprayer attachment can be used. After application, the
engine must be completely sealed to prevent vapors from escaping. For additional information on VCI oil contact:

Customer Service
Danbe_t Chemical co.

1200 Jorie Blvd.

Oakbrook,Ill'mois 80521

Telephone:(312) 582-1000
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(a) Cooling System. Ensure system is clean and fiUed with a 50/50 mixture of ethylene glycol anlifreeze
and water, or an antifreeze mixture suitable to prevent freezing. Start unit, allow temperature to rise
sufficiently to circulate coolant. Stop unit and allow to cool. Check level and fill as required to prevent any
air space. Install radiator cap.

CAUTION

WHEN TURN/NG ENGINE OVER WITH STARTING CIRCUIT
DISABLED DO NOT OPERATE STARTER FOR MORE THAN
30 SECONDS TO PREVENT OVERHEATING AND DAMAGE
OF THE STARTER MOTOR.

(b) Air Intake. Remove air intake filter element. Disable starting circuit by pulling F2 located in back of
the control panel. Turn the engine at cranking speed for approximately 15 seconds and use a sprayer to add
a mixture of 50% VCI oil and 50% engine oil into the air intake. Minimum application rate is 2 ounces
(60 nil). Install air filter element. Completely enclose air cleaner with dark plastic bag and seal with tape.

(c) Crankcase and Hlter Elements. Oil filter elements do not need to be changed. If oil has been used 50
hours or less, leave it in the sump and add VCI oil at a rate of 3 to 4% by volume. If the oil has more than
50 hours of use, change it and add VCI oil at a rate of 3 to 4%. Place and seal plastic cover over dipstick
and crankcase breather, use tape to seal any openings.

(d) Exhaust. Disconnect exhaust system at the engine exhaust manifolds, use sprayer to apply a mixture of
50% VCI oil and 50% engine oil into the exhaust manifold openings. Minimum application rate is 2 ounces
(60 ml,). Connect exhaust system. Seal exhaust pipe with tape and plastic.

(e) Fuel System. Drain fuel tank. Use sprayer to apply 1 ounce (30 mi.) of VCI oil per each 7.50 gallons
(30 liter) of tank capacity. Seal tank opening. Remove fuel filter, drain and reinstall. Clean the primary fuel
filter (if equipped). Remove fuel injectors. Check fuel injectors and recondition if necessary, spray 1 ounce
(30 ml.) of 50% VCI oil and 50% engine oil in each cylinder. Install fuel injectors and tighten to 30
ft/lb.(40 N.m). With a bar or turning tool, rum engine over slowly to lubricate cylinder walls.

(f) Belts. Loosen belt tension.

(g) Engine Exterior. Apply roultlpurpose grease on moving parts such as rod threads, linkage, and joints.
Check all openings of the engine to ensure plastic covers are in place and sealed. Secure a waterproof cover
over engine.
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(h) Tagging. Fasten a tag to the starting switch on the control panel contairang the following information:

WARNING
DO NOT START ENGINE!

UNIT IN STORAGE.
ALL SYSTEMS DRAINED OR PRESERVED.

5.3.2 Batteries. Disconnect battery cables and remove batteries from unit Lightly coat cable clamps and hold
down hardware with petroleum jelly. Place balIeries in a dry, well ventilated area. Charge batteries if required,
to obtain a specific gravity of 1.225. Do not store batteries directly on floor or ground.

NOTE

Remove waterproof cover every 2 to 3 months, check for engine
corrosion and integrity of sealed areas. If any sealed system

appears open, refer to appropriate system listed above and repeat
application.

5.3.3 Drive axles. No special requirements.

5.3.4 Transmission. Refer to manufacturers recommendations contained in Funk, Model 2000 service manual,

located in Chapter 6.

5.3.5 Tires.
WARNING

TO AVOID INJURY TO PERSONNEL OR DAMAGE TO

EQUIPMENT, ALWAYS USE LII'TING EQUIPMENT,
SUPPORTS, AND CHAINS WITH A SAFE MINIMUM
CAPACITY OF ONE AND ONE HALF (1-1/2) TIMES THAT
OF THE OBJECT BEING LIP'I't_D OR SUPPORTED.

(a) Support tractor with blocks positioned beneath axles or body, to remove weight from tires.

(b) Reduce air pressure in tires to 60 PSI (414 kPa.).

5.3.6 Windows (Cab Option Only). Place heavy cardboard over windows, using bands around cab to hold in
place,

5.4 RETURN TRACTOR TO OPERATION AP'I'tsR LONG-TERM STORAGE.

5.4.1 Tires.

(a) Inflate tires to 130 PSI (895 kPa).

Co) Remove tractor from blocks, as outlined in paragraph 5.2.1.
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5.4.2 Windows (Cab Option Only). Remove cardboard and strapping.

5.4.3 Batteries.

(a) Check levels and service if required. Refer to Maintenance Instruction 09012, in Chapter 2.

(b) Install batteries in tractor.

(c) Clean battery cables and posts.

(d) Lightly coat clamps and battery posts with petroleum jelly.

(e) Connect battery cables to posts.

5.4.4 Engine.

(a) Remove plastic covers and tape from all openings of engine, and fuel tank.

(b) Drain oil sump, replace filters and refill oil sump. Refer to Maintenance Instruction 06003 in Chapter
2.

(c) Tighten alternator and water pump belts. Refer to Maintenance Instruction 99004 in Chapter 2.

(d) Replace fuel filter and water separator. Refer to maintenance instructions 04010 and 04008 in Chapter
2.

(e) Fill fuel tank and prime system. Refer to Maintenance Instruction 04010 in Chapter 2.

(f) Check coolant system and service if required. Refer to Deutz Operation and Maintenance Manual,
located in Chapter 6, Tab A.

(g) Turn engine in normal rotation direction, using a bar or turning tool, to ensure there are no hydraulic
locks or resistance.

5.4.5 Transmission. Refer to manufacturers recommendations contained in Funk Shift-O-Matic, Model 2000

transmission service manual, located in Chapter 6, Tab B.

5.4.6 Drive axles. No special requirements.

5.4.7 Perform pre-operational checks (refer to Maintenance Instruction 01004 in Chapter 2), remove warning tag
from cab, and start unit. Unit may run rough and smoke for a few minutes tmtil all preservative has been
cleared from system. Before returning unit to service, operate at no load to ensure all systems are operating
correctly.
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SECTION 1

PREVENTIVE MAINTENANCE SCHEDULE

1.1 INTRODUCTION.

1 .I.1 This preventive maintenance schedule (Table 1.1) defines preventive maintenance tasks and time intervals
for each task. This schedule applies to all GT-50DZ tow tractors. The following information will help you to use
the preventive maintenance schedule.

1.2 HOW TO USE THE PREVENTIVE MAINfI_NANCE SCHEDULE.

1.2.1 In order to use the preventive maintenance schedule, perform the following steps:

a. Refer to Table 1.1. The scheduled maintenance tasks are listed in rows on the far left-hand side of the

table. The frequency of maintenance is listed in columns at the top of the table.

b. Immediately to the right of the maintenance tasks are references, which direct the technician to the
required maintenance procedures. The references are defined as follows:

(1) MI 01001, iI 02001, etc.: Refer to Maintenance Instructions located in Chapter 2, Section 3.

(2) Chapter 6, Tab A, Tab B etc.: Refer to manufacturer's data located behind Tabs A, B etc. in Chapter
6 of this technical manual.

c. From the reference column, follow the row to the tight until you see an "X" in one of the blocks.

d. From the "X", follow the column up until you reach the recommended frequency, or time interval
between maintenance. Both caleedar-day and hourly time intervals are included.

WARNING

ENSURE THAT PERSONNEL ARE WELL CLEAR OF THE
TRACTOR WHEELS BEFORE BEGINNING THIS
PROCEDURE. DEATH OR SERIOUS INJURY CAN RESULT
IF SOMEONE IS CRUSI4F_ BETWEEN THE WHEELS AND
THE TRACTOR.

CAUTION

TO PREVENT DAMAGE TO UNIT, DO NOT EXCEED THE
RECOMMENDED TIME INTERVAL BETWFF.N INSPEt.IION,
SERVICING OR LUBRICATION. INCREASE THE FRE-

QUENCY OF INSPECTION, SERVICING, AND LUBRI-
CATION IF THE UNIT IS OPERATED IN HARSH
ENVIRONMENTAL CONDrTIONS.

e. Each "X" indicates a need for preventive maintenance at the specified time interval. Perform the
maintenance item at or before the indicated time interval.
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TABLE 1A PREVENTIVE MAINTENANCE SCHEDULE

WEEKLY MONTHLY 6 YEARLy
PREVENTIVE REFERENCE DAILy MONTHS 1000

MAINTENANCE TASKS SOE[RS 200 EURS 500 HRS I_S

Fiuid l._e_. Check MI 99003 X

Unit. Visual Inspection MI 01004 X

Fuel/WaterSeparator,Drain W_ter M] 04007 X
(V.ay_rSelm=or)

] _.y, s_n,i_ _,n09o12 X

Tim Pr_amrea,(_eck /VII02007 X

H_/Clam_. hspecffRepla_ Chapter6, Tab A X

Engine Air Cleaner, M] 08004 XCheck _oa Indicator.

DLffermtial and Wheel End Assembly h,fl 02009
* X! Chez.kOil I.=veas *

WaterPemp & Altem_or V-drive M1 _O4 X
Belts, lnspe_Adju_

Tnmsmission Oil and _lter, M] 02010 X
c_mg_o_ Re#aceFiker.

Fuel l_ter, Clmnge Elemeat. MI 04010 X

Engine Off and Filten, M] 06003 X
C_nge Oil, Replace Filter.

ValveLash. ** _apter 6, Tab A ** X

S©lvic_Brake Reservoir, Check Level Nil 03007 X

Su_rmg Assemblyandl)_iveslmfa, Nil0200°o X
Lobdcaz¢.

Fuel Water Separator,Replace, I_ 04009 X
(i_0,corSeVaraor)

Parldng Broke, Inspect/Adjmt M] 03006 X

Sewic_ Brake S_, Iaspe.cURepla_ MI 03008 X

* C_eck f_st 50 hoers, thenaccording to schedule.
** Check first 200 hours, then acccmfing to schedule.
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TABLE 1.1 PREVENTIVE MAINTENANCE SCHEDULE (ceNT)

WEEKLY MONTHLY 6 YEARLY

pREVENTIVE REFERENCE DAILY MONTHS 1000
MAINTENANCE TASKS :50 HRS 200 HRS .f00 HItS HRS

Service Brake System, Bleed Wheel MI 03009 X
Cy_nders

Differ_afial and Wheel End Assemblies MI 02011 X
Change O_

Radiant, Inspect and Clean Core Chapter 6, Tab A X
and Fins (Exterior).

Thermostats _ad Seals, Check Chapter 6, Tab A X

Cooling System, Clean, Fbasl_ and Chapter 6, Tab A X
R¢pla_ Coolant.

Hydraufic Oil System, Change OiL MI 12001 X
Replace Falter

X

X

X

X

X

X

X

X

X

X

X

X
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SECTION 2

TROUBLESItOOTING

2.1 INTRODUCTION.

2.1.1 The following troubleshooting tables provide information for diagnosing and correcting problems with
the GT-50DZ tow tractor. This introduction will help you to quickly identify the problem and to make the
necessary repairs to bring the unit back into service.

2.2 HOW TO USE THE TROUBLESHOOTING TABLES.

2.2.1 Before beginning any trouble diagnosis or corrective action, perform the following steps:

(a) Determine which of the following categories most closely relates to the problem your unit is
experiencing:

(1) Engine Starting Failures (Tables 2.1 and 2.2)

(2) Hydraulic Steering (Table 2.3)

(3) HydraulicBrakes (Table 2.4)

(4) Indicator Lamp and Lights (Table 2.5)

(5) Gauges (Table 2.6)

(b) Tum to the applicable troubleshooting table and read the information carefully.

NOTE

The probable causes for problems are listed in descending order
from "most likely" to "least likely" to occur.

(c) Carefully perform the troubleshooting steps and recommended corrective action.

(d) When needed, the tables refer to Maintenance Instructions (MI XXXXX) for corrective action.
Refer to the appropriate Maintenance Instruction, being careful to select the correct procedure for the
assembly part number used on your unit.

2.3 OBTAINING FACTORY ASSISTANCE.

2.3.1 Where any references require contacting Stewart & Stevenson Services, Inc., follow these steps:

(a) Ensure that all steps of the troubleshooting chart(s) have been checked.
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(b) Ensure that any Maintenance Instructions used apply to the part number assembly installed on your
unit and that the instructions have been strictly complied with.

(c) Refer to the tow tractor n_meplate for the unit Serial Number, note the part numbers of the
affected assemblies, and contact:

Stewart & Stevenson Services, Inc.
P.O. Box 1637

Houston, TX 77251-1637
Phone: 800-527-3246

Phone (in Texas): 713-923-2161 (Warranty Dept.)
FAX: 713-923o9930

2-2-2 CD274
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 2

TABLE 2.1 NO RESPONSE wHEN ENGINE START SWITCH IS ENERGIZED

WARNING

DISCONNECT BATIt_RIES BEFORE PERFORMING

CONTINUITY OR RESISTANCE CHECKS ON ELECTRICAL

COMPONENTS. SEVERE BURNS COULD RESULT FROM

COMING IN CONTACT WITH A LIVE CIRCUIT. REMOVE

ALL RINGS, WATCHES, AND JEWELRY BEFORE

PERFORMING VOLTAGE CHECKS.

NO RESPONSE WHEN ENGINE START SWITCH IS ENERGIZED

CAUSE CORRECTIVE ACTION

1. Transmission not m neutral (N) Place transmission selector lever in neutral (N)
position.

2. Loose battery connectors 1. Clean and tighten battery cables.
2. Repair or replace damaged battery cables as needed.

3. Battery Dead 1. Service and charge batteries. Refer to NII 09012.
2. Replace Batteries with damaged terminal(s), case, or

cell plates.

4. 20ampfuse(F2)open Replacefuse(F2).

5. 20 amp fuse (F4) open Replace fuse (F4).

6. Loose starter connnotions 1. Check starter motor (B1) and solenoid (L1)
conn_tions.

2. Clean and tighten loose connections.

7. Defectivestarter Removeandrepair or replacestartermotor.

8. Electronic speed switch assy. (A1) contact dose Replace electronic speed switch assembly (A1).

9. Engine RUN/START switch (Sl) malfunctioning 1. Test switch (S1).
2. Replace switch (S1).

10. Engine starting contactor (K1) defective 1. Tighten connectors.
2. Replace contactor (K1).

11. Engine ran relay (K.2) defective Replace relay (I(2).

12. Energtzed ordy when transmission shifter in neutral 1. Check and tighten connectors.
position relay (K5) defective 2. Replace relay (K5).

13. Engine rnnning relay (I(6) defective 1. Check and tighten connectors.
2. Replace relay (K6)

14. Emergency engine shutdown switch ($7) 1. Test switch
malfunctioning (Optional) 2. Check and tighten connectors

3. Replaceswitch($7) •

15. Engine seized Refer to De.utz engine manual in Chapter 6, Tab A.

CD274 2-2-3
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CHAPTER 2 STEWART & STEVENSON SERVICES, INC.

SECTION 2 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 2.2 ENGINE CRANKS BUT WILL NOT START
r

ENGINECRANKSBUTWILL NOTSTARTI

CAUSE CORRECTIVE ACTION
I

1. Fuel low 1. Fill fuel tank.

2. Bleed fuel lines. Refer to MI 04010 for fuel system
bleeding procedure.

2. High lube oil viscosity 1. Drain crankcase and fill with correct viscosity off for
current ambient temperatures.

'2. If optional engine heater is installed, operate heater to thin
oil.

3. Low battery output 1. Service and charge baaeries. Refer to MI 09012.
2. Clean and tighten dirty or loose battea'y cable terrffmals.
3. Repair or repIace damaged battery cables.
4. If ba_l,-y heater is provided, operate heater to warm

battery.
5. Replace damaged batzeries.

4. Loose starter connections Clean and tighten starter connections.

5. Starter defective Replace starter.

6. Air in fuel lines 1. Check for air leaks.

2. Bleed air from system. Refer to MI 04010 for fuel system
bleeding procedure.

7. Contaminated fuel 1. Inspect fuel tank and filter for Cat or other contzaninants
end replace or clean as necess_¢.

2. Refer to Nil 04008 and MI 04010. If optional equipment is
installed, refer to MI 04007 and MI 04009.

8. Faulty fuel pump Call Stewart & Stevenson for Deutz sea-vice information or
refer to Deutz System Operation, Testing and Adjustment
Manual in Chapter 6, Tab A.

9. Furl injection timing incorrect Adjust injection timing. Refer to Deutz System Operation,
Testing and Adjustment Manual in Chapter 6, Tab A.

10. Intake air flow restricted 1. Inspect air intake filter for reslrielions. Refer to MI 08004.
2. Remove debris or replace filter. Refer to Nil 08005.

11. Engine ran solenoid (I.,2) defective 1. Check and tighten connectors.
2. Check wiring circuit to ensure solenoid is energized.
3. Replace solenoid (L2).

12. Electronic conl_ol unit assembly (ECU) defective 1. Check circuit end wiring integrity_
2. Reset circuit breaker (CB1) if tt_ped.
3. Replace eleclronio control unit (ECU).

,d,

13. Glow plugs (GPI - 6) defective 1. Check oircait end tighten connectors.
2. Replace glow plugs (GPI - 6).

14. Low engine compression Call Stewart & Stevenson for Dentz service information.
P
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AIRCRAFr GROUND SUPPORT EQUIPMENT SECHON 2

TABLE 2.3 HYDRAULIC STEERING TROUBLESHOOTING

WARNING

EXERCISE EXTREME CAUTION WHEN PERFORMING

MAINTISNANCE ON THE HYDRAULIC SYSTEM. FLUID

ESCAPING UNDER HIGH PRESSURE CAN CAUSE

SERIOUS PERSONAL INJURY.

NO RESPONSE WHEN STEERING WHEEL IS TURNED SLOWLY

CAUSE CORRECTIVE ACTION

Low fluid level 1. Check fluid level in reservoir. Add fluid as necessaz-y.
2. Check for leaks in system.
3. Repair or replace defective fines or components.

SLOW OR HARD RESPONSE

CAUSE CORRECTIVE ACTION

I. Filter bypassed 1. Check hydraulic falterindicator.
2. If filter is in bypass position, change falter element. Refer

to Nil 12001.

2. Line restriction 1. Check lines for damage.
2. Repair or replace lines as required.

3. Damaged component Repair or replace component as required.
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CHAPTER 2 STEWART & STEVENSON SERVICES, INC.

SECTION 2 AIRCRAPT GROUND SUPPORT EQUIPMENT

TABLE 2.3 HYDRAULIC STEERING TROUBLESHOOTING (CONT.)

HYDRAULIC PRESSURE LOW

CAUSE CORRECTIVE ACTION

1. Hydraulic pump NOTE

Make the following pressure checks with the
engine running at proper idle speed. Wheels
must be turned hard over, to bottom out

cylinder.

Check hydraulic pressme.
a. Install pressure gauge in hydraulic system.
b. Check that hydraulic pressure is approximately

2250 PSI (15,503 kPa).
c. Ifpressure is significantly less than 2,250 PSI

(15,503 kPa), break connections and check pump
discharge pressure for 2,250 PSI (15,503 kPa).

2. Flow control valve malfunctioning 1. If pump disch_ge pressure is 2,250 PSI (15,503 kPa),
check relief valve by turning clockwise to increase
pressure, counterclockwise to reduce pressure.

2. If no change is noted, tap flow control valve to unstick or
replace flow control valve.

3. Steering valve malfunctioning 1. With steering wheel (st_nng valve) held stationary, check
that pressure does not exist at steering cylinders.

2. If pressure exists, steering valve is faulty.

4. Steering cylinders malfunctioning 1. If no pressure exists, check steering cylinders.
a. With gauges _rr_hed to the tee cormectlon of esch

cylinder, rotate steering wheel and check pressure at

both cylinders. One cylinder will register
approximately 2,250 PSI (15,503 kPa) and the other
should register little or no pressure while the

steering wheel is being turned.
b. If significant pressure exists at both points, one

cylinder is faulty. Steeling cylirtdexs must be
removed and checked to determine their condition.

2-2-6 CD274
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STEWART & STEVENSON SERVICES, INC. CHAPTER 2

AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 2

WARNING

ENSURE THAT PERSONNEL ARE WELL

CLEAR OF THE TRACTOR WH_._-'LS BEFORE

BEGINNING THIS PROCEDURE. DEATH OR

SERIOUS INJURY CAN RESULT IF SOMEONE

IS CRUSHED BETWEEN THE WHEELS AND

THE TRACTOR.

TABLE 2.4 HYDRAULIC BRAKE TROUBLESHOOTING

BRAKE PEDAL SOFT OR SPONGY

CAUSE ] CORR_L'rl VE ACTION

Fluid level low [ 1. Check fluid level in master cylinder reservoir. Refer to MI
03007.

2. Check hydraulic lines for leaks.
3. Repair or replace defective _ or companeats.
4. Bleed air from brake system. Refer to MI 03009.

EXCESSIVE PEDAL TRAVEL, ABNORMAL STOPPING DISTANCE

CAUSE CORRECTIVE ACTION

l. Brake lining worn I. Cheek brake pressure of hydraulic pump. Relief valve is
set at 800 PSI.

2. Repair or replace defective pump. Relief
3. Check brake drums for scoring.
4. Resurface brake drums if necessaly. Do not exceed

minimum dimension.

2. Wheel cylinder defective 1. Check for brake fluid leakage at wheel cylinder.
2. Replace defective wheel cyfinder.

3. Master cylinder defective 1. Check master cylinder for internal leakage.
2. Replace defective master cylinder.

HARD BRAKE PEDAL

CAUSE CORRECTIVE ACTION

Hydraulic pump defective 1. Check brake pressure of hydraulic pump. Relief valve is
set at 800 PSI.

2. Repnir or replace defective pump, Relief

NOISY OPERATION (GRINDING SOUND)
CAUSE CORRECTIVE ACTION

Brake lining I. Cheek brake lining for imbedded debris. Refer to MI
O3008

2. Replace brake linings if necessary.

CD274 2-2-7
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CHAPTER 2 STEWART & STEVENSON SE,RVICES, INC.

SECTION 2 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 2.4 HYDRAULIC BRAKE TROUBLESHOOTING (CONT.)

NOISY OPERATION (SQUEALING SOUND)

CAUSE CO_ ACTIOI_

Brake lining 1. Cheek brake lining for glazing.
2. Sand or replace brake linings if tucessary.

LONG STOPPING DISTANCE (NORMAL BRAKE PEDAL)
CAUSE CORRECTIVEACTION

Brake lining 1. Cheek brake lining for wamr, grease, or oil on lining.
2. If linings are wet with water, dry linings by applying

brakes while unit is in motion.
3. If rmings are oily or greasy, replace brake linings.

TABLE 2-5 INDICATOR LAMP AND LIGHT TROUBLESHOOTING

INDICATOR LIGHT OR LAMP NOT FUNCTIONING

CAUSE CORRECTIVE ACTION

1. Defective bulb 1. Place switch to ON posifon.
2. Remove lens cover and check bulb.
3. If bulb is defective-, replace bulb.
4. If bulb is good, cheek voltage at bulbsocket.

2. No voltage to bulb socket 1. Check voltage from switch.
2. Ifvoltagefromswitchiscorrect,cheekwiring to socket.
3. Repairorreplacedefectivewiring.

3. No voltagefromswitch 1. Checkvoltagetoswitch.
2. If voltage to sw'aeh is co_eer, replace switch.

4. No voltagetoswitch 1. Che_kwiringtopowersotu'ee.
2. Repair or replace defective wiring.
3. Check power source for 12 VDC.
4. If power som'ce voltage is incorrect, repair or replace

power sotlrc¢.
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 2

TABLE 2.6 GAUGE TROUBLESHOOTING

GAUGE INOPERATIVE

CAUSE CORRECTIVEACTION

1. Gauge defective l. Check voltage to gauge.
2. If voltage to gauge is 12 VDC, check ground fiom gauge.
3_ If ground is good, replace gauge.

2. No ground from gauge 1. Check wiring from gauge and gauge connections.
2. Repair or replace any defective wiring or connections.

3. No voltage to gauge 1. Checkwiringto gaugeandgauge connections.

2. Repair or replace any defective wiring or connections.
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SECTION 3

MAINTENANCE INSTRUCTIONS

3.1 INTRODUCTION.

3.1.1 These Maintenance Instructions (MI) provide information for servicing and maintaining the GT-
50DZ Tow Tractor. The following information will assist you in using the maintenance instmctiorts and
allow you to service and maintain your unit.

3.1.2 The numbering system used for these maintenance instructions is based on the following:

Example MI 01001

a. The initials MI stand for Maintenance Instruction.

b. The first two numbers refer to the assigned category (01 for Body/Chassis). This category is
assigned by Stewart & Stevenson and consists of the following codes:

01 BODY/CHASSIS
02 DRIVE TRAIN
03 BRAKES
04 FUEL SYSTEM

05 GOVERNORS (NOT USED, REFER TO FUEL SYSTEM)
06 LUBRICATION SYSTEM
07 NOT USED THIS PROJECT

08 INTAKE/EXHAUST SYSTEM
09 ELECTRICAL SYSTEM

10 GENERATOR (NOT USED, REFER TO ELECIKICAL SYSTEM)
11 NOT USED THIS PROJECT
12 STEERING SYSTEM
99 MISCELLANEOUS

c. The remaining numbers are sequential and allow for as many maintenance instructions per
category, as required.

3.2 HOW TO USE THE MAINTENANCE INSTRUCTIONS (M1).

3.2.1 In order to use the maintenance inslruction sheets, perform the following steps:

3. Look up the required maintenance instruction on the List of Effective Maintenance Instructions
page.

CD274 2-3-1
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SECIION 3 AIRCRAFt GROUND SUPPORT EQUIPMENT

b. To the light of the desired Maintenance Task is the Maintenance Instruction Number. All
maintenance instructions are in sequential order by number.

c. Turn to the desired maintenance instruction. Verify the maintenance instruction reflects the
configuration of your particular piece of equipment.

d. Remove maintenance instruction sheet(s). All maintenance instruction sheets list tools,

equipment, and materials needed to complete the maintenance task. Gather all necessary tools,
equipment, and materials and follow the thstmclions on sheet(s) to perform the maintenance task.

NOTE

If an office copier is available, make copies of the
Maintenance Instruction pages, and return the original
pages to your technical manual. This will ensure liaat
needed maintenance information will still be available,

despite loss or damage to sheets used at the uniL

e. After the maintenance task is complete, return the maintenance instruction sheets to the technical
manual.

3.3 LIST OF F__I-JzCTIVE MAINTENANCE INSTRUCTIONS.

Maintenance Instructions can be found using Table 3.1.
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TABLE 3.1 LIST OF EFFI_CTIVE MAINTENANCE INSTRUCTIONS

MAINTENANCE TASK MAINTENANCE INSTRUCTION NUMBER

Unit, Visual Inspection/Pre-operational Checks MI 01004

TirePressure,Check MI02007

Steering Assembly, Driveshaf_, Lubricate MI 02008

Axle Assemblies/Wheel End Assemblies, Check Oil Levels MI 02009

Transmission, Oil and Filter Change MI 02010

Axle Assemblies/Wheel End Assemblies, Change Oil MI 02011

Parking Brake, Check/Adjust MI 03006

ServiceBrake,CheckFluidLevel MI03007

Service Brake Assembly, Inspect/Replace MI 03008

Service Brake, Bleed Wheel Cylinders MI 03009

Fuel/Water Separator Drain Water MI 04007

Fuel/Water Separator Change Element MI 04009

Fuel Filter, Replace MI 04010

Engine Oil and Filters, Change/Replace MI 06003

Engine Air Intake Filter, Check ResU-icfion Indicator MI 08004

Engine Air Intake Filter, Change Element MI 08005

Battery,Service MI09012

HydraulicSystem,ChangeFilterElement MI 12001

FluidLevels,Check MI99003

Drive Belts, Check/Adjust Nil 99004
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MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 2.

1. TOOLS/EQUIPMENT:

& Flashlight
b. Clean rag

2. MATERIALS:

None required

3. PROCEDURE:

& Apply parking brake.

b. Inspect unit exterior for cleanliness, damage, and general condition.

c. Ensure fire extinguishers are in place and fully charged.

d. Inspect fuel system for leaks and general condition to include, hoses, lines, fittings and
linkage.

e. Inspect engine oil system for leaks around filters and gaskets.

f. Inspect engine cooling system for leaks, condition of hoses, and cleanliness of the radiator
exterior.

g. Check exhaust system for integrity.(soot marks around coupling hardware indicates
leakage.)

h. Inspect transmission exterior for leaks, to include hoses and fittings to the remote
transmission fluid cooler.
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i. Inspect hydraulic system for leaks, to include hoses and fittings to the remote hydraulic
fluid cooler.

j. Check front/rear axle differential cases and planetary hubs for oil leaks.

k. Check for damaged or under-inflated tires (should be 130 PSI (895 kPa) cold), foreign
objects in tire tread.

1. Examine wiring for loose connectors, brittle insulation or cracks caused by heat.

m. Check operation of lights and horn.

n. Check operation of 12 volt DC brake backup booster pump as follows:

WARNING

IF ANY MALFUNCTION OF THE BRAKE

SYSTEM OCCURS, THE TRACTOR SHOULD BE
TAKEN OUT OF SERVICE UNTIL PROPER
REPAIRS ARE MADE.

CAUTION

IF THE BRAKE BACKUP BOOSTER PUMP IS IN

OPERATION LONGER THAN 1 MINUTE,
POSSIBLE OVERHEATING AND DAMAGE TO

THE MOTOR MAY OCCUR. THEREFORE, THE
DRIVER SHOULD NOT APPLY HEAVY BRAKE
PRESSURE ANY LONGER THAN NECESSARY.

• (1) Do not start engine. Turn engine STOP-RUN-CRANK switch to RUN position.

(2) Depress brake pedal firmly. The driver should hear the DC motor running and see
BRAKE BOOSTER PUMP ON lamp illuminated.

NOTE

It requires approximately 68 to 72 lbs.(31 to 33 kg)
of force to activate the pressure switch to turn on
the pump motor.

• (3) Turn STOP-RUN-CRANK switch to STOP position and repeat step (2).

o. Correct/record any discrepancies.
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AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this/vii is 2.

1. TOOLS/EQUIPMENT:

Tire pressure gauge

2. MATERIALS:

Shop air, if required

3. PROCEDURE:
WARNING

EYE PROTECTION MUST BE WORN WHEN
USING PRESSURE AIR, DO NOT INFLATE
TIRE OVER RATED PRESSURE,
RUPTURE/EXPLOSION COULD OCCUR
CAUSING EQUIPMENT DAMAGE AND
PERSONNEL INJURY.

NOTE

Tire pressure should not be checked immediately
after extensive road travel due to increased pressure
caused by a rise in temperature due to friction. Tire
pressure should be checked cold.

a. Apply parking brake.

b. Check tire pressure. Proper tire pressure is 130 psig (895 kPa) cold.

c. Inflate/deflate tire pressure to proper pressure using shop air, if required.
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AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 4.

1. TOOLS/EQUIPMENT:

a. Grease gun
b. Clean rag
c. Hydraulic jack, lifting capacity 1-1/2 times greater than unit weight.
d. Stands, supporting capacity 1-1/2 times greater than unit weight.

2. MATERIAL:

a. Grease - NGLI Grade 1 or 2, ( Lithium Soap Base Grease)

3. PROCEDURE:
WARNING

TO AVOID INJURY TO PERSONNEL, ALWAYS
USE LIFTING EQUIPMENT, SUPPORTS, AND
CHAINS WITH A SAFE MINIMUM CAPACITY

OF ONE AND A HALF (1-1/2) TIMES THAT OF
THE OBJECT BEING LIFTED OR SUPPORTED.

Universal Joints. Apply lubricant to U-joint zerk fitting until grease appears at all journal
cross beating seals. This ensures removal of dirt particles and other contaminants and indicates
complete lubrication of the joint. The cross jo'mt seals are designed to relieve. However, if all
the seals do not "pop" when be'rag lubed, move the driveshaft laterally in all four d'trections .and
pull or push on the driveshaft in the direction opposite to the cross seal not relieving while lube
gun pressure is being applied to the zerk fitting.
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AIRCRAFT GROUND SUPPORT EQUIPMENT

New Jollrnal and Bearing Kits. These kits are supplied with only enough grease to
protect the bearings during storage. Each journal cross joint lube reservoir should be fully
packed with grease and each bearing assembly should also be wiped with grease; filling all
cavities between the rollers and applying a liberal coat of grease on the bottom of each race.
After the kits are installed into the driveshaft yokes, they should be relubed, through the zerks.

Driveshaft Yokes. Apply grease to zerk titling until grease appears at the pressure relief
hole. At this point, cover the pressure relief hole with your finger and continue to apply grease
to the fitting until grease appears at sleeve yoke seal. New driveshafts should be fully lubed after
installation.

a. Park unit on level ground.

b. Check wheels and apply parking brake.

c. Jack tractor up and place jackstands under unit as required.

d. Place warning tag on control panel stating "unit out of service".

e. Lubricate the following: (Refer to Figure 1 for locations).
Tie Rod Ends (2), two fittings.
Bolster Pivot (4), two fittings.
Pivot Ends, Steering Cylinders (5), four fittings.
Drive Shafts (1) two fittings, and Universals, four fittings.
Trunnion Pivot, top and botrom (3), four fittings.

f. Remove tractor from jack stands.

g. Remove warning tag, and return unit to service.
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AO1081.C_R

1. DRIVESHAFFS AND 4. BOLSTER PIVOT
UNIVERSALS 5. STEERING CYLINDER PIVOT

2. TIE RODENDS ENDS
3. TRUNNION PIVOT

FIGURE 1. STEERING ASSEMBLY AND DRIVESHAFTS SERVICING POINTS
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STEWART & STEVENSON SERVICES, INC. MI 02009

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 4.

1. TOOLS/EQUIPMENT:

a. Standard mechanic's hand tool set

b. Rag
c. Flashlight
d. Hydraulic jack, lifting capacity 1-1/2 times greater than unit.
e. Stands, supporting capacity 1-1/2 times greater than uni_

2. MATERIALS:

API GL 5, 80W90

3. PROCEDURES:

The oil in the dff:ferential and the wheel end assemblies should be level with fill plugs. Refer to
Figure 1 for locations of fill plugs.

WARNING

TO AVOID INYURY TO PERSONNEL, ALWAYS
USE LIFTING EQU/PMENT, SUPPORTS, AND
CHAINS WITH A SAFE MINIMUM CAPACITY
OF ONE AND A HALF (1-1/2) TIMES THAT OF
THE OBJECT BEING LIFTED OR SUPPORTED.

AXLE ASSEMBLY.

a. Park unit on level ground.
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AIRCRAFT GROUND SUPPORT EQUIPMENT

b. Chock wheels and jack tractor up.

c. Place jack stands as required under unit.

d. Place warning tag on control panel stating "unit out of service."

e. Remove oil fill plug (1).

f. Shine light near fill hole. Fluid level should be level with or near opening.

g. Fill differential until oil is even with fill plug opening, (if required.)

h. Install fill plug. Repeat steps e through h for remaining differential.

WHEEL END ASSEMBLY.

a. Remove fill plug (2) locat_l in middle of hub.

b. Shine light near fall plug. Fluid level should be level with or near opening.

c. Fill wheel end assembly (if required).

d. Install fill plug (2).

e. Repeat procedures a through d for remaining wheel end assemblies.

f. Remove unit from jack stands.

g. Remove warning tag and return unit to service.
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1. FILL PLUG 2. FILL PLUG

FIGURE 1. AXLE AND WHEEL END ASSEMBLY
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STEWART & STEVENSON SERVICES, INC. MI 02010

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 4.

1. TOOLS/EQUIPMENT:

a. Standard mechanic's hand tool. set
b. Standard filter wrench
c. Container

d. Hydraulic jack, lifting capacity 1-1/2 times greater than unit weight
e. Stands, supporting capacity 1-1/2 times greater than unit weight

2. MATERIALS:
a. Filter P/N 4003483
b. Transmission fluid, ISO VG10 MOBIL 1310 (Recommended)

Type C-3, with ambient temp. below 32°F (0°C).
Type C-3, or C-3 Grade 30 with ambient temp. above 32°F (0°C).

3. PROCEDURES:
WARNING

TO AVOID INJURY TO PERSONNEL OR

DAMAGE TO THE EQUIPMENT, ALWAYS USE
LIFI'ING EQUIPMENT, SUPPORTS, AND
CHAINS WITH A SAFE MINIMUM CAPACITY

OF ONE AND A HALF (1-1/2) TIMES THAT OF
THE OBJECT BEING LIFTED OR SUPPORTED.

NOTE

Transmission fluid should be warm prior to
draining.

a. Park unit on level ground.

El1287 1



MI 02010 STZWARTSrZVENSONSERVICZS,INC.
AIRCRAFT GROUND SUPPORT EQUIPMENT

b. Apply parking brake and check wheels. Place warning tag on control panel stating "unit
OUt of service".

c. Jack tractor up and place jack stands under unit as required.

d. Place catch pan under transmission drain plug, located in lower front section of
transmission case.

e. Loosen and remove drain plug and allow fluid to drain completely.

f. Install and tighten drain plug.

g. Place container under external mounted filter (1, Figure 1).

h. Using filter wrench, loosen and remove spin-on filter.

i. Inspect filter mounting base assembly sealing surface, ensure surface is clean.

j. Lightly coat new filter gasket with clean wansmission fluid.

k. Carefully thread new filter onto filter mounting base assembly, and tighten hand tight
(always refer to filter manufacturers' directions).

1. Fill transmission through filler pipe (3, Figure 1) with 4 gallons (15.1 liter) of approved
fluid. Remove warning tag from control panel.

m. Remove unit from jack stands.

n. Start engine and run at idle speed to allow to allow fluid to circulate.

o. Check fluid level with dipstick (2, Figure 1).

p. Add fluid as required to maintain level in the safe operating zone.

q. Check system for leaks before renaming unit to service.
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STEWART& STEVENSONSERVICES,INC. MI 02011

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 4.

1. TOOLS/EQUIPMENT:

a_ Standard mechanic's hand tool set
b. Container

c. Flashlight
d. Funnel

e. Hydraulic jack, lifting capacity 1-1/2 times greater than unit weight.
f. Stands, supporting capacity 1-1/2 times greater than unit weight.

2. MATERIALS:

a. 2.4 Gallons (9.4 L) API GL 5, 80W90 (per axle)
b. 2.6 Quarts (2.4 L) API GL 5, 80W90, (per wheel end assembly)

3. PROCEDURES:
WARNING

TO AVOID INJURY TO PERSONNEL OR
DAMAGE TO EQUIPMENT, ALWAYS USE
L]FH2qG EQUIPMENT, SUPPORTS, AND
CHAINS WITH A SAFE MINIMUM CAPACITY
OF ONE AND A HALF (1-1/2) TIMES THAT OF
THE OBJECT BEING LIFTED OR SUPPORTED.

AXLE ASSEMBLY.

a. Park unit on level ground.
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MI 02011 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

NOTE

The oil in the differential and the wheel end
assemblies will drain better if oil is warm. These

components, even when warm will drain and fill
slow.

b. Chock wheels and jack tractor up, place jack stands as required under unit. Place
warning tag on control panel stating "unit out of service".

c. Place container under differential to catch draining off.

d. Remove oil fill plug (1, Figure 1), and oil drain plug (2).

e. After drainage is complete, install drain plug.

f. Fill differential until oil is even with fill plug opening.

g. Install fill plug. Repeat steps a through e for remaining differential.

WHEEL END ASSEMBLY.

a. The drain plug (4) is located at the perimeter of the wheel hub. Rotate each wheel until
drain plug is at bottom of hub. The flU plug (3) is located near the center of the hub.

b. Place container under wheel hub to catch oil.

c. Remove drain plug (4) and fill plug (3), allow hub to drain.

d. Install drain plug.

e. Add fresh oil through fill plug opening using a funnel until oil is level with opening.
Install flU plug.

f. Repeat procedures a through e for remaining wheel end assemblies.

g. Remove unit from jack stands. Remove warning tag and return unit to service.
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STEWART & STEVENSON SERVICES, INC. MI 02011
AIRCRAFT GROUND SUPPORT EQUIPMENT

1

2

_1_2.COR

1. AXLE ASSEMBLY FILL PLUG 3. WHEEL END ASSEMBLY FILL
2. AXLE ASSEMBLY DRAIN PLUG PLUG

4. WHEEL END ASSEMBLY DRAIN

FIGURE 1. AXLE AND WHEEL END ASSEMBLY SERVICING POINTS
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STEWART & STEVENSON SERVICES, INC. MI 03006

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 4.

1. TOOLS/EQUIPMENT:

a. Standard mechanic's hand tool set

b. Hydraulic jack, lifting capacity 1-1/2 times greater than unit weight.
c. Stands, supporting capacity I-I/2 times greater than unit weight.

2. MATERIAL:

None required

3. PROCEDURE:

MINOR ADJUSTMENT

NOTE

Some tow tractors are not equipped with bellcrank
(3, Figure 1), however adjustmem procedures are
same as models with a bellcrank.

Minor tension adjustment of the parking brake is performed at the parking brake actuating
lever in the operator's compartment. Refer to Figure 1 and adjust as follows:

a_ Park _ractor on level ground.

b. Chock wheels to immobilize unit.

c. Release parking brake to relieve tension on cable.
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MI 03006 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

d. Back off set screw (2), and rotate adjusmaent knob (1) clockwise to tighten brake or
counterclockw'tse to loosen brake.

CAUTION
TOO MUCH TENSION WILL MAKE HANDLE

HARD TO OPERATE, AND CAN RESULT IN
CABLE DAMAGE. TOO LITTLE TENSION WILL
NOT FULLY ENGAGE THE BRAKE. BRAKE
HANDLE SHOULD FULLY ENGAGE BRAKE
WITHOUT EXCESSIVE EFFORT.

e. Operate brake handle to verify proper tension and operation.

f, When brake adjustment is completed, tighten set screw (2).

WARNING

TO AVOID INJURY TO PERSONNEL, ALWAYS
USE LIFYING EQUIPMENT, SUPPORTS, AND
CHAINS WITH A SAFE MINIMUM CAPACITY

OF ONE AND A HALF (1-1/2) TIMES THAT OF
THE OBJECT BEING LIFTED OR SUPPORTED.

MAJOR ADJUSTMENT

Major adjustments to the parking are made under the tow tractor at the caliper. As shown in
Figure 1, the brake actuating linkage consists of a cable attached to a connecting link which
pivots on the caliper arm. The brake is actuated by tentioning the cable. Adjust as follows:

a. Park tractor on level ground.

b. Chock wheels to immobilize unit.

c. Jack tractor up and place jack stands under tractor as required. Place warning tag on
control panel stating "unit out of service".

d. Release parking brake.

e. Back off set screw (2), and rotate adjustment knob (1) fitly counterclockwise.

f. To increase cable tension, loosen upper locknut (4), and tighten lower locknut (4) in'l/4
Ugh increments. After each adjustment, operate parking brake handle. Handle operation
should be smooth, and engage brake without excessive effort.

g. Tighten upper locknut (4) after adjustment is complete.
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STEWART 8,: STEVENSON SERVICES, INC. M_ 03006

AIRCRAFT GROUND SUPPORT EQUIPMENT

h. To decrease cable tension, loosen lower lock_nut (4), and tighten upper locknut (4) in 1/4
turn increments, after each adjustment, operate parking brake handle. Handle operation
should be smooth, and engage brake without excessive effort.

i. Tighten lower locknut (4) after adjustment is complete.

j. If necessary, make minor adjustment as per Minor Adjustment Procedures.

k. Tighten set screw (2) after all adjustments have been completed. Remove waming tag.

1. Set parking brake, start engine, place transmission in gear, parking brake should prevent
wheels from rotating if properly adjusted.

m. Remove tractor from jack stands. Return unit to service.

TIGHTEN @LOOSEN

i '

4
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I
I
I
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1. ADJUSTMENT KNOB 3. BELLCNANK
2. SET SCREW 4. LOCKNUTS

FIGURE 1. PARKING BRAKE LINKAGE
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STEWART & STEVENSON SERVICES, INC. MI 03007

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 2.

1. TOOLS/EQUIPMENT:

Standard mechanic's hand tool set

Clean rag

2. MATERIAL:

• Brake Fluid, DOT 3

Check data plate mounted near master cylinder for specific fluid requirements.

3. PROCEDURE:

a. Park unit on level ground.

b. Apply parking brake. Place wanting tag on control panel stating "unit out of service".

c. Remove cover plate. Remove master cylinder reservoir caps (1, Figure 1), and check
brake fluid level. If level is below filler neck, replenish brake fluid.

d. Replace brake fluid reservoir caps.

e. Inspect brake fluid lines and fittings for leaks. Repair any leaks found before returning
unit to service. Wipe up any spilled fluid. Install cover plate. Remove warning tag.

f. Return unit to service.

El1959 1
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MI 03007 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT
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1. RESERVOIR CAP

FIGURE 1. BRAKE FLUID RESERVOIR
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STEWARTSTEVENSONSERVICES,INC. MI 03008
AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 6.

1. TOOLS/EQUIPMENT:

a. Standard mechanic's hand tool set

b. Torque wrench, 350 Ft/Lbs.
b. Hydraulic jack, lifting capacity 1-1/2 times greater than unit weight.
c. Stands, supporting capacity 1-1/2 times greater than unit weighL
d. Brake adjustment tool (Optional)

2. MATERIAL:

As Required.

3. PROCEDURE:

WARNING

TO AVOID INJURY TO PERSONNEL OR
DAMAGE TO THE EQUIPMENT, ALWAYS USE
LIFTING EQUIPMENT, SUPPORTS, AND
CHAINS WITH A SAFE MINIMUM CAPACITY
OF ONE AN A HALF (t-1/2) T/MES THAT OF
THE OBJECT BEING LIFTED.

APPROPRIATE CAUTION SHOULD BE
EXERCISED WHEN HANDLING HEAVY
TRACTOR COMPONENTS, SUCH AS TIRES
AND BRAKE SHOES.

a_ Park unit on level grounds.
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MI 03008 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

b. Apply parking brake.

c. Jack unit up and place jack stands under unit as required. Place warning tag on controt
panel stating "unit out of service".

d. Remove tire and wheel assembly.

e. Remove the three hex socket bolts (6 mm) from face of brake dram (1,Figure 1) remove
brake drum by plllling straight out.

NOTE

Deeply grooved or worn brake drums may be
difficult to remove. If necessary, adjust brake shoes
inward away from drum by turning the adjuster star
wheels with a brake adjusting tool or large fiat-lip
screwdriver through the slot provided in the brake
backing plate.

f. Inspect drum, scored surface may be resurfaced if minimum dimension is not exceeded.

g. Check brake lining (2), replace linings worn to 0.125 inch (6.35 mm) thickness, glazed
linings can be sanded to remove glaze. Grease or oil impregnated linings must be
replaced.

h. Check wheel cylinders (3) for leakage, and general condition of attaching hardware.

NOTE

If inspection reveals excessive wear or poor
condition of the above mentioned items proceed to
step j.

i. If no further maintenance is required assemble in reverse of steps d and e. Torque lug
nuts to 350 Ft/Lb.

j. With a broad-bladed screwdriver, pry up spring to attaching plate (4) (enough to relieve
spring tension), remove bolt (5) and washer (6) on one side of attaching plate (4).
Repeat procedure for remaining spring. Remove springs (7).

k. Use a modified screwdriver (Insert B, Figure 1) to remove spring (8). Remove automatic
adjuster (9).
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STEWART & STEVENSON SERVICES, INC. MI 03008

AIRCRAFT GROUND SUPPORT EQUIPMENT

WARNING

IN THE FOLLOWING STEP, THE BRAKE
SHOES WILL BE FREE TO FALL FROM THE
HUB.

1. Use the modified screwdriver again, push in on spring (10) sufficiently to remove the
spring retainer (11).

m. Remove old brake shoe assembly.
NOTE

Clean brake assembly prior to re-assembly with an
approved brake cleaner.

n. Examine brake wheel cylinders for leaks. Leaking wheel cylinder must be re-built or
replaced.

NOTE

Re-building or replacing brake wheel cylinders
requires bleeding of hydraulic brake circuits after
repairs have been completed. Refer to MI 03009 for
brake bleeding procedure.

o. Install new brake shoe assembly.

p. Refer to detail A (Figure 1) to adjust the automatic brake adjuster.

q. Check adjuster dimension (A),make necessary adjustment to reach (B) dimension.

r. Assembly is the reverse of steps (d) through (1).

s. Install wheel and tire assembly. Torque lug nuts to 350 ft/lbs.

t. Remove rubber plug (12) from brake shoe adjusmaent slot in brake backing plate (1).

u. Insert brake adjusting tool, or large flat-tip screwdriver blade through adjustment
opening to contact ratchet teeth of brake adjuster.

v. Pry upward on adjuster teeth to tighten brake shoes.

w. Spin wheel to detect drag.

• x. Continue adjustment until brake shoes begin to drag slightly, then loosen adjustment
(pry downward on adjuster) just enough to eliminate drag.
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MI 03008 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

y. Replace rubber plug into adjustment slot in backing plate.

z. Repeat steps (u) through (y) for remaining wheels.

x. Drive unit under no load condition to check brake system prior to returning unit to
service. Remove warning tag and return unit to service.
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S:rEWA_Tg STEVENSONSERVICES,_-C. MI 03008
AIRCRAFT GROUND SUPPORT EQLFIPMENT

MODIFIED
SCREWDRIVER

1 INSERTB

NOTCH

1

7

DETAIL
A

I,, B----------,,4

A = .070 IN. ADJUSTER
B = 4 IN. PLATE

I. BRAKE DRUM 7. SPRINGS

2. BRAKE LINING 8. SPRING

3. WHEEL CYLINDER 9. AUTOMATIC ADJUSTER
4. ATTACHING PLATE 10. SPRING
5. BOLT 11. SPRING RETAINER

6. WASHER 12. RUBBER PLUG

FIGURE 1. SERVICE BRAKE ASSEMBLY
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STEWART& STEVENSONSERVICES,INC. MI 03009

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 2.

1. TOOLS/EQUIPMENT:

a_ Standard mechanic's hand tool set
b. Container
c. 2 ft, section hose

d. Hydraulic jack, lifting capacity 1-I/2 times greater than unit weight.
e. Stands, supporting capacity 1-1/2 times greater than unit weight.

2. MATERIALS:

Dot 3 brake fluid

3. PROCEDURES: This procedure requires two men.

CAUTION

BEFORE EACH STEP OF THE BRAKE SYSTEM
BLEED PROCEDURE, ALWAYS CHECK
MASTER CYLINDER RESERVOIR FLUID

LEVEL. ENSURE THAT AN ADEQUATE MAKE-
UP VOLUME OF FLUID IS AVAILABLE IN THE
RESERVOIR AT ALL TIMES.

PLACE A SECTION OF HOSE OVER END OF

BLEED VALVE, PLACE A CONTAINER UNDER
OPPOSITE END OF HOSE TO CATCH EXPELED
FLUID.

a. Park tractor on level ground.
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MI 03009 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

b. Chock wheels and apply parking brake.

c. Jack unit up and place jack stands under unit as required. Place warning tag on control
panel stating "unit out of service".

WARNING

THE BATTERY'S GROUND CABLE (NEGATIVE) MUST BE
REMOVED BEFORE THE POSITIVE CABLE TO PREVENT
BURNS AND ELECTRICAL SPARKS.

d. Disconnect battery cables at batteries.

e. Pump brake pedal several times, then hold pedal depressed.

f. On one rear brake assembly, open bleed valve located on back of backing plate, allowing
fluid and air to escape from the system.

g. With brake pedal depressed, close the brake bleed valve, then release pressure on brake
pedal.

h. Repeat above steps until all air is removed from the system and a steady slxeam of fluid
is observed from the brake bleed valve.

i. Repeat bleed procedures with opposite rear brake assembly. Then proceed to the front
brakes and repeat steps (e) through (i).

WARNING

THE BATTERY'S POSITIVE CABLE MUST BE INSTALLED

BEFORE THE NEGATIVE (GROUND) CABLE TO PREVENT
BURNS AND ELECTRICAL SPARKS.

j. Reconnect battery cables to battery.

k. Remove unit from jack stands. Remove warning tag.

1. Drive unit under no load conditions to ensure brake system is operating properly before
placing unit back in service.
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STEWART&STEVENSONSERVICES,INC. MI 04007
AIRCRAFTGROUNDSUPPORTEQUIPMENT

MAINTENANCeINSTRUCTION

Total Number of Pages in this MI is 2.

1. TOOLS/EQUIPMENT:

a_ Container

b. Clean rag

2. MATERIAL:

None required

3. PROCEDURE:

The optional fuel/water separator is used in place of the standard fuel/water separator, and located
in a different location. Drain the fuel/water separator as follows:

a. Park unit on level ground.

b. Apply parking brake.

c. Check clear collection bowl (1, Figure 1) on bottom of fuel/water separator assembly
daily for accumulated water. If water is present, perform following steps:

(1) Place a small container below fuel/water separator to catch fluid.

(2) Open fuel/water separator assembly drain (2). Drain water into container, qose
drain (2) when all water is removed.

(3) Properly dispose of fluids.

d. Wipe excess/spilled fuel from around fuel filter/water separator.
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MI 04007 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

OUTLET _11 _11 [NLET

1. BOWL 2. DRAIN

FIGURE 1. FUEL/WATER SEPARATOR (OPTION)

2 E11287
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STEWART & STEVENSON SERVICES, INC. 1_I 04009

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 2.

1. TOOLS/EQUIPMENT:

a. Container suitable for coUecfing small quantities of spilled fuel
b. Clean rag

2. MATERIAL:

Filter element, P/N 2020SM-OR •

3. PROCEDURE:

a. Park unit on level ground.

b. Apply parking brake. Place warning tag on control panel stating "unit out of service".

c. Place conta'mer under separator to coUect spilled fuel.

d. Turn T-handle (1, Figure 1) counterclockwise and remove T-handle and lid (2).

e. Remove element (5) by slowly pnl]ing molded handle upward with a mining motion.

f. Insert replacement element over center tube (6) with a downward, turning motion.

g. Pour clean diesel fuel into filter/separator housing (4) until full.

h. Inspect lid seal (3) and replace if necessary.

i. Replace lid (2) and hand tighten T-handle (1).

El1959 1
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MI 04009 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

j. Remove fuel container and wipe up excess fuel.

k. Start engine and check filter/separator assembly for leaks. Remove warning tag and
return unit to service.

OUTI_ET _ _ INLET

A01D8S.CDR

1. T-HANDLE 4. HOUSING
2. LID 5. ELEMENT
3. SEAL 6. CENTER TUBE

FIGURE 1. FUEL FILTER/WATER SEPARATOR (OPTION)

2 El1287
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STEWART & STEVENSON SERVICES, INC. M_I 04010

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 2.

1. TOOLS/EQUIPMENT:

a. Standard automotive mechanics hand tool set

b. Filter wrench (strap-type or equivalent)
c. Container

2. MATERIALS:

Fuel filter, P/N 117-4423.

3. PROCEDURES:

a. Park unit on level ground.

b. Apply parking brake. Place warning tag on control panel stating "Unit Out of Service."

c. Place container under fuel falter.

d. Loosen spin-on filter (Figure 1) by turning counterclockwise and discard.

e. Ensure sealing surface of filter mounting base is clean; apply clean fuel to new fuel filter gasket.

f. Install new filter anti1 sealing surfaces mate, then tighten 3/4 turn by hand. (Always refer to filter
manufacturer's directions.)

g. Check for leak_.
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MI 04010 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

FUEL FtLTER

FIGURE 1. FUEL FILTER
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STEWART& STEVENSOSERVICES,INC. MI 06003
AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this NIl is 4.

1. TOOLS/EQLrlPMENT:

a. Filter wrench (swap-type or equivalent)
b. Standard automotive mechanics hand tool set
c. Container

d. Hydraulic jack, lifting capacity 1-1/2 times greater than unit weight.
e. Stands, supporting capacity 1-1/2 times greater than unit weight.

2. MATERIALS:

a. Filter, engine oil, P/N 117-4421. •
b. Oil, 22 quarts (21 L).

3. PROCEDURES:
NOTE

Engine oil is best changed just after operation, while engine
is sull warm. This ensures flaat most contaminants will still

be suspended in oil and will be carried out of engine by oil
as it drains.

& Place unit on level ground.

b. Apply parking brake and chock wheels.

c. Jack 12-actorup and place jack stands under unit as required. Place warning tag on conlrol panel
stating "Unit Out of Service."
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MI 06003 STEWAgT & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

WARNING

OIL COULD BE VERY HOT. PROTECT YOURSELF
WHEN PERFORMING OIL CHANGE BY USING
RUBBER GLOVES.

e. Loosen and remove engine oil drain plug.

f. When oil is drained, install and tighten plug.

g. Place catch pan under engine oil filter (2).

h. Use a filter strap wrench to loosen spin-on oil filter. Remove f'flter and drain into catch pan.

i. Inspect filter mounting base assembly for deposits or dirt. Remove any deposits on filter gasket
sealing surface. Wipe filter gasket sealing surface clean.

j. Fill new filter element with clean engine lube oil. (Refer to Table 1 to select engine lube oil,
refer to Table 2 to select proper oil grade.)

k. Apply thin coat of oil to new filter gasket.

1. Carefully thread new oil filter onto mounting base assembly, and hand tighten. (Always refer to
manufacturer's directions.)

CAUTION

DO NOT MIX OILS FROM DIFFERENT REFINERS,
AND DO NOT MIX OILS OF DIFFERENT VISCOSITIES.

CHECK CRANK-CASE OIL LEVEL FREQUENTLY
WHILE FILLING TO PREVENT OVERFILLING; OIL
LEAKS AND BEARING DAMAGE COULD RESULT.

m. Remove unit from jack stands.

n. Fill engine crankcase through filler neck (3) on rocker cover with 22 quarts (21 L) of approved
oil using engine lube oil viscosity chart (Table 1). Check crankcase level with dipstick (4). Remove
warning tag.

o. Start unit and check engine oil filter for leakage. If needed, tighten filter element with strap
wrench, just enough to stop leak. Return unit to service.
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STEWART & STEVENSON SERVICES, l_qC. MI 06003

AIRCRAFT GROUND SUPPORT EQUIPMENT

4 1 2

FIGURE 1. ENGINE OIL SYSTEM
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MI 06003 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 1. ENGINE LUBE OIL VISCOSITY SELECTION CHART

"F86-

77-

68-

59-

50-

41-

32-

23- --_I

14-

5- _'

-- 4-

-13 -

-22-

-31 - I _=

_,o_ ; $

TABLE 2. ENGINE LUBE 011, QUALITY GRADE CHART

ApprovedAPIOils:

Naturallyaspiratedengines: CC

Turbochargedengines: CD CF

CE CF4

ApprovedCCMCOils:

Naturallyaspiratedengines: D4

Turbochargedengines: D4 DS'

' D5(sulfateash_>1.8% bymass)corresponds
toSHPD"

• SHPO(SuperHighPerformanceDiesel)oils.

Ifindoubt,askthenearestservicerepresentative.
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STEWART & STEVENSON SERVICES, INC. MI 08004
AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 2.

1. TOOLS/EQUIPMENT:

a. Clean rag
b. Flashlight

2. MATERIAL:

None required

3. PROCEDURE:

a. Park unit on level ground.

b. Apply parking brake.

c. Locate air filter restriction indicator (1, Figure 1). Restriction indicator is mounted on
engine air filter.

d. Visually inspect indicator. The indicator shows highest restriction sensed during past
operation.

e. If indicator shows restriction in or approaching red zone, filter element must be replaced.
Refer to/vii 08005 for air filter element replacement procedures.
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MI 08004 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

,_ 1080._DR

1. RESTRICTION INDICATOR

FIGURE 1. ENGINE AIR FILTER RESTRICTION INDICATOR

2 El1959
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STEWART&STEVENSONSERVICES,INC. MI 08005
AIRCRAFTGROUNDSUPPORTEQUIPMENT

_uaYrENArqCEINSTRUCTION

Total Number of Pages in this MI is 2.

1. TOOLS/EQUIPMENT:

Clean rag

2. MATERIAL:

Engine air intake element, P/N 70459A

3. PROCEDURE:

Engine Air Filter Replacement.

a. Park unit on level ground.

b. Apply parking brake. Place warning tag on control panel stating "unit out of service".

c. Loosen wing nut (1, Figure 1) that secures air filter element to housing.

CAUTION

MAKE SURE NO DEBRIS OR DIRT ENTERS
AIR INLET WHILE OPEN. INGESTED DIRT OR
DEBRIS CAN CAUSE SERIOUS ENGINE
DAMAGE.

d. Remove air filter element (2) and element retaining cover (3).

e. Remove any accumulated dirt or debris from filter housing. Wipe housing clean to ensure
an air-tight seal to new filter elemenL
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UI 08005 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

a. Install new filter element (2) with retaining cover (3). Hand-tighten wing nut (I) until
filter element is firmly seated.

b. Press button in bottom of air triter restriction indicator (4) to reset indicator to zero
restriction. Remove warning tag and return unit to service.

4

2
1. WING NUT 3. RETAINING COVER
2. ELEMENT 4. RESTRICTION INDICATION

FIGURE 1. ENGINE AIR INTAKE SYSTEM AND FILTER

2 El1959
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STEWART& STEVENSONSERVICES,INC. MI 09012

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 4.

1. TOOLS/EQUIPMENT:

a. Standard automotive mechanic's hand tool set

b. Electrolyte tester - Kent-Moore Hydro-Spy P/N J23688, P/N J26568, or equivalent

2. MATERIAL:

a_ Sodium bicarbonate or ammonia

b. Tap water
c. Petroleum jelly
d. Distilled water

3. PROCEDURE:

WARNING

LEAD-ACID BATTERIES EMIT EXPLOSIVE HYDROGEN
GAS. DO NOT SMOKE, OR ALLOW OPEN SPARKS OR
FLAMES NEAR BATTERIES WHEN THEY ARE BEING
INSPECTED OR SERVICED. BATTERY ELECTROLYTE IS
CORROSIVE ACID, AND CAN CAUSE CHEMICAL BURNS.
WEAR EYE PROTECTION WHEN SERV/CING BATTERY.
WASH ANY BODY PART THAT CONTACTS BATTERY
ELECTROLYTE AS SOON AS POSSIBLE.

a. Park twit on level ground.

b. Apply parking brake.
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MI 09012 STEWART & STEVENSON SERVICES, INC.

AIRCRAF1 r GROUND SUPPORT EQUIPMENT

c. Check electrolyte levels in battery cells weeldy. Electrolyt_ must always cover battery
plates to prevent plate damage. Replerdsh cells with distilled water as needed to bring
electrolyte level up to bottom of split vents.

1. CAP 3. PLATE
2. CASE 4. SPLIT VENT

FIGURE 1. BATTERY "K-L_CTROLYTE L,EV_,-L

d. Perform a general inspection and cleaning of batteries every 6 months:

(1) Check battery cases for damage, cracks, and punctures. Batteries with punctured or
cracked cases must be replaced.

WARNING

THE BATTERY'S GROUND CABLE

(NEGATIVE) MUST BE REMOVED BEFORE
THE POSITIVE CABLE TO PREVENT BURNS
AND ELECTRICAL SPARKS.

(2) Remove battery ground cables. Remove battery positive cables.

(3) Inspect battery terminals and cables for dirt, corrosion.
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STEWART & STEVENSON SERVICES, INC. MI 09012

AIRCRAFT GROUND SUPPORT EQUIPMENT

(4) Neutralize corrosion with sodium bicarbonate or ammonia dissolved in tap water.
Immerse corroded cable connectors and hardware in neutralizing solution until bubbles
no longer form. Rinse neutralized cables with tap water.

NOTE

Battery cable clamps, if corroded to the point that
their clamping force is impaired, must be replaced.

(5) Clean any accumulated dirt from battery cases with neutralizing solution, tzldng care
to avoid spilling solution into battery cell vents. Rinse battery cases with tap water after
neutrzli_ation.

(6) Polish or scrape battery terminals and cable terminals to expose bright metal, then
coat terminals with petroleum jelly to protect them from moisture and acid fumes.

WARNING

THE BATYERY'S POSITIVE CABLE MUST BE
INSTALLED BEFORE THE NEGATIVE

(GROUND) CABLE TO PREVENT BURNS AND
ELECTRICAL SPARKS.

(7) Reconnect positive and negative battery cables and tighten battery cable connectors.

e. Check specific gravity of electrolyte in every battery cell at least once a year. Use a
battery electrolyte tester such as Kent-Moore Hydro-Spy P/N J23688, P/N J26568, or
equivalent for accurate results.

NOTE

Keep battery fully charged, especially during cold
weather.
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STEWART & STEVENSON SERVICES, INC. MI 12001

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 2.

1. TOOLS/EQUIPMENT:

a. Standard automotive mechanics hand tool set
b. Container

c. Rags

2. MATERIALS:

• a. Filter element, P/N 932409
b. O-rings, P/N N72350, Qty. two

3. PROCEDURES:

a. Park unit on level ground.

b. Apply parking brake. Place tag on control panel stating "unit out of service".

c. Place container under filter housing.

d. Loosen Allen head cap screws (1), turn cover (2) slightly to clear screws. Allow excess
fluid to drain.

e. Remove diverter/bypass valve assembly (3). Filter element (4) wiUfoUow valve assembly.

f. Remove element from diverter/bypass valve assembly.

g. Replace element on diverter/bypass valve assembly, inspect O-ring (6), replace if
required. Ensure O-ring seats properly into head.

El1959 1
REV 1



MI 12001 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

i. Inspect cover O-ring (5), replace if required.

j. Replace cover (2), and tighten screws (1). DO NOT OVER-TIGHTEN.

k. Remove filler cap on hydraulic tank.

1. Level indicator is attached to the filler cap. Fluid level should be in safe operating zone
on level indicator. If required, add oil to maintain a safe operating level.

m. Start tractor and visually check all lines and fittings under pressure for leaks.

n. Stop tractor.

o. Remove warning tag and return unit to service.

I_ "'\

' "\..OUTLET
6 <::>I \

• l k2-_'-"-t."-_.t;-_ 01 "',::, ",,,

\
INLET

1. SCREW 4. ELEMENT
2. COVER 5. O.RING
3. DIVERTERfBYPASS 6. O-RING

FIGURE 1. HYDRAULIC FILTER ASSEMBLY
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STEWART & STEVENSON SERVICES, INC. MI 99003

AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 6.

1. TOOLS/EQUIPMENT:

a. Clean rag
b. Flashlight

2. MATERIAL:

None required except as needed. See specification page or procedural steps.

3. PROCEDURE:

All fluid level checks should be performed with unit on level surface with parking brake
apphed.

FUEL TANK LEVEL

a. Check fuel tank level. Fuel level gauge is located on the control panel

b. Fill as required through filler pipe (1, Figure 1 ). Use either Diesel Fuel Grade No. 1-D
or Grade No. 2-D as defined by ASTM Designation D975 for diesel fuels or JET-A fuel
The temperature at time of start determines the type of diesel fuel to be used (See
specifications sheet, Figure 2). Find expected air temperature at time of start on thermometer
scale. Correct diesel grade fuel is shown to the right of scale.

ENGINE OIL LEVEL

a. With engine stopped, locate engine dipstick (2, Figure 1).

b. Pull dipstick out of vabe, and wipe clean.

El1287 1



MI 99003 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

c. Re-insert dipstick, then withdraw it to read level. Oil level should be maintained between
ADD and FULL range on dipstick.

CAUTION

OVER-FILLING ENGINE CRANKCASE CAN
RESULT IN OIL LEAKS, OR POSSIBLY
BEARING DAMAGE. CHECK OIL LEVEL

FREQUENTLY Wtt71 .E ADDING OIL TO AVOID
OVERFILLING.

d. If oil level is down to ADD mark on dipstick, add through filler (3, Figure 1) enough oil
to bring level up near FULL level. (See Table 1 for specifications)

TRANSMISSION OIL LEVEL. Check _ansmission oil level daily or before operation.

NOTE

TRANSMISSION OIL LEVEL IS CHECKED
WITH ENGINE RUNNING AT NORMAL
OPERATING TEMPERATURE OF 160 TO 185°F

(71 TO 85°C).

a. Ensure parking brake is set.

b. Transmission shift lever in neuwal position.

c. Start engine, allow warm up d.rne.

d. Locate transmission oil dipstick (4, Figure 1).

e. Pull Iransmission oil dipstick out of its tube, and wipe clean.

f. Re-insert dipstick, then withdraw and read oil level. Oil level should be maintained
between the ADD and FULL range on dipstick.

CAUTION

OVER-FILLING TRANSMISSION CAN RESULT
IN OIL LEAKS, OR POSSIBLE DAMAGE.
CHECK OIL LEVEL FREQUENTLY WHILE
ADDING OIL TO AVOID OVER-FILLING.

g. If oil level is down to ADD mark on dipstick, add through filler (5, Figure 1) enough oil
to bring level up near FULL level. ISO VG MOBIL 1310 is recommended. For ambient

2 El1287
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AIRCRAFT GROUND SUPPORT EQUIPMENT

6

3

2

1. FUEL TANK FILL 5. TRANSMISSION OIL FILL
2. ENGINE OIL LEVEL 6. ENGINE COOLANT LEVEL
3. ENGINE OIL FILL 7. HYDRAULIC OIL LEVEL/FILL "
4. TRANSMISSION LEVEL

FIGURE 1. FLUID LEVEL AND FILL LOCATIONS
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AIRCRAFT GROUND SUPPORT EQUIPMENT

ENGINE COOLANT LEVEL Check engine coolant level daily, or before operation.

WARNING

THE COOLING SYSTEM IS PRESSURIZED.
ESCAPING STEAM AND HOT COOLANT CAN
CAUSE SEVERE BURNS. NEVER OPEN A
RADIATOR CAP WHEN COOLANT
TEMPERATURE EXCEEDS 200°I= (95°C), AND
USE A CLOTH OR WEAR SUITABLE GLOVES
TO HANDLE A HOT RADIATOR PRESSURE
CAP. ETHYLE1VE GLYCOL ANTIFREEZE IS

TOXIC, AND CAN IRRITATE SKIN. WASH ANY
PART OF THE BODY THAT COMES IN
CONTACT WITH ANTIFREEZE SOLUTION AS
SOON AS POSSIBLE.

a. Locate, loosen, and remove radiator cap (6, Figure 1)

b. Look into upper radiator tank through open filler neck. Coolant level should be high
enough to cover tubes of radiator core, but should be low enough to allow coolant to expand
in tank as it warrns.

NOTE

Some minor coolant loss is normal, due to thermal

expansion. Very low coolant level (down to, or
below core tubes) indicates serious leakage in
system which must be located and corrected.

c. If needed, prepare coolant solution of 50% water, and 50% Ethylene glycol base
antifreeze. Add coolant solution as reqtfired to restore level per step (b).

HYDRAULIC OIL LEVEL

a. Remove filler cap on tank (7, Figure I).

b. Level indicator is attached to the filler cap. Fluid level should be in safe operating zone
on level indicator. If required, add oil to maintain a safe operating level.
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STEWART&STEVENSONSERVICES,INC. MI 99003
AIRCRAFTGROUNDSUPPORTEQUIPMENT

DmSELl_L SPECIFICATIONS

÷32 0 / i t t

-.<. Summer diesel fuel

+23 -5 _""'_i J / ]

-_ 14 -- 10

,J
-- 4 -20

J I ! t _

L T _

FIGURE 2. DIESEL FUEL TEMPERATURE SCALE

NOTE

At altitudes above 5,000 feet (1,525 meters) Use •
Grade 1-D for all temperatures. If engine is
operated under "stand-by" conditions, use Grade 1-
D for all temperatures.

Fuel sulphur content of less than 0.5 percent is preferred
to prevent higher wear from corrosive combustion
products.

Excessive white smoke at start-up could be the
result of low cetane fuel.

Cetane number should be no less than 40 to ensure

satisfactory starting and overall performance. At low
temperatures and/or high altitude, a cetane number of more
than 45 is recommended.

Cloud point should be at least 10° F (-12.2 ° C) below •
lowest expected air temperature at time of starting.
Wax can separate from fuel when temperature decreases
to cloud point and may plug filter.

Et1287 5
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AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 1. ENGINE LUBE OIL SPECIFICATIONS

"F86

77

68

59

50

41

32.

23

14.

5.

-13, !

-31. II .c:

-40.

NOTE

ApprovedAPIOils:

Naturallyaspiratedengines: CC

Turbochargedengines: CD CF

CE CF4

Approved CCMC Oils:

Naturallyaspiratedengines: D4

Turbochargedengines: D4 DS'

' D5(sulfateash_>1.8% bymass)correspon0s
toSHP0"

• SHPD(SuperHighPerformanceDiesel)oils.

Ifindoubt,askthenearestservicerepresentative.
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STEWART& STEVENSONSERVICES,INC. _ 99004
AIRCRAFT GROUND SUPPORT EQUIPMENT

MAINTENANCE INSTRUCTION

Total Number of Pages in this MI is 4.

1. TOOLS/EQUIPMENT:

a. Standard mechanic's hand tool set

b. V-belt tension gauge

2. MATERIALS:

None required.

3. PROCEDURES:

a. Park unit on level ground.

b. Apply parking brake. Place warning tag on control panel stating "Unit Out of Service."

c. Visually inspect drive belts for general condition and adjustment.

d. Use a V-belt tension gauge to check belt tension. (Refer to Deutz Operator's Manual located in
Chapter 6.)

e. Position gauge on V-belt midway between the pulleys.

f. The tension gauge should indicate a force of 89.92 lb (400 N-) for the alternator belt, 89.92 lb
(400N) forthefuelpumpandcoolantpumpbelts. •

El1287 1
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MI 99004 STEWART & STEVENSON SERVICES, INC.

AIRCRAFT GROUND SUPPORT EQUIPMENT

NOTE

If belt failure occurs or replacement is required, both belts
must be replaced as a set.

Loose belts wi]2 vibrate and cause unnecessary wear on belts
and pulleys. Belts which are adjusted too tight will cause
unnecessary stress on pulley beatings and belts, and will
shorten the life of both.

g. Adjust alternator pump belt tension as follows:

(1) Loosen mounting bolt (1, Figure 1), adjusting bracket bolt (2).

(2) Insert square wrench (3/8" drive ratchet) in square (4).

(3) Adjust alternator (3) in or out to achieve correct adjustment

(4) Tighten adjusting bracket bolt (2). Tighten mounting bolt (1). Remove warning tag. Return
unit to service.

NOTE

If new belts are installed, belt tension should be checked
after 30 minutes of engine operation.

2

3

1

4

FIGURE 1. ALTERNATOR BELT ADJUSTMENT POINTS
2 E11287
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STEWART & STEVENSON SERVICES, INC. MI 99004

AIRCRAFT GROUND SUPPORT EQUIPMENT

h. Adjust coolant/fuel pump belts as follows:

(1) Loosen bolts (1 and 2, Figure 2).

(2) Insert square wrench in square (3).

(3) Push fuel pump (4) in direction of arrow until correct bek tension is achieved.

(4) Tighten bolts (1 and 2). Remove warning tag. Return unit to service.

NOTE

If new belts are installed, belt tension should be checked after
30 minutes of engine operation.

3

4

2

FIGURE 2. COOLANT FUEL PUMP BELT ADJUSTMENT POINTS
El1287 3
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AIRCRAFT GROUND SUPPORT EQUIPMENT

CHAPTER 3

OVERHAUL

TABLE OF CONTENTS

SECTION/
PARAGRAPH DESCRIPTION PAGE

1 OVERHAULDATA ........................................ 3-1-1
1.I MODEL GT-50DZ TOW TRACTOR OVERHAUL ................... 3-1-1
1.2 ENGINE................................................. 3-1-1
1.3 TRANSMISSION........................................... 3-1-1
1.4 AXLES.................................................. 3-I-1

2 REMOVAL AND INSTALLATION ............................. 3-2-1
2.1 ENGINE AND TRANSMISSION ASSEMBLY REMOVAL ............. 3-2-1
2.2 ENGINE AND TRANSMISSION ASSEMBLY INSTAl ,I,ATION ......... 3-2-4
2.3 AXI,F, REMOVAL PROCEDURES .............................. 3-2-4
2.4 AXI,I:, INSTALLATION PROCEDURES .......................... 3-2-6

CD268 3-TOC-i
ES7182 ORIG



STEWART & STEVENSON SERVICES, INC. CHAPTER 3
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 1

SECTION 1

OVERBAUL DATA

1.1 MODEL GT-50DZ TOW TRACTOR OVERHAUL.

1.1.1 The Model GT-50DZ Tow Tractor has many components which must be maintained by a flexible program
of preventive maintenance, repair, and overhaul. Overhaul is normally conducted on a periodic basis or during
unscheduled down time. Proper servicing, maintenance, manufacturer's recommendations, and record keeping are
important in establishing overhaul periods.

1.1.2 Stewart & Stevenson provides preventive maintenance recommendations (Chapter 2, Section I).
Maintenance instructions are provided in Chapter 2, Section 3, for performing maintenance on specific components
or for performing specific maintenance tasks. Troubleshooting tables (Chapter 2, Section 2), specific to this
equipment, have also been provided to assist the operator and maintenance personnel in quickly isolating and
correcting most common malfunctions. Removal and installation instructions (Chapter 3, Section 2), are provided
for the removal and installation of the engine and transmission as an assembly.

1.2 ENGINE.

1.2.t For engine maintenance and overhaul procedures, refer to the Deutz Engine Manual, located in Chapter 6,
Tab A, of this manual.

1.3 TRANSMISSION.

1.3.1 A transmission overhaul manual is not included in this publication. A Funk Model 2000 Transmission
Assembly Manual, P/N 4003558, can be obtained from Funk Transmission Company or Stewart & Stevenson.

1.4 AXLES.

1.4.1 An axle overhaul manual is not included in this publication. An axle overhaul manual can be obtained Ill
directly from Rockwell International Corporation or from Stewart & Stevenson.

NOTE

Overhaul information, for each component, may be obtained
directly from the component manufacturer or by contacting:

Stewart & Stevenson Services, Inc.
P.O. Box 1637

ATTN: Airline Parts Sales Dept_
Houston, Texas 77251-1637
USA Phone 800-231-8181
Texas Phone 713-923-2161

CD274 3-1-1
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STEWART & STEVENSON SERVICES, INC. CHAPTER 3
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 2

SECTION 2

REMOVAL AND INSTALLATION

2.1 ENGINE AND TRANSM/SSION ASSEMBLY REMOVAL.

2.1.1 The engine and transmission should be removed from the tractor as an assembly. Removing the
engine and transmission assembly from the Model GT-50DZ tow tractor is a relatively easy task, because
the unit has been designed for efficient maintenance. In the following procedures (paragraph 2.1.4), steps
(a), Co),(c), (d), (z), (aa), COb),(cc), (dd), and (ee) require working under the vehicle; the remaining steps
are all accomplished from above the engine with the access door open, or within the operator
compartment_ There is 10 inches (25.4 cm) of clearance between the chassis and the ground when the
tires are inflated to normal 130 PSI (895 kPa). Driving the tractor up onto blocks, over a pit, or in some
other way increasing ground clearance is optional. (See Waming on next page.)

2.1.2 No special tools are required for engine and transmission assembly removal. Recommended tools
are limited to those normally available to a mechanic.

2.1.3 Figure 3.1 shows a proper hoist of the engine and transmission assembly using a three point sling. II
Two points of the sling attach to engine mounted brackets, diagonally across from each other, near the Ifront and rear of the engine's rocker covers. The tlaird attaches to a fabricated bracket bolted to the front
of the transmission case. Once attached, adjust the sling to raise the engine and transmission assembly
in a level attitude out of its compartment.

J_
i

/ i \i \

: i \

_
FIGURE 3.1 TRANSMISSION LIFTING BRACKET

CD274 3-2-1
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CHAPTER 3 STEWART & STEVENSON SERVICES, INC.

SECTION 2 AIRCRAFT GROUND SUPPORT EQUIPMENT

WARNING

TO AVOID INJL_Y TO PERSONNEL OR DAMAGE

TO THE EQUIPMENT, ALWAYS USE LIPTING
EQUIPMENT, SUPPORTS, AND CHAINS WfI'H A
SAFE MINIMUM CAPACITY OF ONE AND A HALF

(1-1/2) TIMES THAT OF THE OBJECT BEING LIP'I'I_D
OR SUPPORTED.

2.1.4 The following procedures must be accomplished before the engine and transmission assembly can
be removed:

(a) Disconnect negative cable from battery. Disconnect battery cables from starting motor and from
engine ground.

(b) The GT-50DZ may be equipped with an optional cab heater. If so, remove heater hoses at this
time. One hea_r hose is aUached to the water pump at the front of the engine; the other hose is
connected to the water elbow at the front of the left cylinder head.

(c) Loosen, drain, and remove inlet and outlet hoses for transmission oil cooler.

(d) Loosen, drain, and remove inlet and outlet hoses for hydraulic oil cooler.

(e) Remove center rubber elbow connecting air intake line to air filter.

(13 Support air filter. Remove hex head bolts from air filter motml_ag bracket.

(g) Remove air filter assembly.

(h) Mark the hole in the govemor control lever where the throttle linkage is attached. (May be only
one hole in lever.)

(i) Remove clevis pin that connects governor control arm so end of throUle linkage. The clevis pin
is secured by a cotter pin beneath the control ann.

(j) Disconnect governor control ann and put clevis and cotter pin into original hole.

(k) Loosen jamnut on throttle linkage adjusUnent bracket, remove cable from bracket.

(1) Drain hydraulic reservoir.

(In) Remove all hoses from hydraulic pump and flow divider, mounted on top of transmission.

(n) Remove hydraulic oil filter assembly by removing four Allen head capscrews from inlet.and
outlet flanges, and two hex head bolts from mounting bracket.

•(o) Remove clamps that hold exhaust pipe to engine manifolds. Loosen lower clamp on muffler.

Remove exhaust pipe.

3-2-2 CD274
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STEWART & STEVENSON SERVICES, INC. CHAPTER 3
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 2

(p) Disconnect electrical plug near engine flywheel; (this disconnects all engine electrical
components.)

(q) Cover both ends of electrical plug with a tape wrapping to prevent contamination.

(r) Disconnect fuel return line from fuel manifold.

(s) Disconnect fuel supply line from fuel manifold.

(t) Protect open fuel lines from contamination by plugging open ends.

(u) The GT-50DZ may be equipped with optional ether injection for cold weather starting.
Disconnect ether aid on intake manifold if tractor is so equipped.

(v) Remove transmission cooler supply and return lines from transmission.

(w) Disconnect parking brake cable by loosening locknut on adjustment mounting bracket and
removing pin from clevis.

(x) Remove parking brake switch from mounting, located near actuating arm of brake caliper.

(y) Disconnect both drive shafts. There are sixteen 3/8-inch capscrews to be removed per driveshaft.

WARNING

WHEN SCREWS ARE REMOVED, TI-IE DRIVE
SHAFT WILL DROP LrNI'IL IT COMES TO REST ON
FRAME MEMBER. KEEP HEAD CLEAR AND DO
NOT GRASP FRAME MEMBER DIREcI'LY
BENEATH THE DRIVE SHAFT.

(z) Compress drive shaft splines to move flange away from transmission.

(aa) Remove two bolts securing engine mount front trunnion, near front of engine.

(bb) Remove two rear engine mounting bolts near transmission. Examine rear motor mount resilient
bushings between engine mount brackets and chassis for wear. Be sure the bushings are kept for
replacement. If bushings appear wom, they should be replaced.

CD274 3-2-3
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SECTION 2 AIRCRAFT GROUND SUPPORT EQUIPMENT

2.1.5 Attach sling to engine and transmission lifting brackets.

WARNING

TO AVOID INJURY TO PERSONNEL OR DAMAGE

TO THE EQUIPMENT, ALWAYS USE LIVTING
EQUIPMENT, SUPPORTS, AND CHAINS wrll-I A
SAFE MINIMUM CAPACITY OF ONE AN A HALF

( 1-1/2) TIMES THAT OF THE OBJECT BEING LIVIED
OR SUPPORTED.

CAUTION

USE EXTREME CARE NOT TO DAMAGE ANY

ENGINE, TRANSMISSION, OR CHASSIS
COMPONENT WHEN REMOVING THE ENGINE
TRANSMISSION ASSEMBLY.

2.1.6 Lift engine and transmission assembly. Prevent rotation of the assembly in order to avoid damage

to any engine, transmission, or chassis component. Lift engine straight up.

2.2 ENGINE AND TRANSMISSION ASSEMBLY INSTALLATION.

2.2.1 Install engine and transmission assembly by reversing steps in engine and transmission removal
procedure.

2.2.2 Check all fluid levels and service as needed. Start and leak check wactor.

2.3 AJO_E REMOVAL PROCEDURES.

2.3.1 The front axle is mounted on a pivoting bolster to accommodate minor bumps and dips during
operation. The rear axle is bolted solidly to the tractor chassis.

2.3.2 The following procedures are to be followed for removal of the axle assemblies.

WARNING

TO AVOID INJURY TO PERSONNEL OR DAMAGE

TO THE EQUIPMENT, ALWAYS USE LIVTLNG
EQUIPMENT, SUPPORTS, AND CHAINS WITI-I A
SAFE MINIMUM CAPACITY OF ONE AND A HALF

(1-1/2) TIMES THAT OFTHE OBJECT BEING LIIqJ_D
OR SUPPORTED.

.

(a) Hoist tractor and place stands beneath chassis to provide at least 24 inches (61 cm) clearance
beneath chassis.

(b) Remove wheel and tire assemblies.

3-2-4 CD274
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 2

WARNING

WEAR PROTECTIVE GOGGLES OR OTHER APPRO-
PRIATE EYE PROTECTION WHEN LOOSENING
BRAKE SYSTEM OR HYDRAULIC SYSTEM

FfIIINGS, AS RESIDUAL PRESSURE MAY BE
PRESENT IN THESE SYSTEMS.

(c) Disconnect and cap brake lines that are attached to axle wheel cylinders.

(d) Disconnect hydraulic system hoses from steering cylinders on front axle. Cap hose fittings and
plug cylinder ports to prevent system contamination.

(e) Disconnect drive shaft from axle pinion shaft.

(f) Support axle assembly with a hoist or heavy-duty transmission jack in such a fashion that axle
cannot suddenly pivot about the bolster shaft.

WARNING

FOR THE SAFETY OF MAIN rt_NANCE PERSONNEL,
FRONT AXLE BOLSTER MOVEMENT MUST BE
PREVENTI_D DURING AXLE INSTAI,I.ATION OR
REMOVAL.

(g) Remove the eight nuts, bolts, and washers that attach front axle assembly to bolster, then
carefully lower axle from its mounted position, and remove it from beneath tractor chassis.

(h) Remove cotter pins, washers, and clevis pins that retain hydraulic steering cylinders on axle
assembly. Install cylinders in same locations on replacement axle assembly with new cotter pins, and
new clevis pins if old pins show significant wear.

(i) On tow tractors with two-wheel steering, remove the rear non-steerable axle assembly in same

manner as front axle, wilh the following exceptions:

(1) The rear axle is mounted solidly to the chassis, instead of to a pivoting bolster.

(2) The rear axle does not have hydraulic steering cylinders; therefore, steps calling for their
disconnection and removal do not apply.

O) On tow tractors with four-wheel steering (optional), remove rear axle in same manner as front
axle, except the rear axle is mounted solidly to the chassis, instead of to a pivotingbolster.

2.4 AXLE INSTALLATION PROCEDURES.

2.4.1 Install axle assemblies by reversing steps of axle removal procedure, with the following additional
requirements:

CD274 3-2-5
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(a) Torque axle mounting bolts at 400 to 450 foot-pounds (545 to 610 Nm).

(b) Bleed hydraulic lines and steering cylinders while tractor is on stands as follows:

WARNING

THIS PROCEDURE REQUIRES TWO MEN. ONE MAN
TO START AND STOP UNIT AND TURN STEERING

WHEEL, AS REQUIRED, TO FORCE FLUID TO THE
HYDRAULIC CYLINDF._RS. ONE MAN UNDER
VEHICLE TO LOOSEN AND TIGHTEN _tttiNGS, AS
REQUIRED, TO EXPEL AIR FROM THE SYSTEM.

EXERCISE EXTREME CAUTION WHEN

PERFORMING MAINTENANCE ON THE
HYDRAULIC SYSTEM. FLUID ESCAPING UNDER
HIGH PRESSURE CAN CAUSE SERIOUS PERSONAL
INJURY. FACE SI-III_J_D AND PROTECTIVE
CLOTHING MUST BE WORN.

NOTE

With the four wheel steering option both axle must be in
place and steering selector in COORD. mode.

(1) Check hydraulic reservoir, ensure fluid is at proper operating level.

(2) Attach hydraulic lines to hydraulic cylinders, snug fitlmgs hand tight.

(3) Place container under fittings to catch draining fluid, place rag over fittings to divert any spray.

(4) Ensure front wheels are positioned straight ahead (zero pitch).

(5) Start eng'me, allow engine to idle.

(6) Slowly turn steering wheel to allow hydraulic cylinders to cycle to the cylinder end, expelling
any trapped air, when all air has been expelled from that end of the cylinders, tighten the hydraulic
line fittings.

(7) Repeat step (6) taming steering wheel in the opposite direction.

(8) Check hydraulic reservoir level, replenish to operating level.

(9) Prior to retaining unit to service, drive unit to check response of hydraulic steering system,.and

check system for leaks.

(c) After front axle is installed, align wheels as follows: (On tow tractors with four-wheel steering

option, the rear wheels also require alignment).

3-2-6 CD274
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 2

NOTE

Due to low operating speeds of the tow tractor minor
variations in wheel alignment measurements are tolerable.

(1) Check caster and camber measurement, measurement should always remain at zero. Any
variation from vertical indicates wear or failure of the pivot assembly bushing and must be
replaced.

(2) Check toe-in and toe-out angle, measurement should remain zero, adjuslment can be made at
either or both ends of the tie rod assembly.

(d) Perform operational and leak check on tow tractor.

CD274 3-2-7
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GROUP 1

TOW TRACTOR ASSEMBLY
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SECTION 4 AIRCRAFT GROUND SUPPORT EQUIPMENT
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11 16 AO_O_.¢_

FIGURE 1.1 TOW TRACTOR OVERALL VIEW
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AIRCRAFT GROUND SUPPORT EQUIPNI_NT SECTION 4

FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

1.1 TOW TRACTOR ASSEMBLY

-I REF 81381 TOW TRACTOR, GT-50DZ/50DZH, STANDARD REF II
REF 81381 . FRAME, GT-50DZ/50DZH REF

-2 12884541 81381 . HITCH LIGHT AND MIRROR,(OPTION) 1
64-101 81381 .. LAMP, SEAT.]:::D,12 V, ADJUSTABLE 1
60--50001 81381 . MIRRORASSY. 1

-3 12941074 81381 GRIt ]., AIR INTAKE DUCT 1
-.4 76563 81381 _ FILLER AND CAP ASSY. 'Wrl.t-I CONE STRAINER 1
-5 98205 81381 NAMEPLATE, DIESEL FUEL ONLY 1
-6 12940854 81381 DUCT, AIR INTAKE 1

-7 78383 81381 CYLINDER, GAS, ENGINE BAY DOOR (NOT SHOWN) 4
-8 A9002 81381 CLIP,GASCYLINDER 8
-9 A9008 81381 STUD,GASCYLINDER 8

-10 460MED 81381 SAFETY WALK, BLACK SURFACE AR
-11 28093 81381 MIRROR,REARVIEW 2

86581 81381 BRACKET, MIRROR 2
-12 99019 81381 LOGO, MIr.;IAL, 7 INCH 1
-13 56AD169 81381 TOWHITCHASSY. 2
-14 56AB170 81381 PIN,TOWHITCH 2

12882462 81381 . . CAM LEVER, TOW HITCH 2
-15 86773 81381 . BOLT, HEX, GRADE 8, 5/8-11 X 1-3/4 12

60578 81381 . LOCKWASHER, 5/8 12
-16 12912686 81381 . REFLECTOR,AMBER 2
-17 592614(21 81381 . STEP,FOLDING I

-18 12890597 81381 . .tIRE, (SEE FIG. 2.3) REF
-19 12893102 81381 . AXLE ASSY., STEERABLE (FRONT)

SEE FIGS 2.5 THRU 2.8 FOR PARTS BREAKDOWN 1

-20 12893103 81381 . AXLE ASSY., RIGID (PEAR)
SEE FIGS 2.9 THRU 2.11 FOR PARTS BREAKDOWN 1

-21 12902835 81381 . WHEEL ASSY., (SEE FIG 2.3) 4
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CHAPTER 4 STEWART & STEVENSON SERVICES, INC.
SECTION 4 AIRCRAFT GROUND SUPPORT EQUIPMENT

FIG. &
INDEX MIeR.
NO. PART NO. CODE DESCRIPTION QTY.

1.1 TOW TRACTOR ASSEMBLY (CONT)

I -22 12912685 81381 . REFLECTOR, RED 2

-23 12941170 81381 . DOOR,ACCESS,ENGINEBAY,REAR 1
-24 12941088 81381 . SUPPORT,DOOR 1
-25 12941171 81381 . DOOR, ACCESS, ENGINE BAY, FRONT 1
-26 6-800 81381 . LATCH, FOLDING "T" HANDLE 4

4.46 CD274
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CHAPTER 4 STEWART & STEVENSON SERVICES, INC.

SECTION4 AIRCRAFTGROUNDSUPPORTEQU_MENT
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &

INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

1.2 12903968 81381 OPERATOR'S COMPARTMENT 1

-1 900 81381 SWITCH, TURN SIGNAL WITH HAZARD (A2) 1
76459 81381 FLASHER, TURN SIGNAL (NOT SHOWN) 1

-2 77791 81381 NUT,STEERINGWHEEL 1
-3 77793 16764 KIT, HORN BU'I_ON ($5) 1
-4 7404900 81381 STEERINGWHEEL I

-5 12902734 81381 NAMEPLATE, DO NOT DRIVE TRACTOR 1
WITH HAND (PARK) BRAKE APPLIED

-6 2702 81381 . LAMP, WARNING, PARK BRAKE ON (DS17) 1
-7 75860 81381 . BOOSTER, BRAKE, WITH MOTOR (SEE HG. 3.1) 1
-8 86707 81381 . COVER,MASTERCYLINDER 1

-9 12871519 81381 . NAMEPLATE, USE DOT 5 BRAKE FLUJD ONLY (OPTION) 1
-10 2236179 14894 . MASTERCYLINDER,BRAKE(SEEFIG. 3.1) I •
-11 12940565 81381 . ASSEMBLY, CONTROL PANEL 1

-12 4041014 96105 . SI-III_TP__RASSY., TRANSMISSION, 6 FORWARD, 3 REVERSE 1

ATTACHING PARTS
206612-1 96105 CONNECTOR 1
54012-1 96105 . . SEAL, CABLE, AMP 1
66102-2 96105 . . CLIP, TERM/NAL, AMP 7
66258-1 96105 . . CLIP,TERMINAL,AMP 2

-13 12900120 81381 NAMEPLATE, CAUTION, DO NOT SI_I 1
TRANSMISSION WHILE HANDLING AIRCRAFT

-14 12883514 81381 NAMEPLATE, PUSH AND PULL AIRCRAFT IN 1
LOW GEAR ONLY, F1-R1

-15 85175 81381 LEVER ASSY., PARK BRAKE (SEE FIG. 3.7) 1
-16 85165 81381 SEATASSY. 2
-17 78291 81381 PEDESTALFOR SEAT,NON-ADJUSTABLE 1
-18 60608 81381 NUT, SELF LOCKING, 5/16-18 8
-19 98049 81381 CONSOLE FOR SI4/I-TI_R ASSY. 1
-20 78290 81381 . PEDESTAL FOR SEAT, ADJUSTABLE 1
-21 85176 81381 KIT,SEATGUIDE 1
-22 60608 81381 NUT, SELF LOCKING, 5/16-18 4
-23 73837 81381 BOLT, 5/16-18 X 1-1/4 4
-24 76640 81381 WASHER, FLAT, 5/16 4
-25 73812 81381 BOLT, 5/16-18 X 1 4
-26 76640 81381 WASHER, FLAT 5/16 4
-27 85342 81381 COVER,HOSE 1

-28 76101 81381 PEDAL, ACCELERATOR ASSY. (SEE FIG. 4.5) 1
-29 85967 81381 PEDAL, BRAKE, (SEE FIG. 3.1) 1
-30 78341 81381 STEERINGVALVE(SEEFIG. 12.2) 1

CD274 4 4 9
E11287 REV4



CHAPTER 4 STEWART & STEVENSON SERVICES, INC.
SECTION 4 AIRCRAFT GROUND SUPPORT EQUIPMENT

FIG. &
INDEX MFR.
NO. PART NO. CODE DESCRIPTION QTY.

1.2 12903968 81381 OPERATOR'S COMPARTMENT (CONT) 1

-31 77790 81381 . STEERING COLUMN (SEE FIG. 12.1) 1
• -32 12930133 81381 . PLATE, SERLAL NO. AND MODEL NO. 1

-33 12893992 81381 . TILT s'rI=FRING WI-1V_L (OPTION) 1
-34 6046K31 81381 . KNOB 2
-35 12893969 81381 . TILTASSY. 1
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SECTION 4 AIRCRAFT GROUND SUPPORT EQUIPMENT

FIGURE 1.3 CAB MODEL 416 (OPTION)
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4

AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &

INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

1.3 CAB MODEL 416 (OPTION)

-1 88713 81381 CAB, GT-50DZ TOW TRACTOR, MARTIN MODEL 416 I
-2 416-7001-/]3 60810 INBOARD SKYLfI'PL PANEL 1
-3 416-7002-I]3 60810 INBOARD SKYLfI_ MOUNTING KIT 1
-4 416-7001-OB 60810 OUTBOARD SKYLfIE PANEL 1
-5 416-7002-OB 60810 OUTBOARD SKYLITV_,MOUNTING KIT 1
-6 416-801-L 60810 L.H.PORTPANELGLASS 1
-7 416-802-L 60810 L.H.PORTMOUNTINGRUBBER 1
-8 416-5000 60810 R.H. DOOR ASSY., COMPLETE 1

-9 416-A5001 60810 . ALUMINUM FRAMED WINDOW ASSY., R.H. DOOR 1
-10 416-A502 60810 . MOUNTING RUBBER, ALUMINUM FRAMED 1

WLrffDOW, R.H. DOOR
-11 416-5002 60810 . R.H.DOORLATCH 1
-12 416-504 60810 . R.H. DOOR TRIM AND SEAL KIT 1

-13 416-5003 60810 . R.H. DOOR HINGE KIT, 3 HINGES 1
-14 416-404 60810 REAR TRIM AND SEAL KIT 1
-15 416-801-R 60810 R.H. PORT PANEL GLASS 1
-16 416-802-R 60810 R.H.PORTMOUNTINGRUBBER 1
-17 416-401 60810 REAR WINDSHIELD GLASS 1

-18 416-402 60810 MOUNTING RUBBER, REAR WINDSHI_J.D GLASS 1
-19 416-6000 60810 L.H.DOORASSY.,COMPLETE 1
-20 416-6003 60810 . L.H. DOOR HINGE KIT, 3 HINGES 1
-21 416-A6001 60810 . ALUMINUM FRAMED WINDOW ASSY., L.H. DOOR 1
-22 416-A602 60810 . MOUNTING RUBBER, ALUMINUM FRAMED WINDOW, 1

L.H. DOOR
-23 416-604 60810 . L. H. DOOR TRIM AND SEAL KIT 1
-24 416-6002 60810 . L.H. DOOR LATCH 1
-25 416-301 60810 FRONT WINDSI-11FJ.D GLASS 1

-26 416-302 60810 MOUNTING RUBBER, FRONT WINDSH/ELD 1
-27 416-304 60810 FRONT WINDSHIELD TRIM AND SEAL KIT 1
-28 NO NUMBER 60810 WINDSHIELD WIPER ASSY., PARTS LISTED BELOW:

CABEOO28 60810 SINGLE SPEED WIPER MOTOR, 12V, WfI'I-I A 1 INCH SHAFT 1
CABE0028-01 60810 SINGLE SPEED WIPER MOTOR, 12V, W[I'I-I A 2 INCH SHAFT 1
CABE0028-03 60810 SINGLE SPEED WIPER MOTOR, 12V, WITH A 3 INCH SHAFT 1
CABE018-04 60810 TOGGLESWITCH 1

CABW0044 60810 WIPER ARM, ADJUSTABLE 1
CABWOOO8 60810 WIPER BLADE, 14 INCH 1
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CHAPTER 4 STEWART & STEVENSON SERVICES, INC.
SECTION 4 AIRCRAFT GROUND SUPPORT EQUIPMENT
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FIGURE 1.4 CAB MODEL 846 (OPTION)
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4
AIRCRAFt GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

1.4 CAB MODEL 846 (OPTION)

-1 12893246 81381 CAB, GT-50DZ TOW TRACTOR, MARTIN MODEL 846 1
-2 846-7001-I13 60810 INBOARD SKYLrI_ PANEL 1
-3 846-7002-IB 60810 INBOARD SKYLITP_,MOUNTING KIT 1

-4 846-7001-OB 60810 OUTBOARD SKYLITE PANEL 1
-5 846-7002-OB 60810 OUTBOARDSKYLITEMOUNTINGKIT 1
-6 846-801-L 60810 LH. PORTPANELGLASS 1
-7 846-802-L 60810 LH. PORTMOUNTINGRUBBER I

-8 846-5000 60810 R.H.DOORASSY.,COMPLETE 1
-9 846-A5001 60810 . ALUM/NUM FRAMED WINDOW ASSY. R.H. DOOR 1

-10 846-A502 60810 . MOUNTING RUBBER, ALUMINUM FRAMED 1

WINDOW, R.H. DOOR
-11 846-5002 60810 . R.H.DOORLATCH 1
-12 846-504 60810 . R.I-/. DOOR TRIM AND SEAL KIT 1

-13 846-5003 60810 . R,H. DOOR HINGE KIT, 3 HINGES 1
-14 846-404 60810 REAR TRIM AND SEAL KIT 1

-15 846-801-R 60810 R.H.PORTPANELGLASS 1
-16 846-802-R 60810 R.H.PORTMOUNTINGRUBBER 1
-17 846-401 60810 REAR W/NDSFIIF/D GLASS I

-18 846-402 60810 MOUNTING RUBBER, REAR WINDSHIEI,D GLASS 1
-19 846-6000 60810 L.H.DOORASSY.,COMPLETE 1
-20 846-6003 60810 . L.H. DOOR HINGE KIT, 3 HINGES 1
-21 846-A6001 60810 . ALUMINUM FRAMED WINDOW ASSY., L.H. DOOR 1
-22 846-A602 60810 . MOUNTINGRUBBER, ALUMINUMFRAMED 1

WINDOW, L.H. DOOR
-23 846-604 60810 . L. H. DOOR TRIM AND SEAL KIT 1
-24 846-6002 60810 . L.H. DOOR LATCH 1
-25 846-301-L 60810 L.H. FRONT WINDSI-_J .D GLASS 1

-26 846-302-L 60810 MOUNTING RUBBER, L.H. FRONT WINDSI-I_/.D 1
-27 846-301-R 60810 R.H. FRONT WINDSt_IEI.D GLASS 1
-28 846-302-R 60810 MOUNTING RUBBER, R.H. FRONT WINDSI-IIFJ D 1
-29 846-304 60810 FRONT WINDSttlFJ.D TRIM AND SEAL KIT 1
-30 NO NUMBER 60810 WINDSI-rI_D WIPER ASSY., PARTS LISTED BELOW:

CABEOO28 60810 . SINGLE SPEED WIPER MOTOR, 12V, WITH A 1 INCH SI-IAFF 1
CABE0028-01 60810 . SINGLE SPEED WIPER MOTOR, 12V, WITH A 2 INCH SHAFT 1
CABE0028-03 60810 . SINGLE SPEED WIPER MOTOR, 12V, Wl.tl-I A 3 INCH SHAFT 1
CABE018-04 60810 . TOGGLESWITCH 1
CABW0044 60810 . WIPERARM,ADJUSTABLE 1
CABWOOO8 60810 . WIPER BLADE, 14 INCH 1
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SECTION 4 AIRCRAFT GROUND SUPPORT EQUIPMENT

21 12
13

21:

19

18 17 16 15
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

1.5 CAB MODEL 812 (OPTION)

-1 12881355 81381 CAB, RAISED, GT-50DZ TOW TRACTOR 1
-2 812-301-UL 60810 UPPER L.H. FRONT WINDSHIELD GLASS 1
-3 812-302-UL 60810 UPPER L.H. FRONT WINDSHIELD MOUNTING RUBBER I
-4 812-301-UR 60810 UPPER R.H. FRONT WINDSHIELD GLASS 1

-5 812-302-UR 60810 UPPER R.H. FRONT WINDSHIELD MOUNTING RUBBER 1
-6 812-401 60810 L.H.REARWINDSHIELDGLASS 1

-7 812-402 60810 L.H. REAR WINDSHIELD GLASS MOUNTING RUBBER 1
-8 812-401 60810 R.H. REAR WINDSHIELD GLASS 1
-9 812-402 60810 R.H. REAR WINDSHIELD MOUNTING RUBBER 1

-10 812-404 60810 REARTRIMANDSEALKIT 1
-11 812-301-LR 60810 LOWER R.H. FRONT WINDSHIELD GLASS 1
-12 812-302-LR 60810 LOWER R.H FRONT WINDSHIELD MOUNTING RUBBER 1
-13 812-301-LL 60810 LOWER L.H. FRONT WINDSHIELD GLASS 1
-14 812-302-LL 60810 LOWER L.H. FRONT WINDSHIELD MOUNTING RUBBER 1

-15 812-6000 60810 L.H. DOOR ASSY., COMPLETE, INCLUDES ITEMS 1
16 TFIRU 22

812-5000 60810 R.H. DOOR ASS&'., COMPLETE, INCLUDES IT_3MS 1
16 THRU 22

-16 812-6002 60810 L.H. DOOR LATCH 1
812-5002 60810 R.H.DOORLATCH 1

-17 812-600-L 60810 L.H. LOWER WINDOW GLASS 1
812-500-L 60810 R.H. LOWER WINDOW GLASS 1

-t8 812-602-L 60810 L.H. LOWER DOOR WINDOW MOUNTING RUBBER 1
812-502-L 60810 R.H. LOWER DOOR WINDOW MOUNTING RUBBER 1

-19 812-6003 60810 L.H. DOOR HINGE KIT, 3 HINGES 1
812-5003 60810 R.H. DOORHINGEKIT, 3 HINGES 1

-20 812-604 60810 L.H. DOOR TRIM AND SEAL KIT 1
812-504 60810 R.H. DOOR TRIM AND SEAL KIT 1

-21 812-A6001 60810 L.H. DOOR ALUMINUM FRAMED WINDOW ASSY. 1
812-A5001 60810 R.H. DOOR ALUMINUM FRAMED WINDOW ASSY. I

-22 812-A602 60810 L.H. DOOR ALUMINUM FRAMED WINDOW 1
MOUNTING RUBBER

812-A502 60810 . R.H. DOOR ALUMINUM FRAMED WINDOW 1
MOUNTING RUBBER

-23 812-304 60810 FRONT TRIM AND SEAL KIT 1
812-804-L 60810 L.H. PORT TRIM AND SEAL K/T 1
812-804-R 60810 R.H. PORT TRIM AND SEAL KIT 1

-24 812-801-L 60810 L.H.PORTPANELGLASS 1
812-801-R 60810 R.H.PORTPANELGLASS 1

-25 812-802-L 60810 L.H.PORTMOUNTINGRUBBER 1
812-802-R 60810 R.H. PORT MOUNTINGRUBBER 1
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GROUP 2

DRIVE LINE
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4

AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX MFR.
NO. PART NO. CODE DESCRIPTION QTY.

2.1 12940527 81381 ENGINE AND TRANSMISSION ASSEMBLY 1

-1 12940138 62445 ENGINE, DIESEL, DEUTZ MODEL BF6MI013 1 •
-2 117-4423 62445 ELEMENT,FUEL FILTER(NOT SHOWN) 1
-3 4003483 62445 ELEMENT, TRANSMISSION FILTER (NOT SHOWN) 1
-4 12940322 81381 TRANSMISSION, FUNK 2000 SERIES (SEE CHAPTER 6, 1 •

TAB B FOR PARTS BREAKDOWN)
-5 117-4421 62445 ELEMENT, ENGINE LUBE O/L FILTER 1

NOTE

Refer to Chapter 6, Tab A, Deutz Parts Manual for
parts breakdown of engine.
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SECTION 4 AIRCRAFT GROUND SUPPORT EQUIPMENT

,6 I "

_" 3

FIGURE 2.2 ENGINE AND TRANSMISSION CONNECTION
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STEWART & STEVENSON SERVICES, INC. CHA.PI'ER 4
AIRCRAFr GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX MFR.
NO. PART NO. CODE DESCRIPTION QTY.

2.2 ENGINE AND TRANSMISSION CONNECTION

-1 YZA102612 96105 SLEEVE, PILOT 1
-2 YZ101551 96015 DRIVE PLATE, FLEX 1
-3 4046750 96105 RING 1
-4 F1003012 96105 CAPSCREW 12

-5 12941154 81381 BOLT, HEX HEAD, 3/8-16NC X 1-1/4 LONG, GRADE 8
-6 2165148 62445 FLANGE, BEARING REF
-7 224-8915 62445 FLywN'F_.r. ASSEMBLY REF

-8 420-4181 62445 BOLT, FLY_I4 _I_ 10
-9 99625 81381 WASHER, LOCK, 3/8, SPRING 8 i
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SECTION 4 AIRCRAPT GROUND SUPPORT EQUIPMENT
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STEWART & STEVENSON SERVICES, INC. C_ 4
AIRCRAFt GROUND SUPPORT EQUIPMENT SECFION 4

FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

2.3 DRIVE LINE ASSEMBLY

-1 12902835 81381 Wt-I_FI. ASSY., GT-50DZ TOW TRACTOR 4
12902834 81381 . _. BASE 1
3819 81381 . FLANGE 1
3884 81381 . RING,SEAT 1
3861 81381 . RING,LOCK 1

-2 12890597 81381 TIRE, MIC/-II_I.IN, RADIAL, LOW PROFII F., 4
METRIC SIZE, 365/80R20PXZA160, TUBE TYPE •

-3 83931 81381 BOLSTER, FRONT AXLE 1
-4 12882602 81381 BOLT, 3/8-24 X 1-I/2, GRADE 8 16 •
-5 85214 81381 DRIVESHAFr, FRONT 1

5-279X 81381 UNIVERSAL IOINT, SPACER 2

-6 12901015 81381 NUT, HEX, 3/8-24, FLEXLOCK 24 •
-7 86546 81381 BOLT, 3/8-24 X 2-1/4, GRADE 8 8 I-8 12940322 81381 . TRANSMISSION, FUNK MODEL 2000 SERIES 1
-9 12940138 81381 . ENGINE, DIESEL, DELrIZ MODEL BF6M1013 I

-10 *12893103 81381 AXI.I::., RIGID (REAR), SOMA 5MILA8290FI-I., SEE FIG. 9.2 •
FOR BREAKDOWN OF AXI._ ASSY. I

-11 85213 81381 DRIVESHAFr, REAR 1
5-279X 81381 UNIVERSAL JOINT, SPACER 2

-12 86611 81381 BOLT, 3/8-24 X 1/1/4, GRADE 8 8
-13 73790 81381 LOCKWASHER, 3/8 8
-14 12893102 81381 AX/.F_, ST_EILABLE (FRONT), SOMA 5MRDIA8353FIt

SEE FIG. 9.1 FOR BREAK DOWN OF AXLE ASSY. 1

*FOR FOUR WHEEL STEER OPTION ITEM 10 IS REPLACED BY II_M 14
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SECI'ION 4 AIRCRAb-'T GROUND SUPPORT EQUIPMENT

FIGURE 2.4 STEERABLE AXLE HOUSING
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STEWART & STEVENSON SERVICES, INC. CHAtrlT_ 4

AIRCRAFT GROUND SUPPORT EQUIPMENT SECI1ON 4

FIG. &
INDEX MFR.
NO. PART NO. CODE DESCRIPTION QTY.

2.4 STEERABLE AXLE HOUSING

-1 A87029503 79780 AXLE HOUSING ASSEMBLY, 5M1LDIA8353FI-I 1
-2 E75503173 79780 . BREATHER 1
-3 E75503039 79780 . PLUG 2
-4 E75000612 79780 . FASTENING SET 1
-5 E75502834 79780 . STUD 3
-6 E75500381 79780 . TAPERRING 3
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SECTION 4 AIRCRAFT GROUND SUPPORT EQUIPMENT

FIGURE 2.5 STEERABLE AXLE DIF_'ERENTIAL
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4

AIRCRAF'F GROUND SUPPORT EQUIPMENT SEuI'ION 4

FIG. &
INDEX MFR.
NO. PART NO. CODE DESCRIPTION QTY.

2.5 STEERABLE AXLE DIFFERENTIAL

-1 A86004123 79870 DIPI"t_RENTIAL CARRIER ASSY., 5MRDIA8353FH 1
-2 A88100010 79780 HOUSING AND COVER ASSY. 1
-3 E75502646 79780 SCREW 4

-4 E75600337 79780 . PIN,LOCATING 4
-5 E88100014 79780 . NUT, ADJUSTING 1
-6 E88100015 79780 . NUT, LOCK PLATE 1
-7 E75500427 79780 . SCREW 1
-8 A88110068 79780 DIP/'_P_.,RENTIALAND BEVEL GEAR SET, 8 X 35 LH 1
-9 A75650088 79780 BEARING, TAPER 1

-10 A75650169 79780 BEARING,TAPER 1
-11 A86010008 79780 SHIM KIT, ADJUSTING 1
-12 A88130017 79780 KIT,TAPERBEARING 1
-13 A86010009 79780 SHIM KIT, ADJUSTING 1

-14 A86010012 79780 SHIMKIT,ADJUSTING 1
-15 NOT USED
-16 E75503484 79780 SEAL,OIL 1
-17 A88140076 79780 FLANGEASSY. 1

-18 E88140025 79780 . DUST, COVER 1
-19 E88140038 79780 NUT, ADJUSTING 1
-20 E88100008 79780 COVER 1
-21 E75502062 79780 SCREW 2
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SECTION 4 AIRCRAFT GROUND SUPPORT EQUIPMENT

FIGURE 2.6 STEERABLE AXLE STEERING PARTS

4430 CD274

ORIG E11287



STEWART & STEVENSON SERVICES, INC. CHAPTER 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

2.6 STEERABLE A_XI.E STEERING PARTS

MRDIA-8353FH79780 STEERINGPARTS 1
-1 E74015005 79780 CONSTANT VELOCITY ASSY. 1
-2 A88510243 79780 SEALING KIT 1
-3 A88500290 79780 PIVOTANDSPINDLEASSY. 1
-4 A88510244 79780 LINK K1T 2
-5 E75503486 79780 OILSEAL 2
-6 A86020076 79780 ADJUSTINGSHIMKIT 2
-7 E75501903 79780 O'II_t:,'R 2
-8 E88510208 79780 COVER 1
-9 E75502752 79780 SCREW 8

-10 A88550164 79780 STEERINGSWIVELARM 1
-11 E75701059 79780 TRACK LOAD 1
-12 E75700593 79780 ADJUSTING SOCKET, R 1

E75700594 79780 ADJUSTINGSOCKET,L 1
-13 E75700688 79780 . DUSTCOVER 1
-14 E75700689 79780 . NUT 1
-15 E75502994 79780 . DOWEL 1
:16 A75700690 79780 ADJUSTING SLEEVE CLAMP I
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FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

2.7 STEERABLE AXLE PLANETARY HUB REDUCERS

5MRDIA8353FI-I 79780 . PLANETARY HUB REDUCERS 1
-1 A88401317 79780 . WHEEL HUB ASSY. 1
-2 E50000187 79780 . . WHEEL STUD 10
-3 G75503596 79780 . . OILSEAL 1
-4 A75650151 79780 . . TAPER BEARING 1
-5 A75650594 79780 . TAPER BEARING 1
-6 A88412020 79780 RINGGEARCARRIERASSY. 1
-7 E88350180 79780 SEAL RACE 1
-8 E79001048 79780 TAPER RING 1
-9 E88350017 79780 LOCKING WASHER 1

- 10 E88350016 79780 SPINDLE NUT 1
-11 E88350189 79780 SPINDLE RING 1
-12 E88350006 79780 MU__t' 1
-13 E88350142 79780 SUNGEAR 1
-14 E75503408 79780 SCREW 1
-15 E86030100 79780 SETOFENDTHRUST 1
-16 A8M23304 79780 PLANET GEAR CARRIER ASSY. 1
-17 A88434041 79780 COVERASSY. 1
-18 A88350092 79780 . SECTOR 4
-19 E75503017 79780 .. O-R/NG 1
-20 E88350086 79780 . . THRUSTRETAININGWASHER 1
-21 E75503178 79780 .. SCREW 1
-22 E75500703 79780 . . DRAIN PLUG SEAL 1
-23 E75501386 79780 .. SCREW 8
-24 E75503039 79780 . PLUG 1
-25 E75230509 79780 . WHEEL NUT 10

E75501988 79780 . WASHER l0
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FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

2.8 RIGID AXLE HOUSING

-1 A87027007 79780 . AXI ,E HOUSING ASSY., 5MRA8290FH I
-2 E75503173 79780 . BREATHER I
-3 E75503039 79780 . PLUG 2
-4 A75000598 79780 . FASTENINGSET I

-5 E75502834 79780 .. STUD 14
-6 E75500381 79780 . . TAPER RING 3
-7 E75501304 79780 .. WASHER 14
-8 E75502830 79780 .. NUT
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FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

2.9 RIGID AXLE DIJ_FERENTIAL

-1 A86004123 79870 DIPI-'P_,RENTIALCARRIER ASSY., 5MRA8290FH 1
-2 A88100010 79780 HOUSING AND COVER ASSY. 1
-3 E75502646 79780 . SCREW 4

-4 E75600337 79780 . PIN,LOCATING 4
-5 E88100014 79780 . NUT, ADJUSTING 1
-6 E88100015 79780 . NUT,LOCKPLATE 1
-7 E75500427 79780 . SCREW 1

-8 A88110068 79780 DII-I-'P_.,RENTIALAND BEVEL GEAR SET, 8 X 35 LH I
-9 A75650088 79780 BEARING, TAPER I

-10 A75650169 79780 BEARING, TAPER 1

-I1 A86010008 79780 SHIM KIT, ADJUSTING 1
-12 A88130017 79780 KIT, TAPER BEARING 1
-13 A86010009 79780 SHIM KIT, ADJUSTING 1

-14 A86010012 79780 SHIMKIT,ADJUSTING 1
-15 NOT USED

-16 E75503484 79780 SEAL, OIL 1
-17 A88140076 79780 FLANGEASSY. 1
-18 E88140025 79780 . DUST,COVER 1

-19 E88140038 79780 NUT, ADJUSTING 1
-20 E88100008 79780 COVER 1
-21 E75502062 79780 SCREW 2
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FIG. &
INDEX MIV'R.

NO. PART NO. CODE DESCRIPTION QTY.

2.10 RIGID AXLE PLANETARY HUB REDUCERS

5M1LA8290FH 79780 . PLANETARY HUB REDUCERS 1
-1 A88401317 79780 WHFI=I. HUB ASSY. 1
-2 E50000187 79780 . WI-_L STUD 10
-3 G75503596 79780 . OILSEAL 1
-4 A75650151 79780 . TAPERBEARING 1
-5 A75650594 79780 . TAPERBEARING 1
-6 ABg412020 79780 RING GEAR CARRIER ASSY. 1
-7 E88350180 79780 SEAL RACE 1
-8 E79001048 79780 TAPER RING 1

-9 E88350017 79780 LOCKING WASHER I
-10 E88350016 79780 SPINDLENUT 1

-11 E75101174 79780 SPINDLERING 1
-12 E88350006 79780 MUFF 1
-13 E88350142 79780 SUNGEAR 1
-14 E75503408 79780 SCREW 1
-15 E86030100 79780 SET OF END THRUST 1
-16 A88423304 79780 PLANET GEAR CARRIER ASSY. I
-17 A88434041 79780 COVERASSY. 1
-18 A88350092 79780 SECTOR 4
-19 E75503017 79780 O-RING 1
-20 E88350086 79780 THRUSTRETAININGWASHER 1
-21 E75503178 79780 SCREW 1
-22 E75500703 79780 DRAIN PLUG SEAL 1
-23 E75501386 79780 SCREW 8
-24 E75503039 79780 PLUG 1
-25 E75230509 79780 WHEELNUT 10
-26 E88700556 79780 AXLE SHAFT 1
-27 E88504017 79780 SPINDLE 1
-28 E75502016 79780 SCREW 3
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FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

2.11 AXLE MOUNTING

-1 85338 81381 Bolt, 1 In. -8 NC x 9-1/2 In., Grade 5 6
-2 73796 81381 Lockwasher, 1 In. 28
-3 74030 81381 Nut,1In.-8NCGrade5 12

78343 81381 Bolt,1In. -8 NCx 8-1/2In.,Grade5 6

-5 77160 81381 Shim,BolsterADJ(18GA.) 6
-6 77141 81381 Shim,BolsterADJ(16GA.) 6
-7 84233 81381 Bolt,1 In. -8 NCx 11In.,Grade8 16
-8 75801 81381 Nut,1In.-8NC,Grade8 16
-9 A8002-187 81381 Bolt, 3/4 NF x 3-1/2" LG, Grade 5 1

-10 SSB33-1000-4 81381 MounLSSBSeries,2 Piece 1
-11 73777 81381 Nut, 3/4-16 NF, Hex, Lock, Grade 5 1
-12 78340 81381 Bolt, 5/8 In. -11 NC x 3-3/4 In. Grade 5 2
-13 74674 81381 Isolator,Vibration 2
-14 R187333 81381 Washer, 5/8 In. ID x 2-1/4 In. OD x 3/16 In. 2
-15 73775 81381 Nut, 5/8 In. -11 NC, Hex Lock Grade 5 2

-16 84199 81381 Socket Assy., Shaft, Bolster 2
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FIGURE 3.1 BRAKE LINKAGE AND MASTER CYLINDER/HYDRAULIC BOOSTER
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

3.1 BRAKE LINKAGE AND MASTER CYLINDER/HYDRAULIC
BOOSTER

-1 14894 MASTER CYLINDER, BRAKE, 1.75 INCH X 2.25 INCH 1 •
22387 14894 KIT, REPAIR, MASTER CYLINDER 1

-2 75860 81381 BOOSTER, BRAKE Wrl'tf MOTOR (DELCO MORAINE) (B2) 1
-3 73815 81381 BOLT, 3/8-16 X 3/4 4
-4 73790 81381 WASHER, LOCK, 3/8 INCH 4
-5 12901015 81381 NLrl', 3/8-24, HEX, FLEXLOCK 4
-6 NOT USED

-7 71068 81381 WASHER, FLAT 3/8 4

-8 86611 81381 BOLT, 3/8-24 X 1-1/4 2
-9 84159 81381 CRANK, BRAKE PEDAL 1

-10 75835 81381 NUT, 1/2-20, HEX 4
-11 85504 81381 ROD, BRAKE 1
-12 78830 81381 ROD END, BALL JOINT, MALE, W/STUD 1/2-20 1
-13 12881366 81381 NUT, 1/2-20, HEX, FLEXLOCK 3
-14 78286 81381 ROD END, BALL JOINT, FEMALE, W/STUD, 1/2-20 1
-15 76109 81381 ROD, THREADED, 1/2-20 1

-16 TR-8 81381 RODEND,FEMALE 1
-17 80952 81381 BOLT, 1/2-20 X 1-1/2 1 •
-18 85967 81381 BRAKE PEDAL 1

-19 81451 81381 WASHER, BRONZE THRUST 2
-20 85062 81381 BOLT, SHOULDER, 5/8-11 X 3/4 2
-21 12881300-30 81381 BRACKET, PART OF CHASSIS 1

-22 12921714 81381 WASHER,FLAT,1/2 1 i
-23 73775 81381 NUT, 5/8-11, HEX, FLEXLOCK 1
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FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

3.2 BRAKE HYDRAULIC BOOSTER ASSEMBLY

75860 81381 HYDRAULIC BOOSTER ASSY., POWER BRAKE 1
-1 18006994 76562 POWER HEAD ASSY. 1

18004797 76462 KIT,POWERHEAD 1
-2 18000641 76462 BOOT 1
-3 18004548 76462 SEAL, DOUBLE LIP 1
-4 5472239 76462 O-RING 1

-5 5471970 76462 BUMPER, CONTROL VALVE 1
-6 5472238 76462 PLUG, SEAL RETAINER 1

-7 18001602 76462 VALVE,RELIEF 1
-8 2620427 76462 VALVE, CHECK 1
-9 5472234 76462 INSERT, TUBE r'll-llNG, 1/2 INCH 1

-10 2623020 76462 SEAL,POWERPISTON 1
-11 5473593 76462 SEAL, CYLINDER 1
-12 2620428 76462 PLATE, SEAL SUPPORT 1
-13 2620430 76462 SEAL, PISTON ROD 1

1800415A 76462 KIT, POWER HEAD SPRINGS 1
-14 2620426 76462 SPRING, CHECK VALVE 1
-15 18001601 76462 SPRING, REI.IEF VALVE 1

89458 81381 KIT, FLOW SWITCH 1
-16 18002912 76462 SWITCH,FLOW 1
-17 547386 76462 O-RING 1

-18 18006974 76462 PUMP ASSY., 12VDC, EMERGENCY, (BACK UP
TO BOOSTER) 1

18007368 76462 PUMP 1
-19 18002229 76462 O-RING 2

-20 18002858 76462 CONTROLVALVEASSY. 1
-21 2620429 76462 EXPANDER,SEAL 1

-22 2623111 76462 SPRING, PISTON RETURN 1
-23 18002774 76462 ROD, PISTON 1
-24 5473592 76462 CAP,POWERHEAD 1
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FIG. &

INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

3.3 BRAKE SYSTEM HYDRAULIC BOOSTER CIRCUIT

-1 75860 81381 BOOSTER, BRAKE WITH MOTOR, DELCO MORAINE
(SEEFIG.3.2) 1

-2 78305 81381 CLAMP,HOSE 1

-3 2236179 81381 MASTER CYLINDER, BRAKE (SEE FIG 3.1) 1
-4 90324 81381 HOSEASSY.,BOOSTERTO BULKHEAD 1
-5 90325 81381 HOSE ASSY., BULKHEAD TO BOOSTER 1

-6 85761 81381 ADAPTER, BULKHEAD 90° 2
-7 85745 81381 HOSEASSY.,BULKHEADTO MANIFOLD 1

-8 85747 81381 HOSEASSY.,TANKTOPUMP 1
-9 12904104 81381 HOSE ASSY., PUMP TO BULKHEAD 1

-10 85164 81381 FILTERASSY.,(SEEFIG.12.3) 1

-11 84541 81381 RESERVOIR, HYDRAULIC (SEE FIG. 12.5) 1
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FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

3.4 HYDRAULIC BRAKE SYSTEM

-1 2233700 14894 MASTER CYLINDER, 1.75 INCH X 2.25 INCH 1 •
(SEE FIG. 3.1)

-2 85822 81381 TUBE ASSY., MASTER CYLINDER, REAR 1
-3 85823 81381 TUBE ASSY., MASTER CYLINDER, FRONT 1
-4 78228 81381 TEE,ADAPTER 2
-5 78237 81381 SWITCH, PRESSURE, BRAKE LIGHT (S10) 1
-6 12890713 81381 TUBE ASSY., OPERATOR COMPARTMENT (FRONT) 1
-7 12890714 81381 TUBE ASSY., OPERATOR COMPARTMENT (REAR) 1
-8 202X4 79470 CONNECTOR, ADAPTER, MALE, 1/4 TUBE O.D.,

INVERTED FLARE TO 1/8 MALE PIPE THREAD 2
-9 207ACBI-I2 93061 ANCHOR CONNECTOR, 1/8 PIPE THREAD,

5/8-18 STRAIGHT THREAD 2

-10 402X4 79470 CONNECTOR ELBOW, 90 DEGREES, INVERTED FLARE 2
-11 85875 81381 HOSEASSY..BOLSTER 1

-12 75826 81381 TEE,UNIONBOLTMOUNT 1
-13 85818 81381 TUBE ASSY. BOLSTER 2

-14 75827 81381 CONNECTOR 1/4 INCH TUBE 4
-15 94663 81381 HOSE ASSY. BRAKE WI-_.F:_. CYLINDER 4 •
-16 85386 81381 TUBE ASSY. REAR BRAKES 1
-17 85840 81381 TUBE ASSY. RIGHT REAR BRAKE I
-18 12890715 81381 TUBEASSY..LEFTREARBRAKE 1

-19 85889 81381 TEE,UNION 1
-20 78237 81381 SWITCH,PRESSURE,BOOST PUMPON (S17) 1
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

3.5 FRONT BRAKE ASSEMBLY

-1 E75701050 79780 BRAKE ASSY., COMPLETE, 400 X 120 1
-2 E75750346 79780 SPIDER, BRAKE 1
-3 E75750159 79780 PLATE,STRAP I
-4 E75750042 79780 SC'R_W 2
-5 E75700741 79780 WASHER 10
-6 E75750348 79780 W'H_.I=I. CYLINDER 1
-7 E75502112 79780 SCREW 2
-8 E75750347 79780 BRAKE SHOE ASSEMBLY 2

-9 E75750051 79780 SPRING,SHOERETURN 2
-10 E75750345 79780 SPRING,SHOERETURN,BOTTOM 1

-11 E75750073 79780 SPRING, PRESSURE, (RETAINING) 2
-12 E75750055 79780 PLATE,LOCK 2
-13 E75700625 79780 RING 2
-14 E75750163 79780 ADJUSTMENT DEVICE 1
-15 E75750162 79780 . SPRING 2
-16 E75750071 79780 . SCREW 2

-17 E75750057 79780 . WASHER 1
-18 E75750060 79780 . SCREW 1
-19 E75750059 79780 . SEAL 1
-20 E75750058 79780 . WASHER 1
-21 E75750209 79780 . DUST SHIELD 1
-22 E75750042 79780 . SCREW 6
-23 E75750063 79780 . PLUG 2
-24 E75750027 79780 . PLUG 4

-25 E75750090 79780 . SCREW (BLEEDER VALVE) 1
-26 E75700596 79780 . CONNECTION 1
-27 E75750095 79780 . SEALING RING 1

-28 E75750249 79780 . SPACER 1
-29 E75750096 79780 . SEALINGRING 2

-30 E75503069 79780 . SCREW 15

-31 E72012017 79780 DRUM, 400 X 120, ('_rrflOUT PIN, ITEM 38) 1
12903406 81381 DRUM ASSY., 400 X 120, (WITH PIN, rll_,M 38) 1

-32 E75500639 70780 SCREW 3
-33 E88900122 79780 CONNECTION 1
-34 E75503488 79780 WASHER 1
-35 E50000187 79780 STUD 10

-36 E75501988 79780 WASHER, FLAT I0
-37 E75230509 79780 NUT, I-IEX, WHEEL LUG 10
-38 12903405 81381 PIN, LOCATING, SAFETY, USED _vlfltl 1

P/N 12903406 DRUM ASSY., ITEM 31
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &

INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

3.6 REAR BRAKE ASSEMBLY

-1 E75701050 79780 BRAKE ASSY., COMPLETE, 400 X 120 1
-2 E75750346 79780 SPIDER, BRAKE 1
-3 E75750159 79780 PLATE, STRAP 1
-4 E75750042 79780 SCREW, 2
-5 E75700741 79780 WASHER 10
-6 E75750348 79780 WI-I_J. CYLINDER 1
-7 E75502112 79780 SCREW 2
-8 E75750347 79780 BRAKESHOEASSEMBLY 2

-9 E75750051 79780 SPRING,SHOE RETURN 2
-10 E75750345 79780 SPRING, SHOE RETURN, BOTTOM 1

-11 E75750073 79780 SPRING, PRESSURE, (RETAINING) 2
-12 E75750055 79780 PLATE, LOCK 2
-13 E75700625 79780 RING 2
-14 E75750163 79780 ADJUSTMENT DEVICE 1
-15 E75750162 79780 SPRING 2
-16 E7575C071 79780 SCREW 2
-17 E75750057 79780 WASHER 1
-18 E75750060 79780 SCREW 1
-19 E75750059 79780 SEAL 1
-20 E75750058 79780 WASHER 1
-21 E75750209 79780 DUST SI'_J .D 1
-22 E757501M2 79780 SCREW 6
-23 E75750063 79780 PLUG 2
-24 E75750027 79780 PLUG 4

-25 E75750090 79780 SCREW (BIF.FDER VALVE) 1
-26 E75700596 79780 CONNECTION 1
-27 E75750095 79780 SEALING RING 1
-28 E75750249 79780 SPACER 1
-29 E75750096 79780 SEALING RING 2
-30 E75502124 79780 SCREW 15

-31 E72012017 79780 DRUM, 400 X 120, (_/ITHOUT PIN, rt_M 39) 1
12903406 81381 DRUM ASSY., 400 X 120, (Wrlrl PIN, rl_M 39) 1

-32 E75500639 70780 SCREW 3
-33 E88900122 79780 CONNECTION 1
-34 E75503488 79780 WASHER 1
-35 E75503336 79780 NUT 15
-36 E50000187 79780 STUD 10

-37 E75501988 79780 WASHER, FLAT 10
-38 E75230509 79780 . NUT, FLEX,WHEEL LUG 10
-39 12903405 81381 . PIN, LOCATING, SAFETY, USED WITH 1

P/N 12903406 DRUM ASSY., ITEM 31
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FIG. &
INDEX MFR.

NO. PARTNO. CODE DESCRIPTION QTY.

3.7 PARKINGBRAKELINKAGE

-1 85175 81381 . LEVER ASSY., PARKING BRAKE 1
-2 12881786-1 81381 . ROD, THREADED, 5/16-24 1
-3 116535 81381 . CLEVIS,YOKEEND 2
-4 85062 81381 . BOLT, SHOULDER, 5/8 X 11 1
-5 85868 81381 . BUSI-I/NG 1

-6 103495 81381 . PIN. CLEVIS, 5/16 INCH 2
-7 12871041 81381 . PIN, COTTER, 1/16 X 1/2 2
-8 12881784 81381 . BH] .VCRANK 1
-9 12881785 81381 . MOUNT 1

-10 12881526 81381 . CABLE, PARKING BRAKE 1
-11 12885050 81381 . SPRING, COMPRESSION, 3/40.D.X 10 INCH 1
-12 73794 81381 . WASHER, FLAT, 5/8 INCH 2

-13 73756 81381 . SCREW, 8-32 X 2-1/4 2
-14 73761 81381 . NUT, HEX, 5/16-24 2
-15 CS541 06970 . CLEVIS 1

-16 54LA81 23826 . SWITCH,PARKINGBRAKE($6) 1
-17 86453 81381 . BRACKET,MOUNTING 1

-18 60606 81381 . WASHER,FLATNO.10 2
-19 73769 81381 . NUT,8-32 2
-20 CP103 06970 . PIN,CLEVIS 1
-21 12871041 81381 . PIN,COITER 1
-22 73781 81381 . NUT, JAM, 9/16-12 2
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FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

3.8 PARKING BRAKI_ ASSEMBLY

-1 4003259 96105 CALIPERASSY. 1

-2 4001362 96105 DISC, BRAKE 2
-3 4002655 96105 BRACKET.SUPPORT 1
-4 F2400775 96105 PIN, CLEVIS 2
-5 4041311 96501 PIN, RETAINER 1
-6 F16204 96501 LOCKWASHER 4

-7 F1005032 96501 SCREW,HEXCAP 4
-8 F1003036 96105 SCREW,HEXCAP 1
-9 F79104 96105 NUT 1

-10 4010486 96105 FLANGE, COMPANION 1
-11 F1003528 96105 SCREW,I-IEXCAP 8
-12 F1300600 96105 NUT,HEX 8
-13 F16202 96106 LOCKWASHER 8

-14 4012821 96105 WASHER,CLIPPED 8
-15 98-09436 96105 KIT, PARKING BRAKE, TWO PADS AND

ATTACHINGSPRINGS(NOTSHOWN) 1
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX MFR.
NO. PART NO. CODE DESCRIPTION QTY.

4.1 FUEL SYSTEM WITH FUEL FILTER/WATER SEPARATOR

-1 84542 81381 TANK, FUEL 1
-2 02380-17 81381 SENDER, FUEL LEVEL 1
-3 P14-8341 81381 CLAMP,FUELHOSE 2
-4 94978 81381 HOSE, FUEL FII,I, 1

-5 12940328 81381 HOSE, AIR VENT, #8 1 II
12892901 81381 CLAMP,AIRVENTHOSE,#8 2 I-6 REF. 81381 FILLER TUBE, PART OF FRAME ASSY. 1-1/2 INCH NPT 1

-7 76563 81381 FUEL FILLER AND CAP ASSY. _NITI-I CONE STRAINER, 1
2-1/2 INCH NPT

-8 12902570 81381 HOSE ASSY., SUCTION, TANK TO FILTER/WATER 1
SEPARATOR

-9 12941639 81381 HOSE ASSY., FUEL RETURN, ENGINE TO TANK 1
-10 1000-FG 55752 FUEL FILTER/WATER SEPARATOR ASSY. 1

-11 2020SM-OR 55752 ELEMENT, FUEL FILTER/WATER SEPARATOR, (RACOR)
(NOTSHOWN) 1

-12 12941635 81381 HOSE ASSY., FILTER/WATER SEPARATOR TO ENGINE 1
-13 79408 81381 NIPPLE, CLOSE, PIPE, 1/4 1
-14 80011 81381 REDUCER, PIPE, 3/8 NPTF X 1/4 NPTF 1
-15 KF06-06PS 81381 ADAPTER, PUSH-ON I_fI'I'ING, MAI._., PIPE,

3/8 HOSE I.D. TO 3/8 PIPE 1

-16 12885513 81381 CLAMP,HOSE,WORM,#4 1
-17 202X6X6 79470 ADAPTER, CONNECTOR, MAT.F. 3/8 TUBE O.D. TO

3/8 MALE PIPE THREAD, INVERTED 1
-18 9040-10-8 55752 ADAPTER, STRAIGHT, THREAD, FEMALE PIPE,

7/8-14 W/O-RING TO 1/'2-14 PIPE THREAD 2
-19 -3220X8X6 79470 BUSI-I/NG, PIPE, 1/2 MAT.I::.TO 3/8 FEMALE PIPE THREAD 2
-20 402X6X6 79470 ADAPTER, ELBOW, MALE, 90 DEG., 3/8 TUBE O.D.

TO 3/8 MALE PIPE THREAD, 2 INVERTED 2

-21 117-4423 62445 FILTER, FUEL (NOT SHOWN') 1

CD274 4461
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FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

4.3 THROTTLE CONTROL

-1 76101 81381 . PEDAL, ACCELERATOR ASSY. 1
-2 76094 81381 . BEARING 2

-3 60608 81381 . NUT, 5/16-18 4
-4 104036 313518. CLEVIS 2
-5 12871041 81381 . PIN, CO'I'I'E.R, 1/16 X 1/2 2
-6 5147345 3B518 . PIN,CLEVIS 2
-7 73759 81381 NUT, I/4-28 2
-8 85566 81381 CABLE,ACCELERATOR 1
-9 NOT USED •

-10 12941070 81381 BRACKET, THROTILE CABLE 2
-11 12885050 81381 SPRING, RETURN 1
-12 12941071 81381 BRACKET, TI-IROTILE PIVOT 1
-13 12941072 81381 CONTROL ARM, THRO'I'FLE 1

-14 REF 62445 LEVER, GOVERNOR 1 I
-15 TR-4N 81381 ROD END, BALL JOINT, FEMALE
-16 12941460 81381 ROD, 1/4--28NF, ALL THREAD x 6 LG 1
-17 79582 81381 BOLT, 1/4-20NC x 1" LG 3

-18 73802 81381 WASHER, FLAT, 1/4" 6
-19 12880389 81381 NUT, 1/4-20NC, FLEXLOCK 4
-20 12881804 81381 BOLT, 1/4-20NC x 3" LG 3
-21 73798 81381 WASHER, FLAT, 3/8" 1

CD274 4 4 65
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FIG. &
INDEX MFR.

NO. PARTNO. CODE DESCRIPTION QTY.

6.1 TRANSMISSIONLUBEOILSYSTEM

-1 *REF 62445 COO!.l:-R, TRANSMISSION, HYDRAULIC OIL 1 •
-2 76966 81381 ADAPTER, 90 ° ELBOW, 1 INCH TUBE 1
-3 76966 81381 ADAPTER, 90 ° ELBOW 2
-4 16-F50F50-S 81381 ADAPTER,UNION 1
-5 83327 81381 FILTER ASSY., TRANSMISSION 1

4003483 96105 ELEMENT, TRANSMISSION FILTER
-6 85905 81381 TUBE ASSY., TRANSMISSION FILTER 1
-7 86083 81381 ADAPTER, 45 ° ELBOW, 1 INCH TUBE 2
-8 12941193 81381 HOSEASSY.,TRANSMISSIONTO COOLER 1

-9 12941194 81381 HOSE ASSY., COOLER TO TRANSMISSION 1
-10 76942 81381 ADAF.t._, CONNECTOR, STRAIGHT, 1 INCH TUBE 1

-11 W-164-16- 63383 KIT, FLANGE (INCLUDES O-RING AND MOUNTING
16-UM10 HARDWARE 2

-12 **323057 59197 SENDER, OIL TEMPERATURE, TRANSMISSION
FLUID TEMPERATURE 1

TRANSMISSION COOLER IS FURNISHED INT.t:GRAL WITH DEUTZ ENGINE. SEE DEUIZ PARTS
BOOK FOR PART NUMBER.

** OPTIONAL

CD274 4 4 71
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FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

6.2 ENGINE LUBE SYSTEM

-1 117-4421 62445 . ELEMENT, ENGINE LUBE FILTER (NOT SHOWN) 1 •

NOTE

The engine lube system is completely contained
within the engine assembly. Refer to the Deutz Parts
Manual, located in Chapter 6, Tab A of this manual.
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FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY°

8.1 AIR INLET ASSEMBLY

-I 5118393 81381 . CLAMP, HOSE 9
-2 79021-N 81381 . ASSEMBLY, AIR CLEANER 1

70459A 76700 . . ELEMENT, AIR FILTER 1 •
Q01_ 76700 . . WINGNUT 1IQ19270 76700 COVER, AIR FILTER i

-3 Q27271 81381 CLAMP,AIRCLEANER 2
-4 Q06324 81381 INDICATOR, AIR CLEANER 1
-5 97098 81381 ELBOW, 45 °, RUBBER, 4" 2
-6 12941086 81381 TUBE, CONNECTOR, SHORT 2
-7 12941081 81381 TUBE,AIRCLEANER 1
-8 P206410 81265 U-BOLT, 5/16-.-NC x 4" ID 2 •
-9 97089 81381 ELBOW,90°,RUBBER,4" 2

-10 12941464 81381 TUBE,CONNECTOR 1

CD274 _1481
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AIRCRAFt GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX MFR.

NO. PART NO. CODE DESCRIPTION QTY.

8.2 EXHAUST SYSTEM

-1 *REF 81381 GASKET, TURBO OUTLET 1 •
-2 12941068 81381 EXHAUST TUBE, GT-50 W/'DEUTZ I
-3 231-0240 81381 CONNECTOR, FLEX, 4" x 18" LG 1 •
-4 P206410 18265 CLAMP,, EXHAUST, GUILLOTINE, 4" 2
-5 12913909 81381 MUFFLER, SPARK ARRESTOR, 3-1/2" OD 1
-6 12920081 81381 TAIL PIPE, MUI"I_L,ER OUTLET, GT-50 1
-7 12913908 81381 EXHAUST, OUTLET, GT-50 1
-8 12941199 81381 EXHAUST, BLANKET, TURBO, DEUTZ-GT 1
-9 12941200 81381 EXHAUST, BLANKET, TURBO TO FLEX 1

-10 12941201 81381 EXHAUST, BLANKET, FLEX DEUTZ-GT i

-11 17008 18265 CLAMP, EXHAUST, GUILLOTINE, 3-1/2" 2

NOTE:

* TURBO OUTLET GASKET IS FURNISHED INI'.e,GRAL

WITH DEUTZ ENGINE. SEE DEUT'Z PARTS BOOK FOR
PART NUMBER.

CD274 4483
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GROUP 10

GENERATOR

NOT USED
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GROUP 11
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX MI"K.

NO. PART NO. CODE DESCRIPTION QTY.

12.1 STEERING COLUMN

77790 81381 STEERING COLUMN ASSY. 1
-1 21142-1 96151 . TERMINAL AND WIRE 1

-2 21138 96151 . INSULATOR,CONTACT 1
-3 5029 96151 . SPRING, CONTACT 1
-4 5028 96151 . WASHER, CONTACT 1
-5 14092 96151 . SNAPRING 2

-6 5245 96151 . RING, RET,MNER 1
-7 21146 96151 BEARING ASSY. 1

-8 5259-1 96151 SHAFT ASSY., STEERING 1
-9 21149 96151 RING,CONTACT 1

-10 21151 96151 INSULATOR, CONTACT R/NG 1
-11 5244 1 96151 TUBE AND FLANGE ASSY. 1

-12 21047-1 96151 CAPSCREW, 3/8-16 X 3/4 2
-13 21141 96151 BRUSHASSY.,HORN 1

A'I'TACHING PARTS

21173 96151 . . CONNECTOR, TWO WIRE 1
21143 96151 . . TERMINAL WIRE 1

21144 96151 . . SCREW, SELF TAPPING 2
204-1007-003 96151 . . WIRE, COLUMN HORN 1

CD274 4-4-101
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FIG. &
INDEX Mi, I¢.

NO. PART NO. CODE DESCRIPTION QTY.

12.2 HYDRAULIC STEERING VALVE ASSEMBLY

78341 81381 VALVE ASSY., HYDRAULIC STEERING, 211-1-39 1
-1 5126 96151 DRIVE 1
-2 5414 96151 PLATE 1
-3 5663-1 96151 GEARSET 2

-4 622 96151 SPACER C, 0.98 INCH 1
838 96151 SPACER C, 0.483 INCH 1

-5 5213 96151 SPLINE 1
-6 6481 96151 CAP, END 1
-7 5389-13 96151 CAPSCREW, 12 PT. DR., 3-l/2 INCH 7
-8 21046-1 96151 CAPSCREW, 12 PT. DR., 5/8-18 4
-9 844 96151 . SEAL, OIL, 1.25 OD X 0.125 THICK 1

-10 843 96151 . PLATE, MOUNT, VALVE HOUSING 1

-11 20599 96151 . SEAL, QUAD RING, 1-5/16 INCH OD X 1/8 1 INCH 1
-12 NOT USED
-13 NOT USED
-14 5542 96151 . BEARING RACE 2
-15 5543 96151 . LOCATOR BEARING 1

-16 5544 96151 . BEARING, NEEDLE, THRUST 1
-17 15048 96151 . SEAL, O-RING 1
-1g 6419 96151 CONTROL PARTS ASSY. 1
-19 5651 96151 . HOUSING, VALVE 1
-20 6420 96151 . SI.F.F.VE, CONTROL 1
-21 6421 96151 . SPOOL,CONTROL 1
-22 370 96151 SPRING, CEN'I _d2_G 6
-23 15006 96151 SEAL, O-RING 1
-14 21124 96151 PLUG, SEAL 1
-25 859 96151 SEAT, CHECK 1
-26 18026 96151 BAIJ., STEEL, 1/4 INCH 1
-27 857 96151 SPRING, COMPRESSION 1
-28 15 96151 PIN, CENTERING 1

5140 96151 SEALKIT 2

CD274 4 4 103
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AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

FIG. &
INDEX IVLt'R.

NO. PART NO. CODE DESCRIPTION QTY.

12.3 HYDRAULIC FILTER ASSEMBLY

12940839 81381 FILTERASSY.,COMPLETE 1
-1 900028 09990 . SCREW,NAMEPLATE 1
-2 924928 09990 . NAMEPLATE 1

-3 926633 09990 . CAP SCREW, 5/16-18 X 1 12
-4 924634 09990 . COVER 1

-5 N72350 09990 . O-RING, COVER AND BOWL 2
-6 924948 09990 . MAGNETS 2

-7 926582 09990 . DIVERTER, METALLIC, ALUMINUM, 25 PSI I
-8 924776 09990 . POPPET VALVE ASSY. 1

-9 924319 09990 . HANDLE, DIVERTER 1

926179 09990 . TUBE, HANDLE, DIVERTER I
-10 N72350 09990 . O-RING,DIVERTER 1
-1I 925972 09990 . HEAD, MACItlNED ONLY 1
-12 924913 09990 . FLANGEKIT,INLET 1
-13 924433 09990 . GROMMET 2

-14 932409 09990 . ELEMENT,10B 1•
-15 924302 09990 . BOWL 1

-16 924782 09990 . FLANGEKIT,OUTLET 1
-17 924695 09990 . GASKET,SPONGE 4

926126 09990 . GASKET, PAPER, 2
-18 924754 09990 . LOCKWASHER 4

-19 924861 09990 . SCREW, SOCKET tID., 10-24 X 5/8 4
900445 09990 . SCREW, SOCKET ltD., 10-24 X 1-1/2 4

-20 924776 09990 . INDICATOR, VISUAL 1
-21 V72010 0999 . O-RING 2

CD274 4-4-105
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FIG. &
INDEX MFR.
NO. PART NO. CODE DESCRIPTION QTY.

12.4 HYDRAULIC STEERING PUMP

83503 81381 PUMP, HYDRAULIC, I-ID77BK.2AI7N 1
-1 725321 09990 . FRONT COVER ASSY. 1
-2 675549 09990 . CENTER SECTION, FIRST STAGE 1

-3 835304 09990 . DRIVE ,GEAR ASSY. 1
-4 695639 09990 . DRIVEN GEAR ASSY., FIRST STAGE 1
-5 117X183 09990 . PIN, DOWEL, 2-1/4 INCH 2
-6 659942 09990 . SIqIEI D, HEAT 1
-7 656934 09990 . GASKET 1
-8 656934 09990 . SEAL 1
-9 675512 09990 . PLATE, THRUST 1

-10 104X41A 09990 . O-RING 2
-11 656928 09990 PLATE, WEAR 1
-12 656941 09990 SEAL, ROTARY 1

-13 116X35 09990 SCREW, HF-,XHI) 4
-14 115X37 09990 SCREW, I-IEX HI) 2
-15 118X35 09990 SCREW, SOCKET HD 2
-16 34X144 09990 WASHER 8
-17 766049 09990 MIDSECTION 1

-18 656559 09990 CENTER SECTION, SECOND STAGE 1
-19 695947 09990 BACKCOVERASSY. 1
-20 766033 09990 DRIVE SHAFT ASSY. 1
-21 656241 09990 DRIVEN GEAR ASSY., SECOND STAGE 1
-22 117X154 09990 PIN, DOWEL 1

-23 655287 09990 SI-FIF.IZ), HEAT 1
-24 655288 09990 GASKET 1

-25 655273 09990 V-SEAL 1
-26 104-34A 09990 O-RING 2
-27 116-2 09990 SCREW 4
-28 34X143 09990 WASHER 4
-29 68051 09990 VALVE, RI_.I.IEF 1
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DRAWINGS
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,

_ PE_ ECN_58180 JR

Io D!
!

,_ _. RESERVOtR

]

"TIE-IN" POINTS i

_-- 3 TOTAL.__ _ _ENGINE DRIVEN PUMp .. ,

'i /" _ / FLOW CONTROL

C ;" OPTION PIPING C

[ i i _' i _ 232B-4PP CHECK VALVES

t I, I tI L T

: k J
! ,
I I

i I

-_ _ i ]--. ] i I '-k ,_ , , ,

' I l'
, , , , i

, I
! 2,2 G_AT0 _

i __ 12VE_• _j
CHECK VALVE AND RELIEF VALVE

SET AT 2500 PSI

'_.Ll'=--=l-°"1 I ---_- I=',

I L I ="="= STEWART & STEVENSON SERVICES ",
' I

_ I ==._=_ =._ =_= INSTALLATION DIAGRAM.TYPICAL
""_'_ "_ 1 ,.,_,,._ J,._SH _' EMERGENCY S IEP.=RINGOFf'ION

l t _A ==,=, 1L:rV'DCDRIVEN HYD PUMP I
-- JJatJSH 5,91

1 I _ w_, ;'.=_,":_'_ -- _'_'_ 12911450 A I

8 7 6 s _ , 3 2 I



I ' I _ ! T "_ I I I l

ltt -A REVISED PER ECN #60445 9/13/9 DD

_DLTE_nCI]NNECTION _. S_,.ICE IN1) T_PECa_'NECTm NEG,_TTERYr_LE C.. X.ONSTARTING.OTO_c_I)c_ r_i_ -_ D
FLYWHEEL HOUSING _ PAD I]N _?"_Q"ICgM _ _ COM
DELrTZ ENGIN£) _ DN TDV TRACTI_ _- LIO AYG
SCHE]4ATIC AND WIRING DIAGRAH

B ., i_ITION NL_ER EI_IZED NB.(S) _4ERGIZ_SHIFTER RECEPTACLE --ELECTRICAL R-_ 3,4 4._. e,L 19 :
LOCA'r_ _ SHIn'E_. l.--,r-'---_ CONNECTORS (6> R-S 2. 4 3. 5. & 19
VI_ F'_ PIN END f u _ R-t I. 4 2. 5.. = tO

BL NELrfRAL 9

r--, t. 6 2.7 C
F-_ S, G 3, 7

. TRANSMISSION r-3 z,_ s, 6

/ SOLENOIDS (6) F_ 2,s 3, s,• s

140.4 (SEE M_TE S) F-5 3_ 6 4, 7, & 8
F'-S 3, 5 4, 6, & 8

I_LK(-) RED 3LR(-) RE_ BLKC->

SHI_T_ TO NOTES:

14 AWG-- /" I_CTIN_ 11] SHIFI_._ PLIJG PIN NO.1. THIS SAII._(

A _ /GRN Bt.U / BRN _ "' _z,.,.,.--Pt_ITI_l[ ZNF_3T_IJPPLI_ POWE_TBALLTIE

r r r _ R2].V,Zm_ pINS_ _ SH_-_ PLUG.
SHIFTER PLUG 12_ ._1 _-t}IO NO. rILL E _TAPPB NEXT TI]

RECEPTACLE, VIEWEI)
FRBt SB-DER END

APPL ICAT ION

A) F'tN(P.N.4041014
B) FUNK P.N.40411_4

A) FUNK 5.2./1 RATIO, P.M._3E13N_,.

t 14 AWG

37 _- PI_ INT WIRI_ DIAGP,_4 FOR . m z_x
J

"11]SHIFIL_ "r_INATIN_ THESE VIRES " ._omz_ _._.;z, _'I"EW._I:_" R, _IPVEN_(_ SER_CES

I]UTPUTFI_ _ S.$_UTHARD 7/9_ mu¢_4
I_UTRAL START _r_i=._,._ _= t/IRING SCHEMATIC, :
CIRCUIT ...._o_ , _ p.J._-,_ s/_ TOW TRACTOR TRANSMISSION

=== AND SHIFTER

143_4



l=_l=l _ I I" I

R_c DESCRIPTION LOCA_D ON RE}" DESCRIPTION LOCATEDON
NO. _g_EETNO. NO. _ NO.

Al _,_EH_.Y, ELECTR_HIC SPEE_ _ITCH_ ENER_IZE_ K6 AT 550 RPH 2 K1 CDNTAC_, E_GINE STARTING

A2 A_Y, TURN SIGNAL,_ 2 K2 RELAy, E_INE RUN (I_ITION _ITCH [l_) 2

_L_J4, ENGII_E TROUBI.E 2 _ _Y, HORN 2
31 HBTOR_ EItGI_ _rART_I_G 2 K4 RELAY. BACK--IJP BRAKE BUD_TER PUMP MRT_ CQNTROL 2
I_ 14BTI_ )ACK-UP I_ BI]_TER PU'HP (_CK'-L_ TO ENGINE 2 ;(5 RF.LAT, E]_ERGIZED ENLY _ TRA_MI_II]N SHIFTER 2

_RIVE]_ HYI_ULIC _RAKE PL_4P) (.WI_NENGINE STALLS) IN NEUTRAL PO_ITII_
BTIA,B I_I-rERY, 12V-IX_ S_TEM _ _ I_-'LAY,ENGINE RUNNII_ _IZF-JB AT _Q PJ}M 2

CBI CIRCUIT _bJ_"R, 120 _lP, _ F%.U_ 2 K*/ I_L_Y, BAC_-_ LI(_TS 2

C21,3,6 RE_IFIER, _LI3C_ING _ L1 _L_In, E_INE STARTING MOTOR 2

CR_,4,5 RECTIFIER, DISCHARGE 2 LR _DLEt_ID, ENGINE RUN, ENERGIZE 11] RUN 2
_1 LA;_. I_ICATING. PAPJ<IN(3_ _ 2 _ NDT USE_ .... --
II_ L_P, _LTERN_T[]_ FAILU_ 2 L4 _LEI_I;_, E_NE EXC_ FUEL START ALLOWANCE 2

_$3 N_T L_E;_ __ i M1 h_._Lt<, t_LAPS_t_ TI_4E 2

_4 LAMP, GLOtl PLUG ENERGI_ 2 [ N;_ MEI_._, ]_ATTERy VI]LT_GE _ 2
LAI__, HE_d3. _ gI_E 2 PA _, _ WITH ITEM PU1

I_ LAI_, V_, RI_T SIIIE _ P_ PLUG_ I,IAT_S WITH ITEM R3 2

_7 LAHP, _ TAIL, P_J{Ih_, _tI_(_7-AB 2 PC PUJG, _T_ WITH ITEM L4 2
_;8 LAHP, RIGHT TAIL, PA_<IN6, STDP,/H_..D 2 PD PLL_, I,t_Tr'S WITH ITF..H R_ 2
_9 LAHP, LZ_'T FRONT, PARKIi<G _ HAZARD 2 PE PLUG, MATE_ WITH ITE3_ L_

I_10 LAMP, RIGHT FRONT, P_RKING _ _ 2 PF" PLUG, NATI_ _ITH ITEM $1_ 2
I_11 L_, EklGINE HIBN cnr_&NT TE]4PERATURE fIRLI3VLEVEl. V_ING 2 PG PL_, MATE_ _ITH ITEM ECU

_1_ LAMP, E_IHE LI]W nil P_E_URE WARNING 2 PUt ._IC PII_XUP, _EE_ _E_ fUR ITEH A1, 2 .

_I3 L_HP, _K-LP _AKE _¢][]STER PUMP NDTI_ _ • 21 _ING UNIT, 9IE_% FUE_ LEVEL 2
_14 LA_, ,PANEL It.l_I_b_TI[_ 2 22 S_31DI_ L_IT, C[I_BI_TION ENGI_ OIL PRE_URE GAUl, _ OIL R

I]_15,16 LR_. _K-UP 2 PR_E-'_'m_S1/ITCH, H/C, CL._SE_ AT 5.8,PSI UN FI_.I-ING P_E_P_
_17 L_HP, VARNII_, _BP_K][ _ A_ TRA_I_Ii]N _'_ 2 _ _I_,_ UNIT, C[_BINATIDN E_'_INE COI]L_T "_[MP._UGE,

£CU _Y, ;'LI_C_ONIC CI]H'l_[__ UNIT, ._I_ _ PLU_S 2 HI_ C'[_OLAMTT_.SWITCH (C1__ AT L:_3<_*F) .
FI FU_.. 15 A/4P, P_II_, TAIL LI_ 2 R4 P.-_IST[]R, BU_I_N_ _-_00HH_ 3,_5"# 2

F'_ F]J._, _0 _qP. E]MGI_ ST_TIN(_, E_I_ RU_It_ _ 2 gl S_ITCH, EH_I_ STnP/RUN/ST_T, 3 FI]SlTI_', NAINTAI_D 2
I_TRL_I_NTS, _ACK_ LI_, W._AI_Ih_LIGHTS _ C.I_#,C_ IN STOP AF_ RUN, MON_NTARY C{_NITAI_ IN START
_J_E, _0 i_P, FOR _PTIOHAL CAB _A'rE]_, II_FRO_TE3_ 2 _-4 _IT _

F'5 FUS_, _5 _Po t-EAI_LA_g R _ _'VITCH, PARKING BP._KE 2

F6 FUSE, 15 AMP. 11JRNglb'_¢_L, STOP/HAZ_'n LIGHT_ 2 • $7 _'WITCH, EHER6ENCY ENGINE _-_J'J31]_N(_PTII]NAL) 2

F7 F_, _5 AHP. FOR gPTI{_AL _INI)_IEI__ WIPER MI_IDP_, 2 _ NOT _ --

LIGHT, _IL_TING FAN $9 _VITCH_ P_ING LI(_ITS 2

F9 Ft_E, 15 _P. HBRN 2 $10 _WI'_, _L_IC BPJ_I(EPRE,_RE, BRAKE LIGHTS 2

F'L1 _.._h_R, TURN _ION_I- A_ HAZARD L_PS 2 Sll _WIT_, HEADLAHP 2

G1 ALTERNATOR, _ATTERY Q-b_R_II_ WITH INTERN/_ VOLT, REG. _ S12-15 N_T U_E9 --
GA1 GAUGE, DIET_EL FUEL LEVEL _ $1_ _IT_, E_INE L_ COOLANT LEVEL 2

F=h_, F_._JG_. ENGI_ OIL _ _ $17 _'t_ITI_,_L_IC, _R/VXI_pR_SlJP_, 2_CK-I;P lIR_ ]BDDSTER 2
C_3 GAt._E, ENGINE COnLANT TE_ERAT_URE _" S18,19 le3T USED --
GA4 GAUGE, TACI-_DI_TER 2 S_O _ITCH, PANE]. LAH_ 2

_I-6 GLOW PLUG, ENGINE 2 -- TR_IS_ION P_ITIOI_ (SHIFTER) SE]-_TI_ AS_EMBL.Y 2 _i _' c_-
H1 H_ 2

LE_E_D

_._ ,,-=_..,.=. _=" STEW/_R"& _ SI_NIOES

.= P.,_,_ '_/'14 _ TOW "mAGTOR
wm40BJCZ B4(_NE

--- " I I
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_-12 _q_i • SI)l.l_ ('r3rp,1
•_ Cr,__ wm'l_ ,m ... _ J lail,_-I(llieiTl_ VETH ,.le) ¢lllITl_ VITH _ -

(V|E_O F'RJ_4IJIRE DiI)_I (VIE'eq_ FRm4 VIRE DiD) i CIili*l¢l.-_.-- I4it llra*i'rK'Tler
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CONNECTTO WIRE"B36" ON 4_ B36 [_BACK-UP ALARM,

TB4--4- SHOWNON WIRING 12V OUTDOOR,TOW -
/-:,7

wE_Krs

STRESS

!/ , ,
MATERIALS& PROCESS _i,, _ 'i" _....

MANUFACTURINGENGRG

QUALI]Y ASSURANCE _ ESCM NO, PART OR NDMENCLA1UREOR MATERIAL,/SPECIRCATION I I]£M
• q'llY REO0 ,tDEN_O, NO. DESCRIPTION ,, = NO.i i

ADDITIONALAPPROVALS DA'_ PARTS UST
i ill .i i , i , , i , , i

o,,,_O....,,,SES,'=,_EOCO.,,.,=NO. STEWART&: STEVENSON SERVICESDIMENSIONSARE IN INCHES

TOLERANCES P.O.BOX 1637 HOUSTON, TEXAS, U.S,A.
DECIMALS ANP,ULAR DRAWN DATE .....

.XX + .Ca =1: R,SOUTHA,,RO 5/94 TITLE WIRING SCHEMATIC, BACK-UP.XXX ± ,010 CHECK
DO NOT SCALE DRAWING

T'IEA'rM.9,1T P.J.RIVERA 5/94 ALARM, ACTIVATEDBY TRANSMISSION
OSSIGN SHIFTER AUX. RELAY FOR TOW TRACTOR

.... ' , D.DEARING 5/94 ..............
14-6758 I_INISN DESIGN ACTMW SIZE FSCM NO, I DWG. NO,

,,., ._,,_ N_AS.',O=DoN A 81 581 12941077
DAS. -S,,,,_.O I=T.,,I_C,.,C_'=,,E. INO, Q_Y R_'QD APPUCATtON SCALE N/A RELEASEDATE SHEET, 'J Of 1PER ASS'/' ............
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I=I';1 =-- I;1
h
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' D

CONTROL i P-3 SOV-2 RESERVOIR
D CIRCUIT =

SERVICE SOV-I i
I t SEE SHT2 OF 2 BRAKES PRIORI'WVALVE&:RELIEF l

= (RE_ SET @ 2250 PSI &: 10 GPM
I 2000 PSi l

t RELIEF ( )

li c-2

s P-1
" " IFRONTAXLE "
. u STEERINGPUI_P . t

X __ (F) (E) ,, V
, _JLU_ING _NG
, , VALVE , I CYLINDE_ C

I -- - -I -- P-2 , "I'YP(4)

I SiP_EI_INGPUMP I i
COMP.SEllING .... =...-. Ii ii me ==m im ,

_Xlr _n_mnN GAGE

STEERINGC LE, REARAXLE COOLER
REARAXLEFEEDBACK SET _ 2800 PSI

HIGHPRESSUREFILTER CABLE,FRONTAXLE

(CONTROLCIRCUIT) TO BRAKES B

NOTES;I.P.JlEFtSA,B,C,D,E&FINDICATEINltcMFACECONNECTIONS BRAKEPOWERBOOsir_l_
FORCONTROLCIRCUITSEESHT 2 OF 2. SET@ 900 PSI

C-3

EMERGENCYSTEERING ':"' :

12 VDC ] PUMPP-4

2.2 GPM@ 0 PSI

1.5 GPM@ 2200 PSI -LI='I I I IT
mlml l_r

_=_,,,,"'="_"_ ' SBART & STEVENSONSERVICES '
P.O. BOX1637 HOUSTON._ U.S.A. :

._. =._o _ m_ e/_ 1= HYDRAULICCIRCUITFOUR

._.,.._, .... __ 6/9, WHEELSTEERINGGT-50
,,_.,-- _,_ J.us. 6/_ TOW TRACTOR

'_'=" ' '_ _73811"72941163A '

._ r 1 _ T _ A _ I .3 2 I 1



_":l_l _ t _ i "'°'_

STEERING CI}TIRB. _:'" :L- ! _- -:::::- --CA_LIE-REAR AXLE STEERING CI_rt'RDL
FED _ACK CABLE FRONT AXLE

<F> <E> I-LI--'I-'_'_'-I_" I _ I_
RIIIIII_I"

,&,_,,,_"_ ="_"_ STEWART &: STEVENSONSERVICES
m_s ,_.....m._ mm _ P.O. BOX 1637 HOUSTO[_ 11-'_'JL%U.S.A.

.xx i_ * J IE]RALES _ _ _"

.=',,&_ ,m,.,, _ HYI]RAULIC CIRCUIT, FnUR
NGTE,A,]},C,O,E & F ARE INTERFAE Cl]NNECTIONS. ......... J R_SH 6/_4 WHEEL STEERING.GT-50

SEE SHEET I OF 2
=m TOW TRACTOR

J RtJSH 6/94

I_"_'_'_ ,.._ _,_ ==_. i.m ,_,,_,_,, 12941163
i_z NT= [m_ I _ 2 OF 2 t



REVISIONS

DESCRIPTION DATE APPRO'VED

CONNECT TO WIRE 'B1A'
(CAB OPTIONAL CIRCUITS)
SHOWN ON TOW TRACTOR

SCHEMATIC AND WIRING
DIAGRAMS

Lo oP
10 AMP FUSE, SWITCH,FLASHING I _ LIGHT, FLASHING

LITTLEFUSE BEACON, MICRO SW. BEACON, ENGINE
tYPE SAG, P.N. MS24525-23 PLAt;HEN, NUNNING, NAHA

,_o_s P.N. 31101 O. (OR EQUAL) IDEAL P.N. 469-51 O1
WITH INLINE P.N. 524 WITH AMBER LENS

;T,_ LITTLEFUSE AND GE 1156
_T_ _ p._cEss HOLDER (12V) BULB

P N 155020
_U_A_R I"_ 'N_IR_ I (OR EQUAL)

i ii ii ii

'UAMF_ AS<:URANC E _ F_CM NO, P/I,_T OR ND_ENCL^ rLIR [_' OR I rrEM
IDENTIFYINGNO. DESCRIPTION MATERg¢/SPECIFICATION NO.

i i i i ii i ill

ADDITIONALAPPROVALS DATE pARTS MST
i llll i H ii ii i i i i i i i ill i

ussososO"EWS_EsPCOcESC0.,¢o STEWART& STEVENSON SERVICES
XOUaUNC_ 6_w. OAE P OBOX 1637 HOUSTONTEXAS USA

I I I I L DECIMALS _NGULAR

.xx ._.o3 ._ R,SOUTHARD 6/94. TITLE WIRINGSCHEMATIC,FLASHINGBEACON,.xxx• .o_o c.ECK
DO NOT SCALE DRAWING

..... P,J.RIVERA 6/94. OPERATES WHEN TRACTOR ENGINE IS
III TR£ATMENT

oEslo. RUNNING TOW TRACTORUNITI "I I D.DEARINC 6/94-
146758 FINISH DESIGN t_CTM_" SIZE FSCM .'_0. DWO. NO.

_ _ _0o A 81581 12941205
"0' p_"Q_ *_ _ _ _TJON ....... SC_ N/A EL_SE C*T¢ S.E_ 1 OF 1



CONNECTTO 'BI' WIREON CONNECTTO SPARE'BI' WIRE ZONE I LTR I DESCRIP'flON I BATE I _

STARTINGSOLENOID(L1) IN INSTRUMENTPANEL
SHOWNONTOWTRACTOR SHOWNON TOWTRACTOR

D UNITWIRINGDIAGRAM UNITWIRINGDIAGRAM D

B1 B1

15 AMP FUSE, LITTLEFUSE
TYPE 3AG, P.N. 311015
WITH INLINE LITTLEFUSE
HOLDER P,N, 155020

;B (DR EQUAL)

SWITCH, EMERGENCY

BACK-UPSTEERING. C
N/O. MOMENTARY,

I AWG_ TOGGLETYPE

SBC

RELAY, EMERGENCY f" "_

BACK-UP STEERING k_) NOTES:

I AWG_ 1 ALL RELAYS AND SWITCHES SHOWN DE-ACTUATED
SBP SON (DE-ENERG IZEB),

2 ALL WIRING TO BE 16 AWG UNLESS OTHERWISE NOTED,

B MOTOR, EMERGENCY /_'_ 3 REFER TO UNIT WIRING DIAGRAM AND CONNECT TO B
BACK-UP STEERING [) NEGATIVE BATTERY CABLE (MARKED 'CON') AT ENGINE

BOOSTER PUMP x._ STARTING MOTOR ON CAT ENGINE OR AT ENGINE

4\CON FLYWHEEL HOUSING GROUND PAD ON DEUTZ ENGINE. __ ....
1 AWG

I

- I I I I ISEENF1TE3 = _ E_
PAR'iS LIST

i UNI_ OTt.I_E &eECIRED _ NO.
I =,,_,o,s *_ _ ,._,_ STEWART & STEVENSON SERVICES

WBGHT$ _ TOLERANCES °,*_ _ I P.O.BOX1637 HOUSTON,TEXAS.U.S.A.
i _--c,,i,_ _ R.SOUTHARD 6/941_ _ .xx . .o3 , WIRINGSCHEMATIC,± .010 CHECK

L_ _..*.s _,P_ T_.A'_D°,OTSe_ _NG D.DEARING 6/94 _ EMERGENCYBACK-UPSTEERINGSYSTEM /_o_,_ FORGT50TOWTRACTOR
D.DEARING 6/94 s_E _M No. o_..NO.MANUFACTURII_ENGI_ 146758 nN_ DI_IGN ACIIVnY

o_,_._ _,_.,_,,.,_._,_ ,,_o. B 81581 12941217
_n',_ _..ov_ _ .0. P__oo_._ ,_PL_ON _ R_-_E_TE S.E_1 OF 1



7 o 4 3 2 I i
A REVISED PER £CN _0593 11/94 JR

B RE'VI$_ PER _ #60957 3/95 JR

2 81381 85740 HD_E,_S'Y. BLLIO4EP_ TD HYD.CYLINI)ER 30

1 81381 12904283 BULY3-E/_ PLATE 29

2 81381 8576_ !ADAPTE_ 90"BUUO4EAD UNISN 28

1 91381 85763 _I)APTER _O"BULKHEAD_IIIN 27

_ 1 81381 85743 H_]SEoA33"Y. FLI]W DIVI_ TO _JI.K_tEA]) 26

1 813_tl 85764 A_APTER 90"BLL_-EAI) UNION 25

I 01276 2215--I_ AI_P_. _I[]N 3"/"FL._ 24-103

I 21381 12941636 H_E,_Y. BULKHEAD TI3 HY_.I_I__E_

:-EAT HYILt...._
REF 81381 DB-1231 EXCHANI_-R

2 81381 76958 ADAPTER, EL3QW 90" _1

1 B1381 IL_34-1637 HI]_,,e_. HyILcnn_ _ TI] FILTER i EO

I SEE NOTE 1) a 81381 86054 _P,37 ° FI-ARE,5/8"_E [ 19

f SEE NOTE 2> /_ R_ 93(_t v50_-16 VALVE BALL, _-IbmL_P,t" 18 =

A % 93061 VGOOP-24 VALVE BALL, SHbcu_k,1-t/_ 17
I

4 31381 85421 PIVOT,PIN STEERING CYL.ENOT _HI]WN) 46 I 1 [81381 1_940839 FILTE_,_SY. HY_.FLUID 16

8 B13_1 73_ BOLT 3/8-16 NC X 3/4" 45 [ 1 81381 76969 ADAPTER,ELbOW 90" 15

2 81381 73790 LI_ASHER 3/8" 44 1 813_1 _4634 MANIFI_ H_.RETURN 14

1 81381 77790 STEERING COLLI4N 43 I 81381 1_904108 HOSE, ASSY. FL_I/3IVII_ TO FILTER 13

R_ 813_I 78341 VALVE, STEERING 42 1 81381 1_904103 HOSE,A_Y. FU]V I]IVII_ TO FILTER 12

1 _1381 769"_4 ADAPTER I_-RING CIr. 41 1 81381 76958 A_AP'rER,ELIiI]W 90° 11

1 _1381 76924 A_APTER C-RING Cl_. 40_ I 81381 76927 ADAPTE_,C[]NN I0

2 81381 76923 ADAPTER n-RING CONN. 39 I I 81381 76953 ADAPTER,ELBOW 90* 9

1 81381 90327 Hn_'E,A_¥. _ULKHEAI) TO 8RBITRDL "L" 38 I I 81381 78104 A_AP'r'E'R E](PANI)ERO-RING
2

1 B1381 _ HD_,A_y, BULKHEA_ TO 8RBITPJ]L "R" 37 I 1 _1381 83502 FLOW DIVI_R WITH t_ELIE]= 7

I B1381 903_8 HDSE,A_Y. 3ULIGHE_ TO nRBITROL "T" 36 t N_T _ 6

B

1 81381 9_ H8SE,ASSY. _ULKHEA_ TO ORBITRDL "P" 35 1 21381 IL:X)41632 H_]SE,ASSy. TANK TO SILL_II,_ PUHP 5

2 81381 85"739 HOSE, A33¥. CYLINDER CRQSSI]VER 34 1 813_1 1_946316 HYD.,TAN_ 4

2 81381 76956 ADAPTER, ELBnW i90° 33 1 30780 F50-$12"+'50IADAPTER,CI]NN 'UNION .... _ . _ _- 3

2 21381 12883378 HYD,CYLIN_ER _ 32 1 81381 76967 _I_TE_,EI.Bt]W 90" 2

21 r:_S13_lm.84726zr_xrzn_mm_,rmm A_APTER,TEE_r_ m 5/8"TUBE m_ca_._ _r_m31 RI_ 813_1_,o.83503_.__ mHYB._m_.o_'PU_P GEARTYPE _m_,_._,. ,.,, I _1

,_ m_ _ _, _. __.]__PooNOTE,

2. ITEM iB USEI) ONLY WITH OPTIONAL EMERGENCY STEERING J,_ 9/941 STEERING CIRCUIT
/_\

PUMP. SHOWNHERE FOR REFERENCE ONLY, =_ 9,_IGT50 TOW TRACTDR/DEUTZ ENG,

__,.___ .=,,-- ==- ),,_,= i_.(_. __ D 81381 12941675 3





I 7 t 6 ) 5 4, I 3 2 I
I -"_'_1_"1 _ I _ I '_

)
4 81381 76956 AOAPTER,ELL 90%5/8 TUBE

m 81381 203102-10 TEE :_S i

1 81381 18912987 HD.._E,AS'3Y REAR $'JLL._LI,_ AXL_E,LH 28

1 81381 12918990 HGSE,A_SY REAR _'3"EERZNGAXLE,RH 27

RE}" 81381 12945189 NI_,A,._Y F_LTER TI] _.'_).._._1)4G_ E6

1 81381 76932 AOAPTE_ CI]_. 112 TiE 25

I 81381 85177 FILTER H_P_LIC _4

1 81381 76958 AOAPTER,E'LL 90*,1/'_ TL_ 23

1 81381 12912991 HI]SE,A,._-'Y RELIEf" TI] FILTE_ 22
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The following is a list of component manufacturer's service literature included in this chapter.

TAB DES CR/trI'ION

A. Deutz Operators Manual

II Deutz Spare Parts Number List

Deutz Service Manual

B. Funk Shift-O-Matic Mode/2000 Transmission Service Manual, P/N 4003557

Funk Shift-O-Matic Model 2000 Transmission Parts Manual (Spec. YZ15176)
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OPTION 1

GT-50 STEERING OPTIONS
(TWO MODE AND THREE MODE)

1.1 DESCRllxrION.

1.1.1 Steering Modes. The GT-50 Tow Tractor can be provided with a choice of two optional four-wheel
hydrostatic mechanical steering systems. The two optional modes of steering are conlxolled by the steering

mode selector switch located on the instrument panel.

1.1.2 Steering Options. These optional modes allow additional maneuverability for operation in confined
areas and for aircraft towing and parking (Figure 6,1).

(a) Two Mode Option - Provides TRACK and COORD steering (Ref. Ch. 5 DWG. 12941163). I
|(b) Three Mode Option - Provides TRACK, COORD, and CRAB steering.

1.1.3 Action of Front Axle Steering Loop. The action of the front axle remains the same, regardless of
the steering mode. Refer to Chapter 1, Section 1 for a description.

1.1A Action of Rear Axle Steefi_ag Loop, This loop provides the means of steering the rear wheels of
the tow tractor. The components of this loop consist of the following:

(a) Transmission mounted, direct driven, piston pump, variable volume, pressure compensated, set at •
2250 PSIG (15, 514 kPa).;

(b) Pressure relief valve set at 2800 PSIG (19,310 kPa);

(c) High pressure full flow filter,

(d) Two-mode or three mode control circuit consisting of a proportional feedback servo valve which

is mechanically operated, solenoid-actuated pilot valves, hydraulic clutches, and a reed switch; •

(e) Double, pilot-operated check valve; and

(f) Rear axle steering cylinders.

The rear axle steering is controlled by mechanically-operated proportional feedback servo valve and the
steering mode selector switch. The proportional valve directs the pressurized hydraulic fluid from the

variable volume pump t6 the rear axle steering cylinders. The proportional valve metering element is
opened left and fight through movement of a cable attached to the front axle king-pin through a cable and
clutch.

1.2 OPERATION.

1.2.1 Track Steering Mode. In the TRACK mode, steering is accomplished by the front axles only. The

rear wheels remain in a straight position. The rear wheels are locked in the TRACK position by a reed II
switch that senses correct alignment (Ref. Ch. 5 DWG. 12941163).

m
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FRONT,(_ COORD REAR

FRONT ._ TRACK REAR

FRONT _ CRAB REAR

A{X)54.1.C,DR

FIGURE 6.1 STEERING MODES
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1.2.2 Coord Steering Mode.

(a) In the COORD mode, steering to the right or left will move the cable and clutch assembly, opening
the proportional valve left or righL This will allow pressurized hydraulic fluid to flow to the rear axle
steering cylinders. The pilot valve is controlled by the steering mode selector switch located on the

instrument panel. It allows flow of pressurized hydraulic fluid to the clutch, only when in the COORD
mode. The cable attached to the clutch deflects the proportional valve, allowing pressurized hydraulic
fluid to flow to the rear steering cylinders.

(b) The right rear axle kingpin has a cable that provides feedback to the proportional valve,

repositioning the valve to stop the flow of hydraulic fluid to the rear wheels when the rear wheels and
front wheels are at the correct synchronized position (Ref. Ch. 5 DWG. 12941163).

1.2.3 Crab Steering Mode. In the CRAB (additional option to two-mode) mode, the hydraulic •
arrangement reverses the normal flow of a coordinated steer to the rear axle steering cylinders, thus setting
the tires in a CRAB position. The pilot valve for the CRAB mode is controlled by the steering mode
selector switch located on the insmunent panel. •

1.2.4 Rear Axle Claeck Valve. The double, pilot-operated check valve is located in the rear axle steering
loop, between the servo valve and steering cylinders. The check valve opens to permit fluid flow in both

directions when pressure is applied from the servo valve. When the servo valve is centered, the double
check valves serve to retain the fluid in the steering cylinders. This prevents the rear wheels from being
deflected out of their commanded alignment by any lateral forces that they would encounter during normal

operation.

1.3 MAINTtzNANCE.

1.3.1 Preventive Maintenance.

(a) Daily, perform the following checks and services:

(1) Ensure that hydraulic reservoir is filled to proper level.

WARNING

STANDING 1N VICINITY OF TRACTOR TIRES, DURING

ENGINE START-UP AND OPERATION, CAN RESULT IN
SERIOUS PERSONAL INJURY OR DEATH. TRACTOR

TIRES, STEERED BY 2,250 PSI (15,514 kPa) HYDRAULIC
PRESSURE, CAN CRUSH PERSONNEL.

(2) Start engine and check steering system operation in each steering mode.

(3) Shut down engine and check for obvious signs of leaks.

(b) Monthly, perform the following checks and services:

(1) Check all hoses for cracks, splits, and chafing. Replace damaged hoses.

(2) Ensure that all fltth_gs are tight andnot le.aki_g.

(3) Ensure that all steering components are securely mounted.

CD274 6-1-3
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(4) Check both ends of each axle cable for secure awac,hment, cable damage, and damage to end
bearing. Replace damaged cables and/or end bearings. Tighten loose attaching hardware,

(5) Using all-purpose grease, lightly coat cable ends.

1.3.2 Troubleshooting. For troubleshooting information, refer to Hydraulic Steering Troubleshooting,
Chapter 2, Section 2, Table 2.2.

1.3.3 Adiustments.

WARNING

ESCAPING PRESSLrRTT:F.D HYDRAULIC FLUID CAN
CAUSE PERSONAL INJURY.

• (a) Axle cable adjustment on two-mode steering system may be performed, as follows (Figures
6.3, 6.4, and 6.5)

WARNING

KEEP AWAY FROM TRACTOR TIRES DURING ENGINE
START-UP AND OPERATION. TIKES TURNING UNDER

HIGH HYDRAULIC PRESSURE, 2250 PSI (15,514 kPa), CAN
CAUSE SERIOUS INJURY OR DEATH.

WARNING

TO AVOID INJURY TO PERSONNEL OR DAMAGE TO THE

EQUIPMENT, ALWAYS USE LIltlING EQUIPMENT,
SUPPORTS, AND CHAINS WITH A SAFE MINIMUM

CAPACITY OF ONE AND A HALF (1-1/2) TIMES THAT OF
THE OBJECT BEING LII--I_D OR SUPPORTED.

(1) Lift tractor offground (if possible). If not, lubricate fires with liquid soap for ease of turning
wheels.

(2) Disconnect front cable (1) from clutch (2).

• (3) Disconnect rear cable (3) from proportional valve arm (11).

(4) Start tractor. Place switch in COORD mode. Align fiont passenger wheel with outside of wheel
well by taming steering wheel (Figure 6.4).

(5) Disconnect TRACK solenoid valve (5) from terminal board (6). Disconnect wire marked ST2
from slot 4 on terminal board. This will activate both TRACK and COORD clutches.

(6) Square proportional valve arm (4) with steering board (90° angle) by turning TRACK clutch
turnbuckle (7) (Figure 6.3 Detail A)

(7) Align front cable rod end (1) with COORD clutch (2). To adjust, use rod end (8), do not move
arm (4). Bolt cable to clutch.

(8) Reconnect TRACK solenoid valve (5) to terminal board (6).

6-1-4 CD274
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DELETED

FIGURE 6.2 HYDRAULIC STEERING CONTROL PANEL
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DETAIL A

FIGURE 6.3 AXLE CABLE ADJUSTMENTS

I (9) Align rear passenger wheel with outside of wheelwell by moving rear cable proportional valvearm (11) up and down very slowly (Figure 6.3).

(10) Once wheel is aligned, adjust rear cable turnbuckle (9) to match rod end with proportional
• valve, DO NOT MOVE ARM (11). Then bolt md end (12) to valve arm (11).

(11) After front and rear wheels have been properly aligned with frame, check and adJust, if
necessary the steering sensor located on rear axle steer cylinder. (Figure 6.5)

a. Loosen the band on the reed switch.

b. Turn the master switch to the "RUN" position (DO NOT start the engines).

c. Slide the reed switch on the air cylinder either left or right as required to cause the
red light on the switch to illuminate. Continue to move the switch in the same
direction until the light goes off. Note the distance you moved the switch from the

point at which the light came on until the light went off. This distance is the band
width of the "on" position. Move the switch back until it is positioned in the center
of the band width distance.

d. Tighten the band on the reed switch.

e. Return The master switch to the "OFF' position.

(12) Operate and check steering operation before returning to service.

6-1-6 CD274
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0
AOO_40.CDR

FIGURE 6.4 WHEEL ALIGI/MENT

SWITCH

RED INDICATOR
RED UG:'4T

BLACK. SCREW

,_0_I_7.CDR

STEERING CYLINDER

FIGURE 6.5 STEERING SENSOR ASSEMBLY
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(c) Axle cable adjustment on three-mode steering system may be performed, as follows (Figure
6.6)

AOO570.DWG

FIGURE 6.6 THREE MODE STEERING ADJUSTMENTS

(I) Start engine.

(2) To center the rear wheels, place the steering mode selector switch in the TRACK
position. Align rear wheels with outside of wheel well (Figure 6.4).

(3) Shut down the engine.

(4) Disconnect front axle cable end (1) from bellcrank (2) located on CRAB (3) and
COORD (4) clutches.

(5) Disconnect rear axle cable end (5) from output lever (6) of proportional valve (7).

(6) Tag track solenoid wiring for identification and disconnect from terminal board.

(7) Start tractor engine.

(8) With engine running, position bellcrank (2) squarely atop the CRAB (3) and
COORD(4) clutches.

(9) Disconnect both ends of the COORD cable (8) and the CRAB cable (9).

(10) Slide each cable in or out of its cable housing until an equal length of cable protrudes
from each end of cable housing.

(11) Adjust leng_daof each cable end and reinstall in original position.

6-1-8 CD274
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(12) Connect front axle cable (1) to bellcrank (2).

(13) Manually align rear wheels (Figure 6.4) by moving output lever (6) of proportional
valve (7).

(14) Connect rear axle cable (5) to output lever of proportional valve.

(15) Connect Track Solenoid Wiring,

(16) Operate and check steering for proper operation_

1.4 PARTS. Refer to the following drawings for parts information.

(a) Standard Two Wheel Steering Circuit, 12941675 (Ref. Ch. 5)

(b) Two Mode, Four Wheel Steering, 12941676 (Ref. Ch. 5)

(c) Three Mode, Four Wheel Steering, 12920656

(d) Three Mode Control Circuit, Four Wheel Steering, 12920657

(e) Two Mode, Control Circuit, Steering System, 12941079 (Ref. Ch. 5)

1.5 DRAWINGS. The following drawings are provided at the end of Option 1.

(a) Three Mode, Four Wheel Steering, 12920656

(b) Three Mode Control Circuit, Four Wheel Steering, 12920657

(c) Schematic, 2 Mode, Control Circuit, 12921538

(d) Schematic, 3 Mode, Control Circuit, 12921542
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OPTION 2

CAB

2.1 DESCRIPTION.

2.1.1 Types. There are two types of cabs available for the GT-50DZ Tow Tractor. The first style of cab
is bolted to the tractor frame, sealed at all mating surfaces, and is stationary. The second style of cab is

mounted on top of a hydraulic elevating mechanism, which is mounted to the frame. Although all cabs
are optional, for descriptive purposes, the first style will be referred to as a standard cab. The second style
will be referred to as the lift cab.

2.1.2 Standard Cab. The cab is a two-door enclosure, designed to accommodate two persons. In addition
to the windshield, the cab is equipped with a sliding window in each door, a rear window, two roof

windows, and a lower windshield, which affords increased ground visibility. Two windshield wipers are
provided for the windshield and one is provided for the rear window. A dome light, defogger fan, and
door stops are provided with the cab.

2.1.3 Lift Cab. The cab is a two-person, weather-fight enclosure mounted on a steel-welded subframe.
All controls and indicators are mounted inside the cab and are linked, either hydraulically, mechanically,
or electrically, to the tractor body.

2.1.4 Lift Cab Hydraulic System. A gear pump driven off a transmission accessory drive supplies
hydraulic fluid to the cab lift circuit. Pump pressure is controlled by an unloading relief valve which is
normally open to allow flow to return to the reservoir under minimal pressure. When the CAB toggle
switch is activated, 12 VDC electrical power doses the unloading solenoid and energizes the directional
control valve solenoid allowing pump flow under pressure to be directed to the cab lift cylinder. This will
either raise or lower the cab, depending on which solenoid is energized on the directional control valve,
Pump pressure is regulated to 1250 psi. The relief valve incorporated in the unloading relief valve is
factory set.

(a) In CAB lifting, the directional valve routes fluid to the double pilot-operated check valve assembly,
which contains two internal check valves. Pressure in the supply line opens one of the internal check
valves, admitting fluid to the top side of the cylinder. Simultaneously, pilot pressure, routed from the
supply side of the assembly, opens the second internal check valve. This valve vents fluid from the low
side of the cylinder, back to the reservoir.

(b) In lowering the cab, the directional valve routes the pressurized fluid to the lower side of the
cylinder, reversing the flow through the double pilot-operated check valve assembly and cylinder.

2.1.5 Standard Cab Spec'nCications. Specifications are as follows:

Height 60 Inches(1,524ram)
Width 62 Inches(1,575ram)

6-2-1
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2.1.6 Lift Cab Specifications. The hydraulic lift cab specifications are as follows:

Width 90Inches(2,286ram) II
Height 54Inches(1,372ram)
Lift 28Inches(711ram)

Hy6raulic System

Max.OperatingPressure 1250psi (8,620kpa) •

2.2 OPERATION.

2.2.1 Lift Cab Operal_on.

(a) To raise cab, move CAB toggle switch lever to UP position until desired height is achieved.

(b) Release CAB toggle switch lever to halt cab movement,

(c) To lower cab, set CAB toggle switch lever to DOWN position.

(d) After operation, release switch lever which is spring return to "OFF."

2.2.2 Controls. The only control provided for the hydraulic lift cab is the CAB toggle switch on the
control panel.

2.3 MAINII_NANCE.

2.3.1 Preventive Maintenance (For Standard and Lift Cab).

(a) Daily, perform the following checks and services:

(1) Clean all window glass with glass cleaner.

(2) Check operation of windshield wipers and defogger fan.

(3) Ensure that windshield wiper blades are in good condition.

(4) Ensure that door latches operate properly.

(19) Weekly, perform the following checks and services:

(1) Perform the daily check and services, as described m paragraph 2.3.1 (a).

(2) Ensure that sliding window channels are clean and free of obstructions.

(3) Lubricate door latches and hinges with light machine oil.
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2.3.2 Preventive Maintenance (For Lift Cab Only).

(a) Daily, perform the following checks and services:

(1) Ensure that all vertical Cracks are free of trash and foreign matter.

(2) Ensure that the hydraulic fluid reservoir is filled to proper level.

(3) With engine running, check cab operation by raising cab to max'nnum height and lowering to
normal (lowest) position.

(b) Weekly, perform the following cheeks and services:

(I) Lubricate door hinges and latches with lightweight machine oil.

(2) Inspect hydranlic hoses for cracks, splits, cuts, and chafing. Replace defective hoses.

(3) Ensure that all hydraulic fittings are securely installed and not leaking.

(c) Monthly, perform the following checks and services:

(1) Lubricate milers and bearings. Use NLGI No. 1 grease.

(2) Lubricate cylinder mounting pins with all-purpose grease.

(3) Ensure that all components are securely installed.

2.3.3 Troubleshooting. Troubles, probable causes, and remedies are presented in Table 2.1.

2.4 PARTS LIST.

2.4.1 Standard Cab, Refer to the Martin Cab replacement parts guide provided at the end of this section
for parts identification for the standard cab.

2.4.2 Hydraulic Lift Cab. Refer to drawings 12885243 and 12910173 provided at the end of Option 2
for parts identification for the hydraulic lift cab.

2.5 DRAWINGS.

The following drawings are provided at the end of Option 2:

(a) 12885243, Roller Assembly, Lateral Guide, GT90 Lift Cab
(b) 12893969, Assembly, Tilt Steering Wheel GT50H/60

(c) 12910173, Assembly, Elevating Cab Lift Mechanism GT50H Tow Tractor
(d) 12910229, Schematic, Cab Lift GT50 Tow Tractor

6-2-3
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CHAPTER 6 STEWART & STEVENSON SERVICES, INC.
OPTION 2 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 2.1 HYDRAULIC LIFT CAB TROUBLESHOOTING CHART

TROUBLE PROBABLE CAUSE REMEDY

Cab will not lift or lower. Defective CAB toggle switch. Replace switch.

Detached or loosely attached Attach wiring securely.
wiring at toggle switch, un-
loading valve, or solenoid-
operated directional valve.

Defective solenoid-operated Replace solenoid-operated
unloader valve, un/oader valve.

Defective solenoid-operated Replace solenoid-operated
directional valve, directional valve.

Defective double pilot- Replace double pilot-operated
operated check valve, check valve.

Leaking hose, titling, or Replace defeclive hose or
component, component. Tighten fiUJng.

If leak persists, replace
fitting.

Cab lifts slowly with jerky Improperly adjusted or Adjust flow control valve;
movement or cab lifts too defective flow control valve, replace if necessary.
quickly.

6-2-4 CD274
ORIG E11287
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Replacement Parts Guide

Stewart Stevenson
MartinModelNumber881-2

MarkNo. Item Description PartNo.

3A Upper R. H. Front Windshield Glass ....................................... 881-2-301-UR
3B Upper R. I-1.Front Windshield Mounting Rubber. .................. 881-2-302-UR

3C Upper L. 1-1.Front Windshield Glass ....................................... 88I-2-301-UL
3D Upper L. H. Front Windshield Mounting Rubber. ................... 88I-2-302-UL
3E Lower R. I-1.Front Windshield Glass ....................................... 881-2-301-LR

3F Lower R. H. Front Windshield Mounting Rubber. .................. 881-2-302-LR
3G Lower L. H. Front Windshield Glass ....................................... 881-2-301-LL

31t Lower L. H. Front Windshield Mounting Rubber. ................... 88I-2-302-LL
3J Front Windshield Trim and Seal Kit,....................................... 881-2-304

4A R. H. Rear Windshield Glass ................................................... 881-2-401-RH

4B R. H. Rear Windshield Glass Mounting Rubber. ..................... 881-2-402-RI1
4C L. 1-1.Rear Aluminum Framed Window Assembly ................... 881-2-A4001-L
4D L. H. Rear Aluminum Framed Window Mtg. Rubber. ............. 881-2-,44002-L
4E Rear Trim and Seal Kit. ............................................................... 881-2-404

5A R. H. Door Assembly Complete ............................................... 881-2-5000
5B R. [-I. Door Latch ..................................................................... 881-2-5002

5C R. H. Door Hinge Kit (ThreeHinges)........................................... 881-2-5003

51) R. H, Door Aluminum Framed Window Assembly. ................. 881-2-A5001
5E R. I-I.Door Aluminum Framed Window Mounting Rubber. .... 881-2-A502
5F R. H. Door Trim and Seal Kit (lruttPerimerer)............................. 881-2-504

5G R. H. Body Gasket and Seal Kit ............................................... 881-2-505-B

6A L. H. Door Assembly Complete ............................................... 881-2-6000
6B L. H. Door Latch ...................................................................... 881-2-6002

6C L. H. Door Hinge Kit (ThreeHinges)........................................... 881-2-6003
6D L. H. Door Aluminum Framed Window Assembly .................. 881-2-A6001

6E L. H. Door Aluminum Framed Window Mounting Rubber. .... 881-2-A602
6F L. H. Door Trim and Seal Kit (Funeerime_er)............................. 881-2-604

6G L. H. Body Gasket and Seal Kit ............................................. 881-2-605-B

7A Skylight Panel ......................................................................... 881-2- 7001
7B Skylight Mounting Kit ............................................................ 881-2-7002

[! 8A R.H. Front Port Lexun ............................................................ 881-2-801-RF

8B L H. Front Port Lexan ............................................................ 881-2-801-LF
021894 Copyright 1994 MSM tn¢



Replacement Parts Guide

Stewart Stevenson
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Replacement Parts Guide

_ Stewart Stevenson

GT-90

Martin ModelNum_er88,-2 nnnn, u'nn_mm-nm
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mnnnn
Phane(216)651o3882 Fax(216)65]-2079

Mark No. J_t¢mDescription Part No.

1 Washer (Used only on Dual Link Applications)...................................... CAB W0033

2 Washer (Usedonly on Dual Link Applications)...................................... CAB W0034

2.5 Drive Link. ............................................................................... CAB WOO60

3 Nut ............................................................................................ CAB W0035

4 Fastening Screws (Three Required Per Wiper)................................... CAB W0036

5 Hi-Vis Link_.................................................................... :......... CAB WOO60

6 Spacing Washer .................................... :.................................. CAB W0037
7 Spring Clip ............................................................................... CAB W0038
8 Washer. .................................................................................... CAB WOO21

9 Washer. .................................................................................... CAB W0022

10 Nut ............................................................................................ CAB W0040

11 Cap ........................................................................................... CAB W0047
12 Knurled Driver. ........................................................................ CAB W0039

13 Nut. ........................................................................................... CAB W0048
14 Washer. .................................................................................... CAB W0049

15 Screw (Two Required Per Wiper) ...................................................... CAB WOO50

16 Two Speed Wiper Motor ]2volt ............................................... CAB W0023
17 " Hi-Vis Link Cover ..................................................................... CAB W0062

18 Toggle Switch, Two Speed ....................................................... CAB E0027-1
19 Optional Rota_" Switch, Two Speed. ....................................... CAB E0027

20 Piviot Arm and Shafr Assembly 2"Length ............................ CAB WO019

21 Pantographic Adapter and Gasket ........................................... CAB W0043

22 Wiper Arm (Pamograpllic) 18" Length .......................................... CAB 1410012

23 Wiper Blade (Panwgraphic) 20" Length ....................................... CAB WOO05

, Co_a'i[ht 1994 MSM Inc.



"-_I ReplacementPartsGuidel

Pantographic Wiper Assembly [
Stewart Stevenson GT-90 Model #881-2 I

I

[Page 5 of 11 ] Phone (216) 651-3882 Fax (216) 651-207_
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Ret)lacement Parts Guide [

I Pantographic WiperAssembly I
_7 Stewart Stevenson GT-90 Model #881-21
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Replacement Parts Guide

__ _ Standard Wiperassembly

Stewart Stevenson GT-90 Model #881-2

,Page7 mnlmn_"of 11] Phone (216) 651-3882 Fax (216) 651-207_

Mark NO. Irem Descriotion Part No,

I SingleSpeedWiperMotor12volt(witha2"sha_] ...................... CABWO028-S

2 Toggle Switch .......................................................................... CAB E0028

3 WiperArm 11 "- 14"caaj_u) ......................................... :........ CAB W0044

4 Wiper Blade 14" Length. ......................................................... CAB WOO08



I Ret)Iacement Parts Guide

_ <__ Defogger ii!i}
Page 8 of LI i Phone(216)651-3882 Fax(216) 651-2079

Mark No. Item Descrit)tion Part No.

1 Grille Guard ¢l_ront/Rear)............................................................ HEAT 0063

2 Fan Blade................................................................................. HEAT 0069

3 Fan Motor 12 volt. .......................................................... :........ CAB 0058-1

4 Toggle Switch. ......................................................................... CAB 0067-1

5 Base Assembly .......................................................................... HEAT 0061

02]894



Replacement Parts Guide

Window Defroster
Stewart Stevenson GT-90 Model #881-2

o
Page 9 of ll 1 Phone(216)651-3882 Fax(216)651-2079

Mark No. Item Description Part No.

1 Window Defroster Strip ..................................................... DS/12V

02189_ Co_n_ht1994MSMln_



Replacement Parts Guide

Dome Light
Stewart Stevenson GT-90 Model #88I-2

['Page10 of 11 Phone (216) 651-3882o. Fax (216) 651-2079Mark No. Item Description

1 Dome Light (switch on dash) ..................................................... DL/12V
* Standard unit has the switch mounted on the base,
this may be moved to any location desired

(remount wire not included).

[ 3
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General Reference

Wiring Harness Color Code
Stewart Stevenson GT-90 Model #881-2

Page 11 of 11 I Phone (216) 651-3882" Fax (216) 651-2079

Wire Color General Use Wire Size

Black Hot Wire to Fuse Block ................................................. 14 Gage

Brown Tail Lights / Parking Lights .......................................... 16 Gage

Orange Left Hand Turn Signal .................................................. 16 Gage

Green Right Hand Turn Signal ................................................ 16 Gage

White Common Ground ........................................................... 16 Gage

Gray Dome Light .................................................................... 16 Gage

Yellow Rear Windshield Wipers ................................................ 16 Gage

Blue Spot Lights .................................................................... 16 Gage

Purple Front Work Lights ......................................................... 16 Gage

Red Stop Lights .................................................................... 16 Gage

White with

Red Tracer Any Rear Warning or Back Up Lights .......................... 16 Gage

White with

Green Tracer Rear Work Lights .......................................................... 16 Gage

White with

Brown Tracer Defogger Fan ................................................................ 16 Gage

White with

Black Tracer Heater Units .................................................................. 16 Gage

i White with

Orange Tracer Four Way Flashers ........................................................ 16 Gage

021894 Copyright1994MSMlnc
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• Pleasereadandobservethe informationgiven
in thisOperationManual.Thiswill enableyou
toavoidaccidents,preservethemanufacturer's
warrantyand maintainthe engine in peak
operating condition.

• Thisenginehasbeenbuilt exclusivelyfor the
applicationspecifiedinthescopeofsupply- as
describedby the equipmentmanufacturer-
andistobeusedonlyfor theintendedpurpose.
Anyuseexceedingthatscopeis consideredto
be contraryto the intendedpurpose.The
manufacturerwill notassumeresponsibilityfor
any damageresultingtherefromlThe risks
involved are to be borne solely by the user.

• Usein accordancewith the intendedpurpose
also implies compliance with the conditions
laid down by the manufacturer for operation,
maintenanceandservicing.Theengineshould
only be operated by personnel trained in its use
and the hazards involved.

• The relevantaccidentpreventionguidelines
and other generallyacceptedsafety and
industrial hygiene regulations must be
ol_.served.

• Unauthorized engine modifications will
invalidateanyliabilityclaimsagainstthemanu-
facturer for resultant damage. Manipulations of
the injectionand regulatingsystemmayalso
influencetheperformanceoftheengine,andits
emissions. Adherence to legislation on
pollution cannotbe guaranteedunder such
conditions.

• Do not alter, modifyor adaptthe coolingair
intakeareatothefan.Themanufacturerwillnot
assumeresponsibilityforanydamageresulting

therefrom.

=



Operation Manual

1012

1013

0297 9682 en

Engine _-_serial number:

Pleaseenter the engineserial numberhere.This
numbershould be quotedwhen inquiringabout
CustomerService,RepairsorSpareParts(seeSection
2,1).

Allrightsreserved.Technicalmodificationsrequiredto A
improveour enginesare reservedwith regardto
specificationdata and other technicalinformation
containedin this OperationManual.No part of this
Manualmaybe reproducedin any form or by any
meanswithoutourwrittenapproval, DEUTZ



Foreword

Dear Customer,

Liquid-cooledDEUTZenginesaredesigned
for a large number of applications.
Consequently, a wide range of variants are
offered to meet the requirements of specific
cases.

Your engine is appropriately equipped for
the installation concerned, which means that
not all of the components described in this
OperationManualarenecessarilymounted
'toyou[ engine.

We have endeavored to highlight any
differences so that you will be able to locate
the operatingandmaintenanceinstructions
relevant to your engine quickly and easily.

Please read this Manual before starting your
engine, and always observe the operating
andmaintenanceinstructions.

We are available to help with any additional
inquiries.

Sincerely,

DEUTZ AG
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General

: DEUTZEngines CareandMaintenance Service

are the productof manyyearsof researchand Soundcareandmaintenancepracticeswillensure Pleasecontactone of our authorizedservice
development.The resultingknow-how,coupled that the engine continues to meet the representativesin theeventof breakdownsor for
with stringentqualitystandards,guaranteetheir requirementsplacedonit. Recommendedservice sparepartsinquiries.Ourtrainedspecialistswill
long servicelife, high reliabilityand low fuel intervalsmust be observedand serviceand carryoutrepairsquicklyandprofessionally,using
consumption.It goeswithoutsayingthat DEUTZ maintenancework cardedout conscientiously, onlygenuinespareparts.
Enginesmeetthe higheststandardsfor environ- Specialcareshouldbe takenunderabnormally
mentalprotection, demandingoperatingconditions.

BewareofRunningEngine Safety Asbestos

Shut the engine down before carryingout A ThissymbolIsusi_dfor allsafety _ DEUTZoriginalpartsareasbestos-

maintenanceor repair work. Ensurethat the _ warningswhich- if not observed _ free.

enginecannotbeaccidentallystarted. - constituteimmediatedangerto
Whenthe work is complete,besureto refitany the life and limb of the persons
panelsandguardsthatmayhavebeenremoved, involved. Pleasefollow them
Observe industrial safety regulationswhen carefully. The attention of
runningthe enginein an enclosedspaceor operatingpersonnelshouldbe drawnto these
underground, safetyinstructions.Generalsafetyand accident
Whencarryingout workon the runningengine, preventionregulationslaiddownby lawmustalso
makesurethat all clothingis worn closeto the beobserved.
body.
Neverfill thefueltankwhiletheengineisrunning.
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EngineDescription 2.1 Model

2.1.1 Rating Plate 2.1.2 Rating Plate Location 2.1.3 EngineSerial Number

U
ThemodelA,theengineserialnumberBandthe TheratingplateC isattachedto thecrankcase. Theengineserialnumberisalsostampedonthe
performancedataarestampedontheratingplate, crankcaseitself(arrow).
The modeland engineserialnumbermustbe
givenwhenorderingspareparts.



2.1Model EngineDescription

2.1.4 Cylinder Numbering

Cylindersarenumberedconsecutively,beginning
attheflywheelend.



EngineDescription 2.2 EngineIllustrations
I

2.2.1 Service Side 1012

1 Oilfiller(option:betweenfilters)
2 Coolantfiller
3 Coolingfan

1 2 4 Coolantpump
5 Beltpulley
6 Fuelpump
7 Enginemount

16 8 Fuelfilter9 Lubeoilfilter
10 Oilpan

15 11Dipstick
12 Lubeoilcooler
13 Mountingfacilityforhydraulicpumps
14 Alternator

1 15 Backleakfuelpipewithpressure-regulating
valve

16 Cylinderhead

-5

.!

12 11 10 9 8 6

12623411



2.2 EngineIllustrations EngineDescription

2.2.2 Starter Side 1012

17 Liftingpoints
18 Exhaustturboeharger

17 18 19 Speedgovernor
20 SAEhousing

'. 21 Flywheel

26 22 Startermotor
23 Hydraulicoi_cooler
24 Coolantheatexchanger
25 Coolantlevelgauge
26 Bleeder valve

2O

24 23 22



EngineDescription 2.2 EngineIllustrations

2.2.3 Service Side 1012 E

1 Oilfiller(option:betweentilters)
2 Coolantinlet

1 3 Coolantpump
4 Alternator
5 Beltpulley
6 Enginemount
7 Fuel pump
8 Fuelfilter

15 9 Lubeoilfilter
lO Oilpan

14 11Dipstick
| 12 Lubeoilcooler

13 Mountingfacilityfor hydrauUcpump
14 Backleakfuel pipewith pressure-regulating

valve
15 Cylinder head



2.2 EngineIllustrations EngineDescription

2,2.4 Starter Side 1012 E

16 Liftingpoints
17 Exhaustturbocharger

16 17 18 Speedgovernor
19 SAE housing
20 Flywheel24 21 Startermotor
22 Coolantoutlettoheatexchanger

23 23 Exhaustmanifold24 Air intakemanifold

22 18

19

21



EngineDescription 2.2 Engine Illustrations

2.2.5 Service Side 1013

1 Oilfiller(option:betweenfilters)
18 1 2 3 4 2 Alternator

3 Coolant pump
4 Fan
5 BeltPulley
6 Vibrationdamper
7 Fuelpump

• 16 s Enginemount
9 Fuel filter

10 Lubeoilfilter
11 Oil pan
12 Dipstick
13 Lubeoilcooler
14 Hydraulicpumps(or compressor)
15 Fuel pipe
16 Solenoid

14 17 Lubeoillinetoturbocharger
18 Cylinderhead

"5

13 12 11 10 9 8 7 5

126 33310



2.2 EngineIllustraUons EngineDescription

2.2,6 Starter Side 1013

19 Liftingpoints
20 Exhaustturbocharger
21 Speedgovernor
22 SAE housing
23 Flywheel
24 Starter motor

25 Coolantlevel gauge
26 Bleedervalve

27 Coolantfiller cap

24



EngineDescription 2.2 Engine Illustrations

2.2.7 Service Side 1013 E

1 Oilfiller
1 2 Coolantpump

A 3 Fuelpump
4 Vibrationdamper
5 Lubeoiltilter
6 Enginemount

12, 7 Fuelfilter
8 0il pan
9 Dipstick

10 Luheoil cooler

11 Mountingfacilityfor hydraulicpump
12 Backleakfuel pipewithpressure-regulating

valve
13 Cylinderhead
A Coolantinlet

9 8 7 6 5 4

1263361



2.2 EngineIllustrations EngineDescription

2.2.8 Starter Side 1013 E

14 Liftingpoints
14 15 Crankcasebreathervalve

16 Speedgovernor
17 SAEhousing
18 Flywheel
19 Starter motor
20 Exhaustturbocharger
21 Fan
22 Exhaustmanifold
23 Air intake manifold

22

2

20 19 18



EngineDescription 2.2 EngineIllustrations
i ii

2.2.9 Starter Side
Unit Engine BF4M 1013 EC

1 Coolantfillerneckwithcap
2 Expansiontank

1 2 ,3 4 5 6 7 3 ventlinefromcylinderheadtoexpansiontank4 Coolantlinefromenginecrankcaseto engine
fluidradiator

5 Expansionlinefromexpansiontanktoradiator
6 Chargeairlinefromexhaustturbochargerto

charge-aircooler
7 Dryairfilter
8 Inductionairlinebetweendryairfilterand

a exhaustturbocharger
9 Exhaust turbocharger

10 Coolantlinefromcrankcaseto enginefluid
radiator

11 Charge-aircooler
12 Enginefluid radiator
13 Coolantlinefromenginefluidradiatortoengine

thermostat

"10

13 11



2.2EngineIllustrations EngineDescription

• 2.2.10 Service Side

• Unit EngineBF4M1013EC

3 Ventilationlinefromcylinderheadtoexpansion
tank

13 13 Charge-airlinefromcharge-aircoolertoengine
14 Protectiveguard

_ IIIIll"'' -r
)

3 IIII

!111

"" III

" Ir



EngineDescription 2.2EngineIllustrations

2.2.11 Starter Side
Unit Engine BF6M 1013 EC

1 Fillerneckwithcap
2 Expansiontank
3 Ventlinefromcylinderheadtoexpansiontank
4 Expansionlinefromexpansiontanktocoolant

1 2 3 4 5 6 7 pump
5 Coolantlinefromcrankcaseto enginefluid

radiator
6 Charge-airlinefromcharge-aircoolertoengine
7 Charge-airlinefromexhaustturbochargerto

charge-aircooler
8 Coolantlinefromengiflefluidradiatortoeflgine

thermostat



2.2 EngineIllustrations EngineDescription

2.2.12 Service Side
Unit Engine BF4M 1013 EC

9 Enginefluidradiator
10 Charge-aircooler
11 Protectiveguard

9

11 10



EngineDescription 2.3 LubeOil Circuit

2.3.1 Lube Oil Circuit Schematic
1012/ 1012E

1 Oilpan

20 22 21 18 19 17 23 16 12 13 10 14 15 11 9 6 4 2 Air intakemanlfold
r/ 1 3 Lubeoilpump

/
3a Backleakfuelvalve
3bPressure-reliefvalve

4 Lubeoilcooler

,). 5 Lubeoilfilter
6 Main oil gallery
7 Crankshaftbearing

I_ _1 :_ / 8 Conrodbearing
9 Camshaftbearing

10 Lineto spraynozzle
11 Spraynozzleforpistoncooling
12 Tappetw/control borefor pulselubrication

i of rockerarms

13 Pushrod(designedfor lubeoil supply of
rockerarms)

14 Rockerarm
15 Returnlinetooilpan
16 Oil sensor

17 Oil line to exhaustturbocharger
18 Exhaust turbocharger
19 Oil line to compressor or hydraulic pump

{ 20Compressor
21 Hydraulicpump
22 Returnlinetocompressororhydraulicpump

• _ 23 Linetomassbalancinggear(2x)

24 Counterbalancingshafts

24 25 1 8 7 2 5 3a 3b 3 25 Exhaustturbochargerreturntocrankcase

i_ 126238I1



2.3 LubeOilCircuit EngineDescription

2.3.2 Lube 011 Circuit Schematic
1013/1013 E

1 Oil pan

20 22 21 18 19 17 23 16 12 13 10 14 15 11 9 6 4 2 Air intakemanifold

r / 1 F 3,ubeo,pump3a Rackleakfuelvalve

3bPressure-reliefvalve

4 Lube oilcooler
5 Lube oilfilter

_ 6 Mainoilgallery
f_ 7 Crankshaft bearing

_1 _ 8 Conrodbearing

[_ " 9 Camshaftbearing
!| 10Spraynozzleline

11 Spraynozzlefor pistoncooling
12 Tappetw/control borefor pulselubrication

of rocker arms
13 Pushrod(designedfor lubeoil supply of

rockerarms)
14 Rockerarm
15 Return line to oil pan
16 011sensor
17 Oillineto exhaustturbocharger
18 Exhaust turbocharger
19 Oil lineto compressoror hydraulicpump
20 Compressor
21 Hydraulicpump

i 22 Returnlinetocompressororhydraulicpump
23 Return to oil pan
24 Exhaustturbochargerreturntocrankcase24 1 8 7 2 5 3a 3b 3



EngineDescription 2.4 FuelSystem

2.4.1 Fuel System Schematic

1 Fueltank

8 9 10 7 2 Linetofuelpump
\ 3 Fuelpump

4 Lineto fuelfilter
5 Fuelfilter
6 Lineto injectionpumps
7 Injectionpump
8 Lineto injector
9 Injector

tO Backleakfuelpipe
11 Banjoboltwithpressure-regulatingvalve
12 Returnlinetofueltank
13 Keepthisspacingaswideaspossible

$



2.5 CoolingSystem EngineDescription

2,6.1 Cooling System Schematic
1012

1 Coolantfiller
2 Thermostat housing

6_ 2 1 3 Coolantpump

4 Lubeoilcooler
5 Cylindercooling
6 Cylinderheadcooling
7 Heatexchanger
8 Returnfrom thermostatto coolant pump

housing
9 Ventilation line from cylinderheadto heat

exchanger(expansiontank)

5

4 3 8 7
. ,



EngineDescription 2.5 CoolingSystem

2,5.2 Cooling System Schematic
1012 E
entrance regulation

., I T_",armostathousing

f;. ooo,or | " Y ' "'_" - 4 Cylindercooling
1 8 5 Cylinderheadcooling

6 Heatexchanger
7 Ventilationlineexpansiontank- coolant

pump
8 Linefromengineto heatexchanger
9 Ventilationlinefromcylinderheadto

_ expansiontank
11 10 Expansiontank

11 Linefromheatexchangerto thermostat

4 76
l

! i



2.5 CoolingSystem EngineDescription

2.5.3 Cooling System Schematic
1013

1 Coolantfiller

9 2 8 1 2 Thermostathousing3 Coolantpump
4 Lobeoilcooler
5 Cylindercooling
6 Cylinderheadcooling
7 Heatexchanger
8 Expansionlinecoolantpomp/expansion

tank
9 Ventilationlinefromcylinderheadto

heatexchanger(expansiontank)

4 3 7



EngineDescription 2.5 CoolingSystem

2.5.4 CoolingSystemSchematic
1013 E
entrance regulation

1 Thermostathousing

5 ,_'_ T " ' ' 2 Coolantpump" 3 Lubeoilceoler

/ § 1 8 4 Cylindercooling5 Cylinderheadcooling
6 Heatexchanger
7 Ventilationlineexpansiontank-coolant

pump
8 Linefromenginetoheatexchanger
9 Ventilationlinefromcylinderheadto

expansior_tank
10 Expansion tank

7 6 11 Linefromheatexchangertothermostat

L(



Engine Operation

3.1 Commissioning
3.2 Starting
3.3 Monitoring Systems
3.4 Stopping
3.5 Operating Conditions



EngineOperation 3.1Commissioning

3.1.1 Adding Engine 011 3.1.2 Filling 011Bath Air Cleaner 3.1.3 Adding Fuel

Asa rule,enginesaredeliveredemptyof oil. Filloilcup1 of theoil bathair cleaner(if fitted) Useonlycommercial-gradedieselfuel. Forfuel
Pourlubeoilintotheoilfillerneck(arrow). withoiluptothearrow, grade,see4.2.
Foroilquantities,see9.1. Foroilgradeandviscosity,see4.1. If requireduseapreliminaryfuelfilter.
Foroilgradeandviscosity,see4.1. If indoubt,pleaseaskyourservicerepresentative.

Usesummerorwinter-gradefuel,dependingon
theambienttemperature.

.... ADo not fill the precleanerdust _ Neverfill the fuel tank while the

' ' collector(ff fitted)withoil. engineis running.Keepthe filler
, capareacleananddonotspill fuel.



3.1 Commissioning EngineOperation

3.1.4 Filling/Venting the Cooling 3.1.5 Other Preparations
System

• 1012/1013 • Checkbutteryandcableconnections,see63.1,
Seesection6.3.4

• Trialrun
• 1012E/1013E - Aftertheenginehasbeenprepared,letit run

Seesection6,3,6 forabout16minuteswithQutload.

• Unitengine(withfrontalradiator) Outingandaltertrial run
Seesection6.3.8. - Checktheenginefor leaks.

AfterIheenginehasbeenturnedoff
- Checktheoillevelandtopupifnecessary,see

6.1.2,
- TightentheV-belt,see6.5.

• Breaking-in
Duringthebreak-inphase- about200operat-
inghours- checktheoilleveltwiceaday.
Aftertheengineisbrokenin,checkingoncea
daywillbesufficient.

• Commissioningeonservedengines
Removeconservationmaterialsas outlinedin
section8.1



EngineOperation 3.2 Starting

3.2.1 Electric Starting

Starting without Cold-Start Aid

nobodyis standingin the imme-
diatevicinityoftheengineordriven I
machine.
Afterrepairwork:

Checkthatallguardshavebeenreplacedandthat _.__,,_ I

alltoolshavebeenremovedfromtheengine.
Whenstartingwithglowplugs,donotuseany
otherstartersubstance(e.g.injectionwithstart
pilot).Doingsocouldresultinanaccident.
Important:
Never start the engine with speed governor
removed. Disconnect battery.

1257451 O

• Disengagethe clutchto separatetheengine • Insertkey.
fromthedrivenequipment. - Position0 = nooperatingvoltage.

• Movespeedcontrollever1 in directionof •Turn keyclockwise.
arrowatleasttomiddlespeedposition. - Position1 = operatingvoltage.

- Pilotlights1and2 comeon.
• Moveshutdownlever2 to operatingposition

(inoppositedirectionofarrow). • Pushthekeyin andturnit furtherclockwise
:: 'i -! againstspringpressure.• - Position2 = nofunction

- Position3=start
_ Do not actuatethe starterfor morethan20
_ seconds.If the enginedoesnot catch,wait a • Releasekeyassoonasenginefires.

minutethentryagain. - Pilotlightsgoout.
if theenginedoesnotcatchaftertwoattempts,
refertotheDiagnosisChart(see7.1).



3.2 Starting EngineOperation
ii

Starting with Heater Plugs

• Insertkey.
- Position0 = nooperatingvoltage.

• Turnkeyclockwise.
- Position1 = operatingvoltage.
- Pilotlightscomeon.Leaveto preheatuntil

pilotlightsgoout.

• Pushkeyinandturnfurtherclockwiseagainst
springpressure.
- Position2 = nofunction.
- Position3 = start.

• Releasekeyassoonasenginefires.
- Pilot lights go out.



EngineOperation 3.3MonitoringSystems

3.3.1 Engine Oil Pressure

Oil Pressure Pilot Light Oil Pressure Indicator 011Pressure Gauge

I

12575211 12575310 12575410

• The oil pressurepilot light comeson with •The pointermustremainin the greensector •The pointermust indicatethe minimumoil
operatingvoltageonandengineoff. overtheentireoperatingrange, pressure(see9.t).

• Theoil pressurepilotlightshouldgooutwhen
theengineisrunning.



3.3 MonitoringSystems EngineOperation

3.3.2 Coolant Temperature 3.3.3 Coolant Level /
Coolant Level Gauge

• Thecoolanttemperaturegaugepointershould • Whentheengineiscold,coolantlevel1 should • If a levelswitchis fitted,theengineis shut
remaininthegreensectormostofthetime.It beabovetheKALT-COLDmark. downautomaticallywhenthelevelfallsbelow
shouldrarelyentertheyellow-greensector.If theMINmarking.
thepointerenterstheorangesector,theengine • Topupwithcoolantif thelevelfallsbelowthe
is overheating.Turnit off andestablishthe MINmarkonthesightglass,or.if thecoolant
causefromtheDiagnosisChart(see7.1). warningswitchcomeson.

- Unscrewthefillercap.
- Topupwithcoolantuptotheupperedgeof

thefillerneck.
• - Tightenthefillercap

• If it is notpossibleto carryout a checkat the
inspectionopening,if requiredcarryout a
checkatthefillerneck:
If you cannot see any fluid:
- toppingupis required.



EngineOperation 3.4Stopping

3.4.1 Engines with Mechanical 3.4.2 Engines with Electrical
Shutdown Shutdown

125746l;

• Movespeedcontrollever1 tolowidle. • Turnkeycounterclockwise(toPositionO)and
remove. The pilot lights will go out.

• Operateshutdownlever2 untilthe engine ......
comestoastop.Thechargepilotlightandthe
oil pressurepilotlightwillcomeonwhenthe
8nginestops.

• Turnkeycounterclockwise(toPositionO)and
remove.Thepilotlightswillgoout.

!
!

Wherepossible,donotswitchtheenoineofffrom
full load.Leaverunningin idle for approx.2
minutes.



3.5 OperatingConditions EngineOperation

3.5.1 Winter Operation

-Select the oil viscosity(SAE grade) -Efficient cold startingrequiresa healthy
accordingto theambienttemperaturewhen battery(see6.7.1), _L*_ ./_ 0
theengineisstarted(see4.1.2). - The startinglimit temperaturecan be

- increaseoilchangefrequencywhenoperat- loweredby4-5°Cbyheatingthebatteryupto
ingbelow-10°C,see6.1.1. about+20°C.To doso,removethebattery

and store in a warm place.

- Usewinter-gradedieselfuel for operation
belowO°C,see4:2.2.

• Coolant
- Setthewater/antifreezemixtosuitthelowest

likelytemperature(max.-35°C),see4.3.1.

• AdditionalMaintenanceWork
- Drainthesludgefrom thefuel tankoncea

weekbyundoingthedrainplug.
- Adjust the oll level in the oil bath air cleaner

(iffitted)to suittheambienttemperature.
- Attemperaturesbelow-20°C, lubricatethe
• flywheelringgearfrom timeto timewith

low*temperature grease, such as Bosch FT 1
V 31. To do so, removethe starterand
introducethegreasethroughthepinionhole.

• Cold-StartAids
- Attemperaturesnearorbelowfreezingpoint,

useglowplugsifnecessary(see3.2.1).
This not only lowersthe startinglimit
temperature, but provides easier starting at
temperaturesnormally not requiringa
startingaid.



EngineOperation 3.5 OperatingConditions
I

3.5.2 High Ambient Temperature,
High Altitude

• As the altitudeandambienttemperaturerise,
thedensityof theairtendsto decrease,which

affectsthe maximumpoweroutputof the \ I /j oengine,theexhaustgasqualityand,inextreme C o F
cases,the startingbehavior.Undertransient
conditions,theenginecanbeusedataltitudes
up to 1000meters/ 3400feetand tempera-
turesupto 30°C.
If the engineis to operateundermoresevere
conditions (at higher altitudes or tempe-
ratures),it will be necessaryto reducethe
injectedfuelquantityand,thus,enginepower.

• If youhaveanydoubtsaboutengineoperation
undertheseor similar conditions,ask your
engine or equipmentsupplierwhetherthe
enginehas beenderatedin the interestsof
reliability,servicelife andexhaustgasquality
(smoke). Otherwise,contact the nearest
servicerepresentative.



Operating Media

4.1 Lube Oil
4.2 Fuel
4.3 Coolant



OperatingMedia 4.1 LubeOil

4.1.1 Quality Grade 4.1.2 Viscosity

Lubeoils are differentiatedaccordingto their As the viscosityof lube oil is dependenton
performanceandqualityclass.In commonuse temperature,thechoiceof SAEgradeshouldbe °F °C
arespecificationsnamedaftertheAPI(American governedbytheambienttemperatureprevailing _PetroleumInstitute) and ACEA(EuropeanOil attheengineoperatingsite. 86..1.30 •

/Sequences). Optimumoperatingbehaviourwill beattainedif Tyoutakethe accompanyingoil viscositydiagram 77--I- 25
ApprovedAPIOils: asaguide.
Turbochargedenoines:CF-4 CG-4 CH-4 Shouldthetemperaturefalltemporarilybelowthe

limitsoftheSAEgradeselected,coldstartingmay 68-4- 20
AI2Ixt_t_IJE_LQ[]L beaffectedbuttheenginewillnotbedamaged.
Turbochargedengines:El-E3/96+E4-g8 In orderto keepwearto a minimum,donot ex- 59..1. 15

ceedapplicationlimits for extendedperiodsof
time.

If indoubt,contactyourservicerepresentative Oil changesdictatedby the seasonscan be 50..1. 10
avoidedby usingmulti-gradelube oils. Multi-
gradeoils- particularlylow-frictionoils- alsore- 41..1. 5
ducefuelconsumption.

32 ..1. 0

23 ..1. -5

: C

14"1"-10 o

5"1"-15

-4"1"-20 r

-13 1 -25-22 -30
• Onlywithpreheating



4.2 Fuel OperatingMedia

4.2.1 Quality Grade 4.2.2 Winter-Grade Fuel
I

Usecommerciallyavailabledieselfuelwithless Wax)rigmayoccurat lowtemperatures,clogg)ng
than0,5%sulphurcontent.Ifthesulfurcontentis thefuelsystemandreducingengineefficiency.If +32 0 _ ---'T--
higherthan0.5%,oilchangeintervalsshouldbe theambienttemperatureislessthan0 °C,winter- r'__
reduced(see6.1.1). gradefuel(suitabledownto.2OOO)shouldbeused. +23 -5 . .

Thisfuelis usuallyavailablefrom fillingstations
"fhe followingfuetspecifications/standardsare wellInadvanceofthecoldmonths. ,14 - 10
approved:

• Attemperaturesbelow-20°C/,keroseneshould + 5 - 15
• EN590 be added to the dieselfuel. The relevant

percentagesaregiveninthedlagramattheright - 4 -20
• BS2869:A1andA2 • Specialdieselfuelscan be usedfor climatic

zonesdownto - 44°C. -13 -25
• ASTMD975-96:1-Dand2-D

If summer-gradedieselfuel must be usedat -22 -3_
• NATOCodeF-34/F-35,F44,F-54andF-63 temperaturesbelow0°C,upto60%kerosenecan _' -- 10 2o 3o 4o 5o 60%

beadded(seediagram). °F °C = ,
t I A

In mostcases,adequateresistancetocoldcanbe
obtainedby addinga flow Improver(additive). Legend:
PleasecontactyourDEUTZpartner.

I Summerdieselfuel

II Winterdieselfuel

A Outsidetemperature

B Percentageof kerosenetobeadded

,_ Mix in tank only. Fill with the

appropriateamountof kerosene
first,thenaddthedlesetfuel.



OperatingMedia 4.3 Coolant

4.3.1 Water Quality for Coolant 4.3.2 Coolant Preparation 4.3.3 Cooling System Protective
Preparation Liquid

Thevaluesgivenbelowmustnotbeexceeded. Thepreparationand monitoringof coolantin li- DEUTZcoolingsystemprotectiveagentscanbe
A test kit (ordernumber1213 0382) can be quid-cooledengines is especiallyimportant obtainedunderordernumber01011490(5 litres)
obtainedfromDEUTZServicetocheckthequality becausecorrosion,cavitationandfreezingcan or 1221 1500 (210 litres).Theseare nitrite-,
ofthewateravailable, leadto enginedamage, amine-andphosphate-freeandprovideeffective

Thecoolantis preparedby admixinga cooling protectionagainst corrosion, cavitation and
systemprotectiveliquidwiththecoolingwater, freezing.

Waterquality rain. max. Thecoolingsystemmustbemonitoredregularly If theabove-mentionedcoolingsystemagentsare
(see5.1).Thewaterlevelandthecoolingsystem notavailable,the followingproductscanbeused

)H-valueat 20°(;/68° F 6.5 8.5 protectiveliquid concentrationshouldboth be inexceptionalcases.

Chlorideioncontent [rag/din3] - 100 checked. Manufacturer ProductdescriptlonThe coolingsystemprotectiveliquidconcent- AVIA AVIAAntifreezeExtra
ration can be checkedwith a commercially BASF GlysantinG48

Sulfateioncontent [mg/dm3] - 100 availabletester(e.g,gefoglycomat_ ). DEA DEAradiatorantifreeze
Totalhardness [°dGH] 3 20 SHELL SHELLGlycoShell

Theconcentrationof the coolingsystemprotec-
tiveliquidin thecoolantmaynotfallbelow/exceed
thefollowinglimits:

(;oglingsystemprotectiveliauid Water"7
max.45Vol.% 55%
min.35Vol.% 65% .

Forthe quantity,seetableoverpageandinfor-
mationinsection9.1.
Othercoolingsystemprotectiveliquids,e.g.
chemicalcorrosioninhibitors,can,in exceptional
circumstances,beusedinthecoolant,inconsult-
ationwith DEUTZService.Orderthe cooling
systemprotectiveliquidfrom:DEUTZService

,4_ Whennitrite-basedcoolingsystem A. Coolingsystemprotectiveliquidsprotectiveliquidsare mixedwith _ mustbedisposedof inaccordance
amine-basedliquids,harmfulnitro- withenvironmentalre(_ulations.
saminesareformed.



4.3 Coolant OperatingMedia

Cooling System Protection
Cooling system capacity *)

[Liters]

Coolingsystem Coolingprotection
protectiveagent [°C] 18 20 22 25 27 30 32 35

[Vol%] Coolingsystemprotectiveliquid
[Liters]

35 -22 2.8 7.0 7.7 8.75 9.5 10.5 11.2 12.3

40 -28 7.2 8.0 8.8 10.0 10.8 12.0 12.8 14.0

45 -35 8.1 9.0 9.9 11.3 12.2 13.5 14.4 15.8

50 -45 9.0 10.0 11.0 12.5 13.5 15.0 16.0 17.5

*) Forquantityofcoolantinyourengine,seeSection9.1.
Note:Forfiguresingrayfield,referbacktohead-office.



Routine Maintenance

5.1 Maintenance Schedule
5.2 Maintenance Chart
5.3 Maintenance Record



RoutineMaintenance 5.1 MaintenanceSchedule

check

once Every In runninghours(h) 1) I
after 10 h every clean Section

2) or | [ renew

Job
Oillevel_)e) 6.1.2/ 3.1.6

Engineforleakages

Oilbath-anddry typeair cleaners3_4) 6.4

Batteryand leadconnections 6,7.1

Coolingsystem(dep.on engineuse)31el 6.3.1/6.3.2

Engineoil (dep.on engineuse)5f 6,1.1/6,1,2

Oil filter cartridge 6.1.3

Fuelfiltercartridge 6.2.1

Fuelprefitter 6,2 / 6,3

Fuelleakagelines 6.2.5

Valveclearance(readjustif nec,) 6.6.1

Enginemounts (retightsnif necessary) 9,2

V-belts(retensionif nec.) 6.5

Alarmsystem,enginemounts 3.3/9,3

Radiatorbearingrubbedlockingelements

Glowplugs

Coolante_ 6,3.3/6.3.4

Coolant, additive-concentration 4,3.2/4,3.3

Coolant level 3.3.3

Hoseconnections/ clampson air intakeside,CAClo)6,3.3/9-6.2.5

nemaintenancetimesaremaximumvalues.Dependingonthee environment,shortermaintenanceintervalsmayberequired, theoperating
:: ;_ theequipmentmanufacturer.

1) recommendedmaximum 5)oilgradeAPI-CDorACEAE1-E3-96+E4-98forturbocharged 8) systemcleaning
2) commissioningnewandreconditionedengines engines,foroilchangeintervals,see6.1.1 9) checktwiceadayduringtherun-inphase

' 3) cleanifneeded 6) checkantifreezeorifnecessarychemicalconcentrationevery 10)drainoffanylubeoil/condensationwaterthathascollected
:_J' 4) changeifrequired.Iffitted,serviceaccordingtomaint- 500OH inthecharge-aircooler,seesection6.3.9



5.2 MaintenanceChart RoutineMaintenance

f
Themaintenancechartshownhereissuppliedas __
self-adhesivelabelwitheachengine.It shouldbe
affixedwhereit canbeseenclearlyontheengine
ordrivenequipment.

Checkthatthisis thecase.

If necessary,askyourengineorequipmentsupp-
lierfor afreshsupplyoflabels.

Routinework shouldbe carriedoutaccordingto
theschedulein5.1.

1013
0_77782_

,_ Stoptheenginebeforecarryingout

anymaintenancework. BF4/6M 1012/E/0
,.._._ __ DIEUTZ__

020777a3Ib_



RoutineMaintenance 5.2 Maintenance Chart

Theservicediagramfor series1012/1013(filling
thecoolingsystem,venting,bleeding)featuredon
this pageisstuckontheengineasaservicingaid.

Checkthatthisisthecase! 15 5, 9
If the stickeris not on the engine,ask for a
replacementfromyourengineorvehiclesupplier.

For a full descriptionregardingservicing,see
Sections3.1.4,6.3.3and6.3.4.



5.2 MaintenanceChart RoutineMaintenance

Id
Theservicediagramforseries1012/1013(fillingthecoolingsystem,venting,bleeding)featuredonthispageisstuckontheengineasa servicingaid.
CheckthatthisIstheease!

If thestickerisnotontheengine,askfor areplacementfromyourengineorvehiclesupplier.
Forafull descriptionregardingservicing,seeSections3.1.4,6.3.3and6.3.4.

1"3,6"9 1,2,5"7

Z_ BFM 1012E Z_BFM 1013E D,_uT_ BFM 1013E



RoutineMaintenance 5.3 CompletedMaintenanceJobs

i Hours. Date Signaure/ Stamp Hours Date Signaure/ Stamp
50-150'

125 250

375 500

625 750

875 1000

1125 1250

1375 1500

1625 1750

1875 2000

2115 2250

2375I 2500

1 2625I 2750I
i * Commissioningnewandoverhauledengines

Themaintenancejobsdulycompletedcanberecordedin theabovetable.



5.3CompletedMaintenanceJobs RoutineMaintenance

Hours Date Signaure/ Stamp Hours Date Signaure/ Stamp

• 2875 3000

3125 3250

3375 3500

3625 3750

3875 4000

4125 4250

4375 4500

4625 4750

4875 5000

5125 5250

5375 5500

5625 5750
I

Themaintenancejobsdulycompletedcanberecordedintheabovetable.



RoutineMaintenance 5.3CompletedMaintenanceJobs

Hour. D_e Signaure/ S_mp Hours Date Signaure/ Stamp

5875 6000

6125 6250

6375 6500

6625 6750

6875 7000

7125 7250

7375 7500

7625 7750

7825 8000

8125 8250

8375 8500

8625 8750

Themain_nancejobsdulycompletedcanbe_co_ed intheabo__ble,



5.3 CompletedMaintenanceJobs RoutineMaintenance

Hours D_e Signaure/ Ramp Hou_ Date Signaure/ Stamp

8875 9000

9125 9250

9375 9500

9625 9750

9875 10000

10125 10250

10375 10500

10625 10750

10825 11000

11125 11250

11375 11500

11625 11750

Themaintenancejobsdulycompletedcanberecordedintheabovetable.



Service and Maintenance

6.1 Lubrication System
6.2 Fuel System
6.3 Cooling System
6.4 Combustion Air Cleaner
6.5 Belt Drives
6.6 Adjustments
6.7 Accessories
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6.1LubricationSystem ServiceandMaintenance
m

6.1.2 CheckingOilLevel/
Changing Engine Oil lli

6.1.2.1 CheckingOil Level 6.1.2.2 ChangingEngineOil

• Ensurethattheengineorvehicleisona level • Runtheenginewarm • Placeanoiltraybeneaththeengine
surface. • Ensurethattheengineorvehicleis ona level • Unscrewdrainplug.

• - Warmengine surface • Drainoil
• Switchoffengine,wait5minutesandcheckthe - Lubeoiltemperatureapprox.80°C. • Fitoildrainplugwithnewgasketandtighten

oillevel • Switchofftheengine, firmly(fortorque,see9.2).
• - Coldengine • Fillwithlubeoil

Checktheoillevel - Forgrade/viscosity,see4.1.
• Removethedipstick - Forquantity,see9.1.
• Wipeoffwitha non-fibrous,cleancloth. • Checkoillevel,see6.1.2.1
• Insertuptothestopandpulloutagain.
• Checkoillevel,If requiredtopuptothe

"MAX"level
- If theoillevelisJustabovethe"MIN"mark, Jk

it shouldbetoppedup. _ Oecarefulwhendralninghotoil-danger
ofscalds!Donotletusedoilrunintothe

Theoll levelmustnotdropbelowthe"MIN"mark. soilbutcatchit inacontainerreadyfororonerdisposal.



ServiceandMaintenance 6.1LubricationSystem

6.1.3 Changing Oil Filter

t2sseota 12500110

• Withfittedtorsionlock: • Cleananydirtfromthefiltercarrierrim. • Checkthat thecartridgeis correctlyseated
Loosenscrewsandslideclampsdownwards, againstthegasketandtightenwithafinalhalf-

• Lightlyoiltherubbergasketofthenewoilfilter turn.
• Undothefilter cartridgewithcommercialtool cartridge.

andspinoff. • If a torsionlockisfitted:
• Screwin thenewcartridgefingertightagainst Slide clamps up into position and tighten

• Catchanydrippingoil, thegasket, screws.

• Checkoil level(see6.1.2).

• Checkoil pressure(see3.3.1).

'_i-,i,_ _" Bewareof burnsfromhotoil. • Checkcartridgeseal.



6.1LubricationSystem ServiceandMaintenance

6.1.4 Cleaning/Changing011filter _J
(Cup) mm

• Switchofftheengine. • Carefullyinsertthenewpaperfiltercartridge3 in
• Loosenthelubeoilfiltercap1andunscrewin guide4.

anantJclockwJsedirection. • Tightenlubeoil filtercover1 in theclockwise
• Carefullylift thepaperfiltercartridge3out of direction(25 Nm).

guide4. • Starttheengine.
• Catchanydrippingoil. • Checktheoillevel,see6.1.2.
• Changethepaperfiltercartridge3. • Checktheoilpressure,see3.3,1.
• Cleananydirtfromthefiltercarrierrimandthe • Checklubeoilfilterfittingfor leaks.

lubeoilfiltercover1 andguide4.
• Replacerubberseal2andapplyasmallamount

ofgrease

,_ Caution:hotoi1!

Riskof scalding!



ServiceandMaintenance 6.2FuelSystem

6.2.1 Changing Fuel Filter

• Closefuelstopcock. • Cleananydirtfromthefiltercarrierrim. • Checkthat the cartridgeis seatedcorrectly
againstthe gasketandtightenwithafinalhalf-

• Undofuelfilter cartridgewithcommercialtool • Applylightfilmof oilordieselfuelto therubber turn.
andspinoff. gasketof thenewfuelfiltercartridge.

• Openfuelstopcock.
• Catchanyfuel. • Screwin thenewcartridgefingertightagainst

thegasket. • Checkfor leaks.

Keepnaked flames away when Thefuelsystemdoesnot needto bebled.

,_ workingon thefuelsystem.Donot
smoke!



6.2 FuelSystem ServiceandMaintenance

6.2.2 Cleaning/ChangingFuel 6.2.3 Ventingthe FuelSystem
Pre-FIIterElement withPreliminaryFuelFilter

I__ Bleeding:

• Placethefuelpanbeneaththepreliminaryfuel
filter.

• Loosendrainplug4 andobservethe draining
fluid.WhenfuelInsteadofwaterstartsto flow,
retightendrainplug4.

• Checkforleaksaftertheenginehasbeenstarted.

Venting:,
• Duringinitialcommissioning,aftermaintenance

workor if thetankisrunemptyit isessentialto

• Setenginecontrollertostopposition
• Placefuelcollectingtroughunderthe filter

housing(5) / pressurecontrolvalve(9).
• Openfuelstopcock,pressurecontrolvalve(9),

ventscrew(8)
Cleaning: • Pressfilter housing5 with filter insert3 and • Turnenginewithstarter(max.20sec,)untilfuel
• Closefuelstopcock, sealingring6 againstthefilterconsole7 and withnoairbubblesescapesfromventscrew(8)
• Placethefuelpanbeneaththepreliminaryfuel screwintoplacewithclampingscrew1 andpressureholdingvalve(9).

filter. (tighteningtorque25Nm). • Tightenventscrew8(tighteningtorque15Nm)
• Removedrainplug4 anddrainofffuel. Note:Itmustbepossibletopush'theupperseal andpressurecontrolvalve9.
• Unscrewclampingscrewl,removefilterhousing 2 onfilterinsert3overtheguidebracketonfilter • Setenginecontrollertostartpositionandstart

5 withfilterInsert3. console7. • Whentheenginehasstartedcheckfor leaks
• Cleansealingsurfaceof thefilterbracket7 and • Tightendrainplug4.

filter inserthousing5 of anydirt. • Openfuelstopcock.
• Insertnewsealingring6 andfilter insert3 • Checkforleaksaftertheenginehasbeenstarted.

(changeasnecessary).
- Pushthefilterinsertupto approx,3 cmover Changing:
theedgeof thehousingontotheguideinthe • Replacedefectivefilterinsert3. _, Avoidnakedflameswhenworking
filterhousing5. onthefuelsystem.Donotsmoke.

Disposeof wastefuel in an en-
vironmentally-friendlyway



ServiceandMaintenance 6.2FuelSystem

6.2.4 ChangingFuelLeakageLine 6.2.5 ChangingFuelLeakage
Pipes

• Setenginecontrollertostopposition • Closefuelstopcock
• Openfuelstopcock • Dismantlevalvecapcover
• Loosenpressureholdingvalve(9) • Removerubberhoses(3) from the injection

Catchanyfuelwhichescapesanddisposeof in valves
anenvironmentally-friendlyway • Dismantlerubberhoses(1), (3) and (4) and

• Turnenginewithstarter(max.2Osec,)untilfuel connectionpiece(2) and disposeof in an
with no air bubblesescapesfrom pressure environmentally-friendlyway
holdingvalve(9). • Fit new rubberhoses(1), (3) and (4) and

• Tightenuppressureholdingvalve(9). connectionpiece(2)
• Setenginecontrollerto startpositionandstart • Connectrubberhoses(3)to injectionvalves
• Whentheenginehasstartedcheckforleaks • Remountvalvecapcover

• Openfuelstopcock
Avoidnakedflameswhenworking • Whentheenginehasstartedcheckfor leaks

,_on the fuelsystem.Donot smoke.
Disposeof wastefuel in an en-
vironmentally-friendlyway



1 6.3.1 Cleaning intervals 6.3.2 Cleaning Cooling System
f

• Theamountof contaminationin thecooling _{(_--_ =,_:,.-J. _\ _1f__ ColdCleansingAgent

systemdependsontheengineapplication. _ - Spraytheheatexchangerwitha commercial

cotdcleansingagentandletstandforabout
• Spilledellor fuelontheengineincreasesthe _lm 10minutes.risk of contamination.Be especially carefulif

-First spraycleanwith a water jet from

theengineisusedindustyenvironments. __ position3thenfromposition1 (donotspray

• Seriouscontaminationcanoccur,forexample: sensitiveenginecomponentsdirectlywitha
- on constructionsiteswherethereisa high waterjet, eg generator,cables,electronic

levelofair-bornedust. components,fandrive).
- in harvestingapplicationwherethereare Cleaningwithsteamorwithhotwater

highconcentrationsof chaffandchopped - HemoveOllanogreaseresioueswiththejet
strawinthevicinityofthemachine, setata gentlesetting.

• Becauseapplicationsvary,cleaningIntervals • Refitserviceflap.
havetobedeterminedfromcasetocase.The • Runtheengineupto normaloperatingtemp-
cleaningintervalsgiveninthetablebelowcan eratureto evaporateanyremainingwater.
beusedasaguide.

Checking/CleaningIntervals Series1012/1013 Series1012E/1013E
SuggestedOH Application • Placeacleaningbathundertheheatexchanger • if an externalcoolingsystemis fitted,follow
... (it.2). themanufacturer'sinstructions.

2000 Ships, gensetsin enclosed
spaces,pumps • Removetheserviceflaponthe.heatexchanger Unitengine

1000 Vehiclesonpavedroads (seeinsert). • Cleanas describedunderseries1012/1013.Thecleaningjetmustbepositionedparallelto
500 Tractors,forklifttrucks,mobile CompressedAir thecooling-airducts.

gensets - Blowoutheatexchangerwithcompressed
air(firstfromit.3,thenfromit.1).

250 Vehicleson constructionsites Becarefulnottodamagethecoolingfins.
andunpavedroads,construction - Washoutlooseneddirtwitha hose.
equipment,compressors,under-
groundminingequipment

125 Agriculturalmachinery,harvester
tractors Hosepressure:max.100bar



ServiceandMaintenance 6.3CoolingSystem

6,3.3 DrainingCoolingSystem 6.3,4 Filling I Venting
Cooling System

lO12 / lO13 lO12/ 1013

• Placecontainerunderdrainplug3, • Unscrewcap1
• Unscrewcap1. • Loosensealingplug2
• Unscrewdrainplug3 fully. • Unscrewventplug4.
• Draincoolant. • Unscrewsealingplug3 (10 ram)uptothefirst
• Drainthe remainingfluidfromtheengineoil notch.

cooler(coolantduct). • Addcoolantupto themax.markingor fill-up
• Screwinthesealingplug3 uptothefirstnotch limit(heatervalve- if fitted- of theunitmust

andscrewinthesealingplugontheoilcooler beopened).
(arrow). • Tightensealingplug2 (tighteningtorque18Nm)
Fill/ventthecoolingsystem:seesection6,3.4 A If a heateris connectedto the • Tightenventplug4 (tighteningtorque40 Nm)

coolingsystem,all heatervalves • Tightensealingplug3.

_1 Be careful when draininghot mustbeopenedduringfilling. • Closecap1.

coolant-dangerof scaidslCollect Dependingon the watercontent • Startengineandwarmup untilthermostat
drainedcoolantand disposeof andthe installationpositionof the opens.
accordingtoenvironmentalreoulat- heater,it mayberequiredtorepeatthelastpoint • Switchoffengine.
ions. severaltimestoventtheheatersystem, • Checkcoolantlevel(seesection3.3,3)andtopupasrequired,



6.3 CoolingSystem Serviceand Maintenance

6.3.5 Drainingthe CoolingSystem 6.3.6 Filling/Ventingthe Cooling•
1012E / 1013E System1012E/1013E

Standardengine

1!|,_5.7_ r _ __ Venting

• Thecoolingsystems,whichare built in line

I--._4_,_ I with our installationguidelines,are ventedautomaticallyaftertheyhavebeentilled.

_-_ _}r_'l I • Withexternalcoolingsystemsin accordance

• withthespecificationsof themanufacturer.

rii#A......._._,/.,.W"j_ Ill 2e341c 101 _ ,__7 "!_l BFM1013E DUUlrZ

• Placea containerundersealingplug1. • Openradiatorcapposition1.
• Removesealingplug1fromthecrankcase. • Loosenventplugposition2.
• Drainoffthecoolant. • Addcoolantupto themaximummarkingor
• Tightensealingplug1again, fillerlimit(heatervalveofthesystemmustbe
• If sealingplugf isnotaccessible,thesystem opened- iffitted).

canbedrainedattheengineoilcooler(coolant • Tightenventplugposition2 + sealingplug
duct), position3.

Filling/ventingthecoolingsystem: • Closeradiatorcapposition1.
Seesection6.3.6. • Startengineand warmup untilthermostat

opens.
• Switchoffengine.

ABe careful when draining hot • Checkcoolantlevelwhentheenglneiscoldand

coolant- dangerof scaldslCollect topupasrequired.
drainedcoolant and disposeof • Closetheradiatorsealingplugposition1.
accordingtoenvironmentalregulat-
ions.



ServiceandMaintenance 6.3Cooling System
I

6.3.7 Draining the Cooling System
1013E UnitEngine(4Cylinders)
Short engine

1_..._r • Thecoolingsystems,whicharebuiltin line
t-a,e-o IRIl_k_-_ I withour installationguidelines,arevented

automaticallyaftertheyhavebeenfilled.
I • Withexternalcoolingsystemsin accordance

-_ withthespecificationsofthemanufacturer,
• Startthe engineand warmup untilthe

,, BFM 1013E P--ra-T_i

• Loosenventplugposition2 andseatingplug • Openthecap1o1theexpansiontank.
position3. • Placeacontainerbeneathknurledscrew2.

• AddcooJantupto themaximummarkingor • Unscrewthe knurledscrew2 in an anti-
fillerlimit(heatervalveofthesystemmustbe clockwisedirectionuntilcoolantisemitted.
opened- iffitted). • Drainoffcoolant.

• Tightenventplugposition2 + sealingplug • Incaseofclogging,rinsetheradiatorthrough
position3. withclearwater.

• Closeradiatorcapposition1, • Tightenknurledscrew2,
• Startengineandwarmup until thermostat Filling/ventingthecoolingsystem:

opens, seesection6.3.8
• Switch off engine.
• Checkcoolant)evelwhentheengineiscoldand

topupasrequired.

• Closetheradiatorsealingplugposition1.



6.3 CoolingSystem ServiceandMaintenance

6.3.8 Filling/VentingtheCooling 6.3.9 DrainingtheCharge-AirCooler
Unitengine(6cylinders) System

UnitEngine ,

, N_

• Openthecap1of theexpansiontank. • Openthecap1oftheexpansiontank. • Loosenthe drain plug1 on the end of the
• Placeacontainerbeneathsealingplug2. • Slowlyaddcoolantup to the max.markingor charge-aircooler.
• Unscrewthesealingplug2. fillerlimit. • Drain off any oil residuesthat may be
• Drainoff coolant. • Closethecap. remaining.
• Incaseof clogging,rinsethe radiatorthrough • Starttheengineandwarmupuntilthethermostat • Closethedrainplug1.

withclearwater, opens,theuppercoolantlinewarmsuptangibly.
• Tightensealingplug2. • Brieflyrunthe engineat nominaloutput(fixed

Filling/ventingthecoolingsystem: setting),thisrinsesoutanypockets.
seesection6.3.8 • Switchofftheengineandleavetocooldown.

• Opencap1,addcoolantuptothemax.marking
orfillerlimitandclosethecap1.

• Oncetheenginehasbeenrunonce,checkthe

Becarefulwhendraininghotcoolant coolantlevelwhentheengineiscold.

- dangerof scaldslCollectdrained Ifaheaterisconnectedtothecoolingsystem,
coolant•anddisposeof accordingto []_ theheatervalvesmustbeopenedwhencool-
environmentalregulations, antisadded.Dependingonthecoolantcent-

.nt__nrlthpin_t_llntinnIne._tinnnfthP.he._tRr,it mayhe



ServiceandMaintenance 6.4 CombustionAir Cleaner

6.4.1 Cleaning Intervals

• Theamountof dirt in the aircleanerdepends
ontheamountofdustintheairandthesizeof
the air cleanerused.If a highlevelof dust is
anticipated,a cyclone-typeprecleanercanbe
fittedto theaircleaner.

• Cleaningintervalswill haveto be determined
fromcaseto case.

• if a dry typeair cleaneris used,cleanwhen
indicatedbytheserviceindicatororswitch.

• Aircleanerservicingis neededwhen:
- Service Indicator

the red signal 1 is fully visiblewhenthe

engineisoff. 1258ss11
- ServiceSwitch

the yellowpilot light comeson whenthe
engine is running.

• Aftercarryingout servicework,resetthesignal
by pressing the button on the service indicator.



6.4 CombustionAirCleaner ServiceandMaintenance

6.4.2 Emptying Cyclone Type 6.4.3 Cleaning Oil Bath Air Cleaner
Precleaner

• Undowingnut1 andremovecover2. • Turnengineoffandwaitabout10 minutesfor • Cleanfilterhousing1 ifverydirty.
theoilto drainfromfilterhousing1.

• Removecollectorbowl3 fromlowersection4 ,0 Inspectandreplacerubbergaskets5 and6 if
and empty, Clean leaves,straw and other • Releasesnapclips2 and removeoil cup 3 necessary.
foreign matter from lower section of togetherwithfilterelement4, If necessaryprize
preoleaner, elementoutwithascrewdriver,takingcarenot • Fill oil cup with engineoil up to the mark

to damagetherubbergasket5. (arrow)(for viscosity,see4,12).
• Repositloncollectorbowl3 ontolowersection

4, fastencover2 in placebytighteningwing • Removedirtyoil andsludge.Cleanoilcup. • Refitoil cupandelementto filterhousingand
nut1, securewithsnapclips.

• Gleanfilterelement4 Indieselfuelandallowto

drip-dry. A Never clean air cleaner with
gasoline.Disposeof old oil in

Neverfill collectorbowlwithoil. Replacecollector accordancewith environmental
bowlif damaged, regulations.



ServiceandMaintenance 6.4 CombustionAir Cleaner
I

6.4,4 Dry Type Air Cleaner

Dust Discharge Valve Filter Cartridge

• Emptydustdischargevalve1 bypressingapart • Undoclipfasteners1. • Afterfiveaircleanerservicesor altertwoyears
lipsof dischargeslotasindicatedbyarrows, at thelatest,replacesafetycartridge4 (never

• Takeoff hood2 andremovecartridge3. clean),
• Cleandischargeslotfromtimeto time. • Cleancartridge(replaceatleastonceayear). Todoso:

- Undohex.nut5 andremovecartridge4.
• Removeany cakeddirt by pressingtogether • Cleancartridge3: - Installnewcartridge,insertandtightenhex.

theuppersectionol thevalve. -Blow out from insideout with dry com- nut.
pressedair(max.5 bar),or

- in difficultcases,tap out,takingcarenotto • Installcartridge3, replacehood2 and do up
damagethecartridge,or clipfasteners.

-wash accordingto manufacturer'sinstruc-
tions.

,_ Never clean filter cartridgewith

• Checkpaperfilter (lightshowingthrough)and gasolineorhotfluids.
gasketsfor damage.Replaceifnecessary.



6.5 Belt Drives Serviceand Maintenance

i 6.5.1 ChecllingV-Belts _[_
mm1012 1013

• InspectentireV-beltfordamage. • Carefullyremovethegaugewithoutalteringthe
positionof theindicatorarm.

• ReplacedamagedV-belts. - Readoffthevalue:Turnthegaugesidewaysto
seetheexactspotwhorethetopof the black

• Afterinstallingnewbelts,runenginefor15mi- indicatorarm1 intersectsscale5 (arrow).For
nutes,thencheckbelttension, settings,see9.1.

- If necessary,retenslonbeltandmeasureagain.
• Usea V-belttensiongauge(see9.3)to check

belttension.
- Placeindicatorarm1 intogauge.
- PositiongaugeonV-belt2, midwaybetween

thepulleys,with flange3 on bottomof gauge
againsttheedgeof belt. ,_ Check,tensionand changebelts

- Pushslowlyonthe blackpad4 at rightangles onlywiththe engineoff. Refitbelt

to belt2 until the springis heardor felt to ,L_ guard,if provided.trigger.



ServiceandMaintenance 6.5BeltDrives

6.5.2 Tensioning Fan / 6.5.3 Changing Fan / 6.5.4 Tensioning Coolant /
AlternatorBelts AlternatorBelts FuelPompBelts
1012 1012 1012

• SlackenoffboZts1, 2 and 3. • Slackenoffbolts 1,2 and3. • Slackenoffbolts ] and 2.

• Pressalternator5 in directionof arrowA until • PressalternatorindirectionofarrowB. • Pushfuelpump3 indirectionofarrow(A)until
correctbelttensionisachieved, correctbelttensionisachieved.

• Removeandreplacebelt,
• Re-tightenbolts1,2 and3. • Re-tightenbolts1and2.

• Tensionbeltinaccordancewith6,5.3,

! • Re-tightenbolts1, 2and3.

._1 Check,tensionand changebelts

onlywith the engineoff. Refitbelt
guard, if provided,



/

6.5BeltDrives ServiceandMaintenance
BU

6.5.5 ChangingCoolant/ 6.5.6 TensioningCoolant/ 6.5.7 ChangingCoolant/ •
FuelPumpBelts FuelPumpBelts FuelPumpBelts !1012 1012E 1012E

7.

• Removefanbeltasdescribedin6.5.3. • Slackenoffbolts1and2. • Slackenoff bolts1and2.

• Slackenoffbolts1and2. • Pushfuelpump3 indirectionofarrow.
• Pushfuelpump3 in directionof arrowuntil

• Pushfuelpump3 indirectionofarrow(B). correctbelttensionisachieved. • Removeandreplacebelt.

• Removeandreplacebelt. • Tightenbolts1and2, • Pushfuelpumpin oppositedirectionof arrow
untilcorrectbelttensionisachieved.

• Pushfuelpumpin directionof arrow(A)until
correctbelttensionisachieved. • Tightenbolts1and2.

• Tightenbolts1and2.

_ Check,tensionand changebelts

• Reinstallfan beltandtensionas describedin onlywith the engineoff. Refitbelt
6.5.2. guard,if provided,
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6.5 BeltDrives ServiceandMaintenance

6.5.10 Tensioning / 6.5.11 Tensioning Coolant / 6.5.12 Changing Coolant /
ChangingFanBelt FuelPumpbelts FuelPumpBelts
1013 1013 1013

• Slackenoff bolts1 and2. • Slackenoffbolts1and2. • Removefan / alternatorbeltas describedin
- Tensioning: 6.5.10and6.5.13.

Insertsquarewrenchinsquareandpullin • Pushfuelpump3 indirection(A)ofarrowuntil
directionofarrowuntilcorrectbelttensionis correctbelttensionisachieved. • Slackenoffbolts1and2.
achieved.

• Tightenbolts1and2. • Pushfuelpump3 indirection(B)ofarrow.
- Changing:

Insertsquarewrenchinsquareandloosenin • Removeandreplacebelt.
oppositedirectionofarrow,Tensionnewbelt

• asdescribedabove. • Pushfuelpumpin direction(A)ofarrowuntil

• Tightenbolts1and2. correctbelttensionisachieved.

,_ Check,tensionand changebelts • Tightenbolts1and2.

onlywiththeengineoff. Refitbelt
guard,if provided. • Reinstallfan/ alternatorbeltandretensionasdescribedin6.5.10and6.5.13.



ServiceandMaintenance 6.5BeltDrives

6o6.13 Tensioning/Changing 6.6.14 TensioningCoolant/Fuel 6.5.15 ChangingCoolant/
AlternatorBelt PumpBelts FuelPumpBelts
1013 1013 E 1013 E

Tensioning: • Slackenoffbolts] and2. • Slackenoffbolts] and2.
• Slackenoffbolts1,2and3.
• Movealternator5 indirectionofarrow(A)until • Pushfuelpump3 indirectionof arrowuntil • Pushfuelpump3 indirectionofarrow.

correctbelttensionisachieved, correctbelttensionisachieved.
• Re-tightenbolts1,2and3. • Removeandreplacebelt.

• Tighten bolts 1 and 2.
Changing: • Pushfuel pump3 in oppositedirectionof
• Slackenoffbolts1,2and3. arrowuntilcorrectbelttensionisachieved,
• Movealternator5 indirectionofarrow(B)until

beltisexposed. • Tightenbolts1and2.
• Removeandreplacebelt,tension(seeabove).
• Re-tightenbolts1,2and3.

._lk Check,tensionandchangebelts

onlywiththeengineoff.Refitbelt
guard,if provided.



/

6.5 BeltDrives ServiceandMaintenance

6.6.16 Tensioning/
Changing Compressor Belt

• Removehex.bolts1. • Toretensionbelt,removeoneor moreshims
3 - asmayberequired-- frominside.Place

• Takeoffouterhalf-pulley2. removedshim(s)outsideon removedhalf-
pulley2.

• Replacebeltif necessary.
• Turnengineoverwhiletighteningbolts1 to

preventbeltbeingpinched.

_ Chock,tensionand changebelts

only with the engineoff. Refit
guard,ifprovided.



ServiceandMaintenance 6.6Adjustments

6.6.1 Checking/
Adjusting Valve Clearances

,____ I_EX_I_ IN_ EX_IN'__

• Slackenoffbreathervalveandswingtoone • AdjustvalveclearanceIfnecessary:
side. - ReleaseIocknut4.

- Usescrewdriver7 to turnsetscrew5 so that
• Removerockercover, thecorrectclearanceisattainedafterIocknut

4 hasbeentightened.
• Positioncrankshaftasperschematic6.6.1.1

• Check and adjust valve clearanceon all
• Beforeadjustingvalveclearance,allowengine remainingcylinders.

to cool downfor at least30 minutes.Theoil

i temperatureshouldbebelow80°C/ 176°F. • Replacerocker cover (use new gasket if
needed),I • Checkvalveclearancebetweenrockerarm/

tappetcontactface2 andvalvestem3 with • Swingbreathervalvebackintopositionand
feelergauge6 (thereshouldbe onlyslight secure,
resistancewhenfeelerbladeisinserted).
Forpermissiblevalveclearance,see9.1,



6.6Adjustments Service and Maintenance

6.6.1.1ValveClearance i_
Adjustment Schematic mi

_ _ • CrankshaftPosition1:
Turncrankshaftuntilbothvalvesincylinder1
overlap(exhaustvalveaboutto close,inlet
valveabouttoopen).Adjustclearanceofvalves
markedin blackon schematic.Markrespec-
tiverockerarmwithchalkto showthatadjust-

I menthasbeendone.
I

6 ;

'_,_11__ • CrankshaftPosition2:
Turncrankshaftonefullrevolution(360°).

Adjust clearance of valves marked In black on
schematic.

._ ' ..



ServiceandMaintenance 6.7Accessories
I

6.7.1 Battery
6.7.1.1 Checking Battery and Cable 6.7.1.2 Checking Electrolyte Level 6.7.1.3 Checking Specific Gravity of

Connectors Electrolyte

1258951_ 21s 125896[C

• Keepbatterycleananddry. • Removecaps1. • Measurethespecificgravityof individualcells
withacommercialhydrometer.

• Undodirtyclamps. • I1testers2 areused,theelectrolyteshould
comeuptotheirbase. Thehydrometerreading(seetableonfollowing

• Cleanterminalposts(+ and-) andclampsof page)indicatesthe stateof charge.During
thebatteTy,andgreasewithacid-freeandacid- • If testersare not used,theelectrolytelevel measurement,thetemperatureoftheelectro-
resistantgrease, shouldbe 10-15 mm abovethe top of the lyreshouldpreferablybe2O°C/ 68°F.

plates.
• Whenreassembling,ensurethatclampsmake

goodcontact.Doupclampboltsfingertight. • If necessary,top upwithdistilledwater.
I

• Replacecaps,



6.7Accessories ServiceandMaintenance

. SpecificGravlly

in [kg/I] in°B_[°8aum_]* StateofCharge

Normal Tropics Normal Tropics

1.28 . 123 32 27 Fullycharged

1.20 1.12 24 16 Halfcharged,recharge

1.12 1.08 16 11 Discharged,rechargeimmediately

Measurementofspecificgravityin °B6isoutof
dateandrarelyusedtoday.

,_1_ Thegasesemittedbythebatteryare

explosive.Keepsparksand naked
flamesawayfromthebattery.
Do not allowbatteryacidto come
into contact with skin or clothing.
Wearprotectivegoggles.
Donotresttoolsonthebattery.



ServiceandMaintenance 6.7Accessories

6.7.2 Three-Phase Alternator 6.7.3 Lifting Tackle

Notesonthethree-phasesystem:

• Neverdisconnectthe cablesbetweenbattery,
alternator and regulator while the engine is
running.

• If,however,it isnecessaryto startandoperate
the enginewithoutthe battery,disconnectthe _'
regulatorfromthealternatorbeforestarting, t - /- I '_

• Besurenottoconfusethebatteryterminals. (_ -'i_

• Replacedefectivebulbof thechargepilotlampimmediately, _ D_l_ _,/-_ _
• Cleaningtheengine:Donotspraywater/steam

directlyontothe alternator.Runtheengineup
to normal operating temperature to evaporate

anyremainingwater. • Always use proper lifting tackle when

• Thehabitof touchinga leadagainsttheframe transportingtheengine.
to checkwhetherit is live must under no
circumstancesbe used with three-phase
electricalsystems.

• In the caseof electricwelding,connectthe
groundterminalon the welderdirectlyto the
piecebeingwelded.

A, Useonlythecorrectliftingtackle,

/.,xi!



Troubleshooting

7.1 Diagnosis Chart



Troubleshooting 7,1DiagnosisChart

• If engineproblemsoccur,theyfrequentlyhave
their causein improperoperationor engine
maintenance.

• If problemsdo occur,alwayscheckfirst ti_at
the operatingand maintenanceinstructLons
havebeenfollowed.

• Adiagnosischartis givenonthefacingpage.

• If youcannotidentifythecauseof theproblem
or are unableto rectify it yourself, please
contactDEUTZService.

Before starting, make sure that

,_ nobodyis standingin the imme-

diatevicinityof theengineordriven
machine.
Important: When carrying out
repairwork,neverstart theengine
withspeedgovernorremoved.
Disconnect battery.



7.1 DiagnosisChart Troubleshooting

• Faul! Remedy
Enginefailsorisdifficulttostart Check P

Enginestartsbutrunsunevenlyorstalls Adjust E
Engineoverheats.Temperaturemonitorgiveswarning Replace W

Enginegivespoorperformance Clean R

Enginenotfiringonall cylinders Topup A
Enginehaslittleornooil pressure Lowerlevel S

Engineoilconsumptionexcessive
Enginesmokes - blue

- white
- black

Cause Section

• _ Notdeclutched(wherepossible) Operation P
• _i___ _ _, :_ • Belowstartinglimittemperature P

....... ........ , / • _, : ....• _-_i_ • _, _- , __, Engineshutdownleverinstopposition(faultysolenoid) P
._,,-,,_...... 011leveltoolow A

....., ,_,,= • • ,_. , Oilleveltoohlgh S
' • ,_ • • • _,,_;_!_ Excessiveinclinationofengine P/ E

_ !,_:_ ,_;, Speedcontrolleversetto middleposition P/ E_i_;!S -:' .......

_ ...... , I.,,,.,.,:_...... • Dirtyaircleaner/Faultyturbocharger Combustionair P/ W
_, • • _,_ _,_.:, ._ • Aircleanerserviceswitch/indicator,defective P
;_:,: _., • :_i _:_,, • LDA*defective(leakingline) P

• • ,,,,, .... • Charoeairlineleaking P/W
" • Coolantpumpdefective Coolingsystem P/ R

• • Chargeaircoolercontaminated P/R
• Coolantheatexchangerdirty P/ R

• • • • • Coolingfandefective,splitor looseV-belt(belt-drivenfuelpump) P/ W
• • Coolingairtemperaturerise/hotair recirculatlon P

• :"" Batterydefectiveordischarged Electrics P
*LDA= Aneroiddevice
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Engzne Preservation

8.1 Preservation



EnginePreservation 8.1Preservation

8.1 Preservation

Iftheengineistoremainidleforanextended (_) I
periodof time, it is necessaryto takeprotective _, ,,
measuresto preventrust formation.The pre-
servativemeasuresdescribedherewillprotectthe
enginefor up to 6 months.The procedurewill
have to be reversedbeforethe engineis re-
commissioned.

• Anti-corrosionoilsto specification:
- MIL-L-21260B

- NATOcodeC640/642

• Recommendedcleansingagent to remove

preservativeswhenrecommissioningengine: I1
-Petroleum benzine (hazardousmaterials

classA3) 2

PreservingEngine: • Runenginefor about10minutes. RemovingEnginePreservatives:
• Cleanengine(with cold cleansingagentif

preferred),See6.3.2. • Turnengineoff. • Removeanti-corrosionagentfrom groovesin

• Runengineuntilwarm,'thenturnoff. • Turn engineover manuallyseveraltimes. If V-beltpulleys2.
usingstarter,eetshutdownlevertostopposition.

• Drainengineoil (see6.1.2)andfill with anti- • InstallV-belts1.Retensionafterbriefoperation
corrosionoil. • RemoveV-beltslandstoreinwrappedcondition, is necessary(see6.5).

• Draincoolant(see6.3,3/6.3,5). • Spraygroovesof V-beltpulleys2 with anti- • Removecoversfromintakeport3 andexhaust
• Fillwithanti-corrosionagent(see4.3.3). corrosionagent, port4.

• Ifnecessary,cleanoilbathaircleaner(see6,4,3) • Closeoff intakeports3 andexhaustports4.
andfill withanti-corrosionoil. • Fillwithcoolant(see6,3,4/ 6.3.5).

• Lightlygreaseandreplacecoolantfiller5.
• Drainfueltank. • Startengine.

• Drainanti-corrosionagent(see6.3.3/ 6.3.5).
• Makeupa mixtureof 90%dieselfueland10%

anti-corrosionoil,andrefillfueltank.



Technical Specifications

9.1 Engine Specifications and Settings
9.2 Torque Wrench Settings
9.3 Tools
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TechnicalSpecifications 9.1 EngineSpecifications andSettings

Model _ BF4M1012_ BF4M1012C _ BFGM1012_ 6F6M1012C
BF4M1012E _ BF4M1012EC ,BF6M1012E _ OFOM1012EC

Numberofcylinders 4 4 6 6
Cylinderarrangement vertical,in line
Bore [mm] 94
Stroke [mm] 115
Totaldisplacement [cm3] 3192 3192 4788 - 4788
Compressionratio [_]. 17.5
Workingcycle/Combustionsystem 4-strokedieselwithturbocharginganddirectinjection

Chargeaircooler w/o w/ w/o w/
Directionof rotation counter-clockwise

Weight1012/ Cincl.coolingsystem [kgapprox.] •contactcompanyheadquarters
Weight1012E/ ECwigcoolingsystem
asperDIN7gO20-A [kgapprox.] 330 332 435 437

Enginepower [kW] _).
Speed [rpm] n.
Valveclearancewithcoldengine [mm] Inlet0,3* o._/ Outlet0,5 ' o.1

injectoropeningpressure [bar] 250/275
Startof delivery ["crankanglebTOC] _.
Firingorderofengine 1-3-4-2 I-3-4-2 1-5-3-6-2-4 1-5-3-6-2-4

V-belttension: Pro-tension/ re-tension'2).

Generatorfan [N] 450/ 300,so.
Fuelpump- coolantpump IN] 450/ 300=50.
Compressor [N] 550/450 •50.

_)Enginepower,speed,startofdeliveryarestampedonengineratingplate,seealso2.1 ' "
z=Retension15minutesafterthe enginehasbeendrivenunderload
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9.1 EngineSpecificationsandSettings TechnicalSpecifications
ModelBFM1012/ E BF4M1012 BF4M1012C BFGM1012 BFGM1012C ,,,

BF4M1012E BF4M1012EC ..... BF6M1012E BF6M1012EC
Coolingsystem Liquid-cooled/Coolingsystemprotection
Coolantquantity
1012/C [litresapprox.] 9.3 10.0 12.2 13.6
1012E/EC5) [litresapprox.] 5.6 5.6 7.3 7.3
1012unitengine(withfrontalradiator)[litresapprox.] 15.9 18.1
Permissiblecontinuouscoolanttemperature
Engineoutlet,withperformancegroupI [°C] ..... max.1fO8_.
Engineoutlet,withperformancegroupII-IV [°C] max.105o).

Thermostatinitialopeningat [°C] 837).
Thermostatfullopentemperature [°C] 958).
Coolantprewarmlng (4.
Coolantpump
Deliverypressurein [bar] o).
DeliveryrateIn [m3/h] o).
Powerconsumptionin [kW) 9).

Lubrication forced-feedlubrication

OiltemperatureIn oilpan [°C] 125
Min.oil pressurewithenginewarm
(120°CandSAEoil 15W40)andlowidlespeed(bar] 0.8
011capacity(firstfill-up]withoutfilter [litresapprox.] 8.5 3) '8.5 81. 12.5 3). 12.5 8) __

Oilcapacity(firstfill-up)withfilter (litresapprox.] 10.08). 10.03). 14.03_. 14.08).

8)Approximatefigurescanvarydependingon thedesign.Theuppermarkingonthedipstickisalwaysthemaximum.
i) Onlyduringwinter(see3.5.1)
8)Onlyenginecapacitywithoutradiator.Capacityof externalcoolingsystemdependentoncoolingsystemdesign.
6)Otherperformancegroupshavedifferentvalues.Pleasecontactcompanyheadquarters.
7)Withexternalcoolingsystemswithoutletcontrol,thetemperatureatwhichthethermostatopensIs87°0
8)Withexternalcoolingsystemswithoutletcontrol,thetemperatureatwhichthethermostatIsfullyopenedis 102°0.
8)Pleasecontactcompanyheadquarters(variesdependingonengine(_esign)

, _: 8)Withexternalcoolnqsystemswithoutletcontrolthetemperaturea[wnlcnme[hermes[a[Je_u,yup=,_u,_ ,u_ ,,.



TechnicalSpecifications 9.1EngineSpecificationsandSettings

Model ' BF4M1013 -- BF4M1013C -- BF6M1013-- BF6M1013C -- BFGM1013CP--
BF4M1013E -- BF4M1013EC-- BFOM1013E-- BFGM1013EC -- BFOM1013ECP--

Numberofcylinders 4 4 6 6 6
Cylinderarrangement vertical,in line
Bore [mm] 108
Stroke [mm] 130
Totaldisplacement [cm_] -- 4764 4764 7146 7146 7146 --
Compressionratio [¢]. 17.5
Workingcycle/Combustionsystem 4-strokedieselwithturbocharginganddirectinjection

Chargeaircooler wig w/ w/o w/ w/
Directionof rotation counter-clockwise

Weight1013/ CPincl.coolingsystem [kgapprox.] contactcompanyheadquarters
Weight1013E/ EC/ ECPwigcoolingsystem
asperDIN70020-A [kgapprox.] 455 455 600 600 600 --

Enginepower [kW] _.
Speed [rpm] _.
Valveclearancewithcoldengine [mini Inlet0,3• o._/ Outlet0,5* _.L
Injectoropeningpressure [bar] 250/275
Startofdelivery [°crankanglebTDC] ;).
Firingorderofengine -- 1-3-4-2 1-3-4-2 -- 1-5-3-5-2-4 1-5-3-6-2-4 -- 1-5-3-6-2-4

V-belttension: Pre-tension/ re-tension2)

Generatorfan [N] 450/ 300,so.
Fuelpump- coolantpump IN} 450/ 300=_o

-' t Compressor [N] 550/ 375=_o

_)Enginepower,speed,startof deliveryarestampedonengineratingplate,seealso2.1

_:'i,_';' _)Retension15minutesaftertheenginehasbeendrivenunderload



9.1EngineSpecificationsandSettings TechnicalSpecifications
Mode11013/E -- BF4M1013 BF4M1013C-- BF6M1013-- BF6M1013C--BF6M1013CP-

--BF4M1013E BF4M1013EC-- BF6M1013E-- BF6M1013EC--BF6M1013ECP--
Coolingsystem Liquid-cooled/Coolingsystemprotection
Coolantquantity
1013/ C/ CP. ]litresapprox.] 12.1 13.6 15 16.3 16.9 --
1013E/ EC/ ECPs) [litresapprox.] 7.2 7.2 9.8 9.0 9.8
1013unitengine(withfrontalradiator)[litresapprox.] 17.5 19.7 22 23.7- - 23.7 --
Permissiblecontinuouscoolanttemperature
Engineoutlet,withperformancegroupI [°C] max.1106).
Engineoutlet,withperformancegroupII-IV [°C] max.1058).

Thermostatinitialopeningat [°C] 837).
Thermostatfullopentemperature [°C] 95o_.
Coolantprewarming <4.
Coolantpump
Deliverypressurein [bar] 9_.
Deliveryratein [@/h] %
Powerconsumptionin [kW] %

Lubrication forced-feedlubrication

011temperatureinoilpan [%] max.125
Min.oilpressurewithenginewarm
(120°CandSAEoil15W40)andlowidlespeed[bar] 0.8
Oilcapacity(firstfill-up)withoutfilter [litresapprox.] 13 3L 13 3_. 20 3L 20 3). 20 8_.__

011capacity(firstfill-up)withfilter [litresapprox.] 14.031. 14.03). __ 21.03_. 21.03_. 21.08).__

8_Approximatefigurescanvarydependingonthedesign.Theuppermarkingonthedipstickisalwaysthemaximum.
4)Onlyduringwinter(see3.5.1)
8jOnlyenginecapacitywithoutradiator.Capacityofexternalcoolingsystemdependentoncoolingsystemdesign.
8)Otherperformancegroupshavedifferentvalues.Pleasecontactcompanyheadquarters.
7_Withexternalcoolingsystemswithoutletcontrol,thetemperatureatwhichthethermostatopensis87°C
8)Withexternalcoolingsystemswithoutletcontrol,thetemperatureatwhichthethermostatisfullyopenedis 102°C.
9)Pleasecontactcompanyheadquarters(variesdependingonenginedesign)



TechnicalSpecifications 9.2TorqueWrenchSettings

Preload[Nm] TorquingLoad|Nm]

Location I Total[Nm] Remarks
Stage1 Stage2 Stage3 Stage1 Stage2 Stage3 Stage4

Rockercover 8,5

Rockerarmsetscrew 21

M16x408.8
Mount,flywheelside 187 A4C

M16x408.8
Mount,turbochargerside 187 A4C

Airintakemanifold 8,5

Exhaustmanifold 21

Oildrainplug 50

Injectormounting 16 Torx

Injectionlinemounting 30 M14x1.5

Oilpan(castiron) 29

Oilpan(sheetmetal) 21

.!
• }



9.3 Tools Technical Specifications

TORX V-belt TensionGauge i
i

A TORXwrenchsetis usedwithenginesin the TheV-belttensiongaugecanbeobtainedunder
1012/1013series.This system was chosen ordernumber911OTfrom:
becauseofthemanyadvantagesIt offers:

wu_
• Outstandingaccessibilitytobolts. Posllacll140580
• Highloadtransferwhenlooseningandtighten- D-4282fiRemseheld

ing.

• Almostimpossiblefor socketto slide off or
break.

TORXtoolscanbeorderedfrom:

WZLeAR
Postfach140580
D-42826Remscheid
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Service

Knowingit's DEUTZ Order-No.:02977444

DEUTZhasalwaysstoodforexcellencein motor
construction,piotzeeringma_lydevelopmentsin
the industry.As an independentmotor manu-
facturer, we offer -- worldwide-- a com-
prehensiverange of diesel and gas motors t

spanningfrom4kWto 7,400kW.Ourproductsare Iperfectlytailoredtomeetourcustomers'individual i _LS
requirements. ,

Over 1.4 million DEUTZmotors do their job
reliablyall overtheworld.Wearedeterminedto
preservethe highstandardof performanceand
dependabilityof our motors,thus keepingour
customerssatisfiedatall times.Thereforeweare
representedworldwidethroughanetworkofhighly
competentservicepartnerswho will meetthe
needsof ourcustomers,wherevertheyare.

ThisiswhyDEUTZisnotonlythenameformotors
whichpacka lotof inventivegenius.DEUTZalso ._

meansreliableserviceandcomprehensivesupport g(i_).z, _ Order-No.:02977445(CD-ROM)
toenhanceyourmotor'sperformance.

ThisindexSales&Serviceoffersyouanoverview
oftheDEUTZpartnersinyourvicinity,includingthe
productsfor whichtheyareresponsibleandthe ObtainablefromthelocalservicePartnerreponsible DEUTZAG
rangeofservicssprovided.Butevenwhonnodirnct foryouor from: Deutz-M_ilheimorStr.147-149
productresponsibilityis mentioned,your DEUTZ 0-51057Kdln
partnerwillbehappytohelpyouwithexpertadvice.

Phone:0049-221-822-0
TheIndexis constantlyupdated.Pleaseaskyour Telefax:0049-221-822-5304
DEUTZservicepartnerfor thelatestedition. Telex: 8812-0khdd

http://www.doutz.de

DEUTZAG-- atyourservice.
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5ehr geehrter Kunde,

Ihr Motor ist dem Einbaufall entsprechend ausgerOstet. Mit Hilfe der in dieser Ersatzte'dliste
grafisch dargestellten Motorbauteile kOnnen Sie das for Ihren Motor relevante Ersatzteil leicht
herausfinden und die entsp_chende Teilnummer bestimmen. Wenn Sie zu der so ermittelten
Teilnummer auch die Nummer Ihres Motors angeben, erhalten Sic in jedem Fall das aktuelle
Bauteil, auch wenn im Rahmen der Weiterentwicklung eine neue Teilnummer vergeben wurde.

Bilge beachten Sie bei tier Ersatzteilbestellung unsere Bastellhinweise, damit wir Ihnen schnell und
zuvedP_sig die benbtigten Ersatzteile in der jeweils dem letzten Anderungsstand entsprechenden
AusfOhrung liefem kbnnen.

FOrROckfragen steht Ihnen die DEUTZ SERVICEINTERNATIONAL GmbH geme zur Verf,_gung.

Ihr

DEUTZ SERVICEINTERNATIONAL GmbH

DearCu_ome_

The specification of your engine meets the requirements of your specific application. The engine
components shown in this spare parts list will enable you to identify the engine spare part
concerned as well asthe corresponding part number. Provided that in addition to the part number
so identified, you indicate the serial number of your engine, you will be supplied with the correct
component part, even if a new part number has been assigned in the course of on-going
development work.

When placing the order, please observe our relevant note. This will ensure speedy and reliable
supply of the required parts which are in accordancewith the latast technological standard.

If there are any questions, DEU'I-Z SERVICE INTERNATIONAL GmbH is always pleased to give you
detailed advice.

Sincerely,

DEU'I-ZSERVICEINTERNATIONAL GmbH



Cher client,

Votre moteur est dcluipd en fonction de son montage. A I'aide des dl6ments d_tach_6sdu moteur,
figures dam cette liste des pikes de rechange, vous pouvez sans difficulti trouver la piLN:ede
rechange relative _ votre moteur et d_terminer le num6ro de piL_cecorrespondant- Si vous indiquez
te num6romoteur en m_ne temps que le num6ro de pierceainsi d_termind, vous obiendrez en tout
cas I'_ment d_achd actuel, m_me si un nouveau numdro de pi_ca _ c_t_choisi dans le cadre du
ddveloppement

Lots de votre cornmande de pi/._:esde rechange veuillez respecter nos indications de commande,
afin que nous puissions vous foumir rapidement et sQrement les pi_ces de rechange demanddes
daresla version correspondante rdactualis_e.

Pour routes questions compl_mentaires, le SERVICEDEUTZ INTERNATIONAL GmbH est _ vot_e
enti_re disposition.

DEUTZ SERVICEINTERNATIONAL GmbH

Estimado cliente:

Su motor ex_ equipado seg_Jnel ernpleo als cual est_ destinado. Con ayuda de los componentes
del motor representados gr-_ficamente en la presente lista de repuestos le ser_ f-_cil averiguar la
pieza que le interesa, asi como determinar el n_mero de la misma. Si aparte del n0rnero de pieza
asi tocalizado Ud. indica tambien el ndmero de su motor, recibir_ en todo caso el cmponente m_s
reciente aun cuando en el marco de| desarrollo ulterior sehubiese modificado sun_mero_

Le rogamos tenga en cuenta nuestras indicaciones al confeccionar su pedido de repuestos para que
le podamos suministrar r._pida y seguramente los repuestos requeridos en la ejecucibn de acuerdo
con el 01_imo estado de modificaci6n.

EL SERVICIO DEUTZ INTERNATIONAL GmbH es_ siempre gustosamente a su disposid6n para
cuantas consultas tenga a bien hacerle.

DEUTZ SERVICE INTERNATIONAL GmbH



1. Ailgemeines

2. Ersatzteildokumentation

2.1 Gegen C,berstellungsverzeichnis
2.2 Baugruppen,_bersicht
2.3 Beug ru ppenverzeichnis
2.4 Ersatzteiln ummernlistenblatt

2.5 Teileverwendung

3. Ersatzteilbestellung _-_ .......

4. DEUTZ SERVICE INTERNATIONAL GmbH ..... _':

5. Ersatzteilnummemlistenblitter _:'__

1 General ........
ii ii

2. Spare Parts Documentation
2.1 Cross-Reference List

2.2 AssemblyGroupTable 4
2.3 AssemblyGroupList ....
2.4 Spare Part Numbers List Sheets
2.5 Where-Used List

3. Spare Parts Orders _ ". _

4. DEUTZ SERVICE INTERNATIONAL GmbH _'_

5. Spare Part Numbers List Sheet

1. G(_ni_ralit(_s

2. Documentation pieces de rechange
2.1 Liste des correspondances
2.2 Tableau recapitulatif des groupes de construction
2.3 Index des groupes de construction
2.4 Feuille de liste des numeros de pi_ces
2.5 Reference d'utilisation de pi_ces

3. Commande des pieces de rechange
4. SERVICE DEUTZ INTERNATIONAL GmbH

5. Feuilles de liste des numi_ros de pieces

1. Generalidades

2. Documentation para piezas de repuesto
2.1 Indice correlativo de nGmeros de motor y nGmeros de producto
2.2 Cuadro sin6ptico de grupos de construcci6n
2.3 Indice de grupos de construcci6n
2.4 Hoja de lista de ndmeros de piezas
2.5 Indice de hojas de lista

3. Pedido de repuestos

4. SERVlClO DEUTZ INTERNATIONAL GmbH

S. Hojas de listas de n6meros de piezas



Motoren yon Deutz und Deutz MWM
sind des Produkt jahrelanger Forschung und Entwicklung. Das dadurch gewonnene fundierte know
how in Verbindung mit hohen Qualit_tsanforderungen ist die Garantie fOr die Herstellung yon
Motoren mit langer Lebensdauer, hoher Zuverl_ssigkeit und geringem Kraftstoffverbrauch. Esist
selbstverst_ndlich, dab auch die hohen Anforderungen zum Schutz der Umwelt erfOlit werden.

DEUTZ SERVICE
Wenden Sie sich bei Betriebsst_rungen und Ersatzteilfragen an Ihre zust_ndige DEUTZ-Vertretung,
Unser geschultes .Fachpersonat sorgt im Schadensfall for eine schnelle und fachgerechte
Instandsetzung unter Verwendung von DEUTZ Ersetzteilen.

Original Teile
unteriiegen den gleichen strengen Qualit_tsanforderungen wie die Motoren der Marken DEUTZ
und DEUTZ MWM. Weitorentwicklungen zur Verbessenzng der Motoren werden salbSto
verst_ndlich auch bei den im DEUTZ SERVICE erh&ltlichen Original Teilen eingef0hrt_ Nur die
Verwendung yon nach neuesten Erkenntnissen gefertigten Original Teilen bietet die Gewihr
einwandfreier Funktion und hoher Zuverlassigkeit,

Vorsicht bei laufendem Motor
Wartungsarbeiten oder Reparaturen nut bei abgestelttem Motor durchf0hren. Evtl. entfernte
Schutzvorrichtungen nach AbschluB der Arbeiten wieder montieren. Bei Arbeiten am laufenden
Motor soil die Arbeitskleidung lest anliegen. Nur bei abgestelltem Motor tanken. Motor nie in
geschlossenen R_umen laufen lassen-Vergiftungsgefahr.

Austauschkomponenten
Deutz Austauschkomponenten sind eine preiswerte Alternative zu Original Teilen.

O Selbstverst_ndlich gelten auch hier - wie for Neuteile - h6chste Qualit_tsmaSstc_be. InFunktion und Zuverl_ssigkeit sind Austauschkomponenten den Original Teilen
gleichwertig.

Ach'cen$ie bei Reparaturarbeiten auf entsDrechend gekennzeichnete Austauschkomponentell . O"

Asbest

Bei diesam Motor verwendete Dichtungen kbnnen Asbest enthalten.
Bitte achten Sie bei Reparaturarbeiten auf entsprechend gekennzeichnete Ersatz-
teile .a'.

Engines Deutz and Deutz MWM
are products based on long-standing research and development. The profound know-how so
acquired, combined with high quality standards, guarantee that engines leaving our works are
distinguished by a long life expectancy, a high degree of reliability and excellent fuel economy. It
goes without saying that they meet the high requirements of environmental compatibility.
DEUTZ SERVICE
Whenever you have any troubles in operation or need spare parts, please turn to the nex_cDEUTZ
agency. Our well-trained staff will arrange for quick, expert help using genuine DEUTZ spare pares.

Genuine Spare Parts
are subject to the same stringent quality standards as the engines of the txademarks DEUTZ and
DEUTZ MWM. Advances in engine design apply equally to the genuine spare parts obtainable from
DEUTZ SERVICE,To ensure smooth operation and a high degree of reliability of your engines, it is
highly recommended to use sole|y genuine spare parts made according "cothe latest technological
standards.

Beware of the Running Engine
Be sure to shut down the engine before performing maintenance or repair work. After repair, put
back into place any removed panels and guards. When doing work on the running engine,
working clothes should fit tightly so that loose ends cannot get caught. Do not run the engine in
closed rooms - poison hazard!

DEUTZ Remanufactured Components
are a cost-effective alternative to genuine spare parts. Of course, they are subject to the

O same high quality standards as new parts. And as regards operation and reliability,
remanufactured components are absolutely comparable to genuine spare parts.

Whencarryingoutrepairwork, watchoutformark ,O" identifying the remanu-factured component.

Asbestos

The gaskets used in this engine may contain asbestos.The relevant spare parrs are marked with an re".



Moteuts Deutz et Deutz MWM
sont le fruit de Iongues recherches et d'un ddveloppement continu. Le solide savoir-faire ainsi
acquis conjugu_ _ aes exigences _levE_=sen mat!ere de qualit_ est la garantie de fabrication de
moteurs =_tongue durde de vie, haute fiabilitd et faib|e consommation en combustible. II va de sol
,que les moteurs doivent aussi respecter des exigences _levees en marine de protection deI environnement_

SERVICE DEUTZ
En cas d_ [oanneset de questions concernant les_oiE=cesde rechange veuillez vous adresser _ votre
agence DEUTZ compdtente. Notre personnel qualifi_ et averti assure,en casd incident, une remise
en Pat rap!de et appropri_e de votre moteur en utilisant les pi_ces de rechange DEUTZ.

Pieces de rechange DEUTZ ,
Etles sont soumises au mE=meniveau d exigence de qualit& que tesmoteurs DEUTZ et DEUTZ MWM.
Tout progr&s visant & am_liorer les_,,moteurs est naturellement immC=diatemer__adopt_ p?ur les
pi._cesde recha.nge DEUTZ. Seule.I u%ilisa_on de pj_ces de rechange DEUTZ,d origine fabricluE=es
selon oes m_hooes ultramooemes garantit un ronctionnement irr_procnable et une liaute
fiabili_.

Precaution a prendre quand le moteur marche . .
N effectuer les travaux d'entretien ou les reparations q.u _ 1arrE=tdu moteiJr. Ala fin des travaux
penser _ remonter les dispositifs de protection ayant C=t_deposes. Lors de travaux ,_ faire sur le
moteur en marche, les v_tements de travail doivent bien toiler au corps. Ne faire le plein que
Iorsque le moteur est arr_t_. Ne jamais faire fonctionner les moteurs dens des Iocaux ferm_s.
Danger d asphyxie!

Composantsde rechangeDEUTZ
_,_ Les components de rechange DEUTZ sont une alternative bon marchd aux pi_ces de
Ir • rechange d origine DEUTZ. L&aussi, de m_me clue pour les pi_ces neuves, on a_ppiique

des normes de clualite dlevdes. Du point de vue fonctmnnement et fiabd_td les
composants de rechange DEUTZ sont equivalents aux pi_cesde rechange DEUTZ.

Veillez, lots de travaux de rdparation, & ce que les composants de rechange so=ent marquis de la
[e_re ._.O"

Am!ante

Lesjoints utilises sur ce moteur peuvent £=treen amiante.
• Lors de travaux de rdparation veillez ace que les pi_ces de rechenge soient marqudes de

la tet_re ,a #.

Motores Deutz y Deutz MWM
son el producto de trabajos de investigacibn y desarrollo de largos afios. El fundado know how asf
Iogrado conjuntamente con aires extgencias de eel!dad es la garant_a pare la fabricacibn de
motore_de rarcja duracibn gran fiabih_lad y bajo consumo de combustible. Se sobreentiende que
se cutup en tempo (_nlas• evaclasex genc as pare a protect on de arab ente.
SERVICIO DEUTZ
En caso de perturbaciones de servicio y cuestiones de repuestos, sfrvase dirigirse al representante
DEUTZ competente. En caso de averia nuestro personal bmen entrena_to se ocupa de un
reacond cionado r&pido y correcto emp eando repuestos DEUTZ.

Repuestos originales
estan sometidos alas mismas seve.rasexigencies respecto ala calidad que !osmotores marca DEUTZ
y DEUTZ MWM. Desarrolios uitertores pare oeffecc'_onarlos motores son sntroduc_dosdesde luego
tambien en.I ,osrepuestos origin ales obtenibles en el SERVICIO DEUTZ. $61o el empleo de repuestos
originates _aoricaaos segQd, _os conocimientos m_s recientes garantiza un _uncionamiento
impecable yalta fiabilidad.

Atenci6n a motor en marcha
Realizer trabajos de mantenimiento o reparacibn ,',nicamente a motor parado. Remontar una vez
terminados los trabajos los dispositivos oe protecci6n quitados eventualmente. En caso de que se
tengaq clue efectuar trabajos en el motor en marcha la rope de trabajo debe tocar al cuerpo pera
evitar accidentes. Placer el repos_do solo a motor parado. No hacer Tuncionar nunca el motor en
locales cerrados - peligro de intoxicaci6n.

Componentes reacondidonados
componen/.es reacondicionados DEUTZ consti_uyen una alternative econ6mica frente a

O" los repuestos originales,Naturalmente rigen "cambiEn aqu_, igual que pare piezas nuevas, elevadisimes exigencies
de calidado Losrepuestos reacondicionados equivalen a losrepuestosoriginales

en cuanto a funcionamiento y fiabilidad. A[ efectuar trabajos de reparaci6n preste atencibn a
componentes reacondicionados que llevan la correspondiente marcacibn -O"
Amianto

Juntas empleadas en este motor pueden contener amianto.

AI efectuar trabajos de, reparacibn, preste atencibn a repuestos que !levan la corres-pondiente marcaobn ,a .



Die Ersatzteilnummernliste enth_lt alle Ersatzteile for die im Titel genannten Motoren. Dabe!
kOnnen mehrere Motorvarianten zusammengefal3t sein. Die Bestimmung des fi3r den Motor
richtigen Ersatzteiles erfordert somit die Beachtung systembedingter notwendiger Tabellen, die im
folgenden erl_utert sinci:

2.1 Gegen6berstellungsverzeichnis (GV)

Motoren gleicher Aus_hrung sind unter einer Produlctnummer zusammengefaBt. Aus dem
Gegen,_berstellungsverzeichnis kann bei bekannter Motor-Nummer die zugehOrige
Produktnummer (8-stellig + 2 Index-Stellen, z.B. 0S31 1071104)ermittettwerden.

2.2 Baugruppen6bersicht

Die Komponenten des Motors sind nach Baugruppen geordnet. Welcher Baugruppe das
jeweilige Ersatzteil zugeordnet ist, kann der BaugruppenObersich%,_berschl_gig entnom-
men werden.

2.3 Baugru ppenverzeichnis (BG)

Das Baugruppenverzeichnis ist eine Auflistung aller zu einer Produktnummer gehorenden
Ersatzteilnummemiistenbl_tter, Es ist nach Baugruppen - entsprechend der Motorauf-
gliederung - sortiert

Eine Baugruppent3bersicht ist zur Verdeutlichung dem Baugruppenverzeichnis vor-
angesteilt

Im Baugruppenverzeichnis sind maximal 5 verschiedene Produktnummern nebeneinander
dargestellt

2.4 ErsatzteiinummemlistenblStter

Die Ersal_ceilnummernlistenb[&'c_cerI_=stehen aus je einem Bird- und Text-Tell. Alle ersatz-
teilrelevanten Teile sind perspektivisch in Explosionsclarstellung in der oberen Blatth&lfte
dargestellt 0her die Positionsnummer kOnnen dem daruntediegenden Textteil die Teile-

Nummer, benbtigte StQckzahl, Benennung, sowie gegebenenfaLIs Normangaben etc.
entnommen werden.

Die ErsatzteilnummernblSt_er sind - wie im Beispiel angegeben - oben rechts gekenn*
zeichnet und nach Baugruppen geordnet. Innerhalb einer Baugruppe ist nach laufender Nr.
so_ert

0150 07 501 4711

I taufende Nummer

Baugruppe

Techn. Ordnungs-Nr

2.5 Teileverwendung

Alle dokumentierten Ersatzteile sind in der Teileverwendung den Ersatzteilnummem-
listenbl&ttern gegen_bergestetlt Damit kann 0her die Teilenummer das Ersatzteil-
nummemlistenblatt ermittelt werden, in dem das Teil enthatten ist.



The spare part; numbers list covers al| spare parts for the engines referred to in the title block,
whereby several engine versions may be combined. In identifying the appropriate spare part for
the engine, please observe the tables described below, which are required by the EDPsystem.

2.1 Cross-Reference List (GV)

Engines with the same specification are combined under a particular product number. With
the engine serial number known, it is possible to identify the related product number (8-
digit + 2 index digits, e. g. 0531 1071/04) from the cross-reference list.

2.2 Assembly Group Table

The engine components are arranged according to assembly groups. The assembly group
_abie showsthe assembly group to which the respective spare part isassigned.

2.3 Assembly Group List (BG)

This is a listing of all spare part numbers list sheets belonging to a particular product
number. It isarranged according to assembly groups.

Theassembly group table is put in front of the assembly group list for explanation.

The assembly group list showsa maximum of 5 different product numbers side by side.

2.4 Spare Part Numbers List Sheets

The spare part numbers list sheets comprise a graphic section and a text section each. The
upper half of the sheet presents an exploded v=ew of all relevant components regarding
spare parts. The part number, the required quantity, the designa'cion, any standard data if
required, etc. can be taken from the subsequent text section, using the item number.

As shown by the example, the spare part: numbers sheets are identified in the "cop right-
hand corner and are arranged according to assembly groups. Within an assembly group,
consecutive numbers are used.

0150 07 - 501 4711

-- Consecutive number

Assembly group

Techn. Classification Code No.

2.5 Where-Used List

This is a cross-reference list which permits cross-reference from all spare parts covered by
the documentation "co the spare part numbers list sheets. The part number helps identify
the spare part numbers list sheet which includes the part concerned.



La liste des num_ros de pi6ces de rechange comprend routes les pi_ces de rechange pou["les

rnoteurs mentionnes au titre. C'est possible que plusieursvariantes de moteur y sont r_unies. La
d6termination de la piece de rechange appropri_e pour le moteur exige done qua t'on respecte la
nE=cessitede tabteaux en fon_ion du systeme. Cestableaux sont expliqu6s par _asuite: ,"-

2.1 I.iste des ¢orrespondances (GV)

Les rnoteurs du marne rnod6le sorrt rnentionnes sous un nurn6ro de produit, Moyennant la
liste des correspondances le numero du produit correspondant (& 8 positions + 2 positions
index, p. e. 0531 1071/04), peut _re d*_termin_, pourvu qua le num_ro-moteur soit connu.

2.2 Tableau recapitulatif des groupes de construction

Les cornposants du rnoteur sont cless6s d'apres des groupes de construction. Du tableau
r_capitulatif des groupes de construction ressort approximativement I'affectation de la
piece de rechange correspondante aux groupes de construction.

2.3 index des groupes de construction (BG)

L'index desgroupes de construction reprE_=enteun repertoire cornprenant toutas les feuilles
de liste des nurneros de pieces affect@as & un nurnero de produit_ Ce repe_eire est classe-
conforrnernent & la classification du rnoteur - suivant lesgroupes de construction.

Pour y voir plus clair un tableau recapitulatif des groupes de construction pr_cLc_deI'index
des groupes de construction. Darts ('index des groupes de construction sont juxtaposes au
maximum 5 nurneros diff_rents de produit.

2.4 Feuilles de liste des nun_ros de pieces

Ceiles-ci sont divis_=s chaque fois en une pattie de planche et une pattie de texte. La par'_e
sup_rieure de la feuille reprE=sentepar dessin en perspective tous _es61_ments re_al_fsaux
pieces de rechange. La partie inf_rieure de la feuille cornprend le texte dont on peut tirer
par i'interm6diaire du nurnero de position, le numL=rode la piece, la quantit_ nEcessaire,la
d_signation, ainsi que, le cas_ch_ant, les indications de norrne etc.

Les feuitles de liste des nurn_ros de pieces sont rnarqu6es en haut & droite - voir exernple - et
disposC=esd'apr_s les groupes de construction. Le groupe de construction es_groupe salon
le nurnero courant.

0150 07 501 4711

I nurn_ro cou_nt

groupe de construction

no. d'ordra techn.

2.5 R6f_rence d'utilisation de pieces

Dans la reference d'utilisation de pisces routes les pi_ces de rechange docurnent_es sont
cornpar6es avec ies feuilles de liste des num_ros de pi6ces. Ainsi peut E_credWcermin_e par
;'intermC=diaire du nurn_ro de piece la feuille de iiste des nurneros de pi_ces comprenant
cede piece.



La lista de n0meros de pieza incluye todas las piezas de repuesto para los motores indicados en el
tftulo. Pard poder determinar una pieza de un motor especfflco es pot tantO necesario, en funci6n
del sistema aplicado, recurrir a cuadros e indices que a continuaci6n se explican:

2.1 Indite corre|ativo de n0meros de motor y n0meros de producto (GV)

Motores de la misma versi6n tienen un n0mero de producto conjunto. El indice correlativo
de n0meros de motor y n_imeros de prociucto sirve para averiguar el n0mero de producto a
partir del n_mero de motor. Cada n_mero de producto es_ configurado por 8 cifras m&s2
cifras indice, p. ej. 0531 1071/04.

2.2 Cuadro sinoptico de grupos de construction

Los componentes del motor est&n ordenados por grupos de construction, Del cuadro
sin6ptico de grupos de construcci6n se puede deducir, someramente, el grupo al que esta
asignada la respectiva pieza.

2.3 Indice de grupos de construcci6n (BG)

El indice de grupos de construcci6n constituye un alistado de todas las hojas de listas de
nOmeros de piezas pot orden de grupos de construcci6n de acuercto con la clivisi6n clel
motor.

Pare mayor faciiidad, e_ _ndice de grupos de construcci6n va precedido pot un cuadro
sinoptico de grupos de construccion.

En el indice, hay a Io sumo S renglones de nOmeros de producto.

2.4 Hojas de iistas de n0meros de piezas.

Cada hoja de una lista de nQmeros de piezas consiste en una parte ilustrada y otra que
conl_ene el texto correspondiente. En 14 mitad superior de la hoja, todas las partes del
motor relevantes bajo el aspecto de repuesto se representan en dibujos de despiece en
perspectiva. El n0mero de posicion sirve para deducir del texto abajo, el nQmero de la pieza,
la cantidad clue se requiere de la misma, su denominacibn y, seg0n el caso,datos de norma,
etc.

Corno se puede ver en el ejernplo, las hojas llevan arriba a |a derecha una identificacibn y
estan ordenadas por grupos de construcci6n. Dentro del grupo de construccion, el orden es
por n,',rneros corrientes.

0150 07 501 4711

i nOmero con-iente

grupo de construcci6n

No. de orden tecnico

2.5 Indite de hojas de iistas

En este J'ndice,todos los repuestos recogidos en [a documentaci6n est_n relacionados con
hojas de listas. A ralz de etlo, se puede encontrar por medio dei n_mero de la pieza la hoja
de iista en |a que figura aque[la.
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Bei der Ermittlung der Esatzteilnummer anhand des vorliegenden Kataioges ist wie folgtvorzugehen:

• Ermittlung der Motomummer

Die Motomummer ist auf dem Firmenschi{dsowie auf dem Kurbelgeh&use einge_empelt.
Lagedes Firmenschildes bzw. der eingestempelten Motor-Nummer siehe Betriebsanleitung.

• Bestimmung der Produktnummer aus dem Gegen0berstellungsverzeichnis (GV)
Enffallt bei KLU-bezogenen Untedagen (s.Titel).

• Bestimmung der Baugruppe, der das benStigte Ersatzteii zuzuordnen ist, aus der
Baugruppen0bersicht

• Bestimmung der for den Motor zutreffenden ErsatzteilnummernlistenblQtter der
gew'ahlten Baugruppe aus dem 8augruppenverzeichnis.

• Ermittlung der Ersatzteilnummer aus dem Ersatzteilnummemlistenblatt. "'

F_r die Ersatzteilbestellung gen_gt die Angabe der so ermittelten Teilenummer zusammen mit der
Motor-Bauart und Motor-Numrner und en_orderlichenSt0ckzahl. 0her die Motornummer wird
sichergescellt, dab auch bei spateren Anderungen irnmer des for den Motor richtige Ersatzteil geliefe_c
wird.

Die Ersatzteil- und Austauschkomponenten-Ueferungen erfotgen auf tier Grundlage unserer
Verkaufsbedingungen.

Ersatzteilbestellung
Motor-Bauart: F2L1011
Motor-Nr.: 7688488

tfd. St_3ck Teilenummer
Nr.

417 3862

1178419

417 3861



In identifying *,.hespare parts number, based on the present catalogue, proceed asfollows:

• Identify the engine serial number

The engine serial number is stamped on the nameplate. For the position of the
nameplate/stamped engine serial number, see Operation Manual.

• Identh_j the productnumberfromthe cross-reference list(GV}
Does not apply to customer specification-related documents (seetitle block).

• Identify the assembly group to which the required spare part isto be assigned,
using the assembly group table.

a Identi_.. the engine-related spare part numbers list sheets of the appropriate
assemSly group, using the assembly group list,

• Identify the spare parts number, using the spare part numbers list sheet.

When ordering spare parts, it issuf_cient to indicate the part number so identified, together with
the engine model and serial number and the required quantity, indication of the engine serial
number will always ensure supply of the correct engine spare part, even if technical modifications
should have been made in the meantime.

The supply of spare parts and ramanufactured component parts issubject to our Conditions of Sale.

Spare Parts Order Specimen
EngineMode|: F2L1011
Engine serial No.: 7 688 488

Set.
QW. _>a_cNumberNo.

417 3862

1178419

417 3861

I



Lorsde la d_termination du numdro de [a piece de rechange au moyen du present catalogue il faut
proceder de la facon suivante:

• Determinationdu numero-moteur

Le numdro-moteur est frappe surla plaque de firrne ainsi que sur le carter-moteur. Pour trouver
ta position de la plaque de firme ou bien du num_ro-motaur frapp_ voir le manuel
d'instructions.

• Detarmination du numero de produit & I'aide de Is liste des correspondances
(Gv
Supprim6e en casde documents qui concement le Volume LivraisonsClients(v. titre)

• Determination du groupe de construction aua_ueiil faut affecter la piece de
rechange necessaire,& raide du tableau recopltulatif des groupes de
construction.

• Determination des feuilles de liste des nun_ros de pi_cesfaisant pattie du
groupe de construction choisi, appropriees pour le moteur, a I aide de rindex
aes groupes ae construction.

• l_tarmination clunumero de la piece de rechange a raide de la feuille de liste
des numeros de pieces.

Pour la commande de pi_ces de rechange il suffit d'indiquer le numdro de piece ainsi d_termin_
conjointernent aveCle type et le numero du moteur ainsi que la quantit_ n_cessaire. Moyennant le
num_ro du motaur il est assur_que la piece de rechange appropri_e pour le moteur esttoujours
fournie, m_me Iors de modifications ulterieures.

Leslivraisons des pi&cesde rechange et des composants de rechange s'effe_uent seion nos
conditions de vente.

Commande de pi_ces de rechange
Typedu moteur: F2L1011
No. du moteur: 7 688 488

NO.
Nb _es No de pieces

Courant

417 3862i -

1178419

417 3861



Para la determinacibn del ndmero de la pieza en base al presente cat, logo se proceder-_de la
siguiente manera:

• Determinaci6n del n_mero de motor

Et n,',mero de motor sehalla trOClueladoen la placa de fibrica asfcomo en el bloque motor.
Respecto al emplazamiento de la placa o el n,',mero estampado en el motor sirvase consultar el
correspondiente manual de instrucciones.

• Determinaci6n del n_mero deproducto en base al indice correlativo de
nOrnems de motor y nc_merosde producto (GV)
Se suprime si la documentacibn se reflere al volumen de suministro (v_asetftulo).

• Oeterminad6n del grupo de construcd6n, al que ha.br_de asignar=e la pieza
requerida, en base iiel oaadro sinbptico ae gmpos ae consi_ucci6n.

• Oeterminacibn de las hojas de listas de n_meros de piezas del grupo de
construcabn elegido para el motor, en base al indite de grupos de
construcci6n.

• Determinaci6n del n_mero de la pieza en base a la hoja de lista de n,_meros de
piezas.

Para la realizaci6n dei pedido de repuestos basra indicar el nOmero de la pieza asf Iocalizada, en
conjunto con el tipo y n,',mero del motor, y la cantidad necesaria de la misma. A trav_s del n_mero
de motor queda asegurado que tambi_n en caso de modificaciones posteriores siempre ser_
suministrada la pieza que corresponda al motor.

Lossuministros de piezas de repuesto y componentes reacondicionados se efect_an con arreglo a
nuestras condiciones de ventas.

Pedido de repuestos
"ripode motor: F2L1011
NO.demotor: 7688 488

NO. Canti-
Piez_ no.

Com. add

417 3862

1178419

417 3861



DEUTZ SERVICE INTERNATIONAL GmbH
Deutz-MDIheimer Str. 107

POSTFACH 80 05 09
D - 50679 K61n

Deutschland Re_ich. Europa
(_terreich Nordamedka $_damerika A_ien

Re0_e_ _ M_elamer_ka A_nka Austra|ien
Osteuropa

Tetefon (0221)8225247 (0221)8225224 (0221)8225250 (0221)8225096

Vertrieb Fax. (0221) 822 2909/5462

Telex 8812 253 KHD D

Tel. (0221) 8225556/55-_ (0221) 8225557/55_- {0221)B22 5559/5558

Ersatzl:eila bwickl ung Fax. {0221) 822 2700

Telex 8812251KHDD

Tel, (0221) 822 3168

Kundendienst Fax. (0221) 822 5356

Telex 8812241 KHD D

Rufen Sie unsan, wit nennen Ihnen die fi3r Sieg0nstigste, regionale DEUTZ SERVICE-Adresse.
Give usa ring and we shall furnish you with the addre_ of the DEUTZ SERV(GE_ ,eare_to your facitity.

"N'hesitez pas& nous telephoner, nous vous indiquerons I'adresse du point de SERVICEDEUTZ rC=giona!le plus proche de chez vous.
L_menos para que podamos dade la direccibn del Servicio DEUTZ regional rodscerca de Ud.



Service-Telefon f,_r technische R0clcfragen
Service telephone for technical enquiries

Servicet_l_fonique pour informationes techniques suppl_mentaires
Consultorio T_cnico Telefonico

(02 21) 822 5454
Von 08.00 bis 17.00 Uhr mit direkter Vermitttung

Nachts, an Wochenenden und an Feiertagen als Anrufb antworter (wir reagieren am n_chsten Arbeitstag).

Personal answering service from 8.00 am to 5.00 pm.
At all other times and on weekends and holidays an ansafone system operates

(wecall back on next working day).

De 8h_ 17hliaison directe.

Nuits, week-end, jours f_ri_s, r_pondeur automatique (nous vous recontactons le jour ouvrable suivant).

De 08.00 a 17.00 en conecci6n directa.
Noche, fines de semana y festivos corrtestador autom_tJco. (Respondemos el pr6ximo dia laborable)



CI0pet de retenueKIHID
DEUTZ Valvulo de retenci6n 0130 --01-- 0507 0364

f3| -.. --._ o o o

:,{'_ %= _ 0.,-I / /

5@

DRUCKHALTEVSNTZL PRESSURESTAT CLAFET DE RETENUE VALVULA RETF-NCION OI30-O; 50T 0354

tck. V_LV_LA R_T_;0_

ip_ I Teile-N,. _ahll GEU_CH _NeLISH FRANCAIS ES_ANOL _ummer,q_ememung FFK

047Q _10_! _i{_RU_LT_gENT_L PR_$_UR_GTAT ICLAPET DE RETENUE AVScMITwITHP0_POSTE!TEM.... ........ i
[ CONPo$......
' (2-5)

0420 0?82 IIDRUOKFEGE_ G0U_RSSSZ0_ SFRIN_ RSSSC_T DE _RESS. IRSS0_T5 DE _R_SION
i

IIVENTILKOLBEN V_LVE PLU_GER IPISTON GE VALVULA3 0420 2T02 TIGE DE SOUPA_S i

4 0420 _747 T] IHUELSE SL_GV5 GOUILLE CASQU_LL0

5 0420 1794 I'RING RING SAGUEIANNEAU !ANILL0

ISS O,OO" 9593 I SIGHERUNGS_ITTEL 5AFETY/LOCK.AGENT RE51NE-FREIN iMED;0 AFIANZADOR M 000_SE-DEUTZ 0W 71- 50 ML

- 01 "- 15.10.93



I r gUIIL _r.bv_I

CouvercJe ovont
KHD

DEulr'a_ Topo delontero 0130 -01- 0507 0362

1

2

VORCER_R-DE;_E__RO.__O_ER CO_RC_E._ _._AOE_.._RA 0_30-0,SO_0382

I 0420 42371 VOROERER-DECKEL _RONT COVER COUVERCLE AV TAPA DELANTERA

2 0420 22_01 WELLENI)ICHTR]NG IT.SHAFT LIP SEAL J01NT A LEVR2 RETE_

- 01 =- _7.08.E4
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I
Cronkcase breother

KHD Reniflord
DEUTZ Desolreoc. bloque 0150 -01- 0507 0052

I
,.3 i

2

't =,I "'->.

_-'-; i'-. _. -+.. -. _-._-:-:-,_. "-.,_%,..

"_--_L.?-"

_URB._EH. ENTLUEFT, CRANKOASE BREATHER RENIFLARD OESAIREAC. BLOCUE 0130-01 S07 0052

l_dl Teite'-Nr. _'I DEUT$OH ENBLtSH I FRANCAI$ 5SPANOL N_mmer/Bemed_ung :'FK

t 8419 T_6? 0RUC_RE_ELVE_L PRESSURE REEULATDR REGULATEUR PRESS. VALV.REEUL.PRE$IO_

2 0_I7 1584 RUNOBICHTRING 0-SEAL ANNEAU TORIQUE JUNTA TORNICA H 00_27- 5_ X 5 -FPM-I-70 01

3 O_IT 9193 $ECHSKANTSCHRAUEE HEXAGON BOLT VIE TETE HEXAGONAL=TORN.DE CABE.EXA_. H O0Z00B-F-_ B x 30- 1O.g-A4C

4 04Z0 _849 GUMUlMUFFE RUBBER SLEEVE _ANCHON CAOUTCHOUC kiANEUIT0 DE _0MA

5 0116 6476 CHLAUCHKLEUME HOSE CLIP COLL_ER A FLEXIBLE PINZA DE _ANBUERA H 000735-$K _4

6 0]l? 8750 FEDERBANDSCHELLE $PRINB RAND CLAMP COLLIER FEUILLARO ABRAZADERA H 00346_-0_£ -FED._T



HD Tube de I<_de_ero_.ion

DwU'I'Z Monguero de desclreocldn 130 -01- 0507 0050

rtq{k.- />--. ',,"_ , "'--/ ",',. "_J ..... _'_',7_,

ENTLUEFT.SCHLAUCH BLEEDING TUBE TUBE DEGA_RATZOM _AN_UBRA DGSAIREA 0130-01 507 0050

t_'_l..,.-.,. l,_.l o_,,E:. ,._LIE. l P"ANCA,G/ ,$.,NOL! "=o-,_-_., I_

I G41_ BG_I I ENTLUEPT.$_MLAU_H BLE_INB TU_E TUB_ DESAERA_0N I_A_GUE_ _E$_I_E_.

041_ 7718 I WINKELSTUTZEN BLBO_ RA_CORD COUD_

I I ' A:0"_A"IENA._,.
3 _lt7 _7BG FEGERBAND$CHELLE SPRING BAND _LAMP COLLIER FEUILLARD ABRAZADERA ,M DOE_EI-DEB -FED_BT

I

_B.G$.GA





los G_1;_ de Ccmstr_cc_n D_i tas _ de N_,et¢_ de 15t_d_t= de

Baug_ppe / Contr. Group / G;'oupe d_ Contr. / Grugo de Const_. 05370217/O_

II I
83 VERGCHLUSGTEILE 0507 0066 ....

BLANKIN9 PART9 0507 0067 I
05TURATEURG i 0507 0540 -
PIEZAS 05 C!_RR5 i -

SG DICHTUNGSGATZ ! 0507 0907 - - - _ -
GASKET $5T
JEU DE JOZNT$ _ ....
JUEGG DE JUNTAS

KUEHLGYSTEMSCHUTZ _ 0507 0ZG3 ....
CGOL.GYGT.PROTECT.
PROT.SYST.REFROZD. i=

PROTECC.SIGT.REFRI i_ "t

/ 'r
' I

F

J

i I t

BauS_ppen-ve.'zeichnis der Teilenummem-L_sten Seite
index of _nstx_ctlon Gz'oup_;for P;zt_.sNunldez"Lists Pase
In_ des G.'ou;_es de Constru_on pour les Listms de N=meros de Piec_s

_ndi¢¢ _e los (_JpaS de _nstruc¢ion tas _>'tas c_eNumer_s de _e_as

5augrup;;_ / Con_tr. Groul_ / GrouDe de Cons_r. / Grupo de Co_$tr.



Indic= de _$ G_poS de Con_*_t_t:_on de Numero= _P..z_[as Lisl_ de 17

Slugrunpe / Co¢*$tr. Group / GfOUpe de C.¢_$tr. / Grupo de C_nst r, 05370217102

51 TEt4_ERArU_EBE_ 0507 0151 ....
TEktPER,TRANSMITTER
SONDE THE_IQU5
SENSOR TEMPERATUR

NIVEAUSCHALTER 0_07 02_ ....
LEVEL SWITCH

LEVEL S_ITCH I

CONTACTORDE NIVEL l

52 A6DECKSLECH 0507 0175 - - . I -
COVER PLATE
rOLE. RECOUVRgMENT
_A DE _BIERTA

_CHLUSSSEHAEUSE 050T 0461 ....
CONNECTION HOUSING
CARTER aDAPTATION
CAJA DE CONEXION

BEFEST!EUflSSTE]LE 0507 04EZ - - I - _
FASTENINOS
PIECES DE FIXAT.
P!EZAS 06 SUJECION

56 MOTORABSTELLUNS 0507 0649 ....
SHUTDOWNDEVICE
AI_._ETDU =OTEUR - -
PARAOA DEL MOTOR

vERSCHLUSSTEILE 0507 0143 ....
BLANKING PARTS
OBTURATEUR6
PIEZAS DE _IERRE

I
I

I

5ausr_ppe_-Verzeic_nis oierTei_nummem-_sten S_t¢
Index of Construction StOMps for PaM_SNuml_er Usts Paste
Index<_ Grou_ de Construction _our lee _ste$ du _urnet,_; c_ _eces

Zndir,_de i_s Gr_os d_ C0nst_uccion para I_; L;stas de Numems de _mzas 1S=mErr_

_au_-up_oe / Cons_r. GTo=p / Grouse de CohEir. / G_upo de CohEir. 053?0217/02

56 Ak_AUTE_LE 0607 0260 ....
ACCESSORIES
ACCESSCIRES
PIEZAS 0E MCNTAJE

===============================================================================================. =====,===========

53 _ABELBAUM 050? OEEl ....
CABLE HARNESS
FAtSOEAU DE CABLES
HAG DE CABLES ....
.........................................
SCHALTGERAET OEOT OZZ5
SW_TCH[N6 0EV[CE
CONTACTEUR
CONTA_TOR .....

VERSC_LUS_TEIL6 0_0_ 03C_
BLANKIN6 PARTS
OBTURATEURS
P/SEAS DE CIERRE ....

ANBAUTE!LE 0507 OZZB
ACCESSORIES
ACCESSOIRES - -
PIEZAS DE _6NTAJE - - -

GLUENSTIFTKERZ5 • 0507 0220
GLG_ PLUS
EOUStE PR_HCAUFP, - -
EUjIA INCANDESCENT

_t_t_1_i__t__t_t_t_t_Kt_

rE VERSCHLUSSTEILE ....
BLANKING PARTS 1 0507_0100
OBTURATEURS
P!EZAS DE CIERRE

= =



B_ugruaae/CoasCr. Group/Grou_edeConstn/GruaodeConstn 05370217/02

46 ANBAUTEILE / 0507 04EE ....

ACCESSORIES 1

A_ESSCIREG
PIEZAS DE MONTAJE

,W

47 ANBAUTEILE I 0507 DT4E " - - I -
ACCE SOR_EE
ACCE_SOIRES I -
PIEZAS DE U0NTAJE

I

_B ANSgHLUSSSTECK_R ! 0507 0ESE ....ATTAC_WENTPLUS
FICHE DE CONNEXION I

CLAVIJA DE CONEX. ! "
BEFESTIOUNGSTEiLE _ CO07 0BSS ....

FASTENINGS !
PIECES DE FIXAT.
_IEZAS DE SUJECION

INDU_TIV.WEGEEBER 0507 0ZSE _ - - t -
SENSOR /
SONDE INDUCT.
EONDA DE ;NOUCC!0N

KABELBAUM 0507 039E ....
CABLE HARNESS 0507 0BEE
FA_ECEAU DE CABLES - -
HAZ BE CABLES ; I

STEOKVEREINDUNG 0507 0SO; ....
PLUG CGNNECTION
CONNEXION ENF!CH - -

CONEXI0N D ENCHUFE L

]
{

[
i

l Dausrup_n-Vel-_ichnls der Teiienummem-U_en Sere
Index 04 Const_ion Groups for Parts NumbeT lis_ Page
index d4_ Gfoup_ _e C.onst_ion oo_ I_ _st_s de Nu_e_¢_ de Pieces

i_ Indlce de los Gr_os de Const_¢n I_ _=S de Numeros de Piczas _E

48 VERBINOUNSSLSITUNS OEO? DEE? ....
CONNEC_i_E oIP_
CONOU[T JONCTION
TUBERIA DE UNION ....

VERSCHLUSSTEILE _ OBOT 0149
BLANKING PARTS
0STURATEURE i -

--------------_A_-_E-G_........................- - -
ANBAUTEiLE 0507 050Z
A_EESQR_ES
ACOESSOIRES - - -
P_EZAS DE _0NTAJE.......................... _............................................ : ......................... : ......
DRUCKSEBER _507 GEE5
PRESSURE SENSOR
TRANSMETTEUR DE PR

____._________.._,_,_UR__U" ...................................- - - -
STECKVEREINOER 0507 OEEE
PLUS-IN CONNECTOR
CONNECTSUREN FtC_
LIGADOR DE ENCHUFE

=== _===_===== ====11=i== .=: = , = i= _1=i==_==1======================== ======================= = 1= =_1=_=== =1=====11 =1 =

E] ANEEHLUESET_C_R 0507 OS_3 ....
ATTACHMENT PLUS
FICHE DE CONNEXION
CLAVIJA DE CONEX. _"

ANBAUTEIL5 0507 DEE=
ACCESSORIES
ACOESSC_RES
PIEZAS DE MONTAJE - -



Indlce de Io_;G_pos de Co_ccion para laS Usta_;de Numef_s de _eZilS IS

I

B_ugrul:@e /Constr. G_oup / Groupe de Constr. / G_o de Coastr. 05370217/02 I

40 UNTERTEIL 0507 0474 ....
SA$E 0507 0554
PARTIE INFERISURE - -
PARTE INFERIOR

SCHAULOCHBLSCH 0507 0475 ....
INSPECT.HOLE SHEET
TQLE TRGU R_GARD
CHAPA ASERT. INSPEO

VERSCHLUSSSLEOH 050T 0919 ....
LOCK SHEET
VSRROU - -
CHAPA DE CIERRE

z== T === =El

41 AB_ASLEITUNO 0507 0505 1 ....

EXHAUST PIPE
TUBULURE D'EOHAPP.
TUBERIA DE ESCAPE

FLANSCH 0500 2087 I ....
FLANGE I
BRIDE/COLLET i - -
BRIDA

ABBASROHRKRUE_MER 0500 6694 ....
EXHAUST MANIFOLD
COUDE ECHAPPEMENT
CODC DE ESCAPE

•=_ =x=

43 AS_ASTUREOLADER 0507 0E20 ....
TURSOCHAROER
TURBOCOMPR_SSSUR - - -
TURBO

]
I

_ II

1 i
I

l Baugrup_ea-Verzelchnis tier Tei_aummem-Uste_ Seite
Index of Con_ction Grouts; for Pa¢_; Number _s3 Page
Index des Groul:zes_e Conszru_io_ _our les Listlss de Num_t'¢_ ¢i8 Pieces

Indi¢e _ los Gmpos de C.onstwJC¢i=n_ara t_ Listas de Numer=s de _e_'cls 14

EaugrupDe / COhEir. Groug / Groupe de Contr. / GrU_O _e Constr. 05370217/05

43 SCHUIEROELLEITUNO 0507 0505 ....
LUSRICAT. 0IL LINE
00_UITE A HUIL5
TUBER. AOSITS LUBR.

;;_&_Z_;ETZ_..........................._;-_ .......;............:............:............:....
BLANKINS PANTS 0507 005S
0BTURATEURS
PISZAS DE EIERRE

===============================================================================================================

4_ BEFESTISUNGSTEILE 0507 0886 ....
FASTENINGS
PI_CE5 DE FIXAT. - - -
PI_ZA5 DE SUJECION

OE_ERATOR 0SOE 4S17
0_NERATOR
SEN[RATRIGE

_ENERAOOR ...... _ ...... -.........................................
STARTER 0507 0_S_
STARTER
DEMARREUR
ARRANOADOR - -
.........................................
ANBAUT_!LS 0507 0509
ACC[SSORIE$
ACCESSOIRES - - o
PISZAS DE MONTAJE

TEILE Z. _ENERATOR 0506 4986
PARTS OF ALTERNAT.
PIECES ALTERNATEUR - - -
OOMPON.P* SENERAD.

================================================ :::::::::::::::::::::::::::::::::::::::::::::::::::: ======_===-



IndUe de les G_.pos de Construo:_* _ara lab L_stis de Num_ro_-de'_ I ;

@augrum_e/ Coe_'tr. Gro=p / GrouPe de C_nstr. / GPJI_ de Ccmstr. 08370217/02
J

_ 8NTLUEFTUN_5.LEIT. 0507 0453 - i - _ .
BREATHER LINE
CONDUITE 08 0ESAER
TUBER[A 0ESAIREAC,

...... i

K5rLRI5_8NSCHEI8E 08070_90 ....
v_GR50VED PULL5_
_0_IE _ G0_8E
P5LBA TRAPEC_AL

_EHLSEBLAES5 0807_;_-- - - - -
_00LINE FAN
SOUFFLANT8 REFR0t0
VENTILADOR

LUFTLEITBLECH 0507 034_ ! ....
AIR BAFFLE " I
TOLE-CONDUIT.O'AIR
0HAPA _A OE AIRE

5EHMALKEILRIE_EN 0507 5505 ....
NARROW V-BELT
_OURR TRAP 5TROITE i - -
EORR.TRAPEC.ESTREC

LUFTFUEHRUNOSRINO / 0507 0308 ....
AIR EUIDE RI_O I
BAEU8
ANILL0 OUIA AIRE

8CHMALKE[LR.SATZ 0507 OK4? I " i - - -SET NARROW V-BELTS
JEU COUR.TRAP,PLAT = I

JB0.CORREA8 TRAPEO 1 I

I

,
i

r i

BauS_PPen-Ve_l_ichni= dmrTellenumme_n-Lis_n Seite
_dex of Co_st_io_ GI_I_ for Par_ Number _$ P_Se
I_ de_ G¢ouPes de Co_st_¢tion Dou_ leS _stl_ de Numell:s de _eces

_d_e de Con_ruccion las _sti_; de _umems _e _ezasde los Gm_os _a_a 12

Baug_p_e / Contr. Gm_ / Growpe de C,¢nst_./ Gru;_o de C_str. 05370217/08

d0 ABSCHLU$SBLEOH 0507 0858 ....
END PLATE
TOL8 FER_ETUR8
CHAPA C_ERRE - - -

BEFBSTIEUN_SLEIST8 0507 0853
FASTENIN8 RAIL
LAN_TT8 0_ F_X - -

::::_:__:_:::::::_....................... .............
B_FESTIGUNESWINKEL 0807 0852
F!XINS BRACKET
EOUERR8 D.FIXATION - -
ANOUL0 DE SUJECION .......................................

BBFESTIBUNGBTEIL8 0507 180;
FASTENINB$ - -
PIECES DE FIXAT.

---,-- -- --------PIr=z_3_D_. S_" ....................... " _ _ _
DEOKEL 0507 0477
COVER 0807 075_ -
00_VERCL8
TAPA - - -

LUFTLEITBLECH 0507 0478
A_R BAFFLE - -
TOLE-CONDUIT.D'AIR
CHAPA SUIA BE AIRE .....
.........................................

5BERTEIL 0507 0478
TOP PART C
PARTtE SUPER!EURE - -
PARTE S_PBRIOR - -......................................................

ZWISCHEN_ANO OSOT 0807
PARTIT./BULKHEAD - - -
CLOI$ON INTERM.
TABIQUE ZNTER_EDI5 - - -



.............. _ ................. p.........................
Indi¢8 de JO$GruDoS _e Const_cc_on para las LlSta_;de Numsr_ de _r, zas DE[]iln'Z

Sau_uu_ I Cans_. Gmu_ I Groude de _. / C_'u_ de _,_r. 05370317/02 1
F

27 LUFTLEITUNG _ 0507 0473 ....
INLET MANIFOLD
CONDUITE D'AIR
TUBERIA DE AIRE

REBELSTANOE 0507 0505 ....
CONTR_L ROD
TIOE 05 REOLAOE
BARRA O_REOULACION

ZWIBCHENRAD T 050T 0038 ....

IDLER BEAR l

ROOD INTRRMEDIAIRG - -
ENORAN. INT-_MEDIO

REOLER 0507 0557 ....
CONTROLLER
RESULATBUR - - -
REOULADOR

!
='' _ 'l

I
30 W_SSER_OE_LER , 0507 051_ - - - _ -

4

WATER B00LER 1 LREFRDIDIGBEUR EAU - -

ENFRIACOR DE AOUA

KUEHLER/HALTERUNG 0507 OgIB - - - I -COOLER ASSEMBLY
RADIATEUR/SUPPORT - I -
RADI ADOR/SOPO_TE k-

.., j ...... L
BT KUEHLWABBERPUMPE 0507 045S - - - ] -

COOLING WATER _UMP 1
POMPE D'EAU RE_DI I I "
B0g,BA AOUA REFRIG. I

, i
I

' iI
E !i i

_1_ BauRrugpen-VerZeiChn_ _ T_ienumrnsm-Listen Sere

In_ox of CO_tlJCbon Groups for Parts Number U$_ Page
Index _ G_oupes_e Co_ructlon Dour les Li_ de Numeros _ _ec_s

Indite de los GrUDOSde Consl:Tg_on para tas I.T_t_sde Numer_ de _eIa_; 10

BaUgrup_ / DonEts. Group / Groupe de C0nsl_, / G_U_Ode Constr. 053702 I7/02 !_m

37 ANTRIERETEILE 0507 0127 ....
DRIVINO PARTB
PIECES D'ENTRAtNEM
PIEZAS ACDIONAMIE.

====================== ============================================================================== ==_==_====

38 ENTLUEFT.BCHRAUBE O_DT 040_ ....
VENT PLUG
VIE DE PURGE D'AIR - - -
TORN.PUROA AIRE
........................................
THERMOSTAT 0503 O_EE
THERMOSTAT
THERMOSTAT -
TERBOSTATD - - -

AUSGLEIBHLE_TUNB 0507 0514
BALANCING LINE
C0_UiT CD_EN_TR - -

TUBERIA COMPENSAO. - - . .....................................
KUEHLWASSERLE!TUNG 0507 0512
COOLING WATER LINE - -
OONDUITE D'EAU
TUBER.AG,REFRISER. - - - -

KUEHLMITTELLEITUNO 050? 0513
COOLANT PIPE
CO_U!T5
TUBER.MEDIO REFRIG

IiiillItlllillilllllllltiill_Iilllltillllllllttlil I illlilllllll_ii¢lllllIlllil_ltiliiil II_lll II iIll[ll_lt I i1111]

39 AN3AU 0507 O_E_ ....
ASSEMBLY
L'ASSEMELA_E
_0_TA_E .....



Indic8 de los Grubs de Co_st_r._on para las Ustas de Numm'os de _ezas 07=_surt_

Baugt'uFPe / Constr. Group / GmuPe de C_n_. / Grupo de Con_. 05370E 17/02

19 BEFESTI_UNOSTEILE 050T 0352 E - - l - -
FAOTEHINSS
PIECES DE FIXAT. - - -
PIEZAE DE SUJECION

SINSPRITZVENTIL 0507 0524 - " i - -
FUEL INJECTOR {FORTE-INJECTE_R
INYECTOR

20 _EFEST[_U_B.STE{LE O_OT 0_E_ ....
FASTENINGS
PIECES DE _IXAT.
P£EZAS OE SU_CION

FILTERPATRONE 0503 7135 ....
F_LTER CARTR_0BE

OARTOUCHE FILTRANT 4 -
CARTUCH0 FILTRO i I ;

_RAFTSTOFFPUMPE 0507 Gags J ....
FUEL PUMP
PQ_FE _ CO,BUST
50MBA COMBUSTIBLE

2t EINSPRITZLEITUNG QEOT 052] i - - - ! "
HIGH PRESSURE PIPE PTUYAUT5RI5 -
TUBERI__NYEC_I0_ J_

_RAFTETOFFL2IT_NE 0507 00_5 _ _ _ _
FUE_ _INE

00_0U_E00_5UET_ _ _ I

_UEER__0_S_E_I5_ I

S;lugrgp_len-Verzelchnis der Teilenummem-L_sten Seite
tRdex (_ C_¢¢_ Gr_DS {¢;r P;_S N_mber Lists. Fa_e
Index des Gt'oupes de Construction pour leS List_; de Num_'os _ Pit)cm;

l_dlce de los Gr_F_$ {le Co,'=struc¢io_ _:)a_';_I_s List;l= de Nume_ de Piez_ 0S
m

8au_;TuD_e / Co_st;'. (3mu_ / Groul_e d_ Co_b'. / Gr_po de Co_st_'.

21 UESERSTROEML51 TUNE 0507 0363 ....
OVERFLOW L!NE
CONOU _ TE DECHAR_E
TUBERIA DE REEOSE

_1==,_1======_.===.. ============================: _1===1= . =i= i. _,1= . _1= . i_==_ ii _==,,=,¢=¢==== == i=_1==,(=i===_ i=_=_1==_== . _==

OE_l(=. 0507 0455 - -
OOVER 050? 0455
C0UVEROLE 0507 078_ - - -

TAPA - -.....L..... L -

..............................................?............i -.................1 :KRUE_@ER 0507 0455
UAN!FOLD
EOUDE

__o__..................................................- - -
LADELUFTLE I TUNS 0507 0E67
TU_ER. AIRS SOBREAL
TU_ULURE O'AIR - -
TU0. A/SOBREAL [MEN T

;E_[_;_.E............................S_;;%;;-
BLANK IN_ PARTS --
0BTURATEURS

------ -- -*----PIEZA@_DE_C :ERRE .................................................. - - -

ST_.C_STUEC_ 0507 0_ST
PLU_
PIECE A ENFIC_ER
PIEZA 0 =- EN_'JFE i "

. .=. =. _=1=_ _==== _===1=_====, ======x====x_ ====_======== i== ==1====

_7 SEPE_TIGUN_ETEILE 0507 0543 ....
;ASTEN_NES 0507 O?'t_
PIECES DE F_XAT.
PIEZAS DE SUJECION ....



thOr.e de Ios G_tOO_deCon_'uccionlmlra lasListaSdeNume_dePiez_ 0S

/ Contr. GrOUD/ Groupe de Cot_str. / Gtupo de Contr. 05370Z17/02 I 1
5augruP_e

1I $TEUERUNESTE_LE 0507 0353 ....
VALVE DRIVE
PIECES OISTRIBUT
PIEZA_ 0ISTRISUC.

========================================================================== ==================================

15 5EFESTtGUNOSTEILE 0507 0487 ....
FASTENI_6S
PIECES DE FIXAT. - ....

PIEZA$ DE SUJEOION L
FILTERPATRONE 0503 2122 " -
FILTER CARTRIDGE
CARTOUCRE FtLTRANT - -
CARTDOH0 FILTRO -
........................................ _ ......................... .
UESSANSGHLUSS 0507 0488
TEST COUPLING
Paise DIAGNOSTIC
EMPALME O.MEDtCION ....

OEL_UEHLER 0507 0485

-: _:. O_LE00LSR ! .....

RE_0_OISSEU.
_!_.°_R_5_E_........................... :......
0_LKUEHL.GEFESTIG. 0507 0609
0_L O00LSR FASTEN.
ATTACHE REFR.HUILE
SUJE0.ENFRI.AOEIT5

iiiiiiii iiiii......................... --iiii-iiii.......i......
05TURATEURS
PIEZAS DE CIEERE - -
......................................................

_1_ 5=U_lI_n*Ve;_._=_::hnis der Teilenumm&,m-Listen Salts

IndeQ¢of Coh_ion GtOu_; _Or Pa='_ Number LiStS Page
Index des Grouoes _ Const_lctlon pOUr 18_;_ de NUmBrC$ de _

I_EBUI'JrZ Indice de los G_pos de C=n_ccion para las IJst_; de Numems _ _ez_; 05
r

Ba=s_l:_e / C_nstr. Grou_ / G_de de Constr. / Grupo de Constr. } 05370Z17/02

15 OSLKUEHL_EGEHAEUSE 050? 0Z54 ....
OIL OO0LSR 50X 0507 0555
501TIER O.REPRI_SR - -
0AJA 5NFRI.ACSIT5
..............................................................................
HYSRAUL.OELKUEHLE_ 0S0_ 5_0
HYDRAUL.0IL COOLER
REPR.D'HUILE HYDE. - -
REFRI0,AOTE,OGNVSE

==== ======================================================== ========================= ========================

15 0ELSAuEROHR 0507 08_5 ....
0IL SUCTION PIPE
TUBULUR5 D'ASPIRAT
TUB0 A_PIE.ACEITE

====================================================================== =======_========_ ========================

17 5EFESTIG NGSTEILE
FASTE_,_ 0507 0575 ....
PIECES DE FIXAT.

-.-----.--------#IEZA$-O_-$UJE_I_N............................................................. -
5INSPRITZPUMP5 0507 0472
FU_L INJECT. PU_P - -
POMPE D'_NJECTION
50_A DE INYEOCION
........................................ _ .....................................
ROLLENST05SSEL 0507 0525
ROLLER TAPPET
POUSSOIR A GALET
TAOU5 05 RODILL0

=. _============_===_======* . ================================ :==_== . ====== :::::::::::::::::::::::::::::::::::::::



Raug_ppe / CoasT, G_ug / Gmupe de Contr. / Gm!ae de Contr. 05370217/02

09 SCHW!NGS.DAEMPFER 0507 0490 / ....

VIERATION DAMPER - _ -

AMORT.V[BRAT_(_S
A|,|0RTIOUAO. 0SC ILAC

_E;;;_2;................................._; _;"
FLYWHEEL

: .......;_i;_;_[_................................;;;;-;;_i---_ --L _
ACCESSORIES
ACCESSGIRES - -
PIEZAE DE MONTAJE

======================== ======================== • _1=1=11 =i1= _=_= =_lm=_ . = ==_=1== ===11== ===_=_i=_==_c= ==_11==_===

06 PLEUELSTANEE 0507 0354 ....
CONNECTINO ROD
BIELLE - - -
BIELA

07 KCLEEN 0507 0GS_ ....
PISTON
PISTON
PISTON

OE BEFESTIOUNGSTEILE 0507 03ES ; ....FASTENINGS

............................?......I.....?......- - -

" _ Baugr_=en-Ve_zeJ_J1nis der Tetle_umme_-_'ten Seite
Index of Cons_gction G_U_'J for Pa_s Number _s_ Page
Ind_ des G_ut0es de P.,_nst_c¢ion =our les _s_s de Num_ de _eces
tn_ce de _s G_gos de Cons_uc¢ion _.'a la_ _ de Numero= de _e=,l_ 04

Bag_p_ / C_nscr. G_ug / G_upe de Contr. / G_pO =e Cons_r. 05370217/02

08 MOTORAUFHAENGU_E 0507 0]E_ ....
ENGINE MOUNTING
EUSPENSION MCT_UR
ANCLAJE OEL MOTOR ....

_LI_OER_;Z;_;; .EAO.............................. °;_;-;_;;'_- ..... :-......
CULASSE - "
CULATA......................................................................................... -,
EYLtNOERKOPFHAUGE 0507 08S7
VALVE MEC_A_.COVER
CAR07 DE CULBUTEUR
TAPA DE EALANCI_ES

09 RAEBER_A$TEN 0507 _ES_ ....
GEARCASE
E0iTE 0"EN_REi_A_ES *
CAJA 0E ENGRAN_JE$

_lllll i Illli(illl_ill i _iliiI11 1 illl_il ii IliIlll I_llllllliii] { 1111111111 1 lllliill_llil(ll_llliiill: illl i ii_llil

iO NOCKENWELLE 0E07 OE_I ....
CAMSHAFT
ARBRE A CAMES - -
ARBOL DE LEVAS

Iiiiltiillll_liii{lilillllll 1 I1_ illllilliillJllllll_lllll] {illl_llllI]lll_llllJ_llll IilI1_II1_ I ii

]i KIPPHS_ELBOCE 0507 0357 ....
ROCKER ARU BRACKET
SUPPORT DE L'AXE ....
CABALLETE BALANC_N
.........................................



oEisJrl-_ Indite de _s Grupos de Con_ccJon _8_ 14e;Liras de Numero$ de Pie.zJts 0_

Bau_pde / Co_sU. Group / G_'oupo de Co_s_. / G_po de Con_r, 0537C217/0Z

01 BEFESTIGUNGSTEILE 0507 0381 _ ....
FASTENINES lPIECES DE FIXAT.
P_EZAS 05 SUJECION

ENTLUEFT.SCHLAUCH 0507 0050 _ - - -
BLEEDING TUBE

iTUBE DESAERATION - -
_ANSUERA DESAIREA,

F_EPLRUNESR0i-_ 0507 0645 I ....G_DB T_BE
TUYAU DE 6UZDAEE
TUBO _UIA

KURB.BEH.ENTLUEFT, 0507 0052 ! ....
CRANKCASE BREATHER
RENIFLARD - -
OE_AIREAC. BLOQUB !L

KURBELGEHAEUSE 0507 0537 _ - - "F - -
CRANKCASE /GARTER -
BLOQUE DE CILINDR. L :

0ELMESSETAB 0507 0805 _ - I - i - -
DIPSTICK
JAUS5 D.PROFONDEUR

SONDA DE ACEIT£ iI i

VERSCHLUSSSTOPPEN 0507 0027 ....
NIPPLE
BOUCHON

3APO_ f

VORDERE_-DECKEL 0507 0352 I ....
FRONT COVER
CCUVERCLE AV
TAPA 05LANTERA

!
' !i

I I
i L

Baugrc;]p!=en-Verzeichni-*;der TeUenummern-Listen Seite
Index of Construction Groups for Pads Number Lists Page
In4ex des Gr_upes (_eConst_Jct_on pOUrte_;List_; cte biume_ de P_O¢I_

K Indite de los Grupos de Construction ;;era las L_stas tie Numer_; de PiezasIsEcrrz O2

Baugru_De / Constr. Group / Groupe de Constr. / Grupo de Constr. 05370Z 17/02

0,0R0 K AL E NT LV LV LA0L  ET 0ESSURESTAT ETE C|0BETS U5 0E0- i i i i
KOLBENKUEHLDUESE 0507 0470
PISTON 0OOL. NOZZLE
_ _CLBUt_ D. REFR010.
TOBERA DE REFRIE.

================================================ ,,,==x===¢==_=_ ==l=====,=s== ==¢=====¢l¢===1:====_,¢====== =====_,_==zl==

02 0ELWANN5 050? 0B¢7 ....
OIL PAN
GARTER A HUILE
CARTER DE ACEiTE

================================================ =====_=_=_===_ ======_===== ===_=<w====_==_¢==l========== =_======,=¢=¢=¢===

05 BEFESTIGUNSSTEILE | 050? 0580 ....

FASTB_INB$ ! 0503 I00_

PISCES DE FIXAT,
PIEZAS DE SUJECION

_;_;_;_ ........................;;;;-;;_;-
v-_ROOVED PULLEY
_CULI5 A GORGE
PC)LEA TRAPECIAL

KEILR.SCHEIBENANB. I 050? 0249V-BELT PULLEY ASSY
U0NT.PCUL IE COURR
_0NTAJ, POL5A CORR. - - - -

KURBELWELL5 0507 0533
CRANKSHAFT
ViLEBRE_U IN - -
CIEUENAL - -



Gegengberstellungsverzeichnis

DATUM: 20.10.94 SEITE: 14

i_OTOR - NR. PRODUKT-NR. BAUART NENNLEISTUNG
VON - BIS KW I/_IN



GegenQberstellungsverzeichnis

DATUM: 20.10.94 5EZTE: 13

MOTGR - NR. PRODUKT-NR. BAUART NENNLEZSTUNG
VON - BI5 KW 1/MIN

0 031 655 05370217/02 BF 6M1013 141,0i 2500
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Cotter

IKHD
DEulrz ,Bloquede c;I;ndros 0130 -01- 0507 0537

18 4 A -.... O

2O

KURGEL_EHAGUGE CP-ANKOASE "TO" GL0=GE DE O_LI_R. 01SD-D' 507 0537

I O4ZD 561E 1KURSELGENA_USE CR_CASE A_TE_ SLGOU_ DE 0[L_ND_. _[T P0S ....

WITH _TEM....
AVEO POSTE....
CON _0S ......
(2-8,_0-12.14.1E,17-20)

2 0420 1011( 14_SEC"SKANTSOHRAUGE HEXA_0N SET SCRGW VIE T_TE HEXAGONAL TORNZLL0 DE CAS_ZA

3 O4ZO 00781 I_tPASSGUCHSE DOWEL GUSH 00UZLLE CENTRAGE ;ASQUZLL0 D.AJUSTE
a O_13 T_43 VE_LU$S$CHRAUSE _gNE_ _LUG gO_CNON F...T. TAI_ON RD_CADO DI_ OD090B-_X_,5-ST-_4_

5 Dill 8SS8 !DICHTRJN_ ;EALIN_ R[N13 BAGUE D'ETANCHEIT_ _NILL0 JUNTA DIN O07603-A 14 x 1S -CU Ol

E8DllT01l?91SB91E9 VERSCHLUSSSCHRAuGEVE_SCHLUSSSCHRAUGE_REW_REW_LuoPLUG _0U;HON FILET_ TA_0N _DSCA[0 _EHO028_-gGG-MSGX1,5-ST-_C-_5

7 0117 E_07 VERSCHLUSS_HRAUGE _REW PL_ BOUCHON FI_ETE TA_ON R_CADC H OOEBI_-90E-M_XI.S-ST-g4C-P
_E 5

BOUC_ON FILETE TA_0N R0SOADO H 00ZB_G-EOB-_I_X_,E-ST-_4C-_
RE 5I

1010_20 DOG1 LAOE_GU_G _EARIN0 SUSN BABUE _AS_UILL0 COJINETE
/

Ii10420 0022 LAOERGUCHSE GSARIN_ GUSH BAGUE GA_UILL0 COUINgT_

l_lDll7 _E KERNLOGHVgNBCNUUGSCORE HOLE PLUS _DU_HON TR_U DENS TAPON CIERR_ MACHO H 0GZBE0-A_E-ST_FE/ZNPHR
I

IIIDIID 0_I0 I VERSCHLUSSSCH_AUBE SCREW PLUG _0UC_ON _ILETE ITAPON ROSCAO0 BIN 007GDI-AMI_I,S -S_-AIG

lS 04_0 _518 I FGEHRUNGSHUELGE GUIDE SLEEVE DOUILL_ DE GUIDAGEICAS_UILL0 _UIA

_7 0420 EB17 I FUEHRUNSSHUgLSE GUIDE SLEEVE DOUILL_ DE GU!0A_E GASOUILL0 _UIA
I_ 0IIE 57G0 I SGHL_TZSTOP_EN SLOTTED PLUG BOUGHONFEN_U TAPDN RANURAD0 H O00710-M_EXI.5

19 0420 0_E5 _ GYLI_ERLAUFGUCHSE CYLINDER LINER CHEMISt DE GYL. 0AMEBA _ILINI)R0

_0 O33_ GO_ _ _UN_DICHT_IN_ 0-SOAk ANi'_EA__OR!_UG JUNTA TORN!CA N OG_G_7-31B I G -_P_-_-_D

85 Of01 la8_ _ glCHERUN_S_ITTSL SAFETY/LOCK.AGENT R_SlNE-FREIN M_D]0 AFIANZAI)0R H 00OG_9-DEUTZ DW 72- 50 _L

- 01 "- IG.0S,B_



_B

m
z

r_ :g

_
C

;u _
.

_
a

'%
.

'.
ro

_f
_,

%
-

--
.

_.
5

_l
'-

,
X

_;
_

",
_'

_;
*_

'
-"

-_
,"

'_
,_

"J
,;U

',

,,.
__

:_
,,.

,v
_,

.
,_

..0
,

o
,

,,_
._

-_
,i_

,_
c,

/.
,'_

,_
i_
v
_
,
!
,

,¢

:
,.-

.-.
.
.
.
.
.
._

._
:r

_.
._

-,
_-

.'_
...

<v
"r'n

0
_

,t
,'_

t'_
'-"

_
_

_,
-k

"_
_

"_
._

_.
,t_

.)
u

/
_.

'-'
0/

'
.
_
,_
'"
.
._
.
'
a

_
'
,
,
,_
;
,

o o



-4

-
-
_

Q
'O

0
.

N
_

;11

1>

-q
-+

U

°_
0

g

c,
:_

P
+

_
¢+

,+

•
_j

_:
:

_
•

iii
,

,

T
_

I_
1

o

o
_

_
_.

_
O

0
.-

-
0

°
_

_



1i Coffer a : huile
Q_I_E " Carterde ocelte 0130 -02- 0507 0847

g

- 0_ "o 08.08.94



_
_

r
_

_

-.
(l

_ _z rll

_
Q

_
O 0 r_



......""" IPouIie 6 gorge tropezoidoleKHD
D_'UI"Z Poleotropec;al 0130 -05-- 0507 0464

_L_//>" /I ,
I Ii ,"r,; ! ,k%.

I _. i

KEZLRIEMEN$CHEIBE V-GROOVED PULLEY POULIE A BORGE POLEA TRAPECIAL 0130-05 507 04E4

I_I_. ltile-lr. _'I 9_UT_H ENgLiSH FRA_CAI_ _PA_OL i _umm_'t/B_l_t1_nS

I 0419 8B081 I KEZLRIEMENSCHEIBE V-@ROOVED mJLLEY POULIE A GORBE mOLEA TRAPECIAL IL_ESCHWAERZTI I TEST.T_RX H OC2O3_-HB_BX_,SXBO-_O,B-OE20lq 9A15 B T_X-SCH_R_UB_ T_X-HEAD _LT Vi_ A TETE T_RX TOR_ILL_

- 0! =- 18.03.94
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Vilebrequln
KHD

DEUTZ Cigue.ol 0130 -05- 0507 0533

KURBELWSLLE CRANKSHAFT VILEBRE_UIN CISUENAE 0130-05 507 0533

_1 T¢ile-Nr. _z_" DEUTSCH ENGLISH RRANOAIS ESPANOL Numrra=r/Beme_gi i

_IOZ_Z S57% _ KURBELWELLE V[LEERE_UIN Ct_EN_L NEUTE[L.

CRANKSHAFT KOMRL,AUSTAUSCHTE!LMITPOS.S_EHE POS.(A)
SPAREPART (NEW).
REMANUFACTUREDPART
SEE ITEM (A) COMPL. WITH
ITEM
NOUVELLS PIECE.
PIECE DE RECHANGE VD[R
REP. (A) CO'LET AVEC
R_ =.
COMPONENTSNUEV0
COMPONENTEREACDND CIDNAOD
VER P_S. (A) C0kIPL. CON
POS.
A 950
E (2-4)

02SS _430 KURBELWELLENLASER MAIN BEARING PALiER D_ L!SNE COJ_NETE D.BANOAOA NORMAL (A) M_ RD.

UNTERWASSTUFE SIEHE PQS.(R)
STANDARD (A)We RD, FOR
UNDERSIZE SEE ITE_ B)
NORMAL {A) U_ RONt_. COTE EN

OIAN. NORt_AL (A)UU. MEDIDA DE
DESGASTE VER POS. (E)
A BS.D0 MW
B 95Z,952I

S O2_Z 94381 ANLAUFSCHEZEE THRUST WASHER RONOELLE DE BUTEE ARANDELA TOPE NORMAL {A)MM, UEBERMASSTUFE

r $IEHE R0S. (E)
STANDARD A)MM. FOR OVERSIZE

] SEE !TE_ IE)
I NORMAL _A)MM, OSTEEN

SURDIMENSIDN VOIR POSTE (E)
NORMAL (A)_U, SDBR_MEDIOA VE
_35. (5)
A 2.9 u_
B E53,_63

- 01 - 2S.0B,94



I .............

Vilebrequln

KHmu .D==UTZ Ciguen=l 0130 -05- 0507 0533

II I
f Jl I

I 11
I iI

i t ts

KURBELWELLE CRANkShAFT V!LEBRE_UIN _I_dJ_NAL 0130-05 90_ 0933

• OEUTSCH RRANCAIS ESPANOL Nummer/l_merkuagI_d[ Teile-Nr. _t_hI ENGLISH

3292_434_ 91PLEUELLAGE_ _GERO _EA_[NE P_L_E_ TETE E_ELLE _931NETE O&_.EIEL_ N{ERM&L{_) _ R0.
U_TERMASSTUFE SIEHE POS.(S)
STANDARD (A)MM RD. FOR
UNI)ERSIZE SEE ITEM (B)
NORMAL (A) MM ROND, 00TE EN
SOUS-DIMENSION. VOIR POSTE (B
DIAM. NORMAL (A)MM, =EOIDA DE
OESGASTE VER P0$- (B)
A 89.00 u=
B 954,954

D292 SE?4 NE AUST.-KURBELWELLE EXOHANG.ORANKEHAFT VILESRE0.0"ECHANGE DI_UENAL REACONDIC AUSTAUSCHTEIL FUER P0S. (A)
KDMPL. HIT POE. (9)
REBUILT PART R_ IT_ (A)

COJ!NETE COWPL• WITH ITE_ (B)

PIECE DE RECHAN_E POUR POS(A)
C0_RLET AVEC REP. (B)
PIEZA R_ACOICOtCIONADA RA_e,
_09. CA)
COMPL. CON ROE. {_)
B 9E2.953.E54 BZW 962,963.96_

OEZt0EE2 9431NB KURBELWELLENLABER MAIN SEARINS PAL!2R DE LISN2 O.9ANCADA 1. UNTERMASSTUFE

i 1ST UNDERSIZE
IER2 COTE EN 90US-OIMENSION
_A _EDIDA 09 OESGASTE
g_._5 _ RD

95310_92 943_ N_ ANLAUFS_HEIEE THRUST _ASHER RON_ELLE DE _UTEE ARANO_LA TOPE l UEBERI_SSTUF2

i IST OVERSIZE
_ERE COTE EN SURDIMENSION
IA S09REM_DIDA

E54 0292 94_5 3. I U_

NB PLEUELLABER BiG END BEARING PAL!ER TETE _IELLE CCJINETE OAB•BIELA I. UNTERWASSTUF2
1ST UNDERSIZE

I 1ERE COTE EN SDUS-O!MEN$!0N_A _EDIDA DE DESGASTE

97,75 MM RD

- 02 - 29.08.90



_, Vilebrequ[n
KHD=,,=u"_ Ciguenol 0130 -05- 0507 0533

:[

_URBELWELLE CRANKSHAFT VILEBREOUIN CIGUENAL 0130-0S 507 0533

__ Teile*Nr. _tc_hl"1 OEUT_CH ENGLISH FRANCAIS ESPANOL Nummer/Bemerl_= s
96210292 9432tNB I_URBE_WELLENLASER UAIN BEARIN_ PALISR DE LIGNE COJINET9 D.BANCADA 2. UNTERMASSTUFE

963 0292 9439iNB ANLAUFSCHEIBE

END UNDERSIZE
_=.E_ECOTE 9N SOUS-OEUENS_ON
ZA MEDIDA 0E OESEASTE
84,E0 uu RO

THRUST WASHER RONDELLE DE BUTEE ARANDELA TOPE

964 0292 9436 N9 PLEUELLABER BIG END BEARINB PALIER TETE BIELLE COJINETE CAB.BIELA ENDS"UNTERMASSTUFEuNDERSIZE

EEME _0TS E_ EOUS-DIMENSION
2A M_IDA 09 DESBASTE
S7,90 UM R_

- 03 "- 96.08.94



Pieces de flxat;on
KI,ID IDI=UT z P_ez0s de sujeci6n 0_._0 --05- 0_07 05BC)

..-'"

._.C t. J ._---. I _ \

iip"/ f _, I T Ill

*'It,,_ • f I

,,/;/ ,' ,,'_,-'Td _;,;//
t Q l / /_ l

i • / ! l

_,J ,h : ", , j . / /_

-- \.', .... .'.y

BEFESTIGUNGSTEILE FASTENINGS PIECES DE FIXAT, P:EZAS DE SUJECION 0130-05 T07 0580

0_ZO _2E 10 S_SKANT$_HRAUBE HEXAGON BOLT VIS TETE HEXAGONAL T0_N*OE _ABE.EXAG.

- 01 "- IB.0E.E4
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.Accessories .,

Kilo, Accessoires
DEUT2 :P_ezosde montoie 0150 --05-- 0507 1002

2

f, _ it I _ I I i
it _ #4P • • i I ii

I#- _ /# • t # % I [ Ill

//**I:, ,,_,,,_,t, , ,:/

J

I ¢¢'s

I • #

\ .-R"

ANBA_T_ILS ACCESSORIES ACCESS0[RS$ P_EZAS DE MONTAJE 0130-05 507 100S

)_1Teile_Nr" _z_t_" DEUT$CH I ENSL[SH / FRANCAIS ESPANOL Nummer/Bemed_4eg _£K

, I0,20 75,51 11BUCHSE IBUSH OOU,LLS C,S=U'LL0

E QI_S $3_31 I!R;LLENK_EEL_E_ }_ALL EE_[NG _0ULE_. _ _tLLES RGO_MIENT_ _.?_3L_S 3[_ OOOSZE- 6Z0_-Z_S C_

I
'LASERFLANSCH 5EARING FLANGE _RIDA DE COJIN_TE

3 C216 5148 BRIDE SUPPORT

- 01 =- _8.0S.94
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" P_ston
KHD

DEu'rz Piston 0130 -07- 0507 0650

--s-- FTC6-1

__ . -4 (5-7)--
6

- 1(2-4)
_7

KOLBEN PISTON PISTON _ISTON 0_30-07 507 0650

Bild - - _= _t=k. O=_sS0_ E_LZS_ FRA_CA[$ t 6SPA_0L [ N=_meTitle_tcckun_

Pos. I Jesse _T. _=hl _ ' i
_ 0420 545_ II_0LBEN P_ST0_ PISTON IPISTON U_T P0S ....

IWtTH ITEU ....

_VEC P0$TE ....

i 00NP0$.....
(2-_) "

_ _ K N WITH ITEM ....

2 0 26 0139 0LBE BOLZE_ PI$_0N P!N AXE 0E PIST0_ BULON 0EL P[STON

3 0_20 0339 2 SP_ENORiNO SNAP RINE ANNEAU ELASTIQUE ANILL0 D,EXPANSION

4 0420 _308 1KOLBENRIN_SATZ JUEG0 AR0$ PISTON MIT P0S ....

SET OF PIST. RINE$ JEU DES $EOUENT$

! IAVEC _OSTE ....

CON P0$ .....
{5-?)

5 0420 06_0 1ITRAPEZ_I_0 _EYSTONE R_NG SEGUENT T_PEZ0!0. SEGMENT0 T_APEC!_L

_I_T_I_0 $_0_ _0_I0_ S_,_ 60_I_

_ 0_6 _ _ _F_$_!_ _I_ _0_T_0_ _I_ IS_NT _ S_I_T0 _N6_6_

- 0I "- _8.03.94



Suspen=on du
s=_.,_ ,,_ 0130-08-0507 0164

i ii i

MOTORAUFHAEN_gNI5 ENG]NF.. _UR'IING SUSPEN_]0N MOTF..UR ANCLAJE DEL MOTOR 0130-OB 50'7 01_

$tr, x.

VI$ TET*S HEXA60NAL TORN.D--" _,ABE.EXAG. 000933°M_0

iz_hll DEUTSCH ENELISH FRANCA !_ ESPANOL Nummer/Bemerkung

21011:i 2.:12 31 AUFHAENGESLECHs_.HSKANTSCHRAUBEIHEXAGONFSUSPENS_N_BoLTPLATF"TOLE DE $USPENDU CHAPA _)E SUSPEN$. DIN X Z2 - 8.8_A4C I

J

- 01 =- 18.03.94



IPieces de fixationKHD
DIEU'rZ Piezos de sujeci6n 01_0 -0_- 0S07 0_56

•

[
.f _.AI 3". -. ¢

O//

BEFESTIGUNGSTEILE FASTENINGS PrECiS DE F[XAT. PIEZAS DE SUJECION 0130-08 507 0356d lt_ _ _ JUNTA DE O_LATA

Pos.t Te_-Nr, _z_ 0 T_ ENGLISH FRANCA_ _SPA_0L N_eamer/Bemeck=_

I 0420 Z005 28_ZYL.K0 SCHRAUBE CYLINDER HEA_ BOLT GOUJON CULASSE TORNtLL0 DE CULATA

Z G4_O 155_ NS ZYL.KOPFOIOHT_NG CYL[ND=HEAD GASKET JOINT OE CULA_SE
0420 15601NB ZYL•K0PFDICHTUNG CYL!ND.HEA_ 0ASSET JOINT D0 CULASSE JUNTA DE CULATA

04_0 _561NB ZYL,_OPFOICHTURG CYLINO.HEAO GASKET JOINT DE CULASSE JUNT& _E _ULATA

- 0; "- 25.10.03



-,....._ ..... v |
_. Culasse

IKtlD
a,:u'rz Cuioto 0130-08- 05070651

2
• .4%

16 15 _ '.-- 8

"---r-- ! 8"-_-., 18

"_-"- ¢> 9

. ._) 2

1 1(2-16)

12

ZYLINDERKCPF CYLINDER HEAD CULASS6 CULATA O130-DS 50? 085I

PoE.8Jld Te_-NC," _t¢_za_l , CULATA

OEUTSCH I ENGLISH i _R_CA IS I ESPANOL Ncmmer/Et_erk=a 9

I 04ZC 5357 I ZYL!NDEREOPF ICYLINDER HEAD !CULAS$E MIT P06 ....

) WITH ITEV ....

_VED POSTE...._0N P0S ......

9 0115 3857 tZ (2-16)

G 011T 9634 6 KERNLOCHVERSCHLUS_CORE HDLE PLUG _UCHON TROU DE6$ TAPCN CIERRE MACHO H O0286O-A36-S$-FE/ZNPHR

3 0110 0840 1VERSCHLUSSSCHRAUB_ SCREW PLUS EOUCHON FILETS TAPDN ROSCAD0 DIN 001E04-AMi4Xl,5 -GT-A4C

4 Dill 8686 1DICHTRINS SEALING RING DIN 007803-A 14 X IS -CU

8 0116 6626 6 KGR_L{_CMVE_SOHLUSSO_RE _CLE _L_6 TAP_N C_GRRE MACHOH 000_%t-_20

S ISlE 4668 24 VENTILKGGELSTUECK VALVE COLLET SEMI-CONE VALVULA H OOTOG0-MK S

? 0420 0114 I2 FEDERTELLER

8 0420 0150 1Z DRUCKFEDSR

RUNDDICHTRINS 0-SFJ_L H 002587- 5 X 1,5 -FPM-1-88

r0 0400 1236 IS VENT!LFUEHRUNS

I1 0420 0170 6 VENTILSII"ZRIN6

[6 0110 0371 6 EIMLA$SV_NTIL iI_LE_ V_LVE $0UPAP.D'AD_ISSIONVALV_L._E, A_IS]DN
kG 0_20 40_ S AUSLASSVSNTIL EXHAUST VALVE 8AGUE D'ETANCHEITE ANILL0 JUNTA

r3 0420 4015 SOUPAP.D'ECHAPPEM. VALVULA DE ESCAPE

_ZRING !VALVE SEAT INSERT

r4 0420 S VENTILSI SIEEE RAPPORTE ANILL0 ASIENT.VALV

01?l I VERSCHLUSSSCHRAUB_SCOW PLUS

IS 0_II 8659 DIN 00?S08-A 10 X IS,5-CU3 DICHTRIN_ SSALIN3 RING

_OUCHON F!LETE !TAPON ROSCAD0 DIN OO7604-AMIOXI -ST-A4C *

15_OID1 1442 I S_C_ERUN_S_ITTEL I8_FETY/LOCK.AGENT RESINE-FREI_ {MED_O AFIANZ_DO_ OOOBSg-OEUTZ 0_ TZ- 250 _L/

- OI =- i8.03.9_



I Mecnomco_ VOlVe cover

Copot; de culbuteurKilt)
=Eu'rz Tapade balancines 0130 -08- 0507 0857

2

ZYLINOERKGPFHAUBE VALVE WECHAN.COVER CAPGT OE CULSUTEUR TAPA DE BALANCiNES 0130-08 507 0857

f_ 1 E!NFUELLVERSCHLUSS HEXAGON BOLT VIG TETE HEXAGONAL Nummer/BemeTkUnlc. G-A4C_

_" OEUTSCH ENGLISH FRANCAIG ESPANOL

3¢_0Tei=e-Nr'_8 _ VE_T_LA_TR,HAUBE VALVE MECHAN.COV_RC_POT OE CULBUTE_R TAPA DE _ALA_O_EE

4G0 5894 I DICHTUN_ GASKET GARNITURE/jOiNT JUNTA_7 EGG0 FILLER _AP BOUCHON DE REBPL TAPON LLEN_0

i _17 G2G3 I31SECHSKANTSOHRAUEE TORN.DE CA_E.EXAG. H 002COE-F-M G x _G-

- 01 =- 04.08.94



Boite d'engrenogesKI.ID
DEIJTZ Cojo de engronojes 01._0 -0_- 0507 05,31

5

RAEGSRKASTEN _SARCASE BOITE D'ENGRENAfBB GAJA DE ENGR_LNAJBS OIS0*OS 50? 0531

_l_ Teiie-Nr. _Szztah¢l_l'l DBUTSCH ENGLISH FRANGAZB ESPANOL Nummet,'Seme_un 9

• _I0._D 3228 t IIRAEDS_KASTEN GSARCASE BDITE 0"EN_ENASES D.JA DE ENSRAN.JE8

E 01I_ 3362 1glSECHSKANTSCHRAUBE HEXAGONBOLT V_8 TETE HEXAGONAL TORN.DE CABE.EXAG. H 0OEODg-F-M 8 X 35- ID.S-A4_

=_.2ca3s2 , ,SLL_0rC_T_N8ROT.S_A__I' SEA_Joi_TA_E_R_ RE,EN =
so,,2z,82 2SS;,SKA"_SC"R'0BE"EK_0NBD_T /IS _ETE"EXAGO,A_T0_,_ECAS88_AS._GS_*O%DOOSSZ-=_8_80- _0.g-0E
601!0 7117j E SCHE_BE 2;Ay:;:A ;,Nr

7J01178_881 IISCHLAUCHANSCHLUSS 0 - , 0 D " 18L. CO, . 5UE DO -G 8/ .,5-

8_01118B_i 1!DICHTRINS GEAL;NB RING BABUS D'STAN_E[T8 AN[LL0 JUNTA N_-,_R.D_N007603-18._2.0_.D._41814X 18 -DU Oll

210!1438031 IIVSRSCHLUSSSCHRAUBE SCREW PLUG g0UCHON FILETS TAPDN ROSCAD0 DIN OOOSlO- UI4Xt,5 _ST-A4C
r

Ig? 01009893 I GI_HERUN_SMtTTEL SAFETY/LGCK,A_GNT RESING-F_EIN MEDI0 AF!ANZA00R H OOO899-DEUTZ DW ?t- BO ML

2340_016024 MWt_-NN. GIC0_B931 _ICHTUN_'_MASSE PACKING _OMPOUN_ HERMSTIC PASTA H_RMETIZANTE H OOOSBS-DSUIZ DW 6?

- 01 =- tS.D3, g4



_--_ Art)re a comesKHD
,",='U"rz Arbolde _evos 0130 -10- 0507 0811

1

NOCKEN_ELLE CAMSHAFT ARBRc- A CAMES AR8OL DE LEVAS O130-10 507 08I_

T 0420 5367 1 NOCKENWELLE ICAMSH_,FT ARBRE A CAME5 ARBOL _E LEVA$

- O] =- 20.0?.94
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I r_ocKer arm DrocKetKIMII_ Support de l'oxe

DEUTZ I CoboIlete de bolonc_n 0"[30 --11- 0507 0357

c:z .,O '--. "'--.. i e8

, -..-_.,¢...it__._,;--&'(___'/_". 2 "-- . 6_..-.c,!._,_Z._)_.._._ -...-.. v..

L -_ r-. -. C = o_=== ._r... • ) ._j, "'.

L_, ."--: 2-#-;-" ,, _/ -.

--. , ['_-.j_. _ ,J ^ I

KiPRHEBELBOCK ROCKER ARM BRACKET SUPPORT DE L'AXE CABALLETE BALANCIN 0130-11 B0? 0357

Teile-Nr. " 08UTSCH ENBL [$M FRANCAIS ESPANOL Numm_/BemericunS ='tK

I)OA20 0858| I)KIPPH_G_LSOCK ROO_BR ARW BRACKET SU_0RT DE L'AXE CABALL_TE BALA_CIN'

zro420osBo_B EIPPHEBELSOCK ROCKER ARM BRACKET SUPPORT DE L'AXE CABAL_ETE BALANCIN

310420 0981 _ I KIPRHEBELBOCK IROCK5R ARM BRACKET SUPPORT DE L'AXE CABALISTS BALAKCIN

410420 _OE31 IE KIPPHEBEL IROCKER ARM CULBUTEUR BALANCIN

01;0 7731 IBISICHERUNGSRINS CIRCLIP :IRCLIR ANILL0 0.SEOURIOAO BIN 00047]- 21Xl.B

Tt0419 ZBBB iZIEINSTSLLSCHRAU_E AOJ_STIN_SCRE_ K_S 0E REBLA_E TCRNI_L0 GR_UAGLE

810210 9837 _21S5OHSKANTMUTTER HEXABON NUT E=ROU HEXAGONAL TUERCA EXABONAL

9 0111 lISB 14 SECHSKANTSCNRAUEE HEXAGON BOLT Y_S TETE HEXAGONAL TORN.DE CABE.EXA0. _!N 00093_- M 8 x 75 - S.8-A4

- 01 "- _8.03.9_
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O£LKUEHLERGEHAEUSE OIL COOLER BOX BDITI_R D.RERRIGER CAjA ENFRI.ACEITE 0130-15 507 0484

Teile-Nr. _a_bl" DEUTSCH ENGLISH FRANCAI$ ESPANOL Nummew'Bemer;q=ng
i G420 Z316 I CELKUE_LER6EHAEU_E 0_L CCOLER _GX BO_T;E_ D.REFRtGE_ G_3A ENFRI._GEITE

WiTH ITEM ....
AVEC POSTE ....

i :DON _0$ ......t i =
210_z9 24=T I ltG.WINDEBUCHSE SCREWED GUSH DOUILLE FZLETEE CASQU!LL0 RCSCADO

i 3 0_;_ 33531 Z'SECHSKANTSCHRA#EE HEXAGON 80LT V_S TET_ HEXAe0NAL TORN.DE CAEE.EXAG. O0Z0OO-F-M 8 X 50- T0,E-A4C

4 04ZO 08_E t 101CNTUNG gASKET GARNITURE/JOINT JUNTA

E 0;14 3383{ 12 EECHEKANT$CHRAUBE HEXAGON EGLT V_S TETE HEXAEONAL TORN,DE CA3E.EXA6. 00ZGGO-F-M 8 X 75- 1O,£-A&C

I87 0IC0 E8_3 ] SICHERUNGEMITT_L EAFETY/LOCK.AGENT RE$1NE-FREIN MECIO AFIANZAOOR 000699-DEUTZ DW.T]- E0 ML

- C1 -- Z7.05.9_
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Pieces de flxatlonKIlO
Dm=e.J'_ Piezas de sujecZ6n 0130 -15- 0507 0487

=

187 ,I, J,_._.,/ .,I._'_.

\_'_"=-..-.-.,_,.- _'_.? ._-..
_. -.-.-.-.g:..-..-.<--..

_-'_,-."."- "-'-3.-'_....:

1%£=- _.-,,._yc:--<.

_----_-- _(2)
2

BEFESTI_UNGSTEILE FASTENINg8 PIECES DE FIXAT, PIEEA8 DE SUJECION 0130-18 507 0487

t_[ Teile-Nr. {_zat_hl DEUTSCH ENGLISH / FRANCAI$ I ESPANGL Nummer/Bemerkun_.... I

O4ZO IZ_5_ _ SUNDECHP-_USE CGLL_R 5CRE_ IVIS _ CGLLET ITOR_ILL0 AS_ENTG MIT @05
WITH ITEM ....
AVEC POSTE....
C_ PO'3......
(Z)

E 0420 1286 D!CHTRING $_LINE R!NG GAGUE O'ETANCHEIT_ ANILL0 JUNTA H 002_T4-CMEEXI.5 -PTFE-SPEZI

3 0111 _AGU_ D'ETANCHEITE :ANZLL0 AL-SR_UN8763 DiCHTR!NG SEALING RING JUNTA DIN 007E03-A 2E x 32 _ALU

4 0116 _8_E ECHL_TZSTOPFEN 5LOTTE_ PLUG GEUCHON FENDU ITAPON RANURA_0 H 000E10-M3_XI,5

lET 01C_ REEI_-FREI_ '8B_3 MS 51CHE_UN_SMITTGL iAFETYIL_CK.AEE_T !M_DIO AFI_ZAOOR H 000$_-OEUTZ Ow _- 50 ML
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PrisediagnosticKHD
DEU'trz Empolmed.=ed_c_on 0130 --15- 0507 0488

tC_t'-"---"-. _, ,,_c._._-'-----_-..

-. -.......--. .-

_"_'; 'z_._-..--.,,-'._, ,-_

4
5

MESSANGCHLUSS TEST COUPLIh_ PRISE DIAGNOSTIC E_PALME D.MEOICZON 0130-t5 507 0488

i_ d . - I Ck I EUTSCHPos. l Te,le Nr. _1 O • ENGLIS_ _R_NCAIS ESPANOL i Nummer/Bemerl_e_ I'P

I 0336 6186 IIGEWiNDERINGSTUECK THRSADED FITTING PIECE ANNUL FILETE _ZA.ANULAR R0$C_C_

E O_lT E_EE 41D_CHTRINS SEALING RING 8AGUE 0'_TANCNEIT_ _NILL0 JUNTA 0IN 00TS03-A 14 X 18 -CU )f

I !DIN 000@i0" M10X1 -ST-AAC3 011_ 44451 VERSCHLUES$CHRAU_E SCRE_ _LU_ !E_UCHON FILETE TAPCN ROSOAD0

410;;I E_9 OICHTRING SEALING RIN_ GASUE D'ETANCHEITE ANILL0 JUNTA iO[N 007603-A I0 X IG,5-CU )_
i



ObturoteursKHD
DEUT'Z . .. Piezos de cierre 0130 --15-- 0507 0489

A

,,ult.p-._e/,'>-"_,_ :,.

•.'._ %, ',*. .%. _. _. _" t" l

VERSCHLUSSTEIL£ ;LANKIi_ PARTS OETURATEURS PIEZAS DE CtERRE 0130-_5 507 04B@

_ild. VIS BANJO '

_1G¢1_ S_00 _S_IN_E_U_HOE SCRE_0_ 0US_ D_ILL_ F_LOT£_ C&S_LL_ _O_A_O

210335 03_9 HOHLOCHRAUOE HOLLOW SCREW TORN;LL0 HUOC0
i
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Tubulure d'ospirat d'huileKHD IDIEu"rz .Tubo asplr, aceite 0130 -16-- 0507 0846

4

OELSAU_ROHR OIL SUCTION PIPE TUSULURE D'ASP!RAT TUBO ASP!R.ACEITE 0130-16 50T 084B

_k.zahlt DEUTSCH ENGLISH _RANCA!$ ESPAN_L Numm_/gemerk'un 9

_! T°"_'N" ' HZXA$0NSOL_
i II0_O 487_ _I0_LSAUG_0_R 0_L SU_TION PIPE TUBULURE 0"A_P_PJkT TUBQASPI_,ACEITE
i

210177 9567 EfSECHSKANT$CNRAUBE V!S TETE HEXAGONAL TERN.DE C_BE,EXAO H O0200$-F-M 8 X 25- 70.9

I 3i0420 _803 l _CONNECTIN0 PLATE ECLISS_ E_LISA

r

LA$CHE I[
4!0_9 6741 DICHTUNG 13ASK£T GARNITURE/J0iNT JUNTA

5101I_ 3941 2 SEOHSKANTSCNRAUBE IHEXA03N BOLT VI$ TETE _EXAOONAL TORN._E CABE.EXA6. H 002008-F-a 8 X 5E- 10.9-A4C

- 0_ "- 0_.08,84



I rue_ mjcc,..ton pump ]

KIHID Pompe d'injection
iDEUTZ Bombo de inyec_Sn 0130 -17-- 0507 0472

EiNSP_ITZPUMPE FUEL INJECT. PUMP POUPE B' INJECTION BOMBA DE INYECCION 0130-1"/ 507 0472

_%a_hl" DEUTSCH FRANCAIS ESPANOL ] Nummer_ag

_. Tefle-Nr. I E INSFR i TZPUMPE ENBL1SH INYECCION

I 0211 T066 FUEL INJECT. PUMP POMPE D'INJECTION BOMBA DE

- OT =- 08. It.E3



Pousso_r _ goIetKHD

DIEu'rz . Toque de rodillo 0130 -17- 0507 0528

N

ROLLENSTOE$SEL ROLLER TAPPET POUSSO_R A GALET TAQUE DE R_DILLO 0!30-17 50"/ 0528

_..,,._.,.._,O,0T,0.= ,._,E." ...0,,, ESO..OL.o.°.,_.°.--..,021Z 689I _OLLENSTOE$_SEL IROLLER TC_PPET POU$._Ot_ A G_LET TORQUE DE RO_ILL_
J

- Ol "- 18.03.94



! ,-u,=L=,,,,,y=, I

Pieces de fixation
KHI_

DI_UTZ Piezas de suieci6n 0130 --17-- 0507 0676

BEFESTIGUNGSTEILE FASTENINOS PIECES DE FtXAT. PIEZAS DE SUJECION 0130-17 56? 0676

I_ l Teile-Nr. _z_'l OEUTSCH I ENGLISH FRANCAIS ESPANOL Nummer/Bemeclmn 9
1 0420 1596 FLANSCH FLANOE BRIDE/OOLLET 3R!DA

Z 0H_ 2338 SECHSKANTSCHRAUBE HEXAGONBOLT VIS TETE HEXAGONAL TORN.BE OASE.EKAO. DIN OGOSSS-U 8 x SO ° 10.9-A4

I Sl04ZO 414C AUSGLEIOH$CHEISE CALS ARANDELA COMPENS. V0U MESSERGEGNIS ADHAENGiG,
ID_IM

I DICKE (A) = ...MM,
ANSERE OICK_N S_EHE POS. (D)
DEPSNDZG UPON MEASUREMENTRE-
SULT. DIFFERENT THICKNESSES
- SEE ITEM
- EN FQNCTt_OU RESULTAT OE
MESURE; POUR D" AUTRED EPAIS-
SOURS VGIR RSPERE CORRESPOND.
SEGUN EL RESULTAD0 DE LA ME-
DICION: PARA OTROS ESPES0SGS.
VER POD.
A=I 00 M_
8=g_o-gTG

f
950 SHIU ...uM DIC_01E0 _I_T NS AUSGLE_CHGCH_ISE CALE ARANDELA COMPEN$.

.... MM THICKNESS

.... MM D'EPAIGSEUR
ESPF..$0R:....Ma
1.1MM

i G_.DU_Z ND _U_LE_DHSC_E[_E ,SKIM MM THICKNESS

951 CALD A_DEL_ COMPENS..... _ D_CK

.... MM O'EPAISSEUR

i EDPESDR:....MM1._ MM

6420 al_3 NS _USGLEICHSCHDIDE _H_M ...MM DIC_
SSE CALE ARANDELA OOMPENS. ...MM THICKNESS

.... MMD'EPAIGSEUR
ESPESOR:...._i 1.3 MM

i

953 0_20 _144 NS AUSOLEICHSCHEIBE iSMIU CALE ARANOELA C0_PENS ..... _ DICK
.... MM THICKNESS
.... MM O'EPAISSEUR
EDRE$OR:...¼_
1,4 _M

- 01 - _I.03.g4 T



Pieces de fixation
KI.ID

z_l_u,,'_ piezosee sujecien 0130 -17- 0507 0676

BEFESTISUNGSTEILE FAST£NINS$ PIECES DE FIXAT. PIEZAS DE SUJECZON 0130-17 507 0BTS

_Td " |_==a"k" SHIU ARAN_ELA

95410420 41451_ AU_LEI_SCHgIEE CALE CO,PENS ..... uu DICK
.... MM THICKNESS
.... MM D'EPAISSEgR

i ESPESOR:....U_
, 1,5 MMr

955 0420 4146 NB AUSSLEICHSCI'_IEE SHIM CALE ]ARANDELA CO,PENS ..... MM DICK

9_6 _ZO 41_T I .... MM THICKNESS

.... MM D'EPAISSEU_
ESP_SOR:,.,.M_

CALE ],6 u_

_¢_ _USELE_CHSGHE_SE SMt_ AR_ND_L_ C0_E_$ ..... U_ D_
.... MM THICKNESS
....MM D'_PAISSEUR
ESPESOR:,...WM
1.7 MM

9_7104_04148 NB AUSELEICHSCHSISE SH!U _ALE ARANDELA CCUPENS..... MM _CK

.... M_ THICKNESS

.... aM _'EPAIESEUR

gEE 04Z04149 NB ESPESOR:....MUI,_M_

AUSELEICHSCHEtBE SHIM CALE ARANDELA COMPENS..... Me DICK
.... _ THICKNESS
.... _-u C'EPAtSSE_R
ESPESCR:....MM
1_ MM

' S59i04201 ctSt4150NBNBAUSGLEICHSCHEIEE SHIM CAL_ _RAN_ELAARANDELACOMPENS..... .... MMMMTHtCKNESSDiCK

.... MM D'EPAtSSEUR

iCALE

9EO 04E0 ESPE_0R:....MM

2,0 He
=_3SGLE_CH$Ct,EIBE SHI_ P._3t_PENS..... Me DICK

.... Me THICKNESS

.... MM O'EPAIESEUR
ESPESOR:....MM
2._ MM

- OZ 2;.03.94



IPieces de fixation
KHD

Dlsu"rz-- Piezasde sujeci6n 0130 -17- 0507 0676

LaS=.-

SEFESTIGUNGST_IL_FAStEnINGS P_ECES_EFtXAT. PIEz_ OESUJEC[O_0_30-_; SO7Q676

_; Teile-Nt. _at_ DEUTSCH EN6LISN FRANCAIS ESPANOL ! Nummer/Bemetla_nS

ts_; I ....u, TH;CKNESS
_0_20 _152 N_ _U$C._.SIC_SCHEIBE SHI_ C_b5 A_N_SLA C_EN5 ..... MM D_C_

ESPES0_:,.. _M
.... MM D'EPAI$SEUR

55E 04E0 _153 NB RUSGLEICHSCHE_B5 SHIM CAL5 ARANDELA COMPENS..... M_ DICK
....UM THICKNESS
.... MM D'EPAIS$EUR
ESPESOR;...,UM
2,3 U_

553 04_O 4154 NB AUSGLEICHSCHEIBE SHIM CAL5 ARAN_ELA COMPENS MM _ICK.... MM THICKNESS
.... _M O'EPAtSSEUR

iESPES_:..I.MM

954 O_C 4155 CALE .... MM THICKNESS
N_ _US_LEICH$CHEIBE SHIM ARANDELA COMPEN$..... MM 0IC_

NB AUSGLEICH$CHEtBE Ls_SPESQR:''"MMMMMMD'EPAISSEUR

985 34Z0 415_ SHIU CALE ARAND_LA CCMPENS..... _M DIC_
.... MM THICKNESS
.... _ D'SPAISSE_R
ESPESOR: ...M_

AUS_LEICJ'_SCHEIS5 Z,5 MM

96_ 342C 4157 _B SHIM CALE ARAND_LA COMPENS..... MM DICK
.... MM THICKNESS
.... MM D'EPA_SSEUR
5SPESOR:...._
Z,T tcJ_

96? :_20 4_5B _B AUS_LEICHSCHEI_E $HI_ CALE iARANDELA COMPEN$.... MM DICK
.... _ TN_C_NESS
.... tWt_D'EPAISSEUR
ESPESOR:...,_M
2.5 MM

- 03 - 21.03.94



j _ _¢_i llls_

_N_ P;eces de fixation
KHD

DI[UTZ Piezas de sujeci6n 0130 --17-- 0507 0676
m

:g-

BEFESTIOUNGSTEILE FASTENINGS PIECES DE FIXAT. PIEZAS DE SUJEOJON 0130-17 507 0676

l_d Teile-Nr. _tah_l"1 DEUTSCH ENGLISH 0ALE FRANCAIS EDPAN_L Num_HCunQ

19_iD_ZD =_SS_N0 AUSOLEIC_SC_EIB_. SHI_ _E_ C_w_E_s ..... _ DICK..... MM TH[GKNgSS
.... MM D'E_AISSEUR
E$_E$0_:,,..UM
2,9 _u

]99_ O_2O 4140 _I_9 AUSGLEiC_SCHDIOE SHIM GALE ARANDELA C0_ENS .... uu DICK

i ...UM THICKNESSL ,.._ D'EPAIS$EUR
9SPESOR:...,MM

: G,O MM

!gTC D4GO 4751 AU,$GLDICHSGHEt_9 ISH!M GALE ARANDELA COMPENS.... MM DICK

t N_ .,,_M THICKNESS

...WU D'EP_ISGEUR
ESPE$0R:....UM
3,1 MM

S?_ 04504_2 NB AUSOLEZCH$CHEtBE SH_M GALE ARANDELA COMPEN$..... MM DICK
.... MM THICKNESS
.... _ D'EP_ISSEU_
ESPDSOR:,.,._
3,2 u_

97_9T00490D42D41G44]G_NO AUSO_9!CH$CHEIoEAUSOLEIDHSCHEt_ESHIMSH]_ CALDGALE ARANOE_AARANDELACOMPENS_OMPEN9.......... 3,3ES_ESOR_MUM_MM_MDtcKD'EP_tSSE_DICKTHICKND_:....MM
.... UM THICKNDSS
.... MM D'EPAISSDUR
9SPESCR:,...MU

= 3,4 MM

5?404204165iNB AUSGL_ICHSCHEI_E SHIM GALE ARANDELA COMPEN$..... UM DICK
....uu T_ICKNES$
....MM D'gPAISSEUR
9SPESOR:....MM
3,E u_

- 04 - 21.D3.94



Pieces de fixation
XMDo,=u'r_ Piezasde suiecian 0130 -t7- 0507 0676

."L-J

BEFESTIGUNSSTEIL5 FASTENINGS PIECES DE FtXAT. PIEZAS DE $UJECION 0t30-17 507 067B

_=s=. TeiJe-Nt. _'1 DEUTSCH ENGLISH FRANCA_S ESPANOL N=mmer/SemetCu.g _rK

975 Q4_0 4_56N_ AUSSLE[CH$CHE_BE 5H_M _ALE t_A_DELA COWPENS..... _D[CK

975 04Z0 4167 .... MM TMICKNGSS

.... MM D'EPAISSEUR
ESPESOR:....MM
3,6 UW

i
NS IAUSGLEICH$CHE!BE SHIM CALE ARANDELA COMPENS..... MM DICK

I, ,..._U T_ICKNEGS
.... UM D'EPAISSEUR

ESPESOR:....MM
3,7 MM

- 05 =- 21,03.94



Pieces de fixotlon
KI.ID

_,=UT'Z . . P_ezosde sujec;en 0130 --19-- 0507 0552

'4
_3

03

BEFESTIGUNGSTEILE FASTENIN6$ PIECES DE FIXAT. PIEZAS DE SUJECION 0130-19 507 0352

_s. T_[e Nr. z_Cnl D-U $C- I EN6LI$_ FRANCAI$ ESPANOL Nummer/_emetloJn_

0_Z0 1665 2 _RATZE I_L_ _R_FF5 PATA

Z 0117 9409 i 1TORX-$CHRAUBE TORX-HEAD BOLT V!S A T_T_ TORX } T_ST.TORX_ 0_Z03_IH_ 8X 50-_0._ mArC m

3 0477 56!01 I 0I_HTRINE SEALING RiNG BAGUE 0*ETANCHSITEIAN[LLG JUNTA }
I

- 01 =- 2B.;0.53



i-ue_injector IPorte-injecteur de combustible compfetKHD IDIEU'r_' Inyector 0130 -19- 0507 0524

(2-7)

02

S.3

_4

g,

EINSPRITZVENTIL FUEL INJECTOR PORTE-INJECTEUR !NYECTOR 0130-19 507 05Z4

BI_ 1 - t tc:¢Pos. Tede-N, _ahl DZUTSCH 8NELZSH PRANCAI$ ESPANCL NummerABemerk_ng =.-IX

I II0ZIE 8_3EI I EINSPRITIVENTIL FUEL INJECTOR PORTE-INJECTEUR INYEOTOR NIT P0S .... 01WITH ITEU ....

i i AVEC PQSTE ....
t CON P03 ......
i (3-7)

t "2 0131 8385 NB AUSELEICHSCHEIBE SHIM CAL6 ARANDELA COMPEN8. NORMAL (AIW. UEBERMASSTUFE

SEESTANDARDITEMIB)A)_M' FOR OVERSIZE
NORMAL CA)MM, COTE EN
3UROIM_SION VOIR POSTE (6)
NORMAL (A)MM, S08REMED!DA
P8S. (8)

A ; 00/R/95O-ET3
3 0131 8353 DRUCKFEDER COMPRESSION SPRINE!RESSORT 0_ PRESS. RESORTE DE PREEICN

4 0131 8383 DRUCKEOLZEN 3P_cERTHRUETSOLT !POU_._C!RENTRET0158 6ULON DE PRESION5 0_ _355 %_ISC_SCHEISE _R_NOELA !NT_R_0.

8 0812 0088 DUESENELEMENT NOZZLE ELEMENT EARNITUR INJECTEUR ELEMENT0 DE TOBERA

7 0131 8357 OUESENSPANNMUTTER NOZZLE CAP NUT ECROU DE 8UEE TUERC,J_ D0 T0_LERA

950 0131 3829 _B IAUSGLEICHSCHEIEE SHIM _ALE ARANDELA COW_EN$. _EBERMASSTUFS

95_ 0_3_ _VERSIZE

IC_TE EN 8UR0_MENSION
:SOBRE_EDIDA

8330 NB !AU3GLEICH_HE_EE SHI_ CALE ARANDELA CO'PENS. UF.J_ERYJ_SSTUPE
3VERSIZE

8286 NO SOBREMEI;IDA:0TEEN 8URO[_EN$_

953 013_ I,C8 M_

_US_EICHSCH_BE 3N!_ 0ALE ARANDELA COMPEN$. UESERMASSTUFE
0VE_ZE
COTE 8N SURD[_E_SION
308RE_ED_DA

I II,I0 _,4

[

- 01 ]I.05.94



_-_ I rue_ injectorKIlO Porte--injecteur de combustible comptet

=,=u_'z J . Inyector 0130 -19- 0507 0524

(2-7)
02

EINSPRITZVENT;L FUEL INJECTOR PORTE-!NJECTEUR !NYECTOR 0130-79 507 0524

B d • _ teL. CAL_ II

IPas. Te,_-Nr. PZahlJ OEUTSCH ENGLISH FRANCAIS ESPANOL Nummer/BemerIcang
ESS 01_1 _S%IN_ AUSELE_CHSCHEI6E _ ,ARANOEL_C_P6H6. _ESERM_TUFE

OVERSIZE
I COTEEN SURDIMENS!0_

Ir I [ 1,14 it
4 $06REMEDIDI

E5410131 833Z NB AUSBLEICHSCHE!SE SHIM 3ALE =RANDELACOMPENS. IUEBERMASSTUFE
] OVERSIZE

I I cOTE EN SURDIuENSIEN

, SOBREMEDIDA
F ;,t8 ua

• t
EES 0131 8333 NB AUS_LEIOHSCHEIEE SNIM CALE _RANOELA0DMPENS. 0VERSIzEUEEERMASSTUFE

COTEEN SURDINENSION
30gRENED!DA
1,_0 MM

95610;31 8287NB AUSOLEIOHSCHE]6E SHIN OALE ARANDELA COMPENS. UE6ERMASSTUF6OVERSIZE
COTE EN SURDIiENSION
SOEREMEDIDA

95710131 8334NB AUSGLEIOHSEHE_BE SHIM DALE _RANDELACOMPENS. UEEERMASSTUFE
OVERSIZE

, COTEE_ SUII.D_iEN$IO_
S06REMEDIDA
1,28 MU

958)0131 6335!NB AUSGLEICHSCHEIEE SHIM OALE _RANDELAOOMPENS. UFJSERMASSTUFE
OVERSIZE
COTEEN SUROIMENSION
60EREMEDIOA

! i _.S0 au

'1]g59 0_31 833_ NB AUSGLEICHSCHEIBE $HI_ CALE _RANDELACOMPENS. UEBERMAEETUFE
_VERSIZE
COTEEN SURDIME.NSION
_BREUEOIDA
1,Sd MM

02 - I;.05.S=



Porte-_njecteur de combustEble comp_et
D==UTZ Jnyector 0130 -19- 0507 0524

(2-71

@2

&s

EINSRRiTZVENTiL FUEL INJECTOR PORTE-ZNJECTEUR INYECTOR 0130-1S 507 0524

P°s'FBildll_l -N _zahli_tck SHIM

--_.e _t. DEUTSCH ENSLISH FRANCAIS ESPANOL Numm_r/Bemerlcun 9

Iss0 o_ 8337_8 AUS0LE_E_SCHEISES_I_ _C_LE _RANDELAO0_ENS. UESERMASSTUFE
OVERSIZE
COTE EN $URCIMENSIEN
SOBREMEDIDA

= 1,38MM

SOli0]318338 NB AUSOLEICHSCHEIEE 3ALE ARANDELA COMPE_S. IUEBERMASSTUFE;OVERSIZE
COTE EN SURDIMEN_ION

96301318340 NE SSBREWECIOAI,4QM_

EBE 013I E338 N8 AUSSLEICHSCHEIEE SHIM 3ALE ARANDELA CSI/PENS. 3EBERMASSTUFE
_VERSIZE
_TE EN SURDIMENSION
SBREMEDIDA
,44 MM

AUSOLE!CHSCHEIEE SHIM 3ALE ARANDELA COMPENE. UEBERMASSTURE

I _VERSIZE

_OTE EN SUROIMENSION
SOBRE_EDIDA
1,4S MM

SSEgE4_131813_82888341NBNB_USGLEICHSCHEIBE SHI_ CALE ARANDELA CONPENS. 3VERSIZE3FJERMASSTUFE

_OTE EN SURDI¼EN$10N
EOBREM_IDA

I 1,50 uu
ISELEtCHSCHEIEE _EBERMASSTUFE

SHIM _ALE ARANDELA EOMPENS. 3VERS[ZE

SE60131 CALE SOSREMEDICASOTE!,E4MMENSURDIMENSION8348NE _UEGLEI_SCHE[EE SH[W ARANCELA EOMPENS. _EEERuA$STUFE
OVERSIZE
COTE EN SURDIMENSION
SOBREUEDIDA

- 03 - _1.05.94



= u¢;¢IUtJ_&m.LUIPorte--injecteur de combustible complet

_-_-.= . I,_yector I 0,130-19- 0507 0524

(2-7)
_2

S, 3

_4

g,

E1NSP_ITZVENI!L FUEL INJECTOR ;>I)RTE-tNJECTE_) !NYE_TOR O100-1E 5C7 052(

SS7 0131 8343 NB AUSELE!CHSCHEIBE CALE ARA_oELA COMPENS UFOER_ASSTUFECOT_ EN SURDIMENSION

968 Of31 8344 r!NB AUSOLEICHSCHEIBE [ SOBREMEOIDA_,BO_

SHIM CALE ARANDELA COMPENS. U_RMASSTUFE
OVERSIZE
COTE EN SURDIMENSION
SOBREMEDIDA
1,E4 MM

83=5 _r_ i
t959 0;31 _U_LEICHSCH5_EE SHIM ICALE ARANDEL_ COt/PEN_. UE_E_A$ST_FE

• OVERSIZE
I COTE EN SURDIMENSION

SOBRE_ED_OA

, %88 MM
£70

Of31 834B NB AUSOLEI_SCHEIEE SHIM CALE ARANDELAARANOELAOOMPENS. 0VERSiz_UE_ERMASSTUFE

I COTE EN SU_0_EN_ONSOBREMEDIDA

971 0131 8_89 NB AU$0LEICHSCHEIBE )SHIM CALE COMPEN$. UE_ERMAS_TUFE
' OVERSIZE

_?E 0_31 COTE EN $gRDI_ENSION

EOBREMEDIDA
_,74 MM

. 8347¢N_ AUSGLEICHSOHEZBE _HI_ DALE ARANDELA COMPEN$. UEBERMASSTUFEOVERSIZE
COTE EN SUROIMENSION
SOBRE=EDIDA

973 0131 834SINE AUSOLE|OHSCHEJBE _H_a CALE ARANDELA COMPEN$. U_F_MASSTUFE
OVERSIZE
COTE EN SURDIWE_S!ON
SOB_E_SDIDA
1,80 MM

* 04 ;T,05.94
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iC0_ouche filtrant

Ca_tuchofiitro 0150 -20- 050,37755

FUEL

@
I

F_LTE_TR0,NE FILTER CJkRTRID_E CA_TOUCHEF_LTRANTCARTUCH0_LTR0 0l_O-_0 50_ 7735

l10T17 44231 1KRAFTSTOFFILTER FUEL FILTER F_LTRE A COMSUST, FILTR0 COMBUSTIBLE 004TT?- _ 0.6 -R 0T
I [

I

" O; "- 18.03.94



uver'Tiow ;ine
KI,ID Conduite dechorge

DEU'T_ Tuberlcl de rebose 01,30 --21- 0507 0363

<_:9_ 1o --.... u

2

it
tJ

UEBERSTROE_LEITUNE 0V-._RFLOW LINE CONOUITE DECHAREE TUBERIA DE REBOSE 0130-2; 507 03E3

8iid FLEXIBLE CAOUTCH

Pos _eile'Nr- DEUTSCH ENELISH FRANCAI$ ESPANOL ! N=mm_/_emerkung ='_zahl

l0 0_I7 9850 _B EU_UISOHLAUCH RUBBERHOSE WANEUERADE 60U.A iH 003405-Ct-3.EX7 X 200 -RBR-
4-E8
LANE
LONE

11 0II7 9490 MTR EU_UZ$0HLAUCH RUBBER HOSE CAOUTCH MANGUERA BE EDMA _B_03405-C 3,2X7 X 158 -NBB-4
LANE
LON6
LONG (UE) ($)
LARGO

10,150 NETER

- 02 "- 18.03.94



i .... i

I Nzgn pressure pipeTuyauterie _ boule pressionlEND IDEU'lrZ Tuberio de inyeccion 0130 -21- 0507 0521

F'BBTq

II ',_,
\,

g "_i

i'

EINSPRITZLEITUNG HIGH PRESSURE PIPE TUYAUTERIE TUBERIA iNYECCION 0130-EI 507 0521

J_l TeiJo_Nr. _ EI_S;=_I_2LE_Ut_3 _I_ _=mmer,_erkung

O21_ _O2B _ DEUTSCH ENGLISH _-RANCAIS ESPANOL

I P_E$_._E PIPE T_AUTE_E T_E_]A _NYE_CI_

- 0I "- 05.}1.93



Ig{anking ports

• KHD 0bturoteurs
'-=u'rz Piezasde c_err_ 0130-22- 05070047

. I

, ,, _._,,-._. _

.r -z , . _ ( r I

V_RSCHLUSSTEILE _LANKIN_ PA_T$ 0@TURATEURS PIE_AS DE CZERR_ 0130-2_ 50_ 00_

i _I0t_3 3_3_ I VE_SCHLgS_SCHRA_S£ _C_E_ PL_ _U_H_N F_LETE !T_P_ R_3C_0 D_ _Q_- ¼14x1,5 -ST-ZNPHR
F

i Z 01_I 8_88 I DI_HTRIN_ SEALIN_ RIN_ _A_U_ _'ETANCHE[T5 _NILL_ J_NT_ _IN 00760_-_ ;4 X 18 -CU )t

- o_ =- 0g,0?.g3







g . ,_ ,..j

P_ece _ enficherK("IO
DI=U_ Piez0 de enchufe 0130 --22-- 0507 0497

STECKSTIJECK PLUG P;ECE A ENF[_HER P_EZA DE ENCHUFE 0130~22 507 O497

1!0418 49911 1 STECESTUECK PLUG IIp[SCE A 8NFZCHOR P!EZA DE ENCHUFE

l

* 01 =- 18.03.94



Coude
KHD

O,=UTZ coda 0130 -22- 0507 0498

2
\

, ^ ..-- '--._g )
v - -,,_ _, / iJ, r

K_L]EMMER k4AN I_0LI_ COL]DE C00[J 0130-E2 50_ 0498

_ild tow. O01J{_EFRANCA I$ C_C ESPANOL Numm_r/Bemsrl_n_

_=l T.,=-N,.&,,,,I oEuTs_ I E.GLIS_

_i0117 3940 I!SCHLAUCHSCHELLE HOSE CLIP COLLI.=oR DE SERRAEEIABRAZAOS..R.MANGUERA H 0034Bl-B13 C 70- _0-Wl

3 011£ 8_T_ SCHLAUCN$CHELLE HOSE CLIP COLL[ER 0E _E._.RA_.EiABRAZAOER.M_NSUERA _ 003481-B13 Oll0-130_Wl

- 0; "- 18.03.9_



'_ " CouvercleKHD
DZUTZ . Tapo 0130 -22- 0507 0788

5@

I | , J

DECK_L COVER COUVERCLE TAPA 0130-22 50? 0788

_1_" DEUT$_H FRANCA!S

401

3 0420 394E I DECKEL COVER :OUVERCLE

4 SE_HS_ANTS_HRAU_E H_XA_0N _LT _[$ TETE H_XA_0NAL TORN._E CA_$.EXAG.'H 00E_0E-F-M E Z 20- I_._-A4_

EiOll0 ?0E_ PLAIN WASHER RON_ELLE PLATE

I

- 01 =- 12.gT.g4



ITubulured'airde suroiirnentotlon
KHD

DIEUIrZ Tuberiode Direde sobreollmentocTGn 0130 --22--05070867

2

5
7

3

L,B_,T_E_TUN_'OBJ.*IRESGBRBALTUGS,OREB','R T_B.A/GOBRE,LI"B"TO'GO-GGGO'°66'
B,, _o,,,._.,._.",'1 _E_TG:. 1 G"G"'3" 'RA,OAIS .ES",G, ,===...'.....,'...,

O4Z0 GB03| I!LADELUFTLEITUNG ITUGER.AIRE 3DBREAL TUBULURB D'AtR TUB.A/BOBREALIMBNT
l i

0420 2666 I LADELUFTLEITUNG TUBGR.AIRE 30BREAL TUGULURE D'AIR

GARNITURE/J01NT JUNTA

0420 0065 6 01OHTUNG GASKET GARNITURE/J01NT JUNTA

0117 6363 _2 SECHSRANTSCHRAUBE HEXAGON BOLT VIE TET_ HEXAGONAL TORN.DE CABE,EXAG. H 00G00G'F-M B X 95- 10*9-A4C

5 0420 3304| _ DICHTUN6 "GASKET

6 0]IT 9IE31 4 SEOHGKANTGONRAUEE HEXAGONBOLT viE TETE HEXAGONAL!TORN.DE CABE.EXAG. H 0DGOOG-F-M G X 30- 1C.E-A4C

? Oil3 3632 I VERGCHLUSSGCNRAUGE SCREW PLUG BAGUEBOUCHOND*ETANCHEiTEFILETE ANILLoTAPONROGCADGJUNTA DINF 000610- M]4X1,5 -GT-ZNPNRG 0111 8633! _ D!OHTRiNG ;EALING RING DIN 007603-A 14 X 18 -CU

- 0_ =- ]_.08.94



_dler gear
KINIID Roue ;ntermed_oire

DEUI_ Engran. intermedio 0150 -27- 0507 0038

I

2

\

Z _ " "-J_' ,2 "- "-'* "4-%

t ; _ • • t , -. .% ". v_ _* %.......... /_._ "-'_-, _0- ° ---

"-.. ,._:_ ,- -. -.*:. _. -_, ,. -_

ZWlSCHENRAD IDLER BEAR ROUE INTERWED!AIRE ENORAN. INTERMF._i0 0130-_7 507 0038

_ld _ile-Nf tt_,: D_UT_, VI$ TRTE HEXAGONAL Nummer/Bemerlcung
;IO4_ _462_ 1ZAHNRAD TOOTHED_EAR ROU5 D =J_OREN_SE ENORAN_JE
ZI0111 _350! ISECHSKANT$OHRAUBEHEXAGON8DLT TORN.DEC_RE.EXA0. O[_ 0D0933-_ 8 X 35 - 8.8-A4C

041_ E4871 LA_ERZAPFEN .JOURNAL TOUR_LLON MUNON$OPORTE

- O_ =- 18.03.9=



I mmt rnamrolo J

Condu{te d a_r
KHD

DEUlt'_ Tuberia de aire 0130 -27- 0507 0473

(E_2 .,-:'/ / _'_"
_-_ /:-" ; _ 4
_- /-"" / 3

/ ,

'3'°
--... s

/_-..° i..-.-I .-_,

"-. ;'I,"I,/_"_ ; |;_..';

L_FTLEITUN6 INLET MANIFOLD CONDUITE O'AIR TUEBRIA DE AIRB 0130-Z7 507 0473

Bild Teile-Nt. _z__i-I DEUTSCH ENBL ISH FRANCR IS ESPANOL Nummerfi|emeflmn 9 Ftl_'s_ O_ZO_4_ _ L_FTLEITUN_ I_LET _A_FOLO O9_DU_TE 0"_[R TUBE_[A DE _IRE
I

Z 0Tll 9237 1HOHLSCHRAUBE HOLLOW SCREW VIS BANJO TORNILL0 HUES0 _ 0031OZ-O S M-$T-A4C

3 0111SBBS D_CHTRINE SEALING RIN_ EA_UE D'ET_CHEITE ANILL0 JUNTA _[N 007803-A I0 X I_.B-0U _1
4 011_ 34B1 $TUTZEN SOCKET/ADAPTER /TUEULURE/RACCORD RACOR _IN OOSBOT-L BA-M-ST-A4C

5 0420 33B31 HALTER BRACKET ISUPPORT/PORTE_UTIL ;0PORTE

B OII? 5536J ROHRSCHELLE PIPE CLAMP ;0LLIER PR TUBES =BRAZADERA DE TUBC _ 003Z23-C _XIB-ST/DEUTZ UV0
I -TO

T 0_ $SE_I $_CHSK_T_CWR_ _EX_N _0LT v_ TETE HEXagONAL TO_.OE C_BE.EXAE. !_ 00_8-P-¼ B x I_-L_ _,5-_C
• B-A_C

0117 SE_l! S_OHSKANT_CHRAU_E H_XA_0N BOLT VIS TETE HEXA00NAL TORN.DE 8AEE.EXAO. O0E00B-F-_ B X 18- 10.B-A_C

- 01 "- 18.03.$4



Tige de regulogeKl,n3
DIEUTZ . Borra de recjulcic;Bn 01.30 -27- 0507 0525

!):U.y!(" o

¢_.-.0.b _t,.--

R_S_LSTA_£ C_TR_L R0G T_E DE RE6LA_E _&RRA D.RE_JL_C_ G1_0-_T 503 _S

IPO¢.I Teile-Nt. IZi_II DEUTSCH } ENGLISH FRANCAIS I SSPANGL N_mme_Sem_iccu_gitG420 2898 / I REGELSTANGE CONTROL ROG TtGE DE REBLA_E IGARRA D.REGULACIGN
I

B 0_1_ 739G _ SPANNSTIFT_UEHRUNGGGUCHSEGUIDE BUSH DOUILLE-PILGTE

2 04]S tCASQUILLO SUIA

3 GG_I I_ZG _ GRU_KFEDER :OIPRESGION SPRING R{_SORT DE PRESS. RSGORTE GE PRE$ION
4 041S 739_ I SCHEIGG PLAIN lASHER RONDELLE PLATE ARANDELA PLAf_A

5 0_1 5451 STRAIGHT _IN BOUPILLE SERRAGG PASADOR ELASTIC_ IBO 00875G- B x 20

33BE I SECHSRANTSCHRAUGE HSXAG_N BOLT VIS T_TG HEXA_ONAL_TORN.O_ CA_E,EXAG. H O0300SoF-M S X 20-LS _,S-lO
I .9-A4C

lS_ OlO0 gBg3 1S CHERUNGGIITTSL SAFETYILO_K.AGENT RESINE-FREIN iMEDIO APIANZA_GR H O006SS-DEOTZOW 7_- SO ML

- 01 =- IS.03,94



Pieces de fixotion

,. ¢) P_ezosdesujec_n 0130 -27- 0507 0543

., -.;I ,_;.--. o_

BEFESTISUNGSTEtLE F_STENiN_$ PIECES DE FtXAT. R;EZA8 DE SUJEC[0N 0130-_7 507 05_3

_ Teile-Nr. _ta%l_lI DEUTSOH SN_L [SN F'RANCAIS ESRANOL NummerfBemst_ng

0t 13 368C 41ZYLtNDERSCHR_UBE CHEESE HEAD 8CREW VIS TETE EYLINDR. TORN. CA_EZA CIL. DIN 006912-M S X Z0" 8.8 -A4C

- 01 =- ;E.0].94



_v=_4_j i_ j _l_,_ I _,._,_i *LJt.J#J¢=_ I

ReguloteurmeconiqueKHD
DEUTZ Regulodor meconico 0130 -27- 05070567

=

REELER C0_TROLLER REGULATEUR REGULADGR 0130-Z? 5_7 0557

_d - tck

ll0Z:_ _107 I RE6LER CONTROLLER IREGULATEUR REGULADOR

I

[

P

I
.I

- 01 =- 02.02.9_



_,_ ros_enmgs I

Pieces de fixationKHD
DEUI'_ Piezosde suieci_n 0130 -27- 0507 0771

2

"-.._ I, L; 2J'o . _ %.z_;;'.,

3EFESTIGUNGSTE;LE FASTENINGS PIECES DE FtXAT. P!EZAS DE SUJECION 0133-27 507 0771

I B d - _ tck ¢ T H
_,le Nr. _lhl G.U SG _GL!SH i _ANCAIS ,! ESPANOL NummerA_emer_ngPgp-

It0117 $410 1TORX-SCHRAU3E T3RX-HE_ BOLT ivtS I TETE T3RX TEST.TORX

I "PASTA H2RMETI2ANTE

G OZ_ 12_B ¢ TG_X-_RAUg_ TO_X-_ 3_LT V[S _ TST3 TO_X T_NILLO TESTI_RX _

I03 0140 07351 IIDICHTUNGSMASS3 PACKING CG_POUNG _3RMETI0 H O0O6SS-DEUTZ DW 43- 315 CCM 11

- 0_ =- 3_.33.S¢



Refroidlsseur eouKHD
m=UTZ . Enfr;ado_de acjua 01,.30-36- 0507 0511

3 ..

111tliJIFJ

WASSER_UEHLER WATER COOLER REFR0_Db_S-_.UR EAU ENFRIADDRDE AEUA 0130-36 507 0E?I

Z_td I, " I t=v-, DE T CH

po_, T_*Nr, zihl U S • ENGLISH FRANCAI$ ESPANOL Nummer/Blmerkun B
I 0117 91g_ 4 EECHSKANTSC:_AUBE HEXAGON BOLT V_S TETB _EXAGONAL TORN._ CA_E.EXAG. H BOZ008-F-U E x B0- 10.E-A4C

210117 E2_11 BISEOHSKANTSCNRAUBE HEXA_0N BOLT VIE TETE NEXA_0NAL TORN.DE C,ABE,EXAB. H 00Z008-F-M S X EO- 10.B-A4Ci i
B BAB_ 3699 _S_ERRUE_L_R wATE_ C_LER _EF_OI_ISSE_ EA_ _NF_AO_R BE AGUA

4 04B0 _463 RUNDD|CHTRING -SEAL ANNEAU TORIQUE JUNTA TORNICA H 00ZEBT o B0 X 4 -E_DM-6-70

- O: =- 18.03.94



Cooler"assembly I ' " -'

Rodioteur/supportKHD
OEUTZ Rodlado_/sopo_e 0130 -36- 0507 0918

q- =_) -/.._.. I

_- ;='r'= I_"'¢@';1_ °l"_'

7 _ ,i-_.,,,:,

I If I

KUEHLER/HALTERUNG COOLER ASSEMBLY RADIATEUR/SUPPORT RA0!ADOR/SOPORTE 0130-55 507 0@18

l_=_l s_" OEutSCn ENGLISH FRANCAZ$ BSRANOL N=mmer/Bemerlojn@ ETI

Teile-N_. zahl KONSOLE

) 1 10_20 5_09 I _ON3OLE @RAgKST _Ot_$OL_ CON$OLA

0420 3532 BRACKET CONSOLE C0NSOLA

3 0420 4932 II$TUETZE SUPP0RT $UPROBT/APPUi ARBY0

B 0114 336_ _ISECHSKANTSCHRAUBE HEXAGON BOLT V[G TETB _EXA_.ON_',L TORN.0B CABE.EXAO, H 007..003-F-M 8 X 35- 10.B-A4C
I

5 01t_ 33_9 31$EOHSKANTSCHRAUBEHEXAGONBOLT V.r$ TETB HEXAG0_ALTORN.DECABE*EXAE. H 00G008-F-M 8 X E0-LG G,5-I0

4 SCHE !BE .@-A4C

7 0113 8374 PLAIN WAS_BR EO_I_BLLE _LATE AR_NOELA PLANA DIN 00734B- 5,4-$T-A_C

- O_ "- ;_.0B.94



Ddv{ng parts

KI,ID . Pieces d'entrQ{nem
DEU'rZ Piezos occionam_e 0130-37- 05070127

I

%-

- OI =- 1$.05.93
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Vent plug I

VIs de purge d'airKI,ID
DIEU'r'_ Tom_llo purgo oire 0130 -38-- 0507 0462

i i

1

ENTLUEFT.SCHRAUEE VENT PLUG v;$ 0E PUROE D'A[R TORN.PUROA A[RE 0T00-30 007 0462

0420 487G I I,ENTLUEFT.SCHRAUGE VENT PLUG rvis DE PUROE D'AIR TORN.PUROA A[RE I

E O_ll 8800 IDtCHTR|N6 SEALIN0 RING GAGUE D'ETANCHEITE _N[LL0 JUNTA rlDIN 007803-A 10 X 16 -AL 01

i

- 01 "- 10.03.9&



I Conduite d'eou de re_ro;d_ssement IKHD
I Tuberlo de nguo refr_gerante 0130 -38- 0507 0512

DEUTZ
. iI

,,_ ,', _. *_-'_..._ '._._._ ,_'_

..... -'=_-_.__,__1_.. o_,., ._,,_k

._."""_-._OO_ ,_._;_

B_d StY. DEUTSCH i ENGLISH FRANCAiS _ _SPANOL J
POS.I Teile-Nt. z_t i T I Nummer/l_m_'kunB

1 0420 14B6 1KUEHLWASSEBLEITUN_J_'00LIN_ RATER LINE ODNDUITE D'EAU TUB£R.A_,REFRI_ER.B

E 0_20 058_ 2 R_NDBICHTRING O-SEAL AN_EA_ TOR_gUE JUNTA T0_NI_A H 00_9£7- 42 X 4 _ E___I6_ 70

80_20_Z99= 0_0 _3_B _ DICHTUNE _ASKET _N_TURE/J0_NTpLATEj _U_TA I

5 0_3 8374 1 $CH_IBE =LAI_ WASHER ROND_LLE ARANDELA _LANA DIN 00734_- 8,A°ST-A_C

6 01_ 336g _ S_CHSRANTS_HBAU_E HEXA_0N BOLT VI$ T_TE HEXA_0NAL TORN.DE CaB_.EXAG. H 002008-F-M 8 X 2D-LG 2.5-10
•g-A4C

? 0114 3362 2 FLANScHSEOHSKANT$CHBAUBEFLANGEHEXA_0NBOLT BRIDE/COLLETVI$TETE HEXA_0NAL BRIDATDRN'DECABE.EXAG. H 00_008-F-U 8 X 35- ;_.g-A40

I

- 0] =- Z0.0B.g4



Conduite
KHD

DEUTZ Tuberiode medio refdgeronte 01_0 -_- 0_07 0_'(,._

""-. ' ",,_Y l J_-_-
"_ I • l_.,'_ r .I.1.1.1.1.1.1.1.1.1#'._- _.

":"./ 2_

1 / ," "" "_/'-'-;"_-"; / "

, ,_ ,,;,,,;_, , _',q,';

• ..._,,t_.,.,_ _ .._.

¢ ;Z_r"

KUEHL_ITT_LLEITUNG CDOLANT PIPE CONDUITE TUBER._EDI0 REFRt_ 0130-38 507 0513

_NEAU TORIOU_ JUNTA TORN;CA

_l Teile-Nr. 0E_$CH EN6LISH FRANCAI$ ESPANOL Nummer/gemerl_JnS
i i

/

2 0420 058Z d t RU_ICHTRIN_ 0-S_L AI_EAU TORI_UE JUNTA TORNICA 002_27- 42 X • -[PD_-6-70

.9-A4C

4 04Z0 0585_ I RUNDDICHTRIN_ 0-SEAL H 002_27- 35 X 4 -E_D_-B-70

- OI *- 18.03.94



''n° IIKHD Conduit de compensoteur
==u-r= . _:ube_acom_nsoci_n 0130 -38- 0507 0514

/ .....,,..,_._-.
"-J•, ,_--_

AUSGLE!_HLEITUN_ BALANCING LINE CONDUIT _0MPENSATR TUBERIA COMP_NSA3. 0130-38 507 0_14

t _ r Telle-Nr. _ztah_l-I OE_TSOH F.NBL ISH FRANOAIS ESPANOL i Nummer/Bemeri:ung T_

( I'1 0_20 B33S 1 ,A_S_L_O_SLE_TUNG E_AL_Z1N_ L_E 0HN_ _E_EN_h_t_ _HNE _Et_ENNUNG 1

Z 011_ 8699 4_D_CHT_INO SEALING RIN0 BAOUE D'ETANCHEITE ANILL0 JUNTA JOIN O07603-A _$ X 20 _AL )_

5 0_13 70_4 _ HOHLSCHRAU_E HOLLOW SCREW V*_S BANJO T01_NILL0 HUECO 003T02-D12 g-ST-A40

- 01 =- 27,05.94



........ IBague de conduite d'oirKI-ID
Dla'UTZ, An;liB de guio de oire 0130 --39- 0507 0308

6

2 7

LUFTFUEHRUN_RING AIR GUIDE RI_ BAGUE ANILLB GUIA AIRE 0130-3B GOT 0308

_td Telle-Nr. _at_lt DGUT_0H )AIR ENGL!SM FRANCAIS EGPANDL Nummer/EemeH_n g =-TI(

_" 0_20 6307[I_ LUFTFUBHRUNGERING GUIDE BI_ G_LrB ANILL0 GUIA AIRE MIT PO_ ....

WITH I=EM ....
AVEC POGTB....

. CON POS......
(Z,3)

0420 6309 DICHTBAND SEALING TAPE RUBAN D'ETANCHEIT GINTA HERMETIZANTE

OlIT T49I BBFEGTIGUNEGKNOPF FASTENER BUTTON BBUTON FIXATION EOTON DE _UJECIGN _ O0TB02- AoEGX 3 - B.5 -PE-S

0715 IEB4 $CHE!BB PLAIN WASHER RONDBLLB PLATE ARANDELA PLANA DiN 000!BE- E,4-E00HV-A40

0117 BB_I SGOHEKANTECHRAUBE HEXAGONBOLT VIE TOTE HEXAGONAL TORN,DE OABB+EXA_.tH 0OB00G-F-M 6 X IB- 70.9-A_C

- 01 =- 01.12.93



Tole-condulte d'oir
KHD

I_IICUI"Z . .. Chopo guio de aire 0130 --39-- 0507 0344

1

I,l '_- .. "_,

) t".,_t';j ,_ "_ 2"

-

LUFTLEITBL_CH AIR BAFFLE TOLE-CONI)UIT.D'AIR CHAPA GUIA DE AIRE 0130o39 50? 0344

_1 l"eile44r. _'t_. 0EUT_H =-N6L_SH FRANCA_S ESPANQL N_mme_/Bemer__;ph!
1 04Z0 0914 1 'LUFTLETTBLECH _I_ F_AFFLE TOLE-CONDUiT.D'_iR HAPA 6UIA DE AIR_

I 0_2(} (_91"; _ ABSTANOBUC_E $_CER BUSt_ _0U_LLE EC_RTEM _._${_UtLL0 (_STANC.
_)4ZO Z2_3 1 PLATTE PLATE PLA_UE PLAC,_

0_ 69?4 Z SEBHS_T$CHR_.UBE H-_XA_0_ BOLT V_$ TET-_ _E_0N_L TOI_N.DE _BE.EX_,_. D_ 00093_- _ 6 _ B5 - 8._-_ o
A4C

0081 0311 Z SCHEt_E _'LA__NWASHER RONOELLE PLAT_ _RAN{)ELA PLA_A DIN 00734_- $,_-ST-A4C

- O; =- 27,08.93



Fastenings

KI,IID P;eces de fix(:t.
D=='U_ Piez(]s'le sujecion 01,_0 -20- 0,507 012_-

I

,">" "?b

.-_C))_'_== _ .... .'", 2

. j \\_ %_. z/,

/t_ i/
t,

t,_ •

J

5EFESTIGUNGSTE[LE FASTENINGS P!ECES DE FIXAT. PIEZA$ DE SUJECION 013Q-E0 507 0124

J_l Teile-Nt. _'t DEUT$CH I ENELISH FRANCAI$ ESPANOL Nummer/t_mer_ng

_ SE_N$_ANT_C_AUBE I_XA_(3N S_LT HEXAgOnaL T_N._ CABE._X_. H _OZOO_-F-M _ X ZO-L_ E.5-_

O_ $$5S 1 I $CHEIBE PLAIN V_S T_TE

J I .9-A4C

2 0_3 8374, WASHER R0_DELLE PLATE ARAt_gELA _LANA DIN 007349- 8,4-$T-A4C

t

- O_ "- 0E.07.93 - "



Pompe (_combusIcibleKHD
PlEUT= Bombo de combustible 01.30 --20-- 0507 0499

KRAFTSTOFFPUgPE FUEL PUMP P0UPE A C01,1BUST BO_BA C0&a.9USTIBL.= G130-20 50"/ 0499

Stc:k_zahlt DEU'TSCH ENGLISH FRANCA]9 ESPANOL Nummer/_em_lrluJng .-"r_

CLA_WPIN9 STRAP

Teile-Nf.

I 0¢,_9 E727 "{KRAFTSTOFFPUt4PE FUEL PUMP POWPE A C0_gUST S014E,A C0tJ_USTIBL£

2 0419 5722 1 ,_ANNLASCHE ECLI$S_ DE SERRASE ECLISA DE APRIETE
P

3/o_ o5_7 z EYLIN'DERSCHRAU6E CHEE$_ HEA_ SCREW VIS T_TE CYLINDR. TORN. CABEZ,_ CI-. DIN 000912- M 8 X 25 - _.8-A4

0110 ?Z_3 ?. FF..DER$CHE_.E SPAIN9 _ASHER RONDELLE EL_,$TI{_UE ARt_NDC-LAELASTICA CD_N 000_37-B 8-FST-A4.C

- 0; =- 18.03.94



I Fuel line I --- --

Conduite _ combustible

DEU'rZ Tuberia de combustible 0130 -21-- 0507 0348

f_ _y.--..

_'= @__ .. /./"/"I

'RA_TS'0_"LG_TONG'UELLINE c_ooi_GO_oST._OGER_,_0.E_S'".O,GO-2,Eo_oG,G
Pos.I ":e_te-N,._ahl 0EU$CH ENGLISH

I _I04ZO 35401 I KRAFTSTOFFLEITUNG iFUEL LINE CONDUITE CI_UST. TU@ER[A COMBUST[B.

G 01tl a..Z46 _ HOHLGC,HR#.U@_ "_0LLQW SCREW vI$ P_.N,_G TORNtLL(3 t'_ECG H 0O310?.-Ol0 _-S'6-AAG

G 0111 8688 6 °ICHTRING SEJ_L_.NGRING !GA_UE D'ETANCHEITEtANILL° JUNTA IDIN O07E03-A ]4 x 18 -CU II

4_G_19 7453 tI_R_.FTSTOFFLEI'_UN6 FUEL L[_E IC0t_U_TG CG_UGT. ITUGER[._- CQ_LIST_E. I
5 0111 8700 °ICHTRING SEALING RiNG BAr-UE G'ETANCHEITE ANILL° JUNTA GIN 007803-A lE X 2° -CU ;I

E Gltt _.SgE SGCHSE_TIA_T't'ER _EX#,GGN NtjT EGRGU HEX_30NAL 7UERCA EXt_GNAL 0IN O0Gg_-ut$ xt.5 - 8-u°

- 01 =- 18.03,94



i v._ ,,vtt ,,.._ I

Cendulte dechQrgeKill}
OEUTZ Tu.beriode rebose 0130 -21-- 0507 0363

_t

UEBERGTRGEMLEITUN6 OVERFLOW LINE CONOUITE DECHARBE TUBERIA DE RBBOSE 013G-2_ 507 03E3

I_d T=Ie-N,. ;_-k, D TSCH ENGLISM RR_NCAZB ESPANOL" _-n

" _ 0117 9G7G zahl EU , I Nummet/We_d_ng |

MTR BUMMISCHLAUCH RUBBER HOSE FLEXIBLE CAGUTCH MANGUERA DE G0UA H 00S40G-O1-3,GX7 X B70 -N_R-
4-BG
LAND
LONG

i LONG (UE) (S) '
LARGO

• 0,27G _ETER

210T_7 9248 MTR GUWMISCHLAUCH RUBBER HOSE FLEXIBLE BAOUTCH :MANGUERA DE COMA H 0O34OE-C1-3,BX7 X 14G -NBR-

4-68
L_NB

E _ LONG .

FLEXIBLE LON_ {UE) (B)

LAMB0

0117 9877 MTR 0,145 METER
GUMM;SOHLAUOH RUBBER HOSE CAGUTGH _ANGUERA DE G0UA _ 003405-BI-3.EX7 X _3G -NBR-

4-68
LANB
LONG
LONG (US) {S)
LARGO
3,130 WETER

BtT-STUEGK IT-FITTING _ O03=EE-F _ -PCM-I-STD C-SW
4 0_I? BB4G PIECE T _O0PLAUlENT0 EN T

E 0419 7854 1RIN_STUECK BAt4JG FITTING PIEGE_4NUL_IRE _IBZ_ _NULAR
^

E QI]I 8893 E 0I_HTRIN_ SEALING RING BAOUE D'ETANCHE!T_ _NILLB JUNTA DIN 00_EG3-A 14 X _0 -CU 01

]1B41B 7BBB FRI GUNMISCHLA_OHORUCKHALTEVENTILRRESGURESTAT FLEXIBLECLAPSTOBCAOUTcHRETENUE, VALVULA RETENOION

8iO_lg 803G G OICHTOUMMI RUBBGR SEAL BOURRBLET EN CG iE_JRLETE _E BONA

B Ol_78_12 RUBBERHOSE !UANBUERADE B0_A _E_03_0-3-Co3,ZX7X _35-NB_-4

LONB
LONB (UE) (S)
L&RE0
O.]BE _ETER

- 0; - _B.03.S4



Assembly !

KIHID L'assembloge
DEUT2 Montoje 0130 --39-- 0507 0461

•

b

-. 6 ""-'..__"

"_)( 5 ---.. ;'

ANBAU ASSEMBLY L'ASSEMBLAOG UONTAJE 0130-39 507 048_

l_il_I_. Teile-Nr. _',z,, OEOTSSH 5NOL]3_ FRANCA]S I ESPANOL Nummer/Bemer_un B

G 0114 3383 4 5ECHSKANTSCHRAUBE HEXAGON BOLT IV_3 TOTE HEXA_0NAL!TORN.BE CAGE.EXAO. H 50Z003-F-U 5 X 80- 10.E*A4C
3 0138 8755 UTR KLEMUPROF[L CLAUP[NG SECT[0N '=PROF_L DE SERRAGE PERF[L DE APR[ETE H 345471-13-PN ;

LANO
LONG

i LONG (US) (S)

GOUJON TUERCA EXAEONAL LAB_5

' 3ZG u_.

OllZ 5_OEi 3TIPTSCHRAUBE STUD ESPABRASG BIN 000G3S-U 8 X 50 - G.S-A&O
i

GiOllI ZBG4 I SECHS_ANTUUTTER HEXAGON NUT ]ECROU HEXAGONAL DIN O00334-M 8 - 8-A4C

G OllB I01G SONE[_E PLAIN WASHER RONDELLB PLATE IARANDELA PLANA DIN 000IS5- 8.4-ZOOHV

7 0434 5707i $CHE[_E PLAIN WASHER RONDELLE PLATE PLANA

- O; _- 18.03,94
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_ Jeu cour. trap. platKI.ID
Dm'u-rz Juego de corr'eas tr'apeciales 0130 -39-- 0507 0647I

0

$CHMAEK£tLR.SATZ SET NARROWV-BELTS JEH COUR.TRAP.PLAT JGO,CORREA$ TRAPEC OZ30-3S 50_ 0_7

_¢_1Teile-Nr. =ah[_tck DEUTSCH I ENGLISH FR_NCAIS= i ESPANOL Nummer/Bemerkung

N&_ROW V-SELTS JEU _OUR,TR_'.PL_ 3GG._C,RREAS TRAPEC

1 0117 _792 i SC*P_LKEILR.SATZ !SET _ OQ37_O-2X &VX lOX17OQLA -W_

/
b

l



Soufflont de refroidissementKIRD
DEu'rz Ventilador 0130 --39-- 0507 0816

• - • - . . . . . . . .

.-

.-" _23
• . . • •

157 1 2

28

26 _ 3O31
18 ._-

21

KUEHLGEBLAESE COOLZNG FAN SOUFFLANTE REFROID VENTILAOOR 0130-32 50T 081S

_P_I tore. ARANOELA RLANA

Teile-Nt. _ahll GEUTSCH ENGLISH PRANCAIS ESPANOL Numraer/Bemerkung

I 0420 2174 GEBLAESETRAEGER BLOWER CARRIER SUPPORT SOUFFLANT. SOPORTE VENTtLADOR

E 0420 204_ LAUFRAD IMPELLER ROUE A AUBEE/ROTOR

7830 ROTOR

4 0420 2004 ORUCRVENTIL PRESSU,CONTR,VALVE$0UPAPE REFOULE_. VALVULA DE PRESION

5 0420 2_ET SCHEIBE PLAIN WASHER RONDELLE PLATE

B 0;10 GIOHERUNGSRING CIRCLIP CiRCLIP ANILLO O.GEGURIDAO DIN 000472- 43X1,T5

? 0430 21S5 SCHLAUCHLEITUNG HOSEASBEMBLY CGNDUITE FLEXIBLE UANGUERA
I

81011] 823T8658 HOHLSCHRA_E HOLLOW SCREW VIE BANJO TORNILLO HUECO H 003102-O S M-BT-A4C
910II1 BICHTRINB SEALING RING BAGUE O'ETANCHEITE ANiLL0 JUNTA DIN 00TGOG-A I0 X I3.5-AL 01

tOlO_E0 3686 OECKEL COVER COUVER_LE TAPA

I1 0420 2180 DICHTUNG GASKET GARNITURE/JOINT JUNTA

73 0tit BIG2 2, $2CHSK,_TGCHRAUBE HEXAGON BOLT V;S TETE HEXAGONAL TGRN.0E CABE.EKAB. H OOEOE&-A_ 5XES

13 01_5 1E84 2 ECHEIBE PLAIN WASHER RONDELLE PLATE ARANDELA PLANA BIN 000125- 5,4-200HV-A4C

_4 0420 2136 EINFUELLBTUTZEN FILLER NECK TUBULURE DE REMPL TUBULAOURALLENAD0

15 0420 2t56 SCHRAUBEAPP_ SCREW CAP CAPUCHON FtLETE CAPERUZA ROBCADA
TB 0420 33_8 ;HOHLWELLE HOLLOW SHAFT ARBR8 CREUX EJE HUEC0

1 17 0336 3687 !BUCHBE BUSH DOUILLE CAGOUILL0

lB 0113 37ZB SCHEIBE PLAIN WASHER RONOELLE PLATE ARANDELA PLANA DIN 00$0_I-13 -I40HV-A4C

i IB 0420 2181 ECHEtBE PLAIN WASHER RONDELLE PLATE ARANOELA PLANA

i 20 0114 3505 SEOHSKANTGCHRAUBE HEXAGON BOLT VIE TETE HEXAGONAL TORN,DE CABE.EXAG. DIN 080937- ale X_S0 - 10.E-A

i 21 0_12 5801 GECHSKANTMUTTER HEXAGON NUT 2CROU HEXAGONAL TUERCA EXAGONAL DIN 000934"M12 -_0-A4C

! 22 0420 2576 ABLAGSSCHRAUBE DRAIN PLUG VIE DE VIOAN_E TBRNiLL0 08 PURGA

I EG 0111 872B BICHTRING SEALING RING GAGUE O'ETANCHEITE ANILLO JUNTA DIN 007603-A 20 X 24 -AL Ol

- Ot - 82.07.94
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Soufflont de refraidissernent

D Ventilador 0130 -39- 0507 0816

• - • - . . , . • . . . .

- . . . .

_ _8

KUGHLGEBLAEBE CGOLtN_ FAN SOUFFLANTE REFRGIO VENTILADOR 0130-39 507 0818

Nummer_me_nB

t_ _b-_Q _70( Yt_S_HLU)S_M_AB)E S_RE_ PLU_ B_)UCHONfILETE T_PQN _OSCADQ 0I_ 0QO)08-_tQXI,8-ST-ZWP_F

28 0117 8198 VBRGGHLUSSSCHRAUB(SCREW PLUG 8OUCHON FILGTE )TAPON ROSCADG H 002G!2-)OB-MIBXI,5-ST-A4C-PRE 5

88 011? 8It6 RILLBNKUBELLAGBR BALL 8EARING ROUL=_M.A 8[LLBS IRODA_tENT0 0.80LAB H 004481-GG OB-ZRS-C3

85 0IT7 GT_0 R[LLGN_UGGLLA_R 8ALL SEARING ROUL_. A 8ILL_8 R0)AMIENT0 D,BGLAS H 0044_I-G0 08-_RG -C3

30 OlTO 7844 $I_HIRUN88_!NB CIRG_IP CIRCLIP _N{LLO D.$GBURIDAD DIN 000478- 88X_

31 0480 834_ DRUCKSTUEC_ THRUST PAD POUSGOIR PlEZA 0G PRESION

81 0100 887_ 8ICH¢..RU_G._TIL _PETY/LCC_.A_[_l _8INI-FRBIN _F_IO AFIANZAD_R H 0_0_)8-D_UTZ DI.84- 50 WL

- 08 =- G8.0_.S¢





Tole de trou de recjordKMD II_EU_ Chopo oberturode inspecciSn 0130 --40- 0507 0475

SCHAULOCHBLECH INSPECT.HOLE SHEET TGLE TRGU REGARD CHAPA ABERT. INSPEC 0130-40 507 0475

/_ Teile-N¢. p_'] DEUTSCH ENGLISH ! FRANCA!S ESPANGL I Nummer/Bemerlmng

I 0420 34891 SCHAULGOHBLECH INSPECT.HOLE SHEET TGLE TROU REGARD CHAPA ABERT. INSPEC
I



IKHD
DEU*I['Z .. Porte superior 0150 --40-- 0507 0476

OB_RT£IL TOP PART PART|E $UPER_EURE PARTE SUPERIOR I30-40 507 0476

Tei[e-NT. I¢_.

- 01 =- 29,10.£3
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j . .. _...w J

Tole-conduRe d'o_rKHD
n,=,u'r= Chopo gu;a(_e-,ire 0130 -40- 0507 0478

_TLE_TBLE_ AIR BAFFLE T_LE-C_E}U_T._'_IR _HA_ _UtA _E _E B_30-_O BO_ 0_3_

811d, - ° _L AIRE

PO_.{ Telle Nr. _zlh [ DEUTBCN ENGLISH FRAN_AIS, ESPANOL Nummer/BemeWJjn 9 _T_

110420 397_ / 1 LUFTLE]TBLECH AIR BAFFLE TOLE-CONDUIT.D'AZR :HAPA EUIA DE

J04_O 6018t t DECKEL COVER COUVERCLE TAPA

- 0_ =- 30.11.$3



_Lrlrz I Hatlt./Dulkneocl I

Clolsoninterm.

I_ Tabioue intermedio 0130 --40-- 0507 0607,

<

<

ZWISCHENWAND PARTrT./BULKHEAD CL0!SON ZNTERM. TASIQUE INTERMEDT0 0130-40 507 0607

I_ d . _k T H
!POS. Telle-Nr. _ihl'] DEU SC ENGLISH } FRANCA_S I ESPANOL NMmme¢/BemeFlal_g

! 110420 52_4_ _ ZWISCHENWAND _ART_T./BULKHEAD CLOISON _NTERM. TASIQUE INTER_EOI0



CouvercleKIND
DEEUI"Z .Tapa 0130 --40-- 0507 0791

"-: "-. .-" "'-. ,t_ ":"-.© ',..

DECKEL _VER C0UVERCLE "_APA 013_-_0 507 079_

_ld , tck
IP(_.] Tede-Nr. _,_f DEUT$CH ENGLISH FRANCAIS ESPANOL IYummet,t_mert(umg

l l04Z0 6450 / 1 _ECKEL COVER COUVERCL£ TAPA

DI _- 12.07.94
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_-_D'r_ I ................ {Heterenznr.: t

Lock sheet
Ve_ou

o " Chopode c_erre 0130 -40- 0507 0919

_ 4

VER_CHLU$$BL=-CH L(X_K SHEET VERR0_ CHAPA DE C_LERR_, 0130-40 50"_ 0919

JM d - _ t=k,
_Pos. I Telle Nr. _-_hl {)EUTSCH ENSLISH FRANCA!$ ESPANOL Nummer/Beme_ung ='I"K

31011_ 3384_-_? $ECHSKANTS_HRAUSE :HEXASDN 3DLT VI$ TETE HEXASONAL TORN.D5 CAB--" EXAS, H OO2008-F°U- 8 X 13_L3 2.5-10
J

.9-A4C
3f014_ 4847 MTR KLC._MPROFIL !CLAMPIN r, SE_TION PROF_L DE S_RRAGF. PERFIL I)E APR!ETE H 84$_?1-04-PN lX 539-EPDU

I LAN3

l LONG _JE_ _S)LAR30

4 0420 37_3 _I_'_ _
VERS3HLU$$BL_CH L03K SHEET V$RROU 3HAPA D_ CI_Z_RE

- O] "- _4.09,94



J Fixing bracket

KHD Equerre d.flxotion
"EOTZ A_guloae suieclo_ 0130 -40-- 0507 0922

• it I
• i I 1

• • I I
• i

;,7 ill
i 11• I

• / i I

.-;.'-7_ _-o i
L__o-_---_•

' iI

L.- _ _.I _--.

":-.._'-_ "_=go',

BEFESTIGUNE_,SWINKEL FIXIR_ BRACKET E_UERRE D.FIXATION ANBULO DE SUJECION 01_0-40 5CJ7 O_Z2

04_0 _'_4 I BEFEST[_.UNC_SW[N_EL F_X[N_ BP,A_KET -._UERRE O.FIXAT[ON ANG.ULO DE SUJE_[(_N

- O? =- _5.09,9_



F'osteni_g Tr_='¢r _zl4;nr': , I

lEND Longuette de f]xotion

,-EU'rZ Liston de s.jeci6n I 0130 -40- 0507 0923

/. ol ,o... .-.

• II -'-.- - "-'-

...?_.-.. . .....-.%-.-...

F I

I I #
t I

BEFESTIGUNESLEZSTE FASTENING RAIL LANGUETTE DE FIX LISTON DE SUJ=.CIDN 0_30-40 507 DS23

04B0 3521] TI_=FESTI_UNC_LE|STE FASTEiqIN_ RAIL LANGUETTE _E F_X " LISTON DE SUJECIDN

- OI =- ;5.0S.S4
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Fostenlngs '.......................Pieces de fixation
KMO

DEUTZ " Piezosde sujeci6n 0130 --40-- 0507 1901

,, ,.,,,,--._8 ..,'7 . -. -. -- _--

--.. .-..---.-.-_, e<_-_-..&,1: --.--. ..._,
,,",.,.- ,.--.:._--_,,._'-,,.s e_ _: --s"

/.--:--.- _.-._:-"-i'_ _,,-_6 _ ..-d:,_,
{3_ , _. . ..... <..._. 4-.. ,, ._,. _ , ,

''" " ' " t :{i
---.,---

"-.,_"/ _ "--'_-. _[..-,'P'-t_ "-._--. "-..."-. __'_

-... ,j. 4 _ _ @"<._--. 7

BDFEGT_GUNGGTB_LE FASTENINGS PIECES BE FTXAT, P!EZAB DE GUJEO_ON 0130-40 507 lG0;

. _- _EUT$CH GNGL _SH FRANOA ] 9 EGPANOL N_mmet/Be_rlcun B

_jot_4338z HEXAOON60LT .9-A4C
VZ9 TETE HEXA9ONAL TORN.DE OABE.EXAG, H 0G2OOG-F-M E X _2-LG 6,5-10

vI$ TET6 HEXADONALITORN.GE OA_E,EXAG, IH 00G008-F-M E x B0-LG E,E-10|Z 0114 3369 E 9EOHGKANTGCHRAUBE HEXAGON BOLT .B-A_O

!3 0;14
3383 T GECHSKANTGCHRAUBE HEXAG0_ BOLT V[$ TETE HEXAGONAL TORN,DE OABE.EXAG. H 00ZOOB-F-_ 8 X 50- I0.B-A4C,

4 01_3 705T 4 9ECHSKANTMUTTER HEXAGON NUT ECRGU HEXAGONAL TUERCA 6XAGONAL lOIN 00OE34-M G - 8 '
5 0116 3944 1GUMMITUELLE RUBBER GROMMET MANCHON _.AOUTCHGUC F_NDA DE GOMA _ OOGDED-F;0 X25 x _ -GI OEUT

IRONDGLLE ARANDELA )IN 007349- 8.4-9T-A4C
9 0II3 8374 B $CHEIBE _LAIN WASHER

T 0117 9567 E GBCHSKANTSCHRAUBE HEXAGON 60LT V[G TBT6 _EXAGONAL TORN.DE 0ABE.GXAG, 0OG008-F-M 9 X Z_- 10,G

8 0114 3365 2 9EOHBKANTBCHRAUBE HEXAGO_ BOLT VIE TE_E HEXAGONAL TORN.DE OABE,EXAG. OOGO08-_-_ 8 X 30- T0.G-A4C

- 0I -- ZZ.0G,B4



p____ _ _ 0147--/_1 --500 2097
¢=r=¢_ === ,

1

1

6

FLANSCH FLANGE ERIDE/COLLET ERIDA 0T47-41 500 Z007

_ld[ G33ST_Ze'Nr'0STS_1]1
z DEUTOCH ENGLISH FRANCA[S ESPANOL Nummer/Bemlrkung i_

2 0242 0249 ER[DA 3 AEUJERO$

DRE[LOCHFLANSCH THREE-HOLE FLANGE BRIDE A TR01S TEOU

1;D[CHTR[NG S_J:L[NG RING EAGUE O'ETANCHE[TE AN[LL0 JUNTA _

G 0110 0450 3'0ECHEKANTSCHRAUEE HEXAGONBGLT V[G TETE HEXAGONAL TORN.0E CAEE.EXAG. 0IN G00933-MI0 x 50 - 10.9-A4

0 0335 C

5 0113 045A G SECHS_ANTMUTTER HEXAGONNUT ECROU HEXAGONAL TUERCA EXASON_L 0IN 000SEO-V_10 -_0-A40 GEWAC
HST

1218 D[CH.TUNG SA0_ET GARNITURE/JOINT JUNTA AGBESTHALT[G I1
ASBESTFRE[. 01EHE RGS.
GONTAZN[NE AGEESTOS
FREE OF ASBESTOS - SEE _TEM
CGNTENANT DE L" AM[ANTE
SANS AM1ANTE, V0]R POSTE
CON AM|ANT0
ErN AMZANT0, VEAOE P0_.
050

00_ 3415 7GEE O_CHTUNG SAOKET GARN[TURE/J0[NT JUNTA ASEESTFRE
!ASBESTHALTZG EIGHE P00.
!FREE OF ASBESTOS
ICONTA[N[NG ASBESTOS -GEE ITEM
ISANS AiI_[ANTE
_0NTENANT 0E L' AMJANTE, V0;R
=QSTE
SIN AM[ANT0
3ON AMIANTO, VEASE P05-
3O6

/



EXh_,_'_ e_bow

Co_ d'_cP=ppemem 0150-41-05006694

Z

,EGASRG_KRU_==EREXH,_GT,,"ZFOL_C0UDEEOHAPREME.Too_oDEGSC,PE 01E0-,_ E00BEg,

I 0347 0246 SECHGKANTGOHRAUBE HEXAGON EOLT IVIG TETE HEXAGONAL TORN.DE CAGE.EXAG,

2 _1 _GB9 ZAHNGCH_!_E TOOTH L0_K WA$_ER iR0h_ELLE DENTGG ARAt_LA _GNT_A D1N OOBfGT-&_G,5-AAC
I

G 0415 8040 ABGASROHRKRUEMUEREXHAUST MANIFOLD ICOUDE ECHAPPEMENT COOO DE ESCAPE

= CZE3 I1Z? DICHTUN_ GASKET 3ARNITURE/JOINT IUNTA ASEGGTHALTIB _I
ASGESTFREI. S[EHG POG.
_GNTAINING ASEEETOS
FRE_ OF ASBF.ST0_ - GE_ 1TEa
CONTGNANT DE L" ANIANTE
SANS _J4_ANTG, VOIR PGGTE
0ON A_tANT0
SIN AN_ANTO, VEAGE POG.
00S

gE0 0415 7EEG DIGHTUNG GASXET 3ARN_TURE/JOINT IUNTA ASEESTFRE!

AGEESTHALTZG G_EHE P0$.
FREE OF ASBESTOS
_0NTAI_tHG _SSEGT0$ -BEE _TE_
SANS AM_ANTE
CONTEN_NT DE L' AMIANTE, V0_R
PGGTE
E_N AU_ANTG
CON AMIANT0, VEASE _0G.
004

*



_N_ Tubulure d'echappementlEND
DEUTZ Tuberio de escape 0130 -41-- 0507 0505

t #._ I

V, 4
169

I

1 "'l'l i

-*,.j

7

ABTASLEITUNE EXHAUST PIPE TUBULURE 9"ECHAPP. TUBERIA DE ESCAPE 0_30-41 50? 0505

TeiLe-Nr. _¢h_" 0EUTSCH ENGLISH FRANCAIS ESPANOL Nu_er,'Semer_ .

ll0G_? 02461 41SSCHSKANTSCHRAUSE _EXAGGN S0LT V[S TETE HEXAGONAL TORN.0E CABE.EXAG. •

ZlO4E0 234_ I I_ABGASLEITUNG EXHAUST PIPE TUEULURE D'ECHAPP. TUBERIA DE ESCAPE :

5/0214 3324 I T2tSTIFT$CHRAUEE STUD GOUJON £SPARRAGO
0418 E$EI I DICHTUNG _ASRET GARNITURS/JOINT JUNTA

B 0419 7422 12 5CHEtEE PLAIN WASHER RONDELLE PLATE ARANDELA PLANA

I iASKET GARNITURE/jOINT JUNTA
7'0419 74GG E _!CHTUNG I
$ 0_15 45S2 12 SECHSKANTMUTTER IHEXAGON N_T EGROU HEXAGONAL TUERCA EXAGONAL _ 002132- _ 8 -10-CEA

109 0140 0E58 NB UONTASE_ITT_L i__ITTING COMPSUND MOYENS OE _GNTAGE MEDIO D$ MONTAJE d OGOSE$-OEUTZ $ I- 400 ML

- Ol _- 1_.03 94
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VerschiuBteife t

Blonk;nq ports

KInD 0bturoteurs
OEu'IrZ Piezcs de cie:Fe (]130 --45- 0507 0058

I

./_-_-.. ,_1185

...-_c._._ .. --_.
_k_._-_'_-_. .'_-_=--'_-_-_-

VERSCHLUSSTE[LE BLANKING PARTS OBTURATEURS PISZA$ DE CIERRE 0130-43 503 OOS8

_i]d - _tck t T NPos. I Te:le-Nr. Izaht _EU $_ ENSLISH FRANCAI$ ESPANOL Numme_Bemerkun S FI'K

I _ O_X_ 970B _|_ER_LO_VER$C_L_$ _ _ORE H(3LE PLU_ B_H_ ?_GU _E$$ T_P_N _ER_E _ _ GO_SB_-_B-ST°F£/Z_P_R

18S 0101 1484 _i$ICHERUN_$MITTEL " SAFETY/LOCK.AGENT RESINE-FREIN _EB_0 AFIANZADOR G0069_-0EUTZ _w 72- 50 ML

=
- Cl =- _7.03.94



Condu;te _ hu;lede lubrificotionKND
DEUI"Z Tuberla de aceitede lubricoci6n 0130 --43-- 0507 0506

4 .'1

1, I

ir ,,, ,_ ," ';" -:'-%_ i " '

3_ ,,..JJ.,-i:_ _-_ _to("sJlop .. _ 4
"-. ._'r""o.-..-

1 7

SGM_IER_GLtE_T_NG L_RIG_T. 0_L LINE C_i_E A HDI_E TUGE_.A_ITE L_BR. GI3G-_G GO7 O50E

l_l TBIIe-Nr. _ah_¢_" DEUTSCN _NGLISH FRANC.AIS ESPANGL Nummet/_¢merkgn$ 11
m

SCHWIEROELLEITUNG LUGRIGAT, 0tL LINE CGNDUITE A HUILE ?UEER.ACEITE LUBR.

HOHLSCHRAUGE MI_LL0_ S_RE_ VIE BANJO TORNILLO _UE_ H 0G3_GG-D10 _-ST-A_E

DIGHTRING GGALING RING 5AGUE G'ETANCHEITE _NiLLO JUNTA GIN GOTBOG-A 14 x I8 -CU _l

SEGHSKANTGCNRAUGE H_XAGON G_LT VIG TETE HEXAGONALTORN.DE GABE.EXAG, H GOE00B-F-M $ X 20-LG G,5-10
: .$-A_C

DIGHTUNE GASKET GARNtTURE/JOINT JUNTA

1RUEC_LAUFLEITUNG RETURN L_NG C_ND_ITE DE R_TG_ TUGERIA _G RETORNO

2 RUN_O!CNTRING 0-SEAL IANNEAU TORIGUE JUNTA TGRNICA H OOGGZT- GG X 3.5 -_VG-1-TG
)

1RUECKLAUFLEITUNG RETURN LINE IGONDUITE DE RGTOUR TUGERIA OE RETORNO
I

DIe,TUNG

_ASKET IG_;TURE/JOINT _NTA

- Ol =- 17.G3. S4



- L

]TurbocompresseurKI,ID
I_IEI,I'I"4¢ Turbo 0]30 -43-- 0.507 0820

AB_ASTURBOLA_)ER TURBO_'_AR3ER TURSQCOMPRESSEUR TURBO 0130-43 507 0820

. Telle-Nr_ _ahll DEuT$CH ENGL."SR FRANCAI$ ESPANOL Nummer,_eme_o_

0_20 B943! ABGASTURBOLADER TURBOCHAR3ER TURSOC_CPRESSEUR TURBO

- 0_ "- 29.0_._
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S_jle parts for generator

Pi_es d(_tadldes d'alIern_teur
0148- 44- 05064986

21 -'
L

15 \ .- 18

-- I 2 \' 16

i I ' 13-_3

/
/-

TEIL8 Z. GENERATOR PARTS OF ALTERNAT. PIECES ALTERNATEUR COMPON.P. OENERAO. 0148-44 506 4988

I_l_d.t Tell-Hr. _'l OEUTECH ENGLISH FRANCAIS ESPANOL Nummer/Bemedcung

ROTOR/IMPELLER "'

10130 84E4 ANTRIEBSLAGER DRIVE BEARING PALIER DE COMMANDE)EOPORTEACOIONAM.

Z 0131 8754 ANBCHLAGBUCHSE STOP BUSH DOUtLLE BE 5UTSE _ASOUILL0 TOPE

3 0131 8680 RILLENKUOELLAOER BALL BEARING ROULEM. A 81LLEE RODAU!ENTC O.90LAS
0138 1476 ABDECRPLATTE COVER PLATE PLAQUE PROTECTION RLAOA RECU5RIMIEN.

0131 8545 LAEUFER ROTOR ROTOR

013B 0413 ECHLEIFRIN6 ISLiP RING BAGUE COLLEOTRICE ANILLO DESLIZANTE0131 8569 RILLENKUGELLAEER JBALL BEARING ROULEM. A gILLES RODAMiENTO 0.8OLA$

!3132 107_ IIIECHLEIFRINGLAGER"gLEI_t_RIC.NTER REOTIF;ERSLIPRING BEARING FLASOUE COTE BAGUE RECTIFICAOOR_0J'ANILLD$ROZANT

OlBE _0_4 _ STAF..NDER REDREBgEUR

0132 1088 I 5CHUTZHUELSE COVER DOUILLE RROTECTR CAEQUILL0 PROTECT.

E SCHRAUBE VIS/BOULON TORNILL00132 0591 SCREW/BOLT

0117 7145 1SPANNUNGSREgLER VOLTAEE REGULATOR REGULATEUR TENSION REGULADOR VOLTAJE H 8EEI!l- AH -14v 9EA

0131 8683 ! KOHLESUERETEk_ATZ CARBON BRUSHES LOT BALAIS JUEEO D.ESCDBILLAS

14 0138 1070 COLUMN COLONNE COLUMNA

IB DI32 1477 31LIN:SENBCHRAUBE BtNDIN6 HEAD SORER VIE A TETE CYLIND. TORNILL0
I

IB 0131 8545 EISCHRAUBE SCRE_/BOLT vIE/BOULON TORNILL0

I70IS0 7178 llLINSENSOHRAUBE BINDING HEAD SCREW VIE A TETE CYLiND. TORNILL0

tB]OlSl 8EBC FEDERSCHEIBE SPRING WASHER RONDELLE ELASTIOUE ARANDELA ELASTtOA

EE OI3E 14S= E_0U HEXAGONAL

19 OI3E I485 SE_HBKANTMUTTER HEXAEON NUT , TUERCA EXAGONAL

EO 0298 B18E ENTSTOERKONDENSAT. SUPPRESS.CAPACiTOR' ICONOENS ANTIPARA8 C0_OENS.ANTIPARAB.

)LOT DE PIECES JUE00 DE PIEZAB

21 0130 718_ TEILESATZ SET OF PARTS VIE A TETE CYLIND. TORNILLO

LIN$EN$CHRAUBE 51NOINE HEAD SCRE_

- Ol 2_.01.91
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IMoteur de riemarr

" _'_anc=do_ 0130 -44- 0507 0158

,_ , , ,,, _,:,

L "._ ,o .... , ._, J
• ._ . .-._E._..'_,

.... _ , /

",/ ,.;.,--.--

TARTER STARTER DEMARREUR ARRANCAO_R 0130-44 507 0158

_7 9318 _ TARTEJ_ )F.,MARREUR _NC_OR _ 8_I_70-F_Zl_17._._ 3,1KW

I 0 _ =-- 17.03.94 "



_/_ AccessoiresKHD
OEu'I'Z . Piezasde montaje 0150 -44- 0507 0509

c_.>... /,'--.. ." "_- )0 1 '-.._.._8
.--" "'->" .-"

.." ._"1 .4""C_,.. ..-" ""._..,._ 1 'a-'
• ,.,_1 s-_ i.¢ J v, ,,, / .... //_J,t_ 5

_..._,, ,,, ._,_.. ,,.,, . _// 4£_
', _I,4._, &/..,_ ,, ..

---_e, _;"-.:.- , --"

i

2 -2

ANBAUTEILE ACCESSORIES _CC_$$OlRE$ P££Z_0_ WONTAJE 0X_0-44 50_ 050_

1 0240 42_1 I $_HEIBE P_I_ W_$HER _ROND_LL_ PL_T_ _RA_EL_ PLANA

5 0117 g567 TU_R_ _XA_0_L DIN 000934-_ 8 _ 8-A4C

Z 0_11 282_ 1SECHSKA_T_TTER H£XA6_N NUT !_CR0_ HEXA_0N_L [

3 011_ $38_ I $EC_T_CH_IB_ H_X_0_ BOLT IV_ _T_ H_L I

4 01_ 7389; 2 SEC_$KANTSCH_AUBE H_X_ BOLT VI$ TET_ H£XA_0_L TOR_.DE C_.EXA6 D!_ 000933-_10 X 35 - 1_ 9-0= I

2 $_CHSKANTSCHRA_B_ NEXA_0N BOLT TOR_.D_ CABE.EXA_. H 002008-_-_ 8 X 25- 10,g

6 0_Z_ 4_24 _ _0N$0LE BRACKET _0_0_ C0_$0LA

7 04_0 _837 $_A_NLA$CH_ CL_J_ING STRA_ IECLI$$_ DE $_RRA_E ECLI$A DE _RIETE

- O; =- I7.03.94
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Access;ires IKl-la
D==ulr= Piezasde rnontoje 0130 -46-- 0507 0465

1

J

6 _ ....

ANBAUTE]LE A_CES$ORIE$ AC_=_SSDIRES PIEZAS 8E MDNIAJE 0130-46 50_ 04B5

I 0111 _$58 l 8ECH_KANTMUTTER H=-XA_JONNUT ECROU HEXAGONAL TUEtCI 8XAEONAL DIN DDO884-tlE - E-14C

E 01_] DII_ E SCHEIEE PLAIN wASHE_ RDNDELI.E PLITE ARANDELA PLANA H 0D_308-18 X21X1,E

8 011D 1543 I SECHSKANTSCHRAUEE HEXAEON B0{l vie TETE HEXAECNAL TDRN.D_ CABE.EXA0. _IN DDDtE_- MI6 XIlD - 8,D-A_

4 0480 4S77 I ABSTANDSTUECK SPACER ENTRET_ISE P!EEA DE DISTANCIA

5to4z0 5884 I HALTER BRACIET SUPPORT/PDRTE_UTIL SOP;RIEI

8 OIl0 IllT E SCHEIEE PLAIN lASHER RONDELLE PLATE ARANDELA PLANA DIN DOOI_E-AII -I/0HV-A4C

- 81 =- 18.09.94



Accessories
Accessoires

KHD
D=u'rz _'_ezosde mo_toie 0130 -47- 0507 0142

I

4

//--.

!>c,'_- \
, ..(, ()... L'.
J Or'. ._ j_

A_qBAUTEILE ACCESSORIES ACCESSOIRES P!EZAS DE MONTAJE 0_30-47 507 0t42

_1 TelJe-Nr. _ DEUTSCH BN_LISH F_ANCAiS ESPANOL Nummer/Bem_g :'rK

tlC111Z858_ / 2]SECHSKANTMUTTER HBXA00N NUT ECR_U HBXAOOf_L_L ,_UERCA EKA00NAL DIN 000004-MIB - S-A4C

2 OIE1 0119_ 2 SCHEIBE PLAIN WASHER RONDELLE PLATE iARANDELA RLANA H 002308-_3 XBIXl,5

3 0111 2087_ VIS HEXAGONAL!TORN.DE CABE.EXAO. DIN 000833-MIS X 40 B.O-A4C
E SECHSKANTSCHRAUOE HEXAGON BOLT TETE

4 0419 7551[ l HALTER BRACKET BUPPORT/PORTEQUTIL OPORTE

B 01]0 7 17 21SCHE BE PLAIN WASHER RONBELLE PLATE RANDELA PLANA _IN 000125-A17 -14_HV-A4C

- 01 =- ]7.03.94



_=_._,_,_,_ 0130-48-0507 0149

VERSCHLU$STEILE i_LANKIN6 PARTS 06TURAT--'UR6 PIEZA6 DE CIERRE 0130-,46 607 0149

F_ild -- 06TUR=TEUR6 PIEZAS DE CIERR6

tP=_¢,I Teile-Nt. _J OEUT60H EN6L_6H _RANCA]S E6PANOL Nummsr, q_meld_ 9

0117 4199 SECHSKANTSC_HRAUEEHEXA66N BOLT VIE TETE HEXA60NAL TORN,DE CASE.EXA6. HC00EOE1- E33-u "6 X 7E- 8.8-A

Z 0420 6060 VERSCHLUSSTEILE BLAN_IN6 PARTS

3 01El 0163 RUNDDICHTRIN6 0-SEAL _,t_NEAU TORIQUE JUNTA TORNICA M 002927- lZ X 3 -ACI_-I-70 01

- 01 "- 23.03,93



Sensor

Sonde induct.

D " So,_dade inducc_on 0130-48- 05070265

1

;NDUKTIV.WEGEF_ER SENSOR SONDE INDUCT. SONOA DE INDUCC[0N 0130-48 507 0265

I_t_/ Teile-Nr. Pz_" DEUTSCH ENGLISH ) FRANCAI$ ESPANOL Nummer/B_mer_ng

110436 4426 OREHZAHLEEB_R TACH0-GENERATOR OYNAM0 TACHYMETR GENERAOOR TACOMETR

- Ot =- _7,03,8_



Connecteur en ficheKHD Io=uT= ..Ugodor_ee.chufe 0130 -48- 05070266

O

E_ t = I

'_ _

01 ,

\,,
"d

I 0_19 0847 I I STECKHUEL$.GEHAEUS HOUS_NG !80_TI_R CONN_CTEUR CAJA UAN_UIT._NCH.

0419 08511 _ _I_HTUNG iASKET '_ARNITUR_/JOINT JUNTA

- Ol -- 06.08.9_



j /._.__,.r.,,.iI_L_ iiL _.,i=.'_,3 I

Fiche de connexion
KHD

DEUTZ Ciavijode conecxi6n 0],30 -48- 0507 0268

I-=..
• i

2

3

-,%

ANSCMLUSSSTECKER ATTACHMENT PLUG FICHE CE_ONNEXION ;LAVIJA DE CONEX. 0130-4B 507 0268

2 0415 9031 I STECRHUELS.BEHAEU$1HOU$ING EOITIER CONNECTEUR CAJA WANBU!T.ENCH,3 0419 9032 4 BUCHSENKONTAKT JACK DOU_LLE DE CONTACT CASQUILL0 HEMBRA

4 0_19 E03,_ IISCHUTZKAPRE _ROTECTINE CAP _APUCHON PROTECT. OAPERUZA PROTECT.

- Ol "- 0?.0E.94
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............. IConnexion en ficheIKI,,lU
ID=tU"t'=L Conecx_On de enchufe 0130 --48-- 0507 0321

5TECKVERBINDUNG RLU6 CONNECTION CONNEXION ENFICH CONEXION D.ENCHUFE OIE0-4B 507 03Zt

_! Teiie-Nr. _=t_'l DEUTSCH I ENGLISH j FRANCAI5 j ESPANOL Nummer/P_eme_ung _

0113 93731 16 ETECKHUELSE PLUE-IN SLEEVE ALVEOLE CAEQUILLO ENCHUFE CIN 046340-A6_3-2_5-BZ-GAL $N

0123 80EBI HUELSENEEHAEUEE RECEPTACLE HOUSINO CARTER FEMELLE CAJA DE ENOHUFE H O0764Z-NH_,E-E-NATUR

- Ol "- _5,$E.S3



Connectincj pipe - I L............... i
KI.IIO Conduit jonction IDEu"Irz Tuberlo de union 0130 --48- 0507 0327

FT 3

1

_L_ j _

L__.

VEREINDUNb_L£ITUNG CONNECTING PIPE CON_UIT JONCT]0N TUEER_A DE UNION 0130-45 50? 032?

tcR,
I_lsd. i "reile-Nr- _at_ll __U'r$_-i j EI_..]$_ P_AI_;_,I_ =_$PANOL NummerReffledung

_419 0598 IlVERBINDUNGSLEITUN0tCONNECTINEi PIPE CONDUIT JONCTt0N TUEER_A D0 UNION

- O_ =- ;2.05.93



_=J_ I L;ODle homes

Fa_sceau de cables
D Haz de cobles 0130 --48-- 0507 0399

KABELEAUM CABLE HARNESS FA[SCEAU DE CABLES HAZ DE CAEL_S 0130-48 507 0399

Slid I KASELSAUU

P_s. 1 Teile-Nr. NummeT/BemeefClZngz_ahcl_• DEUTSCH ENGLISH FR_CA[S $SPANOL

041E 0SZE CABLE HARNESS =RISCEAU DE CABLES HAZ DE CABLES

i

- 01 "- 27.08.93



Acces$oiresKHD
DEUI"_" . P;ezas de rnontoje 0130 --48-- 0507 0502

i

. _(:11c-'_.-.-. _. /_>>.'...
.." _ %.'-. "--C_-.-".. IX:_-_--

•" "__-'_" "- "- "-* -" II'
,_-" ":_:_ _'_. --.--. F--- ._,,

ANBAUT_ILE ACCESSORIES ACC_SSOIR_$ PiEZAS DB MONTAJ_ 0_30"48 507 OSO_

_I_ Teile-Nr. [_'! D_UTSCH ENGLISH _RANCAIS ESPANOL NummerASemelk_ng

i OiI_ _813 DIN 000931- _ _ x 85 - 8,8-A-

; 0117 929_ 1SE_HSKANTSCHRAUBE HEXABON 00LT VIS TOTE HOXA_NAL,TORN.DE CAOE.0XAG. H 00Z00S-F-M B X 16- I0.0-A4C

i S_0HSKANTMUTTOR HEXASON NUT ECR0_ H_XA_0NAL TUERCA EXA00NAL DIN 000934-_ 6 - B-A40 01

3i04t_/ _53_ I _ALT_R _(_KET SU_PORT/P0_TE_UT[LiSOPORT0

4!0112 _39_ _ S_CHSKANTSCNRAUBE NEXA_0N B_LT VI$ TET0 HEXA_0NAL T_RN+D_ CAB0.EXAG. A4C

5i0336 3990 2 SUCHSE BUSH DOU[_LE 0AS_U_LL0

_4_0 512_I 1HALT£R B_ACKET SUPPORT/PORTEOUTILI$_PORTE

- Ol =- _1.11.03



. _oole names j
KHD Faisceau de cables

DI[U't"Z. Hazde cables I 0150 --48-- 0507 0662

.LWoter

KABELBAUM CABLE HARNESS F_ISCEAU DE CABLES HAZ DE CABLES 0130-48 507 _S62

Stck"I DEUT$CH ! ENGLZSH FRANCA[S ESPANOL Nummer/Bemerlo4ngTeile-Nf, zahl

0419 E_32 (AEELBAUM ICABLE HARNESS FA_SCEAU DE CASLES!_AZ DE CABLES

- 01 "- ;E.03+_4



i = ,t,,=,_t._Jilli_,_

Pieces de fixation
Kill=

DEu'r_ .Piezos _e sujeci_n 0130 --48-- 0507 0663

2

BEFESTIGUNGSTEILE FASTENINGS P!ECES DE FIXAT. =IEZAS DE SUJECION 0130-48 507 0663

,Bird,, " - --'Ik .9-A4C - ' "

ESPANGL NummerA3emmrk_ng,_,_.t T=,J,N,. _ _EUTSCH E_LISH _A_CAIS
1tD_19 09041NB _ALTER BRACKET SUPPORT/PORTEQUTIL SOPORTE

2t0_17 E4GEINB F(ALTEBAND CLAMPING BAND BANDE DE SERRAGE FLEJE DE SUJECt0N H O0767E-P 1BOX 4,G

31o_=GGEZI_BSECHSKANTSCHRAUBE HEXAGON BOLT VIE TETE HEXAGONAL TORN.DE GABE,EXAG. H O0GODG-F-M G x 12 LG 2 E 10

4 GEG4 932_ NB HALTER GRACXET $UPRGRT/PORTEOUTIL SGRORTE I
i

G _19 GOG4 1 _ALTER ERAO_ET GUPPCIRT/PORTEQLITIL BOPORTE

7 041E 9175 T _BDECEGLEDH COVER PLATE TCLE REOOUVR_JAENT CHAPA DE CUB!ERTA

G OItG ODIG NG SECHSKANTSCHRAUBE HEXAGON BOLT iVlSTETE HEXAGONAL TORN,DE _AGE,EXAG. GDGOOB-F°M E X 12- ]O.9-A4C
{

- 0_ =- ;;.O3.G4



Temper. tronsrn_tter

KHD Sonde therrnique
__ DEIOIrZ Sensor teraperetur 0150 -5_- 0507 0_5"_

/,_'C_j; / "_.,/
"f / I / "_ s

TEUPERATURGESER TEMPER.TRANSMiTTER SONDE THERMIQUE SENSOR TEMPERATUR 0180-5I 507 OlSI

Teite-Nr. _z_I" D EU T8_-"_ ENOL ISH F_A_CA I S ESPANOL Nummer/1|emedcun9 1

0_S 0804 IITEWPERATURGEBER TEMPER.TR_,NSMITTER SONDE THERMIQUE SENSOR TE_PERATUR
i

- 01 =- 17.03.94
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DEUI"Z . ,Clovijode conecxi6n 0130 -51-- 0507 0343

AN$CHLU$$$TEC_ER ATTACHMENT PLUG FICHE DE CONNEXION CLAVIJA DE CONEX. 0_30-51 507 0343

Teile-Nr. _' DEUTSCH ENBL: SH FRAN_Ai S I _SPANCL Ngmmer,'Semerlcung

)117 9738! 2 )_CHTUN_STUELLE 10HNE B_N_NNUN_ 0HNE EENENNUN6 0HNE BENENNUN_ H 82384S-EI-2.3-3.0-CR-_RAU
/ I

311? g740 I¢ 2 BUCHSENKONTAKT IJACK LOGE_ENTDOU_LLEDEDuCCNTA_TpALIERCAjACASOUILLOsuPORTEHEtI_BRA$N-SH823849-CI- 1,7 XI,0-Z,5 -CU)11? 9?37 1 _UCHSEN_EHAEUSE IE_,RIN__OUSZNG _EZ38_e-_-z-_A-s,



!To__=_t o130-52-0507 0175Cttap= de ¢u_e_a

O

ABOECKELECH COVERPLATE TOLE RECOUVREMENT CHAPA DE CUEIERTA 0130-5E 507 0175

Pos.-_ Tede Nr. Iz=hI D.U $C. ENGLIS_ FRANCAIS ESPANOL Nummer/Bemed<ung T_

T[04T9 5082 I ABOECKBLECH COVERPLATE TOLE RECOUVREMENT CHAPA DE CUBIERTA

EJ9111 2Z3E 31$ECHSKANTSC_RAUOE HE_AEON 80LT Vr$ TET0 HEXAGONAL TORN.DE CABE.EXA_. 01N 000933-U 0 x 10 - 8,8-A4C )1

- 01 =- 17.03.94





I ,_¢_1J_l 1"_=' I

1 P_'_'__ _o_o_ 0130-52- 05070_2DEUTZ piezoS de sujec'6n

5 ..S.>'_--:z.:-:-_'.
-TA+ • • 4 _ • • ;

-. kk_ -.. .--¢_
'q'-_."-_:. Io,_ --55:<q(... -.,_-- ._ G /_._

---._/ _

03 _ S3

" Ol =l



Obturoteurs
Dt_'Z Piezos de cierre 01,30 -56- 0507 0143

I 1
1

@

.-'_;-_-_'._,F.'-.'-. _1
; _ ,_.; _.'..ur', "-(--',,C_'3.c- ,_'---_2-'_

",--. _----_"r_- , _'-._ "-.-_' ./._"2.-" _ 1:

,_, , ,I-. _ , ,-:'__-_, ,_._ ,_",

VERSCNLUSSTE[LE BLANKING PARTS OBTURATEURS P[EZA_3£ CIERRE OISO-5_ 507 0143

RESt_E-FREI_ 00_8_0-A3_-$T-FE/ZNPH_

185 OIOl 1484 1SICHERUN_SNITTEL SAFETY/L_CK.AS£NT MEDIO AFIANZADOR _ O008_9_DEUTZ DW 72- SO NL

- O1 -- 17.03.94



_N_u_Irz I Accessories

Accesso_res

• P_ezosde =o_toje 0130 -56- 05070260
IlII

I'

== , ,-
t t ."

ANBAUTEILE ACCESS0RIES AOCESSOIRES PIEZA$ BE MONTAJE 0130-56 507 OE6O

1_tl 7eiie-Nr. HEXAGON BOLT 1 " " " ).E-A=C Nummer/Bemed<un9 WI_

_ata_hl-I OEUTOCH ENGLISH FRANCA[S ESPANOL

_10117 E330 1 $ECHSKANTSCHP_UEE HEXAGON BOLT ViE TETE HEXAEONAL

I SEONSEANT$CHRAUBE VIE TORN.DE OABE.EXAE. H O02008-F-M $ X 85- _O.E-A4C

E 0114 33B9 TETE NEXASONAL TORN DE CABE EXA6 H 002008-F*U 8 X 20-LE 2,5-t0

]

1
?



lI ................. I
• An'et du moteurKHD

DI[UTZ Porocla del motor 0130 --56-- 0507 0649

_2
i .-5_3-.

.-;.- _,_- ..
sS o:[ .

_., -, ,.._ ;_..C'_.-.'_N ,_
F._'. , ;,,'.." _._.....'_f... ._'o._ . _.

,x .._-, ,.. @_t,. "_"___.o _. _ _,_,

MOTORA_STELLUNG SHUTDOWN DGVICE ARRET OU MOTSUR PARADA GEL MOTOR 0130-55 507 064S

lllid . l=l. ARRGT DU MOTEUR PARADA GEL MOTOR

IPl_.l Teiie-Nr. _lihll DEUTSCH ENGLISH FRANCAIS ESPANOL Numml_/l_emildiung

I Ii(_iI_ 8G49 1 IIOTDRABSTELLUNG SHUTDOYtt'_ DEVICE WITHWITPOStTEM.... ....
i AVE_ POST£..

COt__'OS......
! (z)

_10_17 _E59! RUNDDiGHTRING _)-_A{, ANNEAU TGRIOUG JUNTA TORNICA H 0G_7- _6 X 3 -ACM-1-7G

- 0] =. 17103.94
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J w-=_g_ames • .
"_P_-__,= =_u= 0130-63-0507 0221

KABELBAUM CABLE HARNESS FAI$CEAU DE GABLES HAZ DE CABLES 0730-63 507 OE21, ,=

Teile_Nr" 1KASELEAUH i Ngmmet/Semedcung

_" DEUTSC_ ENGLISH I FRANCA_S' i _SPANCL

7 0_!9 08Z7 3ASLE HARNESS IFAISCEAU DE CABLESi_AZ DE CABLES

- 0; =- ;7.03.94



P=-_d,,_=,,,_ 0130- -0507 0222

%

ANBAUTEILE ACCESSORIES ACCEBS01RE$ PIEZAS DE BONTAJE 0_30-63 507 0222

" _ FRANCIS BORi,I_.ESPANOL

_ t Ted¢-Nr. _z_tck" DB_TSCH ,ENGLISH I I Numml_/BemedoJng _ETK

i Q_ tO 3BB_:J Z SECHSEANT,Y=CHR_>,_JBEHEXAGG_q_QLT V(S TETE HEX_&L. O_N

TORN.OE C,ABE.EX_,E. OOOB33-_ S x _B - _.8-_4cl

0438 4130 I KABELKLEMUE CABLE CLAMP BORNE OE CABLE DE CABLE

I

- 0I *- 17.03.9=





B[onklng pacts l
D_IHI_ ObturQteursPiezos de clerre 0130-63- 05070306

,in

I

P'_? .'" _ J2"_'-'-.

J "-._- -"._-".-4,,

_._ .._ _._, .

i "}/ _ "--::::-"

011? 8884 I RUNODI_TRIN0 0-SEAL ANNBA_ T_RI_UE JUNT_ TBRNICA H 00ZBBT- _0 X 2,5 -P'I_M-I-_0

01]] HBXAOON $0LT VlS T_TB HEXA6ONAL 000BSO-M B x 22 - 8.8-A4C

04 9 B3B67585 Z SECHSKANTSCHRAUB_BLNDFLANSC_ BLANK FLAN_ 8R[0E _'0BTU_AT_0N BRI_ATORN'_EcIBOA

CABB. EXAO. DIN

- 01 "- 08.0B.93 _."
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I Bl_nkingports

KXD 0bturcteurs
DI_UTZ Piezos de cierre 0130 -83- 0507 0066

.-_"c)c: c_2-.

,-" C) C

.x-2.C-_.c-_

....
..- -..o;,,%-o

"/ ,/ '_ ("- 187

Q-. /.- ; ..--
,.-......-.

f. J .- _- ,..'4..C

, ._ t / t _ i ¢,

R _ L._G '-',° , "- 5

VERSCHLUS$TEILE BLANKING PARTS 0BTURATEURS P!EZA$ DE CZERRE 0130-GG 507 0065

tBild T . • _tck _E_TSOH ENGLISH I FR/bNCAIG SGFANOL N_mmer/BemCdctm B :-_

]_. e • N , z_hl

t 0HO 7550_ 2 SCNEIGE PLAIN WASHER RONDELLE PLATE ARAND_LA PLANA 0IN 000433*I0,E-I4GHV-A4C

2 0110 0940] ; VERSOHLUSSGGHRAUGE $CRE_ PLUG GGUCHON F_LETE TAPON R0$CA0_ DIN O0750_-AMI4XI,B -$T-A_C
(

3!0_iI_I0MS $EEGIEIoEl IlDEDKELDtCHTRING SEALING_.j_V_RRING GAGUEc0_VERCLED'ETANCHEITEANILLOTAPAJUNTA DIN O07G03-A 14 x _E -CU Ol
5 0117 EOBI _ I RUN_GICHTRING 0-SEAL _ANNEAU TORIQUE JUNTA TORNICA H 002927- $8 x 3 *NBR-_-?0

E 0_N B4_7 B GEOHGKANTSCHRAUBS _EXAGON BOLT VI$ TETE HEXAGONAL TORN.DE OAEE.EXAG. DIN 000933-_IO X G0 - 8.8-A4C

_87 3_00 98E3 _SICHERUN_SU!TTEL EAFETY/LOCK.AGENT RE$INE-FRE_N NEGI0 AF[ANZADOR H OOO_SS-DEUT_ D_ 71- _0 ML

- 01 =- 17.O3.G=



°'°n'°g°°° IObturoteurs
KHD

DEU3"Z - . Piezo$ de cierre 01..30 -83-- 0507 0067

_-_ _'-_ .... _.;r L_Z-,-

..." ._"" f_l 1111.. i_l ,,, ..C<,tl%,__Jlii'_l_J g. o X_"_
.i ./ I t-//. "$ "- _c-, "_"_E_"I_v R_)n. °'-.-_

< "-. "_!Z,'/)P, . ..k.--_w_,, x%._.; i

VERS,HLUSGTEiLG BLAMKING P_ZRTS BTURATEEII_3 PIEZAG DE CIERRE 0130-S3 507 006?

_"_ " I_, i
i=o_. ?=le-Nr. _lhl OEUTS_H I SN_L!,H FRANCAIS ESPANOL I Numme¢li_emerkung TI

1 ,1 lS 5S3S 1 KERNLOCHVER$CHLUSSCORE HOLE PLUG BOUE;:d0NT_0U D'S' TAPON CIERR" J_ACHGiH O00?IIoBGO

D/C_TRIN_ SEALING RIN, BAGUE D'ETANCHEITE ANILLI_ JUNTA

Z 0 _1 SS59| Z ,ICHGRUNGSMITTGL $AFETY/L0_K,AGENT DiN O0?S03-A 10 X 13,,-CU )1

t 556"7 _OU_IZ)_'_FILETE TAPON RDSCAD0
3 DI_I 9893 VEI_HLUS$$0HRAUBE S_EW PLUG

187 0100 RESINE-PREIN MEDI0 AF!ANZABOR OO0SEG-DEUTZ Dw 71i 50 ML

1

- 01 =- I7,03.94
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_._ Casket set I ' - ............ '
KHD. Jeu de joints IDIEu'rz Juego de juntos 01,30 --90- 0507 0907

OICHTUNGSSATZ GASKET SET JSg DE JOINTS JUEGO DE JUNTAS 0130-90 507 GO07

GEUTSCHENGLISHRANOAISESANGL
t GSGE $666_ _ 0_C_TU_GSSATZ GASKET EET JEU OE JGI_TE JUEGG GE JU_T_S G!OHTG_GSSATZ FUER i

SAGUE D'ETANGHEITE SF EM t0;3 /E/C/EC/CP/ECR

E0 0Ill 8642U I OICHTRING SEALING RING RA6UE D'ETANCHEITE ANILL0 JUNTA DIN 0GTG0S-A 6 X I0 -RI 3;
30 0.1;' GS_7_ IIDICHTRING SEALING RING BAGUE D'ETANOHEITE ANtLL0 JUNTA DIN O0TE03-A S X l_.5-Cu _I

E0 01!1 8653_ 61DZCHTRING SEALING RING AN!LL0 JUNTA D!N 0076G3-A 10 X 13.S-AL 3;
G0 01_ SESE' _E D_E_TRI_ SEALING RI_ BAGUE _'ETAN_EITE ANILL_ JUNTA DIN _TG03-A 10 X _S.G-_ 01

70 Gill 8664 4 DIC_TRING SEALING RING BAGUE 0"ETANCHEITE ANILL0 JUNTA DIN O0760G-A 10 x 14 -CU 01

S0 O_II 8668 5 0IOHTRING SEALING RING RAGUG G*ETANCHEITE ANILL0 JUNTA DIN OOTSOG-_ 10 x. 1S -AL 01

E0 O;;I 8SGS 3 OICHTRING SEALING RING SAGUG D'ETANCHEITE ANILLG JUNTA DIN 0GTS0S-A 10 16 -CU 0;

100 011I 8673 G OICHTRING SEALING RING AGUE D'ETANCHEITS ANILL_ JUNTA 1DIN 00760G-_ 13 1S.5-CU 31

110 01;I 8688 E4 OIEHTRING SEALING RING AGUE D'ETANGNEITE ANILL0 JUNTA DIN 0GTSOS-A 1_ lE -CU 01

_EO O_;_ 86E3 ;4 OIOHTRING SEALING RING AGUE G'ETANCHEITE ANILL0 JUNTA DIN 007503-A 14 20 -CU 01

lEO 0I;_ 8718 G OIC_TRING IGAGUE O'ETANCHEITE ANILLO JUNTA D_N 007BOS-A ;B 30 -AL

130 017I ssgE 6 D_TRING SEALING RING _AGUE D'ETANC_EITE ANILLO 01

BAGUE D'ETANCHEtTE ANILL0 JUNTA 0OTSO3-A _S 30 -CU 01I=0 01_ GT00 G OICHTRING SEALING RING DIN

ISEALING RING _AGUE D'ETANCHEITE ANILL0 JUNTA DIN 0OTEO3-A 1E 34 -CU 0_170 0111ETZS R OIOHTRING SEALING RING I JUNTA DI_ O07SO3-A Z0 24 -AL 0_
190 O11: ETE_ I DI(_d_TRING SEALING RING IGA_E D'ETANC3_EITE ANILLG JUNTA _IN 007E03-A E6 31 -AL

SEALING RING IBAGUE D'ETAN_E!TE ANILLG JUNTA DIN GOTSOG-A EE 3_ -ALU
E00 0111 8763 Z D ;O_TRING

0-SEAL _ANNE_J TO_I_US JUNTA TORNICA 00_S_- 52 X 5 "-FPM-I-_0 0__E0 _1_ _EG4 IIRUN_D1CHTRINS

ZT0 _4EO 5E34 D{EHTUN3 GASKET }GARNITURE/JOINT JUNTA

GS0 _lg 3035 6!0 CHTGU_MI RUSEER SEAL EGURRELET EN CG EURLETE DE G0UA

,300 _;15 3857 I21RUNOOIEHTRING 0-EEAL ANNEAU TORI_UE JUNTA TORNIGA 00_937- S X 1.S I_-l-SG

310 3_I7 9023 IGIRUNDDICHTRINGi 0-SEAL ANNEAU TGRIGUE JUNTA TORNICA 002927-_15 X 3 -FPM-E-70

- O_ lE,09 _4 ,z_



_._ J Gosket set I1 ........... '..... '--''

KI,ID Jeu de joints
DEUTZ "Juego de juntas 0130 --g0- 0507 0907

- OZ 12.00.9=



I ;osket-et ]' " ........ '
KHD Jeu de joints

DEU'I'Z Juego de juntas 0130 --90-- 0507 0907

DIOHTUNGSSATZ 0ASKET SET JEU DE JOINTS JUEG0 DE JUNTAS C130-S0 507 0SOT

t¢K.
I_1 ,e_te-Hr. _ahl/ OEUTSC_ E_aLISM _RANCAIG ESPA_L Nummer_emed¢ung

D!CHTUN0 BASKET _ARNITUR_/JOINT JUNTA

DICHTUNG BASKET P,_ARN!TUR_/J01NT JUNTA

0ICHTUNG ASKET _ARNITURE/JOINT JUNTA

O!CHTRING EALING RING SAGUE O'ETANCHEITE _NILL0 JUNTA H 002G_4-C_29XLS -PT_E-S_EZt
AL-GRAUNI

RUNDDICHTRIN_ 0-SEAL ANNEAU TORIOUE !JUNTA TGRNICA 002GET- 20 X 2,5 "FPM-I-70

RUNDDICHTRING -SEAL ANNEAU TORIQUE JUNTA TORNICA 002827- 50 X 9 -EPOM-S-?0

RUNDOICHTRIN9 _-SEAL ANNEAU TORIQUE JUNTA TORNtCA 002EE?- 82 X 3 -EPOM-fi-?9

RUNDDICHTRIN9 -SEAL ANNEAU TORIQUE JUNTA TORNICA 00ZGET- S0 X 3 -EPDU-B-70

I_S0 _NDOI_HTR!N_ 0-SEAL ANNEAU TORI_UE JUNTA TORNICA 002927- 1_ X 3 -EPO_-G-T0
RUNODIC_TRIN9 0-SEAL ANNEAU TORIQUE JUNTA TORNICA 002927- 70 X G -EPOU-E-TO

RUNDOICHTRIN9 I-SEAL ANNEAU TORIQUE JUNTA TORNIOA OOGG27- _2 X 4 -EPDM-S-T0

RUNOOICHTRIN9 J-SEAL ANNEAU TORIOUE JUNTA TORNICA 00_927- 35 X 4 -EPDM-6-?0

RUNDOICHTRIN_ _-SEAL ANNEAU TORIOUE JUNTA TORNICA OO29ET- B0 X 4 -EPOM-B-T0

OIOHTUNG _S_ET GARNITURE/JOINT JUNTA

FLACH01CHTUN9 :LAT GASKET GARNITURE PLATE JUNTA PLANA

DIgHTinG _ASKET G,k_t_TUREIJ01_T JUNTA

RUNDOI_HTRIN0 O-SEAL ANNEAU TORIOUE JUNTA TORNICA ! 0OEG27- 98 X 3 -NER-I-?0

RUNDOICHTRING b-SEAL ANNEAU TORI_UE JUNTA TORNICA H O02EE?- 82 X 4 -'NBR-]-70

WELLENDiCHTRING !0T.SHAFT LIP SEAL JOINT A LEVRE RETEN

WELLENOICHTRING ROT.SHAFT LIP SEAL JOINT A LEVRE RETEN

]
I

,, r,
- 03 "- 12.09.94



TEILEVERWENDUNS
ALLOCATION 0 F PARTS NO.
AFFECTATION DES NO. DE PIECES
ASIBNACION DE NUMEROS 05 PIEZAS

TEILE-NR. TO-NUM. AU- ETL- I 5ILO TEILE-NR. TO-NUM. 5AU- ETL- BILD | TEILE-NR.
GR 8LAETTER I POE. GR BLAETTER POE. I

01215587 $928-08 83 0507 OOb_ 003 01818550 0150-44 44 05054585 015 02525455
01218119 8523-08 48 05070465 003 01318555 0t13-44 44 05054986 007

8529-0_ 47 05070148 OOE 013] 8680 0115-44 44 05064986 003 0898557t
01338026 8256-70 45 05070321 004 01318683 01t9-44 44 05054986 013 08925574
0%30 7_78 9778-12 44 0505 4985 017 0131 5754 0143-44 _4 0505 4566002 0_9 8865
01307188 0144-44 44 05054885 021 01330413 0150-44 44 05064986 005 DE685188
01908454 8776-12 44 05084585 007 01330951 0148-44 44 05064986 01I 03356329
013182850138-18 15 05070524 002 013210BE 0150-4444 05064986010 03360673
015182860138-18 19 05070584 559 013810700150-44 44 05054988014 0_6 t918
015189870138-19 15 05070524858 01321071 0150-44 44 05084588005 03383657
01318388 0138-15 IE 05070534 964 01321072 0150-44 44 05084986 023 03383880
0131868.9 0138-19 19 05070524 971 01321074 0150-44 44 05084885 005 03358186
01318290 0138-18 15 05070524 978 01321476 8911-70 44 05064586 004 03470345
D13183250180-19 19 05070524 550 D1321477 5311-70 44 05064986015
01318330 0180-19 19 05070524 551 01321484 9311-70 44 05054986 032 04149058
01318337 0180-19 19 05070524 953 01381485 8211-70 44 05064986 015 04157860
D13I 83380130-19 19 05070524354 0138878_ 8464-71 89 05070481 003 04157355
07318933 0130-16 12 050;' 0524 555 01400668 8530-37 41 05070=305 I59 04158040
013I 8334 0180-19 15 05070584 957 01400735 8518-0E Z7 0507077I 105 04175810
013183350130-15 19 05070524 988 014D 4847 8484-71 40 05070513003
D_3183380130-18 I9 05070534855 06_09557 0133-1_ 11 05070557008 04182516
01216397 0130-16 13 05070524 980 0211 _039 0131-21 21 05070591 001
013I 8358 0180-t9 I5 05070524 581 0211 I065 0131-17 17 05070473 OD_ 04182520
D1518338 DI30-1E 19 05070524 982 03111107 0181-27 27 05070557 DDI

01310131834183400130-190130"151919 05970534 853 02111132 DI30-2727 0507 D525 D03 II04182521

0190-19 18 05070534 665 081t IZ48 0130-27 27 05070771 003
013153,=30130-19 15 05070524 955 03125_31 0131-I7 ;7 050705280D1 0418495;
01318348 05070524957 03128992 0131-15 t9 05070524 001 D4T90804
013183440130-15 IS 05070584988 03125998i 0131-15 15 05070524 005 104190809

01218345 0130-I9 IS 05070524 559 0213 ID81i 0150-05 05 05071000 DD2 I 04150827

013I 8345 0130-19 15 05070524 E70 103143324 0148-D8 41 05070505 003 04190328
01318347013D-IS 19 05070524972 081851480150-0505 05071003003 04150847
01318348 0180-19 19 05070524 973 08231127i 0150-41 41 05008694 004 04190848
01315349 013D-19 15 05070524 574 022_ 533I 0148-48 48 0507 D653 =004 04190851

01315350 0130~19 15 05070534 575 103404200145-02 44 05070508 I 001 04190870013I 8351 0130-19 I9 05070524 976 ;D2430249 0148-4I 41 05008097 D02 04150871
01318352 0180-_5 I5 05070524 577 06424963; u_-=:_ 90 05070907 530 04150904
01318353 0130-I8 15 05070524 003 02529430 i uJ_-u_ 05 05070533 DD3 04190598
01316355 0130-_5 15 05070524 005 10258 9481 0181-0'3105 05070533 952 04192385
D13I 8357 0130-19 19 05070534 007 102985432 0131-05 I 05 05070533 962 04182447
01318363 0138-15 15 05070524 004 02585434:0t30o05 05 05070538 00_
01318350 013D-]7 90 05070507 450 0130-05 D5 05070354 005 04198487

013_ 835_ 0190-170_50_4460 05070607 _70 02539435 ! 0131-050_31-080605 05070533 I 954 JD415041555825106

015I 8545 0180-44 44 05034585 DO5 I ozs29436 0131-09 05 05070533 964 D4135681
01315545 44 0506 4986 015 !03529438 05070533 003

i

31,OE.90,15UHR43,DB,K32W_204 LISTEN- NR.05350 DATUM 20.10.94 SEIT5 4

TEILEVERWENDUN3
ALLOCATIO_ 0 P P_RT$ NO.
AFFECTATION 0E5 RO. DE PIECES
ASIGNACION OE NUM5ROS DE RIEZA5

l,i,o ,,, rl 1
- TU-_U_. AU- 8TL- 5[LO

5LAETTER POE. 5LAETTER POE. 6R 5LAETTER POE.

041967380130-87Eo050104.04800114 05o70551007043018650161-15,19,05070558 00
D419 7105 8589_27 50 OEDT D807 ;'80 04E0 0_85 07 0507 0550 002 0420 1855 0131_17 |T7 _10507 0678 001
D_13 ;'393 0190-27 27 0507 0525 002 0_3D 0150 D8 0507 0551 008 0490 1747 D19_01 |D1 _ 0807 0384
0_15 7358 0130-87 _7 0507 0525 004 0420 0170 05 0507 085_ 01_ D430 I;'5_ D 8_01 D 0507 D884_
0415 7423 013D-4_ 41 0E07 D505 008 0430 0171 08 0807 0851 D_4 0480 1887 D18 _44 |44 1 05D7 05D8 i
0415 7427 0130o03 08 050T 0184 001 0430 0154 11 D8D7 0553 003 0430 1557 0181-82 |28 !0507 0485 1
0418 7453 0130_9_ 21 0507 0548 0D_ 0430 0303 1_ 0507 0353 OD_ 0480 9004 0191-95 |35 0507 08_50415 7488 0180_81' 27 0507 0098 001 _D46D 030E 37 D507 0_56 009 D430 8005 0191_05 D5 0507 0355 1

0419 7465 0130-4_ 4_ 05D7 0505 007 50 0507 0907 75D 0480 2041 0131_35IS5 0507 0515

015D_41 50 0507 05D7 55D D420 0?.55 0_ 0507 0587 0_9 0480 8D48 D131-88 22 0507 04E5 1
9419 "(551 D_30_45 4_ 0507 D147. 00_ 0420 0536 D7 0807 0_80 0D3 0_80 _102 D191-01 01 0_07 0954 1
D419 7555 018D_63 55 0507 0308 005 0420 0547 50 0507 05D7 750 04ED 6104 0191o01 D1 060;' D354
0415 7599 013D-21 _ 05D7 0359 0D7 D42D 0432 07 D5D7 0580 0D7 D480 8_35 0131o35 39 D5D7 D515 1
04_5 7893 0150_05 05 05D7 0845 001 D430 0465 o5 0507 0954 00_ 0420 81E7 0191_35 35 050;' D513 !
D419 7867 0_30_01 D_ 0507 D053 00_ D4_0 0465 08 D507 0854 003 0480 _58 0_1-95 39 0507 08_8_

D_15 7715 0190_9_ 0_ 0507 DD50 002 _0460 0455 33_ 0507 0458 002 0420 8174 D131_35 99 05D7 06_5D415 7854 0130_81 _ 05D7 0359 00E 042D 0583 0507 0512 0D3 0430 8180 0131o95 99 0507 0516_

04_5 8035 0180_31 E_ 0807 0353 005 _ 0507 0813 003 D13_-35 50 0507 08D7 _D130_61 50 0507 06DT 250 0507 0507 5D0 0_60 2181 10151-35 39 D5D7 0518 1
D4_9 848_ 0180_53 53 0507 0452 001 iD420 0E53 _ 0507 0513 004 0430 6185 0_31_36 39 D507 0818
0415 _}573 0_60-01 01 05D7 00E0 001 _ 50 D807 0807 510 D420 9855 D181_$5 55 0507 D344
04_E 6608 0131_D5 05 05D7 0454 001 D420 081D i 07 0507 0850 005 D420 8_80 0181o01 01 0807 0362
0415 8T27 0130-30 30 0507 0485 001 D430 0T40 El 0507 0254 001 015 -0 5D 0507 0507
0418 8741 0190_15 15 0507 08_8 C04 0420 0;'89 01 050_ D39_ 003 0420 9_38 0_31_38 98 0507 05_2

0_30-_5 90 0507 05D7 850 _0480 0855 15 0507 D484 004 0480 9818 013_-15 _5 0507 0484
D415 8793 013_38 95 0507 0459 0D1 15 0507 0855 004 0420 25_7 0131-15 15 05D7 D568
D418 8838 0130o48 45 0507 0503 003 50 0507 0907 71D 0490 2928 0131_39 $5 0507 D513 1
D_18 8894 D150-_ 50 0507 0607 54D 04_0 051_ 36 05_7 D_4 001 D_91_38 6D 0507 0807
0415 85_E _1._-_ 55 05D7 0646 001 0490 0517_ 85 0507 0344 0D3 0430 2352 n_-n_ 06 D507 0531
D4_9 8588 _ 97 0E07 04E6 005 ID430 D558 11 0507 0357 0D1

..... -<-_ 50 050706D7 550 04300_60 11 05070357 002 04802344 01"t['4] 141 0507050504;99093 >_I_N.,,_ 5I 05070253 001 042004,5_ _ 0507 0357 008 04?.0 _.345 0131-36 35 05070816 I

0419503I 5288-48 48 05070265 003 10420 I011 0I 05070537 002 0430 ?.516 0131-39 I 39 0507087504156032 5855-45 48 05070658 003 _04201238 05 0507055l 0_0 04306517 • n_:_-n_ Ol 05070837
04165033 5836-49 43 05070258 00404801255 15 0_070487 OOI 04303518 01,t_*'J1 t 01 0507083704165094 0130o48 48 05070363 005 042012_ 15 05070467 006 042026_5 0131-36 39 0807

0419 6139 0130-45 _5 050"/ 0_62 DOl 50 0507 0907 720 0420 9658 0131-82 I 32 050704158135 0130-45 40 05070856 007 04801453 35 05070511 004 04208814 0131-3_ 51 0507
'158175 0_31-48 48 05070683 007 90 05070907 830 04209845 0131-01 01 05070056

._D 0021 0131-01 O1 0507 0537 OID 04201466 i 38 050705IE OOI 1004_20001"2033224_2876_._._-_0181-393.922 05070790

£0 _0220_31-01 01 05070537 0_I 0430 _553 08 05070355 002 04_0 2858 013_-87 2_ 05070585
,_'_,300034 0131-08 05 0_070354 003 D,d-201850 ; 05 05070355 003 0_303080 0131-49 45 05070145
0430 0078 0131-01 01 0507 0537 003 _0420 156 08 0507 0356 004 D131-05 09 0507 0531
04200095 0131-32 33 05070567 00304201575 ; 37 05070127 001 013_-22 33 05070425

0731-39 90 05070807 500 0430 _5301 05 0_070_80 001 =0507 0857



TEI LSVSR'N3_N6
ALLOCATION 0 F PART3 NO.
AFF50TATION DSS N0. 05 PISCES
A$ISNACt0N 0E NUM6R0606 PIEZA:

TEILE-NR. T0-NUM. AU- } ETL- TEILE-NR. T0-NUM. BAU- ETL- 5IL0 T8ILE-NR. T0-NUU. 3AU- STL- SILO
99 I 5LAETTSR _ 6LA5TT5R P08. i 69 BLASTTER POS.

-00830311 8923-08 39 05070344 0111 ;_.396 8920-07 163 09070306002 OIH 6700 i'8585-05 91 05070348 005
0100 _ _.L518-08 09 0507 0847 0111 _9,_ 6929-07 I 17 0507 0676 0_9 I 8985-05 90 0507 0907 140
01008874 8518-91 36 05070816 01118350 8920°07 127 05070038 003 "01118718 8929-05 09 05070847 003
01006693 _519-91 01 05070384 01112407 8920-0? 133 060700560068939-0580 05076907 180

8518-21 09 05070531 011124126990-07 108 05070164002 011] 5726j 6939-05 0930507081636
8518-81 15 05070484 01112687 8520-07 J47 06070149 003 8996-05 90 05070907 170
5515-9_ 15 0507 '0488 01_3 Z813852_-02 146 0507050Z 009 01116756 J '5529-.05 15 05070100 002
8516-21 15 05070487 01112894 8921-03 139 05070481 005 8929"-05 60 05070907 160
8518-21 15 050? 0588 8991-02 144 0507050900Z 01118763 i 8629-05 15 05070487003
8518-91 87 05070525 01H ?.856 8921-02 ] 40 05070858005 I 8829-05 90 05070907 200
8518-21 83 05070086 01118858 8591-02 ) 45 05070465 00_ 01116237 J 6931-02 57 05070473 002
5513-21 83 05070057 8927°02 ] 47 05070149001 8691-0239 05070483009

01011442 8518-21 03 0_070651 01H 2865 852t-03 121 05070348006 6931-09 86 05070815 008
0101 I4_4 8518-21 01 0_070027 01115451 8694-59 t 27 050705?..5 005 01119246 i 8981-03 21 05070348

8515-21 01 05070567 01117869 8922-I3 141 05006694 008 i 8931-026690_014348 05070507050505028515-9"i 43 05070058 01118642 8929-05 { 60 05070907020 01182_99 ,
8518-23 56 05070143

01011490 8538-01 90 05070289 01113668 89?..9-05 139 05070816 006 101124445 ; 8928o0I 15

0 _0 _ 6024 85 _B I Z I 0S 05070531 8595-05 I 50 05070907050 t 011255018931-02 $6

0110037I 8998-01 05 05070651 01118669 86?.9-05 08 05070651 015 01186209 18920-7339
01100460 6980-07 4_ 050'J39997 6_26-05 15 050? 0_58 004 01128574 18520-01 85 050793.U
01100940 6996-01 01 05070537 8929-05 27 05070473 003 011882768934-51 98 05070498.98-0,03,05070551 8595-09,.05070067003,01131116368,_1644050543.7

8923-01 _33 J 05070056 8529-05 _ 90 05070907 060 13ol1 2564 ; 6680-07 37 050701875853-01 05070066 01118664 8929-05 190 05070907070 101163631 18858-01 09 05070847
013015436990-0146 09070465 011168588926-0588 0507 0463009 _ 011966325995-01 39 0507 0047

011039596592-05 !!44 05054617 8626-05 39 05070468003 8998-01 28 05070867
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In view of continuous design improvements or changes, the technical spe-
cificat}ons and the illustrations shown in this Workshop Manual are subject to
alteration. Reprinting and reproduction, in pan or in whole, are subject to our
written approval.

l

Nos reservamos el derecho de Lutroducir modificaciones t_cnicas necesatias
para el mejoramiento de motores, aunque difieran de }as ilustraciones y datos
contenidos en este Manual de Taller. ha reimpresi6n del presente libro o

cualquiera forma de reproducci6n, aunque sea parcial, requiere nuestra DEU'_Zautorizaci6n pot escfito.



FOREWORD

Reliableengineoperationisdependentonproperlyexecutedrepairsaswellasadjustmentwork.

This Workshop Manual describes the appropriate operations for any repair and adjustment work
on the engine and engine components. It is presumed tbatthis workwill be carried out by qualified
personnel.

This operation manual has been designed for quickand easy understanding.Thereforethe concise
textpassagesareaccompaniedbypictographsto illustratetherelevantoperation.

The Workshop Manual has been laid out to ensure quick comprehension of the contents, i. e
illustrations have been placed adjacent to the brief text passages to clearly show the working
operations.

Aspectsof operationandmaintenancearedealtwith in therespectiveOperationManual.

For spare parts orders the respective spare parts catalogue should be referred to.

ThisWorkshopManualis not subjectto engineeringchangeserviceand is validuntil next
issue.

Therefore please refer to the information in our Technical Circulars when carrying out repairs.

General information:

Please read carefully and observe the instructions given in this Workshop Manual
to avoid accidents and ensure that your engine always functions properly and
reliably.

Make sure that this Workshop Manual is readily available for all those carrying out
repairs or adjustments and that the contents are well understood.

Non-compliance with these repair instructions may result in malfunction and engine
damage as well as personal injuries for which the manufacturer shall not accept any
liability.

The accident prevention regulations and all other generally recognized regulations
on safety and occupational medicine are to be observed.

A prerequisite for successful repair is that all required equipment, hand and special
tools are available and in perfect working order.

Optimaloperationeconomy,reliabilityanddurabilityof the enginecanonly be
ensured when genuine parts of DEUTZ AG are used.

Engine components such as springs, clamps, snap rings, etc. may cause injury if not
handled with care.

Engine repairs must be carried out in accordance with intended use as defined by
the equipment manufacturer. For conversions, only parts approved by DEUTZ AG
for a specific purpose should be used.



PROLOGO

Unaejecuci6ncompetentedetrabajosdereparacionyajusteesrequisitofundamentalparaun
funcionamiento seguro del motor.

Enelpresentemanualparatalleresbansidodescritoslosciclosconvenientesdetrabajopara
reparaciones y ajustes del motor y de sus componentes. Se presupone, no obstante, qua los
trabajosseranrealizadosporpersonaltecnicoespecializado.

Con el fin de simplificar la comprensi6n del contenido del manual para talleres, se han agregado
s[mbolos significativos a los textos explicatorios, visualizando asi el trabajo a realizar.

Para la r_pida comprensi6n del contenido de los textos breves desciptivos se han introducido en
elmanualdetallersimbolosquevisualizanlaoperaci6na realizar.

Informacionesconrespectoalmanejoyal serviciodeentretenimientodelmotor,seencuantran
en el Manual de Instrucciones de Servicio correspondiente.

Para pedidos de repuestos servir_ de base el respectivo cat, logo de repuestos.

El presente manual para talleres no est_ sujeto a un servicio continuado de modificaciones e
innovaciones. Cada nueva edici6n incluye todas las modificaciones del caso.

AIefectuarreparaciones,aconsejamosasimismotomarencuentalasadvertenciaspertinentesde
nuestras circulates t6cnicas.

Advertencias generales:

Le recomendamos la detenida lectura y observancia de las informaciones con-
tenidas en este Manual de taller. As[ evitar_ accidentes y dispondr_i de un motor
qua funciona perfectamente.

Haga Io necesado para que este Manual est6 a disposici6n de toda persona que
participeen trabajosde reparaci6ny ajuste,y cuidede ques[ comprendael
contenido.

AI no tenerse en cuenta estas instrucciones de reparaci6n, podr_n surgir
perturbaciones en el funcionamiento y averfas en el motor asi como lesiones de
personasparalascualeselfabricantenoasumeresponsabilicladalguna.

Se cum pli r_n las normas aplicables para la prevenci6n de accidentes asf como todas
las demos normas de seguridad y medicina laboral generalmente aceptadas.

Es condici6n para la correcta reparaci6n que est6n disponibles todos los requeridos
equipos, herramientas manuales y especiales an perfecto estado.

M_ima rentabilidad,fiabilidady largaduraci6nquedangarantizadasL_nicamenteal
emplearse repuestos originales de DEUTZ AG.

Piezasdelmotor,talescomoresortes,garras,arosdesujeci6nel_isticos,etc.,
aumentan en caso de tratamiento incorrecto el peiigro de lesiones.

El reacondicionado del motor deber_ corresponder al empleo previsto definido por
el fabricante del equipo. En caso de transformaciones, se deber_n emplear
5nicamenteplazasadmitidasporDEUTZAGparael respectivousoprevisto.
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Specification data

D._ost_o_ioos BF M 1012 / 1013

Notes for the user of this Workshop Manual
In this Workshop Manual all specification data, adjustment values and

tightening specifications are allocated to those parts where they are needed for

service work, disassembly and reassembly on the engine. A

AIndicaci6n para el uso dal manual de taller
En este manual de taller se indican todos los datos t_cnieos, valores de ajuste y

presciipciones de aptiete en los puntos donde son requeddos para la realizaci6n DE _,_1 "_p'
de trabaios de seIvicio, desmontaje y montaje en e_ motor.
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Specification data
Datost6cnicos

WorkshopManualBFM1012/E,BFM1013/E

Engineweight Pesodel motor
acc. to DIN 70020- A seg_n DIN 70020-A

approx,kg aprox,kg

Enginesweptvolume Cilindradatotal

cm3 cm3

Bore Calibre

mm mm

Stroke Carrera

mm mm

Direction of rotation Sentido de giro

Ratedspeed R6gimennominal

max.rpm m_. r/min

Minimum R6gimenmfn.
idlespeed envacio

rpm r/min

Working cycle Sistemade trabajo

1.00.02



Specification data
Datost6cnicos
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incl. coolingsystem withoutcoolingsystem incl.coolingsystem withoutcoolingsystem

incl. sistemaderefrige, sinsisternaderefrige, incl.sistemade refrige, sinsistemaderefrige.
380 BFM1012 330 BFM1012E 490 BFM1012 435 BFM1012E
480 BFM1013 430 BFM1013E 625 BFM1013 570 BFM1013E

3192 6FM1012/E 4788 BFM1012/E
4764 BFM1013/E 7146 BFM1013/E

94 BFM1012/E
108 BFM1013/E

115 BFM1012/E
130 BFM1013/E

Whenfacingflywheelcounter-clockwise

Mir,_ndosesobreelvo]ante,ala izquierda

2500 BFM1012/E
2300 BFM1013/E

65O

Four-stroke diesel
Diesel a 4 tiernpos

1.00.03



Specification data
Datost6cnicos
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Combustion Sistemade
system combusti6n

Compression Relaci6nde
ratio compresi6n

Compressionpressure PressiOnde
compresi6n

bar
bar

Flingorder Ordende
ennendido

Dimensions of Dimensionesdel
engineincl. motorcon

standard adapter caja de adaptaci6n
housing (normal)

Max,length Longitudmax.

mrfl mm

Max.width Anchuram_.

mm mm

Max.height Alturam_.

mm mm

1.00.04



Specification data
Datostcnicos

Workshop Manual BFM 1012/E, BFM 1013/E

Direct injection

InyectiSn directa

17,5 BFM1012/E
17,6 8FM1013/E

28- 33 8FM1012/E
30- 38 BFM1013/E

1-3-4-2 1-5-3-6-2-4

874 BFM1012 775 BFM1012E 1120 BFM1012 1003 BFM10i2 E
945 BFM1013 862 BFM1013E 1239 BFM1013 1146 BFM1013E

678 BFM1012 540 BFMlO12E 678 BFM1012 540 BFM1012E
685 BFM1013 616 BFM1013E 760 BFM1013 622 BFM1013E

743 BFM1012 742 BFM1012E 834 BFM1012 827 6FM1012E
818 BFM1013 844 BFM1013E 868 BFM1013 852 BFM1013E

1.00.05



Specification data
Datest6cnicos

WorkshopManualBFM1012/E,BFM1013/E

Valvetimingwithoutvalve Cotasdereglajesin
clearanceadjusted juegosdev_lvulasy

de empujadores

inlet opens Admisi6nabre
beforeTDC a.PMS

degrees grados

Inletcloses Admisi6ncierra
afterBDC t.PMI

degrees grados

Exhaustopens Escapeabre
beforeBDC a.PMI

degrees grados

Exhaustcloses Escapecierra
afterTDC t.PMS

degrees grados

Pressurestat V_lvula reguladora
final

bar bar

Lubeoil pressureat low Presi6ndeaceitea
idling marchalentaenvac_o

Temperatureapprox. Temperaturaaprox.120° C
120° Coil SAE15W/40 aceiteSAE15W/40

min. bar rain.bar

1,00,06



Specification data
Datost6cnicos
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46 BFM1012/E
46,5 BFM1013/E

56 BFM1012/E
55,5 BFM1013/E

96 BFM1012/E
100,5 BFM1013/E

50 BFM1012/E
51,5 BFM1013/E

6-+0,75 10+1

0,8

1.00.07



Schematic for valve clearance adjustment
Esquemaparael adjustedeholguradev_lvulas

WorkshopManualBFM1012/E,BFM1013/E

Crankshaftposition Crankshaftposition t)
L

Posici(_ndel cigOe_al Posici6ndel cigiiefiai

Turnengineuntil valvesol cylinder Continuesegirandoetmotorpot una
No. 1 overlap, rotaci6ncompleta(360°,)

Gireseelmotor,hastaque[asv_,lvulas Turnenginefurtherby onecomptete
delcilindroN° 1 coincidanensu revolution(360°).
posici6n moment_nea.

Not readyfor ad)ustment. _-_ Readytor adjustment,
noajustable ajustabte

.....

I ' " I

1.00.09



Tightening order for cylinder head bolts
Sucesi6ndelostrabajosal apretarlostornillosdeculata

WorkshopManualBFM1012/E,BFM1013/E

Manifold side,

Lado codo

® ® ® @
® ® ® ® ® ,-c_,nder

4 cilindros

@ @ @ ® @
@ ® ® ®

Manifoldside,

Lado codo

@ ® ® @ @ ®
® ® @ ® ® ® @

6-cylinder
6 cJlindros

® ® ® q) @ ® @
@ ® (9 ® ® ®

1.00.11



Setting commencement of delivery.
Ajustarel comienzodealimentacidn.

WorkshopManualBFM1012/E,BFM1013/E

I I" i lu
[_EUTZ DELflrZAG MADEIN GERMANY _ _

Note:

Asof July1996,camshafttypeA, Bor Cwillalsobe indicatedin theinscriptionfieldfor thecommencementof
detive_',tt is abso[utetynecessarytoconsiderthiswhendeterminingthestandarddimensionotthe injection
pumps,seetable1.

Nota:

A partirdejuliode 1996figuraenel recuadroparaelcomienzodealimentacidndelaplacadefabrioantetambi_neJ
tipode_rboldelevasA, Bo C, Ioquees imprescindibletenerencuentaparaelajusteb_sicodelasbombasde
inyecci6n,ver latabla1.

1.00.13



Determining shim thickness for commencement of delivery.
Bosch injection pump

Table1 Table2

-nginetype 0ommencemenl Camshaft Pro-strokePro-stroke Standard Theor.thickfles., Shim- JTheor.thicknessShim-
o1delivery type (Vh) correctiQndimensions 'Ts' thicknessl "Ts' thickness

(FB) Born.value factor inj.pump "Ss" "Ss'
(° C/A_TDC) (ram) (ram/°C/A) (Lo)(mm) (rnm) (ram) (mm) (mm)

8FM1012 6 C 5,16 0,1 109/119 0,95-1,049 1,0 2,45- 2,549 2,5
BFM1012 7 C 4,98 0,1 109/119 1,05- 1,149 1,1 2,55-2,649 2,6
BFM1012 8 C 4,80 0,1 109/119 1,15- 1,249 1,2 2,65- 2,749 2,7

BFM1012/C 9 C 4,63 0,1 109/119 1,25-1,349 1,3 2,75-2,849 2,8
BFM1012/C 10 C 4,47 0,1 109/119 1,35-1,449 1,4 2,85-2,949 2,9

1,45- 1,549 1,5 2,95- 3,049 3,0
BFM1012JC 11 C 4.30 0,1 109/119 1,55-1,649 1,6 3,05-3,149 3,1
BFM1012 12 C 4,14 0,1 109/119 1,65-1,749 1,7 3,15-3,249 3,2
BFM1012 13 O 4,00 0,1 109/119 1,75-1,849 1,3 3,25-3,349 3,3
BFM1013 5 A 6,32 0,1 143 1,85- 1,949 1,9 3,35- 3,449 3,4

'BFM1013 6 A 6,11 0,1 143 1,95-2,049 2,0 3,45-3,549 3,5
BFM1013 7 A 5,90 0,1 143 2,05-2,149 2,1 3,55-3,649 3,6

2,15-2,249 2,2 3,65-3,749 3,7
BFM1013 B A 5,70 0,1 143 2,25- 2,349 2,3
BFM1013/C 9 A 5,50 0,1 143 2,35-2,449 2,4
BFM1013 10 A 5,31 0,1 143

IBFM1013 4 B 5,70 0,1 143

BFM1013 4,5 B 5,60 0,1 143
9FM1013 5 B 5,50 0,1 143

BFM1013 5,5 B 5,40 0,1 143
BFM1013 6 B 5,31 0,1 143
BFM1013 7 B 5,10 0,1 143

Calculationexample: BFM1012 BFM1013

I CylinderNo. 0 0 1 2 0 1 2 3

Injection pumpNo. xxx xxx xxx

FB measured °C/A 8 8 10

FB nora.fromtable1 °C/A 9 9 10

Vh corr.factorfrom table1 mm/°C/A 0.1 0.1 0.1

Vh nom.fromtable1 mm 4.63 _.65 5.31

L0nom.fromtable1 mm 109 I 11¢" 143

A/100ofinj,pump mm 0.5_ I D.2_ 1.33
Lmeasured mm 116.25126._7 152.22

E1= FBact.- FBnora °C/A' -1 -1 0

E2=E1xVh corr.factor mm -0.1 -0.1 0

E3= E2+Vh nora. mm 4.5E 4.5" .31

E4=E3+L0 mm 113._3 23.,_3 8.31

E5=E4+N100 mm 114.{6 2335 .9.64

TS= L- E5 mm 2.2C 2.8,' !.58"SS"from table2 mm 2.2 2.8 !.6

1.00.13.1



Determinaci6n del espesor de la arandela de reglaje para el comienzode alimentaci6n.
Bombas de inyecci6n Bosch

TablaI Tabla2

Tipotiemotor Comienzode AFDOlde1eras_CarrerapreviaCarreraprevia_e_)dab_sica Espesorte0r.iEspesorde Espesorte6r. Espesorde
alimentaci_n tipo (Vh) Factorde Bomba 'Ts' zrandeIade qs' arandelade(_ _rr_i6a iayec_.-
V.nom,/tol. Valornora. (Lo) reglaje"Ss" regiaje"Ss"

(°dgiieSalaPMS) (ram) (mmPcigBeSalI (mm) (mm) (mm) (mm) (ram)

BFM1012 6 C 5,16 0,1 109/119 0,05-1,049 1,0 2,45-2,549 2,5
BFM1012 7 C 4,98 0,1 109/ 119 1,05- 1,149 1,1 2,55- 2,649 2,6
BFM1012 8 C 4,80 0,1 199/119 1,15-1,249 1,2 2,65-2,749 2,7
BFM1012/C 9 C 4,63 0,1 109/119 1,25-1,349 1,3 2,75-2,849 2,8

1,85- 1,449 1,4 2,85- 2,949 2,9
BFM1012/C 10 C 4,47 0,1 109/119 1,45-1,549 1,5 2,95-3,049 3,6
BFM1012/C 11 C 4,30 0,1 199/119 1,55-1,649 1,6 3,05-3,149 3,1
BFM1012 12 C 4,14 0,1 109/119 1,65-1,749 1,7 3,15-3,249 3,2
BFM1012 13 C 4,00 0,1 109/116 1,75-1,849 1,8 3,25-3,349 3,3
BFM1013 5 A 6,32 0,1 143 1,85- 1,949 1,9 3,35- 3,449 3,4
BFM1013 6 A 6,11 0,1 143 1,95- 2,049 2,0 3,45- 3,549 3,5

2,05 - 2,149 2,1 3,55 - 3,649 3,6
BFM1013 7 A 5,90 0,1 143 2,15-2,249 2,2 3,65- 3,749 3,7
BFM1013 8 A 5,70 0,1 143 2,25- 2,349 2,3
BFM1013/C 9 A 5,50 0,1 143 2,35- 2,449 2,4
BFM1013 10 A 5,31 0,1 143
BFM1018 4 B 5,70 0,1 143
BFM1013 4,5 B 5,60 0,1 143

BFM1013 5 B 5,50 0,1 143
BFM1013 5,5 B 5,40 0,1 143
BFM1013 6 B 5,31 0,1 143

BFM1013 7 8 5,10 0,1 143

Ejemplodec_lculo: OFM1012 BFM1013

CilindroNo. 0 0 1 2 0 1 2 3

Bombadeinyecci6nNo. xxx xxx xxx

FBrealmedido °cig. 8 8 10

FBnora.delatabla1 °cig. 9 9 10

Vh factorcorr.de latabla1 mrn/°cig. 0,1 0,1 0,1

Vh nora.delatablaf mm 4,63 4,63 5,31

Lodelatabla1 mm 109 119 143

A/100de labombainyectora mm 0,53 0,22 1,33

Lmedido mm 116,26126,57 152,22

E1= FBreal- FBnom. °Kw -1 -1 0

E2=E1x Vhfactorcorr. mm -0,1 -0,1 0

E3= E_+Vh nora. mm 4,53 4,53 5,31

E4=E3+L0 mm 113,53123,53 148,31

E5=E4+A/100 mm 114,06123,75 149,64

IS=L- E5 mm 2,20 2,82 2,58

"SS"delatabla2 mm 2,2 2,8 2,6
1.00.13.1



Determining shim thickness for Bosch injection pump replacement on BFM 1012
in caseofservice.StandarddimensionsLO- 109mm

Theold injectionpumpwithshim isnot requiredfor suchpurpose.

Example:Theinjectionpumpof cylinder3 isto bereplacedona BFM1012engine.

Procedure:
Readoff EPcodefor cylinder3 from nameplateundercolumn,,EP",e.g.070.
(Readingsequence:line 1=cyl.1,line2 = cyl.2,etc.

,o,r. ll'°'' ' @ II I s
0 [ II I[ II 1_ _I_ID
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Takecorrectediniectionpumpinstallationdimension(EK)fromtable3 accordingto EPcede,
e.g. 111.725 turn.

Tabelle3

El( EP EK EP EK i EP EK EP EK EPcode code code code code
(ram) (mm) (ram) (mm) (ram)

110.0 110.6 111.2 049 111.8 073 112.4 097
110.025 110.625 111.228 050 111.825 074 112.425 098
110,05 110.65 111.25 051 111.85 075 112.45 099
11e.075 110.675 111.275 052 111.875 076 112.475 100
110.1 110.7 111.3 053 111.9 077 112.5 101
110.125 110.725 111.325 054 111.925 078 112.525 102
110.15 110.75 031 111.35 055 111.95 079 112.55 103
110.175 110.775 032 111.375 056 111.975 080 112.575 re4
110.2 110,8 033 111.4 057 112.0 081 112.6 105
110,225 110.825 034 111.425 058 112.025 082 112.625 106
110,25 110.85 035 111.45 059 112.05 083 112.65
110,275 110.875 036 111.475 060 112.075 084 112.675
110.3 110.9 037 111.5 061 112.1 085 112.7
110.325 110.925 038 111.525 062 112.125 086 112.725
110.35 110,95 039 111,55 063 112.15 087 112.75
110.375 110.975 04G' 111.575 064 112.175 088 112.775
110.4 111.0 041 111.6 065 112.2 089 112.8
110.425 111.025 042 111.625 066 112.225 090 112,825
110.45 111.05 043 111.65 067 112.25 091 112.85
110.475 111.075 044 111.675 oe8 112.275 092 112.875
110.5 111.1 045 !11.7 069 112.3 093 112.9
116.525 111.125 046 111,725 070 112.325 094 112.925
110.55 111.15 047 111.75 071 112.35 095 112.95
110.575 111,175 048 111.775 072 112.375 096 112.975

Takecodefor injectionpumplength(A)from newinjectionpump,e.g.53.

Takestandarddimensionof injectionpump(Lo)fromtable1, e.g.109 turn.

Determine theoretical shim thickness (T,).
Ts= EK-(Lo+ A/IO0)

Ts= 111.725rnm- (109rnm+53/100ram)
T s = 2.195 rnm

Selectshimthickness(S,)accordingto table2.
T 2.195turn= S 2.2 mm

1.00.15



Determinaciendelespesordelaarandeladereglajeparaelcomienzodealimentacien
al cambiarbombasdeinyeccienBosch,enelcasodeservicio- BFM1012.
Medidab_sicaLo=109mm

Paraella,nose requierelaantiguabornbadeinyeccienni laantiguaarandeladereglaje.

Ejemplo:Enun motorBF6M1012hayquacarnbiarlabombadeinyecciendel cJlindroNo.3.

Mododeproceder:
Leerdelaplacadefabricante,en lacolurnnaEP,elc6dJgoEPparaelcilindro3, p.ej.070.(Ordendelectura:linea
1 = cil. 1, linea 2 =cil. 2, etc.)

"+ °°" "-+ +,o+, IIr +<°,+41 +%
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Tornardela tabla3 lamedidadernontajecorregida(Ek)paralabornbadeinyeccien,correspondientealcedigo
EP,p.ej.111,725mrn.

Tabla 3

EK Cedigo EK Cedigol EK Cedigo E_: 06digoJ EK Cedigo
EP EP EP EP EP

(turn) (rnrn) (ram) (rnm) (rnm)

110,0 110,6 111,2 049 111,8 073 112,4 097
110,025 110,625 111,225 050 111,625 074 112,425 098
110,05 110,65 111,25 651 111,65 975 112,45 699
110,075 110,675 111,275 052 111+875 076 112_475 1O0
110,1 110,7 111,3 053 111,9 077 112,5 101
110,125 110,725 111,325 054 111,925 078 112,525 102
110,15 110,75 031 111,35 055 111,95 079 112,55 163

116,175 110,775 0324 __111,375 056 111,975 080 112,575 104
110,2 116,8 033 111,4 057 112,0 081 112,6 105
110,225 110,825 034 111,425 058 112,025 082 112,625 106
110,25 116,85 635 111,45 059 112,05 083 112,65
110,275 110,875 036 111_475 060 112,075 084 112,675
110,3 116,9 037 111,5 061 112,1 085 112,7
110,325 110,925 038 111,525 062 112,125 086 112,725
110,35 110,95 039 111,55 063 112,15 087 112,75
110,375 110,975 040 111,575 064 112,175 088 112,775
110,4 11%0 041 111,6 065 112,2 089 112,6
110,425 111,025 042 111,625 066 112,225 090 112,825
110,45 111,05 043 111,65 067 112,25 091 112,85
110,475 111,075 044 111,675 066 112,275 092 112,875
110,5 111,1 045 111,7 069 112,3 093 112,9
110,525 111,125 046 111,725 070 112,325 094 112,925
110,55 111,15 047 111,75 071 112,35 095 112,95
110,575 111,175 048 111,775 072 112,375 096 112,975

Leerdelabombadeinyecciennuevael {ndicedeIongituddebomba(A),p.ej.53.

Tornardela tabla1 la rnedidab_sicadebomba(Lo), p.ej.109 rnrn.

Determinar el espesor teerico (T,) de la arandeta.
Ts= Ek- (Lo +A/IO0)
T = 111,725ram- (109rnm+53/100ram)
T+= 2,195 rnm

Elegirelespesorde laarandeladereglaje(Ss)seg_nla tabla2.
T+2,195rnnm= S,2,2 mm

1.00.15



Determining shim thickness for Bosch injection pump replacement on BFM 1012
incaseofservice.StandarddimensionsLo=119mm

,_eold injection pump with shim is net required for such purpose.

Example: The injection pump of cylinder 3 is to be replaced on a BFM 1012 engine.

Procedure:

Read off EP code for cylinder 3 from nameplate under column ,,EP", e.g. 183.
(Reading sequence:line l=cyl.1, line 2 = cyl.2, etc.

"°'" llc ° I["°'' 1 I(w/fB} _{s) " ° ZW(S)red =
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Take corrected injection pump installation dimension (E_)from table 4 according to EP cede,
e.g. 122.08 mm.

Tabelle 4

EK EP EK EP EK EP EK EP EK EP
code code code code code

(mm) (ram) (ram) (mm) (ram)

120.0 120.6 121.2 149 121.8 173 122.4 197
120.025 120.625 121.225 150 121.825 174 122.425 198
120.05 120.65 121.25 151 121.85 175 122.45 199
120.075 120.675 121.275 152 121.875 176 122.475 200
120.1 120.7 121.8 153 121.9 177 122.5 201
120.125 120.725 121.325 154 121.925 178 122.525 202
120.15 120.75 131 121.35 155 121.95 179 122.55 203
120.175 120,775 132 121.375 156 121,975 180 122.575 204
120.2 120.8 133 121.4 157 122.0 181 122.6 205
120.225 120.825 134 121.425 158 122.025 182 122.625 206
120.25 120.85 135 121.45 159 122.95 183 122.65 207
120.275 120.875 136 121.475 160 122.075 184 122.675 208
120.3 120.9 137 121.5 161 122.1 185 122.7 209
120.325 120.925 138 121.525 162 122.125 186 122.725 210
120.35 120.95 139 121.55 163 122.15 187 122.75 211
120.375 120.975 140 121.575 164 122.175 188 122.775 212
120.4 121.0 141 121.6 165 122.2 189 122.8 213
120.425 121.025 142 121.625 166 122.225 190 122.825 214
120.45 121.05 143 121.65 167 122.25 191 122.85 215
120.475 121.075 144 121,675 168 122.275 192 122.875
120.5 121.1 145 121,7 169 122.3 193 122.9
128.525 121.125 146 121,725 170 122.325 194 122.925
120.55 121.15 147 121.75 171 122.35 195 122.95
120.575 121.175 148 121.775 172 122.375 196 112.975

Take code for injection pump length (A) from new injection pump, e.g. 22.

Takestandard dimension of injection pump (Lo)from table 1, e.g. 119 mm,

Determine theoretical shim thickness (T,).
T = E_- (Lo+ N100)
T, = 122.05 mm - (119 mm+ 22/100 ram)
Ts= 2.83 mm

Select shim thickness (Ss) according to table 2.
T 2.83 mm = S 2.8 mm

1.00.15.1



Determining shim thickness for Bosch injection pump replacement on BFM 1013
in caseofservice. StandarddimensionsLo= 143 mm

,he old injection pumpwith shim is not required for such purpose.

Example:The injection pump of cylinder 3 is to be replacedon a BFM1013 engine.

Procedure:

Readoff EPcode for cylinder 3 from nameplateunder column ,,EP",e.g.397.
(Reading sequence: line l=eyJ.1,line 2 = cyL2, etc.

( i[ II1i t 'C _ I
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Take correctedinjectionpump installation dimension (EK)from table 5 accordingto EPcode,
e.g. 146.9 ram.

Table 5

EK EP EK EP EK EP EK EP EK EP
code code code code code

(mm) (ram) (ram) (ram) (ram)

144.5 1_.i 145.7 349 146.3 373 148.s
144.525 145.125 145.725 350 146.325 374 146.925 398
144.55 146.15 145.75 351 146.35 875 146.95 399
144.575 145.175 145.775 352 146.875 876 146.975 400
144.6 145.2 145.8 353 146.4 377 147.0 401
144.625 145.225 145.825 354 146.425 378 147.025
144.65 145.25 145.85 355 146.45 379 147.05
144.675 145.2T5 145.875 356 14&475 386 147.075
144.7 145.3 145.9 357 146.5 361 147.1
144.725 145.325 145.925 358 146.525 382 147.125
144.75 145.35 335 145.95 359 146.55 383 147.15
144.775 145.375 336 145.975 360 146.575 384 147.175
144.8 145.4 337 146.0 361 146.6 385 147.2
144.825 145.425 338 146.025 362 146.625 386 147.225
144.85 145.45 339 146.05 363 146.65 387 147.25
144.875 145.475 340 146.075 364 146.675 388 147.275
144.9 145,5 341 146.1 365 146.7 389 147.3
144.925 145.525 342 146.125 366 146.725 390 147.325
144.95 145.55 343 146.15 867 146.75 391 147.35
144.975 145.575 344 146.175 368 146.775 392 147.375
145.0 145.6 345 146.2 389 14&a 393 147.4
145.025 145.626 346 146.225 370 146.825 394 147.425
145.05 145.65 347 146.25 371 146.85 395 147.45
145.075 145.675 348 146.275 372 146.875 396 147.475

Take code for injection pump length (A) from new injection pump, e.g. 133.

Takestandard dimensionof injection pump (Lo)from table 1, e.g. 143 ram.

Determine theoretical shim thickness (T).
T = EK- (Lo+ NlO0)
T = 146.9 mm- (143 turn + 133/100 ram)
T = 2.57 mm

Select shim thickness (S,) according to table 2.
"Is2.57 mm= S, 2.6 mm

1.00.17



Determinaciendelespesordelaarandeladereglajeparael comienzodealimentacien
al cambiarbombasdeinyeccienBosch,enel casedeservicioBFM1013.
Medidab_sicaLO=143mm

Paraello,noserequferelaantiguabomb8deinyecci6nni laantiguaarandeladeregiaje.

Ejemplo:Eeun motorBF6M1013hayquecambiarla bornbadeinyecci6ndelcilindroNo.3.

Mode de preceder:
Leerdelaplacadefabricante,enlacolumnaEP,elcedigoEPparaelcilindro3,p.ej.397.(Ordendelectura:linea
1 = oil.1, linea2 = ciL2, etc.)
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Tornardelatabla5 lamedidademontajecorregida(Ek)paralabornbadeieyeccien,correspondientealoedigo
EP,p.ej.146,9rnm.

Tabla 5

EK I Cedigo EK Gedigo EK C6digo EK Cedigo EK !CedigoEP EP EP EP EP
(ram) (ram) (turn) (rnrn) (turn)

144,5 145,1 145,7 349 146,3 373 146,9 i 397
144,525 145,125 145,725 350 146,325 374 146,925 396
144,55 145,15 145,75 351 146,35 375 146,95 399
144,575 145,175 145,775 352 146,375 376 146,975 4O0
144,6 145,2 145,8 353 146,4 377 147,0 461
144,625 145,225 145,825 354 146,425 378 147,025
144,65 145,25 145,85 355 146,45 379 147,05
144,675 145,275 145,875 356 146,475 380 147,675
144,7 145,3 145,9 357 146,5 381 147,1
144,725 145,325 145,925 358 146,525 382 147,125
144,75 145,35 335 145,95 359 146,55 383 147,15
144,775 145,375 336 145,975 360 146,575 384 147,175
144,8 145,4 337 146,0 361 146,6 385 147,2
144,825 145,425 338 146,025 362 146,625 386 147,225
144,85 145,45 339 146,05 363 146,65 387 147,25
144,875 145,475 340 146_075 364 146,675 388 147,275
144,9 145,5 341 146,1 365 146,7 389 147,3
144,925 145,525 342 146,125 366 146,725 390 147,325
144,95 145,55 343 146,15 367 146,75 391 147,35
144,975 145,575 344 1461175 368 146,775 392 147,375
145,0 145,6 345 146,2 369 146,8 393 147,4
145,025 145,625 346 146,225 370 146,825 394 147,425
145,05 145,65 347 146,25 371 146,85 395 147,45
145,075 145,675 348 146,275 372 146,875 396 , 147,475

Leerdelabornbadeinyecciennuevael [ndicedeIongituddebornba(A),p.ej.133.

Tomardela tabla1 lamedidab_sicadebornba(Lo), P.e[.143rnrn.

Determinar 91espesor teerico (T) de la arandela.
T = Ek- (Lo +A/IO0)
T = 146,9rnm- (143mrn+ 133/100rnrn)
T = 2,57 rnrn

Elegir el espesor de la arandela de reglaje (Ss) segOn la tabla 2.
T 2,57ram= S, 2,6 rnm

1.00.17



Determining corrected installation dimension (EK) and EP code for Bosch
injection pump.

,Whenreplacingcrankcase,camshaftor rollertappets,the correctedinstallationdimension(EK)mustbe
determined once again and the relevant EP code on the nameplate must be changed.
Fortablesseepages1.00.13and1.00.15/ 1.00.15.1/ 1.00.17

Calculationexample: BFM1012 BFM1013

CylnderNo. 0 0 1 2 0 1 2 3

LOnom.fromtable 1 mm 109 119 143

FBmeasured °C/A 8 8 10

FBnora.from table °C/A 9 9 10

Vh corr.facturfrom tab.1 mm/°C/A 0.1 0,1 0.1

Vh nora.fromtable1 mm 4.63 4.63 5.31

Lmeasured mm 116.26126.57 152.22

E1= FBactual- FBnora °C/A -1 -1 0

E2=E1xVhcorr.factor mm 0.1 .0.1 0

E3=E2+Vhhorn. mm .53 _.53 5.31

EK= L- E3 mm 1 1.73 122.04 46.91

EKsymm.rounded mm I_1.725122.05 146.9

EPcodefromtable3 170

EPcodefromtable4 183

EPcodefrom table5 397

1.00.19



Determinaci6n de la medida de montaje corregida (EK)y del c6digo EP para bombas
de inyecci6n Bosch.

AIcambiarelbloquemotor,_rboldelevaso empujadorderodillo,hayquedeterminardenuevolamedidademontaje
corregida (EK).
Paralastablas,v6anselasp_iginas1.00.13y 1.00.15/ 1.00.15.1/ 1.00.17

Ejemplodec_ilculo: BFM1012 BFM1013

CilindroNo. 0 0 1 2 0 1 2 3

Lode latabla1 mm 109 119 143

FBrealmedido °cig. 8 8 10

FBnom.delatabla1 °cig. 9 (3 10

Vhfactorcorr.delatabla1 mrn/°cig. 0,1 0,1 0,1

Vhnora.delatabla1 mrn 4,63 4,63 5,31

Lmedido mm116,26126,57 152,22

E1= FBreal- FBnora. °cig. -1 -1 0

E2=ElxVh factorcorr. mm -0,1 -0,1 0

E3= E2+Vh nora. mm 4,53 4,53 5,31

EK=L- E3 mm111,73122,04 146,91

EKredondeadosJm_tricamentemm111,725122,05 146,9

C6digoEPde latabla 3 070

C6digoEPdelatabla4 183

C6digoEPdelatabla5 397

1.00.19



Key to Symbols
Leyenda de Simbolos

WorkshopManualBFM1012]E,BFM1013/E

._ Disassembly _ Guardagainstpersonalinjuryof assemblygroups Indicationof hazard

_ Reassemble ! _ Guardagainstmaterialdamagetoformassemblygroup Damagetoparts

Remove Propup-Support-Holdobstructingparts

__ ReinstallRemount (_ Oilparts which had obstructed disassembly

///_ Attention!Importantnotice! _ Grease

--_ Check-Adjust (_ Mark
beforedisassembly,observemarkswhen

e.g.torque,dimensions,pressures,etc. (_ reassembling

Specialtool (_ BalanceEliminateany imbalance

Notedirectionof installation _ Filling- Toppingup- Refillinge. g. oil,coolingwater,etc.

<_ Visualinspection _---_ Drainoff ., e.g. oilcoolingwater,etc.

/_ Possiblystill serviceable Loosen- ReleaseRenewif necessary _=_ _' e.g. looseningaclampingdevice

Renewateachreassembly Tighten- Clampe.g. tighteningaclampingdevice

(_ Unlock- Lock L_O.( Vente.g. splintpin, lockingplate,etc.

Lock-Adhere Machiningprocesse.g.with liquidsealant _E_E_E_E_E_E_E_E_E_

1.00.21



Key to Symbols
Leyenda de Simbolos

WorkshopManualBFM1012/E,BFM1013/E

[_ Desarmar [_ Evitaraccidentesgruposdeconstrucci6n indicapuntospeligro

_ Rearmar ! _ Evitardafiosmaterialesungrupodecenstrucci6n avedadepiezas

Desmontar Calzar- Apoyarpartes que puedan estorbar

.._ Montar- Incorporar (_ Aoeitarpartesquepuedanestorbareneldesrnontaje

!Atenci6n!Indicaci6nimportante _ Engrasar

-_ Veri%ar- Graduar- Ajustar (_ Marcar
antesdeldesmontaje- controlarla

(p.ej.pares,medidas,presiones) (_ marcaci6nenel remontaje

.erramientaespecial _) EquilibarEliminar desequilibros o exeentricidades

Observarla direcci6ndemontaje E_ Llenar- Rellenar- Completarp. ej.aceite,aguarefrigerante,etc.

<_ Control- Examen _ Evacuar- Vaciarverificati6nvisual p.ej. aceite,aguarefrigerante,etc.

Re- utilizaci6ncondicional Soltarsustituirencasenecesario _'_ _'_ p. ej.unsistemadefijaci6no tensado

Tensar- ApretarSustituirencadamontaje _ p. e].unsistemadefijaci6no tensado

(_ Desafianzar- Afianzar(mec_nicamente) _0._" Purgarel aire
(p. ej. pasador de aletas, chapa de seguridad,
etc) X

Afianzar- Pegar Mecanizaci6nconarranquedep. ej.conmedioliquido _ virutas

1.00.21



Checking and adjusting

Verificaci6n y ajustes BFM 1012 / 1013

DEUTZ
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Valveclearance Checkingandadjusting
Juegodev lvulas Verificaci6nyajustes

WorkshopManualBFM1012/E,BFM1013/E

English Espafiol

Special tool required: Herramientaespecial:

Turninggear 1go320 Dispesitivodeviraje 100320
Turninggear 100330 Dispositivodeviraje _00330

Elajustedeljuegoest_ndardevalvuias

adjueted:Thestandardvalveclearancecanbe espoebe:
with enginecoldor warmaftercooling Conelmotorfrio o, segunel caso,
downfor at least0.5h. calientedeepuesdetranscurrirpor lo
Oil temperature< 80°C. menosmediaboreparesu

enffiamiente. Temperatura dnl aeeite:
__80°C.

Note: ThevaJveclearanceis to be Note: CadavezqoesecamPiaiajunte
increasedby 0.1rnmat every de laculata,debeaumentarseel
cylinderheadgasketrenewal joegopot 0,1 ram.
Thestandardvalveclearanceis Trae50-150horasdeservicio
to beadjustedaftercompletion seajustar_el juegoestandar.
of 50-158hoursof operation.

Cylinderheadcoverandcrankcase Latapadeculatasy la ventilacibndel
breatherhavebeenremoved c_rtardel cigdefialest_n _

deemontadas.

1. Turnengineuntilvalvesof cyl. 1. Girorelciggefialhastequese
No.1 overlap, crucenlasv_lvclasenel cilindro1.

Seespecificationdataforvalve Parael asquemade ajustedellunge
clearanceadjustmentschematic. [ dev_lvulas,veanselosDatos

L,Tdcniooc.

t. _/f theengineis not freelyaccessible t.1 Si elmotornoofteceun/ibre
attheV-beltpulley,turning gear accesoala poleaacanalada,es
]go 320maybeusedwiththe posiPleutigzareldispositivode
hydraulicpumpremoved, viraje1go 320,unavez

desmoetada la bomba hidr_ugca.

Note: Valvesoverlappingmeans: Nota: Crueedevalvulassignifica: I
Exbaustvalveaboutto close. Lavalvuladeescapea_nno I

Inletvalveaboutto open. est,.cerraday ladeadmision
Neither pushred can be turned comienza a abrirse. En este
in this position, memento,noes posiblegirar

lasdosvarg[asdeempcie.
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2. Adjustvalveclearanceaerespec- 2. Ajustareljuegodevalvutasene]
tive cylinderwithfeelergauge, cilindrecorrespondienteconla

galga de espesores.

Note: Inletvalveclearance:--O.3mm Nora: Juegodev_lvolaa
Exhaustvalve - admisi6n: __ 0,3 mrn
crearancee: 0.5 mm - escape: 0,5 mm

3. Tightenlockoutwith atorqueof 3. Apretarla eontratuercaconunpar
20 _+2Nm.Rechecktheadjust- de20±2 Nm.Comprobar
mentwithfeelergauge, nue_amentee_aiusteefectoado,

con la galga de espesores.

[_ 4. Positiongasketfn place. 4. Ponerlajuntaensusitio.

5. Fitoyliederheadcove[aodcover 5, Montariatapadecutataylachaga
plate Tightenboltswitha torqueof de recubrimiento.ApretarJos
9_.=1Nm. tornillosconunpar de9 _+1Nm.

6. Fitcrankcasebreather.Tighten MontarelsistemadeventJlaci6n
boltswith a torqueof 8 ±1 Nm delcarter.Apretar lostorniIIoscon

unpar deg_+1Nm

2.00.02
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English Espafiol _l
Commercialtoolsrequired: Herramientaseorrientesen el

100110comercio:

Compressiontester__ 8005 Compresimetre 8005
Torx too/kit 8189 i JuegodeherramientasTorx__ 8189

Specialtoolrequired: Herr_mientaespecial:

Connector 100110 Piezadeempa]me 100110

Losinyectoresestdedesmontadosy
clearancelnject°rshavehasbeenbeenchecked.rein°red'valve e usgodevdlvuascontrolado.

1. Insertconflectorwithnewspecial 1. Introducirlapiezadeempalmecofl
seal. unajuntaespecialnueva.

2. Fitclampingpad.Tightenbolt. 2. Colocarlagarradesujeci6n.
Apretarel tornillo.

3. if necessary, screw on adapter for 3. De set necesario, enroscar el
connector, adaptadorde lapiezadeempalme.

2.00.03
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4. Conflectcompressiontester.Turn 4. Conectarelcompresfmetro.Girarel

engiuewith starter, motorco_ayodadelarraucador.
Compressionpressure: PresiSndecompresion:
BFM1012 28-33bar BFM1012 28-33 bar
BFM1013 30-38bar BFM1013 3D-38bar

Themeasuredcompressionpressure Elvalordecompresibnrnedido
'_is dependenton thestartingspeed dependede laveiocidaddearranque

duringthe measuringprocessandalso durantela medioibny de laaltituddei
on thealtitudeof theenginesite. lugarde instalaciondel motor.

<_ Thereforeit is difficultto specify Pertanto,noes posiblefijar valores
('_,,,._._, preciselimit values.It is recommended brniteexactos.Lamedicibnde

L_ _*_" h" _ /_ to usethecompressionpressure eompresi6nseaconsejasolamente
l_ _ _ _o _ _.' measurementon_yfor comparisonof comeunamedidadecornparaeibn

tl compressionpressuresof all cylinders entretodeslos cilindrosdeunmismo

inoneengine.If a differencein motor,Si severificandiferencias

_ressureinexcessof15%isdeter- superioresa115%,esconveniente
mined,thecylinderunitconcerned busoarlacausa,desmontandola
should be dismantled to establish the unidad de cilindro afectada.
cause.

Note: Fit injectorswith newspecial Ncta: Montarlosinyectoresprovistc
..... seals.Positionc_ampingpads deiuntasespecialesnuevas.

andstart bolts. Colocar]aspatasdessjeeibny
Fitnewinjectionlines.Screwon enroscarlostornillos,dej_ndo-
capnuts fingertight lossueltos.
Thesealingconesmustmatch Montartuberiasde inyecciSn
precisely, ooevas.Enroscarlastuercasde
Rebendingis notpermissible, empalmecon lamane.
Theinjectionlinesmaynotbe Losconesdeobturacibndeben
usedtwice, quedarasentadosunoexacta-
Tightenboltsof clampingpads mentesabreei otro.
with a torqueo116+ 5 Nm. Esinadmisiblecorregirel cur-
Preioadcapnutsof injection vado.Latuberiasdeinyeccibn
lineson injectionpumpsand nodebeoserempleadasdos
injectorswith atorqueof races.
approx.5 Nm.Thereaftertighten Apretar_ostomillosdelasparasde
capnutswitha torqueof 25+ sujecibnconunparde16+ 5Nm.
3.5 Nrn. Apretarlastuercasdeempalme
Leakagefuellines mustalways de lastuber[asde inyeccidnen
be renewed, lasbombasde inyeccibne in-
Tightencylinderheadcoverwith yeotoresinicialrnenteconunpar
atorque of g + 1 Hrn. deaprox.5 Hrny, _uego,conun

par de25+ 3,5 Nm.
Lastuberiasdecombustible
sobrantebandesectituirse
siempreperarrasnaevas,
ApretarlatapadeouJatasconun
parde9 _+1Nrn.

2.00.04
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Commercialtoolsrequired: Herremientascorrientesenel
mercodo;

Nozzletester 8008 Comprebadorparsinyectores_ BOO8
Longsocketa/flats15__ 8012 Dsdodevasode15 -- 8012

Specialtoolrequired: Herramientaespecial:

Assemblytool 110110 Dispositivodementa_e 110110

Note: Utmostcleanlinessmust be Nots: AItrabajareneleguipode
ensuredwhenworkingon the inyeceidn,sedeber_observar
injection equipment. For testing m_xima ]impieza. Pars la
the injectoruseonly puretest pruebade los inyeeteressolo
oil to ISO 4113 or clean diesel se utilizar_ aceite de ensayo
fuel pureseg_nISO4113 n corn

bustible diesel limpio.

Caution Atenci_n _

Bewareof injectionnozzlefuel jet.The Noscercarnuncalasmanesa ins _ --_
fuelpenetratesdeeplyinto theskin chorrosdel inyector,pueselcombusti- I ; - : - Itissueandmaycausebloodpoisening, hieseintroduceen lacamey destruye

los tejidos. Si ]legs a la sangre.
produce grave intexieaci6n.

1. Connectinjectorto nozzletester. 1. Empalmarel inyectorai
comprobador.

2. Checkingopeningpressure 2. Comprobacidnde la presidnge _
aperture

Withpressuregaugeswitchedon,
slowly pressdownleverof nozzle Conel manSmetroconectado,empujar ml_,
tester.Thepressureat which the is palancadel comprobadorlentamente
gaugepointerstopsorsuddenlydrops, haciaabajo.Lapresi_nataque la
is the opening pressure, aguia se detiene o cae repentinamente,
Openingpressurecheckvaluefor es lapresidndeapertura.
possiblereuse: Valordecontroldepresi6ndeapertura
BFM1012 250 ÷8 bar parslareutilizacidn: E

BFM1013 275+ 8 bar. BFM1012 250+ 8 bar
BFM1013 275+8 bar. L
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3. Adjustingthe openingpressureon 3. Ajustede la presi6nde apertura
the injector enel inyestor

Unscrew cap nut and remove all Desenroecar la tuerca de uni6fl y

110 110 parts, desmontartodaslaspiezas.

le__ls

Sequenceofpartsdisassembly Secuenciadeldespiece

6 5 4 3 2 1 1. Capnut 1.7,erca deunido

! _ll_ !_ 2.1njectionnozzle 2. Inyectorpropiamentedicho

3.Adapter 3.Piezaintermedia
4.Thrustpin 4.Pernodepresi6n

5. Compressionspring 5. Moelledepresi6n6. Shim 6.Arandeladereglaje

o :

4. Adjust pressure by selecting 4. Ajustar la presi6n eligiondola
appropriateshim.A thickershim arandelaadeeuada.Unaarandela
increasestheopeningpressure, m_sgruesada unapresi6orn_s
Tightencapnutwith a torqueof elevada.RearrnarelJnyector.
40 - 50Nm.Recheckinjectoron ApretarIstuercadeuni6nconun
nozzletester, parde40 - 50Nm.Volveraensayar

el inyector sobre el comprobador,

5. Checkingfortightness 5, Comprobaci6ndeestanqueidad

Drynozzleandnozzleholder- blow Secarel inyectory ei portainyector,
outwith compressedair, Press sopl_indolosconsirecomprimido.
downhandleverof testeruntil a Ernpujarlapslancademanedel
pressureof upto about20 Bar comprobadorlentamentehacia

__ belowthepreviousopening abajobastsalcanczaronvalorde

pressurereadingis attained, aprox.20barpordebajode la
presi6n de apertura ]eida
previamente.
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English Espafiol <_

6. Nozzleistightifthereisnodrip- 6. Elinyecteresestancosi,parados
pingwithin apedodof 18seconds. 18segundos,nosaleni unagota

de liquido.

7. Incaseof a drip,the injectormust 7, Sioaeunagota,el inyectordebe
bedismantledandcleanedto set desarmadoy limpiadopare
remedythe leak.If this doesnot efiminartafaitadeestanqoeidad.Si
curetheleak,the injectormostbe estonosurteefecto,deber_i
replaced, reemplazarseelinyector.

Reworking is not permissible. Trabajos de repaso no estan
permitidos.

J, Buzzingandspraypatterntest 8. Comprobao}6nde/rnnqeido y
chorro le-_o

Switchoff pressuregaugeof tester. Desconectarel man6metrodel
comprobador.

The buzzingtestpermitsanaudible Lacomprobaci6ndel ronquido <_
checkof theeaseof movementof permiteuncontrolac_sticode la
the nozzleneedleinthe nozzle facilidaddemovimientode laaguja
body.Newinjectorsemita different dentrodel cuerpodelinyector.Los
buzzingsoundascomparedto inysctoresnuevostJenenon
used injectors. It deteriorates due ronquido diferente de los usados.
to wearin the needleseatarea.If Eldesgasteenlazonedeasieoto
an injectionnozzledoesnotbuzz dela agujaIo empeora.Si, pesoa
despitecleaning,it mustbe lalimpiezaprevia,el inyectorno
renewed, produceelronqoidoearactefistieo,

esneceseriosustituifloper otro
nuevo.

10-_21

A usedinjectorshouldbuzzclearly A]accionarserapidamentela --
duringrapidactuationof the patancademanedel comprobador.
handlever,whileexhibitingawell un inyectorusadodeberoncarde
atomized spray pattern. The spray forma audible y producir un chorro
patternmaydiffernoticeablyfrom bienpulverizado.La formadel
that of a newiniector, chorropuedediferir,entel case,

notablernentedela queseobtiene
conuninyectornuevo.
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3. Repair of components

AssemblyGroup Description Page

01 Crankcasew, integratedcylinderliners 3.01.01- 3.01.11
01 Frontcovefllubeoil pump 3.01.15- 3.01.17
01 Timingchest 3.01.21- 3.01.22
05 Crankshaft 3.05.25- 3.05.28
05 Starterringgear/flywheel 3.05,31
06 Connectingrod 3.06.35-3.06.40
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08 Cylinderhead 3.08.49- 3.08.54
10 Camshaft 3.10.57
11 Rockerarm 3.11.61
15 Lubeoil cooler 3.15.65- 3.15.69
17 Fuelpump 3.17,73
19 Injector 3.19.77-3.19.79
27 Controlrod 3.27.83- 3.27.84
33 Aircompressor 3.33,87
38 Thermostat 3.38.91
38 Coolantpump 3.38.95
39 Fandrive 3.39.99- 3.39.103
72 Massbalancingshaft 3,72,107
83 Hydraulicpumpdrive 3.83.111- 3.83.113
83 Hydraulicpumpw.fasteningflange 3.83.117- 3.83.118
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05 Cigiiefial 3,05.25- 3.05.28
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07 Pist6n 3,07.43- 3.07,45
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33 Compresordeaire 3.33.87
38 Termostato 3.38.91
38 Bombade liquidorefrigerante 3.38.95
39 Turbinaderefrigeraci6n 3.39.99- 3.39.103
72 Ejecompensadordemasa 3.72.107
83 Accionamientodelabombabidr_ulica 3.83.111- 3.83.113
83 Bombahidr_ulicaconbridadefijaci6n 3.83.117- 3.83.118



Repair of components Crankcasewith integratedcylinderliners
Reparaci6ndecomponentes Bloquedecilindros
'_lorkshopManualBFM1012/E,BFM1013/E



Crankcasewith integratedcylinderliners Repair of components
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English i Espafiol

Commercialtoolsrequired: i Herramientasuomerciales:
I

Screwdriversocket 8112 I Puntarecambiab]ede
Internaldial gauge j destorniliador 8112

I, Micrdmetro de interiores
i

Specialtool_required: i Herramientasespeciales:
i

I

' Assemblytool for ] Herramiefltade montajepara
camshaft sleeves BFM 1012 _ 143 790 casquillos de arbol de levas

BFM1013 _143 810 BFM1012 143790
Assemblytoolfor 3FM1013 t43810
engineba/ancer HerramJentademontaiepara
bushes BFM 1012 __ 143 78(3 casquilles de _rboles compensadores
Assemblytool forcontrol de masaBFM1012__ 143 780
rod sleeves8FM 1012 110 470 Herramienta de montaje para

i 8FM1013__ 110488 manguitosdecremallera
Assemblytoolfor BFM1012 110470
cylinderliners8FM1013 150100 BFM1013 110480
Extractor BFM 1013 __ 150 800 Herramienta de montaja

para camisas de
cilindro8FM1013 150100
Dispcsdivo de extraccibn
BFM1013 150800

1. Cleancrankcaseandinspectfor 1 LLmpiarel c_.rterdelcigiJedaly
damage, examinadcvisualmenteencuanto

a dafios.

Note:Priorto measurementtighten Nora:Antesdeprocedera lamedicidn,
mainbearingcapsasspecified, apretar1astapasde loscojinetes

deapoyode/cig_e_alsegun _-_
prescripeibn, 1F

Initialtighteningtorque: Aprieteinicial:
BFM1012 30Nm BFM1012 30Nm
BFM1013 50 Nm BFM1013 50Nm
1sttigMeningangle: 60° Reapriete:
2ndtighteningangle: 60° 1' fase 60°

2_fase 60°

2. Set internal dial gauge. 2 Ajustar el micrdmetro de interieres,

BFM1012to 94 mm BFM1012a 94 mm
9FM1013to 108 mm BFM1013a 188mm 1e_2

3,01.01
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ll

G 3. Gaugecylinders- 3. Medir loscgindros-

-- Cylinderbore: Calibre:
BFM1012 94+ 0.02 mm BFM1012 94+ 0,02 mm
BFM1013 108+0.02 mm BFM1013 108+0,02 rnm

Wearrirnit: Limitededesgaste:
BFM1012 94.1 mm BFM1012 94,1 mm

-- BFM1013 108.1mm BFM1013 108,1mm

._ 3.1 - ]n theengine'slongitudinalaxis 3.1- en losejeslongitudinal.a" y
b <_ ,,a"andtransverseaxis.b" transversal.b" de}motor

a __ a_

'l 'llll'
b

3.2-andinplanes1-3. 3.2 -yen I_ pianos_-3.

Note:BFM1012crankcasewith Nota:Bloquemotor BFM1012.
integratedcylinderliners.If the Si la superficiede rocedelos

BFM 1012 I BFM 1013 <'_
cylinder working surface is odindros es_ desgastada, existe

i__ _I' 1 i ' _.1 worn,it is possibteto obtaina ,aposibilidaddeadquirir,en

A boredout crankcaseequipped nuestroCentrede Serviciode
with new cylinder liners (slip-fit Ubersee, un bloque motor con
liners) from our Service Center los oilindros mandrinados y
0bersee. dotadosdenuevascamisas

2 (slipfit).

J
, J 3 T Removecylinderlinerswith 4. En8FM1013,desmontarIas
j i BFM1013. camisasdecdindro.

3,01.02.
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4.1Withcylinderliners fit for farther I 41 Eneasedecamisasreutilizables,
useinspectlinercollarseatingand [ inspeccionarvisualmenteelasiento
measure at several points on the I de su reborde y efectuar medicio-

circumference. ,I nesenvaries puntosde sucircum
Dimension,.X.= 9 - g.02 mm ferencia.

Medida..X"= 9 - 0,02mm

Note:Renewcylinderfiner incaseof I Nots:AI obser_arsedarToso desvia-
damageor dimensional ciones dimensionales, es he-
deviation, cesariosustituir lacamisaafec-

tadaper otra nueva 28-3.z1

5, Inspectgnercollarseatingand 5. Inspeccionarvisualmenteelaslento
sealingsurfacefor cylinderliners• del rebordey iasuperficiedecierre <_

paralascamisas.

Measurelinercollarseating Mediretasientodel reborde. _ (

=8.92 + 0.03 mm percylinder = 8,92 + 0,03 ram.decada 1
at severalpointson the circum- cilindroenvariespuntosde ia
ference, cireunfereneia.i

Note: Renewcrankcasein caseof Nora:AI observarsedaneso desvia-
damageor dimensional clonesdimensionales,es no-
deviation, cesariosustJtuJre]b}oguemotor

per otro nuevo.

If therneasnreddatacorrespondto SJInsvaloresmedJdosde los
thevaluesspecifiedforthe liners,the cilindroscorrespondena Ins
crankcasemayberepairedas especificados,anreacoedicionar_el

necessary, nacesaria,blaquede cilindrosen ,a medida _ _--_.___ --._ !_ ,
6. Removescrewplugs.Checkoil 6. Desenroscarlostaponesdecierre.ductsfor free passage. Cnmprobarsi losconductosde _ " o_ _ _- ,

)rk ci'_

Camsha,bearin, bushes Casquiilosdel ,rbol delevas _-_y._ _ _7. Set internal dial gauge: 7 Ajustar el micrometre de interiores.

BFM1012to 60 mm BFM1012a60 mm
BFM1013to 65mm BFMt013 a65 mm

I _c4.7

3.01.03
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bushesat points1 and2 in planes de os casquilos, en los puflto$1 y
,,a"and,,b". 2 de lospianos.a" y ,,b".

9. Gauge bearing bushes, renew if 9. VerJficar las medidas de los
necessary, oasquillos,sustituy_ndolos,si es

necesario.

innerdiameter: Diametrointerior:
BFM1012 60+ 0.054mm BFM1012 60+ 0,054mm
BFfv11013 55+ 0.054mm BFM1013 55+ 0,054 mm

Wearlimit: Limitededesgaste:
BFM1012 60.080mm BFM1012 60,080mm
BFM1013 65.080mm BFM1013 65,080 mm

10 Remove bearing bushes. 10. Desmontar los casquillos.

Note: Mark BFM 1013 hearing bushes Neta: Marcar los casquglos BFM 1013
prior1oremovalandado0t antesdesu desmontajey copiar
marking 1o new bearing bushes las marcas a los casquillos

nuevos

11 Schematic:installationdimensionof 11 Esquems:Medidade instalaci6nde]
BFM 1012 bearing bush at flywheel casguigo lado de vo)ante,
end BFM1012.

3 +.0,2 --I

I

® 0 0 0
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i _1,- 2 +0,5I Uu

12.Schematic:determininginstallation I 12.Esquema:Instalaeibnorientadadel
positionofBFM1013bearingbush casquilloladedevolante, _
at flywheelend, 8FM1013

13.Positionnewbearingbush. 13.Posicionarelcasquillonueve.

Note: Lubeoil boresmustbe [inedup. Nota:Prestaratenobna [a
coineidenoia de los orifielos de
_ubricacibn.

14. Insert bearing bush. 14. Insertar el casquillo de soporte

i

Enginebslancer- BFM1012 bearing [ Casquillosdesoporteparsarbnles
bushes I_cempensadoresdemass- BFM1012

I

15.Set internaldialgaugeto 54 mrn. J15.Ajustarelmicrbmetrode interiores
a54mm.

18-8,14
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_._ <_ i English EspafiolI ' 16.Schematicfor gaugingthe bearing 16.Esquemaparaverificarlasmedidas

hushes atpoints 1 and2 ang in de los easquigos en los puntos 1y
paoes,,a"and,.b. 2 de los pianos,,a"y ,,b".

17 Gauge bearing bushes, renew if 17.Verificar las medidas de los
necessary, casquilios,sustituyendolos,si es

necesario.

Innerdiameter:54.06+ 0.045mm Di_metrointerior:
Wearlimit: 54.125mm 54,06÷ 0,045mm

Limitededesgaste: 54,125 mm

; 18 Removebearingbushes 18.Desmontarloscasquillos.

19. Position new bearing bush. mark 1g. Posicionar el casquglo nue'_o,
andmakesurethatlubeoil bores/ marcary observarlacoincidencia
centering bores are lined up de los urificios de lubricaci6n /

centraje.

143 780

3.01.06



Crankcasewith integratedcylinderliners Repairof components
Bloquedecilindros Reparacibndecomponentes

WorkshopManualBFM1012/E,BFM1013/E
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20.Insertbearingbush. 20 Insertare_easqci_lo.

Guidesleevesforcontrolrod Menguitosdeguiode la cremallera

2"_WithBF4/6Menginesdriveout _ulsarelmanguitedoguiaenel
guide sleeve at front end. lade delantero, en motores

BF4/6M.

110480

22.WithBF6Menginesdriveoutguide 22 Expulsarelmanguitodeguiaeeer
sleeveat flywheel end. lade develante en motores BF6M

110 470
110 480

23.Introduceshort assemblyarborin 23. Introducirun mandrildemontaje
centeringbore. corto enel dispositivode eentraje
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24,PositionguidesleeveonassembFy 24.Colocareobreel mandr de

arbor with chamfer pointing montaie e] manguito de guia coo el
towards crankcase, biselado indicando haciael blocfue

motor•

25 Securecenteringborewith 25,Bloqueare_dispositivodeeentraje
assemblyarboroncrankcase, conel mandrildemontajesobreel

bloque motor.

26.Drivein guidesleeveasfar asit will 26. Ir;troducira golpeselmanguitode
go. gurahasteeltope.

I
• 27.En BF6M:]ntroducirel mangu]tode

I 27.WithsleeveBF6MatflywheelengmeSenddiVeasunderJnguide guia, laduvolante,comodescritoitems 23-26. using however long en Ins puntos 23-26 pero
assemblyarbor uti[izandounmandrildemontaje

largo•
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Pressureholdingvalve BFM1013 V_lvulademantenimientodepresi6n
(removeif necessary) BFM1013

' (DesmontarJa.sJesnecesano)

28. Bore out bore in pressure holding 28. Ahrir con brooa de 6.7 mm 8 un
valvewithddg,6.7 mmdis. taladroen la vaIvula.

29.TapthreadM8. 29.CortarunaroscsM8.

30,Screwin extractoranddriveout 30.Enroecarel dispositivode
pressure holding valve, extraecibn y extraer la valvula.

150 800

31.Applylockingcompound 31.ApliearsellanteDeutzDW71 ala
DeutzI]W 71 to newpressure valvulanueva.
holdingvalve.
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32.Drivein pressureholdingvalvewith 32.Introduciragolpeslav;_fvule,

self-madetool• utilizandounahemamientade

confecc_ propa.

"_21_'_4(7) 4 8_ _ 1_3_3_ [_ 33 Tighter_screwpiugsasspecified. 33.Apretarlostaponeedecierresegl]e
Use ewCuseaIsforitems,t3 pescripci,o.os pooesNos,13• . 17and21 17ny21seproveer#,ndeunanilo

82"r"'"(_v><_y("-.._ _. compoundlnsertitemDeutz24withIoekiDw72.rig noevedecobre. Infrodocirlapieza

(_ _ ..... _ N0.24conseilanteDEUTLDW72.
_ BFM1012 I BFM1013 8PM1012 J BFM1013

_1_/._, . ._,. _._.., item 4= 35±3.5No No. 4= 35+_3.5Nm

item 6= 95±9.5Nm No. 6= 95±9.5Nm
6 item 7= 65_+6.5No No. 7= 65±6.5Nm

" /_ item13= 35±3.5 Nm No.13= 35±3,5 N°
item17 : 29N° No,17= Z9Nm

item21= g+4Nm _.0 No. 21= 9+4Nm ±_2,item24= -- 1D± Nm N&24= -- 10 ON°

Note:Alwaysrenewitems6.7and8 Nota:LOStaponesNos.6,7 y 8
after removal, tienenquesersustituidosper
Item 7 in brackets 0 has been otros nuevos tras cada
supersededby item24. desmontaje.E]No.7 puesto

entre par_ntis 0 fue sustituido
per el No. 24.

[

I

I CylinderlinersBFM1013 CamisasdecilindroBFM1013

i 34.Makesurethatcollarseatingand 34.Elasientodetrebordey la
sealing sun'ace are absolutely superficie de cierre deben estar
clean abaolutamentelimpios.

'28.3.14

3.01.10



Crankcasewithintegratedcylinderliners Repairofcomponents
Bloquedecilindros Reparaci6ndecomponentes
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35.FitO-seals. 35 Colocarlosa_illostdricos _
/%

Note: PriertOassemblyoil crankcase Note: Untarconunpocodeaceiteel
andcylinderliner in theareaX. bLoquemotory ]acamisaen la

zonaX antesde]montaje. ._Z.Z.Z.Z.Z.Z.Z.Z.J_

/P
28_.15

36. Press in cylinder liner as far as it 36. Introducir a presfon la camisa hasta
willgo. quehagatope.

150 100
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Commercialtoolrequired: Herramientaeomercial:
Use valve spring assembly lever En BFM 1013, utilizar para la vaJvula
for pressurecontrolvalveon reguladoradepresionlapalancade
BFMt013. montajepararesortesdevalvula.

Specialtoolsrequired: Herramientasespeciales:

I AssemblytoolBFM1012 142900 Herramientademontuje8FM1013 142920 BFMt012 142900

I BFM1013 142920Assemblytool for pressurecontrol Herram_entademontajepara

valve v_.lvulareguladoradepresi6nBFM1013__ 150110 BFM3013 150110

1. Driveoutshaftseal. 1 Expulsarel reten.

2. Inspectfrontcover,replaceif 2. Examioarvisuafmentelatapa
necessary, delantera,sustituyendelaper otra

nuevaencasenecesario.

Note: Rotors must turn freely. Nota: Los rotores doben poderee girar
f_cilmente.

¢

3. Forcleaningtrontcoverremove 3. Parala/impieeadelatapa
Inbe oil pump and pressure control delantera, desmontar la bomba de
valve, aceitelubricantey lav_lvula _c-3._

reguladora de presi6n.

Unscrewpressurecontrolvalveon Desenroscarlavalvularegutadora
BFM1012. depresi6nBFM1012
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3.1 Pressure control valve BFM 1013: 3.1 ValvuJa reguladora de presi6n
Position assemblytool on BFM 1013:
compression spring. CoFocarla herramienta de montaje

Fit verve spring tensioning device, sobre el resorte de pre$i6n.
Montar el compresor de resortes
de v&lvula

] 3 2 Press down compession spring 32 Comprimir el resorte de presi6n y
and remove holding plate, sacar el plato de retenei6n

4 Replace complete front cover in 4 En caso de visible desgaete o
case ol visible wear or damageto detefio_o eolas piezas, hay que
individual components cambiar la comp/eta tape delantera.

| 5. Instaglubeogpampaodsecure 5 Montar_abombadeaceite
with a torque of 8 - g Nm. lubricante y efectuar el apriete con

un par de 8 - 9 Nm.
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o- [
Fit BFM 1012 pressure control 6. Montar la valvula reguladora de
valve and tighten with a torque af presiPn BFM 1012.
40_-4 Nm.

Apretarlava]vulaconunparde
40±4 Nrn

6.1FitBFM1013pressurecontrol 61 Montarlav_lvulareguladorade
vane: presiPnBFM_0_3:

Pressdowncompress)onspring CompfimireJresortedepresiPny

and nsert hod ng plate, coiocar el platode retencion

Note: Watch out that holding plate is Nota: Prestar atenciPn a la colocaciOn
properlyseated, correctadel platode reteneidn.

17. Fitshaftsealwithassemblytool. 7. Montarelretenrnedianteel
dispositivo de montaje.

I
Note: Prior to assembly apply Nota: Antes de montar, aplicar al reten

dehydratedlubricantontashaft ]ubdcanteexentodeagua [_
soak

/

142 900
142 920
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Speciaitootrequired: Her_mie_as especiales:

Assembly_o/ Her_mien_ demon_je
8FM1012 142890 8FM1012 142890
BFM1013 142910 BFM1013 _ 142910

1. Driveoutsha_seal. ! 1. Exputsarel reten. [_

2. Pressoatcever. 2. Expu[sarlatapadecierre.

Note:Watchout for spacers_eeves. Nota: Prestz,r atencidna loscasqaiUos

distanciadores.

i

3. Remove speed sensor if any. 3. Desmontar el tacogenerador, si Io
hay
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j4. Inspecttimingchest.replaceif 4. Examinarvisualmenteelc_rterde

necessary la distribuci_n,sustituy6ndolopot
otro nuevo en caso necesario

I 5. Fit shaftsea4withassembJytoo/. 5. Montarel ret_n,utilizandoel

dispositivodemontaje.

142880 Note:Prior to assemblyapply Note:El retendebeuntarsecon
142 glO _ dehydratedlubricantontoshaft lubricanteexentodeaguaantes
--_ seal. delmontaje.

i 6. Install speed sensor, if any. Tighten 6. Si existe, montar el tacogenerador.
boltwith atoTqueof 9 +1 l_m. Apretareltor_i_oton unparde

9_+1Nm.
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BFM1012crankshaft CigiiefialBFM1012

1. Chuckcrankshaf_uponprism 1. CeJocareJeigi_e_alsobreseportes
stand, prismaticos.

2. Schematicforgaugingmain 2. Esquemaparavedficarlasmedidas

bearingjeurnatsat points.1" and delos mu_onesdeapoyoen los b 1 9,
.2" in planes,,a"and,,b" puntos.1" y .2" yen losplanes

,,a"y .,b"

Journaldiameter 74.00._._zmm Oi_imetrodemufi6n T4,00._o_ mm

Eachundersiz 0.25 mm Cadainframedida 0,25 mm (1 -- __
Limitfor undersize 73.50._._mm Limitedeinframedida 73 507D2mm
Wearlimit: Limitededesgaste:
Journalovaiity 0.01 mm Ovalizaci_ndemufi6n" 0,01 mm

I3 _"_"_• Gaugethrustbearingjournalwidth. 3. Medirel anchedelmu_6ndel
cojinete de empuje

Journatwidth 35.0_ °'°4mm Anchodemu_6n 36,00+o.o,mm
1st oversizestage 0.4 mm 1_sobremedida 0,4 mm
Limit for oversize 36.44 rnm LimJtedesohrem

edida 36,44 mm

4. Gaugecrankpins. 4 Medir las muhequillas.

Crankpindiameter 68.00-°.Q2mm Diametrede
Eachundersize 0.25 mm mufieguilla 58,00_.ozmm
Limit for undersize 57.507o.ozmm Cadaintramedida 0,25 mm
Wearlimit: Limitedeinframedida 57,50.°_zmm
Crankpinovality 0.01 mm Limitededesgaste: =_

OvalizaciOn de [[

mufiequilla 0,01 mm
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] ' 5. Checkcrankshaftfor true running. 5. Verificare]giro en redondodel
cig_e_at.

J

"_ Outof roundnessmax.: Diferendamax.:
BF4M= Q.B7mm BF4M= 0,BTmm
BF6M= 0.18 mm BF6M= 0,10 mm

6. Inspectrunningsurfacesof shaft 6. Examinarvisualmentelas
<_ sea_s, superficiesde rocede los retenes

_l delcigdefiah

I

I _.1 Note: If thecrankshaftis worn,it is ' Note:Sielcig0e_alest_desgastado,

possibPeto purchase an existe la posibilidad de adquirir
exchange crankshaft from our un cigiJeSal reacondicionado o
service centers or to have it de hacerlo reparar en uno de
repaired, nuestrosCentresdeServicio.

_3A9
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BFM1013 crankshaft CigBeNa[BFM1013

f1. Chuckcrankshaftuponprism _1 Colecareicig_efialsabresoportes
stand prism_ticas.

2. Schematic for gauging main i 2 Esquema para verdicar las medidas

bearingjournalsat points.1" and i de los mu#onesdeapoyoen los b - 1 2
.2" in planes .a" and ,,b" puntos ,,t" y ,,2"yen los pianos .

..a"y ,,b".

Journaldiameter 85.00.__ ram Diametrodemufi6r_ 06,00 -_o2mill
Eachundersize 0.25 mm Cadainframedida 0,25 mm
LJmitfor undersize 04.50?oo_mm Limitede inframedida 84,50 ._._mm

Wearlimit: Limitededesgaste:
JournaJova ty 0,01 mm 0va]izaeiondemu56n 0,01 mm

d

3. 3. Medirelanchodel mufi6ndel _
Gauge thrust bearing journa] width.

eojinete de empuje.

Journalwidth 38.00÷O,_mm Anchodemufi6n 38,00 .oa6mrn

I t st oversizestage 0.4 mm 1_sobremedida 0,4 mm _7
I Limit for oversize 36.46 mm JLimitedescbrem

H

I
edida 38,46 mm

4. Gaugecrankpins. ,,4. MedirlasmuSequillas.
i

Crankpiodiameter 66.00._o2mm Diametrode
Eachundersize 0.25 mm ii mufiequilla 68,00_.zmm
Limit for undersize 67.50 _o2mm I Cadainframedida 0,25 mm
Wearlimit: I Limitede inframedida 07,50._,_mm
Crankpinovality 0.01 mm i Umitededesgaste:

I Ovalizacidn de

i mufiequilla 0,01 mm

I
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Jl 5. Checkerankshaftfortruerunning. 5. Verificarelgiroenredondodel
cig_iehal.

Outof roundnessmax,: Diferenciamax,:
BF4M= 0.07 mm BF4M= 0,07 mm
BF6M= 0.10 mm BF6M= 0_10mm

<_ 6. /nspectrunningsurfacesof shaft 6, Exarnninarvisualmentelasseals, supe#iciesde rocede losretenes
de/eigDe_al.

Note:If thecrankshaftis worn,it is Nora:SielcigiJefialest_idesgastado,
possible to purchase an existe la posibilidad de adqoirir
exchange crankshaft from our un cigiJeSal reacondicionado o
servicecentersor to haveit dehacedoreparareounode
repaired, nuestrosCentrosdeServicio.
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_. Drillring gearapart. 1. Abrirtaladrandolacoronadentada.i

Note: Makesurenat to damage Nota: Cuidardenoda_are_volante.flywheel.
I

2. Removeringgear 2. Quitarlacorona.

3. Cleanflywheelandinspectat 3. Limpiarelvelanteyexaminar _,3_
supporting flange, visuaLmenteel rebordede apoyo.

4, Heatringgearto max.210°C.Place 4_ Calentarlacoronaa 210°Ccoma
ring gear in position and bring to m_ me Colocar a en su sitio,
stopat f_ange, dei4ndolaasentadaenetreborde.

e_3.52

3.05.31



Repairofcomponents Connectingrod
Reparaci6ndecomponentes Biela
WorkshopManualBFM1012/E,BFM1013/E



Connectingrod Repairofcomponents
Biela Reparacibndecomponentes
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Specialtool required: ! Herramientaaespecieles:

Assemblytool for smallendbush JHerramientademontajepara
casquillesdepiedobiela

BFM1012 131070 BFM1012 131070
BFM1013 131090 BFM1013 131090

1. Setinternaldialgauge: il Ajustare]micrdmetrodeintefiores

BFM1012to 34mm dia. BFM1012a34 mm 1_.54BFM1013to 42mm dia. BFM1B13a42 mm

i2.2. Gauge small end bush at points ,.1" Verdicar las medidas del casquilio

and.2" in planes,,a"and,,b". depiedebielaen lospuntos.1" y ._.._.
.2" delos pianos,,a"y ,,b"

3.Gauge. 3.Verificacibn.
Smallendbushpressedin Casquillodepiedebiela
Specifiedva/ue introducidoa presion _ |
BFM1012 34"o,o_smm Valortebrico:+ B.82_

BFM1013 ÷o._ 4"°'_42.0._ mm BFM1012 3 .o._smm
BFM1013 .o._42+oo4mm

Wear_imJt: Limitededesgaste:
SmallendbushclearanceO.08mm Juegodel bulbn 0,08 ram

4. Replace small end bush if 4 Reemplazar ei casquille de pie de
necessary, biela,siesnecesarie.

Borefor small endbush: Alojamientoperacasquillodepie _e_._
BFM1012= 37+ 0.02 mm debiela:
BFM1013= 45.5+ 0.02 mm BFM1012 37+ O,OBmm

BFM1013 45,5 + 0,02 mm 1
SmallendbushOuterdiameter: Casquil_edopiedebieladi_metre /

exterior: 131070
BFM10t2 37.*_:_,mm BFM1012 37.*I:_ mm
BFM1013 45,5._:_ mm BFM1013 4B,5_*_:_azmm
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131 07B

131090 5. Pressin smallendbushf/ash. 5. _nsertara raselcasquil_odepie de
biela.

Note:Lubeoff boresof smartendbush Nota:Debencoineidirlos orificiosde
andconnectingrod mustbein lubricaciondelcasquiliodepie
line debielaydelabie_a.

6 Afterpressingin, precision-bore 6. Unavezinsertado,mecanizarel
smallendbushon_fineboring oasq_q_odepiedebie_aen

I mill, mangfinadoradeprecisi6m
BFM1012tO 34**__o._mm BFM1012a 34"°°_mm+0,oz5
BFM1013to . nos 42*_'°_mm42._:_ mm BFM1013a ._,_

7. Make sure that eap mates with 7. EPegtrlatapadebielaque
connectingrod. corresponda.

Note:Makesurethat dowelpins are Neta: LospasadoresdesuieciOn
<_ fitted debenestarensus_tio.

i i

I
[
J

8. Mountbearingcap.Tightenbottsin 18Montarratapadebiela.Apretar los
accordancewithspecification tornillosseg[_nprescripci6n.

Initial tighteningtorque: 30 Nm AprieteinJcial: 30Nm
1st tighteningangle 60_ 1_'anguFode reapriete 60°
2ndtighteningangJe 200_ngulode reapriete

BFM1012 BFM1012 30°
30°

BFM1013 60° BFM1013 60°
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English Espafiol9. Setinternaldial gauge: g. Ajustarelmicrdmetrode interiores.
BFM1012to dia. 61.Bmm BFM1012a 61,6 mm
BFM1013to dia. 72.5 mm BFM1013a 72,5 mm

10.Schematicfor gaugingbig end 10.Esquemademedicidndel

Jn and.b", cabezadebie]a, los "
.2" de losplanes,,a"y ,.b"

Bore for big end bearing: Aloiamiento para cojinetes:
BFM1012 61.6 + 0.02 mm BFM1012 61,6 + 0,02 mm ..... •

11. If the gauge readings conform to 11. Si los valores medidos
thespecifiedvalues,the neceesa_/ correspondena losespecifioados.
preloadwill beobtainedafter fitting loscejinetestendrg.nlapretensidn
the bearing shells, necesariadespu_sdel montaje.

Note:If themeasuredvaluesdevLate Nota:Si.encambio,los valores
oniy slightly,additional medidossdle difierende forma
measurementsareto becarried insignificante,serequieren
out with new bearing shells mediciones adicionales con
fitted, semicojinetesnuevcs.

12. Remove bearing cap and fit new 12. Desmontar la tapa de biela e
bearing shells. Refit bearing cap. introducir los semicojinetes
Tightennuts in accordancewith nueves.Velveramontarlatapade _o_
specification, biela.Apretar los tomi[ios seg_n

prescripcidn.

Initialtighteningtorque: 30 Nm Aprieteinicial: 30Nm
1sttighteningangle 60° 1_'angulode reapriete 60° [_
2ndtighteningangle 2o_ngulode reaprlete
BFM1012 30_ 8FM1012 30°

BFM1013 60° BFM1013 60° [_]

=_17 ,,

DD
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13.Setinternaldialgauge.Gauge 13.Ajustarel micrometrode interiores.

bearing shells at points ,,1 and .2" Verificar las medidas de los
in planes,,a"and,.b" semicoiinetesen lospuntos.1" y

.,2"de los pianos.,a"y ,,b".

Bigendbearingehelts Semieojinetesdebiela,
Innerdiameter: diametrointerior
BFM1012 58.03-58.07mm BFM1012 58,03 - 58,07 mm
BFM1013 68.036-68.076mm BFM1013 68,036- 68,076 mm
Eachundersize 0.25 mm Cadainfrarnedida 0,25 mm

1#-&66

Limit forundersize: Limite de inframedida:
BFM1012 57.78-57.82met BFMI Ol2 5?,78 - 57,52 mm
BFM1013 67.536-67.676mm BFM1013 67,536-67,576 mm

Wearlimit: Limitededesgaste:
Clearance of big end bearing Juego de cojinete de cabeza de
8.12 mm biela0,12 mm

Note: Ffthereadingsdo notexceed Beta: Si losvaloresmedidosno
bearing tolerances by more than sobrepasan Jas toterancias de
0.015ram, therodcanbeused cojineteenmasde0,015 mm la
further. If the limit value is biela puede seguir utiliz_ndose.
exceeded,replace the En caso contrario, reemplaze"
connectingrod. biela.

14. Check connecting rod without 14. Comprobar la biela desprovista de
bearingshellsonconnectingrod lossemicojinetessobreunaparato
tester paralacomprobaui6ndebielas:

141 Parallelismcheck: 141 Pruebadel paralelismo:

Permissible Diferenciaadmis]blea- 0,05 ram
toLeraece a - Q.05mm oono_8.distanciadex = 10Bram
avera distanceof x - 100mm

-- 14.2 Squarenesscheck: 14.2 Pruebade la perpendicuiaridad:

Permissible tolerance ,.A" relative Diferenoia admJeible ,,A" con
to ..B"- 8.86 mm overa distance respectoa ,,B"= 0,85 mm
of x - 100mm conunadistanciadex - 100 mm
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Assemblingconnectng rodw th Uni6ndela bielaypistGn

piston
15. Bring one cirolip into correct t 5 0 rientar uno de los anillos de

positionandfit. retenci6nen laposicionen quese

Seenote. vetm°ntelanota.eintrodacirlo

BFM1012piston PistOnBFMt012

tC-3_

BFM1013piston PistonBFM1013

Note: Ringgapsof circlipsmustface Nota:LOScortesdetoeandlosde
towards piston crown, retencidn deben indicar hacia la

cabeza dei piston.

' 1
16. Installpiston together with t 6. Unirel piston con la biela. El

connectingrod. Flywheelsymbol eimbo_odeJvolantequeflguraen el

onthe pistonanddowelpinsof the pist6n,y los pasadoreedeajoste _e_e ....
connecting rod most be located on de la biela deben encontrarse en
thesameside. elmismolade.

P
1_,3.71

_ = 3.06.39
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i English Espafiol

i 17.Bringsecondcirclipintocorrect 17.Orientarel segundoanillodepositionandfit. retenciOne introducirlo.

BFM10_2 piston PistonBFM1012

BFM1013pistop PistOnBFM1013

3.06.40
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Specia[toolsrequired: j Herramientasespeciates: _ 131 080

Pistonringpliers:__ 13g30g : Alicatesparamontar L_ --_--
Disassemblytool for , arosdepistdn 130 300
piston pin circlip BFM 1012 131 080 Herramienta para desmontar CU_

elantllode re_encaTnde_
bulon de piston BFM 1012_ 131 080

_0_.73

6FM1012 BFM1012 _ I

1. RemovecircfipwithauxiliarytooL t Uhlizandolailerranlientaauxiliar.
Takeout piston pin retirar el anillo de retenei6n Sacar

el buldndelp_ston

Note:Riskof injurywhennotusing Nota: Sino seugliza]aherramieota
au×iliarytool. auxiliar secorreel riesgode

lesionarse

BFM1013 BFM1013

1.1Removecircfip.Takeoutpiston 1 1 Retirarelanillode retencidn.Sacar

pin el buJdndel pist/m. ¢

130300

2. Adjustpistonring priersto giston 2 AjustarlosaJJeatesgaraarosde
diameter. Remove piston rings pist6n al diametro del piston

Desmontar los aros
2'8-3.27

3.07.43
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3. Cleanandinspectpistonandring 3. Limpiaryexaminarvisualmenteel
q_ grooves, pist6ny _asranuraspara_osares.

10_3.75

4. Measurering gapwith feeler 4 Medir ladistanciaentrelaspuntas
gauge de losaresconunagalgade

espesores.
Wear limits BFM 1012:
1st ring gap 0.8 mm LimitesdedesgasteBFM1012:
2ndring gap 2,5 mm distancia1o_are 0,8 mm
3rd ringgap 1.15 mm distancia2oare 9,5 mm

distancia3erare 1,15 mm

WearlimitsBFM1013: LimitesdedesgasteBFM1013:
1st ringgap 0.8 mm distancia1e'are 0,8 mm
2nd ringgap 2.5 mm distancia2oare 2,5 mm
3rd ring gap 1.15 mrn distancia3o,are 1,15 rr

5. Measurering grooveswithfeeler 5. Medirlasranurasparaares
gauge, medianteunagalgadeespesores.

Note:Measurement1obemade Nota:Realizarla medicionconares
with newpistonrings, nuevos.

Weartimits: Umitesdedesgaste:
axialplay1st ring keystonegroove juegoaxial1erare ranurade

doble curia
axialplay2nd ring 0.17 mm juegoaxial2° are 0,t7 mm
axialplay3rd ring 0.10 mm juegoaxial3erare 0,10 mm

0. Cheek piston pin for wear. 5. Verfficar el bol6n del piston eo
cuanto a desgaste.

10K_,77

Pistonpin diameter: DiAmetrode bul6n:
BFM1012 34 - 0.006mm BFM1012 34 - 0,006mm
BFM1013 42 - ri.@Orimm BFM1013 42 - ri,006mm

f0.@.78

3.07.44
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7. Orderandpositionof pistonrings: 7. Ordeedesucesidny posicidnde "los ares de pietdn:

1. keystone ring, top facing 1. Arn de doble curia, con .,TOP......

2. tapered compression ring, top combustidn
facingcombustionchamber 2. Aro conbiseldepequefiofingulo.
3. bevelled-edgeslottedoil control con,,TOP"indicandohaciala
ring c_maradecombustion.

3. Aro ranuradn de aceite con

8. Fitpistonrings. 8. MontarInsarosdepistdn.

_ 130300/
Note: Springgapof bevelled-edgering Nota:Desplazarel torte deImuelledel _ //-

to beoffsetby 180° reiativeto aroaehaflanadoranuradode
ringgap. aceitepot180° conrespectoal

corte del are.

IO.3 N)

3.07.45
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Culata Reparaci6ndecomponentes
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Commercial tools required: Herramientas comerciales;

Magnetic measuring stand Sopnrte magnetico de med_c16n
Valvespring assembly lever 9017 Palanca pare montaje de
Valvereseatingtool resortesdevafvula 9017

Aparato de recttficado de
, de v_Jvula

Special tools required: i Herramientas especiales:

Clamping stand 120 900 Saporte de fijac_6n 120 900
Clampingprate 120910 Placadefiiac[dn 120910

r_

I 1. Mount cylinder head on fixture, f Master ]acuiata en el dEspositiv0. L_

120900120910

Unscrew blanking parts or pencil- 120esenroscar las piezas de c_erreo.
type glow plugs if any. si existen, las buiias de espiga de

incandescencia

3.08.49
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3. Removeconeclamp,vaJvespring 3. Desmontarlos semiconos,los

cap, vave springs and vatves, platillos de retenci6n de resorte, losresortes y las v_ilvulas.

4. Removevalvestemseal. 4. Desmentarlajuntadelv_istagode
v_ivula.

5 Cleancylinderheadandinspectfor 5. LimpiarLaculatae inepeocionada
damage, per si haydeterioros.

6. Gaugevalvestemclearance. 6. Vedficarelhuelgoentreelv_stago
y gu[a de v_ilvula.

Wearlimits: Lfmitesdedesgaste:

Inletvalve 0.1Dmm V_lvuladeadmisiSn n,lO mm
Exhaustvalve 0.13 mm V_lvuladeescape 0,13mm

3.08.50
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7. Inspectvalvesandgaugethem. Exarninarvisualmentelasvalvulas _y comprobarsuemedidas. F

Valve stem diameter: standard

Inletvalve Di_metrode1v_,stagodev_tvula: _f_-
BFM1012 7.98 - 0.015mm normal
BFM1013 8.98- 0.015mm

V&lvuladeadmisiSn

ExhaustvaJve BFM1012 7,98- 0,015mm
BFM1012 7.96 - 0.015mm BFM1013 8,98 - 0,015mm t/ "_
BFM1013 8.96 - 0.015mm Va[vuladeescape

BFM1012 7,96 - 0,015mm
BFM1013 8,96- 0,915mm

7.1Valverimthickness 7.1Espesordebordedela v_lvula
Wearlimits: Limitesdedesgase: -- ''
Inletvalve Valvuladeadmisi6n

BFM1012 1,8 mm BFM1012 1,8 mm

BFM1013 2,1 mm BFM1013 2,1 mm i
Exhaustvalve V_Nuladeescape

BFM1012 1,1 mm BFM1012 1,1 mm
BFM1013 1,8 mm BFM1013 1,8 mm

j
i

t
7.2 7.2 Diametrode la cabeza de valvulaValve disc d_ameter

Inletvalve V_lvuladeadmision
BFM1012 41.7_+0.1mm BFM1012 41,7 ±0,1 mm

BFM1013 48.0_+0.1mm BMF1013 48,0±0,1ram _--_ [;_Exhaustvalve V;_lvuladeescape
BFM1012 35.9+_0.1mm BFM1012 35,9±0,1 mm
_FM10t3 42.0+_9.1rrtm BFM1013 ,12,0+-9,1mm

8. lnspectvaiveseatinsertsand 8 Exeminarvisualmentelosasientes J

checkweartolerances, devdlvula.Vefiticarlas medidasde / bdesgaste 141

WearILmito1valve,seatwidth: Anchudeasiento,limite dedes
gaste:

Inletvalve V_.lvuladeadmisiOn
BFM1012 2.7 mm BFM1012 2,7 mm <_(_
BFM1013 2.8 mm BFM1013 2,8 mm

ExhaustvalveBFM1012 2.1 mm V,,vuladeescapeBFM1012 2,1 mm _ _ _'_i_ _:_/

BFM1013 2.2m. BFM1013 2,2ram __ __'_i _ iii_-- _ _.

3.08.51
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9. Gaugevalveclearancebetween 9. Verificarei retrocesodevaivuladel

va_edisc centerandcylinderhead centrede lacabezadevalvulahaste
seatingsurface, lasuperfic_edecierredeculata.

Valvepene'lrationintocylinderhead Relrocesode_av&lvula

Wearlimit: Limitededesgaate:
{_FM1012 1.4 mm BFM1012 1,4 mm
BFM1013 1.5 mm BFM1013 1,5 ram

10.If valveseatinserts,valveguides 10 Si losasientoadevalvulayguias
<-_ arewornoutor cylinderhead dev_lvuiaestandesgastados

_' f _ t ' _ possibleto havethecyJinderhead estadafiada,esposiblehacer
/_ repaired]n our servicecenters, reacondicionarlaculataennuestres

_,, puntesdeservicio.

11.Gaugelengthof valvespring. 11.VerificarlaIongitudde los resortes
de va]vu_a.

Unloaded length, standard Longitud en estado destenaado,
normal

BFM1012 58_+1.9 mm BFM1012 59±1,9 mm
i _FM1013 64.7+1.3 mm n=2306 BFMlOt3 64,7-1,3 mm e=2306

BFM1013 66.2 mm n=2600 BFM1013 66,2 mm n=2660

, 12.Correctvalveseatusingvalve 12.Hacer]ascorreccionesenel

lo_ reseatingtool. asientodev_lvulautiiizandoeiaparato de rectificado de asientos
de v_lvuJa.

3.08.52
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13 Reworking valve seat insert 13. Rectif_cado de asieetos de valvula

Aegufo de asfento

Valve seat angle Inlet30° I Exhaust45_. Admision30 ) Escape45

Valve seat width max Ancho de asiente ma.x

BFMIOt2 2.Tmm 2.1ram BFM1012 2,7ram I 2,1ram

I BFM10t2 2.8ram I 2.2ram BFM1012 2,8mm 2,2ram

I
Note: Measure valve penetration into Nota: Una vez rectificadu el asiento se

I cylinder head once again after comprobarg, nuevamente elreworking of valve seat insert retroeeso de la valvula

14. (esert valve stem seal 14 Colocar la junta rJelvgstago de
v_lvu[a.

I 15. Assemb/e cylinder head: iS. Comp(etar {acufata:
I Position valve spring and valve

I

i celocande el resorte de valvula y su

spring cap plato de retencJOn
Note: 0il valve stem of inlet and ' un peco de aceite los

exhaust valves, especiafly fn the vastagos de 1asvalvulas de / -
area of keyseats. Press valves admisi6n y de escape, eobre
into valve stem guide with a lode en la zona de/as

slight turn and applying a slight escotaduras ]ntroducir girando
pressure, con unaligerapresi0n las

valvu/as en ]asguias

With the BFM _012 engLnethe En BFM 1012 [as espiras mas /_
narrower coils must face aproximadae deben indicar hacia
towards cylinder head. la cu_ata.

16. Fit valve spring assembly lever. 16 Montar la palanca para eolocar los
insert cone clamp, resortes de vaJvula.Introducir los

eemieenos.

3.08.53
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17.Fitblankingpartsandtightenwitha 17.Montarlaspiezasdecierrey

torgueof 10+ 5Nm. apretarconunparde10+ 5Nm.

3.08.54
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1. Inspect cams and bearing ioumals 1 Examinar visualmente las levas y

orwear. mu_onesdeapoyoencuantoa
desgaste

2. Inspectcamshaftgearforwear. 2. Examinarvisualmentelarueda
dentada del arbol de levas encuanto
a desgaste.

I0-3.102

3.10.57
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1. Dismantle rocker arm bracket. 1. Dusarmar el sopnrte de baiancines.

d l

°i i°

2. Check for wear and replace if 2. Examinar en cuanto a desgaste y
necessary: reemplazar, si es necesario:
- Journals - los mufiones de apoyo,

- Adjusting screw. - el tornillo de reglale,

- Rocker arm contact face - la superfieie de deslizamiento de _B B _" Dl

- Bore balanciny
- el a_ojamiento

3. Check oil duct for free passage. 3. Comprobar si el conducto de aceite _e-=.lO_
esta despelado.

4. Reaseemble rocker arm bracket. Fit 4 Rearmar el seporte de balancines.
circlips. Montar los anillos de retenciSn

3.11.61
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BFM1012
BFM 1012

L

1. Removelubeoil coolerfrom lube 1. Sacarel refrigeradardeaceite

oil coolerhousing• lubricantedesu caja.

i

38_3-56

2. InspectaLlsingiepartsandreplace 2 Examinarvisualmentetodaslas
if necessary, piezas,sustituy_ndolaspar otras

naevas,si esnecesarie.

3. Position new O-seals• 3, Colocar anillos t6ricos nuevos.

4. Mount lube oil cooler• Tighten 4. Velver a montar el refrigerador de
fasteningboltstogetherwith new aceite Apretarlosterni//osde
CUsealswitha torqueof 28Nm. fijaciSn,provistesdeanillosde

cobre nuevosl con un par de
2QNm

3,_5.65
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5. OnBF4Minsertrestrictorptatein 5. EnBF4M,instalarla chapade
oil filter housing, bioqueeen la caja defiltro de

aceite.

3.15.66
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qglish Espafiol

:FM1D13 BFM1D13

. Removescrewp{ug. 1. Desmontarlostaponesdecierre.

7. Remove collar screws. 2. Retirar lee ternillos de cotiar.

3. Inspect all single parts and replace 3. Examinarvisualmentetodaslas
if necessary piezas,sustituyendolas,si es

necesario.

4. Place oil cooler into oil cooler 4. Intruducir el refrigerador de aeeite
housing, ensueaja.

3.15.67
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5. Fitnewsealfngringtocollar 5. Montarunanillodejuntanuevo
screw letornillodecollar.

Note:Coverthreadwhenfittingsealing Note: Cubrirla roscaparael montaj
rings, del anillodejunta.

I_! 6. Fitcollarscrews. 6. MontarInstornJIIosdecollar.
Nole: Lightlyoilsealingrings. Nota: Untarcon unpocodeaceiteIn

anilios de iunta.

7. Tightencollarscrews. 7, Apretarloetornillosdecoflar.
Tighteningspecification: PrescripciSndeapriete:
Initialtightening 80Nm Aprieteinieial 80 N_

_j Finaltightening 160Nm Reapriete 160Nii

8. FitnewO-sealto screwplugand 8. Montarunanillotorico nuevosobr
appiy lubricantAP 25N. e]tap6nrosoadoy apficar

deslizameAP25 N.

3.15.68
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9. Tightenscrewplug. g. Apretarel tap6nroscado.

Tighteningspecification:80Bin. Prescripci6ndeapriete:80Bin.

38-_44

3.15.69
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I 1. Remove clamping plate. Inspect 1. Desrnontar la corredera de fijacion.

fuel pump/clampingplateand Examinarvisuamentelabombade
replaceif necessary, combustible/ correderay

reemplazar, si ee necesario

2. Fit clampingplateandtightenbolts 2. Volvera montarlacorredera.
witha torqueof 22± 2 Nm. Apretarlostornillos conunparde

22±2 Nm.

3.15.73
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mmercialtoolrequired: Herramientaeomercial: -_
ngsocket,serrated,a/fiats15 8012 Dedodevaseestriado

largo,de15 __ 8012

,octaltoolreqoJred; Herramientaespecial:
:sembiytool __ 110110 Dispositivodemontaje 110110

Unscrewcapnut. 1. Oeseeroscarlatuercadeunidn. --

Sequence of parts disassembly 2. Secuencia del despiece de

componentes

1. Capnut t. Tuercadeunidn 6 5 4 3, 21 11

2. Injectionnozzle 2. Inyectorpropiamentedicho _ I I I

3.Adapter 3.Piezaintermedia i _1

4. Thrustpin 4. PernodepresiOn I
5. Compressionspring 5. Muelledepreside
6.Shim 6.Arandeladereglaie

_'asflall partsin cleandieselfueland Lanartodas inspiezasencombustible
low outwith compressedair. diesellimpidysoplarlasconsire 0 :

comprimido.

,. Nozzle needle and nozzle body are 3 E_cuerpo y la aguja del inyector
lapped together and must neither son piezas perfectamente
beconfusedoorexchanged hermanadaspot"Eapeedoy, per -- I
individually. Do not touch nozzle tanto, no esta permitido q
needles with your fingers. When emparejarlas con otras o
nozzlebodyis hetdin upright cambiarlasindividoalmente.No /

position, nozzleneedleshouldby tocar laagujacon losdedos.Conel (_
its own weight slide down slowly cuerpo del inyector en posicidn

/

andsmoothlyon its seating, vertical,la aguiadebebaiat,per A

su propiopesolentay /!\
progresivamente, deslizandose
hasteaicanzarsu posicidnfinalde
asiento.

',ote:If oozz[eneedledoesnotslide Nets: Si eldeslizamientodelaaguja
downsmoothly,washinjection noes progresivo,el inyector
nozz/eagainin diese/fuel debeJavarseotravezon _-_7
Renew, if necessary. New combustible diesel o carnbiarse
injectionnozzlemustlikewisebe porotronuevo,segt]nelcase.
washed in clean diesel fuel Lavar el inyecter nuevo

igualmente en combustible
diesettimpio.

3.19.77
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4. Checkseatingsurfacesofadapter 4. Examiner[assuperficiesdeesi_

for wear.Makesurethatcentering de lapiezaintermediaencuantt
pinsarefitted, desgaste.L_sespigasdecent_;

debenesterensusitfo.

5. Insertshim. 5, Colocar;earandelade reglaje.

Nete;Theinjectionpressureis Nala: Lapresi6ndedescargadeper
dependentonthe shim detespesorde laarandelade
thickness, reglaje.

6. insertcompressionspring. Metere]muelledepresi6n.

i7 Jnsertthrustpinwdhcenterfng 7 Introducire]pernodepresiOncorcollarfacingtowardscompression ei collarindecentrajeindicando

_._8 spring haciaelmuelledepres)On.

3.19.78
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• insertadapterwith centeringpins 8. Introducirla piezaintermediacon
into theboresof the nozzleholder, lasespigasdeeentrajeenlos /_

agujeros del portainyeotor.

ete:Therecesspointsto thethrust NOtEEl rebajedebe_ndicarhaciael
pin. pernodepresi6n.

1_12'0

L Fitinjectionnozzle_'ithcenter 9, Colocarel inyectorcon losagujeros I_
bores mating with the centering de centraje sobre las espigas de
pins ofthe adapter, eentrajede lapiezaintermedia.

"ote: Takecarethat nozzleneedle Note: Laagujanodebecaerfueradel
doesnot fall out of nozzlebody. cuerpode/inyector.

i0. Screw on capnut. 10. Enrosearla tuerca de uni6n.

t t. 40Tighten-50 Nm.Capnutwith atorqueof t 1.Apretarplrde4i/a.tuerca50Nm.deuniSndc°nan --obap,er'e'an,,,es,,.,,.,eo,o..e --

I

i

l

3.19.79
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1. ]nspectsontrolrodand renewany 1. Examinarvisua_mentelacrem_llera

damagedparts, y, ensu case,_ustituirlospiezas
defectuosas.

1

2. OrilIguidesleeveapartatdowelpin 2. Abrirtaladrandoel manguitode |
andremove• guiaenelpasadordesujeci6ny

retirarlo.

Note:Whendisassemblingthecontrol NQta:EImanguitodeguiay elpasador [_
rodalwaysrenewguidesleeve desujeciSntienenqueset
anddowelpin. sustituidosper otros nuevos

trascadadesmontaiede la /!\
cremallera.

m

3. 2,OrderofassemblY1.DoweIC°ntr°lpir_r°d 3. 3.2Secuenciaa seguirenelrnontajel.CremallerapasadordesujeciSn --_ __3. Guidesleeve Manguitodeguia [,_,
4. Compressionspring 4. Muelledepresi6n _*_

2 1

4. Watchinstallationdirectionof ! 4. 0bservarelsentidoenquese i'__

control rod relativeto guidesleeve• I montalaeremalleracon respectoal _l_ _- -manguito de guia.

3.27.83
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5. /nsertdowelpinsothatopening 5. Ponerelpasadordesujeci6nensupoints in transverse position sitio, de forma tal que la abertura
towards control rod. quedeorientada transversalmente a

la cremallera.

6. Pressindowelpinasfaraaitwifl 6. Introducirapresi6nelpasadordego. sujeci6nhastaquehagatope.

3.27.84
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Specialtoolrequired: Herramientaespecial:

Retainer Contrasoporteparala
for air compressorgear 170630 ruedadentadadel

compresorde aire 170 630

Air compressorhasbeenremoved. E]compresordeaireestadesmontado.

1. Slicieretaineronto gear.Lossen 1 Cotuuarel contrasupottesobrela
locknut. ruedadentada.Soltarlatuemade

fiiacidn.

2. Pulloff gearwithcommercialtwo- 2. Extraerlaruedadentadautilizando _ , ;
armedextractor, unextractordedosbrazosusualen

eleumercio.

3. Placeongearandstartlocknut. 3. Coloearlaruedadentadayapretar
la tuerca de fijaci6n con la mann.

Note: Beforefitting gear,make Nota: Antesdemontarla rueda
absolutely sure that the cones of dentada es imprescindible
gearandshaftarefree of observarquelos conosde la
lubricant,cleanand undamaged, ruedadentaday ejeest_n

limpiosy [ibresde lubrinantey
no presenten defectos atgunos.

4. Slideretaineronto gearandtighten 4. Colocarel confrasoportesobre la
locknutwith a torqueof ruedadentaday spretarla tuerca
200+ 50Nm. defijacidnconunparde

200+ 50Nm.
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Specialt_ot required: Her_amientaespecial:

Assemblytool for Herramientademontajeparael
coolant thermostat __ 170 090 termostato de

gquido refrigerante __ 170 090

1. Pressdownthermostatandtake 1. Comprimireltermostatoy sacarlo
outof thermostathousing, desu eaia.

le*&l_

2. Inspectall singlepartsandreplace 2. Examinarvisualmentetodaslas
if necessary, piezasy reemplazarlassegun

necesidad,

3. Press down thermostat and turn 3. Comprimirel termostato e

intothermostat housing, introducido girando en su caja. _.13_

Note:Clampingyokemustengagein Nota:Elestribodefijacibndebe
thermostathousing, encaja_en_acaiadeltermostato.
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1. Rem_veV-beltpulley 1. Beemontaflapoteaaca_alada.

I

2. Inspectall singleparts andreplace 2. Examinarvisuatmentetodaslas ._ I
if necessary, piezasy reernplazarlassegun <_

necesidad.

¢

1

1_..134

3, RtV-beltpulley, Tighten bolts with 3. Volveramontar}apoleaacanalada.
a torqueof 21 tim. Apretarlostorniliosconun parde

21 Nm.
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OnlyBFM1012 documented Oocumentados61oparaBFM1012

Specialtoolrequired: Herramientaespecial:

Extracter 150 800 Oispositivodeextracci6n__ 150800

1. Removecover. 1. Oesmontarlatapa.

2. Takeout circlipfor deliveryvalve. 2. Retirarel anillode retenci6ndela
Remove_eliveryvalve, v_/veladepresiSn.Desmentereeta

v_.tvula.

3. Inspectsinglepartsandreplaceif 3. ExamJearvJsuelmente/aspJezesy
necessary, reemplazarlassegOnneceeidad.

0O
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4. Insertdslive_ valve. 4, Colocarlavalvuladepresi6nensu
sitio.

5. Insertcirclip. 5. MontareIanilloderetenci6n.

6. Loosencentralbolt.RemoveV-belt 6. Aflojar launi6nroscadacentral.
pulleyan_irotor. Retirarlapoleaacanaladay el

rotor.

7. Takeoutthrvst_iece. 7. Sacarlapiezadepresi6n.

3.39.100
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,n.,,., To,

8. Screwonwasherusingextractor. Atorniliareldiscoal dispositivode 1--50
extracci6n.

[_[ as-a41

9. Pullballbearings(2x)togetherwith 9. Extraerlascojinetesdebolas

spacersleevecompletelyout of (2 pzas.)conel casquillo
blower carrier, distanciadorpot completodel

soportede turbina. 150 800

1O. Inspect all single parts as_ replace 10. Examinar visualmente todas las
if necessary, piezasy reemplazadas,segOn

oecasidad.

4

11.Presssmall ballbearingin over 11.Introducira presionelcojinetede _,_
outerraceas faras itwill go. bolaspeque5oatravesdel anillo -e"° I_/'

exterior basra gue haga tope.
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!9 12. Insertspacersleeve.Presslarge 12.Colocarelcasquillodistanciador.ball bearingin overouterraceas Introducira presi6nel cojinetede
far as it will go. bolasgrande atray,s delani][o

exteriorhastaquehagatope.

13.Fiteirclip. 13.Montarel anillode retension.

14. introducehollow shafttogether 14.Hacerpasarel ejehuecoconel
with boltandwasherintospacer tornil[oy laarandelaatrav6sdel
sleeve, oasquillodistanciador.

15.Positionthrust piece. 15.Colocarlapiezadepresi6n.
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. PositionrotorandV-heftpulleyin 16.Colocarel rotor y la I_o/ea
place, acanalada.

'. Holdcentralbo/t in placeand _7 Reteoerel t_rni/}ocentraly apretar
tightennew nutwith atorqueof latuereanuevaconunparde
120Nm 120 Nm.

ote: In eachcaseof repairusenew Nora: EncadareparaeiOnseexige
nut of OINg34-Mt2-10 quality, uti/izarunatuereanuevade la

calidadDIN934-M12-10. , _;

8. Placenewgasketin position, lB. Colocarueaiontanueva.

9. Fitcover.Tightenbe}rewith a Lpa.Apretarlostornillos
torque of 9 Nm. conunpar de9 Nm.

3.39.103
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BF4M1012 BF4M1012 J

1. Inspectbearingiournalsfor wear. 1. Examinarvisuaimentelosmufiones
desoporteencuantoa desgaste. 1

2. Inspectgearforwear. 2. Examinarvisualmentelarueda
dentadaencuantoa desgaste. _.
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3pecialtoolsrequired: Herrarnientasespe¢ialus;

Assembly1oo_for Herramientademontaiepara
bearingbushes 143790 casquillosdesoporte 143790
(Useassemblytool for BFM1012 (Utifizarlaherramientademontaje
camshaftsleeves.) paraloscasquittosdelarbo/de /eras

BFM 1012.)

t+ Removestop washer. 1 Desmontar la arandelade tope.

2. inspectallsinglepartsandreplace/ 2. Examinarvisualmentetodas1as
repairif necessary, piezasy reemplazarlas/

reacondionarlas_seg_nnecesidad. ,_

°g6
3. Gauge bearing bushes at points ,,1" 3. Verificar ias medidas de los

and,,2"in planes,,a'*and,,b". casquillosdesoporteen lospuntos _,_
.t" y .2" delesptanos,,a"y .b"+

Innerdiameter: 60+ 0.054 mm Di,metrointerior: 60+ 0,054mm __ __

Wearlimit: 60+ 0.080 mm Limgededesgaste: 60+ 0,080mm b
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4. Renewbushesif necessary. 4. Sustituirlos casguillos,seg_nneeesidad.

andinstallationpositionof bearing y posicibndemontajede los

• . bushes• casquillosdesoporte.

0

_.._1

6. Press in bearing bushes according 6. Introducir a presibn los casquillo
to schematic, item 5. de sopurte, segt?n el esqueme de

punto 5.

143790

7. Lightlyoilgearshaftandbushes 7, Untarelejederuedadentadayla
with motoroil accordingto casguillosconunpoeodeaeeite
classificationAPFCCor CCMC-D4 motorseg_nla clasifieasibn
andinstall. API-CC5 CCMC-D4y montarlos.

Note: Checkborein hollowshaftand Nuta: Comprobarlostaladrosenel
driveshaftfor freepassage, hueooy ejearrastradorparaw

si estandespejados.
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8, Positionstopwasherin place. 8. ColocarFaarandelade tope.

_44

9, Tightenboltswithatorqueof 9. Apretarlosternilloscanunparde _-_
8.5+1 Nm, 8,5-+1 Nm.

_-&45
10.FitnewO-seal. 10.Montarun anillot6riconuevo.
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1. Removegear. 1. Desmontartaruedadentada.

_ 2. Pulloff gear. 2. Extraerlaruedadentada.

3. inspectall singlepartsand replace 3. Examinarvisualmentetodaslas
if necessary, piezasy reemptazarlas,segen

necesidad.

¢

4. FitnewO-seal. 4. Montarunanillotorico nuevo.

2_-_.49

28-3.50
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5. Placenewgaskettogetherwith 5. Colocarunaiuntanuevay labridafasteningflangeonhydraulic defijacionsobrelabemba
pump. hidr_,ufica.

2e_3.5_

6. Mountgear. 6. Montarlaruedadentada.

Hate:Makesurethatkeyisinserted. Nota:Lasleng{Jetasdeajustedebenestarensusitio.

7. Tightennutwithatorqueof 7. Apretarlatuercaconunparde
80Nm. 80Nm.
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:mantlingengine Desarmadodelmotor

mmercialtoolsrequired: Herramientascemerciales:

rx tool kit 8189 lunge deherramientasTorx 8189
rx socketwrenchE14__ 8113 LlavedovaseTorxE14 8113
rx socketwrench E18 8116 Llavedo vaseTorx E18 _8t16
rx socketwrenchE20 8114 UavedevaseTorxE20 _ 8114
,ringclamppliers -- 9090 Nicatespars pinzaset_,sticas__ 9090
,ring clamp pliers __ 9088 Alicates pars plazas elAsticas__ 9088
_xiliarytool for gtow Herramienta aaxiiiar pars
Jgcablecoupler 9115 acoplamientosdecablesdebujiasde
,braclamppliers 8011 incandeseencla 9115

AticatesCobra 8011

,ecialtoolsrequired: Herrsmientasespeciales:

_gineassembly stand Caba]letede montaie pars motor
8FM1012 6087 8FM t012 8067
BFM1013 6066 BFM1013 6066

_gladclampingplateBFM1012 Soportesde fjacibn BFM1012
,rexternalcoolingsystem- 6067/118 pararefrigeracihnexterna 6067/118
ngled clamping plate BFM 1012 Sopcrtes de fijaci6n BFM 1012
,r integratedcoolingsystem6067/119 pars refrigeraci6nintegrada 6067/119
ogledclampingplate Angularesdefiiacihn
FM1013 -- 6066/158 BFMt013 6066/158
xtractorfor injector_ 110030 Extractorparainyector 110030
peclaldevicefor Dispositivo especialpara
xtractor 150800 dispositivodeextracciSn-- 150800
tiercartridges t 70050 Cartucbos61trantes -- 170050

be repairprocedureoutlinedin this Los trabajosdo reparaciSndescrifos
hapterrefersto the standard eoestecapituloserefierenatvolumen
pecJfieation,i.e. componentsfor dosuminJstroest_i_dar,o sea,nose
ustomizing the engine are mot shown• muestran los componentes adosados

gue difieren del raising.

• Mountangledclampingplate. 1. Montarlos soportesde fijacion.

Illustration shows BFM 1012. Representado BFM 1012.

:FM1012 I BFM1012

!. Clampengineinswivelling t 2. Alinearel motorenel caballetede 6067
assemblystandanda_ign.Tighten monta)eorientable.Apretarlos
bolts• t tornillcs.

)rainandcatchremaining Evacuarel aceiteo los restosdel
dl andcoolantanddisposeof mismoy el refrigerante,recogerlos
naccordancewithanti- ' y eLiminarlosenforms
mOutianregulations, reglamefltaria.

4.00.01
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BFM1013 BFM1013
2.1Clampenginein double-sided 2,1AIojarelmotor enel saballeted

L_ swivellingassemblystandand montajebilateralerientableyalign.Tigt_tenbotts, alinearlo.Apretarlostorn#ins.

Drainandcatchremainingoil Evacoarei aeeiteo Ins restos,
andcoolantanddisposeof in raisingy el refrigerante,
accordancewithanti-pollution recogerlosy eiiminatlosenfo_
regulations, rogtameetaris.

In easeof parts assembly and En case de despieue parcial y
turningof engineby 180° the volteodelmotorper 180°, hay
prossorecontrolvolvois tohe rotiferIs v_taoisreguladorad_
removed, preside.
Catchanyremainingoil Recogery eliminarenforma
andcoolantanddisposeof in reglameotariaInsresinsde ac
accordancewithanti*pollution y el liquidorefrigerante.
regulations.

3. Removealternator. 3. Desmontarelalternador.

4. Loosen fuel pump. Remove V-belt. 4. A%iar la bomba de cnmbustibl
Quitar la uorrea trapezoidal.

4.00.02
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Removebracket. 5. Desmontarlaconsola.

Removecoolantpipe. 5. Desmentareltubedegquido _ Irefrigerante.

Removebreatherpipeusingspecial 7. Deemontareltubedeventilacion,
springclamppliers, utigzandoLastenazaeespeciales

para pinzas eiasticas.

Removeintakehose. 8 Oesmontarlamanguerade
i aepiraci(_n.

ote: Cover up opening of exhaust Beta: Cerrar la boca del
turbocharger, turbecompresor
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9. RemoveBFM1012oil pressure 9. EnBFM1012,desmontarlatu;
pipe and oil return pipe. de presi6n de aceite y la tubed.

retorno de aeeite.

10.RemoveBFM1012exhaust 10.EnBFM1012,desmontarel

turPocharger.Replacedamaged turbocompreser.
turbocharger. Siest_defectuoso,sustituirlo p

otro nuevo.

10.1 Remove BFM 1013 oil pressure 10.1 En BFM 1013, desmontar la
pipe, oil return pipe, charge air tuberia de presi6n de aceite, la
eibow and exhaust turbocharger, tuberia de retorno de aceite, et
Replace damaged turbocharger, cede de aire de sobreatimenta_

y el turbocompresor.
S] el turbocompresor esta
defectuosa, sustituirlo per otrc
nuevo.

11.Pullout plug-inelement 11.Retirarlapiezadeenchufe.

4.00.04
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i2. Remove pressure control valve 12. Desmentar la valvula reguladora de
togetherwith hose. presi6nen eonjuntecon Is

manguera.

13. Remove air pipe to manifold 13. Desmontar la tuberia de aire que va
presssure compensator (LDA) and al tope de plena cares dependiente
breatherpipe, de [apresi6ndesobrealimentaci6n

(LDA), y la tuberia de ventilacion.

14. Removestarter. 14 OesmontareLarrancador.

15. Remove lifting lugs. 15.Oesmontar lasargellas de
transporte.
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f 6.Removegovernor. 16.Desmontarel reguladorde
vetocidad.

17.Removefuelandoil filterusing 17.Sirviendosedetdiepositivo

special device for filter cartridges, especial, desmontar el filtre de
Disposeofremainingoilandlast combustibley elfiltrndeaceite.
inaccordancewithanti-poflution Eliminarelaceiternstaatey

170 050 regulations, combustibleenfarina
reglamentaria.

18.Removeoilfillerneckif any, _8.DesmontarlatubuladuradeIlen_
deacnite,siexiste.

+

19. Remove fuel lines. 19. Desmontar los tuberias de
combustible.

Note: Use Cobra clamp pliers. Nota: Utilizar Ins aiieates Cobra.
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_0. Remove fuel pump with c_amping 20. Deemontar la bomba de
prate, combustibleenconiuntocon la

corredera.

21. Remove lube oil cooler. Remove 21. Oesmontar el refrigerador de aceite
alsoretainerfor cableconnectorif lebricante.

any. Desmontartambi_nelsoportepara
el conectador de cables, s] le hay.

22. Remove coolant pump together 22. Desmontar la homha de liquido
with thermostathousing, refdgeranteenconjuntocon lacaia

del termestato.

23.Disconnectglow plugcablecoupler ! 23.Si existe,separarelacoplamiento
if any. For such purpose introduce de cables de los bujias de
auxiliarytool carefullyinto rubber incandesceneia.Paree[Io,
grommetwithoutturning it inany intraducircuidadosamente,sin
way and disconnect cable, movimiento giraterio, la

herramienta auxiiiar en el manguito
degomayseparartos cables.
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24.Removecylinderheadcover. 24,Desmontarla tapadeculata,
Removecablingaswell it any. R_tirartambi_nIce cabies,si

i existen.

25.Removebackleakagepipetogether 25.Desmontariatuberiade
with overflow valve, combustible sobraete enconjunt

con ]a valvula de rebose.

26.Removeshutdownsolenoid. 26.Desmontarelsolencidedeparad;

26. Remove injection lines complete 27. Desmontar las tuberias deinyecci_
with sealingrubber, con laspiezasobturantesdegom

Coverupopenings. Nora: Cerrarlasaberturas
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I

_.Removeinjectors. I 28 Desmontar]os inyectores.
I

3te: If sticking,usedisassemblytool r Neta: Encasedeasientofije. utilizar
No.150800 with extractor eldispesitivodeextracciOn
No. t t0 030. No.t 50,800conelextractor

No.t 10 030.

9. Removeglowplugsif any. 29.Desmontarlasbu]iasde I .,,.
incandescencia, si 1as hay.

:O.Removerockerarm brackets. 30.Desmontarlossoportesde
balancines.

+

11.Takeoutpusflreds. 3_.Sacar{asvariffasdeempule.

4.00.09



Disassembly and reassembly of complete engine
Despiece y ensamblado conjunto de motor
WorkshopManualBFM1012/E,BFM1013/E

English Espafiol

32.Removechargeairpipe. 32.sDe_m_l_tma_ne/_onpd.uctodeaire

33.Removeexhaustmanifold. 33.Desmontarelcolectordeescal

34.Removecylinderhead.Takeoff 34.Desmontarlaculata.Retirarla
gasket junta.

Note: UseE14/E18Tor×tooh Nora: Utilizarlaherramienta
TorxE14/ E18.

35.Removeinjectionpumps. 35,Desmontar]asbombasdei
nyeeciSe.

! Note: Watchout for shims. Nora: Prestaratencionalas aran(
de reglaje.
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36.Takeout rollertappetstogether 36 RetirarJosempujadoresde rodJJJo
with shims, con1asarandelasdereglaje.

37. Pull out oil dipstick. 37. Sacar ]a variila de medicion dei
nivel de aoeite.

38.Removecoverplate. 38.Oesmontarlachapade
Turn engineby180°. recubrimiento.

Girar el motor per 180 °.

Note: Catchanyeseapingoil and Nota: Recogereiaceitequesale,
dispose of in accordance with elimin_ndolo en forma
antJ-pol]utionregulations, raglamentarJa.

39. Turn engine by 90°. Remove 39. Girar el motor per 90°. Oesmontar
adapterhousing, elcarter deadaptaci6n.

Note: UseTurxtoolsE2gandEt4. Neta: Utilizarlasherramientas
Terx E20 y E14.
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40.Turnengineby 90°. Removeoil 40.Girarelmotor par90°. Desmont;
pan. elcarterdeaceite.

Nero: Markinstallationpositionaf oil Nora: Marcarta posiciondemontajc
sump. dO sumiderodeaceite.

41.Removeoi)suctionpipe. 41. Desmontarel tuba deaspiraciOnc
aceite.

42.Removepistoncompletewith 42.Desmontarel pist6nconlabiela.
connecting rod.

+

43.RemoveV-beltpulley. 43 Desmontar_apo_eaacanalada.

Note: Uselorx toolE20. Nora: TorxUtilizarE20._aherramienta
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4. Removefront cover. 44 Desmontar latapa delantera.

t5. Remaveflywheel. 45. Deemontarel volante.

46.Removetiming chestcover. 46.Deemontarlatapadei carterde la
distrihuci6n.

+

47.Removemainbearingcaps. 47.Oeemontartastapasdetos
eojinetes de apoyo,

+
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48.Lift outcrankshaft. 48.RetirarelcigJ3eSal.

49, Take out thrust rings and bearing 49. Sacar las arandelas de tope y los
shellhalves, sernieojinetes.

50.Removedrivegearsfor balancing 50.Desrnontarlasruedasde
shaftsif any. accionamfentode los_rboles

compensadores de masa, si
existen.

51.Removethrustwashersfor 51.Desrnontarlasarande)asde tope
balancingshaftsif any losarbolescornpensadores,sf

existen.
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Takeoutbalancingshaftsif any. i 52.Extraerlosa.rboles

compensadores, si existen.

•Remove drive gear for governor. 53. Oesmontar la rueda de
accionamiento del regulador de
velocidad.

i. Takeout camshaft. 54. Extraerel arbol de levas.

;. Removeguidesleeve.Takeout 55.Desmontare]manguitodeguia.
controlrod. Sacarla barracremallera

_e_54
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56.Takeout tappets. J56.Retirarlosempujadores.

57.Presseutoil spraynozzles, 57.Sacara presi6nlastoberasde
Checkoil ductsfor free passage, refrigeraci6ndepist6n, Compra

si bs aonductosdeaceiteest_n
despejados.
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;eassemblingengine Rearmedodel motor

:ommemialtoolsrequired: Herramientasusuelesenel comercio:

Iorx tool set 8189 Juego de herramiefltasTorx __ 8189
forx socket wrench E14 -- 8113 Llave devase Tor×E14 __ 8113
Iorx socketwrench E18 8116 LlavedevaseTorx EJ8 8118
forx socketwrench E20 8114 Llavede vaseTorx E20 8114
_oseclamp pliers __ 9090 Alicates para pinzas

Hoseclamppliers__ 9088 elasticas 9090
V-belt tension gauge 8115 Alicates para pinzas
Serratedwrenchfur elasticas 9088
turningLP. 8117 Verificadorde tensionpara
Cobraclamppliers .8011 correastrapezoidal 8115

Llave (eetrella) de 0ire
para bom ba de inyeecibn 8117
AlicatesCobra 8011

Specialtoolsrequired: Hertamientasespecieles:

DialgaugeM2T __ 100400 ComparadurM2T __ 100400
Measuring device __ 100 750 Dispositivo de medicion __ 100 750
Measuringdevice Dispositivode mediciOn
BFM1012 100780 BFMt012 101780

100860 100860

BFM1013 100840 , 8FM1013 101 840
Measuringdevicelockingdevice Dispositivodemedicioe/b/oqueo
for controlrod 100800 )aracremallera 190800
Adjusting pin for mass Pemo deajusteparaejes
balancing shafts BFM 1012 _ 100 810 compensadores de
Graduateddisc 101020 masas,BFM1012__ 100 810

Adapter for graduateddisc _ 101030 Disco graduado 101 020
Pointer 101300 Adaptadorparadisco
Pistonringcompressor graduado. 101030
8FM1012 130630 Indicador 101300
BFM1013 __ 130640 Compresordearesde piston

BFM1012 130630
BFM1013 130640

I

Oilspraynozzles Toberasderefrigeraci6ndepiston

1. Pressin eil spraynozzlesasfar as 1. Introducirapresi0nbastsel tope
theywill go. lastoberasde refrigeraeiOnde

piston.
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Tappets/camshaft Empujadores/arbolde levas

2. /nser_tappets. 2. Introdacirlosempujadores

3. lntroducecamshaft. 3. Introducirelarboldelevas.

Crankshaftbearings Apoyosdel cigtiehal

4. Setinternalgauge: 4. Ajustarel micr6metrode interior

BFM1012to 36 mm BFM1012a 36mm
BFM10t3 to 38mm BFM1013a 38mm

5. Ga_JgeWidthof crankshaftthrt_st 5. Medirelanchodemufi6ndal

bearingjournalandrecord, eojinetedeempujedelcigiJaSal_,
Dimension,,a" registrarlo.Medida,,a".

Standardjournalwidth: Anchodemu56nnormal:
BFM1012 __ 36+ 0.04 mm BFM1012 36 + 0,04 n
BFM1013 38 + 0.06 mm BFM1013 38 + 0,06 rr

Limit for oversize: Limitedesobremedida:
BFM1012 36.4 + 0.04 mm BFM1012 36,4 + 0,04 rr
BFM1012 __ 38.4 + 0.06 mm BFM1013 38,4 + 0,06
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Inserthearingshells• 6. Colocarlossemicojinetes.

Insert bearing shells in main 7. Colocar los semicojinetes en las

hearingcaps. tapesdelos cojinetesdeapoyo.

. Placahalfthrustringsonthrast 8. Colocarlasmediasarandelasde __
bearingcap,gaugeandrecord topeen la tapedecojinetede
width.Dimension,,b" empoie,rnedirel anchcy

registrade. Medida ,,b".

• Detormineendf/oat. 9. Oeterminareljuegoaxial.

×ampleBFM1012: EiampIoBFM1012:
Dimensiona = 36.84 mm medidaa= 38,84mm
Dimensionb = 30.00mnm medidab = 35,00mm
Dimensiona- dimension b medidaa- medidab= juego axial

= endfloat = 0.14 mm = 0,14 mm

ermissihieendfloat for: , Juegoaxial_,dmiaiblepara:
BFM1012= 0.10 - 0.30 mnz BFM1012- 0,10 - 0,30mm
BFM1013= 0.10 - 0.30 mm BFM1013= 0,10 - 0,30 mm
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10.Mark crankshaftprior to 10.MarcarelcigC]e_alantesde
installation, procedera sumontaie.

11.Markcamshaftandplacein 11.Marcarel_rbol de Ievasy
position, posiuionarlo.

12.Introducecrankshaft. 12.Introducfte]cigLiefia[.
Marksmustbe inline. Lasmarcasdebencorresponder

en el montaje.

13. Inserthail thrust ringswithoutlug. 13.Ponerlosmediasarandelasdet{
sin tal6n de guia en su sitio.

Note: Runninglayerofthrustringe Nota: Locapaderocedelas
mustfacetowardscraokweb, arands_asdebeindicarhacia

caralateralde lasmanivelas
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4. Stickhalfthrust ringswith lugto 14.Pegar,mediantegrasa,laemedias
thrust bearingcapusingsome arandelasdetopecon tal6ndeguia
grease, contralatapa riotcojineterio

empuie,

"ore: Runninglayerof thrust rings Lacapatie reeetielos
mustfacetowardscra_kweb, araodelasriebeinrile_rhasiala

cara lateral de las rnaoivelas del
cigSe_a].

i 5.Mountthrust bearingcap. 15.Montarlatapadelcojinetede
empuje.

;ole: BearingcapNo.1 atfiywheel Note: LatapariecnjJneteNo.Ise
end,Bossesmustfacetowards encuentraenel ladedevo_ante.
flywheelon BFM1012. En8FM1012,los salientes

rieben indiear hasia el volante.

16.Mountmainbearingcaps,paying 16.Montarlastoposde loseojinetes
attentionto the numbering, deapoyo,teniendoencuentala

numeracirin.

17.Tightenmain bearingbolts 17.Apretarlos torniflosde los
accordingto specification, cojinetesdeapeyoseg(m

prescripcibn.
Initial tightening torque Apriete inicial

BFM1012: 30Nm BFM1012: 30 Nm
BFM1013: 50Nm BFM1013: 50 Nm
1st tighteningangle 60° 1er reapriete 60°
2nd tighteningangle 60° 20 reapriete 60°

Note: Bolts maybeused3x if Nora: Si escomprobable,se pueden
evidencecanbeprovided utilizarlostornitlostresveces.
concerningtheir use.
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MassbalancingshaftsBFM1012 Arbolescompensadoresdemass
(if any) BFM1012

(siexisten)

Turnengineby180°. G#arelmotorpor180°

18.Turnout screwplugs. 18.Desenroscarlostaponesdecier

19, Introduce mass balancing shaft. 19. Introducir uno de los _rbolescampensadores de masa.

(_ Note: The weightsmustbepositioned Nota: Lasmasasdebennstartowardsoil pansealingsurface, orientadashacJalasuperfici,
cieTro del cartel de aneite.

±

20. Screw adjusting pin for mass 20. Enroscar el perno de ajaste del
balancingshaftintocrankcaseas _rbolcompeneadorde [nasaen
far as it will go. bloquemotorhastaquehagato

nete: Boreof massbalancingshaft Nota: E_orific}oexistenteenel_rb
must Dein line with bore in compensador de rnasadebe
crankcase, coincidirconeldeIbloque

motor•

21.Fitthrust washerandalignrelative 21.Mantarlaarandeladetopey
to shaftaxis. alinearlaconel ejedel_rbol.

10_L76
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Lgbtenboltwith atorqueof 22.Apretars[ ternflloconunparde
•9 Nm. 29 Nm.

3.TurncrankshaftandbringcyL 1 to 23.Girandoetc{g(_e_al,posere(ciL1
TDC.TDCpesitionis reachedwhen eePMS.Sehaaicanzadoe(PMS,
thec_nkshaft markingcoincides cuandolamamapuestaene{
with thecentedioeof crankshaft cigfJefialseencuentraee (alines
andcamshaft, queunelos centresdelcigLie_a{y

_rbo{ de {ev_s.

24.Positionidlergearandpressdown 24. {nstalarlaruedainterrnediay
lightlyuntil it mesheswith the forzaflaligeramentebastsque
crankshaftgear, engraneen la ruedadentadadel

cigLieffal.

25.Markoppositeteeth. 25.Marcarlosdientesquese
enfrentee,
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26.Turncrankshaftinclockwise 26_GirarelcigOeSalaneentido
directionuntil3 teethhave basraquahayanengranado
engaged, d(entes.

27.Turncrankshaftin anti-clockwise 27,Girarelcig(JeSa(en_ntido
directionuntilboresare in line. contrarioelde lasagujasdelre

hastaquacoinoidanInsorificio

28. Insertbearingjournal 28.Introducirel rnutl6ndesoporte.

Note: £,hackwhetherbeeringjournal Nora: IrnpdmiendoalcigOefialuo
is centeredin borebyslightly Iigernmovimientogiratodode
turningcrankshaftbackand vaiv_n,cornprnbarsi el mutl6r
forth, quedaeentradoenel odficio,

29.Insertboltandtightenwith a 29.Metere)tornilIoyapretarlocon
torqueof 29Nm. 29 Hm.
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30. Introduce2ridmassbalancing 30. Introducirelsegundo_rbol
shaft, compensadordemasa.

Note: Theweightsmustbepositioned Note Lasmasasdebenestar
towardsoil pansealingsurface, nrientadashacialasuperfieiede

cierre del e_rter de aceite.

31.ScrewacljustJngpinfor mass 31.Enros:arelpemodeajustedel
balancingshaftintocrankcaseas _trboleompensadordemasaenei
faras it will go. bloquemotor hastael tope.

Note: Boreof massbalancingshaft Nora: Elorificioexistenteenelarbol
mustbe in linewith borein compensadordemasadebe
crankcase, coincidirconeldel bloque

motor.

32.Rt thrust washerandalign relative 32.Colocarlaarande[ade topey :
to shaftaxis. alinearlaconelejedel _rbol.

33.TightenboJtwith a torqueof 33.Apretarel tornillo conueparde
29Nm. 29Nm
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34.Insertidlerpearsothatboresarein 34.Instalarlaruedaintermedia,
line. teniendoencuentaquecoincidan

losodficios.

35.Insertbearingjournal. 35.Introducirelmufi6ndesoporte.

36.insertboltandtightenwitha 36.Metereltornilloy apretarloconun
torqueof29Nm. parde29Nm.

37.Removebothadjustingpins. 7.Retirarambospernosdeajuste.
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38. Cover up bores with new Cu seals. 38. Cerrar }os orificios con aninos de
eobre nuevos,

Drivegear/governor Ruedadeaccionamiento]regulador

39. Insertgovernordrfvegear 39.Instalarta ruedaateaccionamiento
completewith bearingjournal, del reguladorconel muN6nde

soporte.

40. Insertbolt andtightenwitha 40.Meterel tornillo yapretarloconun
torqueof 21 Nm. par de21 Nm.

Conlro]rod BarracrernaJJera

41.Fitcontrol rod completewith guide 41. Instalarlabarracremalleraconel
sleeve, manguitodeguiapuesto.
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42. Apply Deutz DW 71 locking 42. Meter el tornillo con sellante
compound to bolt and tighten with Deotz DW 71 y apretarlo con un
a torque o110 + 2 Nm par de 10 + 2 Nrrl.

-- "_F_---_--_J_ _ Timingchestcover Tapadelcarterdeladistribuci6n43.ApplyOeutzBW67s_ii_g 43.Aplicarsega(_teOeutzOW67a la

_ "_ LJ._/',,,/-_,_/ compoundtosealingsurfaceof superficiedeeierredelatapadel

o , J Oo _% timingchestcover, carterdeladistribuci6n.

BFM1013 BFM1013

_r_ l_oi_,_ _ 44.Mounttimingchestcover.Start 44.Montar,atapeenelc_rterde]_zbo,,,n°,°n,nno °, rboc°n oo,nanorelative to oil pan sealing surface, los torniilos basra que se apoyen y
alinear la tapa con respecto a la
superficie de cierre del c&rter de
aceite.
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45.Tightenboltswith atorqueof 45.Apretartostornillosconunparde
21 -+2Nm. 21 --2 Nm.

Frontcover Tapadelontera
46. Lightlyoil rotors in trentcover. 46,Unt_rconon petedeaceitelee

rotoreeen latapadelantera. (_

47.Stickgasketto front coverusing 47.Pegarconunpecodegrasala _o4._o_
somegrease, juntaen latapadelantera.

Turnengineby 180°. Oil pansealing Girarel motorper180°. Lasuperficie
surfacemustpointdownward, de cierredelc;irterdeaceitet_eneque

indicarhaciaabajo.
10"4.1Q_

48.Positionrotor relativecrankshaft. 48.Posicionarelrotor con respectoal
cigeefial.
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49.Mountfront cover,presscover 49.Montarlatapadelantera,
upwardandalign relativeto oilDan presionarlahaciaarribey alinoarla
sealingsurface.Startbolts, con respectoa lasoperficiede

cierredel c_rterdeaceite.Enroscar
lostornillosconlamanohastaque
se apoyen.

50.Tightenboltsfor frontcoverwitha 50.Apretarlostornillos parolatapo
torqueof 21_+2Nm delanteraconunparde21+2 Nm.

Pistoncompletewithconnectingrod Conjuctopist6n-biela

51.insertPeoringshellsin connecting 51. Insertarloscoijnetesenla biela.

_,

iN'• J.

52.Pistonringgapsmusthestaggered 2. Cuidardequelos cortesdelos
by 90-t20°. arosdepist6nest_ndesplazados

• entresi por90-120°,

104.1Q7

4.00.30



Disassembly and reassembly of complete engine
Despiecey ensambladoconjuntodemotor

WorkshopManualBFM1012/E,BFM1013/E

glish Espafiol

. Introducepistoncompletewith ! 53 Introducirelpistoncompletecon la
connectingrod intocrankcasewith bielaenelbloquedemotor.
integrated cylinder liners.

I

,te: Flywheelsymbol mostpoint I Nora: Els[mbolode/volantetieneque
towardsflywheel, indicarhaciaelvolante.

i. Press connecting rod against 4. Presionaodo la biela contra eu
crankpin. Fit pertinent big end mufiequilla, montar la tapa de biela
bearingcap. correspondiente.

";.Tightennewconrodboltsin 55.Apretarlostornillosdebiela
accordancewith specification, nuevos,seg_nprescripcibn

Initialtighteningtorque 30 Nm Aprieteinicial: __ 30Bm

1sttighteningangle-- 60° 1er a.ngulede reapriete 60°
2ridtighteningangle 2o_ngulode reapriete

BFM1012 30° BFM1012 30°
BFM1013 60° BFM1013 60°

6.Checkthatconnectingrodscanbe 56.Comprobarlasbielasparaversi
easily moved back and forth on the pueden moverse facilmente sobre
crankpin, susmufiequilla.

:ote: Turn engineby180°. Nora: Girarelmotorper 180°,
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InStallinginjectionpumps Montajedelosbombasdeinyecc

Gaugingcontrolrodtravelwithout iteterminac_6ndel reo_rrtdodela
injectionpumpsinstaOed cremsllerasinlasbornbasde

inyecci6n

57.Fitcontrotrod lockingdevice. 57.Montarel dispositivodebloque
/a cremallera.

58.Gaugefrom lockingdeviceto stop 58.Medirladistanciaentreel
positionofcontrol rod. dispositivoy Iscremalleraen

posiciS__eparada.

58,1Gaugefrom Iockingdevicetostart 58.4 Medir_a(tistanciaentreel
positionof controlrod. dispositivoy lacremalleraen

posici6n de arraoque.

Differencebetweenstartandstop Ladiferencisentreambosvalore
positionsequalscontrolrodtravel, ese_recorridodeta erema_era.

<_ I Example: Ejempto:
stop position = 30.7 mm Posieiondeparada= 30,7J_
start position-- 13.4 mm Posioidndearranque= 13,4N
control rodtravel= 17.3 mm Recorridode
Specifieddimension= 17.0 mm la cremaliera= 17,3 z_

- 17.5 mm Valorprescrito= 17,0 H
-17,5.

59.Turnlockingdevice.Presscontrol 59.Girsreldispositivo.Apretandoel
rod in stoppositionbyhandwith tornillo debloqueo,forzarla
knurled-hnadsetscrew, cremalleraparsquesesit_een I,

posicidn de parada.
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101 020

}.Fitgraduateddiscto flywheel 60.Fijarel discograduadoa labrida
flange, delvolante.

1. Fitpointer. 61 Montarel indicador. 101

?eterminingTDCofpistonpertaining DeterminacidndelPMSdecom-
e injectionpumpto betimed, presidedelpistdnquecorrespondaa

la bombadeinyescidna ajustar.

_2.PositionTDCmeasuringbar 62.Colocarlaregietademedici6ndel
together with spacing washers. PMS con las plaquitas

Turncrankshaftin directionof distanciadoras.Girarel cigLiefialen 100488
engine rotation until pointer of dial el sentido de giro normal del motor
gaugehasreachedits reversal hastaquelaagujadel comparador
point, hayaalcanzadosupuntode
Setdialgaugeto ,,0", inversi6n.

Ajustarel comparadora ,,0".

33,Turn crankshaftby about 90° in 63.Giraret cig0eSatunos90° en
direction of engine rotation, sentido contrario al del motor y a
Thereafter turn again in opposite continuaci6n otra vez en el sentido
direction of engine rotation until de giro normal del raising hasta
8 mm before TDC (reversal point of 8 mm delante del PMS (punto de
dialgauge), inversi6ndelcornparador).
Setgraduateddiscto ,,g". Ajustareldiscograduadoa ,,0".

4.00.33



Disassembly and reassembly of complete engine
Despiece y ensamblado conjunto de motor
WorkshopManualBFM1012/E,BFM1013/E

English Espaflol

64.Turncrankshaftbyabout90° in 64.GirarelcigQefialaprox.90°en
directionof enginerotation, sentidodegironormaldelmote
Thereafterturn againin opposite aoontinuaciOndonuevoanseHi
directionof enginerotationuntil contrarioalraising basraBmm
8 mm beforeTDC(reversalpointof delantedel PMS(puntode
dial gauge). Head off determined inversion del comprador). Toma
value, lecturadelvalordeterminado.
Example:50° Ejempto:50°

- _ 65.Halvethevaluedetermined.The 65.Dividfrelvalordeterminadoper
halvedvalueequalsTDC. dos,Elvalordivididoperdoses

, ..... , ,_ PMS.

Example:G_ Q-°=25° ACTUAL Ejemplo:_ = 25=REALvatue

Turncrankshaftuntil halvedvalue Girarel_rboldemanlvelaa]valor
is reached, divididoendos.

66.Stopturningcrankshaft.Loosen2 B6.A partirdeahora,nodebe
knurled-headscrewsandset cambiarsela posiciOndel cigLief
graduateddiscto ,,O". Soltar2 tornillosdecabeza

moleteaday ponerel disco
graduadoen ,,0".

57. Insertrollertappet. 57. Intreducirelempujadorde rodill
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Determiningcommencementof ! Determinaciondel comienzcde
deliverywithBoschinjectionpomp i alimentaci6n- bombadeinyeccion

Bosch
t

Thecommencementof deliveryand Elcomienzodealimentaci6ny. desde @
since about 07.96 also the type of aprox, julio de 1996. tambien el tipo
camshaftare stampedonthe rating delarholde levasfiguranen laplaca
_late. defabricante.

38.Setdial gaugeof measuringdevice 68.Ajustarelcumparadordel
underpretoadto 9. dispositivodemedicioncon _._

precargaa .,9".
Setvalue: Medidadeajuste:
BFM1012 115 mm(109780) BFM1012 115mm (_O0780)

1,,m°/t99*O, ,2,mmllO0*OI

69.Positionrollertappetof the 69.Elempujadorde rodiilode labumba
injection pump to be timed on de inyecni6n a ajustar debe
basecircle.Forthat purposeturn encontrarsesobreelcirculobase.
crankshaftbyabout t80° opposite Paraello. gffarelcigOegaIaprex.
to directionof enginerotation. 180° ensentidocontrarioal degiro

normalde[motor.

I

70. Insertmeasuringdevicecarefully. 79.Introducireldispositivode
mediei6n cuidadosamente.

71.Measuredimension,,L",andenter 71.Medirelvalor,,L"y registrarloen la
intable1, chapter1. tabla,vetcapitalo1.

Example: Ejemplo:
BFMt012 116.26 mm BFM1012 116,26mm

126.57 mm 126,57mm

BFM1013 152.2_'mm BFM1013 152,22mm _-_ .... _-J_ i._.._______i_L _-
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72.Setpointerof dialgaugeto 0 with 72.Ponerlaagujadel comparador
outerring. medianteelandloexterioren

posicion ,,0".

Note: Thedirectionof rotationmust Nota: Paraelajastede lacarrera
not be changed anymore when previa, ya no se debe modificar
the pre-stroke position has el sentido de giro.
been reached.

73.Turn crankshaftindirectionof 73.GirarelcigeeSalenelsentidode
engine rotation until dial gauge giro normal del motor hasta que el
indicatespre-strokedimension, comparadormarqueelvalorde la
seetable1. carreraprevia.Vettabla1.

ExampleBFM1012: Ejemplo:BFM1ot 2:
Comencementof delivery9° comienzodeaiirnentaciSn9°
CamshafttypeC _rbolde levas,tipo C
Pre-stroke4.83 mm carreraprevia4,83 mm

ExampleBFM1013: Ejemplo:BFM1013:
Commencementof delivery10° comienzodealiment_ci6n10°
CamshafttypeA _rboldelevas,tipoA
Pre-stroke5.31 mm carreraprevia5,31 mm

74.ReadoftACTUALcommencement 74.Leerel comienzodealimentaciSn
o1deliveryandenterin table, REALy registradoenla tabla,ver
chapter1. capitulo1.

_I_ Example: Ejempl0:BFM10128° BFM10128°
BFM101310° BFM101310°

O

75.Readoff dimension.A" = codefor 75.Leerel valor,,A"= indJcedeI
injectionpumplengthandenterin ongitudde [abombade inyecciTny
table, chapter 1. registrarlo en la tabla, vercapitulol.
Example: Ejemplo:

BFM101253 BEM101253
BFM1013133 BFM1013133

31M-118
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76.Removemeasuringdevice. 76.Desmontarel agarafodemedici_n.
Determineshims. Determinar[aarandelade reglaje ---.v.
Seechapter1. Vetcapituic1.

77. Position selected shim on roller 77. Colocar la arandela de reglaje
tappet, determinadasobreel empujadorde

rodillo.

Note: The measuringprocedures Nota: Lasoperacicnesdemedicibndel
underitems62-77 is to be punto62al punto77bande
carried out for each injection repetirse para coda bomba de
pump. inyeccibn.

Injectionpump Bombade inyecci6n

78.Turn injectionpumplinkagelever palancadedirecci6nde la
to approx,middleposition, bombade inyeccibn

aproximadamentealaposicibn t

intermedia. _ ....... _ __ _t,,q___ -Note: Theassemblyprocedureunder Nota: RealizarLaoperacibnde .,_-_ Y..,,.t,_,,_
items78-84is to becarriedout montaje,puntos78 - 84.para

for eachinjectionpump. codabombadeinyeccibn. (,_

79. Position roller tappet of relevant i 79. Colocar el empujador del cilindro
cylinder on base circle. Lightly oil correspondiente sobre el circulo
receivingborein crankcaseandO- base.Untarconunpocodeaceite
seals of injection pump. Carefully el taladro de alcjamiento en et
introduceinjectionpumplinkage ! P_oquemotory losanillostddcos
leverintocontrol rod. de la bombade inyeccibn.

Introducir euidadosamente [a
palanca de direccidn de bomba de
inyeccibn en la cremallera.
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80.Positionflange. 80.Colocarlabrida.

Note: Charnfermustfaceinjection Nora: Elbiseladodebeindicarheciael

_1 pumpbody. cuerpodelabombainyectora.

::, ...... 81.Lightlyoil boltsandtighten 81.Untarconunpocodeaceitelos

unformly w th a torqueof 5 Nm. tornillosy apretarlos

uniformemente con un par de
5 Nm.

82.Loosenboltsagainby 60° 82.Volvera afloiarlostornillos60°.

i

83.Turninjectionpumpwithwrench .83. Sirvi_nqosede la Ilavedegiro,
carefully counter-clockwise until girar la bomba de inyecuion
tangiblestop. cuidadosamenteen elsentido

horariohastael tope perceptibJe.
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84. Tighten bolts by 60° and then 84. Aprotar los tornillos de nuevo con
alternately with a torque of 60° y apretarlos en escalenns con
7 Nm, 10Nmand30 Nm. unpar de7 Nm.10 Nmy30 Nm.

Note: Startwith theouter bolt. remote Nota: Comenzarsiempreconel :!_ ,,
of theflywheel(seearrow), tornillo exterior,m_salejadodel

volante (ver la flecha).

Gaugingcontrolrodtravelwith Determinacidndelrecorridodela
injectionpumpsinstalled cremalleraconInsbombasde

ioyeccidnmontadas.

85. Undo setscrew from locking device. 65 Desenroscar del disposdivo el
Turn locking device, ternillo de bloqueo. Girar el

dispositivo.

86. Gauge from locking device te stop 86. Medir la distancia entre el
position of control rod. dispoudivo y lu eremallera en

posicidn de parada.

86.1 Gauge from locking device to 86.1 Medir la distancia entre el
startposition of controtrod dispositfvey ta crema//eraen

pesicion de arranqun

Difference between stop and start La diferencia entre arobos valores da el
positions equals controt rod travel reeerrido de la cremalIera.

Example: i Ejemplo:
stop position = 30.5mm I Pesicidndeparada = 30.5mm

start position = 13.4mm I Posicidndearranque = 13,4rare
control red travel = 17.1 mm I Reeorfidode [acremallura= 17,1 ram

i

Min.controlredtravel

16.8 mm I Recorrideminimude_a
[ eremallera 16,8 mm
I
I
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'% 87.Removelockingdevice,pointerand 87.Desmontaret dispositivode
graduateddisc. bloquen,el indicadory eldisco

graduade.

Checkingeaseofmovementof Comprobarei f_cilmovimientode la
controlrod cramallera

88.Whenslowlyintroducingthe 88.Ifltrociendolefltamentela
control rod, there must not occur cremallera no se debera percibir
anyunequalresistance, ningunaresistenciadesigual.
Ntar detachingthecontrol rod,the AI so]tarlacreme]leradeberavolver
spring mustpressJtfromany a su posiciSndepartidadesde
positionbackinto its original cualquierposici6n,pot fuerzadel
position resorte.

Gaugingcontrolrodtravelfor Determinaci6ndelrecorridode la
governoradjustment cremalleraperala adaptaci6ndel

regaladar
89.Gaugecontrolrod travelfrom

surfaceof timingchestcoverto 89.Medirel recorrido(mcdidade
stopposition, retroeeso)de latapedel carterde
It is mandatoryto indicatethe ladistdbuci6nala posicionde
dimensiondeterminedwhen parade.
replacing or repairing the governor. EI valor determinado de esta

manera, tendra que set indicado,
irnprescindiblemente, para la
reparaciSno sustituci6ndel
regu_ador.
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FlywheefN-beflpui{ey Volante/ poleaacanatada

90.Positionflywheel _singa setfmade 90.Colocarefvofanteeosu sitio.
guide mandrel. Secure bolts utilizando un mandril de guia de
fingec_igbt, confecci6npropia.Apretarlos

torni]]os a mano.

91.RetainflywheelTightenbolts 91.Retenere_volante.Apretarlos _ __
accordingto specification. Torniliosseg0nprescripcibnApriateiniciaL
Initial tightening torque tornillos 30 - 45 mm long
Bolts 30 - 45mm long 29-30Nm 20-30Nm
Bolts50 - 85 mmLong 30-40Nm tornillos 50 - 85mmlong
1st tighteningangle 30-40Nm
bolts30 - 85mm long__ 60° 1e' angulode reapriete
2ndtighteningangle tornJJJos30 - 05mm/Bog __ 60°
bolts30 mm long 30° 20 _ngulode reapriete
bolts35-85 mmJong_ 60° tornillos30mm long__ 30°

tornillos35 - 35mm long __ 60°
Note: Boltsmaybeused5x if Nata: Lostornillosson reutJlJzabJes

evidencecanbefurnished hasta5 veces,siempreque
o0noerningtheir use. estosopuedacomprobar.

92.FitV-beltpol]eyandretainagainst 92.Muntarlapoleaacanlada,retenerla
flywheel. Tighten bolts according to en el volante y apretar los tornillos
specifications, segunprescripci6n.

Initialtighteningtorque 40-50Nm Aprieteiniciah 40-50 Nm
tst tighteningangle 1erangulnde reapriete:
boltsB0mm long. 60o torniilosB0 mmlong __ 60°
bolts80mmlong. 60° tornillos80 mm]ong__ 60°

2nd tightening angle 2° angulo de reapriete:
bolts60mmtong 30° torniIlos60 mm_ong__ 30°
bobs80 rnmlong 60° tornilios 80mm long__ 60°

Note: UseTorxsocketwrenchE20. Nota: Utilizarla _lavedevasoTorx

Bolts maybeusedmax.5x if E20.Lostornillosson
evidencecanbefurnished reutilizablesbasra5veces,
concerningtheir use. siemprequeesto sepueda

comprobar,
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100 400 100 750 Cylinderhead Culata

93.Determinecylinderheadgasket. 93.Determinarjunta decuJata.

_l 94.Placespacerson sealingsurfaceo1 94.Punerlasplaquitasdistanciadoras

I crankcasewithintegratedliners sobrelasuperficiedecierredeland set diai gauge to .0". bloque motor y ajustar el
comparadora .0".

I

i 95.Positiondialgaugeonpistonat 95.Colocarel comparadorsobreel

-_ gaugepoints max. pist6nen los puntosdemedicionyand determine
pistonprojection, determinarel salientern_ximodel

i piston.,_--_

I Note:All pistonsmustbegauged, fiota: Estevatordeber__eterminarse

paratodoslospistones.

96.Watchgaugepoints. 96.ObservarInspuntosdemediciS_.

BFM1012 90mm BFM1012 90mm
BFM_013 95mm BFM1013 95mm

_-_ 90

/ I \ )Kolbenbo_zenachse_
Piston pin axis \\ //
Axe de Piston /"/

Ejedebul6n depist6n
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97.Comparemax.valoewithtableand 97.Compararel valorm_ximocoil ta

determine appropriate cylinder tabla y definir la iunta de culata
headgasket, correspondiente.

BFM1012 BFM1012

Piston Markingof Salientedepist6n Marcacioede la

projection cylinderheadgasket junta deculata
0.43- < 0.64 mm 1 hole ',0,43- < 0,64mm 1 agujero _
0.64- < 0.74mm 2 holes 0,64- < 0,74mm 2agujeros
0.74- 0.85 mm 3 holes 0.74- 0,86mm 3 agojeroe

Piston Markingof Salientedepistdn MarcaciOnde la

projection cylinderheadgasket juntadeeulata
0.28-<0.54mmI 1 hole 0,28*<0.54mm 1aguiero
0.54- < 0.64mm 2 holes 0,54- < 0,64mrn 2agujeros
0.64- 0.75mm 3 holes 0,64- 0,75mm 3 agujeros U

98.Position cylinder headgasket. 98.Cotocar la junta de culata. _e-4._

Note: Sealingsurfacesfor cylinder Nora: Lassuperficiesdecierreparala
headgasketmustbecleanand juntade eutatadebenestar
free of ed. Watch out for dowel limpias y exentas de aseite.
sleeves. Prestaratenci6na los

casquillos de ajoste.
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Cylinderheadwithvalvegear Colataconaccionamientode

BFM1012 v_,]vuias,BFM1012

99.Positioncylinderhead.Lightlyoil 99.Colocarlacurate.Untarconun
andstartshortcylinderheadbolts, poeedeeceitelostornigosde

culatecortesy apretarloshasteque
seapoyen.

Note: Cylinderheadboltsmaybe Note: Lostornigosdeculatasan
reusedmax.5x if evidencedcan reutilizableshaste5 veees,
befurnishedconcerningtheir siempreQueestoeepueda
ase. _omprobar.

100.insert pushrods, log. Introducirlasvarillasdeernpuje.

101.Fit rockerarm bracketandalign 101.Montarel soportedeba]ancines
relativeto pushrode/valves, y alinearlocon respectoalas

varillasdeempuje/ v_lvulas.

102.Lighttyoilandstartlong 102.Untarconunpocodeaseitelos
cylinder head bolts. Insert and tornittos de cutata largos y
startM8 holt. apretarlohaetaqueseapoyen.

Meterel tornillo M8y apretado
hasta que se apeye.

Note: Cylinderheadboltsmaybe Nota: Si escomprohable,sepuedenreusedmax.5x ifevidencedcan utilizarlos tornillosa Io some
befurnishedconcerningtheir 5 veces.
use.
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103. Tighten M0 boJtwith a torque t 03. Apretar ei tornillo M8 con un

of 21Nm. parde21 Nm. 1T

104.Tightencylinderheadbolts 104.ApretarIcetornillosdecu_ata
accordingto specification, segunprescripci6n.

Initial tightening torque: Apriete inicial:
1st stage__ 30 Nm 1-_fase 30Nm
2ndstage 80 Nm 23fase 80Nm

Tighteningangle: 90° Reapriete: 90°

Note;Observefighteningorderfor Nots: Observare/ordendesucesidn
cylinder head bolts. See al apretar los tornillos de culata.
SpecificationData. VerDatest_cniccs.

N_e: Adjustvalveclearance- see Nots: Ajustarel juegodev_lvulas,ver
chapter2. capitulo2.

Cylinderheadwithvalvegear Culataconaccionamientode
BFM1013 v_lvulas,BFM1013

105. Positioncylinderhead.Lightly 105.Co,gearlaculata.Untarconun
oil andstartcylinderheadbolts, pocodeaceitalostornillos de

cutatacortesyapretarfosbasts

queseapoyen.
Note: Cylinderheadboltsmaybeused Nota: Lostornibosdeculatason

max.5xJfevidencecanbe reutJbzablesbasts5 votes,
furnishedconcerningtheir use. siemprequeestosepueda

comprobar. ' ' .
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106. Tighten cylinder head bolts 106. Apretar los tornillos de eulata
according to specification, segun prescripci6n.

_nitiai tightening torque: Apriete iniciah
1ststage__ 50Nm 1_fuse 50Nm
2ndstage __ 130Nm 2_fase 13GNm
Tighteningangle: 90° Reapriete: 90°

Note: Observetighteningorderfor Nota: Observare[ ardendesuceai6ncytinderheadbolts.See at&pretar[ostorng(osdeculata.
SpecificationData. VerDatostecnicos.

107.Insertpusrods 107. Introducir lasvafillasde empuie.

108. Fitrockerarm bracketandalign 108. Montarelsoportedebalancinesy
towardspust_rods/valves, alinearlocon respectoalas

varqlasdeempuie/ v_tvulas.

109.Tightenboltwith a torqueof 109.Aprotare[tornillo conunparde
21Nm 21Nm.

Note: Adjustvalveclearaflce,see Nota: Ajustareljuegodev_lvulas,ver
chapter2 capitulo2.
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110.Fitpencil-typeg_owplugsor 110.Montarlaspiezasdecierreo
b_ankingparts, bujiasdeespigade

incandescencia.

m

11.Tightenpencil-typeglowplugsor 111.Apretarlaspiezasdecierreo
blankingpartswitha torqueof bujiasdeespigade
20± 2 Nm. incandescenciaconunparde

20+_2Nrn.

Shutdownsolenoid Solenoidedeparada

112. Presscontrolrod intostopposi- 112.Empujarla barracremalleraen la
tionand hardin p/ace,Fitshut- posici6ndegarada,reteni_ndala.
downsolenoidwith newO-seaL Montare_solenoidedeparada

con unanillot6rico nuevo

Note: Ughtlyoil O-seal. Nota: Untarconunpoeodeaceiteel
anillotorico.

113.Tightenboltswith atorque 113.Apretar lostornillosconunpar
of 21 Nm. de21Nm.
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Injector/injectionlines tnyectQrttuberiasdeinyeoci6n
t"_4.Slidenewsealover injectorusing 114.Colocarla junta nuevaconun

somegreaseand nsert n ester, pocodegrasasobreel inyector
e instalar_ste.

Note leakagefuel line connection Nora: El racerdocombustible
must face the exhaust side. sobrante debe indicar hacia el

ladedeescape.

t 15.Positionclampingpads,Start 115.Colocarlaspatasdesujeci6n.
bert. Enroscare] tornillo, dej_ndolo

suelto.

116.Fit newinjectionlinewith seating 116.Montarlatuboriade inyeoci6n
rubber.Screwoncapnutsfinger- nuevaconunajuntadegoma.
tight. Enrescarlastuercasdeempalme

con ta mane.

Note: Whenfitting theinjectionlines, Nota: AI montarlastuberiasde
thesealingconesmustmatch inyaccion,seduber_euidarde
pecisely, quelosconesdeobturaciSn
Rebendingisnotpermissible, quedenasentadosunes
Theinjectioelinesmustnot exastamentosobre losetros.
beusedtwice. Esinadmisiblecorregirel

corvado.Latuberiasde
ievesoi_nnodebenset
empleadasdosvases.

117.Tightenbo/tof ctampingpads 117.ApretareItornglode laspatasde
with a torqueof 16+ 5 Nm. suiecibnconunparde16÷ 5 Hm.
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18.Preloadcapnutsof injectionline 118.Apretarlastuercasdeempalmede
on injectionpumpand injector lastuberiasde inyecci0nen la
witha torqueof approx.5 Nm. bombade inyeccidne inyector
Thereaftertightencapnutswith inicialmenteconuopar deaprox.
a torqueof 25 + 3.g Nm 5 Nrny, luege,conunparde

_'5+ 3,5 Nm.

i 19.Fit leakagefuel lineand 119.Montarlataberiadecombustible
introduce through sealing rubber, sobrante y hacarla pasar a traves

de/as piazasobturantesdegema. _ '_

;ete: Leaagefuel linesmustalways Beta: Lastu_eriasdecombustible
be rep/aced, sobrantedeber_inser

sustitoidas siempre per etras
nuevas.

120. Fit overflow valve with new Cu 120. Montar la v_lvula de rebcse
seals and leakage fuel line.Tighten provista de juntas de cobre
overflowvanewith a torqueof nuevasy lat_beriade
30Nm. combustiblesobrante.Apretarie

valvulade reboseconunparde
30Nm.

Airintake/exhaustmanilold Colectordeadmisi6n/ colectorde
escape

121.Mountair intakemanifoldwith 121. Montarelcolectordeadmision
newgaskets, coniuntasnuevas.
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_ 122.Tightenbolts for chargeair pipe I 122.Apretarlostorndlosde latub_
with atorqueof 11± 1 Nm. deairedesobrealimentaciSn(

; unparde 11±1 Nm.

123.Mountexhaustmanifoldwith new 123.Montarelcolectordeescape
gaskets, iontasnuevas.
Thegasketbeadmust point Elbordeadode laiuntadebe
towardstheuyflnderhead. indicara Isuulata.

Note: ApptyDeutzS1NeverSeize Nots: Aplicaraloeesparragospas
pasteto studs. Deutz$1 NeverSeize.

124,Tightennutsfor exhaustrnanifeld 124.Apretarlastuercasdelcoieeto
witha torqueof 25_ 2.5 Nm. escapeconunparde

25±2,5Nm.

Cylinderheadcover Tapsde¢ulata

125. Position gasket. ' 125. Colocar la junta,
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t26,Fitcylinderheadcovertogether t 26. Mentorla tapadeculatacon
with coverplateandcable chapade recubrimientoy maze
harness. Tighten bolts with a de cables. Apretar Lostsrniilos
torqueof 9 ± 1 Nm. con unpar de9+ 1 Nm.

Lobeoilcooler nefrigeradordeaceitelubricante

127. Mount lube oil cooler with new 127. Montar el refrigerador de aceite
gasket, lubficanteconunaiuntanueva.

128.Tightenboltswith atorque of 128.Apretartoetornillos conunpar
21±2 nrn. de21_+2Nm.

Note: Fitretainerfor cableconnector Nota: Si Io hay,meotartambi_nel
L

as weftif any. soporteparalaconexi6nde
cables.

129.Fit bothscrewplugswith new 129.Instalararnbosenchufescon
Cuseals, unajuntadecebrenuevas.
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130.Tightennutwith atorqueof 130.Apretarlatuercaconunparde

50_+5Nm. 50±5 Nm.

131.Lightlyoil fuel filtergasket. 131. Untarconunpocodeaceitela
Secure fuel filter cartridge junta deI filtro de combustible.
lingertigbt. Apretarel certuchofiltrantecon la

mane.

132. Lightly nit oil filter gasket. Secure 132. Untar con u_ pace de acoito la
oil filter cartridge fingertight junta del filtro de aceite. Apretar el

cartucho filtrante con la mane.

Coolantpump Bombade liquidorefdgerante

133.Plug-inelement 133.Piezadeenchufe.
Slideon0-seals. Colocaranil_ost6ricos nuevos.

Note:ApplylubricantAP25Nto [ Nota: Aplicarlubricentedemontaie
0-seals. APZSNa losanillost6ricos.
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134,Pressplug-ine_ementinto 134.Introducira presJbnlapJezade
thermostat housing and coolant enchufe en la caja del termostato
pump. yenlabombadeI[quido

refrigerante,

1_+184

t35. InsertnewO-sealsinto 135.Montarunanillotorico nuevoen
thermostathousing, lacajadeltermostato.

Note: ApplylubricantAP25Nto Nota: Aplicarlubricantede rnontale
O-seals, AP25Na losaniHost6ricos,

_: _.,
136.Mountpreassembledcoolant 136.Montarla bembade l[guido

pump with new gasket, reffigerante premontada, con una
junta nueva,

137.Tightenboltsalternatelywitha 137.Apretaralternativameotelos
torque of 21± 2 Nm. tornilloscoounparde

21±2Nm.
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138.Fitcoolanttemperaturesensor 138.Apretarconunpar de18+ 2 Nm
with newsealandinsulatinghose, eltrunsmiserdetemperoturade
ifany,andtightenwith s refrigeranteconunajunta nueva
torqueof 18_+2 Nm. y, siexiste,manguersaislante.

Fuelpump Bombadecombustible

139.Fit fuelpump. 139.Mentorlabombsdecombustible.

Note: Startbelts. Nota: Apretarligeramentea manelos
torniilos.

140.Fitfuel lineswith newCuseals. 149.Mentorlostubedasde

UseCobraclamppliers, combustiblecon juntasdecobre
nuevas. Utilizar los alieates Cobra.

Note: Attention- threadfor feedline Nora: Atenoion- laroscaparsla
connectionon fuelpumpis uni6nlatuberiadeentradau la
M16xl.5. bombadecombustiblees

M16xl,5.

Oilsuctionpipe/oilpan Tubedeaspiraci6ndeaceite/c_rter
de aceite

141.Turnengineby 180_.Fit oil ' 141.Girarelmeter per180°. Montaref
suctionpipewith newgasket, tube deaspiraci6ndeaceitecon

unajuntanueva.

"_ Note:Fit retaineras well.DOnot Nota: Mentortambi_nelsoporte.NO
tightenbolts, apretarlostornigos.

4.00.54



Disassemblyandreassemblyofcompleteengine
Despiece y ensamblado conjunto de motor

WorkshopManualBFM1012/E,BFM1013/E

English Espafiol

142.Orderof tightening. 142.Ordendesucesiona seguirpara
el apriete:

1. Boltsof ovalflange 1.Torniliesde labridaovalada.
2. Retainer of oil suction pipe 2. Soporte del tubo de aspiraeion

witha torque of 21± 2 Nm. deaceite,apretarconunparde
21±2 Nm.

143. Cut off projecting gasket. 143. Cortar In que sobresale de la
junta. <_

144.Fillupjointsof oilpansealing 144.Taparlasjuntasde la superficie
surfacewithBoutsDW47. decierredel c_irterdeaceitecon

DeutzOW47.

145.Positionnew gasketon 145.Calocarunajuntanuevasobreel
crankcase, bloquemotor.
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" t 1,o. de

147.Withsheetmetaloil pan: 147.Siel carteresdechapa:
Mountoilpan. Montarelc_rter.

Note: Watchmarkedinstallation Nota: Observerlaposiei6nmarcada
position, pareelmontaje.

148.With cast oil pan: 148. Si el carter es de fundici6n:
Mountoil panandalign relativeto Montarelc_rtery alinearlocon
timing chestcover, respectoala tapadelc_irterde la

distribuci6n.

t49. Tightenboltsuniformly/alternately 149,Apretaruniforme/alternativarnente
with atorqueof 21_+2Nmwith ostornilles canunpar de
sheetmetaloil panorwith 21+_2 Nmenelcasedel carterde
29_+2 Nmwithcast oilpan. chapaode29+_2 Nm enel

case det c_rter de fundici6n.
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150.Applysealingcompound ] 150.Aplicarse]laflteDeutzDW48al _ <_

9eutzDW48 to governor, regulador. /_

Sealingstring die.: 1.5+ 0.5 mm a 1,5+0,5mmESpesordelfilo sellante: T -_,,_-_;_)7J,_-)

oit andgrease, estarexentadeaceitey de
grasa.

151•Turnengineby 180°, mount 151.Girarelmotor 180%Montaret
governor• regulador.

152.Tightenbolts in theorder 152.Apretarlostornillos conunpar
1-2-3-4-5with atorque of de17 -+1,5 Nmenelordende
17+ 1.5 Nm. sucesiSn1-2-3"4-5.

153.Fgi_e::eW,?g-_,_y!to coverand sobre,atapadecierrey _ ,=:::3.@.__I engrasarloligeramente. ,
I
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154.Fitcover. 154.Montarla tapadecierre.
Note: Watchoutforspacersleeves. Nota: Prestaratonei6nalos

casquillosdistanciadores.

155.Tightenboltswitha torqueof 155.Apretarlostorniilosconunparde

21 -+2 Nm. 21 -+2 Nm.

156.Fit retainingplateto governor, 156.Montarlaplacadesoporteonel
regulador.

157 Tightenboltswithatorque of 157.Apretarlostornillos conunparde
21±2Nm. 21±2 Nm.
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Cableharness Mazodecables

158. Fit cable lug to governor. 158. Montar el terminal de cable en e_
reguJadof.

159.Fit cablelugto shutdown 159.Montarelterminaldecableenel
solenoid, solenoidedeparada.

160.Puttagetherglaw plugcable 160.Unit lasdospartesde los
couplers, acoplamientosdecablesde las

bujias de incandescencia.
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Adapterhousing C_rterdeadaptaci6n
(BFM1012shownhere) (ReprasentadoBFM1012)

161.Turnengineby90°. Mount 161,Voltearel motor90°. Montarel
adapterhousing, e_rterdeadaptaci6n.

Note: Makesurethatcenteringsleeve Nata: Loscasquillosdeoentraje
arefitted, debenestaransusitio.

162.Tightenboltsaccordingto 162.ApretarInstornillossegOn

"_ specification, prescripci6n:

M 12 = 99_+10Nm tornillosM 12= 99+ 10Nm

M 16 = 243± 25Nm tornillos M 16= 243± 25Nm

,_ Note: UseTorxtooh Nota: UtilizarlasharramientasE 14 longversion Tor'x.
E 20 tongversion E 14- tipo largo

E20 - tipolargo

163, Mountcoverplate. 163.Montarla ehapade
reeubrimiento.
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Starter Arrancador

164. Mountstarter.Tightenboltswith 164.Montareiarrancador.Apretarlos
a torqueof 70Nm. tornillosconunparde70 rim.

Note: Tightencollarnut, if any,with a Nota: Apretariatuercadecollarin,si
torqueof 40Nm. existe,conunparde40Nm.

165.Fitcableandfasteningclips. 165.Montarel cabley lasabrazaderas
de fijaci6n.

Breatherpipe Tuberiadevennlaci6n

166. Fitbreatherpipewith newCu 166. Unirlatuberiadeveotilaci6ncon
seals, anillosdejuntadecobrenuevos.

167.Tightenbeltsfor breatherpipe 167.Apretarel tornilloparalatuberia
witha torqueof 11_+1 Nm. deventilaciSnconuopar de

11_+1Nm,
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168,Fitair pipeto manifolfpressure 168.Unirtatuberiadeaireal topede
compensator(LDA) plenacargadependientedela

presi6n de
sobrealimentaci6n(LDA).

169.Fit tifting lugs.Tightenboltswith 169.Montar lasargollasde transporte.
a torqueof 47+ 4 Nm. Apretarlostornillos conanpard_

47+_4Hm.

170.Fitcable logto Coolant 170.Montarel terminaldecableenel
temperature sensor, transmissor de temperature del

liquido refrigerante.

Oilpressureswitch Interruptordepresi6ndeaceite
! 171.Fit oilpressureswitchwith new 171 Montarel interrupterdepresiofl

Cusealandtightenwith atorque deaceiteconunanillo dejuntade
of 18_+2 Nm. cobrenuevey apretarconun par

de18_+2 Nm.
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172. Fit cabletugto oil pressure _72._ontar elterminaldecableeeel
switch, interruptordepresi6ndeascede.

Crankcasebreather Ventilaci6odelc_rter
173.Assemblecrankcasebreather. 173.Comp[etartaventilaci6nde[

c_rter. 1
Order of parts assembly: i Ordendel montaje:

1 Seal i 1 Junta
2 Pressure controlvalve ! 2 Valvula reguladora de presi6n
3 Rubbersteeve I 3 Manguitodegoma

Note: Payattentionto positioningaids NOtE Prestaratenci6na lasayudas
on pressurecontrolvalveand deposieionamientoexistentes
rubbersleeve.Slideon rubber en lav_lvulareguladorade
sleeveasfarasitwillgo. presi6nyeuelmangitode 3

goma, Colocar este hasta el
tope.

174. Pressrubbersleeveas faras it 174.Introdueira presi6neimangudo
will go into timing chestbore.Fit degomahastael topeenel
pressurecontrolvalveto cylinder ta_adroexistenteenelc_rterde la
t_ead, distribuci6n.Mootarlavalvula

reguladora de presi6n en la
culata.

Note: Lightlygreasereceivingborein NOtE Lubricarconunpocodegrasa
cylinderhead. el taladrodealojamientoen la

culata.

175. Tighten bolts with a torque of 175. Apretar los tornillos con un par de
8,5+1 Nm. 8,5-+1 Nm.
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Coolantpipe Tubode liquido refrigerante

176. Mount coolant pipe with sealing 176. Montar el tube de liquido
compoundDeutzDW67.Tighten refdgeranteconsellante
boltswith atorqueof 21_+2 Nm. DeutzDW67.ApretarLos

tornillos con un par de
21_+2Nm.

._ ExhausttarbochargetBFM1012 Turbocompresor,BFM1012Flywheelend Ladodelvolante

• 177.Adaoter 177. Piezaintermedia

; SlideonnewO-sealsandgrease• Co]ocarlos anillostSricosnuevos

yongrasarlos.

]78. Press inadapter as far as it will 178. Introducir a presi6n la pieza
go. intermodiahastaeltope.

179. Mount exhaust turbocharger with 179. Montar el turbocompresor con
newgasket• unnjuntanueva.

Note: ApplyDeutz$1 NeverSeize Nota: Aplicara losesp_.rragospasta
pasteto studs. Deutz$1 NeverSeize.
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180. Tighten nuts with a torque of 180. Apretar las tuercas con un par de
21 -+2 Nm. 21_+2 Nm.

Exhaust turbochargar BFM 1013 Turbocompresor, BFM 1013
Centralarrangement Posici6nintermedia

181.Mountexhaustturbochargerwith t St. Mentarel turbocompresorcon
newgasket, unajuntanueva.

Note: ApptyOeutzSINeverSeize I Nota: Aplicaralostornillospasta
pasteto bolts. Deutz$1NeverSeize

I
t 82.Tightenboltsaccordingto 182.ApretarlostornillossegL_n

specification, prescripci6n.
BoltsM821 -+2Nm Tomillos M821 -+2Nm
or o
BoltsMlO40.5 +4 Nm ternittosMlO 40,5 -+4Nm

Oil returnpipe/pressureoil pipe luba deretornode aceite/_uberiade

BFM1012 aceitea presi_n,BFM1012
t 83.SlideonnewO-sealsandgrease, t 183.Colocarani]lost6ricosnuevosy

] engrasados.

k/"-
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184.Tightenscrewplugwith newCu 184.Apretarel enchuferoseado,
sealandatorque of40 + 2 Nm. prnvistodeunanillode iuntad,

cobrenuevo,conunparde
40+2Nm.

185.Mountoi_returnpipe.Tighten 185.Montarlatubefiadede retorno
retainer, aeeite.Atornillarelsujetudor.

186. Mount pressure oil pipe: 186. Montar la tuberia de aceite a
presi6n:

Fit banjo bolts with new Cu seals Enroacar Ins tornJllos racer,
andtightenwithatorqueof provistosdeanillosdejuntade
item1 29+3 tim oobrenuevos,y apretarioscon
item2 39_+4 Nm. parde

29-+3 Nm= pus.1
39 -+4Nm= pus.2.

Note: Pre-lubricuteturbochargerby Note: Preaceitarelturbocornpresor
sprayinga dripof oil intothe oil proyectanduunagota deaeei
supplybore. al interiordeltaladrode

atirnentaci6ndeaceite.

Pressureoil pipe/ogreturnpipe Tuberiedeaceitea presi6n/tebode
BFM1013 retornodeaceiteBFM1013

187. Mount pressure oil pipe with new 187. Montar la tubefia de aceite a
gasket, presiSnconunajuntanueva.

Note: Pre-lubricatelturbochargerby tiota: MontarIntuberiadeaceitea
sprayinga dripof oil into the nd presi6nconunajuntanueva.
supplybore.
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188.Tightenboltswitha torqueof 188.Apretarlostornilloscon unparde
21 -+2 Nm. 21 -+2Nm,

189.Fit banjoboltwith newCuseals 189.Montarel tornilloracercon
andtightenwitha torqueof anillosde juntadecQbrenuevosy
39 -+3 Nm apretarconunpar de39 -+3 Nm.

190.SlideonnewO-sealsendappty 190.Colocaraniilost6rieosnuevesy
dehydrated lubricant, untarlos con lubricante de

montaje exento de agua.

191.Mounto}1returnpipewith new 191.Acoplarel tube de retorno
gasket, provistodeunaiuntanueva.

Note: Applydehydratedlubdcantto Nota: Aplicaralalojamientoenel 2e-4._
receivingborein crankcase, bloquemotor_ubrieantade

montaje exento de ague.
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192. Tighten bolts with a torque of 192. Apretar los tornillos con un par de
21_+2Nm. 21_+2Nm.

193.Fitclampingyoke.Tightenbolt 193.Montare_estribodesujeci6n.
with a torqueof 21_+2 Nm Apretarel tornilloconunparde

21_+2 Nm.

IntakeelbowBFM1012 Cododeaspiraci6n,BFM1012

194.Fastenintakeelbow(hose)with 194.Fijarelcodetie aspiraci6n
hoseclip. Imanguera)medianteabrazadera.

195.Insertelbownipplewith hoseclip. 195.Oolncarlatubuladuraacodada
conabrazadera.

Note: Oonettightenhoseclipyet. Nota: Laabrazaderatodavianodebe
apretarse.
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196.Mountbreatherhoseandfasten. 196.Montarlamangueradepurgade
Tighten hoseclip. aire y fijarla.Apretar la

abrazadera.

IntakeelblowBFM1013 Cododeaspiraci6n,BFM1013

197. Mountintakeelbow(hose). 197.Montareloododeaspiraci6nde
aire (rnanguera).

Note: Donot tightenhoseclipyet. Note: Laahrazaderatodavia_o dehe
apretarse.

198. Mountbreatherpipewith retainer 198.Montarsin tensioneelatuberiade
freeof stress, purgadeaireconsoporte.

199.Fitspring-loadedclamp. 199.Instalar/aspinzase/_,stica.

Note: Usespringclamppliers. Nota: UtilizarInstornillosparapinzas
elasticas.
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200. Fitspring-loadedclamp. 200. Instalartapinzaei_stica.

Note: Usespring clamppliers. Nota: Utilizar1astenazasespecialee
parapinzas.

201. Securehoseclip. 201.Apretartaabrazaderade
manguera.

Chargeair elbowBFM1013 Codedeairedesohrealimentaci6n,
BFM 1013

202.PTeSSinpltlg-in element. 202.Introducira pT_i6n _apieza_e
enchufe.

Note: Applylubricanttesealing Nota: Aplicarlubricantedernontajea]
section and receiving bore. perfil de eierre y a) alojamiento.

203. Mount charge air elbow with new 203. Montar et code de aire de
seal. sobrealimentaci6nprovistode

una iunta nueva.
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04.Tightenboltswith atorqueof I 204.Apretarlostornillos conunparde

22±2Nm ' 22±2Nm.

_05.Fit oil filler neck,if any,complete 205.Siexiste,moetarlatubuladurade
with newsealancltightenwitha Ilenadodeaceiteconunajunta
torqueof 21±2 I_m. nueva y apretarconunpar de

21±2 Nm.

Oildipstick Varillademediciondel nivelde
aceite

206.SlideonnewO-seah 206.Colocarunaeillot6rico nuevo. ._

207.Pressin oil dipstickas far asit 207.Presionaradentrolavarillade
will go. medici6nbasraquehagatope.
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Alternator Alternador

208.Fitalternatorbracket.Tighten 208.MontaTta consola.Apreta_los
boltswith atorque of torngloscon unparde
21+ 2Nm. 21-+ 2Nm.

209.Mountalternator,Startbex.bolt. 209,Montarelalternador.Apretare
tornigohexagona]]igeramenta
con _, mano.

210.Fitclampingplatetogetherwith 210.Montartacorrederacon los
spacerbushes,Start hex.bolts, casquillosdistanciadores,AprE

los tornglos hexagona!es
ligeramentecon lamane.

tm ensadodecorreastrapezoidal_

Tensioning]V-belt Te_sarla corrnatrapezoida{

211. PositionV-belt. 211.Colocarla correatrapezoidal.
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212.TensionV-belt.Tightenboltswith 212.Tensarlacnrreatrapezoidal
a torqueof 21_+2 Nm. Apretarinstomillosconunparde

21±2 Nm.

213.CheckV-belttensionwith belt 213.Comprcbarlatensidnde lacorrea
tensiongauge, utilizandnunverificadorde )](

tensidn.
Beltbackwidth 10mm Anchodecorrea10mm
Initial assembly 450 ±50 N Primermontaje 450±50 N
Checkvalueafter15rnin.of Controltrascnamarcha
operationunderload 300± 50N de15 rain.bajocarga 300± 5b N
Whenreusingbelt_ 300± 50N Parareutilizaci6n__ 300+ 50 N

Beltbackwidth 13 turn Anchodecorrea13mm
Initial assembly 550± 50N Primermontaje__ 550+ 50 N
Checkvalueafter15min.of Controltras unamarcha
operationunderload 400_+50N de15 rain.bajncarga 400+ 5QN
Whenreusingbelt_ 400± 50 N ParareutiIizaci6n__ 400± 5QN

214.PositionV-belt. 214. Colocarlaccrreatrapezoidal.

215.TensionV-belt.Tightenboltswith 215.Tensarlacorreatrapezoidal.
a torqueof 30 Nm. ApretarInstemillosconunparde

30 Nm
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216.CheckV-belttensionwith belt 216. Compmbarlatensionde lacorrea
tensiongauge, trapezoidalmedianteon

verificadordetensidn,

Initialassembly 468_+50N Primermontaje__ 488_+50 N
Checkvalueafter15min.of Controltras 15minutOs
operationunderload 300_+50N demarchabajocargo
Whenreusingbelt300 + 50N 300+ 50 N

Parareatilizacidn_ 300+ 50N

217 After tensioningof belttighten 217. Unaveztensadaslascorreas,so
remainingboltsandconnect apretara.nlosdem_.stornillosy se
cables, conectaranlos cables.

Removeenginefromassembly Desmontarel motordel cabagete
stand, demontaje.

Enginemounting/mountingfeet Suspensibndel motor/parasde
colocacidn

218.Fitenginemounting.Tightenbolts 218. Mofltarlasaspefleidfldelmotor.
with atorque of 260 Nm. Apretarlostornillos conunparde

260Nm.

219.Fitmountingfeet.Tightenbolts 219.Montar lasparasdeeolocaeidn.
with atorqueof 95 Nm. Apretarlostornigosconunpar de

95 Hm.
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Remnvingandrefiningsompnnentz Desmnntajny remontajede
forintegratedcoolingsystem- componentesdela retrigeraci6n
BFM1012 integrada- BFM1012

The components may differ from the Los componentes adosados pueden
illustrationsshownhere,dependingon diferirde Ins indicadosenestas
the engine scope of supply, ilustraciones, seg_n et vclcmen de

suministro del motor.

Drain and catch coolant and oil. Dojar salir y recoger el tiquido
refrigerente y aceite.

Removingcomponents Desmontajedeelementos

1. Loosentension pulley,takeoff 1. Soltar lapoleateflSora,quitar la
V-belt. correatrapezoidal.

2. Remove tension pulley together 2. Desmontar la polea teesora con
with bracket, sonsoia.

+

3. Removeairguidering. 3. Desmontarelaroguiadeaire.
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4. Loosenalternatorandfuelpump, 4. Sol_relalternadorylabombade
takeof V-belt.Removealternator combustible.Guitarlacorrea
andfuelpump. trapezoidal.Desmontarel

alternadory la bombade
combustible.

5. RetainV-beltpulleyagainst 5. Retenerlapoleaacanaladaenel
flywheel.RemoveV-beltpulleyand volante.Desmontarlapolea
vibrationdamper, acanaladayel amnrtiguadorde

vibraciones.

6. Removebreatberpipe. 6. Desmontarlatubedadepurgade
aire.

7. Removeinspectionboleplate. 7. Desmontarlaehapadelaabertura
de inspeccion.
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8. Removetop cover plate. 8. Desmontarlachapade
recubrimiento superior

9. Removecentralcoverplate. 9. Desmontarla chaDade
recubrimiento intermedia.

10. Remove bottom cover plate. 10. Desmontar la chapa de
recubrimiento inferior.

11. Remove retainer from radiator. 11. Oesmontar los soportes del
refrigerador de liquido.
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12.Removeradiator. 12.Desmontare] refrigeradorde
I[duido.

Note: Catchanyescapingcoolantthat Nof_: Recogerlos restosde
has remained in the radiator, refrigerante.

13.Removeretainer. 13.Desmontarlossujetadores.

14.Removecablingfromcoolantlevel 14.Desmontarelcabledel Jnterruptor
switch, denivelderefrigerante.

15.Removecablesfromstarterand 15.Desmoo_re_cabledelarrancadoT
terminalstud, y bul6ndeeonexidn.

f
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6.Removecoverplate, t6. [3esmontarlachapsfinal,

17.Removeoilpressurepipe. 17.Desmontarla tubedadepresionde
aceite.

18.Removeoil returnpipe. 18.Oesmontarel tuboderetornode
aceite.

19. Remove cover plate. 19. Desmentar la chapa de
recubrimiento.
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20.Unscrewboltsfor flange. 20.Desenroscarlostomiflospara[a
brida.

Note: Payat_entionto positionof Nota: Prestaratenci6nalaposici6
lockingwasher, de_aarandeladeseguridad.

21.Removecoolantpipe. 21. Desmontarlatubedaderefrigerante.

22.Removecoolantpipe. 22.Desmontarlatuberiede
refrigerant&

23.Takeoff clampingsection. 23.Quitarel perfildeapriete.
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24.Removecoolantcompensating 24.Oesmontarlatuberiade
pipe. compeneaci6nde re_rigerante.

25. Remove complete blower. 25. Desmontar por completo la turhina
de refrigeraeion.

Nole: Catchanyescapingcoolant. Nota: Recogerolrefrigerantequesale.

26. Detach cable connections. 26. Separar las conexioees de cables.

27.Removecableharness. 27.Desmootarel mazodecables•
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28.sReenm_ecoolanttemperature 28.tDe_SpmeO_rraeld_r_tSrigieSrOrntdee

29.Removeoil pressureswitch. 29.Desmontarel interruptorde
presi6n de aeeite.

Inspectall components,replaceif Examinarvisualmentetodoslos
damaged, componentesysustituirlos qua

est_n date,
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Refittingcomponents: Montajedeloscomponentes:

Oilpressureswitch/ Interruptordepresiondeaceite/
Coolanttemperaturesensor transmisordetemperaturade

refrigerante

30. Fit oil pressure switch with new Cu 30. Montsr el interruptor de presi6n de
seal and tighten with a torque of aceite non un anl]lo de cobre nuevo
18_+2 Nm. y apretarcon unpar de18+ 2 Nm.

31.Fitcoolanttemperaturesensorwith 31.Montarel transmisorde
new Cu seal and tighten with a ternperatura de refrigerante con un
torqueof 18= 2 Nm. smllodecobrenoevoy apretarcen

unparde18+-2 Nrn.

Cableharness Mazodecables

32.Fitcableharness. 32.Montarel mazedecables.

I

33.Tightenfasteningboltswith a 33.Apretarlostornillos defijaci6ncon

torqueof 21_+2Nm. unparde21±2 Nm.
I
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34.Laycableharnessandfastenwith 34.Colocarelmazedecablesy fijarlc

holdingstraps, soncintesdesujecibn.

Blowercarrier Soportedela turbinaderefrigeraci

35.Fit blowercarriercompletewithV- 35.Mentorei soportede laturbinecl
belt stop and secure with a torque rsfrigeracion complete con el tot
of 21_+ZNm. decorreatrapezoidalyapretarc(

unparde21+_2Nm.

36.Fitcoolantcompensatingpipewith 36.Montarlatubefiadecompensaci
newCosea_s, derefrigerantsconani_Osdecot

__ nuevos.

i

37.Slideon new0-seals. 37 Colocaranillost6ricos nuevos.

Note: Apply lubricant AP 25N to 0- Aplicar lubricants de montoj,
sea_s AP25Na _esanillostoric_.

104275
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_8.Insertcoolant.Tigbteenboltswith 38.Coloeareltubo de reffigerante.
a torqueof 28Nm. Apretarlostornilloscon uoparde

28Nm.

Vibrationdamper/V-beltpulley Amortiguadordevibraciones/polea
acanalada

39. FitV-beltpulleyandvibration 39.Mont_rlapoleaacanaladay el
damper, amortiguadordevibraciones.

40.FitV-beltpulleyand retainagainst 40.Mcntarla poleaaoanaladay retener
flywheelTightenboltsaccordingto enelvolante.Apretarlostornil[os
specification, segunprescripciOn.

Initialtighteningtorque: _ 40-50Nm Aprieteiniciai: 40-50Nm
1st tightening angle ler_ngulu de reapriete:
bolts60 mmlong 60° tomillos60mm long 60°
bolts80 rnmlong --- 60° torniltos80mm long 60°

2nd tighteningangle 2c anguio dereapriete:
botts60 mm(ong __ 3Q° tornillos60mm long 30°
bolts80 mm long 60° tornillos80 mmlong 60°

Note: UseTorxsocketwrenchE20. Note: UtilizarlaIlavedevasoTorx
Boltsmayheusedmax,5x if E20.Lostorni_losson
evidencecanbe furnished reutilizableshasta5 veces.
concerningtheir use. siempreque estose pueda

comprobar.

41. Fit fuel pump loosely. 4t. Montar la bomba de combustible,
dejandola todav[a suelta.
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42.PositionV-Beltin placeand 42,Colocarlaeorreatrapezoidaly
tension. Tighten bolts with a torque tensarla. Apretar los tornillos de
of 21± 2 Nm fijacidr_conunparde21_+2 Nm.

43.CheckV-belttensionwith belt 43.Comprobarla tansidnde ]acorrea
tensiongauge, utilizandounvarificadorde tensi6_

Beltbackwidth10 mm Anchodecorraa10mm
In}tialassembly__ 450_+50N Primermo_taia 45B± 50
Checkvalueafter15 rain.of Controltras unamaroha
operationunder_oad_ 300+ 50N 15min.baiocarga300 ± 50 :
Whenreusingbelt __ 300_+50N Parereutilizaeidn__ BOO± 50 ;

Beltbackwidth13mm Ancbodecorrea13mm
Initialassembly 550_+50N Primermontaje 550_+50h
Checkvalueafter15 rain.of Controltras unamarcba

operationunderload 400_+50N 15 rain,bajocarga 400_+50N
Whenreusingbelt _ 400 + 50N Parereutilizacidn 400 -+50N

: 44. Fit alternator bracket and secure 44. Montar la consola del alternator y
v_ithinatorqueOf6OHm. apretarcoounparde60Nm,

45.Mountalternator.Startbolts. 45.Montaretalternador.Enroscarlos
tornillos con la mano haste qoe se
apoyenconsu cabaza.
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46. PositionV-beltin placeand I 46.Colocarla correatrapezoidaly
tension.Tightenboltswitha torque tensarla.Apretarlosternilloscon
of 31Nm.Turnbelt drive2-3 unparde31 Nm Darlea ]apolea
revolutions, acanalada2 a3 vueltas.

:

47.CheckV-belttensionwith belt I 47.Comprobarlatensionde laeorrea
$

tensiongauge, utilizandounverificadordetension.

Initialassembly__ 450+_50N Premermontaje__ 450_+50N
Check value after 15 rain.of Controle tras una marcha

operationunderload _ 300+_50N de15min. bajocarga_ 300+ 50 N
Whenreusingbelt __ 300-+50N parareutilizacion 300-+50 N

48.Fitair guidering. Tightenboltsand 48.Montarel areguiadeaire.Apretar
nutswitha torqueof 11 Nm. lostornillosy tuercasconunpar

de11 Nm.

49.Fittensionpulleytogetherwith 49.Montarlapoleatensoracon
bracketandsecurewith atorque of consoley apreterconunparde
29 Nm. 29Nrn.
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49.1 PositionV-belt inplaceand 49.1 Colooarlacorreatrapezoidaly
tension.Tightenboltswitha tensarla.Apretarlostornilloscon
torqueof29 Nm. unparde29Nm.

59.CheckV-belttensionwith belt 50.Comprobarlatensionde lacorrea
tensiongauge, utilizandounverificadorde

tensi6n.

Initialassembly 450_+50N Primermontaje __ 450_+50N
Check value after 15 rain.of Control tras 15 minutos
operationunderload_ 300+-50N demarchabad carga_300+ 50N
Whenreusingbelt _ 300_+50N Parareutilizacibn 300+_50N

51.Fitcable. 51.Montarel cable.

52.Fit cablefor coolanttemperature 52.Montarelsableparaeltransmisor
sensor, detemperaturade refrigerente.
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Coolantpipe Tubederefrigerante

53. Slide on new O-seals. 53. Colocar anillos t6ricos nuevos.

Note: ApplylubricantAP25Ntn Nota: Aplicardeslizantedemontaje I_
O-seals AP25N a losaniilostoricos.

54. Preassemle coolant pipe with 54. Preensamblar el tube de
flange, refrigerantsconlabrida.

55.ApplysealingcompoundDEUTZ 55.Aplicara la superfieiedecierrede
DW67 to flangesealingsurface.Fit labridapastasellante
coolantpipe. DEUTZDW67.Montarel tube de

refrigerants.

56.Tightenboltswith a torqueof 56.ApretarInstomillosconunparde
28 Nm. 28 Nm.

Payattentionto correctposition i Nota: Pretaratenci6na lacorrecta
Note:

of lockingwasher, posiei6nde laarandelade
seguridad.
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Panelling Chapas

57.Fit coverplate. 57.Montar lachapade recubrimiento.

Oilreturnpipe/pressureoilpipe Tuboderetornodeaceite/tuberiade
aceitea presien

58.Slideonnew0-sealsandgrease, 58.Colocaranillostericosnuevosy
angrasarlos con grasa.

59.Tightenscrewplugwithnew Cu 59.ApretarInsenchufesroseados,
sealwitha torqueof 40_+2 Nm. provistosdeunanillode juntade

cobre nuevo, con un par de
40±2 Nm

60.Fitoil returnpipeandretainer. 60.Montarlatuberiade retornode
Tighten bolt with a torque of aceite y los sujetadorns. Apretar los
22± 2 Nre. tornillos defijacionconparde

22_+2Nm.
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61.Fitpressuresit pipe.Tightenbanjo 61.Montarlatuberiadeaoeitea
bolts with new Cu seals and with a presi6n:
torqueof Enroscarlostorni_losracor.
itemt Z9± 3 Nm provfstasdeani//osde iuntade
item2 39_+4Nm. csbrenuevos,y apretarlosconun

parde
29_+3Nm= pus.1
39_+4 Nm- pos.2.

62.Fitcover plate. 62.Montarlachapafinal.

63.Fit cableto starterandterminal 63.Unirel cablealarrancadory bul6n
stud. deconexi6n.

Tigheningspecifications: Presoripc]6ndeapriete:
Hex. nut on terminal stud Tuerca hexagenalen el bulbn de
35_+4Nm conexibn35 _+4Nm
Hex.nutonstarter(terminal30) Tuercahexagonalenetarrancador
28-+2Nm (borne30)28_+2Nm.

64. introducecableharnessthrough 64.Hacerpasarelmazodecablesa
coverplate.Fit rubbergrommet, tray,s de lachapade

recubdmiente. Montar el
pasacables.
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65. Installlevelswitchwith newrubber 65.Instalarel interruptordenivelc(
sleeve.Tightenboltwith a torqueof un manguitodegomanaeve.
28Nm Apretarel torn o conunparde

28 Nm.

66.Fit cablingwith fixingstrapand 66,Montar loscabiesconatacables
holder.Tightenboltswith atorque sujetadores.
of 9 Nrn. Apretarlostornilloscon unpar

gNm

67.Fit clampingsection. 67.Coloearanillost6ricos nuevosp
el refrigeradordeliquido.

Radiator Retrigeradorde liquido

68.Insertnewg-sealsfor radiator. 68.e_C°JoCarretrigera_oranil_°sdet6ric°sliq_i_o.nUev°sp
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69.Fit retainerfor radiator. 69.Montar ossoportesparae

Tightenboltswith atorqueof refrigerador.
21Nm. ApretarIns _nrni/tosconuepar de

21Nm.

70.Mountradiator.Tightenboltswith 70.Montarelrefrigerador.Apretarlos
a torque of 9 -+1 Nm. torni]losdefijaoionconunpar de

9±1 Nm,

71.Rt coverplate. 71.Mentorlachapade recubrimiento.

72.Fit coverplate. 72. Mentorlachapade rcout)rirniento.

4.00.93



Disassembly and reassembly of complete engine
Despiece y ensamblado conjunto de motor
WorkshopManualBFM1012]E,BFM1013/E

:::; English Espafiol

73.Fitcoverplate. 73.Montarlachapade rccubrimiento.

Note: Donottigbtenbeltsyet. tlota: Lostornillostodavianodebe_
appretarse.

74.Fit breatherpipewithnewCuseals. 74.Montarlatubefiadeventilaci6ncon
Tightenretainertogetherwith cover anillosdecobrenuevos.Apretarel
plate, sujetadorjuntoconlachapade

recubrimientn.

75. Fit inspectionholecoverplate. 75.MontarlacbapadeJaabuertade
inspecciOn.
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Replacingshaftsealsoncomplete Cambiodelosretenesenel motor
engine complete

Special toolsrequired: Herramientasespeciales:

Extractorfor Dispositivedeextrsccion
shaftseals 142710 pars retenes 142710
Assemblytool, rear Dispositivodemontaie,str_s

BFM1012 142890 BFM1012 142390
RFM1013 __ 142910 8FM1013 142910

Assembly tool, front Dispositivo de montaje, delante
RFM1012 __ 142900 8FM1012 142900
BFM1013__ 142920 BFM1013 142920

- Timingchestcoverflywheelend- - Tapadelc_rterdela distribuciQn,
ladedeno|ante-

Flywheelhasbeenremoved. Elvolanteest_desmontado.

1. Pressextractorintoshaftseal. 1. Introducira presi6nelgancho
extractor en el retch.

2. Lift shaftsealwith extractorout of 2. Haciendopalanquillaconel
timing chestcover, dJspos)tJvedeextraccJbn,saeare/

ret6n de su alojamiento en la taps
delcarterde ladistnbucJon.

3. Fit guidesleeve. 3. Montarlaconsola.
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4. Payaftentiontotheinsta]lation 4. Observarlaprofundidadde
depth, m_ntaie.

Item1 instaflatJondepthinitial Pos.1 Profundidaddemontaje
assembly primermontaje
Item2 maximuminstallationdepth Pos.1 Prntu_didadm_ximade

montaje

3+_O,5
10-4-307

4.1Oil sealinglips.Fit shaftsealwith 4.1AceitarInslabiosobturantes.
assemblytool. Sealinglip faces Montarel ret6nmedianteel
crankshaft, dispositivodemontajea presi6n.

El [abioindicahaciaelcigOefiah .

- Frontcover- -Tapa delnntera-

V-beltpulleyhasbeenremoved. Lapoleaacanatadaest_desmontada.

1. Pressextractorintoshaftseal. 1. Introducira presiOne{gancho
extractoren eireten.

2. Lift shaftseatwith extractorout of 2. HacJendopalanquillacone/
front cover, dispositivo extractor,sacar el rete_

142 710 de latapadelantera.

4.00.96



Disassembly and reassembly of complete engine
Despiece y ensamblado conjunto de motor

WorkshopManualBFM1012/E,BFM1013/E

iglish Espafiol

Fit guidesleeve. 3. Montarel manguitodeguia.

. Payattentionto the installation 4. Observarla profundidadde

depth, montaje. -_ _ _- __Item1 installationdepthinitial Pos.I Profundidaddemontaje _-_

assembly primermontaje _]7
Item 2 maximum installation depth Pos. 1 Profundidad m_ixima de

montaje

8

i.] Oilsealing lips. Fitshaft seal with 4.1 Aceitar los labios de ebturantes.
assern_tytool.Sealinglip faces Mortar el retenmedianteel
crankshaft, dispositivocorrespondiente.

El labio indica hacia el cig(Jefal.

4,00.97



Disassembly and reassembly of complete engine
Despiece y ensamblado conjunto de motor

WorkshopManualBFM1012]E,BFM1013/E

English Espafiol

Removingandrefittingair Desmontejey remontaiede1
compressor compresordeaire,

1. Removeaircompressorendoil 1. Desmontarelccmpresordeairey
pressurepipes. Eaetubefias de presi6ndeaceite.

Note: InspectaJIsinglepartsand Note Examinarvisualmentetodaslas
replaceif necessary, piezasy reemplazarlassegon

necesidad.

2. Fit newO-seaL 2. Montarunarot6riconuevo.

3. Fitoil pressurepipetogetherwith 3. Montarlatuberiadepresi6nde
new Cu seals prior to mounting air aceite con juntas de cobre nuevas
compressor, antesdeadosarelcompresor.

Note: Do notyettightenbanjobolt. Nota: Eltornillo racertodavianodebe
apretarse.

4. Mountaircompressor. 4. Montarelcompresordeaire.
Insertboltswith lockingcompound Meterlostornillbsconsol]ante
DeutzDW72 andtightenwith a BEUTZDW72yapretarconunpar
torqueof 61+6 Nm. de61_+6Nm.
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5. Fit2ndoilpressurepipewithnew 5. Montarlasegundatuberiade
Cuseals, presi6ndeaeeiteconjuntasde

cobrenuevas.

._J 6. Secureoilpressurepipeson 6. Apretarlatuberiaedepresi6ndecrankcase and air compressor, aceite en el bloque motor yen el
oompresor de aire

i

7
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Removingandrefittingpower i Desmontajey remnntajedeta
steeringpump I servobombaded reccion. \

1. Fitpowersteeringpump.Takeoff 1, Desmontariaservobombade
driverdisc. d[recei6n.Rntirareldisco

arrastrador.

Note: Inspectallsinglepartsand Nota: Examinarvisualmentetodaslas
replaceif neeesarry, piezasy reemplazarlassegQn

necesidad.

2. Fit driverdisc. 2. Instalarel disc(;arrastrador.

3. Fit new O-seal and apply dehydated 3. Montarunanillotoriconuevoy
lubricant, untadocon lubricanteexentode

agua.

4. Fitpowersteeringpumpand make 4. Montarlaservobembade
surethat driversengagein driver direcci6n,prestandnanteci6na que __
disc. losarrastradoresentreneneidisco ;_'_-_'_ .....

arrastrador. _.4.1_e ;

m
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5. Tighten_l_ with a torque_ 5. Apretarl+s tomiitcsconucpardo
43.5_+4Nrn. 43,5 +4 Nm.

Note: Watchoutfor specialwashers. Nora:Teflerencuentatasarandelas
especiales.
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Removingand refitting hydraulic Desmontajey remontajedela bomba
pump hidr_ulica,

1. Uflscrewboltsfromhydraulic 1. Desenroscarlostornillosdela
pump. bembahidrautica.

2. Unscrew belts from guide flange. Desenroscar los tornilfos de la
Removehydraulicpumpcomplete bridadeguia.
with guideflange. Retirarla bombahiOr_u/ica

completamente con la brida de
guia.

Note: InspectalleingJeparisand Note: Examinarvisualmentetodaslas
replaceit necessary, piezasy reemplazarlassegt_n

neeesidad.

3. Mountpreassembledhydraulic 3. Montarla bombahidr_ulica
pumptogetherwithguideflange, premontada,con labridadeguia.
Tightenguideflangeboltswith a Apretar lostornillosde labfidade
torqueof 21_+2Nm. guiaconunp_rde21_+2 Nm.

Note: Applydehydratedlubricantto Note Aplicarlubricanteexentode
seallrecei_fingbore. aguaal _illo t0rieo/

a_ejamientc. ....

4. Movegasketintoinstallation 4. Colocarla juntaensu posicionde
positien.Tightenhydraulicpump montaje.Apretarlesternillosde la
boltswith atorque of 50+_10 ttm. bombahidr_iulicaconunpar de

50±10 Nm.
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Removingandrefittinghydraulic Desmontajey remontajedela bomba

pumptogetherwithbracket hidr_iulicayconeola

I1. Remove oil pressure pipe 1. Desmontar la tuberia de presion deaceite

2. !2.

Removehydraulicpump. Desmontarlabornbahidrgulica.

i

3. Removebracket. 3. Desmontarlaconsola.
Note: Inspectal]singlepartsand Nora: Inspeccicnartodaslaspiezas

replaceif necessary.Renew visuaimente,sustituydndelasen
gaskets.Checkborein hollow caseneeesaro. Renovaras
shaftanddriveshaftfor free juntas.ComprobarlostaJadros
passage, enel ejehuecoy ejearrastrador

para ver si estan despejados.

4. Fit preassamblod bracket. 4. Montar la consola premontada.

Note: Lightlyoil O-seal/bore, Nota: Untarconunpocodeaceiteel
aoitlot(_rico/a_oiamiento.
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5. Positionnew0-saalon fastening 5. Colocarunani[lotdrieonuevo
flange, sobre labridade fijacidn.

'_'-_-,_-._ _ 6. Fittasteningffange.Tightenbolts 6. Montarlabridadefijacion.
accordingto specification. ApretarlostorniJIossegun

prescripcidn.
Bolts M 8 = 21± 2 Nm TornillosM8 = 21_+2 Nm
BoltsM 10=40.5_+4 Nm TornillosM10= 48,5 _+4 Nm

Note: 6oltsM10aremicro- Nota: Lostornillos M10tienenun
encapsulated.Theirre-useis recubrimientosellante.Es
notpermissible, inadmisiblevolvera util[zarlos.

7. rnsertguidebush. 7. Introducirelmanguitodeguia.

Note: Watchoutfor circ]ipinthe Nora: Prestaratencidnal anillode
middleof guidebush. reteneidnenmediodel

manguito de guia.

8. Positionnewgasket.Mount 8. Co]ocarunajuntanueva.Montar/a
hydrauficpump. bombahidraulica.
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Disassemblyandreassemblyofcompleteengine
Despiecey ensambladoconjuntodemotor

WorkshopManualBFM1012/E,BFM1013/E

English Espafiol

9. Tightenbottswitha torqueof 9. ApreterlostornitIosde f[iaci6nCOn
50_+10Nm. unparde50_+10Nm.

10.Fit oilpressurepipewithnewCu 10.Montarlatuber[adepresibnde
seats, aceiteco_iuntasdecobrenoevas.
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Disassemblyandreassemblyof completeengine
Despiece y ensamblado conjunto de motor

WorkshopManualBFM1012/E,BFM1013/E

English Espafioi

Replacinginjection pumpin caseof Cambiode lasbcrnbasde inyecci6n
service enel casodeservJcJc

This repairmethodonly refersto the Estem_todode reparacidnedleesta
replacement of injection pumps. If pensado para el cambio de las bombas
other components are to be replaced de inyeccidn. Si adicionaimente han de
as well, e.g. roller tappets, governor, cambiarse otras plazas, come el
etc.,proceedaccordingto chapter4 empujadorde rodillo,regulador,etc.,
,,installinginjectionpump", sa proceder_cornoseindicaenel

capitulo4 .Montajedebombasde
inyeccidn".

Specialtoolrequired: Herramientusespeciales:
Press-ondevicefor Diepositivodepresionpara
control rod 100830 la cremallera 100830
Extractingdevice 150800 Dispositivodeextraccidn__ 150800
Extractor for injector 110 030 Extractor para inyector 110 030

f. Removecrankcasebreatherand 1. Deemontarlaventilacidndelcarter
cylinderheadcover, y la tapade eulata.

2. Rulioff cableplug. 2. Saearetenchufedecable.
Remove shutdown solenoid or Desmcntar el solenoide de parada
screwptug, o eltapdndecierre.

3. Presscontrol rodwith shutdown 3. Presionarla barracremallera
lever into stop position. Insert mediante la palanc; de parada en
press-ondeviceandscrewon. posicidndeparada.Introducirel

dispositivo de presidn y atornillarlo.
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Disassembly and reassembly of complete engine
Despiecey ensambladoconjuntodemotor
WorkshopManualBFM1012]E,BFM1013/E

English Espafiol

4. Presscontrolrodwith knuded- 4. Presionarlaerernalleraenposici6n
headsetscrewintostopposition, deparadaconayudadeltomillede

eabezamoleteada,debloqueo.

Note: Tightenknurled-headsetscrew Nora: Apretarcon {amaneeltornil[o
by hand. decabezamoleteada,de

bloqueo.

5. Movecylinderofinjeetionpumpfo 5. Ponerelcgindroquecorrespondaz

be removedto firing TDC. labombade inyecci6na
Ziind OT Turncrankshaftabout12B°against desmontar,enelPMSde

_ directionof enginerotation, compresion.

Girare_cig_e_aIaprox.120° en
sentidoepuestoaldegiro normal
delmotor.

Note: Flywheelis facedonthe Nota: Representadocondireccionde
illustration at the left. la mirada al volante.

120°

6. Removeinjectionlineand 6. Desmontarlatuberiade inyeccion!
injectionpump. labembade inyecci6n.

7. Carefully take out shim using bar 7. Retirar la arandela de reglaje
magnet, coidadosamentemedianteel iman

de barra,

Note: Determinenewshim,see Nota: Determinarlaarandelade
page1.00.15 for BFM 1012, reglale nueva:
page1,00.17for BFM1013. pareBFM1012vet pag.1.00.1_

para BFM 1013 ver p_g. f.OO.f;
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Disassembly and reassembly of complete engine
Despiecey ensambladoconjuntodemotor

WorkshopManualBFM1012]E,BFM1013/E

English ESpafiol
8. Positionnew shimpreviously 8. Colocarla arandeladereglaje

determioadosabreelempujadorde

determined on roller tappet, radii o.
Note: Seepage4.00.37items Nero: Parael montajede labornbade

78 - 84 for insta_lati(;n(;f inyecci6n,vet _ap&g.4.0(3.37a
inject/onpump. partirdelpunt(;78 - 84.

9. Removeiniector. 9. Desmontarefinyector.

Note: Ifiammed, useextractJng Nota: S(estafiio, utilizareldisgositivo
deviceNo. 15080(3together deextraceiSn 150
with extractor No. 110 030. No. 150 800 con extractor

No. 110 03(3.

Seepage4.00.48from items114 M0ntarel inyectory latubedade
for fitting injectorandiniection inyecciSn.
_ine. verp_.g.4.0(]A8,a partirdel punta

114.

1(3.Turnbackknorled-headsetscrew, 10.Girarhaciaatrasel tornillode
Removepress-ondevice, eabezamoleteada,debloqueo.

Besm(;ntare(disp(;sitivode
presi0n.

Note: Checkwhethercontrolrod N(;ta: Comprobarlafacilidadde
moveseasilyfrom stopto start movimieotode lacremallera
position.For this purpose entrelaposici6ndeparaday la
actuateshutdownleverof dearranque,}oquesehaee
governor, accionandolapalancade

par_da del regulador.

11,Presscontrol rod withshutdown 11.Sirvi_ndusede Iapalancade
leverintostopposition.Fit parada,Ilevarlacremalleraa la
shutdownsolenoidwith new posicJ6odeparada.
O-seal Incorporarelsolenoidedeparada

con un anillo t6rico uuevo.

Note: Lightlyoil O-seal. Nora: Untarconunpocodeaceiteel
anitlo tdrico.
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Disassembly and reassembly of complete engine
Despiece y ensambiado conjunto de motor
WorkshopManualBFM1012/E,BFM1013/E

English Espafiol

12.Tightenbeltswith atorqueof 12.Apretorlostornillosde fijaei6ncon
21Nm.Fitcableplug. unparde21Nm Montarel

enchufe de cabte.

13.Fit cylinderheadcover.Tighten 13.Montar[otapadecuiata.Apretar
boltswithatorqueof 9 ± 1 Nm. tostornillosde fijaci6nconunpar

de9 _+1 Nm,

Note: Renewgasketif necessary, Nota: Desernecesario,sustituir Io
junta por otto nueva.

14.DghtJyoil O-seal.Fit crankcase _4.Untarconunpocodeaceiteel
breather.Tightenboltswith o anillot6rico. Montorlaventilaci6n
torqueef 9 ± 1 Nm. delc_rter.

' Note: RenewO-sealifnecessary. Nota: anilloDesert6riconeCesoriO,porotroSUStitUitnuevo.et
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Tools

HerramientasBFM 1012/1013

A
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Pleaseorderall yourspecialtoolsdirectfrom J

I

Messr.Wilb_r,D-42826Remscheid,Postfach140580, Fax02191[ 8 1092 I

J Rogamos dirigir todos los pedidos de herramientas especiales directamente
a la casaWilbir, D-42826Remscheid,Postfach140580, Fax02191/ 81092



Commercial tools
Herrmientascomerciales

_, _ WorkshopManualBFM1012/E,BFM1013/E
English Espafiol No. ,_ _=

OC

8002 • •

PressurePumpfor coolantleakage 030-1306

Bombadepresi6nparapruebasde
estanqueidadsistemadeliquidorefrigerante

8005 • •

Compressiontester 030-1056

Compresimetro

8008 • •

Nozzletester 003-3345 _----_ I_

Comprobadorparainyectors

8011 • •

Cobraclamppliers 030-1254 ,_,_ .,,,._

AlicatesCobra
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Commercial tools
Herrmientas comerciales
Workshop Manual BFM 1012/E, BFM 1013/E _

_ No. English Espafiol

• • 8012

030-1206

Socketa/fiats15, longversionfor injector

(Cap nut)

Dadodevasode15, tipo largo,parainyectores
(tuerca de uni6n)

• • 8112

030-1091 Screwdriversocket

Puntarecambiablededestornillador

• • 8113

__ 030-1186

• 8116 Torxsocketslongversion
030-1230

• • 8114

030-1189 LlavesdecajaTorx,tipo large

0+ • 8115

g30-1191
V-belt tension gauge

Verificadordetensi6nparacorreas
trapezoidales
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Commercial tools
Herrmientas comerciales

English Espafiol No. _-I WorkshopManualBFM1012]E,BFM1013/E

8117

Serratedwrenchfor turninginjectionpump 030-1236 /_

Llave de estrella para giro de bombas de inyecciSn

030-1089
Torxtoolkit

I

JuegodeherramientasTorxTorx-Werkzeugsatz _ _'_

9017 • •

Valvespringassembly_ever 030-1088

Palancademontajeparamuellesdev_lvula

9088 • •

Springclamppliers 030-1085 __

Tenazasparapinzasel_sticas.
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Commercial tools
Herrmientas comerciales

Workshop Manual BFM 1012/E, BFM 1013/E
No. EnglishEspafiol

.r..

_E
L_

• 9090

S 030-1208 Springclamppliers

Tenazasparapinzasel_sticas

• 9115

030-1209 Auxiliarytoolfor glowplugcablecoupler

Herramientaauxiliarparaacoplamientodecables
debujiasdeincandescencia
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Commercial tools
Herrmientas comerciales

_ WorkshopManual BFM1012/E, BFM 1013/E
English Espafiol No. _

[,A.
Ca O_

100110 • •

030-1192

Connectorfor compressiontester

Piezadeempalmeparael compresimetro

100320
030-1307

Turning gear

Dispositivo de viraje

ele
100 330

Oispositivodeviraje \\ _-'--"_ - _,,._-,) //

100400 • •

003-0543
DialgaugeM2Twith lockingring

ComparadorM2Tconanillodofijaci6n
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Commercial tools
Herrmientascomerciales

Workshop Manual BFM 1012/E, BFM 1013/E _,
No. EnglishEspafiol

_3Q

• 100750

030-1187

Measuring bar with spacers for gauging TDC
and piston projection

G
Q

Regletademedici6nconplaquitasdistanciadoras
paratamedici6ndelPMSy salientedepist6n

• 100780

• 100860 Measuringdevicefor basecirclemeasurement
038-1280 ,,injectionpumpandcommencementof

delivery"

- 100840
03Q-1234

Dispositivo para la medici6n del circulo
_j_, base,,bombadeinyecci6ny comienzode

alimentaci6n"

• 100800

__ 030-1212 Measuringdevicefor measuringand locking

control rod

Dispositivo para la mediciSn y bloqueo de la
barracremallera

• 100810

030-1213

__ Adjustingpinfor massbalancingshafts

Pernosdeajusteparaejescompensadoresde

masa ,,MAG".
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Commercial tools
Herrmientascomerciales

English Espafiol No. _ _1 WorkshopManual BFM 1012]E, BFM 1013]E

100830 • •

Press-ondeviceforcontrolrod 030-1235

Dispositivodepresi6nparalacremallera

101020 • •

030-1214

Graduateddisc360° withdeviceforfastening (_ _C)
to flywheel for TDC and COD setting

Disco graduado 360 ° con los elementos de
fijaei6nalvolaflteparaelajustedelPMSy
comienzodealimentaci6n(FB)

101030 • •
030-1238

Adapter for graduated disc

Adaptadorparaeldiscograduado

110030 • •

Extractorfor injectors,to beusedwithtoo[ 003-0463
150 800

Extractor para inyectores, en combinaci6n
con herramienta 150 800
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Commercial tools
Herramientas comerciales

WorkshopManualBFM1012/E,BFM1013/E _, _.
_ No. English Espafiol

rJc z_

• • 110110

030-1215

Doilyfor injectora/fiats11

Oispositivodemontajedeparainyectores,de11

110 470

• ,I030-1217

/__ • 1030-1237110480Assemblytoolforcontrolrodsleeves

___ Herramientademontajeparamanguitosde la

barracremallera

• • 120900

( _,,,_ 030-1260 Swivellingclampingstandfor cylinderhead

_-_ Soportede fijaci6nparaculatas

• • 120910

__ 003-0794 Clampingplatefor120900

Platade fijaci6npare120900
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Commercial tools
Herramientascomerciales

WorkshopManualBFM1012/E,BFM1013]E
English Espa_ol No.

130 300 •
003-0496

Pistonringpliers

Alicatesparacolocararosdepist6n

130630 • ]

030-1188

Pistonringcompressor 130640
030-1241

Rejecompresordearosdepiston

131070 •
030-1218

Assemblytool for smallendbush 131090 _
030-1242

Dispositivodemontajeparacasquillosdepiede
bie/a

131080 •

030-1219

Disassemblytool for pistonpincirclip /_,/_._

Dispositivo de desmontajepara el anil[o de
retenci_ndebulonesdepiston
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Commercial tools
Herramientas comerciales

Workshop Manual BFM 1012/E, BFM 1013/E
No, EnglishEspafiol

==

• 142710

__ 030-1035 Puller(hook)for frontand rearcrankshaft

seals

Dispositivode desmonta)e(gancbos)paralos
retenesdelanteroy traserodelcigLiefial

• 142890

030-1220

142910 Assemblytoolfor rearcrankshaftseal

030-1239

Dispositivodemontajeparael ret6ntraserodel
cigOefial

' • 142900

__ 030-1221

: 142920 Assemblytool for front crankshaftseal

' 030-1240

Dispositivodemontaieparae[ret_ndelanterodel
cigOefia]

• 143780

y 030-1222 Assemblytoolfor enginebalancerbushes

Herramientade montaje para casquillos de
compensaci6nde masa,,MAG"
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Commercial tools
Herramientascomerciales

WorkshopManualBFM1012/E,BFM1013/E
English Espafiol No.

143 790
030-1223

Assemblytoolfor camshaftsleeves 143810 • _,_._,_--_
030-1243

HerramientademofltajeparacasquilLosde_rbol
de levas

150100 •

Assemblytoo_forcylinderJiner 030-1244 S _

Herramientademontajeparacamisasde
cZlindro

150 110

Assemblytool for pressurecontrolvalve 030-1245 ,_

Herramientade montajeparalav_tvula _" )J
reguladoradepresiOn

150800 •

Extractor

D+spositivodeextracci_n

5.00.11



Commercial tools
Herramientas comerciales

Workshop Manual BFM 1012/E, BFM 1013/E I No. English Espafiol

/ 170 050

| 003-0476

Specialdevicefor screwingofffilter cartridge

Herramientaespecia[paradesenrescarcartuchos
_trantes

170 090

030-1224 Assemblytool for coolantthermostat

Dispositivode montajeparael terrnostatode
IfquidorefrJgerante

ii 1170630

030-1346 Dollyforair compressorgear

Dispositivoderetenci6nparala ruedadentada

del compressordeaire

%_ 61166

030-1061

Engineassemb/ystandfor double-sided

chucking

, Cabelletedemontajeparafijaci6obilateraldelmotor

5.00.12



Commercial tools
Herramientas comerciales

Workshop Manual BFM 1012/E, BFM 1013/EEnglish Espafiol No.

6066/'158 •

lseto,ano,edc,amp,ngp,ates,or,oub,e-0 0-12,,

sidet chucking

1 juege de angulares para fijacidn bilateral

6067

Engineassemblystandfor one-sidetchucking 030-1067

Caballete de montaje para fijaci6n unilateral del
motor

6067/118 •

030-1190

1 Set of angled clamping plates for engine with
external cooling system.

1 juego de angulares de fijaci6n para el motor con
refrigeraci6n externa

6067/119 •
030-1210

1 Setof angledclampingplatesfor for engine
with integrated cooling system

1juegodeangularesdefijacidnparaelmotorcon
refrigeraci6n integrada

5.00.13
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PARTS LIST

PHONE: (316) 252-3400 FAX: (316) 252-3252 / BOX 577 / COFFEYVILLE, KANSAS 67337



FUNK MAIIUFACTURIrig

This parts list is divided into two sections,which are Bill of Material and
drawing documents. The drawings are listed either in build level sequence
directly associated to B/M levels or in alpha-numericalorder. The drawing
documents can be found in the back of the parts book followingthe B/M.

The B/M represents the stage or levels at which the transmissionis assembled.
These levels also refer to the reference nu_ers on the supportingdrawings.

The drawings which support these build levels can be found in the information
narrative on the right side of the B/M. The drawingwill be listed as "asm per"
followed by a drawing number, or if it uses the drawing number of the component
part nu_er it will be listed as a "drawing"in the narrative. When the word
"drawing_ appears in the informationnarrative,you will only find a drawing in
the book if the component parts are serviceable.

To determine the part number of the required part, look through the drawings and
locate the part needed. Then note the drawing number ib the lower right hand
corner and the reference number of the particularpart required, t_owgo to the
B/M listing and find that drawing number appears in the "asm per" narrativeor
in the component part column when "drawing" is used as the narrative. Now the
part nu_er can be determined by dropping down to the next build level and
matching the reference number noted from the drawingwith the right hand portion
of the reference number on the Bill of Material.

EXAMPLE:

I (1st level) XXXXXXX ASM FRT CVR SERV 1.00
**ASM PER XXXXXXXX

1-1 (2ndlevel) XXXXXXXASM FRTCVRSERV 1.00
REPL XXXXX FOR SERV.

**ASM PER XXXXXXXX
N/A XXXXX & XXXXX SEL

1-1-1 (3rd level) XXXXXXX CVR.FRTASM SERV 1.00
REPL XXXXX FOR SERV.

**ASM PER XXXXXXXX
WA XXXXX & XXXXX SEL
(NON SERVICEABLEDETAILS)

1-1-2 (3rd level) XXXXXXX SEALRING 1.00

1-1-3 {3rd level) XXXXXXX COVER, OIL P/_SAGE 1.00
1-1-4 3rd level) XXXXXXX CAPSCREW 3.00
1-1-5 3rd level) XXXXXXX ASH, VLV CONV 1.00

DRAWING (NON SERVICEABLE
DETAILSASM OWG NOT INCL)

1-1-6 (3rd level) XXXXXXX PLUGPIPE 1.00
3 (lst:;Jevel) xx;yJ(KXXCONV._SH 12.75 1.00

: _"' " : ;_RAWING
3-1 _C_(_d ,level) XXXXXXX IMPELLERCONVERTER 1.00
3-2 :{_d:level) XXXXXXX HUB, IMPELLER 1.00
3-3 ,_C:(2nd_.]evel)XXXXXXX 0 RING 1.00
3-4 _ i:'_2Jld "level) XX_XXX CAPSCREW 12.00

** SUPPORTOEAWIHG
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ASH _ --S P) JB>
-. INSTALL SEARINGCUP (J22)_ OIL S LGCK-L_ OUTPUT(_AR WITH FEKTURETO

#7 . & O-RING #G INTO BEARING PREVENT ROTATION.
_) REIAINI_R #6 & INSTALL THIS AN.
PRESS "EARI_ CUPS (#19 INTO INTO ENGINE SIDE OUTPUT SORE. THEN 16)
GEAR [_J _ _ETAIMER (_16|. INSTALLGETAENEG CAROCGEWS (#g_. TIGHTEN EACH CARSCREW TO _G IN, LB.

_ ROTATEEACHOUTPUTSHAFT,
D 2SPLINE"NO-SPIN ASH. (D_O] INTO GEAR (#2). I_NSTALLn"SPRING RETAINER (#IS) _ ]7)

BEARINGCONES # 8 & #4) ONTOSHAFT TIGHTENEACHCAPSCI_WTO _OO IN, LB.
3) (#t}& INRTALL THIS ASH, THROUGH & ROTATE EACH OUTPUT SI4/_T,
INSTALLRETAINER (#IS), OPPOSITE ENGINE SIDE OUTPUT BORE

INTO_-SRIN ASH, 18)
MEASURETEETH _ WITH T_RER B_

4LNSTALL CAPSCREWSwITH LCCTITE #262 li) AT EACH CAPw.=W LOCATION, [pLACE E_GE
TOSOUETO 27 _ LBS. PT. PER S.I.M. 765. INSTALL SEARINGCUP #S) & SEAL OF TAPEROA_ ON CARPOREWFOR A GUIt_E)

(#2 OF REFERENCE 8ROL_'=9) INTO
5) OUTPUTBEARINORETAINER(#1 OF t?)
REMOVE MASHERS & BOLT HOLDING NO-SPIN ASH, REFERENCE GROUP ?), DO NOT INSTALL MAKE AN AVERA_ (_ THE T_ RE_I_.i (#GO) TDGETI_R. LETTING SPRINGSPUSH O-RING AT THIS TIME. EXANPLEI .040 +.047"'|.ORT/2)'.OA3B*

__ RETAINERS1_3TAGAINSTBEARINGSUPS (#]9).
12) 20)

) INSTALL OPPOSITEENGINE SlOE OEARING ADS .ORS" TO THE _IM GAPFOUNDIN STEP W=_.
6INSTALL TROUGH (#IO) INTO MAIN HOUSING RETAINER ONTO TRANBMIBBIONWITH TWO
WITH CAPSGREWS (#il) & WASHERS (#12) CAPSCREWS {OMI1 "0" RING), SI)

INSTALL "0" RING ON RETAINER, APPLy CORRECT
APPLY LOCTITE #262 UNDER HEAD OF CAPS_REWS. 13) SHIM PACK (FROM STEP _9! & T_ BAPB(_.

7) PUSH'RETAINER INWARD & TIGHTEN CAPSCRESS
PLACE D-SPIN DEAR AS_, INTO 1DOUGH FINGER TIGHT. 22)

CHEGK BEARING SETTING WITH DIE INDICATe.
LOCAl! IN MAIN HOUSING, 14) BE IN RANGE OR ,O0_" _-LOAD TO .00_ E_I]-Pt._Y,

8) TO SEATALL COMPONENTSTIGHTEN EACH

INSTALL SEASINGG(#3-_ _ _3-3] INTO CAPSCREWT_ ITS _N. LB. IN (3) EVENSTEPS, 23)G_AFT (_3-1). INSTALL GPRINGRETAINER (50, 1_5, 175 IN. LB,) ROTATESHAFT INSTALL EXPANSION_ _JP PLUGS (_IG & IA)
(W_S) _ BEARINGCONES(#IS & #21] AT EACHSTEP. THENLOOBSENBOTHCAPSCREMS USING LSCTITE # 262 ONO.D. OF PLUGS.
ON GRAFT(#3-_), INSTALL THIS SHAFT BACMDONNTO FINER TI_T,
ASGEMSLY THROUGHENGINE SIDE OUTPUT 24)
BOREINTD NO-SPTNASH. INSTALL PIPE PLUG (_23] U_ING

SL_OTITE TFREAD CG_/&_OJqD,

I

3-1

t I
I I t4
I I
I I

12 - 23

TInS O_ R_RRES_N=S NOTES, [

fZlOI590 I
)WN-TEW

_ABIC R_):# B
uATE- If-_-911

C_K-_ {_SC__ NO-_IN
_4W_:ON 'S_T~ # OF" I P,_T# YZIOI_47

• I _ I l 1



_2

t
o

I
"'

<





4 I a I = I *

i 4

O_







I0A2058
40A2061 3WN-S,JF

BASLEPEr+ 9
B REOPA_al AS [SOHET_RlC 12-16-0a JO_ JATE* 7"_'_

A R[V[S[FO_NAT --- _-t?-*a UO_ _lK-ddV _SCR GRP OUT RET
LIT _vzsz,_ z_[ D*I[ By _EE'I- I OF li pARTB40A2419

4 I s I 2 I I



4 I 8 J 2 I

,5 7

6_

,,.,,,
TtlZ _ R _E*_IENT_
,._ _OLLO_.Os,. NO'rES, rU.K_ACTUR_NG ,_._._...OONPIvNY_£F #4

dOA2240 LOCT_TE _42 D PI£ROCR112321t£CN#19o_41 -*- ;-la_-19

4102442 : 'R,_...SZS_,R,C _',4-.. I_,J_ Dt_-SJF" ,AS.C
_FO I0
ii

A REVZSEro_.AT --- HT-U _ CHK-ddV _SCR GRPFLG CPN
LrT REV[SZO_ ZO_ OATI: BY SHEEr- I OF" | pART# 40A2424



©



4 I :

3



C

B

4001_2 I

I , pART#40Ag432

4 I "a I 2 I i



4 I 8 2 |

AS,. NOTES

REMOVE THE 5_RT CENTER CAPSCREW THAT COMES WITH
THE CALIPER ASH. (REF. #I).
SLIDE CALIPER Am OVER DISK _D PLACE CLEVIS PINS
(REF #4) TH_ CALIPER AND SU_ORT BRACKET (REF. #3)
REPLACE T_ WASHER AND CAPSCREW FROM CALIPER A_.
T_U _LE IN CLEV1$ PIN RETAI_R (REF. _5).
WITH PIN RETAINER _XT TO THE CALIPER CASTI_
AND T_ WASHER BETWEEN T_ PIN RETAINER A_
l_ CAP_W _AD, l_E CAP_REW INTO C_IPER
CAST]_ 30 TO 35 LBS FT TO LOCK CAPSCREW.

2

5 FLAN_
(REF O_Y)

6

300 CALIPER POSITION SIDE VIEW
ROTATED 90" CW

REVlgErocKeT -.- 2-_-mmue kTE-7-1"3-B BASICREre f01
^_u &$H NOIL k R_NU¥_ Nb_ I_
L _Q PER F£N 49}_6

Izo_l DA,_18 ;HEE_- I OF IIP*RT# 40A2438
4 8 2 1
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CUSTOMER SERVICE DEPARTMENT

NETWORK: Pitts Engine and Transmission in Miami, Florida and Palmer Johnson
Distributors in White Bear Lake, Minnesota has successfully been connected to
the Funk Network System. We are now in the process to finish connecting the ;_i::_
remaining Service Centers within the United States and Canada. The Funk
Network System has proven to be a very valuable tool for our service parts
business.

FNH FORECAST: At the request of John Slater, we have submitted our forecast
for PDC to the Ag factory which will carry us through the end of the year for
Ford New Holland service demands. FNH submitted their forecast to Jim
Kneedler on their projected usage for the rest of the year and this information, in
turn, aided in our decision on adjusting our forecast. This forecast will apply to
the 8000 Series only, and we will also need to look at the AGCO 8800 Series as
well.

NEW ORDERS & BACKLOG REPORT
MARCH, 1993

BEGINNING NET NEW ENDING
BACKLOG ORDERS SHIPMENTS BACKLOG

ENGINE DRIVEN 9,086 1,731 2,497 8,320
HMD 1,741 598 748 1,591
PUMP DRIVES 1,350 890 674 1,566
CUSTOM 0 0 0 0
MISC O 0 0 0

i:i_!

TOTAL UNITS 12,177 3,219 3,919 11,477 .:

PARTS 972 1,1 25 869 1,228

TOTAL UNITS/PARTS 13,149 4,3 A.A. 4,788 12,705

FILL RATIO / ON-TIME SHIPMENTS

Fill Ratio On-Time Shipments Adiusted On-Time
Shipments

::!:?:i;

L" _-S 97% 65% 58%

PARTS 79% 57% 84%



FUNK
MANUFACTURING
COMPANY
S_,_;aryofDeere&Company

/
_ MODEL

2000

,'-'-" SHIFT-O-MATlC

MODEL 2000
(- SERVICEMANUAL

P/N 4003557



9"--'\ TABLE OF CONTENTS

Parts Ordering Instructions Page 1

Rules of Operation Page 2

Service Page3

Extended Storage Page 6

Voltage Requirements Page 9

Pressure and Flow Requirements Page 9

Setting the Clutch Pressure Page 10

Trouble Shooting Page ii

Flywheel Dimensional Checks Page 16

Checking for Correct Pilot Sleeve Page 17

Installing the Converter into Transmission Page 17

w_ Installing Transmission to Engine Page 18

C



PARTS ORDERING INSTRUCTIONS

Should repair parts be required, please specify the model,

specification and serial numbers of your unit as well as

the name and number of the parts accompanying your purchase

order_

This information tag is attached to your unlt:

,PROOOC,OF
FUNK MANUFACTURING COMPANY

I
I I

(-_ COFFEYVILLE
KANSAS

You may write to:

Funk Mamufacturing Company
Atm: parts DepatUnent
Indust, ial Pro'k, Highway 169 North
P.O. Box 5"77

Coffeyville, Kansas 673370577

orT_epaone:

_ea Code (316)251-3400
Ask for Parts Department

or FAX:

(316) 252-3252 For Service or Pans

Thank You

Funk Manufacturing Company

(I)



DESCRIPTION
4_

The Series 2000 Shift-O-Matic is a six speed forward, three speed

reverse transmission. However, several different ranges can be
achieved such as: 4-1, 5-1, 3-3, etc.

Forward motion, reverse motion, and the speeds are obtained through

the use of electrically controlled solenoids and hydraulically

actuated multiple disc clutches. These clutches are power absorb-

ing members that can be engaged at full engine power. Shifting
under full engine power makes this a full powershift for the for-

ward and reverse motion in all speeds.

The clutches in these units are hydraulically applied and spring

released. Because the clutches are hydraulically controlled, there

is automatic compensation for normal wear, which eliminates the

need for adjustment. Each clutch uses a composition friction plate
and a polished steel reaction plate.

The power from the engine is transmitted to the Shift-O-Matic

through a torque converter. The use of the torque converter has

two distinct advantages: (1) The converter is essentially a fluid

drive, there being no direct mechanical connection between the

engine and transmission assembly. This feature creates a very
smooth and shock-free drive eliminating engine stalling. (2) The

converter multiplies torque during heavy pull-down loads. When

loads are light, the converter transmits the engine power directly _-

at almost engine speed, and there is no torque multiplication.

The net result is an action like a transmission, with infinitely

variable and automatic speed ratios. The need for shifting gears,

although present, is greatly reduced.

OPERATION

Like all mechanical equipment, the Shift-O-Matic Drive will need

attention and servicing. Routine checks will help prevent down

time. The operator can aid in preventative maintenance by report-

ing weak or borderline malfunctions.

Because the unit operates "in" oil and "by" oil, most of the

maintenance is concerned with oil replenishment and oil cleanli-

ness. The type of service and operating conditions shall determine
the maintenance interval. However, as previously stated, it is

especially important that the oil be kept clean.

RULES OF OPERA_ION

i. Check the oil level daily, with the engine at idle speed, the
Shift-O-Matic in neutral, and the transmission oil temperature

160-200°F(71-93.5°C). Make sure the area around the dipstick is

clean before removing.
2. The Shift-O-Matic should always be in the neutral position be-

fore starting the engine, or when the vehicle is parked and the

engine is running.

3. If the vehicle is to be towed, it will be necessary to run the

engine at idle speed to lubricate the clutches.

(2)



RULES Or OPERATION (cont.)

4. If the engine cannot be run, towing must be limited to 3 mph
and one mile (maximum total). If these conditions are to be

exceeded, then the drive lines must be disconnected, and towing

then, is permissible at speeds not to exceed the vehicle manufac-
turer recommended speeds.

5. If the oil temperature gauge, which is the converter oil out

temperature, rises to 250°F(121.I°C) or the warning light comes

on, stop the vehicle immediately. Shift to neutral and run the

engine at 1000-1200 rpm. The temperature should drop rapidly to

the engine water temperature, or if an air to oil exchanger is

used, the temperature should drop rapidly to ambient air temper-
ature across the heat exchanger. If the temperature does not drop,
trouble is indicated. The trouble should be determined before the

vehicle is operated again. Overheating generally occurs due to

working in too high of a gear ratio.

6. Do not shut off the engine when unit is overheating, if the

cooling system is known to be in working order.

SERVICE

i. When servicing the unit for the first time after vehicle
installation and/or after repair, the unit is filled as follows:

A. Fill the unit with 4 gallons (15.1 liters) of the recom-
mended lubricant.

j- B. Start the engine and run at idle speed to let the conver-
k ter and oil lines fill.

C. With the engine at idle speed, finish filling the unit to

the full level. The amount needed will vary with each

application.

Note: The oil level is always checked with the engine running at

idle speed, the Shift-O-Matic in neutral, and transmission

oil temperature !60-200°F(7!-93.5°C). In some applications

that use an air to oil heat exchanger, the transmission

temperature will be below the temperature recorm_ended for
checking oil level. Due to the expansion of oil as it heats

up it is important that the oil level be checked at the

recommended temperature.

CAUTION: DO NOT OVERFILL T£u_ TRANSMISSION

(3)



SERVICE [cont.}

2. Lubrication Recommendations, Series Shift-O~Matic Trans- 4_
missions [powershift].

Recommended Oils: Commercial Powershift Transmissions

Prevailing Ambient Temperature Oil Specifications

Above -23Oc[-10OF] Hydraulic Transmission Fluid

Type C-3(Except Grade 30}

Below-23°C(-10°F_ Hydraulic Transmission Fluid

Type C-3[Except Grade 30)

Auxiliary preheat required to

raise temperature in the sump
to above -23°(-100FI

Above 0°C{32°F_ Hydraulic Transmission Fluid

Type C-3 or C-3 Grade 30

CAUTION: FUNK MANUFACTURING DOES NOT RECOMMEND THE USE OF ANY

HYDRAULIC TRANSMISSION FLUID THAT USES AN "EP" (Extreme
Pressure} ADDITIVE.

Recommended lubricant and Filter Change Intervals

A. Recommendations utilizing the Funk Filter with the bypass

indicator inoperative or not connected:

i. The lubricant and filter should be changed after the

first 20 hours of transmission operation. After the

initial lubricant and filter change, it is recommended

that the filter be changed every 200 hours of operation

and the lubricant be changed every 600 hours of operation.

B. The following reconm%endations apply if the bypass indicator

is connected and operative:

NOTE: The lubricant and 4"__l_ter should be changed after the

first 20 hours of transmission operation.

i. The filter should be changed when the bypass indicator

signals the vehicle operator.

2. The lubricant change interval shall be every other fil-

ter change but not to exceed 1200 hours.

NOTE: In cold weather operation and/or initial startup (when

the transmission oil is cold) the oil will have a higher

visocosity which may allow the filter to bypass intermit-
tently. When this happens, the filter bypass indicator
will be activated.

If this happens, check the converter out oil temperature.
If the temperature is in the normal working range, the

filter should be changed. If the converter out oil
temperature is below the normal working range, stop the

machine and warm the oil up to the normal working range

(4)



by stalling the converter, and observing the bypass

j_: indicator to be deactivated as the oil warms up. If
this disarms the system, work the transmission in a

higher gear to keep the converter out oil temperature

in the normal working range. If this does not disarm

the system, change the filter.

WARNING: WHEN STALLING THE CO_ERTERMAKZ SURE THE TRAI_SMISSION

IS IN HiGH GEAR, THE VEHICLE BRAKES SET, AND THE IM-
MEDIATE AREA IS CLEAR OF PERSONNEL AND OBSTRUCTIONS.

DO NOT EXCEED 30 SECONDS OR 250°F CONVERTER OUT OIL

TEMPERATURE, WHICHEVER COMES FIRST, AT FULL GOVEENED
ENGINE RPM STALL SPEED.

Note: The preceeding lubricant change recommendations can

be neglected if a lubricant analysis indicates that
the following limits are not exceeded:

PHESENCE OF LIMIT

a. Glycol (Anti-freeze) 0% by volume

b. Water(after transmission .05% by volume

operation @150-250°F(75.5 -
12i C) lubricant temperature)

c. Increased viscosity increase of 40% over new
/- @ i00°F(37.5°C) lubricant value

d. Total acid nuraber(TAN) Increase of 3.0 over new

per ASTM D664 lubricant value

Note: The above recommendation is void if the oil shows signs

of contamination or the effects of a high operating

temperature as evidenced by a strong burnt odor. If
this condition is evident, the oil and filter should

be changed immediately.

C. Recommendations associated with the use of filter assem-

blies other than Funk part nu/z_er filter assemblies shall

be provided by the Funk Engineering Department.

3. When changing the oil, the dirty oil should be drained while

the unit is warm, examining for contamination as described above.

4. Clean the suction screen thoroughly before reinstalling.

I¢---

\
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PRESERVATION OF TRANSMIssION AND RELATED COMPONENTS FOR EXTENDED STORAGE

This procedure applies to those transmissions and components that

have been tested according to Funk Manufacturing test specifications

and have had the fluid drained from them prior to shipment.

The following will protect the unit or component items from internal

rust and/or corrosion damage for approximately one (i) year, pro-

vided they are stored under shelter.

A. INTERNAL PRESERVATION

i. Seal ALL openings with m_isture-proof covers or tape.

2. Spray (4) ounces of atomized NOX RUST VCI No. i0 oil

into drain hole. This fluid is covered and approved

per (MIL-P-46002 and MIL-I-23310).

B. EXTERNAL PRESERVATION

i. Dip, spray, or brush ALL exposed unpainted surfaces

with NOX RUST X-Ii0. This includes shafts, flanges,
seals, etc.

Note: NOX RUST is purchased from:

Daubert Chemical Company
1200 Jorie Blvd.

Oak Brook, !L 60521

C. RESTORING UNITS TO SERVICE

i. Wash off ALL external grease with solvent.

2. Remove covers or tape from all openings.

3. Fill the unit with Funk Manufacturing approved
transmission fluid.

(6)



Serial tag Pump out to filterlocation

Front cover
To control valve

•-., from filter

Laminated __.___

drive plate " I Charge pump
--Dipstick

d',2_ Fill plug

km

Converter ---

Parking brake disk

Output yoke
o

yoke
):

Location for customer

supplied dipstick

Breather

Charge pump Auxiliary pump drive

_ith auxiliary
disconnect

Converter to heat

_-x_hanger
Control valve Lube in from heat

exchanger

Main case

Parking brake

Suction tube screen
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SOLENOID= SOLENOID#

2 3 4 5 6 1 2 3 4 5 6 _"

F lst X_ X &20 F!st X X s.2c

F2ndX_ X 4.64 F2nO X X 3.S3

F 3rd X X 13.53 F 3rd X X 2.94

F 4th X X 2.00 F 4th X X 2.00

F5th X X L41 FSth X X L4i

F6t. X X .80 F6t. X X .80

R, X X 8.20 R, X X 5.20

R2 K X &S3 -R2 K X 3.S3
R3 XX _.4_ R3 XX _.4,

GEAR 8.2:i Low Ratio GEAR 5.2:! Low Ratio

To troubleshoot the electric circuit of the valve, the above charts show
what solenoids are charged when that gear is selected. The transmission
ratio must be known.

LONGDROP SHORTDROP
OUTPUTCCW OUTPUTCCW

(SAMEASENGINE) (SAMEASENGINE)
3-3 3-3

SOLENOID # SOLENOID=

1 2 3 5 6 _ 2 3 5 6

F_X X _'× ! IX
F2X X F2X I X

Fs X X _;IX X X

R2× _ R2N XR3 X _3 NX
The model 2000 with 3 forward and 3 reverse speeds, that utilizes directional
headset gears on 1st and 2rid stage shafts.

Note: #4 Solenoid is not utilized in this model of the 3-3.

Note: #6 Solenoid is for forward clutch in short drop which gives the
transmission output shaft enginewise rotation. #5 Solenoid is for forward
clutch in long drop which gives the transmission output shaft enginewise
rotation. In some vehicles, forward and reverse solenoids may be reversed
depending on transmission location direction and or axle rotation.
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CLUTCH SOLENOID VOLTAGE REQUIREMENTS

NOTE: Checks should be NOMINAL 6V* 12V 24V
At the valve. VOLTAGE

* This coil must be used _TJ_)WABLE 4.8-7.2V 9-14V 23-26V

with a Funk approved VOLTAGE
electronic control

module. CURRENT 2 AMPS 1 AMP

DRAW

CURRENT 3.2 2.29 AMPS 1.4 AMPS
DRAW MAX.

RESISTANCE 1.72 OHM 6.3 OHM 24 OHM

+ 4% + 3% + 3%

PRESSURE AND FLOW CHECKS

Note: All pressure and flow tests must be accomplished at 2000

at a converter out temperature of I05-125DF (40.6-51.7°C). rpm

Port #i is for clutch pressure, which should be 240-260 psi(1655-

1790 kPa). (Page i0)
Port #2 is for pump pressure which will be higher than clutch

pressure but, is not to exceed clutch pressure by more

- than 15 psi (105 kPa). (Page i0)
• Port #3 is for converter in pressure which is not to exceed 85 psi

(585 kPa), at operating temperature. (Page I0)

Note: Initial start up and in cold weather operation until the

transmission is warmed up, pressures above 85 psi (585 kPa)
can be expected.

Refer to page 7 for location of the following:

Pump out flow at 2000 rpm, I05-125°F(40.6-51.7°C) is 19.6 gpm
(74.5 Lpm)

Converter out flow at 2000 rpm, i05-125°F(40.6-51.7°C) is 17 gpm

(64.6 Lpm)

Converter out pressure at full throttle stall is not to be lesso_ o
than 35 psi (241 kPa) at 180-200 F(82.2-93.3 C).

WARNING: W_N STALLING THE CONVERTER MAKE SURE THE TRANSMISSION IS

IN HIGH GEAR, THE VEHICLE BRAKES SET, AND THE IMMEDIATE
AREA IS CLEAR OF PERSONNEL AND OBSTRUCTIONS. DO NOT

EXCEED 30 SECONDS OR 250°F CONVERTER OUT OIL TEMPERATURE,

WHICHEVER COMES FIRST, AT FULL GOVERNED ENGINE RPM STALL
SPEED.

Note: Full throttle stall speeds will vary depending on the engine
- and torque converter bei/_g used. Check with the vehicle

manufacturer for the stall speed.

Lube in pressure at 2000 rpm, 105-125°F(40.6-51.7°C) is not to

exceed 25 psi(170 kPa) or be less than i0 psi(70 kPa).

(9)



SETTING THE CLUTCH PRESSURE

Note: On initial assembly of the pressure regulator, install
(2) .030 shims.

To adjust the clutch pressure, remove the re cuiator cap #4, and
the pressure regulator #5. The shims #6 will be installed inside

the valve body against the spring retainer cap.

With the transmission in neutral, the engine speed at idle [750 rpm

minimum), and the converter out oil temperature at i05-125°F[40.6 -

51.7°C), the clutch pressure should be 200 psi [1380 kPa) minimum.

If the clutch pressure is below 200 psi [1380 kPa) add (i) .030 shim.

Advance the engine speed to 2000 rpm, with the same temperatures

and check the clutch pressure to be 240-260 psi(1655-1790 kPa).

If the clutch pressure is below 240 psi(1655 kPa) add(1)or(2).0!5

shims, to achieve the 240 psi (1655 kPa) minimum pressure.

If the clutch pressure is above 260 psi (1790 kPa) remove(1).030
shim and install (I) .015 shim.

Note: A maximum of 5 shims may be used.

(i0)



POWERSHIFT TROUBLE SHOOTING

PROBLEM POSSIBLE CAUSE REFHEDY

i. Erratic oil A. Low oil level A. Add oil to proper

pressure level

*B. Pump gasket not B. Replace gasket

sealing

*C. "O"ring on sump C. Replace "O"ring

tube not sealing

*D. Oil passage cover D. Replace seal,apply

plate leaking in sealant per instruc-

front cover tions in assembly
manual.

E. Foreign object in E. Remove object and
suction port check for other

contamination.

*Some indications of a suction leak are:

i. Erratic oil pressure (rapid fluctuation of gauges)

2. Pump and filter hoses ju/_ping
3. Excessive air entrainment in the transmission oil

4. A long prime time (time elapsed from engine start to an

indication of pump pressure)

*Note: To determine if a suction leak exists, fill the transmission

completely full of transmission fluid. Then start the engine

to see if there is an indication of erratic oil pressure. If

none, a suction leak probably exists.

CAUTION: DO NOT NEGLECT TO DRAIN THE TRANSMISSION BACK TO THE CORRECT

LEVEL AFTER THE TEST. FAILURE TO DO SO WILL RESULT IN POOR

PERFORMANCE A_D OVERHEATING.

2. Excessive oil A. Excessive amount A. Install correct amount

pressure of regulator valve of shims
shims

B. Sticking main reg- B. Check main regulator
ulator valve for contamination and

clean orifice

C. Faulty spring C. Change spring

3. Low oil pres- A. Sticking main A. Clean main regulator

sure, in all regulator valve valve

gears B. Oil pressure set B. Add shims (5 maximulm)
too low

C. "0"ring on charge C. Replace "O"ring

• pump mount defective
D. Charge pump defective D. Replace pilmp

E. Internal Disconnect E. Replace seal and in-

seal damaged or in- stall correctly

stalled incorrectly.
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POWERSHIFT TROUBLE SHOOTING (cont.)
4_

PROBLEM POSSIBLE CAUSE REMEDY

4. LOW pressure A. Contaminated solenoid A. Disassemble and clean

in one gear valve spool entire control valve.

but all right Replace filter and

in other gears transmission fluid.

B. Broken wire to one B. Repair wire(see sole-

solenoid, or dirty noid chart for elect-
connection rical valves and loca-

tions.)

C. Broken seal ring on C. Replace seal ring
input end of clutch

assembly

D. Outer or inner piston D. Replace seals

seal leaking

CAUTION: IF A SOLENOID IS REMOVED FROM THE VALVE IT HAS TO BE RE-

INSTALLED IN THE SAME LOCATION.

Note: To determine the defective clutch is simply a matter of elim-
ination. For example, if the gear selected uses solenoids 6

and 3, and low pressure is indicated, select another clutch

that uses one of those solenoids. If pressure is good, then
the solenoid or clutch not selected is the one that is bad.

To confirm that this is the faulty circuit, select another
clutch that uses this solenoid, to assure that the discre-

pency is actually in this solenoid or clutch.

EXAMPLE:

CLUTCH SELECTED INDICATION

Uses solenoids 6&3 Low Pressure Solenoid or clutch 6

or 3 is defective.

Uses solenoids 5&3 Pressure O.K. Solenoid or clutch 6

is defective

Uses solenoids 6&2 Low Pressure Confirms solenoid or

clutch 6 is defective

5. Vehicle will A. Voltage to wrong A. Check wiring and
not move but solenoids on connecters

all pressures controlve valve -
are normal, see schematic

B. No voltage to all B. Check wiring,
solenoids controller and

connecters

C. voltage to all C. Check wiring and
solenoids controller

D. Solenoid valve D. Inspect, clean and

spool stuck replace if necessary.

Replace oil & filter.
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POWERSHIFT TROUBLE SHOOTING (cont.)

PROBLEM POSSIBLE CAUSE REMEDY

6. Low or no A. Converter bypass A. Replace converter

converter valve defective bypass valve

pressure B. Converter hub seal B. Replace seal ring

ring not sealing.

C. Converter bypass C. Install plug(see

valve pipe plug assembly manual)
left out

7. Filter or A. Hose bends too A. Reroute hoses

filter oil sharp

lines blow out B. Defective hose B. Replace hose

C. Main regulator C. Clean valve and

valve stuck change filter & oil.

8. Clutch selected A. Conta_.inated sole- A. Clean valve and re-

pressure does noid valve spool place oil & filter

not return to B. Accumulator spring B. Replace spring

normal too strong

C. Primary pump defec- C. Replace primary pump
tire

D. Excessive internal D. Inspect seal ring,

leakage to clutch piston seals, and all
sealing surfaces(See

assembly manual)

9. Excessive noise A. Charge pump defective A. Replace pump

B. Excessive backlash B. Replace bearings and

in gear train inspect for defective

gears

C. Auxiliary driven C. Remove pump and check

pump bad for noise.

I0. Biowsoil out A. Transmission over A. Establish proper oil
of breather or filled with oil level(check front seal

dipstick tube on auxiliary driven

hydraulic pump if in-
stalled)

B. Converter seal ring B. Re_ve transmission and
broken install new seal ring

on converter hub

ii. Transmission A. Converter stalling A. Shift to lower gear

overheating B. Oil level too high B. Establish proper oil
level(check front seal

on auxiliary d_iven

hydraulicpump, if
installed)

C. Engine overheating C. Check engine coolant

D. Water lines defec- D. Replace lines
tire on heat exch.

E. Heat exchanger dirty E. Clean heat exchanger

F. Clutch slipping F. Check clutch pressure

(13)



POWERSHIFT TROUBLE SHOOTING (cont.)

PROBLEM POSSIBLE CAUSE R_4EDY

12. Transmission A. Converter sprag A. Disassemble converter

pressure checks clutch damaged and inspect(see assem-

okay, but has or installed wrong bly manual for correct
no power and installation.)

possibly OVer- B. Converter relief B. Replace relief valve
heating valve broken

13. Oil leaking A. Converter front A. Replace seal

from engine cover seal leaking

flywheel and/or B. Converter hub seal B. Replace seal

weep hole in or "o" ring damaged

transmission C. Bearing retainer C. Replace gasket

bell housing plate gasket leaking

D. Converter not pro- D. Check engine flywheel

per!y positioned offset dimensions and
within bell housing, converter pilot bush-

causing converter ing length against
and seal to leak vehicle manufacture

standards.

IIV/ERNAL DISCONNECT MODELS ONLY

14. 4 Wheel drive A. Solenoid stuck open. A. Repair or replace

will not engage Voltage applied all solenoid. Check wiring
the time diagram and connecters.

B. Damaged or missing B. Replace or install

spring, spring.

C. Bleed port blocked C. Check for proper instal-
lation of gasket and

solenoid cap or contam-
ination.

15. 4 wheel drive A. No power to solenoid, A. Check for electric

will not dis- solenoid inoperative power to solenoid -

engage, check wiring and con-

necters-replace solenoid
B. Check valve installed B. Xnstal! check valve

backwards properly

C. Piston seal damaged C. Replace seal or install
or installed back- properly.
wards
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This section needs to be used, when the following conditions occur:

*i. An oil leak coming from the weep hole in the transmission

bell housing.

*2. An oil leak coming from the drain hole (if any) in the engine
flywheel housing.

3. If the drive plate and/or converter have been changed to a
different size or part number.

4. If the engine flywheel, or flywheel housing has been changed.

5. If the engine has been changed.

*Also see the trouble shooting section under "Oil leaking from engine

filruheel housing and/or weep hole in transmission bell housing".

DIMENSIONAL CHECK

Note: Refer to Page 15 for location of dimensions.

Flywheels with dimension "K" must comply with dimensions "S" & "T"
(as listed for each Funk converter size), and dimensions "L", "R",

and "U" will have to clear the drive plate and converter assemblies.

A "Check the flywheel for the following dimensions:

i. "C" dimension (3.94 _ .05) from the flywheel housing mounting

face to the pilot bore positive stop.

2. "Z" dimension (1.82 _ .01) from the flywheel mounting face to

the pilot bore positive stop.

3. "B" dimension (2.12 ref) the flywheel offset.

4. Engines with dimensions "C"(3.94 _.05) "Z"(2.83 _ .0!) and

"B" (1.56 ref.) requires a .56 thick housing adapter.

Standard length pilo_ sleeves - dimension "H", are set up for
dimension "Z" (1.82 _ .01) from the flywheel mounting face to the

pilot bore positive stop.

i. Engines with dim_ension "Z"(2.83 _ .01) requires a .56 longer
standard sleeve.

2. The use of a flywheel that has a shoulder as a positive stop

will have to comply with dimension "N"(minimum) to clear, the
shoulder on the sleeve, dimension "J".
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CHECKING FOR THE CORRECT PILOT SLEEVE LENGTH

I. Take dimension "Z" - which is from the flywheel mounting face to

the pilot bore positive stop, or to the positive stop shoulder in

the flywheel.

2. Place the pilot sleeve on the converter fr0ntcover pilot knob and

push back to the front cover. Measure from the drive plate face

(that will be mounted up to the flywheel), out to the end of the

sleeve, or to the positive stop shoulder.

/_ The sleeve length (2) should be equal to or .i0" longer than the
pilot depth (i) ref "Z" in the flywheel.-•-_

The shoulder length (2) should be equal to or .i0 '_ longer than the

shoulder depth (!) in the flywheel to properly locate the converter.

4. Check the diameter of the flywheel pilot bore dimension "M" and

converter pilot sleeve dimension "A" for a proper fit. There should

be .0005 to .003 diametric clearance. Flywheels that do not fit

within this tolerance will require a special sleeve to accurately
pilot the converter assembly. If the above dimensions check out,

the assembly can continue.

5. Check the engine crankshaft endplay. It should comply with the
engine manufacturer's tolerance.

" CONVERTER ASSEMBLY INSTALLATION INTO

TRANSMISSION IF SEPARATED FROM TRANSMISSION

6. Place a light coat of grease on the converter impeller hub gear,

and the converter hub seal ring. Also apply a light coat of grease

on the transmission input shaft splines, stator support•tube

splines, and the converter hub oil seal.

Support the converter assermbly so that it can be positioned directly
in line with the transmission input shaft centerline. Carefully

insert the converter into the transmission keeping the input shaft

centered in the hub bore. Push the converter assembly in slowly to
feel when the splines and/or gear teeth begin to engage. If the

converter assembly stops at this point, rock it back and forth and

turn the converter slightly to allow the splines and/or gears to
line up.

CAUTION: DO NOT AT ANY TIME FORCE THE CONVERTER IN, AS DAMAGE WILL
RESULT.

When all splines and teeth are lined up, the converter assembly will
slide easily into place, to the "B" dimension•

8. Place a light coat of grease on the converter assembly pilot sleeve

I.D. and O.D.. Install the pilot sleeve on the converter pilot knob.

9. A 3/8-24 thread stud(with a screwdriver slot) threaded into the drive

plate, from the engine side, will help in aligning the drive plate

to the flywheel.
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.l

INSTALLING THE TRANSMISSION TO THE ENGINE

i. Rotate the engine flywheel until one of the thru drilled holes is

aligned with the flywheel housing access hole.

2. Support the transmission assembly so that it can be positioned

directly in line with the engine crankshaft. Align the pilot

sleeve with the flywheel pilot bore, and align the stud_protruding

from drive plate face) with one of the thru holes in the flywheel.

3. Push the transmission up to the engine.

CAL_/ION: IF THE TRANSMISSION DOES NOT CLOSE UP TO TH_ FLYWHEEL,
DO NOT PROCEED. FORCING THE TRANSMISSION UP TO THE

ENGINE WITH THE ASSEMBLY BOLTS COULD PP_ELO/_D THE ENGINE

CRANKSHAFT AND CAUSE ENGINE AND/OR TRANSMISSION PROBLEMS
LATER. REMOVE THE TRANSMISSION AIqD CHECK PREVIOUS ASSEMBLY

STEPS AS LISTED TO DETERMINE WHERE THE PROBLEM IS AND TAKE

CORRECTIVE ACTION BEFORE PROCEEDING.

4. Bolt up the transmission to the engine flywheel housing.

5. Attach the drive plate to the flywheel, using 3/8-24 UNF grade 5

or 8 capscrews (provided by customer) length to be .5" longer than

dimension through flywheel.

One by one, install the capscrews and hand tighten thru the engine

flywheel housing access hole, removing _the alignment stud when it l-

is encountered. After all the capscrews have been installed, tight¢

the capscrews to final torque of 35 Ibs.ft. for grade 5 or 50 Ibs.ft.

for grade 8.

6. Recheck the engine crankshaft endplay and compare it with the endp!ay

from assembly step no. 5. No endplay could mean that the crankshaft

has been preloaded at assembly with the transmission. The engine
and transmission should not be run until a reason for the pre!oad
is determined.

7. Reinstall the access hole cover.
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SECTION 1

PARTS LIST

1.1 INTRODUCTION.

1.1.1 This parts breakdown is prepared to help you locate parts which may be required in
maintenance. An Alpha-Numeric Index is included in Section 3 of this chapter.

CAUTION

FOR YOUR OWN PROTECHON, DO NOT USE
SUBSTH'UTE PARTS WITHOUT APPROVAL OF
STEWART & STEVENSON SERVICES.

1.2 PARTS LIST.

1.2.1. The Parts List illustrates, and identifies components, assemblies, subassemblies sub-

subassemblies, and detailed parts required for maintenance of the equipment. Illustrations supplement
the Parts List. The Parts List is presented in tabular form. The columns, reading from left to right,
axe headed: Figure & Index Number, Part Number, Manufacturer's Code, Description, and Quantity
(Table 1.1).

TABLE 1.1 PARTS LIST (EXAMPLE)

FIG. & PART MFR. DESCRIPTION QTY.
INDEX NO. CODE
NO.

4.1 COOLING SYSTEM

-1 12903953 81381 Engine and 1

Transmission Assembly

8923595 81381 Pulley 1

ATTACHING PARTS

-2 No Number COML Nut, Hex Lock, 5/16- AR
24, Steel, Cadmium
Plated

-3 9N3654 11083 Pump,Water REF

CD274 4-1-1
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1.2.2 Figure and Index Number Column.

(a) The first item in the figure and Index Number colnmn is the figure number of the illustration.
Each subsequent dash number corresponds to the illustration's number.

(b) Identical parts occurring in the same illusU-ation are illustrated and indexed but once,except
when identical parts need to be identified for clarity. Then, the identical parts are assigned the
same index number. Identical parts occurring in other illustrations are identified and listed for
that illustration.

1.2.3 Part Number Column. NO NUMBER appearing in the Part Number column indicates that the
part or assembly is of common usage and usually can be purchased locally.

1.2.4 Manufacturer's Code. The Manufacturers' Code co_nmrl lists the five-number code assigned the
manufacturers in the Federal Supply Codes for Manufacturers Handbook. This number represents the
name and address of the vendor. Refer to Section 2 for the list of code numbers referenced to each

manufacturer's name and address. If COML appears as a Manufacturer's Code, the item is of
common usage and usually can be purchased locally.

1.2.5 Description ColnmrL

(8.) The ]Descliption COlnrn_ gives the names of parts assigned by the mamdacturer, plus any
additional roodfliers necessary to ensure identification of the parts. Items which are part of an
assembly are preceded by one dot. Each dot associates the part to the previously listed index
without a dot. Items which are part of a subassembly are preceded by two dots, which associate

the part to the previously listed item with one dot- Attaching parts are listed beneath the item
they attach. They are captioned, ATTACHING PARTS, and are followed by the separation
symbol ***** to distinguish them from subsequent listhags.

(b) Items that are available commercially also are identified in this column; e.g., "Nut, Hex,
Lock, 5/16-24, Steel, Cadmium Plated".

1.2.6 Quanri W Column. The Quantity column indicates the number of units per component,
assembly, sub-assembly, and/or sub-subassembly. The quantity required for one item is given except
when identical parts are used. When items are listed for reference purposes, "R.F_F' is used in the
quantity colnmn. This indicates that the item appears elsewhere in the manual where the units per
assembly are given. "AR" in the quantity colnmn stands for "As Required".

1.3 HOW TO LOCATE PARTS.

1.3.1 Parts may be readily located in this IPB, as follows: Refer to t.he Group Index, Chapter 4,
Section 4. Determine the group number in which the part appears and refer to the group in the Parts
List. Illustrations are included to aid you in identifying parts.
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1.4 HOW TO ORDER PARTS.

1.4.1 Place parts orders with Stewart & Stevenson Services, P.O. 1637, Houston, TexaS 77251-1637.
or Stewart & Stevenson Services, P. O. Box 47343, DallaS, Texas 75247. Stewart & Stevenson

maintains a large stock of repair parts to assure prompt delivery of needed parts.

1.4.2 To ensure fast delivery when ordering parts, list the quantity, part number, manufacturer's code,
complete description of the needed part(s), and the serial number of the tractor or engine.

1.4.3 In case of difficulty, wire or write Stewart & Stevenson Services, Inc., P. O. Box 1637,
Houston, Texas 77251-1637. Be sure to list the equipment model and serial numbers, ruling, specific
nature of the problem, and the suspected area of malfunction.

1.4.4 For emergency aSsistance, call:

For Airline Parts: 800-231-8181

(Texas Residents: (713) 923-2161; ask for Airlines Parts Department)

For Airline Service: 800°527-3246; Stewart & Stevenson Warranty Department
(Texas Residents: (713) 923-2161; ask for Warranty Deparmaent)

CD274 4-1-3
E11287 ORIG



STEWART & STEVENSON SERVICES, INC. C_ 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 2

SECTION 2

MANUFACTURER'S CODES

CODE NAME AND ADDRESS CODE NAME AND ADDRESS

06970 Cablecraft, Inc. 55752 Racor Industries
2011 South Mildred Street 3400 Finch Rd.

Tacoma,WA 98466 P.O. Box3208
206-475-1080 Modesto,CA 95353

800-344-3286

09990 Parker-Hannifm Filter Div. 57733 Stewart-Warner Corp.
1618Metamora 1826DiverseyParkway
Elyria, OH 43540 Chicago, IL 60614
419-644-4311 312-883-6000

13445 Cole-Hersee Co. 60180 Martin Cab Div.

20 Old Colony Ave. Marlin Sheet Metal, Inc.
Boston,MA 02172 7108MadisonAve.
617-268-2100 Cleveland,OH44102

216-651-3882

14894 Allied Industries,Bendix 62445 DeutzInc.

1094 Bendix Drive Engine Division
P. O. Box1632 7585PoncedeLeonSt.

Jackson, "IN 38301 Atlanta, GA
901-423-1300 4_4449-6140

16764 Delco-RemyDivision 76462 DelcoMoraineDiv.
General Motors Corp. General Motors Corp.
2401 ColumbusAve. 1420WisconsinBlvd.

Anderson, IN 46011 Dayton, OH 45401
800-428-6427 1513-455-5909

23826 Fumas Elect. Co.
1004 McKee St.

Batavia, EL 60510
708-879-6000

27191 Cutler-Hzmmer, Inc.
Ind. Systems Div.
4265 N. 30th Street
Milwaukee, lWI
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CI-IAIrI'ER 4 STEWART & STEVENSON SERVICES, INC.
SECTION 2 AIR RAF GROUND SUPPORT EQUIPMENT

SECTION 2

MANUFACTURER'S CODES (Cont'd)

CODE NAME AND ADDRESS CODE NAME AND ADDRESS

76700 Nelson Muffler Div. 85814 Nason Company
Nelson Industries, Inc. P.O. Box 505
856FairSt. WestUnion.SC29696
P.O.Box428 803-638-9521

Slrouton, WI 53589
600-871-4373

79470 The Wetherhead Co. 96105 Funk Transmission
300 East 131st St. Induslrial Park
Cleveland, Oil 44108 P.O. Box 577

216-292-7100 Coffeyville, KS 67337
316-251-3400

79780 Rockwell International 96151 Eaton Corp.
S.O.M.A. Axle Service Center Fluid Power Division

7975 Dixie Hwy. 15151 Hwy. 5
Florence, KY 41042 Eden Prairie, MN 55343
606-231-8181 612-937-9800

81381 Stewart & Stevenson Services,
Inc.
P. O. Box 1637

Houston. TX 77001
800-231-8181
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4

AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 3

SECTION 3

ALPHA-NUMERIC INDEX

3.1 INTRODUCTION.

3.1.1 The Alpha-Numeric Index (Table 3.1) consists of four columns: FIGURE & INDEX NUMBER,
PART NUMBER, QUANTITY, and AIRLINE PART NUMBER.

3.1.2 The Figure & Index Number matches each part number with the exact figure and callout number
that depicts that part. The number before the dash indicates the figure number and the number after the
dash is the callout number on the figure. For example, if number 2.1-7 is listed, refer to Figure 2.1 and
locate item 7.

3.1.3 The Part Number column lists the part number assigned or used by Stewart & Stevenson for
stocking or ordering purposes.

3.1.4 The Quantity column lists the amount of parts used in that particular listing. REF (reference)
indicates the quantity of that part has been listed in another Figure and Index colunm.

3.1.5 The Airline Part Number is provided for the customer's use only, and has therefore been left blank.
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4

AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 3

TABLE3.1 ALPHA-NUMERIC INDEX

FIGURE &

INDEX NO. PART NUMBER QUANTITY AIRLINEPART NO.

4.1-2 02380-17 1
4.2-2 02380-17 1
9.4.-R1 02380-17 1
3.7-6 103495 2
12.4-26 104-34A 2
4.5-4 104036 2
12.4-10 104X41A 2
4.3-3 11-1606 1
4.3-12 11005"B 1
4.3-8 11007 1
4.3-6 11025C 1
4.3-4 11026C 1
4.3-5 11027 1
4.3-7 11028B 1
4.3-17 11037A 1
9.4-K6 1116781 1

4.3-16 1123B 1
4.3-2 11340 1
4.3-13 11350 1
4.3-15 11542 4
1.1 1157 2

12.4-14 115X37 2
12.4-27 116-2 4

3.7-3 116535 2
9.4-IO 1116781 1
12.4-13 116X35 4
4.3-1 11780 1
12.4-22 117X154 1
12.4-5 117X183 2
4.3-14 11888 1
12.4-15 118X35 2

12.5-3 12-F50F50S 1
1.1-9 12870043-14 1
4.5-5 12871041

3.7-21 12871041 1
3.7-7 12871041 2
1.2-9 12871519 1
3.1-21 12881300-30 1
1.5-1 12881355 1
2.4 12881437 1
1.1 12881437 1
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CHAP'IT._ 4 STEWART & STEVENSON SERVICES, INC.
SECTION 3 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLF_ 3.1 ALPHA-_RIC INDEX (CONT.)

FIGURE &
INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

3.7-10 12881526 1
3.7-8 12881784 1
3.7-9 12881785 1

3.7-2 12881786-1 1
1.1 12882462 2

2.2-2 12882602 8
2.3 12882602 8
1.1 12882751 2
12.5-32 12883378 2
1.2-5 12883513 1
1.2-14 12883514 1
1.1-2 12884541 1
3.7-11 12885050 1
2.3-2 12890597 4
1.1-22 12890597 REF
3.4.-18 12890715 1
4.2-12 12891094 1
4.2-8 12891095 1
1.1-23 12893102 1
2.3-14 12893102 1
2.3-10 12893103 1
1.1-24 12893103 1
1.4-1 12893246 1

1.2-35 12893969 1
1.2-33 12893992 1
1.2-13 12900120 1
2.3 12902834 I
2.3-1 12902835 4
1.1-25 12902835 4

3.6-39 12903405 1
3.5-38 12903405 1
3.5 12903406 1
3.6 12903406 1
1.2 12903968 1
12.5-12 12904102 1
12.5-13 12904103 1
3.3-9 12904104 1
12.5-23 12904105 1
12.5-20 12904107 1
2.1 12904136 1
1.1-3 12904288 1
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STEWART & STEVENSON S_3RVICES, INC. CHAPTER 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SEt:IION 3

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

1.1 12910384 1
3.4-10 131X4 2
12.1-5 14092 2
12.2-28 15 1
12.2-23 15006 1
12.2-17 15048 1
4.3-18 155020 1
12.5-8 16-12-F5OGS 1
6.1-4 16-F50F50-S I
8.2-5 17010 1

3.2-2 18000641 1
3.2-15 18001601 1
3.2-7 18001602 1
3.2-19 18002229 2
3.2-23 18002774 1
3.2-20 181302858 1
3.2-16 18002912 1
3.2 1800415A 1
3.2-3 18004548 1
3.2 18004797 1
3.2-18 18006974 1
9.4-B2 18006974 1
3.2-1 18006994 1
3.2 18007368 1
12.2-26 18026 1
9.1-36 1892164 1
1.1-15 1892164 1
1.2-3 1892164 1
9.4-H1 1892164 1
4.3-9 19001 1
4.3-11 19002 1
2.2-1 1B5170 1

9.4-CR2,4,5 1N3212 3
7.1-7 20206 1
12.1 204-1007-003 1

4.3-10 2020SM-OR 1
12.2-11 20599 1
12.5-6 2062-24-20 1
1.2 206612-1 1

12.2-8 21046-1 4
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CHAPTER4 STEWART& S-I_VENSONSERVICES,INC.

SELqION 3 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 3.1 AL,PHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEXNO. PART NUMBER QUANTITY AIRLINEPART NO.

12.1-12 21047-1 2
12.2-14 21124 1
12.1-2 21138 1
12.1-13 21141 1
12.1-1 21142-1 1
12.1 21143 1
12.1 21144 2
12.1-7 21146 1
12.1-9 21149 1
12.1-10 21151 1
12.1 21173 1
12.5-24 22-5-12-10 1

3.3-3 2236179 1
3.1-1 2236179 1
1.2-10 2236179 1
3.1 22387 1
3.4-1 2239179 1
9.4-DS7 2603 1

9A-DS15,16 2603 2
9.4-DS8 2603 1
1.1-26 2603 2
1.1-27 2603 2
3.2-14 2620426 1
3.2-8 2620427 1
3.2-12 2620428 1
3.2-21 2620429 1
3.2-13 2620430 1
3.2-10 2623020 1
3.2-22 2623111 1
9.1-37 2702 1
1.2-6 2702 1
1.1-11 28093 2
4.5 2A076 1
8.1-9 2B2695 6
9.1-27 3032 1
12.4-28 34X143 4
12.4-16 34X144 8
12.2-22 370 6
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 3

TABLE 3.1 AI.PHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

2.3 3819 1
2.3 3861 1
2.3 3884 1
3.8-2 4001362 2
3.8-3 4002655 1
3.8-1 4003259 1
6.1 4003483 1
2.1-4 4003483 1
3.8-10 4010486 1
3.8-14 4012821 8
1.2-12 4041014 1
3.8-5 4041311 1
1.3-25 416-301 1
1.3-26 416-302 1
1.3-27 416-304 1
1.3-17 416-401 1
1.3-18 416-402 1
1.3-14 416-404 1
1.3-8 416-5000 1
1.3-11 416-5002 1
1.3-13 416-5003 1
1.3-12 416-504 1
1.3-19 416-6000 1
1.3-24 416-_ 1
1.3-20 416-6003 1
1.3-23 416-604 1
1.3-2 416-7001-I13 1
1.3--4 416-7001-OB 1
1.3-3 416-7002-IB 1
1.3-5 416-7002-OB 1
1.3-6 416-801-L 1
1.3-15 416-801-R 1
1.3-7 416-802-L 1
1.3-16 416-802-R 1
1.3-9 416-A5001 1
1.3-10 416-A502 1
1.3-21 416-A6001 1
1.3-22 416-A602 1
1.1-10 460MED AR
2.3 5-279X 2
2.3 5-279X 2
12.1-4 5028 1
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CHAPTER 4 STEWART & STEVENSON SERVICES, INC.
SECIION 3 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 3A AI.PHA-NUMERIC INDEX (CONT.)

HGURE &

INDEXNO. PART NUMBER QUANTITY AIRLINEPART NO.

12.1-3 5029 1
8.1-5 5118393 4
12.2-1 5126 1
12.2 5140 2
4.5-6 5147345 2
3.4-8 5188 2
12.2-5 5213 1
12.1-11 52441 1

12.1-6 5245 1
12.1-8 5259-1 1
12.2-7 5389-13 7
1.2 54012-1 1
12.2-2 5414 1

3.2-5 5471970 1
3.2-9 5472234 1
3.2-6 5472238 1
3.2-4 5472239 1
3.2-24 5473592 1
3.2-11 5473593 1
3.2-17 547386 1
9.4-$6 54LA81 1
3.7-16 54LA81 1
12.2-14 5542 2
12.2-15 5543 1
12.2-16 5544 1
12.2-19 5651 1
12.2-3 5663-1 2
1.1-17 56AB170 2
1.1-16 56AD169 2
1.2-32 57AB8348 1
1.1-21 592614C1 1
2.11 5MltA8290FI-I 1
2.8 5MRDIA8353FIt 1
4.5 5P0537 1
1.1 60-5001 1
9.4-DS9 60002Y 1
9.4-DS10 60002Y 1
1.1-14 60002Y 2
1.2-34 6046K31 2
7.1-23 60574 10
1.1 60578 12
3.7-18 60606 2
4.5-9 60608 2
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4

AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 3

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

4.5-3 60608 4

1.2-18 60608 8
1.2-22 60608 4

12.2-4 622 1
1.1 64-101 1
12.2-18 64-19 1
12.2-20 6420 1
12.2-21 6421 1
12.2-6 6481 1
1.1 6500 2
12.4-25 655273 1
12.4"23 655287 1
12.4"24 655288 1
12.4"21 656241 1
12.4-18 656559 1
12.4"11 656928 1
12.4-8 656934 1
12.4"7 656934 1
12.4"12 656941 1
12.4"6 659942 1
1.2 66102-2 7
1.2 66258-1 2
9.4 67 1
9.2-13 67487 1
12.4--9 675512 1
12.4"2 675549 1
9.1-18 67646 1
9.1-20 67646 1
9.4--S11 67646 1
9.4-K4 12940344 I
9.4--K1 12940344 1
12.4..29 68051 1
12.4-4 695639 1

12.4..!9 695947 1
9.4-BT1A,B 69802 2
4.5-14 6N3646 1
8.1-2 70459A 1
3.1-5 71063 2
3.1-7 71068 2
12.4....1 725321 1
3.7-13 73756 2
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CHAPTER 4 STEWART & STEVENSON SERVICES, INC.
SECTION 3 AIRCR.AFr GROUND SUPPORT EQUIPMENT

TABLE 3.1 AI,PHA-NUMERIC INDEX (CONT.)

FIGURE &
INDEXNO. PART NUMBER QUANTITY AIRLINEPART NO.

4.5-7 73759 2
3.7-14 73761 2
3.7-19 73769 2
3.7-22 73781 2

2.3-13 73790 8
3.1-4 73790 6
12.544 73790 2
4.5-12 73792 1

3.7-12 73794 2
2.4-2 73796 8

2.4-9 73796 20
7.1-30 73798 10
4.5-13 73802 1
3.1-13 73807 3
1.2-25 73812 4
3.1-3 73815 4
8.2-8 73815 2
3.1-8 73816 2
12.5-45 73826 2
1.2-23 73837 4
2.4-8 74030 20
1.2--4 7404900 1
3.1-6 74323 2
2.3-6 74574 24

2.3 74626 19
7.1-32 74626 10
2.2-3 74626 19
8.2-7 74774 2
7.1-21 75470 4
2.4-1 75801 8

3.4-12 75826 1
3.4-14 75827 4
3.1-10 75835 7
3.2 75860 1
1.2-7 75860 1
3.3-1 75860 1
3.1-2 75860 1
4.5-2 76094 2
4.5-1 76101 1
1.2-28 76101 1
3.1-15 76109 1
9.4-FL1 76459 1
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STEWART & STEVENSON SERVICES, INC. C_ 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SEC"I"ION 3

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &
INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

1.2 76459 1
9.1 76459 1
9.1-22 76473 1
9.1-19 76473 I
9.1-21 76473 1
9.4-S19 76473 1
9.4-$9 76473 1
9.4-$20 76473 1

9.1-24 76481 1
9.4-DS11 76481 1
9.1-25 76481 1
9.4-S12 76481 1

9.1-23 76481 1
9.1-26 76481 1
9.4-DS13 76481 1
9.4-DS17 76482 1
9.4-DS1 76482 I
9.1 76482 1
9.4 76482 1
4.2-7 76563 1
1.1-4- 76563 1
4.t-7 76563 I
7.1-35 76600 10
12.4-20 766033 1
12.4-17 766049 1
1.2-26 76640 4
1.2-24 76640 4
7.1-16 76641 4

12.5-39 76923 2
12.5-41 76925 1
12.5-40 76926 1
12.5-10 76927 1
12.5-11 76932 I
12.5-9 76953 1
12.5-33 76956 2
12.5-21 76958 2
7.1-31 76966 2
6.l-2 76966 2
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CHAPTER 4 STEWART & STEVENSON SERVICES, INC.

SECIION 3 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 3A AI.PHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

6.1-3 76966 2
12.5-2 76967 1
2.4-4 77141 2
2.4-5 77160 2
3.4--9 7731 2
4.3-19 77639 1
4.5-10 77747 2

1.2-31 77790 1
12.5-43 77790 1
12.1 77790 1
1.2-2 77791 1
9.4-$5 77793 1
9.4-F3 77949 1
4.3-20 77950 1

9.4-1='2,4 77950 1
9.4--F1 77951 1

3.,'1,1 78228 2

9.4-S10,17 78237 2
3.4-20 78237 1
3.4-5 78237 1
3.1-14 78286 1
1.2-20 78290 1
1.2-17 78291 1
3.3-2 78305 1
12.5-42 78341 1
1.2-30 78341 1
12.2 78341 1
2.4-6 78343 6
2.4-7 78345 20
1.1 78383 1

9.1-4 78780 1
9.1-6 78781 1
9.1-8 78782 1
3.1-12 78830 1
8.1-1 79021-N 1
7.1-3 79386 2
7.1-15 79578 4
9.2-12 79647 1
3.1-17 80952 3
1.5-13 812-301-LL 1

1.5-11 812-301-LR 1
1.5-2 812-301-UL 1
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4

AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 3

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &
INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

1.5-4 812-301-UR 1
1.5-14 812-302-LL 1
1.5-12 812-302-LR 1

1.5-3 812-302-UL 1
1.5-5 812-302-UR 1
1.5-23 812-304 1
1.5-8 812-401 1
1.5-6 812-401 1
1.5-9 812-402 1

1.5-7 812-402 1
1.5-10 812-404 1
1.5 812-500-L 1
1.5 812-5000 1
1.5 812-5002 1
1.5 812-5003 1
1.5 812-502-L 1
1.5 812-504 1
1.5-17 812-600-L 1
1.5-15 812-6000 1
1.5-16 812-6002 I
1.5-19 812-6003 1
1.5-18 812-602-L 1
1.5-20 812-604 1
1.5-24 812-801-L 1
1.5 812-801-R 1
1.5-25 812-802-L 1
1.5 812-802-R 1
1.5 812-804-L 1
1.5 812-804-R 1
1.5 8"12-A5001 1
1.5 812-A502 1
1.5-21 812-A6001 1
1.5-22 812-A602 1
3.1-19 81451 2
7.1-29 81586 2
7.1-12 81586 6
7.1-37 81681 2
2.3-8 83320 1
2.1-5 83320 1

6.1-5 83327 1
12,5-7 83502 1
12.5-1 83503 1
12,4 83503 1
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CHAPTER 4 STEWART & STEVENSON SERVICES, INC.
SECTION 3 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &
INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

12.4-3 835304 1
12.2 838 1
2.3-3 83931 1
3.1-9 84159 1
2.4-3 84233 16
7.1-8 84236 2
12.2-10 843 1
12.2-9 844 1
12.5-4 84541 1
3.3-11 84541 1
4.1-1 84542 1
4.2-1 84542 1
1.4-25 846-301-L 1

1.4-27 846-301-R 1
1.4-26 846-302-L 1
1.4-28 846-302-R 1
1.4-29 846-304 1
1.4-17 846-401 1
1.4-18 846-402 1
1.4-14 846-404 1
1.4-8 846-50O0 1
1.4-11 846-5002 1
1.4-13 846-5003 1
1.4-12 846-504 1
1.4-19 846-6000 1
1.4-24 846-6002 1
1.4-20 846-6003 1
1.4-23 846-604 1
1.4-2 846-7001-](13 1
1.4-4 846-7001-OB 1
1.4-3 846-7002-IB 1
1.4-5 846-7002-OB 1
1.4-6 846-801-1.. 1
1.4-15 846-801-R 1
1.4-7 846-802-L 1
1.4-16 846-802-R 1
1.4-9 846-A5001 1
1.4-10 846-A502 1
1.4-21 846-A6001 1
1.4-22 846-A602 1

12.5-14 84634 1
12.5-31 84726 2
12.5-15 84903 1
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 3

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &
INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

37M- 85062 1
3.1-20 85062 2
3.3-10 85164 1
12.3 85164 1
12.5-16 85164 1
1.2-16 85165 2
1.2-15 85175 1
3.7-1 85175 1
1.2-21 85176 1
2.3-11 85213 1
2.3-5 85214 1
2.4-11 85338 6
1.2-27 85342 1

3.4-16 85386 1
1.1-13 85401 2
9.4-DS6 85401 1
9.4-DS5 85401 1
12.5-46 85421 4
12.5-29 85426 1

3.1-11 85504 1
4.5-8 85566 1
12.2-27 857 1
12.5-34 85739 2
12.5-30 85740 2
12.5-26 85743 1
3.3-7 85745 1
12.5-5 85745 1
3.3-8 85747 1

3.3-6 85761 2
12.5-28 85762 2
12.5-27 85763 1
12.5-25 85764 1
3.4-13 85818 2
3.4-2 85822 1
3.4-3 85823 I
3.4-6 85835 1
3.4-7 85836 1

3.4-17 85840 1
3.7-5 85868 1
3.4-11 85875 1
3.4-15 85882 4
3.4-19 85889 1
12.2-25 859 1
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CHAPTER 4 STEWART & STEVENSON SERVICES, INC.
SECTION 3 AIRCRA.P'T GROUND SUPPORT EQUIPMENT

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

6.1-6 85905 1
1.2-29 85967 1
3.1-18 85967 1
12.5-19 86054 1
12.5-18 86063 1
12.5-17 86069 2
6.1-7 86083 2

3.7-17 86453 1
4.5-11 86456 1
4.1-5 86514 1
2.3-4 86546 16
1.1 86581 2
2.3-12 86611 8
1.2-8 86707 1
1.1-18 86773 12
1.1 12912686 2

1.1-28 12912685 2
1.3-1 88713 1
1.1 89369 2
3.2 89458 1
9.1-35 900 1
1.2-1 900 1
12.3-1 900028 1
12.3 900445 4
1.1 9016W 2
3.3-4 90324 1
3.3-5 90325 1
12.5-37 90326 1
12.5-38 90327 1
12.5-36 90328 1
12.5-35 90329 1

4.3-21 9040-10-8 2
12.3-15 924302 1
12.3-9 924319 1
12.3-13 924433 2
12.3-14 924450 1
12.5 924450 1
12.3-4 924634 1
12.3-17 924695 4
12.3-18 924754 4
12.3-20 924776 1
12.3-8 924776 1
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STEWART & STEVENSON SERVICES, INC. CI-IAI:rI_R 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 3

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &
INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

12.3-16 924782 1
12.3-19 924861 4
12.3-12 924913 1
12.3-2 924928 1
12.3-6 924948 2
12.3-11 925972 1
12.3 926126 2
12.3 926179 I
12.3-7 926582 1
12.3-3 926633 12
2.4-10 94435 8
9.1-14 94508 1
9.4-M1 94508 1
4.1-4 94978 I
4.2-4 94978 1
9.1-30 95665 1
9.1-31 95665 1
8.1-6 97098 2
3.8-15 98-09436 1
1.2-19 98049 1
1.l-5 98205 1
1.1-12 99019 1

8.1-10 9M1974 6
9.2-8 9N0683 1

2.9-4 A75000598 1
2.10-9 A75650088 1
2.6-9 A75650088 1
2.11-4 A75650151 1
2.8-4 A75650151 1
2.I0-10 A75650169 1

2.6-10 A75650169 1
2.8-5 A75650594 1
2.11-5 A75650594 1
2.7-16 A75700690 1
2.10-1 A86004123 1
2.6-1 A86004123 1
2.6-11 A86010008 1
2.10-11 A86010008 1
2.10-13 A86010009 1
2.6-13 A86010009 1
2.6-14 A86010012 1
2.10-14 A86010012 1
2.7-6 A86020076 2
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CHAPTER4 STEWART& STEVENSONSERVICES,INC.
SECTION 3 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

2.9-1 A87027007 1
2.5-1 A87029503 1
2.6-2 A88100010 1
2.10-2 A88100010 1
2.6-8 A88110068 1
2.10-8 A88110068 1
2.6-12 A88130017 1
2.10-12 A88130017 1

2.10-17 A88140076 1
2.6-17 A88140076 1
2.11-18 A88350092 4
2.8-18 A88350092 4
2.8-1 A88401317 1
2.11-1 A88401317 1
2.11-6 A88412020 1
2.8-6 A88412020 1
2.11-16 A88423304 1
2.8-16 A88423304 1
2.8-17 A88434041 1
2.11-17 A88434041 1
2.7-3 A88500290 1
2.7-2 A88510243 1
2.7-4 A88510244 2
2.7-10 A88550164 1
1.1-7 AD-100 1
1.1 BB50 2
9.1-3 CABE0027 1
9.1-5 CABE0027 1
9.1-7 CABE0028 1
1.3 CABE0028-01 1
1.4 CABE0028-01 1
1.4 CABE0028-03 1
1.3 CABE0028-03 1
1.3 CABE018-04 1
1.4 CABE018-04 1
1.3 CABEOO28 1
1.4 CABEOO28 1
1.3 CABW0044 1
1.4 CABW0044 1
1.3 CABWOOO8 1
1.4 CABWOOO8 1
3.7-20 CP103 1
3.7-15 CS541 1
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4

AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 3

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

7.1-25 DB-1231 1
12.5-22 DB-1231 1

9.1-33 DF/12V 1
9.1-32 DL/12V 1
9.4-DS14 DL-13 1
9.1-11 DL-13 1
3.6-36 E50000187 10
2.11-2 E50000187 10
2.8-2 E50000187 10
3.5-35 E50000187 10
3.6-31 E72012017 1
3.5-31 E72012017 1
2.7-1 E74015005 1
2.5-4 E75000612 1
2.11-11 E75101174 1

3.6-38 E75230509 10
2.11-25 E75230509 10

2.8-25 E75230509 10
3.5-37 E75230509 10
2.9-6 E75500381 3
2.5-6 E75500381 3
2.10-7 E75500427 1
2.6-7 E75500427 1
3.5-32 E75500639 3
3.6-32 E75500639 3
2.8-22 E75500703 1
2.11-22 E75500703 1
2.9-7 E75501304 14
2.8-23 E75501386 8
2.11-23 E75501386 8
2.7-7 E75501903 2
3.6-37 E75501988 10
3.5-36 E75501988 10
2.8 E75501988 10
2.11-28 E75502016 3
2.6-21 E75502062 2
2.10-21 E75502062 2
3.5-7 E75502112 2
3.6-7 E75502112 2
3.6-30 E75502124 15
2.10-3 E75502646 4
2.6-3 E75502646 4
2.7-9 E75502752 8
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CHAPTER 4 STEWART & STEVENSON SERVICES, INC.

SECTION 3 AIRCRAFt GROUND SUPPORT EQUIPMENT

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEX NO. PART NUMBER QUANTITY AIRLINE PART NO.

2.9-8 E75502830 1
2.9-5 E75502834 14
2.5-5 E75502834 3
2.7-15 E75502994 1
2.8-19 E75503017 1
2.11-19 E75503017 1
2.8-24 E75503039 1
2.9-3 E755_)3039 2
2.5-3 E75503039 2
2.11-24 E75503039 I
3.5-30 E75503069 15
2.5-2 E75503173 1
2.9-2 E75503173 1
2.11-21 E75503178 1
2.8-21 E75503178 1
3.6-35 E75503336 15
2.8-14 E75503408 1
2.11-14 E75503408 I
2_10-16 E75503484 1

2.6-16 E75503484 1
2.7-5 E75503486 2
3.6-34 E75503488 1
3.5-34 E75503488 1

)
2.6-4 E75600337 4
2.10-4 E75600337 4
2.7-12 E75700593 1
2.7 E75700594 1
3.6-26 E75700596 1

3.5-26 E75700596 1
3.6-13 E75700625 2
3.5-13 E75700625 2
2.7-13 E75700688 1
2.7-14 E75700689 1

3.5-5 E75700741 10
3.6-5 E75700741 10
3.6-1 E75701050 1
3.5-1 E75701050 1
2.7-11 E75701059 1
3.5-24 E75750027 4
3.6-24 E75750027 4
3.6-22 E75750042 6
3.5-22 E75750042 6
3.5-4 E75750042 2

4-3-20 CD274
REV 2 El1287



STEWART& STEVENSONSERVICES,INC. CHAPTER4

AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 3

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &
INDEX NO. PARTNUMBER QUANTITY AIRLINE PARTNO.

3.6-4 E75750042 2
3.6-9 E75750051 2
3.5-9 E75750051 2
3.6-12 E75750055 2
3.5-12 E75750055 2
3.6-17 E75750057 1
3.5-17 E75750057 1
3.5-20 E75750058 I
3.6-20 E75750058 1
3.6-19 E75750059 1
3.5-19 E75750059 1
3.5-18 E75750060 1

3.6-18 E75750060 1
3.5-23 E75750063 2
3.6-23 E75750063 2

3.6-16 E75750071 2
3.5-16 E75750071 2
3.6-11 E75750073 2
3.5-11 E75750073 2

3.6-25 E75750090 1
3.5-25 E75750090 1
3.6-27 E75750095 1
3.5-27 E75750095 1
3.5-29 E75750096 2
3.6-29 E75750096 2
3.5-3 E75750159 1
3.6-3 E75750159 1
3.5-15 E75750162 2

3.6-15 E75750162 2
3.5-14 E75750163 1
3.6-14 E75750163 1
3.5-21 E75750209 1
3.6-21 E75750209 1
3.5-28 E75750249 1
3.6-28 E75750249 1
3.5-10 E75750345 1
3.6-10 E75750345 1
3.6-2 E75750346 1
3.5-2 E75750346 1
3.6-8 E75750347 2
3.5-8 E75750347 2
3.6-6 E75750348 1
3.5-6 E75750348 1

CD274 4-3-21
E11287 REV2



CHAPTER 4 STEWART & STEVENSON SERVICES, INC.
SECTION 3 AIRCRAFT GROUND SUPPORT EQUIPMENT

TABLE 3.1 ALPHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEXNO. PARTNUMBER QUANTITY AIRLINEPART NO.

2.11-8 E79001048 1
2.8-8 E79001048 1
2.8-15 E86030100 1
2.11-15 E86030100 1
2.6-20 E88100008 1
2.10-20 E88100008 1
2.6-5 E88100014 1
2.10-5 E88100014 1
2.10-6 E88100015 1
2.6-6 E88100015 t
2.10-18 E88140025 1
2.6-18 E88140025 1
2.10-19 E88140038 1
2.6-19 E88140038 1
2.11-12 E88350006 1
2.8-12 E88350006 1
2.11-10 E88350016 1
2.8-10 E88350016 1
2.8-9 E88350017 1
2.11-9 E88350017 1
2.8-20 E88350086 1
2.11-20 E88350086 1
2.8-13 E88350142 1
2.11-13 E88350142 1
2.8-7 E88350180 1
2.11-7 E88350180 1
2.8-11 E88350189 1
2.11-27 E88504017 1
2.7-8 E88510208 1
2.11-26 E88700556 1
3.5-33 E88900122 1
3.6-33 E88900122 1
3.8-8 F1003036 1
3.8-11 F1003528 8
3.8-7 F1005032 4
3.8-12 F1300600 8
3.8-13 F16202 8
3.8-6 F16204 4
3.8-4 F2400775 2
3.8-9 F79104 1
2.11-3 G75503596 1
2.8_-3 G75503596 1
1.1-8 GH180C 1
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SEunON 3

TABLE 3.1 AI.PHA-NUMERIC INDEX (CONT.)

FIGURE &

INDEX NO. PART NUMBER QUANTITY AIRLINE PARTNO.

9.1-1 HEAT0014 1
9.1-28 HV210669 1
9.1-29 HV210669 1
9.4-K5 KUP14D1512 I
2.7 MRDIA-8353FI"I 1
12.3-10 N72350 1
12.3-5 N72350 2

4.1-3 P14-8341 2
4.2-3 P14-8341 2
9.4-K2 PM17DY12 1

8.1 Q0 !A._n.. 1
8.1-4 Q06324 1
8.1 Q19270 1
8.1-3 Q27271 2
8.1 Q66993 1
3.1-16 TR-8 1
12.3-21 V72010 2
1.1 WP1 1
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STEWART & STEVENSON SERVICES, INC. CHAPTER 4
AIRCRAFT GROUND SUPPORT EQUIPMENT SECTION 4

SECTION 4

GROUP INDEX

GROUP 1 TOW TRACTOR ASSEMBLY d 4 3
1.1 TOW TRACTOR OVERALL VIEW 4-.4-4
1.2 OPERATOR'S COMPARTMENT 4 4 8

1.3 CAB MODEL 416 (OPTION) 4 4 12
1.4 CAB MODEL 846 (OPTION) el 4 14
1.5 CAB MODEL 812 (OPTION) 4 4 16

GROUP 2 DRIVE LINE 4 4 19
2.1 ENGINE AND TRANSMISSION ASSEMBLY 4 4 20
2.2 ENGINE AND TRANSMISSION CONNECTION 4 4 22
2.3 DRIVELINEASSEMBLY 4-4-24
2.4 STEERABLE AXLE HOUSING 4 4 26
2.5 STEERABLE AXLE DIH-'P_RENTIAL d 4 28
2.6 STI_FR_A.BLEAXI.E STFFRING PARTS d.4 30
2.7 STEERABLE AXLE PLANETARY HUB REDUCERS d ,1 32
2.8 RIGID AXI._. HOUSING d 4 34
2.9 RIGID A_.F;. DIVi--'r_aRENTIAL 4 4 36

2.10 RIGID AXl.r:. PLANETARY HUB REDUCERS 4-4-38

GROUP 3 BRAKE SYSTEM COMPONENTS 4 4 41

3.1 BRAKE LINKAGE AND MASTER CYLINDER/HYDRAULIC BOOSTER 4 4 42
3.2 BRAKE HYDRAULIC BOOSTER ASSEMBLY 4-4-44
3.3 BRAKE SYSTEM HYDRAULIC BOOSTER CIRCUIT 4-4-46
3.4 HYDRAULIC BRAKE SYSTEM _ 4 4S
3.5 FRONT BRAKE ASSEMBLY d 4 50
3.6 REAR BRAKE ASSEMBLY d-`1 52
3.7 PARKING BRAKE LINKAGE 4-4-54
3.8 PARKING BRAKE ASSEMBLY 4 el 56

GROUP 4 FUEL SYSTEM COMPONENTS 4 4 59

4.1 FUEL SYSTEM "_NHti FUEL FILIT_IUWATER SEPARATOR (OPTION) 4 4 60
4.2 ETHER ENGINE STARTING AID (OPTION) 4 4 62
4.3 THROTILECONTROL 4 464

GROUP 5 GOVERNOR ADJUSTMENT (NOT USED REFER TO GROUP 4) 4 4 67

GROUP 6 LUBRICATION SYSTEM FOR ENGINE AND TRANSMISSION 4 4 69
6.1 TRANSMISSION LUBE OIL SYSTEM 4 4 70
6.2 ENGINELUBEOILSYSTEM 4 4 72
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CHAPTER 4 STEWART & STEVENSON SERVICES, INC.

SECTION 4 AIRCRAFT GROUND SUPPORT EQUIPMENT

GROUP 7 ENGINE COOLING SYSTEM COMPONENTS 4-4-75
7.1 ENGINE COOLING SYSTEM 4 4 76

GROUP 8 ENGINE AIR INTAKE AND EXHAUST SYSTEM d 4 79
8.1 AIR INLET ASSEMBLY 4 4 80
8.2 EXHAUST SYSTEM 4-4-82

GROUP9 ELECTRICALSYSTEMCOMPONENTS 4-4-85
9.1 OPERATOR CONTROL PANEL ASSEMBLY 4 4 86
9.2 ELECTRICALPARTS 4--4-90

GROUP 10 GENERATOR (NOT USED) 4 4 96

GROUP 11 NOT USED 4 4 98

GROUP 12 STEERING SYSTEM COMPONENTS d 4 100
12.1 STEERING COLUMN 4 el 101
12.2 HYDRAULIC STIRERING VALVE ASSEMBLY d 4 103
12.3 HYDRAULIC FILTER ASSEMBLY '!.4 105
12.4 HYDRAULIC STF.1RRINGPUMP 4 4 107
12.5 HYDRAULIC STP3RRING SYSTEM 4 4 109
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