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PRINCIPLES OF DIESEL ENGINE OPERATION

A reciprocating engine is an internal combustion power unit,
in which the heat of burning fuel is converted into work in the
cylinder of the engine. In the diesel engine, air is compressed
in the cylinder; then, after the air has been compressed, a
charge of fuel is sprayed into the cylinder and ignition is
accomplished by the heat of compression. The resulting
expanding gas provides the force to turn the crankshaft.

THE FOUR CYCLE PRINCIPLE
The four piston strokes of the cycle occur in the following
order: Intake, Compression, Power and Exhaust.

Intake Stroke:
During the intake stroke, the piston travels downward, the
intake valve is open, and the exhaust valve is closed.

The downstroke of the piston permits air from outside to enter
the cylinder through the open intake valve port. The turbo-
charger (when fitted) increases air pressure in the engine
intake manifold and forces it into the cylinder. The intake of
air is never restricted by carburetion or mixing valves such as
those used on spark-ignition, automotive-type gasoline en-
gines.

The intake charge consists of air only with no fuel mixture.

Compression Stroke:
At the end of the intake stroke, the intake valve closes and the
piston starts upward on the compression stroke. The exhaust
valve remains closed.

At the end of the compression stroke, the air in the combusion
chamber has been compressed by the piston to occupy a space
about one seventeenth in volume as it occupied at the begin-
ning of the stroke. Thus, the compression ratio is 17:1.

Compressing the air into a small space causes the temperature
of that air to rise. Near the end of the compression stroke, the
pressure of the air above the piston is approximately 435 to
464 psi (3000 to 3200 kPa) and the temperature of that air is
approximately 1000˚ F (538˚ C).

During the last part of the compression stroke and the early
part of the power stroke, a small metered charge of fuel is
injected in the combustion chamber.

Almost immediately after the fuel charge is injected into the

Fig. 1 - The Four Stroke Cycle

SECTION 1
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combustion chamber, the fuel is ignited by the hot air and
starts to burn.

By the time the piston reaches the end of the compression
stroke, the burning fuel causes a further increase in the
pressure above the piston. As the more fuel is added and burns
the gases get hotter, the pressure increases, pushing the piston
downward and adds impetus to crankshaft rotation.

Power Stroke:
During the power stroke, the piston travels downward and
torque power is translated to the rotating crankshaft thru
connecting rods. Both intake and exhaust valves are closed.

SECTION 1
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Exhaust Stroke:
During the exhaust stroke, the intake valve is closed, the
exhaust valve is open, and the piston is on its upstroke.

Burned gases are forced out of the combustion chamber
through the open exhaust valve port by the upward travel of
the piston.

From the preceding description of the Diesel Cycle, it is
apparent that the proper operation of the engine depends upon
the two separate functions - first compression for ignition,
and, second, that fuel be measured and injected into the
compressed air in the cylinder in the proper quantity and at the
proper time.

Introduction

NFPA 20 states "The compression ignition diesel engine has
proven to be the most dependable of the internal combustion
engines for driving fire pumps." The diesel engine will
operate under emergency power conditions where loss of
utility or stand-by electric power renders electric motor
driven pumps useless. The diesel driven fire pump system is
preferred by most insurance companies.

This manual covers VM diesel engines that have been manu-
factured with specific options to function integrally with an
automatic engine controller for stand-by fire protection ser-
vice and to meet NFPA-20 requirements. These systems are
designed to function under emergency conditions and to
assist in holding fire damage to a minimum. Complete under-
standing of the operation and maintenance of this fire protec-
tion system is essential to achieve this objective.

A separate manual covers the operation and maintenance of
the Automatic Engine Controller (AEC).

The four-cycle engines covered in this manual are of the four
and six cylinder inline arrangement. The engines are either
naturally aspirated (N) or turbocharged (T).

The engines are clockwise (CW) rotating engines. Rotational
reference is made from a front view (Heat Exchanger End) of
the engine to determine the rotation of the output shaft. Also

cylinder designation is made from the front to rear of the
engine in ascending sequence starting with one. All other
engine references, (right or left) are made from a rear view of
the engine, or looking from the pump end.

All VMFP engines are Underwriters Laboratories (UL/cUL)
listed, and Factory Mutual (FM) approved and meet the
requirements of the National Fire Protection Association
(NFPA) 20.

Model Numbering & Identification

There are two model numbers associated with this product.
First is the Clarke FM/UL approved model number showing
the prefix VMFP. Figure 2 explains the identification system
on VMFP units. Second is the VM basic engine model
number. Figure 3 provides details for understanding this
number.

The Clarke model number appears on the FM/UL tag attached
to the left side of engine flywheel guard.

The VM serial number is stamped on a label which is fastened
to the rear of cylinder block (Fig. 5) and stamped on the left
side of the cylinder block (Fig. 6) just under the cylinder head.

GENERAL DESCRIPTION

Introduction
Model Numbering & Identification
FM/UL/cUL Certification Name Plate
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FM/UL Certification Name Plate

The standard nameplate (Fig. 4) contains the following infor-
mation: FM/UL certified model number; Clarke specification
number; production date; basic engine serial number; a rated
horsepower range; and the associated full load engine speed
range. The nameplate is located on the left side of engine
flywheel guard.

All VMFP models are certified at a horsepower and speed
range. These engines can be adjusted to a desired speed within
the range listed on the FM/UL nameplate. To obtain the power
rating of these engines at an intermediate speed, use a linear
interpolation. Interpolation must be made by consulting the
power curves from the two ratings listed. Power curves are
also available from Clarke. Speed adjustment is described in
Section 4, Page 42 of this manual.

Figure 4 - Name Plate Dwg

Figure 3 - VM Motori Basic Engine Model

 2 1 B — 1 2 3 4 5

21B D700 Series VM Engine 4 Cylinder N
22B D700 Series VM Engine 4 Cylinder T
27B D700 Series VM Engine 6 Cylinder T
91B D700 Series VM Engine 6 Cylinder T

Engine Serial No.

V M F P — 0 4 H T

Figure 2 - Clarke FM/UL Model

N Naturally Aspirated
T Turbocharged
R Raw Water Aftercooled

H D700 Series VM Engine

(X) Number of Cylinders

O Basic Build Level
T Alternate Turbo

VM Motori Diesel Engines
Prepared by Clarke and
Certified by FM/UL for
Fire Pump Service
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Figure 5 - VM Serial Number Location

Figure 6 - VM Serial Number Location
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VMFP STANDARD ENGINE EQUIPMENT LIST

—Air cleaner, oiled gauze for protected environment.

—Battery charging alternator
negative ground 12V-DC

—Charge Air Cooler
(L6HR and T6HR Models Only)

—Cooling Water Supply (Loop)

—Engine coolant heater with AC power box attached –
     115 VAC Single Phase (230 VAC Optional)

—Engine DC junction included in instrument panel

—Electric starting motors (two) 12V-DC

—Exhaust manifold insulation

—Universal Driveshaft w/Guard

—Fuel filter - Spin-On Type

—Governor speed regulation
(10% Maximum Droop No Load to Full Load)

—Heat Exchanger with pressure cap

—High water temperature switch

—Instrument panel with water temperature gauge, oil
pressure gauge, two battery voltmeters, and tachometer
with integral hourmeter

—Low oil pressure switch

—Manual over-ride of automatic operations
Instruction plate on instrument panel

—Mode selector switch for automatic or manual operation
on Engine Instrument Panel

—Manual start crank switches - two provided on each
instrument panel

—Oil cooler

—Oil filter full flow with by-pass

—Overspeed control with reset switch on instrument
panel face

—Solenoid Run/Stop control-energized to run

—Tamper proof throttle control-factory preset

—Warning indicator lamp for mode selection in “manual”
position

—Wiring harness on engine for DC control

—S.S. Flexible Connections
for exhaust & fuel – Bellous Type

—Vibration Isolation Mounts
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Engine Storage

Storing engines requires special attention. Clarke VMFP
engines, as prepared for shipment, may be stored for a
maximum of one year.  During this period, they should
be stored indoors in a dry environment. Protective coverings
are recommended provided they are arranged to allow for air
circulation. The stored engine should be inspected periodi-
cally for obvious conditions such as standing water, part theft,
excess dirt buildup or any other condition that may be detri-
mental to the engine or components. Any such conditions
found must be corrected immediately.

If a situation arises that extended storage is unavoidable
(beyond one year), contact your local Distributor/Dealer
for assistance. Do not store engines beyond this time without
proper protection.

Preparing New Engine For Start-Up

Before starting a new or overhauled engine for the first time,
carefully read and follow the check list below. Attempting to
run the engine before studying these instructions may result in
serious damage to the engine.

1. Secure pump set to floor and grout per pump manufacturer’s
instructions. Check and correct engine to pump coupling
alignment after pump set base is final positioned. Lubricate
driveshaft u-joints.

2. Install a heat exchanger discharge pipe. The discharge pipe
should be no smaller than the outlet connection on the heat
exchanger. Discharge water should be piped to an open waste
cone. All plumbing to the heat exchanger must be securely
fastened to limit stress and movement by engine vibration.
Cooling loop water pressure to the heat exchanger has a limit
of 60 PSI.

3. Install all engine cooling system draincocks and plugs.

4. Fill engine cooling system with pre-mixed 50% water /
50% coolant solution. Use only  coolants meeting
ASTM-D4985 specifications for heavy-duty diesel engines.
Never  use light-duty or automotive coolants in the engine
(ASTM-D3306). Fill to bottom of fill neck. Refer to chart
below for cooling system capacity.

5. This engine was shipped from Clarke with crankcase
oil installed. If necessary, fill engine crankcase with
SAE 15W-40 weight oil meeting API service designation of
CF-4. Refer to chart below for lubrication system capacity.

6. Connect fuel supply and return line to fuel supply tank
plumbing. Reference the Fuel System section of Installation
and Operation Data for fuel flow and maximum allowable fuel
pump suction requirements. Fill supply tank with #2 diesel
fuel, bleed supply system of air and check for leaks. Fuel
supply level must meet the requirements of NFPA-20. Do not
use galvanized material for any component of a diesel fuel
system. The fuel will chemically react with the zinc coating.

GENERAL INSTRUCTIONS

Engine Storage
Preparing New Engine For Start-Up
Normal Running

DESCRIPTION

Electrode plug

1/4” brass plug

1/4” steel plug

LOCATION

bottom of heat exchanger

side of heat exchanger

side of heater

 QTY.

    1

    1

    1

ENGINE MODELS

04HN, 04HT

06HT, T6HT, L6HR, T6HR

CAPACITY (U.S. QUARTS)

6

9

ENGINE MODELS

04HN, 04HT

06HT, T6HT, L6HR, T6HR

CAPACITY (U.S. QUARTS)

7.7

10
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7. Remove protective covering on air cleaner element.

8. Connect jacket water heater to AC power source. Electrical
supply requirements are indicated on the connection box.
Connect to the heater directly at the junction box on the end of
the heater only. Supply wiring should never  be routed through
the engine gauge panel. Severe damage to critical engine
control components could result. Energize heater only after
step #4 is completed.

9. Connect exhaust system to flexible connection on the
engine. The exhaust system plumbing must be supported by
the building structure and not the engine. The exhaust flexible
connection is provided only for the purpose of thermal
expansion and vibration isolation, not for misalignment or
directional change. Refer to technical information on exhaust
back pressure limits.

10. Make electrical (DC) connections between the engine
gauge panel terminal strip and the controller per the controller
manufacturer’s instructions. Note that the “W” terminal is
used only for the cooling water solenoid and an internal
connection is already made to the solenoid on this engine.

11. Fill batteries with electrolyte per battery manufacturer’s
instructions. Connect cables between engine and batteries
only  after electrolyte is installed. Refer to the wiring diagram
inside the engine gauge panel for correct positive and negative

Page 7
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connections. Connect negative cables directly to the engine
block and the positive cables to the large electrical post of the
starter motor. These engines have a separate starter motor for
each battery set.

If any problems or questions develop in performing the above
procedures, advise the authorized Distributor/Dealer of details
when making arrangements for the installation inspection.

NOTE: Only one initial start-up inspection is provided at
no charge for an installation review. Be sure to
cover items 1 through 11 thoroughly before calling
the authorized Distributor/Dealer.

Normal Running

Fire pump engines are run periodically to assure proper
operation. Units may be run automatically as programmed
within the AEC for systems evaluation or they may be run
manually.

NOTE: For specific operating instructions, see Section 3
- Electrical System.

For additional technical information, installation drawings,
wiring diagrams, and identification of authorized start-up
inspection and warranty Clarke Service Dealers, please refer
to the Clarke Fire Protection Products web site:

www.clarkefire.com
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Fuel System

Periodically check fuel tank to assure it is full. Keep the fuel
tank filled to reduce condensation to a minimum and to assure
full running time during emergency operation. Per FNPA 25
specifications the fuel level should never be below 67% of
tank capacity. Engine fuel filter should be changed annually
or when fouled with contaminations. If contaminated, locate
the source and correct. Check the screen strainer of the fuel
pump and clean if necessary. Refer to Page 13 & 14 for
procedures to clean the pump strainer and change fuel filter.

Drive Belts

All drive belts should be checked every six months. Belts can
be inspected by pressing down the belt with the thumb at the
center of the longest free length and check the deflection. With
moderate thumb pressure 10 lbs. (4.5 Kg) the deflection of the
belt should be 3/8” (10mm).

Battery

Check the batteries to insure they are clean and dry, the
terminals tight and protected, and the electrolyte must be at the
proper level. They should be tested weekly to determine the
condition of cells, and the state of charge.

Oil Pressure

Normal engine operating oil pressure is 51-58 psi (350-400
kPa). If operating pressure falls below 51 psi (350 kPa), stop
engine and investigate cause.

NORMAL MAINTENANCE CHECKS

Fuel System
Drive Belts
Battery
Oil Pressure
Coolant Temperature & Level
Crankcase
Running Inspection

Coolant Temperature & Level

When the engine is not running, the jacket water heater
maintains the coolant between 100 - 140 degrees F (49-60˚ C).
When running, engine coolant temperature should register
between 160-210 degrees F (71-99˚ C).

Coolant levels should be checked weekly by assuring that the
level is filled to the bottom of the heat exchanger fill neck. If
the level is not there, check for the reason then refill system.

Crankcase

The oil level should be maintained between the Full mark and
Low mark. Check the oil level weekly prior to normal exer-
cise. Do not check oil level when the engine is running. If the
engine crankcase was refilled, stop the engine after normal
operating temperature has been reached, allow the oil to drain
back into the crankcase (approximately 10 minutes) and check
the oil level. Add oil, if necessary, to bring it to the proper level
on the dipstick.

NOTE: DO NOT OVER-FILL CRANKCASE.

Use only the recommended lubricating oil specified under
Section 3 - Lubricating Oil.

Running Inspection

While the engine is running at operating temperature, check
for coolant, fuel or lubricating oil leaks. If any leaks are
observed shut the engine off by consulting Page 9 “Impor-
tant”. Correct problem as necessary and re-run engine to
verify problem is corrected.
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NOTE: Refer to Section 3 for Maintenance Procedure.

IMPORTANT: Set AEC to "OFF" while servicing engine.
Before turning the AEC to the "OFF" position, check with the
maintenance and security supervisors to verify that all depart-
ments concerned will be alerted of the temporary interruption
of their fire protection equipment for normal maintenance or
testing. Also, alert the local fire department in the event that

the AEC is connected by silent alarm to headquarters. When
servicing is complete, return AEC selector to "Automatic"
position and the mode selector on the engine to “Automatic”
position. Advise the appropriate personnel the engine has
been returned to the “Automatic Mode”.

C – CLEAN R – REPLACE X – CHECK                       L – LUBRICATE

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

C

X

X

C

X

X

X

C

C

X

X

L

R

X

R

X

X

R

R

R

R

R

R

R

PREVENTIVE MAINTENANCE SCHEDULE

Inspection Interval

6 Months 1 Year 2 YearWeekly

Item

5 Year

1. Air Cleaner - Oil Gauze

2. Battery

3. Battery Charging Alternator

4. Belts

5. Clean Fuel Lift Pump Strainer

6. Coolant Hoses

7. Coolant Inhibitor

8. Cooling System

9. Cooling Water Solenoid Valve

10. Cooling Water Strainers

11. Crankcase Vent System

12. Driveshaft U-Joints

13. Exhaust System

14. Fuel Lines

15. Fuel Tank

16. Fuel & Oil Filters

17. General Inspection

18. Governor Run-Stop Control

19. Heat Exchanger Electrode

20. Jacket Water Heater

21. Lubricating Oil

22. Mounting Isolators

23. Operating Gauges

24. Remove Water From Fuel Filter

25. Run Engine

(per NFPA 25)

26. Speed Control

27. Warning Light

28. Wiring System
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SECTION 3

In this Engine Systems  section that follows, data is pre-
sented in a generalized way for a description of system
operation. For specific operational data and system limits,
refer to Section 5. In addition to knowing the specific VMFP

ENGINE SYSTEMS

Section 3.1 Fuel System

Section 3.2 Air Intake & Exhaust System

Section 3.3 Lubrication System

Section 3.4 Cooling System

Section 3.5 Electrical System

Section 3.6 Drive Shaft

model being operated, make special note of the certified
engine operating speed (RPM). Much of the data varies by
operating RPM - check the FM/UL certification tag on the left
rear engine mount for this information.

Section 3.1

Fuel is drawn from the supply tank by the fuel lift pump. Upon
leaving the fuel lift pump under pressure, the fuel is forced
through the fuel filter and into the fuel injection pump. The
fuel injection pump raises the fuel pressure forcing the fuel

FUEL SYSTEM

Operation

Diesel Fuel Recommendations

Maintenance Procedures

Service Procedures

Fuel System Priming

OPERATION

through each injector and into the combustion chamber. A
leak-off fuel line from the injectors and fuel injection pump
returns fuel back to the fuel tank.

A. FUEL LIFT PUMP

The fuel lift pump is designed to transfer the fuel from the tank
through the fuel filter and into the fuel injection pump. This
pump is also equipped with a manual hand pump used for
priming the system.

B. FUEL FILTER

The fuel filter is a higher performance type which is located
between the lift pump and the fuel injector pump. This filter
removes the smaller contaminants and fine water droplets.
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C. FUEL INJECTION PUMP

The VMFP fuel injection pumps are described as positive
displacement, distributor type pump. The function of the fuel
injection pump is to pressurize and distribute the clean fuel
received from the fuel filter equally, in the correct quantities
and at the correct time to the injection nozzles.

The fuel pump injection timing, governor setting and fuel
delivery levels are accurately set before the engine leaves the
manufacturer, and should not be altered.

D. ENGINE MECHANICAL GOVERNOR

A variable speed mechanical governor provides speed control
of the engine. The certified engine speed, shown on the FM/
UL label, has been preset at the factory. Speed adjustments
can be made in the field to meet specific installation condi-
tions. See Page 42 for Speed Adjustment Procedure.

A manual over-ride switch on the instrument panel, placed in
the manual position, allows manual operation should the AEC
malfunction. Should this be necessary, please refer to the
manual operational steps on the instrument panel.

Page 11
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Important: Always leave the instrument panel switch in
the auto position when the unit is unattended.
The mode selector light will stay on while the
switch is in manual. The AEC can start the
engine when the switch is in the manual posi-
tion but the engine AEC will be unable to stop
the engine and damage may result.

E. INJECTION NOZZLES

The nozzles receive high pressure fuel via the high pressure
pipes from the fuel injection pump, and inject the fuel into the
combustion chamber in the form of a very fine spray.

F. FUEL LEAK-OFF

Surplus fuel delivered to the nozzles is carried away by return
lines connected to each nozzle. The pipe then connects with
the fuel filter overflow pipe, which takes the surplus fuel out
of the filter via the fuel injection pump overflow and delivers
this fuel back through a fuel return line and into the fuel tank.

DIESEL FUEL RECOMMENDATIONS

The quality and grade of fuel used is a very important factor
in obtaining satisfactory engine performance, long engine life
and acceptable exhaust emission levels. Certified engine
ratings are based at standard SAE conditions using the recom-

Figure 1 - Diesel Fuel Specification Chart

mended #2-D Diesel Fuel. Refer to the Diesel Fuel Specifica-
tions chart Fig. 1 for verification of fuel properties. Fuel
System specifics are found in technical data Section 5.

Viscosity
cSt at 40˚ C

2.5 - 4.5

Density
kg/litre

0.835 - 0.855

Sulphur
% mass, max.

0.5

Distillation

85% recov.
at 350˚ C

Cetane No., min.

45
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MAINTENANCE PROCEDURES

Weekly
1). Fuel Tank: Keep the fuel tank filled to reduce condensa-

tion to a minimum. Open drain at the bottom of the fuel
tank once a week to drain off any possible water and/or
sediment. Fill tank after each test run.

NOTE: Per NFPA 25 standards, the fuel tank level must
never be less than 67% of its capacity.

6 Months
Check condition of fuel lines for fraying, leaks or poor
condition. Replace if necessary.

Yearly
1). Change the spin-on fuel filter. Refer to Section 6 for

recommended part numbers.

2). Clean the screen strainer of the fuel lift pump.

Figure 2 - Filtration System & Filter Drain
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Figure 3 - Screen Strainer of the Fuel Lift Pump Figure 4 - Hand Priming Pump

1

SERVICE PROCEDURE:

A. How To Clean The Screen Strainer Of The Fuel
Lift Pump:

1.) Remove the cover and seal from the top of the lift pump.
(Fig. 3) Remove screen strainer.

2.) Carefully wash the screen and lift pump body.

3.) Reinstall screen being careful to align the hole.

4.) Install cover and seal making sure it is seated properly, if
not leaks will occur and pump will not function. Do not
over tighten cover screw.

5.) Operate the hand priming pump to purge air from the
system. (Fig. 4) Item 1.

➞➞
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Figure 6 - Bleed Fuel System

B. Fuel Filter Change:

Each VMFP engine has a spin-on fuel filter (Fig. 5).

1.) Disconnect the pipe connecting the filter to the injection
pump at the pump.

2.) Replace the cartridge.

3.) Before reconnecting the cartridge to the filter, allow
2 ÷ 3 liters of diesel fuel to flow through the filter and the
fuel pipe.

4.) Before bleeding (Fig. 6) the system, check that the fuel
supply pump is primed so it can deliver the maximum
quantity   of fuel. Prime the pump by operating the
priming lever A; the lever will move freely for the initial
part of its travel and then will encounter more resistance,
confirming the pump is being operated.

Note:  If this second working stroke is only short, turn
the crankshaft through 180˚ to release the pump
from the pump control cam on the camshaft.

5.) Bleed air from the fuel filter by loosening off the bleed
screw B and operating the lever A until a continuous flow
of fuel is obtained at the bleed screw.
The injection pump is self-purging.

6.) Loosen off the unions of the injector fuel feed pipes.

7.) Turn the engine over by means of the starter motor until
the fuel flowing from the injector feed pipe unions is
completely free of air.

8.) Re-tighten the injector fuel feed pipe unions and start the
engine.
When the fuel flowing from bleed screw B is free of air,
re-tighten the bleed screw.

Figure 5 - Fuel Filter
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FUEL SYSTEM PRIMING

If air enters the fuel system, it must be eliminated prior to
putting engine in service.

Air can enter system if:
—The fuel supply tank is emptied thru normal operation.
—Any low-pressure fuel lines are disconnected.
—Any component of the low-pressure system leaks during

operation.

To Remove Entrapped Air Proceed As Follows:

1.) Make certain the condition that caused air has been
corrected. Do not attempt to loosen fuel injector lines to
eliminate air.

2.) Operate the hand priming pump located on the bottom of
the fuel lift pump on the engines’ left side.

3.) Start engine by manual crank Sw-#1 or Sw-#2, manual
start instructions on instrument panel.

4.) If engine fails to start or does start but runs erratic,
recheck all fuel lines, connections and filters for some-
thing obvious. If a simple solution cannot be located it
may be necessary to contact your local Distributor /
Dealer for service assistance.

Figure 7 - Fuel System

KEY
1) Fuel supply pump
2) Fuel filter
3) Injection pump
4) Injector
5) Run Solenoid
      (04HN, 04HT,
   06HT Only)2

3

5

➞➞

➞➞

➞➞

➞➞
➞➞

1

4
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AIR INTAKE AND EXHAUST SYSTEM

On some engines a turbocharger is introduced in the air
system. Power to drive the turbocharger is extracted from the
waste energy in the engine exhaust gas. The expanding
exhaust gases turn a single stage turbo wheel which drives an
impeller thus supplying air under pressure to the cylinders.

CAUTION: Do not attempt to remove the air cleaner while
an engine is running nor run the engine while
the air cleaner is off. Exposed components
could cause severe injury to personnel and
major internal engine damage could occur
should any foreign matter be drawn into the
engine.

The air cleaner manufacturer recommends the following:

1. The pre-oiled reusable elements are serviced with a special
oil. The elements can be serviced or replaced.

2. Figure 1 shows the air filter Service Instructions.

3. When servicing the element is not practical, you can
improve filter efficiency by re-spraying with oil.

NOTE: Do not attempt this while engine is running.

NOTE: Do not over oil.

AIR INTAKE OPERATION

During the intake stroke, the piston travels downward, the
intake valve is open, and the exhaust valve is closed. The
downstroke of the piston permits air to enter the cylinder that
has been drawn from the air cleaner through the open intake
valve. The intake air is never restricted by any controlling
valve or mixing devices. The intake charge consists of fresh,
clean air which provides for efficient combustion.

AIR CLEANER

The air cleaner is designed to remove foreign matter from the
air, pass the required volume of air for proper combustion, and
maintain efficient operation for a reasonable period of time
before requiring service.

The importance of keeping foreign matter out of the engine
cannot be over-emphasized, since clean air is essential to
satisfactory engine operation and long engine life. Should
dust in the air supply enter the engine it would be carried into
the cylinders and due to its abrasive properties, cause prema-
ture wear of the moving parts. Dirt, which is allowed to build-
up in the air cleaner passages, will eventually restrict the air
supply to the engine and result in heavy carbon deposits on the
valves and pistons due to incomplete combustion.

The air cleaner used on VMFP engines is a reusable type.
Should a situation occur where the air cleaner becomes
plugged with dirt (starving the engine of air), low power and
heavy black smoke will result; the air cleaner should be
serviced immediately.

Air Intake Operation

Air Cleaner

Crankcase Ventilation

Exhaust Operation

Maintenance And Service Procedures



VMFP

Page 17

SECTION 3.2

AIR FILTER SERVICE INSTRUCTIONS

Figure 1 - Air Filter Service Instructions
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CRANKCASE VENTILATION

(04HN, 04HT, 06HT Models Only)
Vapors which may form within the engine are removed from
the crankcase and gear train compartment by a continuous,
pressurized ventilation system.

A slight pressure is maintained within the engine crankcase
compartment. This crankcase pressure and resulting ventila-
tion is accomplished by the air seepage past the piston rings
sweeping up through the cylinder block and into the rocker
arm compartment. Here it is expelled through a vent pipe
attached to the rocker cover breather element (Fig. 2).

Figure 2 - Crankcase Ventilation
(04HN, 04HT, 06HT Models Only)

➞➞

➞➞

Figure 3 - Crankcase Ventilation
(T6HT, L6HR, T6HR Models Only)

(T6HT, L6HR, T6HR Models Only)
These models utilize a closed loop system and do not vent to
atmosphere. There is no required maintenance (Fig. 3).
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NOTE: Exhaust back pressure, air inlet restriction and
crankcase pressure limits are listed for each VMFP
Model in Technical Data Section 5. These limits
are not to be exceeded. To properly check these
limits, the engine must be producing maximum
required horsepower.

While the engine is running inspect exhaust pipe outlet out-
side of the pump room itself for environmental hazards such
as excessive smoke conditions. The following could be used
as a guide for general engine operating conditions.

1. Blue Smoke — Possible engine oil consumption - too
many areas to list for possibilities.

2. White Smoke — Possibility of water in cylinders
Source — Possible water in fuel or internal engine problem.

Should any of these or any other conditions be found, contact
your local Distributor/Dealer for assistance. Check condition
of the air inlet system ducting, clamp tightness hose condition.

MAINTENANCE AND SERVICE PROCEDURES

Weekly
Prior to each engine run make a visual check of the exhaust
system to verify condition of piping and muffler. Investigate
thoroughly any areas that would appear to have rusty condi-
tions such as rain water running down pipe and getting inside
the engine. Severe internal engine damage could occur if water
enters the engine exhaust system.

Inspect the engine air cleaner for dirt buildup or damage.

6 Months
Inspect exhaust system for leaks or plugging, if any are found,
repair immediately. Inspect and tighten if necessary exhaust
manifold, turbo mount (if equipped) and piping bolts/nuts.
Inspect the insulations condition for any deterioration or
looseness, repair as necessary. Check for any petrolium prod-
ucts on the blankets and replace if any are found.

Exhaust system back pressure limits are not to be exceeded.

Yearly
Re-oil and clean the air cleaner element per the manufacturers
directions. Each engine is shipped with the cleaning instruc-
tions. Refer to Figure 1, Page 17.

EXHAUST OPERATION

Internal combustion engines convert fuel energy into both
useful work and wasted heat. The useful work is the flywheel
rotation that drives the pump. The wasted heat involves the
engine water cooling system, radiated heat and the exhaust
gases. Approximately 2/3 of the fuel energy is wasted. Critical
review must be made of these systems to assure that the engine
delivers the useful power required and maintains the engine
within the operating parameters established by the engine
manufacturer.

Some engines are turbocharged (T). Turbochargers increase
the air flow into the engine cylinder and permit increased
horsepower by burning more fuel than is possible in a naturally
aspirated (N) engine. Turbochargers enhance the efficiencies
of engines and add power to a similar displacement (N)
engine.

The exhaust system is critical to the proper engine perform-
ance. When initially installed, consideration must be given to
the exhaust gas flow requirements, the exhaust temperatures
and the exhaust back-pressure limitations of the specific
engine. Refer to Section 5 for specific engine model and
operating speed back-pressure limitations. All the compo-
nents in an exhaust system contribute to the back-pressure
determination including the flexible section, muffler, exhaust

piping elbows and outlet. In addition to providing engine
exhaust data and back-pressure limitations, Clarke offers a
service to installers, through the local Pump OEM Dealer, for
making recommendations on exhaust system sizing for spe-
cific installations.

If the exhaust system should become restricted, the hot ex-
haust gases cannot escape from the engine. This condition
would cause a loss of power, extreme internal engine heat, and
very high exhaust gas temperatures. These conditions can and
will cause internal engine damage and a reduction of engine
life.

Should any exhaust manifold studs or bolts break or come
loose, engine exhaust gases can start leaking into the pump
room. Under these conditions, the engine should be attended
to immediately. Indications of an exhaust leak would be the
smell of diesel exhaust, possible eye irritation and soot col-
lecting on the engine around the leak. Contact your local
Distributor/Dealer for repair.

NFPA-20 requirements are to have exhaust system high
temperature personnel protection. Do not run VMFP engines
without insulation blankets installed. Serious injuries may
result by contact with hot exhaust system components.
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OPERATION

The lubricating oil system is schematically illustrated in
Figure 1.

Pressure lubrication is supplied by a rotor pump. The oil from
this pump circulates through a full flow filter to the various
lube points of the engine. The filter has a by-pass valve which
lets oil pass if the filter becomes restricted. From the filter,
lubricating oil passes to the main bearings of the crankshaft.
The pistons and the cylinder bores are lubricated by splash and
a oil mist jet.

Lubricating oil for the camshaft journals is supplied from the
main bearings and a reduced supply is sent through external

LUBRICATION SYSTEM

Operation

Oil Cooler

Lube Oil Fill

Oil Level Dipstick

Lube Oil Filter

Lubricating Oil Requirements

Changing The Lubricating Oil

Lubricating Oil Analysis

Changing The Lubricating Oil Filter

Maintenance Procedure

pipes to the rocker arms and the turbocharger. The lubricating
oil returns from the turbocharger to the sump. The valve stems
and valve springs are lubricated by splash and oil mist.

The maximum pressure in the system is controlled by a relief
valve. This valve controls the pressure of the oil and is located
between the oil pump and the oil filter.

All VMFP engines include oil coolers. The oil passes through
the cooler before the filter. When cold oil increases the
restriction in the cooler, a by-pass valve lets the lubricating oil
pass directly to the oil filter.
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Fig. 1 - Typical Lubricating System Schematic

51 - 58 psi / 350 - 400 kPa
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OIL COOLER

VMFP engines use a plate type oil cooler. The oil cooler
system incorporates an oil bypass valves in the event of core
plugging.

LUBE OIL FILL

On all models the oil fill is located on the rocker cover at the
top of the engine. See Fig. 2, for typical oil fill location. (See
Page 24 for lube oil requirements.)

OIL LEVEL DIPSTICK

On all VMFP engines, the dipstick is located on the left side
of the engine. Oil level can only be checked when the engine
is not running and has been off for at least 10 minutes. See
Page 23 for lube oil requirements if additional oil is needed.

LUBE OIL FILTER

All engines use full flow oil filters of the “spin on” type
element. They have a non-replaceable pleated paper cartridge.
Each engine has an integral bypass valve to bypass the filters
in the event of plugging or for cold start purposes.

Refer to Section 6 for proper service part numbers.

Figure 2 - Typical Oil Fill Location Figure 3 - Lube Oil Filter

➞➞
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LUBRICATING OIL REQUIREMENTS

Hundreds of commercial oils are marketed today, but labeling
terminology differs among suppliers and can be confusing.
Some marketers may claim that their lubricant is suitable for
all makes of diesel engines and may list engine makes and
types, including VM Motori, on their containers. Such claims,
by themselves, are insufficient as a method of lubricant
selection for VMFP engines.

The proper lubricating oil for all VMFP engines is selected,
based on SAE Viscosity Grade and API (American Petroleum
Institute) Service Designation. Both of these properties are
displayed in the API Symbol, which is illustrated within the
specific requirements. For VMFP engines, the proper lubri-

cant must also possess a sulfated ash content below 1.0%
mass.

Sulfur content of the #2-D Diesel fuel used must be limited to
0.5% mass. The combustion of high sulfur (greater than 0.5%)
will shorten engine life through accelerated wear of piston
rings.

When the use of High Sulfur Diesel Fuel (greater than 0.5%
mass) is unavoidable, the use of lubricants with higher Total
Base Numbers (alkalinity) are recommended. Refer to Fig. 5
for min TBN numbers for normal service.

CHANGING THE
LUBRICATING OIL

1 Operate the engine until it is warm. Refer to Page 33
“Manual Starting Instructions” for instructions.

2 Stop the engine. Remove the sump drain plug and drain the
lubricating oil from the sump. Fit the drain plug and tighten
the plug to 34 Nm (25 lbf ft) 3,5 kgf m.

3 Fill the sump to the “MAX” mark on the dipstick (Fig. 4)
with new and clean lubricating oil of an approved grade.

4 Return the unit back into service by returning the AEC
selector to “automatic” position and the manual operating
lever to manual stop position. Close cooling system manual
by-pass valve.

5 Dispose used oil properly. Figure 4 - Changing Oil
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Pentane Insolubles
% Max.

Carbon (Soot) Content,
TGA Mass % Max.

Viscosity at 40˚C cS

% Max. Increase
% Max. Decrease

Total Base Number (TBN)
Min.
Min.

Water Content (dilution)
Vol. % Max.

Flash Point ˚C
Reduction Max.

Fuel Dilution Vol. % Max.

Glycol Dilution
PPM Max.

Iron Content
PPM Fe Max.

Copper Content
PPM Cu Max.

D 893

E-1131

D 445 & D 2161

D 664 or D4739
D 2896

D 95

D 92
*

D 2982

**

**

Engine
Combust.

Engine
Combust.

Engine & Oil

Oil

Engine

Engine
Fuel Dil.

Engine

Engine

Engine
Wear

Engine
Wear

1.0

1.5

25.0
15.0

1.0
2.0

0.10

20.0

–0–

–0–

150

30

Condition
Measured

ASTM
Designation

VMFP
Limit

Fig. 5 - Oil Analysis Warning Limits

** Various Methods
** Elemental Analysis are conducted using either emission or atomic absorption spectroscopy. Neither method has an ASTM designation.

LUBRICATING OIL ANALYSIS

Oil Analysis kits are available through the DDC Distributor/
Dealer Network for efficient monitoring of the lubricating oil
in a VMFP engine. Refer to Parts Information Section 6 to
order.

Oil Analysis consists of a series of laboratory tests conducted
on the engines lubricant. Some tests show the condition of the
engine and others show the condition of the lubricant. Refer to
Fig. 5 for warning limits.
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CHANGING THE
LUBRICATING OIL FILTER

1 Turn engine off by refering to Page 9 “Important” for proper engine
shutdown procedure.

2 Put a tray under the filter to retain spilt lubricating oil.

3 Remove the filter with a strap wrench or similar tool. Ensure that the
adaptor (Fig. 6) is secure in the filter head. Then dispose of the filter
properly.

4 Clean the filter head.

5 Lubricate the top of the filter seal with clean engine lubricating oil.

6 Fit the new filter and tighten it by hand only. Do not use a strap wrench.

Figure 6 - Changing Oil Filter

7 Ensure that there is lubricating oil in the sump.

8 Operate the engine and check for leakage from the filter. When the engine has cooled, check the oil level on the dipstick and
put more oil into the sump, if necessary.

9 Return the unit back into service by returning the AEC selector to “automatic” position and the manual operating lever to
AUTO-OFF position.

MAINTENANCE PROCEDURE

Weekly

1.) Check oil level with the engine stopped.

2.) During and after weekly maintenance run, check over
entire engine for signs of oil leaks. Repair immediately if
found or call your authorized Distributor/Dealer for
service.

Yearly

Stationary diesel engines collect condensation in the engine
oil pan while at rest. When in use, lubricating oil undergoes

OIL VOLUME

For specific oil quantities please refer to Technical Data
Section 5 for each engine model listing.

deterioration from combustion by-products and contamina-
tion. For these reasons, regardless of the appearance of the oil,
change oil and filter(s) annually.

CAUTION: Use only recommended lube oil and oil fil-
ters. Internal engine damage and/or excessive wear could
occur using unauthorized materials.
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OPERATION

The heat resulting from combustion in the engine cannot be
fully converted into kinetic energy. A major portion of that
heat is absorbed by the coolant from the cylinder walls and
cylinder heads, and must be carried away from the engine. It
is the function of the heat exchanger to transfer waste engine
heat to the raw cooling water.

Inside the heat exchanger tank is a heat exchanger core,
somewhat similar to a miniature radiator. Engine coolant
circulates around the heat exchanger core while cooling
water, from a tap on the pressure side of the fire pump, is
circulated inside the core carrying away the heat. See Fig. 2

COOLING SYSTEM

Operation

Engine Coolant

Water

Antifreeze

Coolant Inhibitor

Procedure For Filling Engine

Pressure Cap

Thermostat

Engine Coolant Heater

Heat Exchanger Cooling

Cooling Water System (Loop)

Zinc Electrode

Maintenance And Service Procedures

for the cooling water supply connection to the engine. The
installing contractor makes the cooling water discharge
connection at time of system installation. See Fig. 1.

Engine coolant from the heat exchanger passes through the
centrifugal water pump which is fitted on the front of the
timing case. The pump is belt driven from the crank shaft
pulley and provides flow of the coolant through the system.
From the pump, the coolant passes through a passage in the
front of the cylinder block. Some of the coolant passes around
the element of the cooler and then to the cylinder block.

Fig. 1 - Cooling Water Waste Connection Fig. 2 - Cooling Water Supply Connection

➞➞

➞➞
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Coolant passes upward through the cylinder head and to the
water manifold, then into the thermostat housing. If the
thermostat is closed, the coolant goes, through a by-pass,
directly to the inlet side of the water pump. When the thermo-
stat is open, it closes the by-pass and the coolant passes to the
heat exchanger.

ENGINE COOLANT

The following information is provided as a guide for VMFP
engine users in the selection of a suitable coolant.

The water/ethylene glycol/inhibitor coolant mixture used in
VMFP engines must meet the following basic requirements:
• Provide for adequate heat transfer.
• Provide protection from cavitation damage.
• Provide a corrosion/erosion resistant environment within

the cooling system.
• Prevent formation of scale or sludge deposits in the cool-

ing system.
• Be compatible with engine hose and seal materials.
• Provide adequate freeze and boil over protection.

WARNING
A water and anti-freeze solution is required for
pump installations. Premixing this solution
prior to installing is required. This prevents
possible pure anti-freeze chemical reactions to
block heater elements which can burn out the
element. Please see the technical data Section
5 for proper cooling system capacities of each
model.

WATER

Water can produce a corrosive environment in the cooling
system, and the mineral content may permit scale deposits to
form on internal cooling surfaces. Therefore, inhibitors must
be added to control corrosion, cavitation, and scale deposits.

Chlorides, sulfates, magnesium and calcium are among the
materials which make up dissolved solids that may cause scale
deposits, sludge deposits, corrosion or a combination of these.
Chlorides and/or sulfates tend to accelerate corrosion, while
hardness (percentage of magnesium and calcium salts broadly

classified as carbonates) causes deposits of scale. Water
within the limits specified in Fig. 3 is satisfactory as an engine
coolant when properly inhibited. Use of distilled water is
preferred.

ANTIFREEZE

Use an ethylene glycol coolant (low silicate formulation) that
meets or exceeds the standard of either the GM 6038-M
formulation (GM 1899-M performance) or ASTM D 4985
requirements.

A 50% coolant/water solution is recommended. Concentra-
tions over 70% are not recommended because of poor heat
transfer capability, adverse freeze protection and possible
silicate dropout. Concentrations below 30% offer little freeze,
boil over or corrosion protection.

IMPORTANT
Never use automotive-type coolants (such as
those meeting ASTM D3306 or ASTM D4656).
These coolants do not contain the correct
additives to protect heavy-duty diesel engines.
They often contain a high concentration of
silicates and may damage the engine or cooling
system.

COOLANT INHIBITOR

The importance of a properly inhibited coolant cannot be
over-emphasized. A coolant which has insufficient or no
inhibitors at all, invites the formation of rust, scale, sludge and
mineral deposits. These deposits can greatly reduce the cool-
ing systems efficiency and protection capabilities.

Recommended supplemental coolant inhibitors are a combi-
nation of chemical compounds which provide corrosion pro-
tection, cavitation suppression, pH controls and prevent scale.
These inhibitors are available in various forms, such as liquid
packages or integral parts of anti-freeze.

It is imperative that supplemental inhibitors be added to all
VMFP engine systems. A pre-charge dosage must be used at

Chlorides (Maximum)
Sulfates (Maximum)
Total Dissolved Solids (Maximum)
Total Hardness (Maximum)

PARTS PER
MILLION

GRAINS PER
GALLON

40
100
340
170

2.5
5.8
20
10

Fig. 3 Satisfactory Water Limits
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the initial fill and the maintenance dosage used at each service
interval. Serious damage will occur unless inhibitors are used.
Some of the more common corrosion inhibitors are borates,
nitrates and silicates.

Inhibitors become depleted through normal operation, addi-
tional inhibitors must be added to the coolant as required to
maintain original strength levels. Refer to Fig. 4 for proper
concentrations of inhibitors.

Do not use soluble oils or chromate inhibitors in VMFP
engines. Detrimental effects will occur.

To properly check inhibitor concentrations it may be neces-
sary to contact your local Distributor/Dealer for assistance.
Refer to Parts Information Section 6, Page 46, to obtain the

Max.
PPM

Boron (B)
Nitrite (NO2)
Nitrates (NO3)
Silicon (Si)
Phosphorous (P)
pH

1000
800

1000
50

300
8.5

Min.
PPM

1500
2400
2000
250
500
10.5

Fig. 4 - Proper Concentrations Of Inhibitors

part number for the Factory Coolant Analysis Kit. This kit can
be purchased for a nominal fee for analyzing the condition of
the engine's coolant.

PROCEDURE FOR FILLING ENGINE

During filling of the cooling system, air pockets may form.
The system must be purged of air prior to being put in service.
This is best accomplished by filling with a pre-mix solution,
to the top of filler neck. Install the pressure cap, start and run
engine until the temperature stabilizes at approximately 160˚
- 200˚ F (71˚ - 93˚ C). During this warming process, you may
see coolant coming from the overflow tube attached at the
pressure cap location. This is a normal condition since the
coolant expands as it heats up. When the overflow ceases, stop
the engine.

To verify that the coolant is at a safe operating level, it's best
to wait until the engine temperature drops to approximately
140˚F (49˚C), or lower, before removing the pressure cap.
After the cap is removed, fill as necessary up to the bottom of
the fill neck.

CAUTION: Do not remove pressure cap while coolant is at
normal operating temperatures. Possible per-
sonal injury could result from the expulsion of
hot coolant.

PRESSURE CAP

Like most cooling systems, the Heat Exchanger type operates
under pressure. A typical cap shown in Fig. 5 maintains
system pressure to raise the coolant boiling point and permits
a somewhat higher operating temperature without coolant
loss. Pressure cap values are 9psi (62 kPa) on VMFP engines.

All pressure caps include a vacuum valve which opens during
cool down. This prevents an internal vacuum from being
formed which could contribute to leaking seals and hoses
collapsing.

Fig. 5 - Typical Coolant Cap

VALVE OPENED
BY PRESSURE

VALVE OPENED
BY VACUUM
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THERMOSTAT

Each pump engine is equipped with a temperature controlling
thermostat(s). Normal operating range of these thermostat(s)
are: begin opening at 176˚ F (80˚ C), open fully at 194˚ F
(90˚ C). The thermostat is located at the front of the cylinder
head.

NOTE: Do not operate VMFP engines without a thermo-
stat. The engine will overheat and may cause
damage or injury.

ENGINE COOLANT HEATER

Fire pump engines must be able to assume full load immedi-
ately when used for emergency service. NFPA-20 specifica-
tions require an engine coolant heater Figure 6, to maintain a
minimum temperature of 120˚ F. (49˚ C). Maintaining this
temperature assists  the engine to start easily and produce
rated horsepower immediately. For fire pump units operation
in cold climates optional oil heaters are available to keep the

Fig. 6 - Engine Heater

engines lubricating oil at a safe temperature for emergency
start purposes. If pump room temperatures drop below 40˚ F
(4˚ C), lubricating oil heaters are required.

On the initial installation of each fire pump engine, it is the
responsibility of the installing contractor to wire the heater to
the pump room AC circuit. See Section 3.5 Electrical AC
Wiring Diagram, Fig. 6, Page 38, for correct wiring to the
heater.

NOTE: The factory has equipped the heater system with
silicone hoses and constant torque clamps. Re-
placement parts should be original equipment to
prevent coolant leaks.

CAUTION: Do not activate the AC circuit unless the engine
cooling system has been filled.

A pre-mix solution must be used. Chemical
reactions will occur if pure Ethylene Glycol
anti-freeze is allowed to fill the heater cavity
with AC circuits activated.
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Fig. 7 - Heat Exchanger

HEAT EXCHANGER COOLING

The heat exchanger cooling system is shown in Fig. 7. Cooling
water from the fire pump passes through the heat exchanger
core where it lowers the engine coolant temperature. Typical
cooling water connection points on the heat exchanger are
shown.

NOTE: The heat exchanger has a maximum cooling water
pressure rating of 60 psi (414 KPa).

➞➞
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1. Indicating manual valves

2. Water strainers

3. Pressure regulators

4. Solenoid valve (DC) (on horizontal pumps)

5. Pressure gauge

The heat exchanger discharge line must be a minimum of one
pipe size larger than the supply line. Discharge is to be made
to an open waste cone as specified in NFPA-20.

CAUTION: Damage to the heat exchanger may result if
cooling water plumbing (discharge) weight or stress is
applied to the heat exchanger.

Fig. 8 - Cooling Water Supply (Cooling Loop)

COOLING WATER SUPPLY (Cooling Loop)

This system is provided as part of the engine assembly.
Components for the cooling water supply are selected to
ensure adequate flow through the heat exchanger as required
by the engine at a specific cooling water temperature. The

➞➞
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cooling water supply is generally referred to as the "cooling
loop".  A typical cooling loop includes the following compo-
nents as shown in Fig. 8.

The solenoid valve may be omitted on vertical turbine pump
installations where no static pressure exists in the heat ex-
changer supply line while the engine is not running. Each
engine has a minimum requirement of cooling water flow.
Correct flow through the heat exchanger is critical for main-
taining the proper engine operating temperature.

Engine coolant temperature can be adversely affected by
insufficient cooling water flow or excessive ambient
temperature of the cooling water. See the technical data
Section 5 for each engine model's minimum cooling water
flow requirements at 60˚ F (16˚ C) and 95˚ F  (35˚ C) at
specified engine RPM ranges. Do not exceed cooling water
pressure or maximum flow allowance for the heat exchanger.

NOTE: Although engine operating temperature may
appear normal, engine cooling may be compro-
mised and possible engine damage will result if
cooling water flow is reduced.
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ZINC ELECTRODE

A sacrificial zinc anode is included with each heat exchanger.
Over a period of time, normal electrolytic action will occur
between dissimiliar metals within the heat exchanger. The
rate of material transfer is dependent on the electrolytic
strength of the transfer media (cooling water). It is the zinc
anode that gives up material in this process and thus preserves
the integrity of the heat exchanger.

MAINTENANCE AND SERVICE PROCEDURES

Weekly

1) Check coolant level weekly. The coolant (while being
maintained by the coolant heater) level should be at the
bottom of the filler neck. Because this is a closed system,
when operating temperature is reached, the pressure relief
cap may allow some excess coolant to expell out the
overflow tube until a stabilized level is reached.

6 Months

Check the condition of the pressure relief cap. The rubber seat
should be in sound condition. If it is cracked, split or frayed,
do not use. Do not attempt to run engine without a pressure
cap. The cap has a 9 P.S.I. (62 kPa) relief rating, which is not
to be altered if a replacement cap is required.

Yearly

1) Zinc Electrode
Zinc electrode should be inspected and replaced if more
than half deteriorated.

2) Inhibitor – Check the amount of inhibitor chemicals re-
maining and add if necessary.

NOTE: Coolant should be changed every two years.
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ENGINE OPERATING SYSTEM

VMFP engines used for fire pump service include two electri-
cal systems. The engine heater system (AC), and the engine
starting and control system (DC). The starting and control
circuits are integral with the DC wiring harness but are
separated for explaining operation, maintenance and service
procedures. This includes two starting motors, battery charg-
ing alternator, wiring harness, battery insulator, electric in-
strumentation, run-stop solenoid and two battery systems. For
identification reasons only, usually 12 V DC systems have 2
batteries. Under normal operating conditions, signals for
running and shutdown are transmited from the AEC. With the
AEC switch on "automatic", a specific drop in the fire main
line pressure or other pre-programmed signal will result in a
start of the diesel engine. Reference the DC wiring diagram
Fig. 5, Page 37.

CAUTION: These engines have been pre-set for a specific
operational speed (RPM). When started, the
engine will quickly reach this setting. The en-
gines do not have idle speed settings.

 With the AEC switch on "Test", the engine can be test started
from the AEC using either battery system A or B. Engine
stopping is accomplished by switching the controller selector
to the "Off" position. Consult the AEC operation manual for
specific operational instructions.

NOTE: Prior to turning the AEC to any position other
than automatic, please read the paragraph labeled
"IMPORTANT" in Section 2, Page 9.

The engine DC starting and control system terminates at the
Instrument Panel (IP). From this point, the engine is electri-

ELECTRICAL SYSTEM

Engine Operating System
Manual Starting Instructions
Fuel Injection Pump Solenoid
Instrumentation And Controls
Speed Switch
Battery Charging Alternator
Starters
Alarms
Batteries
Battery Cables
Wiring Diagram
Warning Light
Maintenance And Service Procedures

cally connected to the (AEC). Both automatic operation and
test signals are sent to the engine from the AEC. Under
emergency conditions, or if the AEC should become defective
or disconnected, it is possible to start the engine by operating
manual crank switch #1 or #2. Both switches are located on the
IP. See Fig. 1. Specific emergency operating instructions are
attached to the IP and explained in detail under MANUAL
STARTING of this section. The IP includes a warning indica-
tor that will remain on when the mode selector is in manual
mode. Engine wiring diagrams for AC and DC systems are
shown in this section.

TO START ENGINE

1. REFER TO PG. 9 “IMPORTANT”  ON AEC OPERA-
TION.

2. POSITION MODE SELECTOR TO MANUAL RUN.
Fig. 1.

3. LIFT AND HOLD MANUAL CRANK #1  UNTIL EN-
GINE STARTS, OR RELEASE AFTER 15 SECONDS.
IF UNIT FAILS TO START, WAIT FOR 15 SECONDS,
USE MANUAL CRANK #2  AND REPEAT STEP.

MANUAL STARTING INSTRUCTIONS

The engine can be operated without using the engine AEC.
Use the following procedure when manual starting is re-
quired. Refer to Fig. 1.
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4. IF COOLING WATER  IS NOT FLOWING OR
ENGINE TEMPERATURE IS TOO HIGH, OPEN
COOLING SYSTEM MANUAL BY-PASS VALVES.

TO STOP ENGINE

1. RETURN MODE SELECTOR SWITCH TO AUTO-
MATIC, AND MANUAL STOP  POSITION, ENGINE
WILL STOP.

2. CLOSE COOLING SYSTEM MANUAL BY-PASS
VALVE.

IMPORTANT:
DO NOT LEAVE THE MODE SELECTOR SWITCH
IN THE MANUAL RUN  POSITION DURING AUTO-
MATIC OPERATION. (THE CONTROLLER WILL BE
UNABLE TO STOP THE ENGINE AND DAMAGE
MAY RESULT ).

1 Emergency Operating
Instructions

2 Automatic-Manual
Mode Selecter

3 Manual Crank Controls

4 Overspeed Reset

5 Warning Light

6 Overspeed Verification

FUEL INJECTION PUMP / GOVERNOR
SOLENOID(S)

A DC solenoid integral to the fuel injection pump and a DC
solenoid external to the governor are essential to the operation
of the engine. When energized they allow the fuel injection
pump internal governor to take control of fuel injection. These
solenoids remain energized during engine operation, when
De-energized the engine stops.

INSTRUMENTATION AND CONTROLS

Figure 1, shows the instrumentation panel which contains the
following gauges:

1. Tachometer with integral Hourmeter

2. Oil Pressure

3. Two-Battery Voltmeters

4. Engine Coolant Temperature

TACHOMETER AND INTEGRAL HOURMETER –
This meter receives its signal from the overspeed switch to
read engine RPM, in addition the hourmeter records a cumu-
lative total of engine operating hours.

OIL PRESSURE – This electrical gauge gives engine oil
pressure readings in English and Metric Units (PSI & KPA).
The pressure sensor unit signaling the gauge is found on top
of the flywheel cover under a protective guard.

ENGINE COOLANT TEMPERATURE – This electri-
cal gauge indicates degrees of coolant operating temperature
in fahrenheit (˚F) and celsius (˚C). The sensor is located in the
right side of the thermostat housing.

VOLTMETERS – Each VMFP gauge panel contains two
battery voltmeters, one for battery #1 and one for battery #2.

Fig. 1 - Instrument Panel

➞➞

➞➞

1
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➞➞3
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➞➞
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➞➞
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Fig. 3 - Magnetic Pickup

SPEED SWITCH

After the engine has started and reached 1000 RPM, the speed
switch signals the controller to terminate the starter cranking
action. In the event of an engine overspeed, the speed switch
signals the AEC and also effects an engine shutdown. The
OVERSPEED RESET (Fig. 1) switch is included on the
instrument panel. Should an overspeed condition occur, in-
vestigate the cause and make necessary corrections before
placing engine back in service. The OVERSPEED RESET
must be manually lifted to reset.

NOTE: This reset operation must be completed to allow
a restart. If not, the engine will not start thru the
AEC or manually.

A magnetic-pickup, mounted in the rear block plate Fig. 3,
provides the input signal for the overspeed switch. The mag-
netic-pickup senses the speed of the engine by counting
flywheel ring gear teeth per second. There should be a 0.03"
air gap between the top of the ring gear. With one tooth
centered in the magnetic pickup hole, thread the pickup in
until it touches the gear tooth and then back it out 1/2 turn.
Tighten jam nut while holding the pickup in position. Recon-
nect to wiring harness.

CALIBRATION

Both crank terminate (SW#1) and overspeed (SW#2) set
points, are set at the factory and should not require additional
calibration. Adjustments can be made to the set points of
SW#1 and/or SW#2 if required using a jewelers screw driver.
Turning the corresponding adjustment screw CW to increase

or CCW to decrease the set point. To access either adjustment
screw remove the small cover plate on the face of the speed
switch located in the Instrument Panel.

Crank terminate (SW#1) adjustment should be done reading
“engine crankshaft” speed at the front of the engine using a
hand held tachometer. For starter protection and optimum
engine stability, this switch should be calibrated to 1000
RPM.

Overspeed (SW#2) adjustment should be done reading “en-
gine crankshaft” speed at the front of the engine using a hand
held tachometer. This switch should be calibrated to 120% of
rated speed, but never higher than 4000 RPM. Refer to the
stainless steel nameplate located on the left rear engine mount
for the correct rated speed.

OVERSPEED VERIFICATION

Hold the OVERSPEED VERIFICATION switch in the
“up” position. This will provide the AEC with an overspeed
signal and engine shutdown at 67% of the set overspeed RPM.

Start the engine via the AEC, the speed switch will effect an
overspeed signal and shutdown protecting both the engine and
pump.

EXAMPLE
Rated Speed : 3000 RPM

Overspeed Shutdown : 3600 RMP (120% of 3000 RPM)
Verification Shutdown : 2412 RPM (67% of 3600 RPM)
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CAUTION

After verification of SW#2, lift the OVERSPEED RESET
switch to re-instate normal operation of the engine and speed
switch.

WARNING: All current production VMFP engines use elec-
tronic overspeed protection controls. Due to the
delicate nature of this devise, it is mandatory
that diagnostic probing or continuiny checks of
the circuitry be done with the electrical power
off. Probing with any device that causes surges
to exceed ratings will damage this control. This
warning applies to terminals of the overspeed
switch and terminal strip inside the IP. All failed
speed switches must be returned to Clarke.
Pending inspections will determine if the failed
switch is warrantable.

BATTERY CHARGING ALTERNATOR

The belt driven alternator provides power to recharge both
battery banks directly through the battery isolator. The battery
isolator prevents cross current from one battery bank to the
other. The alternator is mounted on the front of the engine as
shown in Fig. 4. The alternator belts are driven from the
crankshaft pulley.

STARTERS

The DC electric starting motor provides cranking effort to
initiate an engine start. Two starters are mounted on the rear
blockplate on the right side of the engine. Each starter is fully
capable of cranking the engine. Two starters are provided for
redundancy.

When a start signal is received the AEC will automatically
alternate starters depending on available voltage. For auto-
matic or test operation the start control signal is initiated from
the AEC. Manual start is accomplished at the engine instru-
ment panel. Refer to the panel for detail instructions.

NOTE: An over-running clutch is included on the starter
drive to prevent damage from overspeeding.

ALARMS

Two alarm switches provide condition signals to the engine
controller. A coolant temperature switch is provided and Fig. 4 - Typical Alternator

mounts at the rear of the water manifold. When the coolant
temperature reaches 215˚ F (102˚ C), the switch closes and
causes a light to burn and sounds an alarm bell on the AEC.

A dual switch oil pressure switch is also provided. If oil
pressure drops to 20 PSI (138 kPA), the normally closed
switch returns to a closed position, which causes a light to burn
and sound an alarm on the AEC. The normally open switch is
used to disable the high temperature circuit when the engine
is not running.

Neither a high coolant temperature or a low oil pressure
condition will cause the AEC to stop the engine. The alarm
bell can be silenced at the AEC. Upon doing so an investiga-
tion must be made to determine the cause. AEC lights will
continue to burn until the fault is corrected.

BATTERIES

NFPA-20 requires that fire pump systems include two inde-
pendent battery units. Each battery bank must have capacity,
at 40˚ F (4.5˚ C), sufficient to maintain cranking speed through
a 6 minute cycle (15 seconds cranking and 15 seconds rest, in
12 consecutive cycles). Battery recommendations are shown
for each engine on the respective model in Section 5.

BATTERY CABLES

Customer Supplied Battery Cables should be sized as recom-
mended in Section 5.
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Fig. 5 - DC Wiring Diagram



VMFP

Page 38

SECTION 3.5

Fig. 6 - AC Wiring Diagram
Jacket Water Heater
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MAINTENANCE AND SERVICE PROCEDURES

WIRING DIAGRAM

In this section two wiring diagrams are provided - Fig. 5,
Drawing C07671 for DC circuits, and Fig. 6, Drawing C07651
for AC circuits. All DC wiring is color coded on VMFP
engines up to the strip connector inside the instrument panel.
Connections made to the AEC from this point are the respon-
sibility of the installing contractor. The only AC wiring

requirement is for the Engine Heaters. This is also the respon-
sibility of the installing contractor.

CAUTION: The Engine Coolant Heater is not to be
energized unless the cooling system is filled.
Heater element will be damaged.

ENGINE HEATER

The engine heaters are required by NFPA-20 specification to
maintain the engine coolant temperature. Check the engine
temperature gauge. Engine temperature will cycle. See Fig. 6
for AC wiring, diagram.

A. Condition: - Maintains Temperature
Service: - No Service Required

B. Condition: - Engine coolant at room temperature
Service: - 1. Check AC POWER SOURCE.

2. Check wiring connections.
3. Check thermostat function.
4. Replace heater if defective.

CAUTION: DISCONNECT AC POWER TO HEATER
SYSTEM BEFORE DRAINING ENGINE
COOLANT.

INSTRUMENTS

Check instruments while running unit to be sure they are
functional. Replace broken or defective instruments. If hour-
meter is replaced, record accumulated hours from replaced
hourmeter.

BATTERY CHARGING ALTERNATOR

Inspect the terminals for corrosion and loose connections and
the wiring for broken wires. Replace or repair as necessary.
Service alternator with authorized service dealer.

New standard V-belts will stretch after the first few hours of
operation. Run the engine for 15 minutes to seat the belts, then
readjust the tension. Check the belts and tighten after 1/2 hour
and again after 6 months. Thereafter, check the tension of the

drive belts every 6 months and adjust if necessary as described
in the drive belts section on Page 8.

Refer to “Important” Pg. 9 to turn off the AEC. Run engine by
following steps 1-3 Pg. 33 “To Start Engine”. While engine is
running check the voltages on the instrument panel to verify
a 12 volt system. Stop the engine by following step 1-2 Pg. 34
“To Stop Engine” and return the AEC selector to “Automatic”
position and the manual operating lever to AUTO-OFF posi-
tion.

STARTER

Inspect the terminals for corrosion and loose connections and
the wiring for broken wires. Replace or repair as necessary.
Service starter with authorized service dealer.

BATTERIES

Check the specific gravity of the electrolyte in each cell of the
battery each week. In warm weather it should be checked
more frequently due to a more rapid loss of water from the
electrolyte. The electrolyte level should be maintained in
accordance with the battery manufacturer's recommenda-
tions. Keep all terminals clean and free from corrosion.

NOTE: Coating terminal connection with petroleum jelly
will prevent rapid corrosion buildup.

WIRING SYSTEM

Annually, open the instrument panel to check tightness of all
terminal connections. Additionally, reference DC wiring dia-
gram, Fig. 5, Page 37, and check tightness of all terminal
connections. Use caution during this process to prevent unin-
tentional grounding of any circuits which may cause damage.
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DRIVE SHAFT ALIGNMENT

To check the alignment of the pump shaft and engine crankshaft
centerlines for proper Parallel Offset and Angular tolerance,
the driveshaft must be installed between the flywheel drive
disc and the flanged hub on the pump shaft.

For proper procedure to take the pump out of service refer to,
“IMPORTANT” on Page 11 of the Operation and Maintenance
Manual.

Before removing the driveshaft guard, disconnect the negative
battery cable from both batteries.

The following steps describe the proper way to check
alignment. A small pocket scale or ruler with millimeter
markings is recommended to make all measurements.

A. To check the Horizontal Parallel Offset, the driveshaft
must be in the proper orientation.

1. Rotate the shaft so the reference “AB” on the flywheel
drive disc is in the 12 o’clock position shown on
Fig. 1.

2. Measure from the rear face of the flywheel drive disc
to point A. (Point A is on the bearing bore as shown in
Fig. 1., on the instrument panel side of the engine).
This measurement must be:

B. With the driveshaft in the same orientation as the previous
step (Step A), check the Horizontal Angular alignment of
the shafts.

1. Measure from the front face of the pump shaft flange
to point B. (Point B is the bearing bore on the exhaust
side of the engine). This measurement should be equal
to the measurement at point A5 1 mm.

C. To check the Vertical Parallel Offset, the driveshaft must
be re-orientated.

1. Rotate the shaft 90˚ so the reference “CD” on the
flywheel drive disc is in the position shown on Fig. 2.

2. Measure from the rear face of the flywheel drive disc
to point C. (Point C is the same as point A with the
driveshaft rotated 90˚). The measurement at Point C
must be:

D. With the driveshaft in the same orientation as the previous
step (Step C), check the Vertical alignment of the shafts.

1. Measure the front face of the pump shaft flange to
point D. (Point D is the same as point B, with the
driveshaft rotated 90˚). The measurement must be
equal to the measurement at point C5 1 mm.

Move the engine side to side as necessary to correct
measurements in Step A and B. Loosen the four mounting
bolts, one at each corner of the engine. The holes are slotted
to allow side movement. Re-torque mounting bolts to 75 Lb.
Ft. (102 Nm). Repeat Steps A and B.

Raise the engine in the front and/or rear as necessary to correct
measurements in Step C and D. Install shims between the
engine mounting angle and the top of the vibration isolators.
Re-torque mounting bolts to 75 Lb. Ft. (102 Nm). Repeat
Steps A, B, C and D.

NOTE: Be sure the engine weight is resting fully on the
vibration isolators before measuring alignment.

Re-install all guards before re-connecting the battery cables.

In accordance with “IMPORTANT” procedure on Page 11,
test start the engine on each battery, then return the system to
the automatic mode.

DRIVE SHAFT MAINTENANCE

1. To maintenance the drive shaft disconnect the negative
battery cables, then remove the black plugs from guard
and set aside.

2. Rotate engine so the u-joint grease zerks are positioned
at a acess hole in guard.

3. Using a hand held grease gun with N.L.G.I. grade 1 or 2
grease position on zerk. Pump with grease as required.

4. Repeat Steps 2 & 3 as needed to service all caps.

5. Re-install black plastic plugs and re-connect negative
battery cables.

5852 mm.
MEASUREMENT MODELS

6854 mm.
04HN, 04HT, 06HT
T6HT, L6HR, T6HR

6051 mm.
MEASUREMENT MODELS

7151 mm.
04HN, 04HT, 06HT
T6HT, L6HR, T6HR



VMFP

Page 41

SECTION 3.6



VMFP

Page 42

SECTION 4

ENGINE TUNE-UP

There is no scheduled interval for performing an engine tune-
up. As long as the engine is performing satisfactorily, no tune-
up should be necessary.

SPEED CONTROL

The engine speed is pre-set at the factory to provide the
horsepower indicated on the FM/UL nameplate. In accor-

dance with NFPA-20 requirements,  this is a tamper-proof
mechanism.

NOTE: This engine has no idle speed setting.

If engine performance is not satisfactoy, contact your local
Distributor/Dealer for assistance.

A mechanical governor controls the engine speed. The gover-
nor on the VMFP engine is built into the fuel injection pump
located on the left side of the engine. Figure 1 shows the
governor and pump location on each engine.

All governors are adjusted to the FM/UL nameplate BHP and
RPM before leaving Clarke. During Start-Up Inspection or
when placing reconditioned units into service, some minor

MECHANICAL GOVERNOR - SPEED ADJUSTMENT

Figure 1 - Governor and Pump Location (Adjustments)

speed adjustment may be required. It is recommended that this
adjustment be performed by the authorized Distributor Dealer
representative.

NOTE: RPM adjustments should be made while the pump
is flowing water at its peak horsepower demand
point.

➞➞
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To adjust the speed on the VMFP engine:

A. Start engine by following the “Important” instructions
on Page 9 and manual starting instructions on
Page 33.

B. Let the engine warm-up. Loosen the jam nut (Fig. 1).

C. While observing the instrument panel tach rotate the
long adjustor clockwise to lower the RPM and counter

clockwise to raise the RPMs, until desired speed is
obtained (shown in Figure 1).

D. Holding secure the long adjustor with a wrench
tighten the jam nut.

E. Stop engine by following “To Stop Engine” on Page
34.
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This section includes the Installation and Operating Data for all VMFP
engine models. Additionally, the basic Engine Materials and Construction
are also provided. The specific model and page reference are listed below.

Engine Mat'l
& Construction

Page

Installation &
Operation Data

Page

VMFP-04HN
VMFP-04HT
VMFP-06HT
VMFP-T6HT
VMFP-L6HR
VMFP-T6HR

Engine Model

44 - Z - 1
44 - Z - 1
44 - Z - 1
44 - Z - 1
44 - Z - 1
44 - Z - 1

44 - A
44 - B
44 - C
44 - D
44 - E
44 - F

-  1 & 2
-  1 & 2
-  1 & 2
-  1 & 2
 -  1 & 2
-  1 & 2

TECHNICAL DATA

................................................................................Page
Engine Control Wiring Diagram - DC .................................... 37
Engine Heater Wiring Diagram - AC ...................................... 38

Fig.
5
6



*Positive and Negative Cables Combined Length (Continued)

Basic Engine Description
Engine Manufacturer .................................................................................................... VM Motori/Detroit Diesel
Ignition Type ................................................................................................................. Compression (Diesel)
Number of Cylinders ..................................................................................................... 4
Bore and Stroke - in. (mm) ........................................................................................... 3.70 x 3.93 (94 x 100)
Displacement - in.3 (L) .................................................................................................. 169 (2.8)
Compression Ratio ....................................................................................................... 17.0:1
Valves per Cylinder -  Intake ......................................................................................... 1

Exhaust ...................................................................................... 1
Combustion System ..................................................................................................... Direct Injection
Engine Type .................................................................................................................. In-Line, 4 Stroke Cycle
Aspiration ..................................................................................................................... Natural
Firing Order (CW Rotation) ........................................................................................... 1 - 3 - 4 - 2
Charge Air Cooling Type ............................................................................................... None
Rotation (Viewed from Front) - Clockwise .................................................................... Standard

Counter-Clockwise ...................................................... Not Available
Engine Crankcase Vent System .................................................................................... Open
Installation Drawing ...................................................................................................... D-482

Cooling System
Engine H2O Heat - Btu/sec. (kJ/sec.) ..........................................................  35.7 (37.7) 38.7 (40.8) 45.3 (47.8) 49.5 (52.2)
Engine Radiated Heat - Btu/sec. (kJ/sec.) ..................................................  10.7 (11.3) 11.6 (12.2)  13.6 (14.3) 14.8 (15.6)
Heat Exchanger Minimum Flow

60˚F Raw H2O - gal./min. (L/min.) ...................................................... 4.0 (15)  5.0 (20)  5.5 (21)  6.0 (23)
95˚F Raw H2O - gal./min. (L/min.) ...................................................... 7.7 (29)  8.3 (31)  8.7 (33)  9.0 (34)

Heat Exchanger Maximum Cooling H2O
Inlet Pressure - lb./in.2 (kPa) ................................................................................ 60 (414)
Flow - gal./min (L/min.) ........................................................................................ 20 (76)

Cooling H2O Supply Bypass
Maximum Inlet Pressure - lb./in.2 (kPa) ................................................................ 300 (2069)

Thermostat, Start to Open - ˚F (˚C) ............................................................................... 176 (80)
Fully Open - ˚F (˚C) .................................................................................... 194 (90)

Engine Coolant Capacity - qt. (L) .................................................................................. 6.3 (6.0)
Coolant Pressure Cap - lb./in.2 (kPa) ............................................................................ 9-10 (62-69)
Maximum Engine H2O Temperature - ˚F (C) .................................................................. 210 (99)
Minimum Engine H2O Temperature - ˚F (˚C) ................................................................. 160 (71)

Electric System - DC
System Voltage (Nominal) ............................................................................................ 12
Battery Capacity for Ambients Above 32˚F - CCA @ 0˚F ................................................ 640

Voltage (Nominal) ................................................................................................. 12
Qty. per Battery Bank ............................................................................................ 1
SAE size per J537 ................................................................................................. 4D-640

Battery Cable Circuit*, Max Resistance - ohm .............................................................. 0.0017
Battery Cable Minimum Size

0-120 in. Circuit* Length .................................................................................. No. 00
121-160 in. Circuit* Length .................................................................................. No. 000
161-200 in. Circuit* Length .................................................................................. No. 0000

Charging Alternator Output - Amp. ............................................................................... 40
Starter Cranking Amps - @ 60˚ F .................................................................................. 310

NOTE: This Engine Is Intended For Indoor Installation Or In A Weatherproof Enclosure. Page 44-A-1

2800 3000 3300 3600

VMFP-04HN
INSTALLATION & OPERATION DATA



VMFP-04HN
INSTALLATION & OPERATION DATA (Continued)

Exhaust Flow - ft.3/min. (m3/min.) ............................................................. 327 (9.3) 359 (10)    381 (11)      406 (11)
Exhaust Temperature - ˚F (˚C) .................................................................... 1030 (554) 1070 (577)  1090 (588)   1120 (604)
Maximum Allowable Back Pressure - in. H2O (kPa) ...................................................... 30 (7.5)
Minimum Exhaust Pipe Dia. - in. (mm)** .................................................................... 2.5 (64)

Fuel System
Fuel Consumption - gal./hr. (L/hr.) ............................................................ 2.2 (8.3)   2.2 (8.3)   2.7 (10)   2.8 (11)
Fuel Pressure - lb./in.2 (kPa) ......................................................................................... 4.4-5.8 (30-40)
Minimum Line Size - Supply - in. (mm)** .................................................................... 0.37 Sch. 40 - Black
Minimum Line Size - Return - in. (mm)** .................................................................... 0.25 Sch. 40 - Black
Maximum Allowable Fuel Pump Suction

With Clean Filter - in. H2O (mH2O) ........................................................................ 39.4 (1.0)
Maximum Allowable Head on Fuel Pump - ft (m) ......................................................... 9.8 (3.0)
Fuel Filter Micron Size .................................................................................................. 4
Fuel Modulator/Setting ................................................................................................. None

Heater System
Jacket Water Heater ...................................................................................................... Standard

Wattage (Nominal) ............................................................................................... 850
Voltage - AC, 1P ................................................................................................... 115 (+5%, –10%)
Optional Voltage - AC, 1P ..................................................................................... 230 (+5%, –10%)

Lube Oil Heater Wattage (Required When Ambient Is Below 50˚F (10˚C) ..................... 100

Induction Air System
Air Cleaner Type ........................................................................................................... Indoors Service Only - Washable
Air Intake Restriction Maximum Limit

Dirty Air Cleaner - in. H2O (kPa) ......................................................... 3.0 (0.7)   3.2 (0.8)  3.4 (0.8)  3.6 (0.9)
Clean Air Cleaner - in. H2O (kPa) ........................................................ 1.0 (0.2)   1.2 (0.3)  1.4 (0.3)  1.6 (0.4)

Engine Air Flow - ft.3/min. (m3/min.) ....................................................... 118 (3.3) 126 (3.6) 132 (3.7) 138 (3.9)
Maximum Allowable Temperature (Air To Engine Inlet) - ˚F (˚C)*** ............................. 130 (54)

Lubrication System
Oil Pressure - normal - lb./in.2 (kPa) ............................................................................. 58-65 (400-450)
In Pan Oil Temperature - ˚F (˚C) .................................................................................... 200-230 (93-110)
Oil Pan Capacity - High - qt. (L) .................................................................................... 7.7 (7.3)

Low - qt. (L) .................................................................................... 6.4 (6.1)
Total Oil Capacity with Filter - qt. (L) ............................................................................ 8.2 (7.8)

Performance
BMEP - lb./in.2 (kPa) ..................................................................................  84 (579)  88 (607)    80 (552)     78 (538)
Piston Speed - ft./min. (m/min.) ................................................................ 1834 (559) 1965 (599)  2162 (659)   2358 (719)
Noise - dB (A) @ 1m .................................................................................     108     109       109        110
Power Curve ................................................................................................................. CDDA - H044 - 01

Exhaust System

CDDA OCT 96 JTW

**Based On Nominal System. Flow Analysis Must Be Done To Assure Adherance To System Limitations.
(Minimum Exhaust Pipe Diameter is based on 15 feet of pipe, one elbow, and a silencer

pressure drop no greater than one half the max. allowable back pressure.)

***Review For Power Deration If Air Entering Engine Exceeds 77˚ F (25˚ C).

Page 44-A-2

2800 3000 3300 3600



*Positive and Negative Cables Combined Length (Continued)

Basic Engine Description
Engine Manufacturer .................................................................................................... VM Motori/Detroit Diesel
Ignition Type................................................................................................................. Compression (Diesel)
Number of Cylinders ..................................................................................................... 4
Bore and Stroke - in. (mm) ........................................................................................... 3.70 x 3.93 (94 x 100)
Displacement - in.3 (L) .................................................................................................. 169 (2.8)
Compression Ratio ....................................................................................................... 17.0:1
Valves per Cylinder -  Intake ......................................................................................... 1

Exhaust ...................................................................................... 1
Combustion System ..................................................................................................... Direct Injection
Engine Type .................................................................................................................. In-Line, 4 Stroke Cycle
Aspiration ..................................................................................................................... Turbocharged
Firing Order (CW Rotation) ........................................................................................... 1 - 3 - 4 - 2
Charge Air Cooling Type ............................................................................................... None
Rotation (Viewed from Front) - Clockwise .................................................................... Standard

Counter-Clockwise ...................................................... Not Available
Engine Crankcase Vent System .................................................................................... Open
Installation Drawing ...................................................................................................... D-482

Cooling System
Engine H2O Heat - Btu/sec. (kJ/sec.) ..........................................................  53.3 (56.2) 56.7 (59.8) 60.7 (64.0) 64.5 (68.1)
Engine Radiated Heat - Btu/sec. (kJ/sec.) ..................................................  16.0 (16.9) 17.0 (17.9)  18.2 (19.2) 19.4 (20.5)
Heat Exchanger Minimum Flow

60˚F Raw H2O - gal./min. (L/min.) ...................................................... 6.0 (23)  6.5 (25) 7.0 (26) 7.5 (28)
95˚F Raw H2O - gal./min. (L/min.) ...................................................... 9.0 (34)  10 (38) 12 (45) 13 (49)

Heat Exchanger Maximum Cooling H2O
Inlet Pressure - lb./in.2 (kPa) ................................................................................ 60 (414)
Flow - gal./min (L/min.) ........................................................................................ 20 (76)

Cooling H2O Supply Bypass
Maximum Inlet Pressure - lb./in.2 (kPa) ................................................................ 300 (2069)

Thermostat, Start to Open - ˚F (˚C) ............................................................................... 176 (80)
Fully Open - ˚F (˚C) .................................................................................... 194 (90)

Engine Coolant Capacity - qt. (L) .................................................................................. 6.3 (6.0)
Coolant Pressure Cap - lb./in.2 (kPa) ............................................................................ 9-10 (62-69)
Maximum Engine H2O Temperature - ˚F (C) .................................................................. 210 (99)
Minimum Engine H2O Temperature - ˚F (˚C) ................................................................. 160 (71)

Electric System - DC
System Voltage (Nominal) ............................................................................................ 12
Battery Capacity for Ambients Above 32˚F - CCA @ 0˚F ................................................ 640

Voltage (Nominal) ................................................................................................. 12
Qty. per Battery Bank ............................................................................................ 1
SAE size per J537 ................................................................................................. 4D-640

Battery Cable Circuit*, Max Resistance - ohm .............................................................. 0.0017
Battery Cable Minimum Size

0-120 in. Circuit* Length .................................................................................. No. 00
121-160 in. Circuit* Length .................................................................................. No. 000
161-200 in. Circuit* Length .................................................................................. No. 0000

Charging Alternator Output - Amp. ............................................................................... 40
Starter Cranking Amps - @ 60˚ F .................................................................................. 310

NOTE: This Engine Is Intended For Indoor Installation Or In A Weatherproof Enclosure. Page 44-B-1
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INSTALLATION & OPERATION DATA



VMFP-04HT
INSTALLATION & OPERATION DATA (Continued)

Exhaust Flow - ft.3/min. (m3/min.) ............................................................. 484 (14) 515 (15)  568 (16)    634 (18)
Exhaust Temperature - ˚F (˚C) ....................................................................  840 (449) 863 (462) 895 (479) 930 (499)
Maximum Allowable Back Pressure - in. H2O (kPa) ...................................................... 30 (7.5)
Minimum Exhaust Pipe Dia. - in. (mm)** .................................................................... 3.0 (76)

Fuel System
Fuel Consumption - gal./hr. (L/hr.) ............................................................ 4.0 (15)   4.3 (16) 4.7 (18) 5.1 (19)
Fuel Pressure - lb./in.2 (kPa) ......................................................................................... 4.4-5.8 (30-40)
Minimum Line Size - Supply - in. (mm)** .................................................................... 0.37 Sch. 40 - Black
Minimum Line Size - Return - in. (mm)** .................................................................... 0.25 Sch. 40 - Black
Maximum Allowable Fuel Pump Suction

With Clean Filter - in. H2O (mH2O) ........................................................................ 39.4 (1.0)
Maximum Allowable Head on Fuel Pump - ft (m) ......................................................... 9.8 (3.0)
Fuel Filter Micron Size .................................................................................................. 4
Fuel Modulator/Setting ................................................................................................. Boost/None

Heater System
Jacket Water Heater ...................................................................................................... Standard

Wattage (Nominal) ............................................................................................... 850
Voltage - AC, 1P ................................................................................................... 115 (+5%, –10%)
Optional Voltage - AC, 1P ..................................................................................... 230 (+5%, –10%)

Lube Oil Heater Wattage (Required When Ambient Is Below 50˚F (10˚C) ..................... 100

Induction Air System
Air Cleaner Type ........................................................................................................... Indoors Service Only - Washable
Air Intake Restriction Maximum Limit

Dirty Air Cleaner - in. H2O (kPa) .........................................................  4.8 (1.2)  5.3 (1.3)  5.8 (1.4)  6.6 (1.6)
Clean Air Cleaner - in. H2O (kPa) ........................................................  2.8 (0.7)  3.3 (0.8)  3.8 (0.9)  4.6 (1.1)

Engine Air Flow - ft.3/min. (m3/min.) ....................................................... 200 (5.7) 209 (5.9) 225 (6.4) 245 (6.9)
Maximum Allowable Temperature (Air To Engine Inlet) - ˚F (˚C)*** ............................. 130 (54)

Lubrication System
Oil Pressure - normal - lb./in.2 (kPa) ............................................................................. 58-65 (400-450)
In Pan Oil Temperature - ˚F (˚C) .................................................................................... 210-250 (99-121)
Oil Pan Capacity - High - qt. (L) .................................................................................... 7.7 (7.3)

Low - qt. (L) .................................................................................... 6.4 (6.1)
Total Oil Capacity with Filter - qt. (L) ............................................................................ 8.2 (7.8)

Performance
BMEP - lb./in.2 (kPa) .................................................................................. 134 (924) 130 (896)   122 (841)    114 (786)
Piston Speed - ft./min. (m/min.) ................................................................ 1834 (559) 1965 (599)  2162 (659)   2358 (719)
Noise - dB (A) @ 1m ................................................................................. 105 (EST) 106 (EST)  106 (EST)    107 (EST)
Power Curve ................................................................................................................. CDDA - H044 - 02

Exhaust System

CDDA MAR 97 JTW

**Based On Nominal System. Flow Analysis Must Be Done To Assure Adherance To System Limitations.
(Minimum Exhaust Pipe Diameter is based on 15 feet of pipe, one elbow, and a silencer

pressure drop no greater than one half the max. allowable back pressure.)

***Review For Power Deration If Air Entering Engine Exceeds 77˚ F (25˚ C).

Page 44-B-2
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*Positive and Negative Cables Combined Length (Continued)

Basic Engine Description
Engine Manufacturer .................................................................................................... VM Motori/Detroit Diesel
Ignition Type................................................................................................................. Compression (Diesel)
Number of Cylinders ..................................................................................................... 6
Bore and Stroke - in. (mm) ........................................................................................... 3.70 x 3.93 (94 x 100)
Displacement - in.3 (L) .................................................................................................. 254 (4.2)
Compression Ratio ....................................................................................................... 17.0:1
Valves per Cylinder -  Intake ......................................................................................... 1

Exhaust ...................................................................................... 1
Combustion System ..................................................................................................... Direct Injection
Engine Type .................................................................................................................. In-Line, 4 Stroke Cycle
Aspiration ..................................................................................................................... Turbocharged
Firing Order (CW Rotation) ........................................................................................... 1 - 5 - 3 - 6 - 2 - 4
Charge Air Cooling Type ............................................................................................... None
Rotation (Viewed from Front) - Clockwise .................................................................... Standard

Counter-Clockwise ...................................................... Not Available
Engine Crankcase Vent System .................................................................................... Open
Installation Drawing ...................................................................................................... D-482

Cooling System
Engine H2O Heat - Btu/sec. (kJ/sec.) ..........................................................  60.1 (63.4) 71.1 (75.0)  82.8 (87.4) 90.2 (95.2)
Engine Radiated Heat - Btu/sec. (kJ/sec.) ..................................................  18.0 (19.0) 21.3 (22.5)   24.8 (26.2) 27.1 (28.6)
Heat Exchanger Minimum Flow

60˚F Raw H2O - gal./min. (L/min.) ...................................................... 8.3 (32)  10 (39)   12 (47)   14 (54)
95˚F Raw H2O - gal./min. (L/min.) ...................................................... 15 (58)  16 (62)   18 (70)   20 (70)

Heat Exchanger Maximum Cooling H2O
Inlet Pressure - lb./in.2 (kPa) ................................................................................ 60 (414)
Flow - gal./min (L/min.) ........................................................................................ 20 (76)

Cooling H2O Supply Bypass
Maximum Inlet Pressure - lb./in.2 (kPa) ................................................................ 300 (2069)

Thermostat, Start to Open - ˚F (˚C) ............................................................................... 176 (80)
Fully Open - ˚F (˚C) .................................................................................... 194 (90)

Engine Coolant Capacity - qt. (L) .................................................................................. 8.8 (8.5)
Coolant Pressure Cap - lb./in.2 (kPa) ............................................................................ 9-10 (62-69)
Maximum Engine H2O Temperature - ˚F (C) .................................................................. 210 (99)
Minimum Engine H2O Temperature - ˚F (˚C) ................................................................. 160 (71)

Electric System - DC
System Voltage (Nominal) ............................................................................................ 12
Battery Capacity for Ambients Above 32˚F - CCA @ 0˚F ................................................ 640

Voltage (Nominal) ................................................................................................. 12
Qty. per Battery Bank ............................................................................................ 1
SAE size per J537 ................................................................................................. 4D-640

Battery Cable Circuit*, Max Resistance - ohm .............................................................. 0.0017
Battery Cable Minimum Size

0-120 in. Circuit* Length .................................................................................. No. 00
121-160 in. Circuit* Length .................................................................................. No. 000
161-200 in. Circuit* Length .................................................................................. No. 0000

Charging Alternator Output - Amp. ............................................................................... 40
Starter Cranking Amps - @ 60˚ F .................................................................................. 325

NOTE: This Engine Is Intended For Indoor Installation Or In A Weatherproof Enclosure. Page 44-C-1

2800 3000 3300 3600

VMFP-06HT
INSTALLATION & OPERATION DATA



VMFP-06HT
INSTALLATION & OPERATION DATA (Continued)

Exhaust Flow - ft.3/min. (m3/min.) ............................................................. 696 (20)  780 (22)  900 (25)      944 (27)
Exhaust Temperature - ˚F (˚C) .................................................................... 915 (491) 1010 (543)  1125 (607) 1160 (627)
Maximum Allowable Back Pressure - in. H2O (kPa) ...................................................... 30 (7.5)
Minimum Exhaust Pipe Dia. - in. (mm)** .................................................................... 4.0 (102)

Fuel System
Fuel Consumption - gal./hr. (L/hr.) ............................................................ 5.8 (22)   6.5 (24) 7.2 (27) 7.6 (29)
Fuel Pressure - lb./in.2 (kPa) ......................................................................................... 4.4-5.8 (30-40)
Minimum Line Size - Supply - in. (mm)** .................................................................... 0.37 Sch. 40 - Black
Minimum Line Size - Return - in. (mm)** .................................................................... 0.25 Sch. 40 - Black
Maximum Allowable Fuel Pump Suction

With Clean Filter - in. H2O (mH2O) ........................................................................ 39.4 (1.0)
Maximum Allowable Head on Fuel Pump - ft (m) ......................................................... 9.8 (3.0)
Fuel Filter Micron Size .................................................................................................. 4
Fuel Modulator/Setting ................................................................................................. Boost/None

Heater System
Jacket Water Heater ...................................................................................................... Standard

Wattage (Nominal) ............................................................................................... 850
Voltage - AC, 1P ................................................................................................... 115 (+5%, –10%)
Optional Voltage - AC, 1P ..................................................................................... 230 (+5%, –10%)

Lube Oil Heater Wattage (Required When Ambient Is Below 50˚F (10˚C) ..................... 100

Induction Air System
Air Cleaner Type ........................................................................................................... Indoors Service Only - Washable
Air Intake Restriction Maximum Limit

Dirty Air Cleaner - in. H2O (kPa) ......................................................... 7.4 (1.8)   8.0 (2.0)  8.8 (2.2)  9.0 (2.2)
Clean Air Cleaner - in. H2O (kPa) ........................................................ 5.4 (1.3)   6.0 (1.5)  6.8 (1.7)  7.0 (1.7)

Engine Air Flow - ft.3/min. (m3/min.) ....................................................... 272 (7.7) 285 (8.1) 305 (8.6) 313 (8.9)
Maximum Allowable Temperature (Air To Engine Inlet) - ˚F (˚C)*** ............................. 130 (54)

Lubrication System
Oil Pressure - normal - lb./in.2 (kPa) ............................................................................. 58-65 (400-450)
In Pan Oil Temperature - ˚F (˚C) .................................................................................... 230-270 (110-132)
Oil Pan Capacity - High - qt. (L) .................................................................................... 10 (9.5)

Low - qt. (L) .................................................................................... 6.0 (5.7)
Total Oil Capacity with Filter - qt. (L) ............................................................................ 11 (10)

Performance
BMEP - lb./in.2 (kPa) .................................................................................. 116 (800) 120 (827)   114 (786)    100 (690)
Piston Speed - ft./min. (m/min.) ................................................................ 1834 (559) 1965 (599)  2162 (659)   2358 (719)
Noise - dB (A) @ 1m ................................................................................. 106 (EST) 107 (EST)  107 (EST)    108 (EST)
Power Curve ................................................................................................................. CDDA - H064 - 01

2800 3000Exhaust System

CDDA OCT 96 JTW

3300 3600

**Based On Nominal System. Flow Analysis Must Be Done To Assure Adherance To System Limitations.
(Minimum Exhaust Pipe Diameter is based on 15 feet of pipe, one elbow, and a silencer

pressure drop no greater than one half the max. allowable back pressure.)

***Review For Power Deration If Air Entering Engine Exceeds 77˚ F (25˚ C).

Page 44-C-2



(Continued)

Basic Engine Description
Engine Manufacturer .................................................................................................... VM Motori/Detroit Diesel
Ignition Type................................................................................................................. Compression (Diesel)
Number of Cylinders ..................................................................................................... 6
Bore and Stroke - in. (mm) ........................................................................................... 3.70 x 3.93 (94 x 100)
Displacement - in.3 (L) .................................................................................................. 254 (4.2)
Compression Ratio ....................................................................................................... 17.0:1
Valves per Cylinder -  Intake ......................................................................................... 1

Exhaust ...................................................................................... 1
Combustion System ..................................................................................................... Direct Injection
Engine Type .................................................................................................................. In-Line, 4 Stroke Cycle
Aspiration ..................................................................................................................... Turbocharged
Firing Order (CW Rotation) ........................................................................................... 1 - 5 - 3 - 6 - 2 - 4
Charge Air Cooling Type ............................................................................................... None
Rotation (Viewed from Front) - Clockwise .................................................................... Standard

Counter-Clockwise ...................................................... Not Available
Engine Crankcase Vent System ....................................................................................
Installation Drawing ...................................................................................................... D-482

Cooling System
Engine H2O Heat - Btu/sec. (kJ/sec.) ..........................................................  65.0 (68.6) 67.2 (70.9) 72.2 (76.2) 75.8 (80.0)
Engine Radiated Heat - Btu/sec. (kJ/sec.) ..................................................  18.0 (19.0) 21.3 (22.5)  24.8 (26.2) 27.1 (28.6)
Heat Exchanger Minimum Flow

60˚F (15˚C) Raw H2O - gal./min. (L/min.) ........................................... 13 (49)  14 (53) 15 (57) 16 (61)
95˚F (35˚C) Raw H2O - gal./min. (L/min.) ........................................... 20 (75)  21 (79) 22 (83) 23 (87)

Heat Exchanger Maximum Cooling H2O
Inlet Pressure - lb./in.2 (kPa) ................................................................................ 60 (414)
Flow - gal./min (L/min.) ........................................................................................ 30 (114)

Thermostat, Start to Open - ˚F (˚C) ............................................................................... 176 (80)
Fully Open - ˚F (˚C) .................................................................................... 194 (90)

Engine Coolant Capacity - qt. (L) .................................................................................. 8.8 (8.5)
Coolant Pressure Cap - lb./in.2 (kPa) ............................................................................ 10 (69)
Maximum Engine H2O Temperature - ˚F (C) .................................................................. 210 (99)
Minimum Engine H2O Temperature - ˚F (˚C) ................................................................. 160 (71)

Electric System - DC
System Voltage (Nominal) ............................................................................................ 12
Battery Capacity for Ambients Above 32˚F (0˚C)

Voltage (Nominal) ................................................................................................. 12
Qty. per Battery Bank ............................................................................................ 1
SAE size per J537 ................................................................................................. 4D-640
CCA @ 0˚F (–18˚C) ................................................................................................ 640
Reserve Capacity - Minutes .................................................................................. 285

Battery Cable Circuit*, Max Resistance - ohm .............................................................. 0.0017
Battery Cable Minimum Size

0-120 in. Circuit* Length .................................................................................. No. 00
121-160 in. Circuit* Length .................................................................................. No. 000
161-200 in. Circuit* Length .................................................................................. No. 0000

Charging Alternator Output - Amp. ............................................................................... 40
Starter Cranking Amps - @ 60˚ F (15˚C) ....................................................................... 325

NOTE: This Engine Is Intended For Indoor Installation Or In A Weatherproof Enclosure.

2800 3000 3300 3600

VMFP-T6HT
INSTALLATION & OPERATION DATA

*Positive and Negative Cables Combined Length
Page 44-D-1



VMFP-T6HT
INSTALLATION & OPERATION DATA (Continued)

Exhaust Flow - ft.3/min. (m3/min.) ............................................................. 707 (20) 788 (22)  828 (23)     885 (25)
Exhaust Temperature - ˚F (˚C) ....................................................................  934 (501) 965 (518)   1015 (546)  1019 (548)
Maximum Allowable Back Pressure - in. H2O (kPa) ...................................................... 30 (7.5)
Minimum Exhaust Pipe Dia. - in. (mm)** .................................................................... 4.0 (102)

Fuel System
Fuel Consumption - gal./hr. (L/hr.) ............................................................ 7.1 (27)   7.7 (29) 8.1 (31) 9.5 (36)
Fuel Pressure - lb./in.2 (kPa) ......................................................................................... 2.5-4.0 (17-28)
Minimum Line Size - Supply - in. (mm)** .................................................................... 0.37 Sch. 40 - Black
Minimum Line Size - Return - in. (mm)** .................................................................... 0.25 Sch. 40 - Black
Maximum Allowable Fuel Pump Suction

With Clean Filter - in. H2O (mH2O) ........................................................................ 39.4 (1.0)
Maximum Allowable Head above Fuel Pump, Supply or Return - ft (m) ....................... 9.8 (3.0)
Fuel Filter Micron Size .................................................................................................. 4

Heater System
Jacket Water Heater ...................................................................................................... Standard

Wattage (Nominal) ............................................................................................... 850
Voltage - AC, 1P ................................................................................................... 115 (+5%, –10%)
Optional Voltage - AC, 1P ..................................................................................... 230 (+5%, –10%)

Lube Oil Heater Wattage (Required Option When Ambient Is Below 40˚F (4˚C) ............ 100

Induction Air System
Air Cleaner Type ........................................................................................................... Indoors Service Only - Washable
Air Intake Restriction Maximum Limit

Dirty Air Cleaner - in. H2O (kPa) .........................................................  7.7 (1.9)  8.2 (2.0)  9.0 (2.2)  9.6 (2.4)
Clean Air Cleaner - in. H2O (kPa) ........................................................  5.7 (1.4)  6.2 (1.5)  7.0 (1.7)  7.6 (1.9)

Engine Air Flow - ft.3/min. (m3/min.) ....................................................... 272 (7.7) 298 (8.4) 304 (8.6) 319 (9.0)
Maximum Allowable Temperature (Air To Engine Inlet) - ˚F (˚C)*** ............................. 130 (54)

Lubrication System
Oil Pressure - normal - lb./in.2 (kPa) ............................................................................. 58-65 (400-450)
In Pan Oil Temperature - ˚F (˚C) .................................................................................... 230-270 (110-132)
Oil Pan Capacity - High - qt. (L) .................................................................................... 10 (9.5)
Total Oil Capacity with Filter - qt. (L) ............................................................................ 11 (10)

Performance
BMEP - lb./in.2 (kPa) .................................................................................. 150 (1034) 146 (1007)   135 (931)    126 (866)
Piston Speed - ft./min. (m/min.) ................................................................ 1834 (559) 1965 (599)  2162 (659)   2358 (719)
Noise - dB (A) @ 1m ................................................................................. 105 (EST) 106 (EST)  106 (EST)    107 (EST)
Power Curve ................................................................................................................. CDDA - H064 - 02

Exhaust System

CDDA JULY 99 JTW

**Based On Nominal System. Flow Analysis Must Be Done To Assure Adherance To System Limitations.
(Minimum Exhaust Pipe Diameter is based on 15 feet of pipe, one elbow, and a silencer

pressure drop no greater than one half the max. allowable back pressure.)

***Review For Power Deration If Air Entering Engine Exceeds 77˚ F (25˚ C).

2800 3000 3300 3600

Page 44-D-2



Page 44-E-1

(Continued)

Basic Engine Description
Engine Manufacturer .................................................................................................... VM Motori/Detroit Diesel
Ignition Type................................................................................................................. Compression (Diesel)
Number of Cylinders ..................................................................................................... 6
Bore and Stroke - in. (mm) ........................................................................................... 3.70 x 3.93 (94 x 100)
Displacement - in.3 (L) .................................................................................................. 254 (4.2)
Compression Ratio ....................................................................................................... 17.0:1
Valves per Cylinder -  Intake ......................................................................................... 1

Exhaust ...................................................................................... 1
Combustion System ..................................................................................................... Direct Injection
Engine Type .................................................................................................................. In-Line, 4 Stroke Cycle
Aspiration ..................................................................................................................... Turbocharged
Firing Order (CW Rotation) ........................................................................................... 1 - 5 - 3 - 6 - 2 - 4
Charge Air Cooling Type ............................................................................................... Raw Water Cooled
Rotation (Viewed from Front) - Clockwise .................................................................... Standard

Counter-Clockwise ...................................................... Not Available
Engine Crankcase Vent System ....................................................................................
Installation Drawing ...................................................................................................... D-482

Cooling System
Engine H2O Heat - Btu/sec. (kJ/sec.) ..........................................................  73.9 (78.0) 79.4 (83.8) 83.1 (87.7) 86.8 (91.6)
Engine Radiated Heat - Btu/sec. (kJ/sec.) ..................................................  18.0 (19.0) 21.3 (22.5)  24.8 (26.2) 27.1 (28.6)
Heat Exchanger Minimum Flow

60˚F (15˚C) Raw H2O - gal./min. (L/min.) ........................................... 14 (53)  15 (57) 16 (61) 17 (64)
95˚F (35˚C) Raw H2O - gal./min. (L/min.) ........................................... 23 (87)  24 (91) 25 (95) 28 (104)

Heat Exchanger Maximum Cooling H2O
Inlet Pressure - lb./in.2 (kPa) ................................................................................ 60 (414)
Flow - gal./min (L/min.) ........................................................................................ 30 (114)

Thermostat, Start to Open - ˚F (˚C) ............................................................................... 176 (80)
Fully Open - ˚F (˚C) .................................................................................... 194 (90)

Engine Coolant Capacity - qt. (L) .................................................................................. 8.8 (8.5)
Coolant Pressure Cap - lb./in.2 (kPa) ............................................................................ 10 (69)
Maximum Engine H2O Temperature - ˚F (C) .................................................................. 210 (99)
Minimum Engine H2O Temperature - ˚F (˚C) ................................................................. 160 (71)

Electric System - DC
System Voltage (Nominal) ............................................................................................ 12
Battery Capacity for Ambients Above 32˚F (0˚C)

Voltage (Nominal) ................................................................................................. 12
Qty. per Battery Bank ............................................................................................ 1
SAE size per J537 ................................................................................................. 4D-640
CCA @ 0˚F (–18˚C) ................................................................................................ 640
Reserve Capacity - Minutes .................................................................................. 285

Battery Cable Circuit*, Max Resistance - ohm .............................................................. 0.0017
Battery Cable Minimum Size

0-120 in. Circuit* Length .................................................................................. No. 00
121-160 in. Circuit* Length .................................................................................. No. 000
161-200 in. Circuit* Length .................................................................................. No. 0000

Charging Alternator Output - Amp. ............................................................................... 40
Starter Cranking Amps - @ 60˚ F (15˚C) ....................................................................... 325

NOTE: This Engine Is Intended For Indoor Installation Or In A Weatherproof Enclosure.

2800 3000 3300 3600

VMFP-L6HR
INSTALLATION & OPERATION DATA

*Positive and Negative Cables Combined Length



Page 44-E-2

VMFP-L6HR
INSTALLATION & OPERATION DATA (Continued)

Exhaust Flow - ft.3/min. (m3/min.) ............................................................. 777 (22) 825 (23)  874 (25)     926 (26)
Exhaust Temperature - ˚F (˚C) ....................................................................  973 (523) 993 (534)   1008 (542)  1009 (543)
Maximum Allowable Back Pressure - in. H2O (kPa) ...................................................... 30 (7.5)
Minimum Exhaust Pipe Dia. - in. (mm)** .................................................................... 4.0 (102)

Fuel System
Fuel Consumption - gal./hr. (L/hr.) ............................................................ 8.1 (31)   8.5 (32) 8.8 (33) 10.6 (40)
Fuel Pressure - lb./in.2 (kPa) ......................................................................................... 2.5-4.0 (17-28)
Minimum Line Size - Supply - in. (mm)** .................................................................... 0.37 Sch. 40 - Black
Minimum Line Size - Return - in. (mm)** .................................................................... 0.25 Sch. 40 - Black
Maximum Allowable Fuel Pump Suction

With Clean Filter - in. H2O (mH2O) ........................................................................ 39.4 (1.0)
Maximum Allowable Head above Fuel Pump, Supply or Return - ft (m) ....................... 9.8 (3.0)
Fuel Filter Micron Size .................................................................................................. 4

Heater System
Jacket Water Heater ...................................................................................................... Standard

Wattage (Nominal) ............................................................................................... 850
Voltage - AC, 1P ................................................................................................... 115 (+5%, –10%)
Optional Voltage - AC, 1P ..................................................................................... 230 (+5%, –10%)

Lube Oil Heater Wattage (Required Option When Ambient Is Below 40˚F (4˚C) ............ 100

Induction Air System
Air Cleaner Type ........................................................................................................... Indoors Service Only - Washable
Air Intake Restriction Maximum Limit

Dirty Air Cleaner - in. H2O (kPa) .........................................................  9.0 (2.2)  9.5 (2.4)  10.3 (2.6)  10.9 (2.7)
Clean Air Cleaner - in. H2O (kPa) ........................................................  7.0 (1.7)  7.5 (1.9)    8.3 (2.1)    8.9 (2.2)

Engine Air Flow - ft.3/min. (m3/min.) ....................................................... 296 (8.4) 311 (8.8)  327 (9.3)  344 (9.7)
Maximum Allowable Temperature (Air To Engine Inlet) - ˚F (˚C)*** ............................. 130 (54)

Lubrication System
Oil Pressure - normal - lb./in.2 (kPa) ............................................................................. 58-65 (400-450)
In Pan Oil Temperature - ˚F (˚C) .................................................................................... 230-270 (110-132)
Oil Pan Capacity - High - qt. (L) .................................................................................... 10 (9.5)
Total Oil Capacity with Filter - qt. (L) ............................................................................ 11 (10)

Performance
BMEP - lb./in.2 (kPa) .................................................................................. 173 (1193) 166 (1144)   154 (1062)   143 (986)
Piston Speed - ft./min. (m/min.) ................................................................ 1834 (559) 1965 (599)  2162 (659)   2358 (719)
Noise - dB (A) @ 1m ................................................................................. 105 (EST) 106 (EST)  106 (EST)    107 (EST)
Power Curve ................................................................................................................. CDDA - H064 - 03

Exhaust System

CDDA JULY 99 JTW

**Based On Nominal System. Flow Analysis Must Be Done To Assure Adherance To System Limitations.
(Minimum Exhaust Pipe Diameter is based on 15 feet of pipe, one elbow, and a silencer

pressure drop no greater than one half the max. allowable back pressure.)

***Review For Power Deration If Air Entering Engine Exceeds 77˚ F (25˚ C).
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(Continued)

Basic Engine Description
Engine Manufacturer .................................................................................................... VM Motori/Detroit Diesel
Ignition Type................................................................................................................. Compression (Diesel)
Number of Cylinders ..................................................................................................... 6
Bore and Stroke - in. (mm) ........................................................................................... 3.70 x 3.93 (94 x 100)
Displacement - in.3 (L) .................................................................................................. 254 (4.2)
Compression Ratio ....................................................................................................... 17.0:1
Valves per Cylinder -  Intake ......................................................................................... 1

Exhaust ...................................................................................... 1
Combustion System ..................................................................................................... Direct Injection
Engine Type .................................................................................................................. In-Line, 4 Stroke Cycle
Aspiration ..................................................................................................................... Turbocharged
Firing Order (CW Rotation) ........................................................................................... 1 - 5 - 3 - 6 - 2 - 4
Charge Air Cooling Type ............................................................................................... Raw Water Cooled
Rotation (Viewed from Front) - Clockwise .................................................................... Standard

Counter-Clockwise ...................................................... Not Available
Engine Crankcase Vent System ....................................................................................
Installation Drawing ...................................................................................................... D-482

Cooling System
Engine H2O Heat - Btu/sec. (kJ/sec.) ..........................................................  80.3 (84.7) 77.5 (81.8) 81.8 (86.3) 92.4 (97.5)
Engine Radiated Heat - Btu/sec. (kJ/sec.) ..................................................  18.0 (19.0) 21.3 (22.5)  24.8 (26.2) 27.1 (28.6)
Heat Exchanger Minimum Flow

60˚F (15˚C) Raw H2O - gal./min. (L/min.) ........................................... 17 (64)  18 (68) 19 (72) 19 (72)
95˚F (35˚C) Raw H2O - gal./min. (L/min.) ........................................... 23 (87)  25 (96) 26 (100) 28 (104)

Heat Exchanger Maximum Cooling H2O
Inlet Pressure - lb./in.2 (kPa) ................................................................................ 60 (414)
Flow - gal./min (L/min.) ........................................................................................ 30 (114)

Thermostat, Start to Open - ˚F (˚C) ............................................................................... 176 (80)
Fully Open - ˚F (˚C) .................................................................................... 194 (90)

Engine Coolant Capacity - qt. (L) .................................................................................. 8.8 (8.5)
Coolant Pressure Cap - lb./in.2 (kPa) ............................................................................ 10 (69)
Maximum Engine H2O Temperature - ˚F (C) .................................................................. 210 (99)
Minimum Engine H2O Temperature - ˚F (˚C) ................................................................. 160 (71)

Electric System - DC
System Voltage (Nominal) ............................................................................................ 12
Battery Capacity for Ambients Above 32˚F (0˚C)

Voltage (Nominal) ................................................................................................. 12
Qty. per Battery Bank ............................................................................................ 1
SAE size per J537 ................................................................................................. 4D-640
CCA @ 0˚F (–18˚C) ................................................................................................ 640
Reserve Capacity - Minutes .................................................................................. 285

Battery Cable Circuit*, Max Resistance - ohm .............................................................. 0.0017
Battery Cable Minimum Size

0-120 in. Circuit* Length .................................................................................. No. 00
121-160 in. Circuit* Length .................................................................................. No. 000
161-200 in. Circuit* Length .................................................................................. No. 0000

Charging Alternator Output - Amp. ............................................................................... 40
Starter Cranking Amps - @ 60˚ F (15˚C) ....................................................................... 325

NOTE: This Engine Is Intended For Indoor Installation Or In A Weatherproof Enclosure.

2800 3000 3300 3600

VMFP-T6HR
INSTALLATION & OPERATION DATA

*Positive and Negative Cables Combined Length
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VMFP-T6HR
INSTALLATION & OPERATION DATA (Continued)

Exhaust Flow - ft.3/min. (m3/min.) ............................................................. 803 (23) 888 (25)   951 (27)     1058 (30)
Exhaust Temperature - ˚F (˚C) .................................................................... 1028 (553) 1096 (591)  1049 (565)   1050 (566)
Maximum Allowable Back Pressure - in. H2O (kPa) ...................................................... 30 (7.5)
Minimum Exhaust Pipe Dia. - in. (mm)** .................................................................... 4.0 (102)

Fuel System
Fuel Consumption - gal./hr. (L/hr.) ............................................................ 9.0 (34)   9.8 (37) 10.1 (38) 11.4 (43)
Fuel Pressure - lb./in.2 (kPa) ......................................................................................... 2.5-4.0 (17-28)
Minimum Line Size - Supply - in. (mm)** .................................................................... 0.37 Sch. 40 - Black
Minimum Line Size - Return - in. (mm)** .................................................................... 0.25 Sch. 40 - Black
Maximum Allowable Fuel Pump Suction

With Clean Filter - in. H2O (mH2O) ........................................................................ 39.4 (1.0)
Maximum Allowable Head above Fuel Pump, Supply or Return - ft (m) ....................... 9.8 (3.0)
Fuel Filter Micron Size .................................................................................................. 4

Heater System
Jacket Water Heater ...................................................................................................... Standard

Wattage (Nominal) ............................................................................................... 850
Voltage - AC, 1P ................................................................................................... 115 (+5%, –10%)
Optional Voltage - AC, 1P ..................................................................................... 230 (+5%, –10%)

Lube Oil Heater Wattage (Required Option When Ambient Is Below 40˚F (4˚C) ............ 100

Induction Air System
Air Cleaner Type ........................................................................................................... Indoors Service Only - Washable
Air Intake Restriction Maximum Limit

Dirty Air Cleaner - in. H2O (kPa) .........................................................  8.8 (2.2)  9.5 (2.4) 10.7 (2.7) 12.2 (3.0)
Clean Air Cleaner - in. H2O (kPa) ........................................................  6.8 (1.7)  7.5 (1.9)  8.7 (2.2) 10.2 (2.5)

Engine Air Flow - ft.3/min. (m3/min.) ....................................................... 294 (8.3) 311 (8.8) 338 (9.6) 376 (10.6)
Maximum Allowable Temperature (Air To Engine Inlet) - ˚F (˚C)*** ............................. 130 (54)

Lubrication System
Oil Pressure - normal - lb./in.2 (kPa) ............................................................................. 58-65 (400-450)
In Pan Oil Temperature - ˚F (˚C) .................................................................................... 230-270 (110-132)
Oil Pan Capacity - High - qt. (L) .................................................................................... 10 (9.5)
Total Oil Capacity with Filter - qt. (L) ............................................................................ 11 (10)

Performance
BMEP - lb./in.2 (kPa) .................................................................................. 178 (1227) 181 (1248)  170 (1172)   160 (1105)
Piston Speed - ft./min. (m/min.) ................................................................ 1834 (559) 1965 (599)  2162 (659)   2358 (719)
Noise - dB (A) @ 1m ................................................................................. 105 (EST) 106 (EST)  106 (EST)    107 (EST)
Power Curve ................................................................................................................. CDDA - H064 - 04

Exhaust System

CDDA JULY 99 JTW

**Based On Nominal System. Flow Analysis Must Be Done To Assure Adherance To System Limitations.
(Minimum Exhaust Pipe Diameter is based on 15 feet of pipe, one elbow, and a silencer

pressure drop no greater than one half the max. allowable back pressure.)

***Review For Power Deration If Air Entering Engine Exceeds 77˚ F (25˚ C).

2800 3000 3300 3600



Air Cleaner
Type...................................... Indoor Usage Only

Oiled Fabric Pleats
Material ................................ Surgical Cotton

Aluminum Mesh

Camshaft
Material ................................ Sulphurnitridizated

Steel, Case Hardened
Location ................................ In Block
Drive ..................................... Gear, Helical
Type of Cam ......................... Ground

Charge Air Cooler (L6HR & T6HR Only)
Type...................................... Raw Water Cooled
Materials ............................... (In Contact with Raw Water)

Tubes ................................ 90/10 CU/NI
Headers ............................ 36500 Muntz
Covers .............................. 83600 Red Brass
Plumbing .......................... 316 Stainless Steel Brass,

90/10 CU/NI, Silicone

Connecting Rod
Type...................................... H Section
Material ................................ Nickel Chrome

Molybdenum

Coolant Pump
Type...................................... Centrifugal
Drive ..................................... Belt, Dual

Cooling Water Supply By-Pass
Fitting(s) ............................... Malleable Iron-Galvanized
Pipe ...................................... Sch. 40 - Galvanized
Strainer(s) ............................ Two (2) - S.S. .060 Screen
Regulator(s) ......................... Two (2) - A.S.S.E. 1003

Body ................................. Bronze
Seat .................................. Stainless Steel

Crank Main Bearings
Type...................................... Precision Half Shells
Material ................................ Aluminum Silicon

Copper Backed Steel
Tunnel Supports ................... Aluminum

Crank Rod Bearings
Type...................................... Precision Half Shell
Number ................................ 1 Pair Per Cylinder
Material ................................ Aluminum Silicon

Copper Backed Steel

Crankshaft
Material ................................ Forged Chrome

Molybdenum Steel
Type of Balance .................... Dynamic

Cylinder Block
Type...................................... One Piece

Tunnel Bored
Material ................................ Cast Iron Alloy

Cylinder Head
Type...................................... 1 Per Cylinder
Material ................................ Aluminum

Valves
Type...................................... Poppet
Arrangement ......................... Overhead Valve
Number/Cylinder .................. 1 Intake

Number/Valve ................... 1 Exhaust
Operating Mechanism........... Mechanical Rocker Arm
Type of Lifter ........................ Large Head
Valve Spring

Number/Valve ................... 2
Valve Seat Insert ................... Replaceable

Fuel Pump
Type...................................... Diaphragm
Drive ..................................... Cam Lobe

Heat Exchanger
Type...................................... Tube & Bundle
Materials

Tubes & Headers .............. 80/20 CU/NI
Shell ................................. Copper
Electrode .......................... Zinc

Injection Pump
Type...................................... Rotary Distributor
Drive ..................................... Gear

Liners
Type...................................... Wet Liner
Material ................................ Centrifugal Casting

Lubrication Pump
Type...................................... Lobe
Drive ..................................... Gear

Mounts - Engine Isolation
Type...................................... Bonded
Material ................................ Neoprene, Steel

Piston
Type and Material ................. Aluminum Alloy

Piston Pin
Type...................................... Full Floating

Piston Pin Bushing
Material ................................ CL010

Piston Rings
Number/Piston ..................... 3

Top ................................... Barrel Faced
Second ............................. Flat Faced, Torsional
Third ................................. Scraper

Page 44-Z-1CDDA MAY 99 JTW

VMFP-04HN; -04HT; -06HT; -T6HT; -L6HR; -T6HR
ENGINE MATERIALS AND CONSTRUCTION
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SECTION 6VMFP

PARTS INFORMATION

The parts that make up the VMFP diesel driver are provided
from two sources. The basic engine is manufactured and
assembled by VM. The basic engine is shipped to Clarke
DD-A in Cincinnati, Ohio, U.S.A. and prepared to NFPA-20
requirements. Any parts required for this product can be
obtained by ordering through the authorized D.D.C. Distribu-
tor/Dealer in U.S. or Canada and at your local VM Distributor/
Dealer outside U.S. or Canada.

The basic engine parts ordering data is contained in the
"BASIC ENGINE PARTS" section that follows. The spe-
cial parts to meet NFPA-20 requirements are detailed under
the "OPTION PARTS" section provided as a supplement to
this manual.

BASIC ENGINE PARTS

Progress in industry comes at a rapid pace. In order for the
engine manufacturer to keep pace with progress, he needs a
versatile product for the many models and arrangements of
accessories and mounting parts needed to suit a variety of
equipment. In addition, engine refinements and improve-
ments are constantly being introduced. All of this dynamic
action must be documented so that the equipment can be
serviced if and when it's needed. It is fully documented in the
manufacturer's plant and in dealer Parts Departments with
Master Files and adequate supporting records. But, what
about YOU the user of this equipment? You have neither the

time nor the inclination to search for specific part number data.
Distributor/Dealer organization stands ready to meet your
needs. When you contact the Distributor/Dealer, provide the
following data from the engine data located on the left of the
engine:

Serial Number  ________________________

Other Useful Information:

To help identify basic engine items that may require periodic
service, replacement or repair, the following parts are identi-
fied.

P/N

Fuel Filter

Oil Filter - 04HN & 04HT

Air Filter - 04HN, 04HT, 06HT

Cleaning Agent

Air Filter Oil

ITEM

C121158

C121157

- 06HT, T6HT,
- L6HR, T6HR

45310071A

41152002A
41150066A

C03281
- T6HT, L6HR, T6HR C03249
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OPTION PARTS

At Clarke DD-A the following "OPTION PARTS" are added to the basic VM Motori Diesel engine:

• Engine Heater System (jacket water)

• Speed Switch with magnetic pickup

• Cooling Water Supply (loop)

• Air Cleaner System

• Speed Control

• Heat Exchanger System

• Flex Fuel Lines

• Exhaust Flex Connection

• Front & Rear Engine Mounts, & Base

• Exhaust Blanket Insulation

• Driveshaft & Guard

• FM/UL Nameplate

• Fuel Junction Block with Supply & Return Lines

• Wiring Harness, DC

• DC Junction Terminal Strip

• Instrument Panel & Gauges

• Two Starting Motors

• Battery Charging Alternator & Guard

• Alternator Pulley, Fan, Drive Belts and Battery Isolator

• Charge Air Cooler (L6HR, T6HR Only)

Specific replacement parts for your engine can be ordered
through the authorized Distributor/Dealer. When ordering
"OPTION PARTS", provide Distributor/Dealer with the fol-
lowing data from the FM/UL Nameplate:

A. Engine Model No. _______________________________

B. Engine Serial No. _______________________________

C. Mfg. Date _____________________________________

And Part Number from the "Optional Parts Supplement".

________________________________________________

The authorized DDC Distribution/Dealer will obtain the re-
placement option parts through Clarke DDA, Cincinnati,
Ohio.

ANALYSIS PROGRAM

Analysis Kits are currently available through your local DDC
Distributor. These kits can be purchased for a nominal fee to
provide the capability of taking oil or coolant samples and
mailing them to a testing laboratory. By a series of laboratory
test they can determine operating conditions that may be
harmful to your engine. Sample results are mailed to the
sender provided they have completed the sample processing
form with the current address. Each kit contains sampling
instructions and enngine identification request. For the pur-

pose of laboratory uniformity, please use the DDC model and
Serial number as found on the valve rocker cover.

Results will include warnings and recommendations should a
problem be found.

Coolant Analysis Kit P/N 23508774
Oil Analysis Kit P/N 12345678
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OWNER ASSISTANCE

The satisfaction and goodwill of the owners of VMFP diesel
engines is of primary concern to the VMFP organization
including their Distributors/Dealers.

As an owner/operator of a VMFP diesel engine, you have a
complete network of Distributor locations plus their dealers in
the United States, Canada and worldwide. Consult your
"Yellow Page" telephone directory under ENGINES-
DIESEL for the authorized agent serving your area. The
Distributor/Dealer organization provide:

• Field service by trained personnel
• Emergency service 24 hours per day
• Complete parts support
• Sales assistance for your power needs
• Product information and literature

We recognize, however, that despite the best intentions of
everyone concerned, misunderstandings may occur. Nor-
mally, any such situation that arises in connection with the
sale, operation or service of your engine will be handled by the
Distributor/Dealer in your area.

To further assure your complete satisfaction the following
procedure should be followed in the event you have a problem
that has not been handled satisfactorily.

Step 1 - Discuss your problem with a member of management
from the distributorship or dealership in your area. Fre-
quently, complaints are the result of a breakdown in commu-
nication and can quickly be resolved by a member of manage-
ment. If you have already discussed the problem with the Sales
or Service Manager, contact the General Manager. If your
problem originates with a dealer, explain the matter to a
management member of the distributorship with whom the
dealer has his service agreement.

Step 2 - When it appears that your problem cannot be resolved
at the Distributor level without additional assistance, contact:

Clarke Detroit Diesel-Allison
3133 E. Kemper Road
Cincinnati, OH 45241
U.S.A.

Attention: Customer Support Mgr. FPPG

Phone: 513-771-2200 x362

Voicemail: 513-771-2238 x362

Fax: 513-771-5375

Prior to this call, have the following information available:
—Name and location of Distributor/Dealer contacted
—Pump OEM equipment: Model and Rating
—Engine Model and S/N
—Engine delivery date and hours of operation
—Nature of problem
—Chronological summary of units history

Step 3 - If the problem is still not resolved to your satisfaction,
present the entire matter in writing or by phone to the factory:

If located in U.S. or Canada write to:

Director,
Reliability and Materials Engr.
Detroit Diesel Corporation
13400 Outer Drive, West
Detroit, Michigan 48239-4001
Phone: (313) 592-7357

If located outside U.S. or Canada write to:

VM Motori S.p.A.
Detroit Diesel Corporation
13400 Outer Drive, West
Detroit, Michigan 48239-4001
Phone: (313) 592-7357

If the additional review by the factory of all the facts involved
indicates that some further action can be taken, the modifica-
tion center and/or the Distribution/Dealer will be so in-
structed.

When contacting Clarke DD-A, please keep in mind that
ultimately your problem will likely be resolved at the Dis-
tributorship/Dealership utilizing their facilities, equipment
and personnel. Therefore, it is suggested that you follow the
above steps in sequence when requiring assistance.

Via Ferrarese, 29
44042 Cento (Ferrara) Italy
Tel: 39 - 51 - 6837 - 890
Fax: 39 - 51 - 6837 - 702
Telex: 511642
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Eastern Region
187 Monmouth Park Hwy.
West Long Branch, New Jersey 07704
Phone: (908) 222-1888

Southeastern Region
5111 Bowden Rd.
Jacksonville, Florida 32216
Phone: (904) 448-8833

Central Region
13400 Outer Drive, West
Detroit, Michigan 48239-4001
Phone: (313) 592-5420

Southwestern Region
2711 LBJ Freeway, Suite 1036
Dallas, Texas 75234
Phone: (214) 247-4313

Western Region
10645 Studebaker Road
Downey, California 90241
Phone: (213) 929-7016

Canadian Region
150 Dufferin Ave.
Suite 701
London, Ontario N6A 5N6, Canada
Phone: (519) 661-0149

Identify the U.S. regional area from the map below:



VMFP

Warranty
Clarke FM/UL Certified Diesel Drivers

For Fire Pump Applications / NFPA-20 Specifications

VMFP Series Engines

• The satisfactory performance of Clarke engines and the goodwill of owners
/ operators of Clarke engines are of primary concern to the Engine
Manufacturer, the Engine Service Dealer and Clarke. All provide support of
these products after final installation of the complete fire pump and
sprinkler system.

• Warranty responsibility for the VMFP Series engines involves both Clarke
and the VM Motori/Detroit Diesel service organizations worldwide.

• The Engine Manufacturer (VM Motori/Detroit Diesel) provides Warranty for
the basic engine components and Clarke provides warranty on the
accessories added to meet the NFPA-20 specification and FM/UL
certification requirements.

• All Clarke  warranted components have a warranty duration of 12 months
beginning at the Start-up date of the fire pump system. The warranty
coverage includes replacement of the part and reasonable cost of labor for
installation. Components failed due to improper engine installation,
transportation damage, or misuse are not covered under this warranty.

• For additional warranty details, see the specific warranty statement on the
following page. Also contact Clarke direct if you have any questions or
require additional information.

• Clarke is not responsible for incidental or consequential costs, damage or
expenses which the owner may incur as a result of a malfunction or failure
covered by this warranty.
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VMFPSECTION 8

Series D700 Engines Used In
Stand-by Pump Application

WARRANTY PERIOD

Item
LABOR

No Charge

No Charge

PARTS

No Charge

No Charge

ENGINE HOURS

0-1,500

0-1,500

MONTHS

0-24

0-12Accessories

Engine

Repair Charge To Be
Paid By The Owner

Warranty Limitations
(Whichever Occurs First)

Terms of Coverage:
Uses
This warranty applies to the first retail purchaser and subsequent owners
during the WARRANTY PERIOD of new VM Series D700 Engines (referred
to as Engine) manufactured or supplied by VM Motori (referred to as VM)
which are used in stand-by pump applications operated in North American or
Europe and delivered on or after January 1, 1995.

Defects
This warranty covers Engine REPAIRS to correct any malfunction occurring
during the WARRANTY PERIOD resulting from defects in material or
workmanship.

Repairs
To obtain warranty repairs, you must request the needed repairs within the
WARRANTY PERIOD from an authorized VM service outlet. Only new
genuine parts or components supplied or approved by VM will be used. VM
may, at its discretion, replace rather than repair components. A reasonable
time must be allowed to perform the warranty repair. Repairs will be
performed during normal business hours. The owner is responsible for the
percentage of repair costs shown under WARRANTY PERIOD.

Warranty Period
The WARRANTY PERIOD begins on the date the Engine is delivered to the
first retail purchaser, or put in use prior to sale at retail, whichever date occurs
first, and ends at the time limits shown below:

This Warranty Does Not Cover:
Repairs Due To Accidents, Misuse, Storage Damage,
Negligence Or Certain Modifications
Repairs due to an accident, misuse, misapplication, storage damage,
negligence or modification exceeding VM specifications, are not covered by
this warranty.

Engine Removal And Reinstallation
Labor and material costs for engine removal and reinstallation, when neces-
sary to make a warranty repair, are not covered by this warranty.

Non-VM Supplied Components
VM is not responsible for repair of components and/or assemblies which are
manufactured or supplied by another manufacturer, such as power take-offs,
intake and exhaust systems. Such items are covered by the equpment
manufacturer.

Maintenance
VM is not responsible for the cost of maintenance or repairs due to lack of
performance of required maintenance services or the failure to use fuel, oil,
lubricants and coolant meeting VM-recommended specifications.
Performance of required maintenance and use of proper fuel, oil, lubricants
and coolant are the responsibility of the owner. See the Operator's Guide for
full details.

Incidental or Consequential Damages
VM is not responsible for incidental or consequential costs or expenses which
the owner may incur as a result of a malfunction or failure covered by this
warranty, such as communication expenses, meals, lodging, overtime,
towing, loss of use of the Engine or equipment, loss of time, inconvenience,
cargo loss or damage, and other similar costs and expenses.

Other Limitations
The performance of REPAIRS is the exclusive Owner's remedy under this
warranty. VM does not authorize any person to assume or create for it any
other obligation or liability in connection with the Engine.

THIS WARRANTY IS THE ONLY WARRANTY APPLICABLE TO
THE ENGINE AS USED IN STAND-BY PUMP APPLICATIONS.
VM MOTORI MAKES NO OTHER WARRANTIES EXPRESS OR
IMPLIED, INCLUDING ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. VM MOTORI  SHALL NOT BE LIABLE FOR ANY
INCIDENTAL OR CONSEQUENTIAL DAMAGES AS DESCRIBED
ABOVE.

VM Motori S.p.A.

Via Ferrarese, 29 44042 Cento – (Ferrara) Italy

Tel: (051) 6837890 Fax: 6837702 Telex: 511642

Service Supplies
The cost of service supplies such as coolant, oil and filters which are not
reusable due to needed repairs is covered by this warranty.

Like Replacement Engine
Engine(s) supplied by VM as a replacement for an Engine still under warranty
will assume the identity of the Engine being replaced and be entitled to the
remaining warranty coverage.

Mechanic's Travel Expenses
VM will pay reasonable travel expenses for the repairing mechanic to travel
to and from the repair site.

*In Canada, the reference is to Detroit Diesel or Canada Limited.
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Subject Page Subject Page

A
Air Cleaner .................................................................. 16
Air Intake System ........................................................ 16
Alarm System .............................................................. 36
Alternator ..................................................................... 36
Assistance, Owner ....................................................... 47

B
Battery Cables ............................................................. 36
Battery Recommendations........................................... 36

C
Coolant Recommendations .......................................... 27
Cooling System ........................................................... 26

Anti-Freeze Solutions .............................................. 27
Cooling System Capacity ........................................ 44
Cooling Water Supply (Loop) ................................. 31
Cooling Water Flow Requirements ......................... 44
Filling Procedure ..................................................... 28
Heat Exchanger ....................................................... 30
Inhibitors .................................................................. 27
Operation ................................................................. 26
Maintenance ............................................................ 32
Water ....................................................................... 27

Crankcase Ventilation ................................................. 18

D
Description, General .................................................... 2
Diesel Principle ........................................................... 1
Dipstick, Oil Level ...................................................... 22
Driveshaft .................................................................... 40

Maintenance ............................................................ 40

E
Electrical System ......................................................... 33
Electronic Speed Switch .............................................. 35
Engine Equipment ....................................................... 5
Engine Heater .............................................................. 29
Engine Models ............................................................. 44
Engine Out of Fuel ...................................................... 15
Engine Protective Systems (overspeed) ...................... 35
Engine Start-Up ........................................................... 6
Engine Tune-Up .......................................................... 42
Exhaust Gas: Temp. & Volume................................... 44
Exhaust Operation ....................................................... 18

F
Filters:

Air Cleaner .............................................................. 16
Firing Order ............................................................. 44
Fuel .......................................................................... 10
Lubricating Oil ........................................................ 22

Fuel Specifications ...................................................... 11
Fuel System Operation ................................................ 10

Injection Nozzles ..................................................... 11
Maintenance ............................................................ 12
Pump, Injection........................................................ 11
Pump, Lift ................................................................ 10
Service ..................................................................... 13
System Schematic .................................................... 12

G
General Description ..................................................... 2
Governor, Engine ........................................................ 11
Governor Speed Adjustment ....................................... 42

H
Heaters, Engine ............................................................ 29
Hourmeter .................................................................... 34

I
Identification Tag (FM/UL) ........................................ 3
Injector ......................................................................... 11
Instruments .................................................................. 34
Installation Data........................................................... 44

L
Lube Oil Recommendations ........................................ 23
Lubricating Oil Volume .............................................. 44
Lubricating System...................................................... 20

M
Magnetic Pickup .......................................................... 35
Maintenance Schedule ................................................. 9
Manual Operation ........................................................ 33
Materials of Construction ............................................ 44
Model Number Identification ...................................... 2
Mounting Isolators ....................................................... 40
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N
Name Plate (FM-UL) .................................................. 3
Name Plate (Engine) .................................................... 4

O
Oil Cooler .................................................................... 22
Oil Filter ...................................................................... 22
Oil Level Dipstick ....................................................... 22
Oil Pressure ................................................................. 44
Oil Specifications/Recommendations ......................... 23
Operation Data............................................................. 44
Operating Instructions ................................................. 33
Out Of Fuel Procedures ............................................... 15
Overspeed Reset .......................................................... 35
Owner Assistance ........................................................ 47

P
Parts Information ......................................................... 45
Preventive Maintenance Schedule ............................... 9
Principles of Operation ................................................ 1
Pump:

Fuel Injection Pump ................................................ 11
Fuel Lift Pump......................................................... 10
Lube Oil ................................................................... 20
Water (Coolant) ....................................................... 26

S
Serial Number .............................................................. 2
Service Assistance ....................................................... 47
Shutdown Systems....................................................... 34
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CALIFORNIA

Proposition 65 Warning

Diesel engine exhaust and some of its
constituents are known to the State
of California to cause cancer, birth
defects, and other reproductive
harm.




