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NOTE
The information contained in this book is intended to assist operating personnel by providing
information on the characteristics of the purchased equipment.

It does not relieve the user of their responsibility of using accepted practices in the installation,
operation, and maintenance of the equipment.

NOTE: CLARKE FPPG Reserves the right to update the contents of this publication without
notice.
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1.0 INTRODUCTION
SCOPE OF SUPPLY

The following paragraphs summarize the “Scope of
Supply” of the Engine:

e The CLARKE Engine supplied has been
designed for the sole purpose of driving a
stationary Emergency Fire Pump. It must not
be used for any other purpose.

e Shall not be subjected to horsepower
requirements greater than the certified
nameplate rating (for UL/cUL/FM only).

e Derates for elevation and temperature need to
be considered for maximum pump power.

e Fuel delivery settings are factory set with-in
the injection pump and must not be tampered
with or adjusted. Minor RPM adjustments to
meet pump requirements are permissible.

e The engine shall be installed and maintained
in accordance with the guidelines stated in
this manual and technical catalog (C131024).

e Periodic running checks to ensure
functionality should be kept to a maximum of
4 hour per week.

1.1 IDENTIFICATION/NAMEPLATE

e Throughout this manual, the terms “Engine”
and “Machine” are used.

e The term “Engine” refers solely to the diesel
engine driver as supplied by CLARKE.

e The term “Machine” refers to any piece of
equipment with which the engine might
interface.

This manual provides all the information necessary to
operate your newly acquired engine safely and
efficiently, and perform routine servicing correctly.
Please read it carefully.

MODEL NUMBERING & IDENTIFICATION

There are two identification plates attached to

each engine. Clarke Identification Plate: Engine
Model, Serial Number, Rating and Date of
Manufacture are shown on this identification plate
(Figure #1). The Clarke model number appears on
the FM/UL identification plate attached to the left
side of engine flywheel guard.

Clarke ldentification Plates
B erac tured by -

CLARKE
FIRE PROTECTION PRODUCTS, INC.
CINCINNATI, OHIO

INTERNAL COMBUSTION ENGINE
FOR DRIVING
CENTRIFUGAL FIRE PUMPS
MODEL
SMART P/N
MFG. S/N

THIS ENGINE IS PROVIDED
FOR AN OPERATING RANGE

FROM BHPE@ RPM

UP TO____ BHP@_____ RPM
HORSEPOWER RATINGS WITHIN
THE SPECIFIED SPEED RANGE
ARE TO BE DETERMINED BY THE
USE OF LINEAR INTERPOLATION
BETWEEN HORSEPOWERS DEVELOPED
AT MINIMUM AND MAXIMUM SPEEDS

MFD. _ MO YEAR

Clarke model numbers reflects the base engine type,
number of cylinders, cooling system, approval listing
and a power rating code.

Example: VMFP-04HT

e VMFP = VM Motori Diesel Engines
prepared by CLARKE and Certified by
FM/UL for Fire Pump Service

0 = Basic Build Level, T = Alternate Turbo

4 = number of cylinders

H =D700 Series FM Engine

T = Turbocharged, (N = Natural, R = Raw
Water Aftercooled)

The VM serial number is stamped on an
identification plate which is fastened to the rear of
cylinder block.

1.2 SAFETY/CAUTION/WARNINGS

ATTENTION: This engine has components and
fluids that reach very high operating temperatures
and is provided with moving pulleys and belts.
Approach with caution. It is the responsibility of the
builder of the machine using a Clarke engine to
optimize the application in terms of maximum end
user safety.
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BASIC RULES

The following recommendations are given to reduce
the risk to persons and property when an engine is in
service or out of service.

Engines must not be used for applications other than
those declared under “Scope of Supply”.

Incorrect handling, modifications and use of non-
original parts may affect safety. When lifting the
engine, take care to use suitable equipment to be
applied to the points specially provided as shown on
the appropriate Engine Installation Drawing. Engine
weights are shown in figure #2

ENGINE MODEL WEIGHT Ibs (kg)
04HN 814 (369)
04HT 831 (377)
06HT, TGHT 1080 (490)
L6HR, T6HR 1140 (5 16)
Figure #2

Figure #3 shows the typical lifting arrangement of an
engine only. Note the lifting points on the engine are
for lifting the engine only. Caution, when lifting, lift
point should always be over the equipment Center of
Gravity.

NYLON SLING,
CHAIN, OR WIRE ROPE

Figure #3

Note: Engine lifting eyes are removed prior to
shipment. If engine must be lifted, lifting eyes must
be re-installed.

Figure #4 shows the typical lifting arrangement
of a base mounted engine and pump set when the
base (or module) is furnished with lifting holes.

Figure #4

When Clarke furnishes the base (or module) for the
engine and pump set, the combined weight of the
engine and base (or module) only will be indicated on
the unit. Caution, when lifting, lift point should always
be over the equipment Center of Gravity.

Note: The engine produces a noise level exceeding
70 dB(a). When performing the weekly functional
test, it is recommended that hearing protection be
worn by operating personnel.

WHAT TO DO IN AN EMERGENCY

Any user of the Engine who follows the instructions
set out in this manual, and complies with the
instructions on the labels affixed to the engine are
working in safe conditions.

If operating mistakes cause accidents call for help
immediately from the EMERGENCY SERVICES.

In the event of an emergency, and while awaiting the
arrival of the EMERGENCY SERVICES, the
following general advice is given for the provision of
first aid.

FIRE

Put out the fire using extinguishers recommended by
the manufacturer of the machine or the installation.

BURNS

1) Put out the flames on the clothing of the
burns victim by means of’
drenching with water
_use of powder extinguisher, making
sure not to direct the jets onto the
face
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blankets or rolling the victim on the
ground
2) Do not pull off strips of clothing that are
sticking to the skin.
3) In the case of scalding with liquids, remove
the soaked clothing quickly but carefully.
4) Cover the burn with a special anti-burn
packet or with a sterile bandage.

CARBON MONOXIDE POISONING (CO)

Carbon monoxide contained in engine exhaust gases
is odorless and dangerous because it is poisonous and
with air, it forms an explosive mixture.

Carbon monoxide is very dangerous in enclosed
premises because it can reach a critical concentration
in a short time.

When attending a person suffering from CO
poisoning in enclosed premises, ventilate the
premises immediately to reduce the gas
concentration.

When accessing the premises, the person providing
the aid must hold his breath, not light flames, turn on
lights or activate electric bells or telephones so as to
avoid explosions.

Take the victim to a ventilated area or into the open
air, placing him on his side if he is unconscious.

CAUSTIC BURNS

1) Caustic burns to the skin are caused by acid
escaping from the batteries:
remove the clothes

_ wash with running water, being

careful not to affect injury-free areas
2) Caustic burns to the eyes are caused by
battery acid, lubricating oil and diesel fuel.

_ Wash the eye with running water for
at least 20 minutes, keeping the
eyelids open so that the water runs
over the eyeball and moving the eye
in all directions.

ELECTROCUTION

Electrocution can be caused by:
1) The engine’s electrical system (12/24
VDC)

2) The electrical coolant pre-heating system
120/240 Volt AC (if supplied) AC current.

In the first case, the low voltage does not involve
high current flows through the human body;
however, if there is a short circuit, caused by a metal
tool, sparks and burns may occur.

In the second case, the high voltage causes strong
currents, which can be dangerous.

If this happens, break the current by operating the
switch before touching the injured person.

If this is not possible, bear in mind that any other
attempt is highly dangerous also for the person
assisting; therefore, any attempt to help the victim
must be carried out without fail using means that are
insulating.

WOUNDS AND FRACTURES

The wide range of possible injuries and the specific
nature of the help needed means that the medical
services must be called.

If the person is bleeding, compress the wound
externally until help arrives.

In the case of fracture do not move the part of the
body affected by the fracture. When moving an
injured person permission from that person must be
received until you can help him. Unless the injury is

life threatening, move the injured person with
extreme care and then only if strictly necessary.

WARNING LABELS

Warning labels, in picture form, are applied to the
engine. Their meanings are given below.

Important Note: Labels that show an exclamation
mark indicate that there is a possibility of danger

Heat Exchanger Maximum Working Pressure

WARNING

60 P.S.|. MAX.

013182
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Coolant Mixture

(WARNING

PREMIXING 50X

TREATED WATER

AND 50x ANTI-FREEZE

COOLANT SOLUTION

PRIOR TO INSTALLING
C13185 IS REQUIRED

Automatic Start

1 WA RNING
THIS EQUIPMENT STARTS
AUTOMAT ICALLY

USE EAR PROTECTION O
C13187

Rotating Parts

KEEP
GUARDS %
IN PLACE

Air Filter Installation

DO NOT RUN ENGINE WITHOUT
AIR FILTER INSTALLED.
.' PERSONAL INJURY OR

ENGINE DAMAGE MAY
£13191 RESULT.

C13190

2.0 INSTALLATION/OPERATION
2.1 TYPICAL INSTALLATION

A typical Fire Pump installation is shown in
Figure #5.

Pump/Engine set

Main Pump Controller

Pump discharge

Air louver

Entrance door with air lourver
Exhaust silencer

ANl e

7. Exhaust system supports

8. Exhaust outlet pipe

9. Concrete base

10. Exhaust flexible connection joint/pipe

\
N
\
N
\
\
N
N
N

2 MR R AR N

Figure #5
Typical Installation

2.2 ENGINE STORAGE
2.2.1 Storage less than 1 year

Storing engines requires special attention.
Clarke engines, as prepared for shipment, may be
stored for a minimum 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 periodically for obvious
conditions such as standing water, part theft,
excess dirt buildup or any other condition that
may be detrimental to the engine or components.
Any such conditions found must be corrected
immediately.

2.2.2 Extended Storage Maintenance Procedure

After a one year storage period or if the engine is
being taken out of service for more than 6 months,
additional preservation service must be performed as
follows:

1) Drain the engine oil and change the oil filter.

2) Refill the engine crankcase with MIL-L-
21260 preservative oil.

3) Change the fuel filter.

4) Install the coolant plugs and install coolant in
the normal mix percentage of 50% coolant,
50% water, premixed.
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5) Remove the protection from the intake and
exhaust openings.

6) Prepare a container as a fuel source using a
mixture of Mobilarma or Sta-Bil with Diesel
#2 fuel or “Red” diesel fuel (ASTM D-975)
or BS2869 Class A2.

7) Disconnect the coupling or drive shaft from
the pump.

8) Start and run the engine at a slow speed for
1-2 minutes being careful not to exceed the
normal operating temperature.

9) Drain the oil and coolant.

10) Replace the protective plugs that were used
for shipping and storage.

11) Attach to the engine a visible card, specifying
“ENGINE WITHOUT OIL” DO NOT
OPERATE”.

IMPORTANT: THIS TREATMENT MUST BE

REPEATED EVERY 6 MONTHS
s s s e e fe e otk e e etk s ke s ok

PUTTING ENGINE INTO SERVICE AFTER
ADDITIONAL PRESERVATION SERVICE:

To restore the normal operation running conditions of
the engine, carry out the following:

1) Fill the engine sump with the normal
recommended oil, to the required level.

2) Remove the protective plugs used for
shipping and storage.

3) Refill cooling water to proper level.

4) Remove the card “ENGINE WITHOUT OIL,
DO NOT OPERATE”.

5) Follow all steps of the Installation
Instructions when the engine will be put into
service.

2.3 INSTALLATION INSTRUCTIONS

The correct installation of the engine is very
important to achieving optimum performance and
extended engine life.

In this respect, the engine has certain installation
requirements, which are critical to how it performs.
These requirements are generally associated with the
cooling, exhaust, induction air, and fuel systems.

This section of the manual should be read in
conjunction with the relevant Installation and
Operation Data Sheets. If there is any doubt about an
installation, contact should be made with Clarke

Customer Support giving exact details of the
problem.

All installations should be clean, free of any debris
and dry. Care should be taken to ensure that there is
easy access to the engine for maintenance and repair.
The safety of personnel who may be in the area of the
engine when it is running is of paramount importance
when designing the installation layout.

1) Secure pump set to foundation and complete
installation in accordance with pump
manufacturer’s instructions. Perform engine-
to-pump driveshaft alignment. Lubricate
driveshaft universal joints with NLGI grade
#1 or #2 grease at the (3) zerk fittings.

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 connecting 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

QTY. | DESCRIPTION | LOCATION

1 Electrode plug | bottom of heat
exchanger

side of heat
exchanger

1 Y4" brass plug

1 Y4" steel plug side of heater

4) Fill engine cooling system with premixed
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.

CAPACITY
ENGINE MODELS Quarts (Liters)
04HN, 04HT 6.3 (6.0)
06HT, T6HT, L6HR, T6HR 8.8 (8.5)

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.
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6)

7)

8)

9)

CAPACITY
ENGINE MODELS Quarts (Liters)
04HN, 04HT 7.7 (7.3)
06HT, T6HT, L6HR, T6HR 10 (9.5)

Connect fuel supply and return line to fuel
supply tank plumbing. Reference the Fuel
System section of the Installation and
Operation Data in the Clarke VMFP
Operation and Maintenance Instructions
Manual 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, resulting in clogged fuel filters and
injector systems.

Remove protective covering on air cleaner
element.

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.
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.

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 connections.
Connect negative cables directly to the
engine block and the positive cable to the
large electrical post of the starter motor.

These engines have a separate starter motor
for each battery set.

12) NOTE: Clarke Operation and Maintenance
Instructions Manual and Clarke parts
illustration pages are located inside the
engine gauge panel.

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

2.4 SPECIFIC FLYWHEEL COUPLING
ALIGNMENT INSTRUCTIONS

2.4.1 Driveshaft

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 (no drive disc on
JW6H models) and the flanged hub on the pump
shaft.

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

Before beginning the alignment checks and making
any necessary corrections, re-torque all driveshaft
connection bolts to the values given in the table
below:

BOLT SIZE TIGHTENING

DRIVE IMATERIAL TORQUE
MODELS SHAFT GRADE (ft-1bs)
04HN 7/16-20
04HT SC41 Grade 8 50-55
06HT (Hi-Tensile)
TOHT 1/2-20
L6HR SC55 Grade 8 75-82
T6HR (Hi-Tensile)

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 engine shaft manually so the
reference “AB” on the flywheel drive disc is
in the 12 o’clock position shown on figure#
6.
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2. Measure from the rear face of the flywheel
drive disc to point A. (Point A is on the
bearing bore as shown in Figure #6 on the
instrument panel side of the engine). This
measurement must be:

MEASUREMENT MODELS
58 + 2mm. 04HN 04HT 06HT
68 + 4mm. T6HT L6HR T6HR

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 A + 1 mm.

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

1. Rotate the engine shaft manually 90° so the
reference “CD” on the flywheel drive disc is
in the position shown on Figure#7.

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:

MEASUREMENT MODELS
60 + Imm. 04HN 04HT 06HT
71 + Imm. T6HT L6HR T6HR

D) With the driveshaft in the same orientation as the
previous step (Step C), check the WVertical
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 C + 1 mm.

Move the engine side to side as necessary to correct
measurements in Step A and B (refer to Figure #6).
il

]

Point A
v Instrument Panel Side
a [
2
& Flanged
3 O /O R
£
< O
— Point B

On Exhaust Side )
viewed from engine
instrument panel side
Figure #6

Raise the engine in the front and/or rear as necessary
to correct measurements in Step C and D (refer to
Figure #7).

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

Point C
Top of Shoft

Flanged

Flywheel Drive Disc

(

Point D
Bottom of Shaft

viewed From engine
instrunent panel side

Figure #7

DRIVE SHAFT MAINTENANCE

1. To service the driveshaft disconnect the
negative battery cables, remove the top of
guard and set aside.

2. Rotate engine shaft manually so the u-joint
grease fittings are accessible.

3. Using a hand held grease gun with N.L.G.L.
grade 1 or 2 grease position on grease fitting.
Pump with grease until grease is visible at all
four cap seals.

4. Verify all driveshaft connecting bolts remain
tight. Re-torque per 2.4.1 if necessary.

5. Reinstall top of guard and connect negative
battery cables.

2.5 WEEKLY TEST

It is strongly recommended that an experienced
operator be present during the weekly testing.

NOTE: This engine is designed to operate at
maximum efficiency and reliability under rated load
conditions. Although for testing purposes the engine
can be run at lower conditions, running times in any
one period should not exceed 30/45 minutes
maximum.

Before starting the engine make sure of the
following:
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1) The operator has free access to stop the
engine in an emergency.

2) The plant room ventilation ducts are open
and the engine has good access for air.

3) All the guards are in position and, if not, for
whatever reason, any rotating parts will be
free and clear without restriction.

4) Battery covers are in place and there is
nothing on top of or touching the engine,
which is not part of the original supply
specification.

5) The water supply for coolant is available
again without restriction.

When engine is running make sure that the cooling
water temperature and oil pressure are within the
limits specified on the relevant Installation &
Operation Data Sheet in the Technical Catalog,
C131024.

If the cooling water temperature is excessive, check:
a) Vee-belt tension on water pump-alternator.
b) Proper functioning of thermostat.
¢) Condition of heat exchanger tube bundle.

2.6 STARTING/STOPPING THE ENGINE
2.6.1 To Start Engine

Use main pump controller for starting. Follow
instructions provided by controller manufacturer.

On UL/FM engines, use main pump controller for
starting and stopping the engine. Should the main
pump controller become inoperable, the engine can
be manually started and stopped from the engine
gauge panel. For manual starting and stopping of an
engine with a gauge panel: Position MODE
SELECTOR to MANUAL RUN. (Refer to Figure
#8). Lift and hold MANUAL CRANK #1, until
engine starts, or release after 15 seconds. If unit fails
to start, wait for 15 seconds, use MANUAL CRANK

#2 and repeat step. If COOLING WATER is not
flowing or engine TEMPERATURE is too HIGH,
open cooling system manual by-pass valves.

IMPORTANT: Main pump controller selector
should be in the OFF position when starting from
engine gauge panel. Be sure to return selector on
main pump controller and engine gauge panel to
AUTOMATIC after completing manual run.

Page 10 of 24



JANLVYIdWIL J3LVM SLT0A S10A

__444_—_ __44__—— €\ __44_———

39NSS3dd 110

NN

ASMEA %19

(33dSHIA0 §<¢u._<q2<z Eﬁug

"1353Y 133dS¥3A0 ayp Buiygn
A 331Aap Buisuas paads ayy 33sau 'Pa3daJJ03 U0 SOY Wa)GOUd aa3gy 'l

TSI

(LINS3Y AYN 30¥NYT PuO du!Bua ayy
do3s 03 31q0UN 301 1) 1A 43) )04IUOD dYL ) 'UO!3DJSC0 )] [YNDLNY Butunp
0131500 NNY ANV U3 U1 Y3 INS ¥01I313S A0 243 2AVa JON 00
“INVISOdRT
"aA1 0A ssvd-Aq ) onuow waysAs Bu1)00d aso)] ‘2
'do3s 11 !m au!bua
‘uot3tsod gOLS TWNNYW PUD J] LYNDLNY O3 Y3 !AS ¥01I313S JAON Uun3ay |
INTONT J0IS 01

'3A) 9A $S0d-Aq ) Onuow Wa3sAs Bu!)00d uado
'HOIH 003 ! 3¥N1Y¥3dN3L u1Bua Jo Buimo)j 30u s1 ¥3LYA ONITODD 41 €
, ‘0335 303daJ puv 24 ¥NYY) TYNVW asn
'SPU0J3s G JOJ } 10K ‘34D3S 0} §)104 31UN J| "SPUDIAS G| 4a} 4o
8503134 40 ‘S3.4V3S Au16ua | 13un 1§ YNVYD NNV P10Y PUD 3417 2
'NNY VNNV 03 Y23 ! AS ¥D1373S 3TN U0!31S0d '|

INTONT TIVIS U1
SNOLLOMMLSM DNUVHAO TWYINVIN - 3MENI dd 34

4 9y

S

(4

N
(33dSHIAO
OIS 1N
TIIA NIN3

J1LVNOLNY NI
10N 80193738 00w

s 2w
JlivioLny

NN WINVH

/

(8IE1)
NDI 13310dd 33 360

ATT¥2] LYWOLNY <
SIWLS ININGING3 SIHL

ONINLYM

_.:_DMNE 161€13
AVA 39YAYQ 3NION3
HO AHNPNI TYNOSH3d
‘GITIVISNI H3L 14 HIV = .
1NOHLIM NIONI NN LON 00
NOILNVD

d3L3IW dNOH/HIY L

S3830E

Figure #8
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4 — Overspeed Reset
5 — Warning Light

1 — Emergency Operating Instructions
2 — Automatic-Manual Mode Selector

3 — Manual Crank Controls

6 — Overspeed Verification
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2.6.2 To Stop Engine

If engine is started from main pump controller use
main pump controller to stop the engine.

If engine is started from engine gauge panel: Return
MODE SELECTOR switch to
AUTOMATIC/MANUAL STOP position, engine
will stop. Close cooling system manual by-pass
valve if opened.

IMPORTANT: DO NOT leave the MODE
SELECTOR switch in the MANUAL RUN position
during AUTOMATIC operation. (The controller
will be unable to stop the engine and DAMAGE
MAY RESULT).

3.0 ENGINE SYSTEMS
3.1 FUEL SYSTEM
3.1.1 Bleeding the Fuel System

WARNING: Risk of Hydraulic Oil Under High
Pressure Being Injected Underneath the Skin:
Escaping fluid under pressure can penetrate the skin
causing series injury. Relieve pressure before
disconnecting any hoses. Tighten all connections
before applying pressure. Keep hands and body
away from pinholes and nozzles, which eject fluids
under high pressure. Use a piece of cardboard or
paper to search for leaks. Do not use your hand.

If ANY fluid is injected into the skin, it must be
surgically removed within a few hours by a doctor
familiar with this type injury or gangrene may result.

Figure #9

Whenever the fuel system has been opened up for
service (lines disconnected or filters removed), it will
be necessary to bleed air from the system.

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

2) Operate the hand priming pump located on
the bottom of the fuel lift pump on the
engine’s 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 something obvious. If a simple
solution cannot be located it may be
necessary to contact your local Distributor /
Dealer for service assistance.

- | E-;v sy
Figure #10

KEY:

1) Fuel supply pump 2) Fuel filter

3) Injection Pump 4) Injector

5) Run Solenoid (04HN, 04HT, 06HT only)

3.1.2 Draining the Condensate from the Fuel Filter

Drain the condensate from the fuel filter. Fuel filter
has a drain (B) located at the bottom of (A)
figure#11, these filters should be drained each week
to relieve built up water.

Figure #11 |
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3.1.3 Changing the Fuel Filter Cartridges

Change the cartridge and bleed any air from the fuel
system as per instructions given in section 3.1.1.
Fuel filter changes should take place as per
recommendations and only using approved filters. It
may also be necessary to change filters out with the
recommendations in the event of:

1) The engine has had an overhaul.

2) The quality of the fuel is questionable.

3) The engine has been subjected to temporary
adverse conditions outwith it normal
operating parameters.

4) The fuel tank condensation trap has not been
drained in line with manufacturers
recommendations.

Each VMFP engine has a spin-on fuel filter.

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. 12) 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 #12
3.1.4 Fuel Tanks

Keep the fuel tank filled to reduce condensation 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.

3.1.5 Cleaning Fuel Supply Pump Strainer

1) Remove the cover and seal from the top of
the lift pump. (Fig. 13) Remove screen
strainer. (Refer to figure #10, item #1) for
location of fuel supply pump.

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. 14) Item 1.

Figure #13
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Figure #14
3.2 AIRZEXHAUST SYSTEM

3.2.1 Ambient Conditions

Clarke engines are tested in accordance with SAE
J1349 (Clarke USA) or ISO 3046 (Clarke UK). In
this capacity they may be derated to meet certain site
conditions, failure to do so can seriously impede the
performance of the engine and could lead to
premature failure.

3.2.2 Ventilation

The engine must be provided with adequate
ventilation to satisfy the requirements of the
combustion system, radiator cooling systems where
fitted, and allow adequate dissipation of radiated heat
and crankcase emissions. For all this data refer to
Installation & Operation Data in Technical Catalog,
C131024. This data can be used for proper sizing of
inlet and outlet louvers.

3.2.3 Standard Air Cleaner

The standard air cleaner is a reusable type. Should a
situation occur where the air cleaner becomes
plugged with dirt (starving the engine of air), loss of
power and heavy black smoke will result; the air
cleaner should be serviced immediately. See figure
#30 for air cleaner part numbers by Clarke Engine
Model.

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 #15 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 the reusable element

AIR FILTER SERVICE INSTRUCTIONS
2. SPRAY ON CLEANER

Spray K&N air filter cleaner liberally onto

1. PRE-CLEANING

Tap the element to dislodge any large
embedded dirt, then gently brush with a the entire element and let soak for 10
soft bristle brush. (Note: If complete clean- minutes.

ing is not practical at this time, re-oil the
element and re-install in your vehicle.)

3. PAN CLEANING

Large K&N elements can be rolled or
soaked in a shallow pan of K&N air filter
cleaner. Remove immediately and let soak
for approximately 10 minutes,

4. CLEANING HINTS

Use only K&N air filter cleaner

NO gasoline cleaning.

ND steam cleaning.

NO caustic cleaning solutions.
NO strong detergents.

NO high pressure car wash.
NO parts cleaning solvents.

Any of these NO's can cause harm to the
cotton filter media, plus shrink and harden
the rubber end caps.

5. RINSE OFF 6. DRYING HINTS

Rinse off the element with low pressure Always dry naturally. After rinsing, shake
water. Tap water is OK. Always flush from off all excess water and let the element
the clean side to dirty side. This removes dry naturally.

the dirt and does not drive it into the filter