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MAINTENANCE SCHEDULE

Dally Weskly |Monthly |3MOS. |8MOS. |12 MOS.
250 hrs. |500 hrs [1000 hrs

Compressor Ol Level

Engine Oil Level

*Radlator Coolan! Level
Gauges/Lamps

Fuel Tank {fill at end of day)
‘FuelWater Separalor Draln

DRAIN

Ol O] O] O O O

e}

Air Cleaner Precleaner Dumps
Fan/Alternator Bells

Rallery Connections/Electrolyte

Tire Pressure and Surface

*Wheel Lug Nuts

Hoses (cil, alr, intake, elc.)

Automatic Shutdown System Test
Air Cleaner System Visual

ajojo

Cumpressor Ol Cooler Exterior
[*Engine RadiOn Cooler Extorior
Fasleners, Guards c
 [AirCieaner Elements . Wi -
*Fuel/Waler Separator Element
Compressor Oll Filter Clement
Compressor Ol
*Wheels (bearings, seals, etc)
*Engine Cociant Test
Shutdown Switch Sellings Tast o]
Scavenger Orlfice & Related Parts CLEAN
Qil Separator Element R
Lights (running, brake, & turm) CBeT
Pinlla Eye Bolls GAT
Engine (ol changes, filters, etc) FReler to Engine Operator Manual in this book.

aclojo]lol ol o

CLEAN

[} e e ] = o] = c]

*Disregard If not appropriate for this particular machine,
R=replace, C=chack (adjust if necessary), WI=OR when indicated, CBT = check before towing.
Refer 1o specific sections of the opcrator’s manual for more  information.

Book 35383958 (2/00) (#1)
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SECTION 7 - LUBRICATION

GE| Fi

Lubrication fs an essential part of preventive main-
tenance, affecting to a great extent the useful life of
the unit, Different lubricants are needed and some
components in the unit require more frequent lubri-
cation than others. Therefore, it is Important that
the instructions regarding types of lubricants and
the frequency of their application be explicitly fol-
lowed. Periodic lubrication of the moving parts re-
duces to a minimum the possibility of mechanical
failures.

The Preventive Maintenance Schedule shows
those items requiring regular service and the
interval in which they should be performed. A
regular service program should be developed to
include all iterns and fluids. These intervals are
based on average operating conditions. In the
event of extremely severe (hot, cold, dusty or wet)
operating conditions, more frequent lubrication than
specified may be necessary. Details concerning
lubrication of the running gear are in Maintenance
Section.

Allfilters and filter elements for air and compressor
lubricant must be obtained through Ingersoll-Rand
to assure the proper size and filtration for the com-
pressor.

COMPRESSOROQIL C E

These units are normally furnished with an initial
supply of oll sufficlent to allow operation of the unit
for approximately 8 months or 1000 hours, whichev-
ercomesfirst. If aunit has been completely drained
of all oll, it must be refilled with new oil before it is
Placed in operation. Refer to specifications in Lu-
brication Table,

NOTICE

Some oll types are incompatible when mixed and
result in the formation of varnishes, shellacs, or lac-
quers which may be insoluble. Such deposits can
cause serious troubles including clogging of the fil-
ters. Where possible, do NOT mix oils of different
types and avoid mixing different brands. A type or
brand change is best made at the time of acomplete
oil drain and refill.

Book 35393958 (2/00) (#2)

If the unit has been operated for the time/ hours
mentioned above, it should be completely drained
of oil. -If the unit has been operated under adverse
conditions, or after long periods in storage, an earli-
er change period may be necessary as ol deterio-
rates with time as well as by operating conditions.

High pressure air can cause severe injury or
death from hot oil and flying parts. Always re-
lieve pressure before removing caps, plugs,
covers or other parts from pressurized air sys-
tem. Ensure the following conditions are met:

- Discharge air pressure gauge reads zero (0).
- No air discharging from an “open” manual
blowdown valve.

An oll change is good insurance against the accu-
mulation of dirt, sludge, or oxidized oil products.

Completely drain the receiver- separator, piping,
and oil cooler. If the oll is drained immediately after
the unit has been run for some time, most of the
sediment will be in suspension and, therefore, will
drain more readily. Howaver, the fiuid will be hot and
care must be taken to avoid contact with the skin or
eyes,

After the unit has been completely drained of all old
oll, close the drain valve. Add oil in the specified
quantity at the filler plug. Tighten the filler plug and
run the machine to circulate the oil. Gheck the oil
level WHEN RUNNING AT FULL LOAD, If not near
the middile of the sight tube, stop the unit and make
corrections. DO NOT OVERFILL.

NOTICE
Ingersoli-Rand provides compressor oil specifically
formulated for Portable Compressors and requires
the use of these fiuids in order to obtain extended
limited airend warranty,

ilan_m@pei.co.il 7"NiT
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NOTIN 9N
RATED OPERATING PRESSURE
SECTION 7 - COMPRESSOR 100 - 300 PSI N\ 1pep 350 PSI 500 PSI
LUBRICATION A & socci :
a0°Cli— 104°F g N
Portable Compressor Fluid Chart H xosos e toos. | xproon
: ao°c -} 8s°F :
Refer to these charts for correct compressor IR n ]l - ]
fluid required. Note thatthe selection of fluidis | 77K FRo-fec= 20°CH) 65°F A T %
dependent on the design operating pressure e iml soer |y
of the machine and the ambient temperature | i
expected to be encountered before the next ol I
0°G HH 32°F wmo | M
change. | PERFOR;ID:NDE \ XHPEOS
-to°cli-H 1a°F |
|| 10°F .
Y -20°CH—H | :
Design Operating Ambient — — | =10°F
Presgsura Temperature Specification .aoecl] -22°F :
- 3
100 psito 300 psl | -10°F to 125°F  |IR Pro-Tec™ Y O | | e Y | non:ul'
{-23°C1052°C) |Mil-PRF 2104G SAE 10W . fagtory
100 psito300 psl | -40°F L0 125°F | IR Performance 500 @
(-40°G to 62°C) | Mil-L-46167
asopsi | -10°Fto125°F | IRXHP 505
(-28°G1052°C)
65°F 10 125°F | IR XHP1001
{18°C 1052°C)
-40°F L0 B5°F |R Performance 500
(-40°Cto18°C) | Mil-L-46167
500 psl 50°F 10125°F | IR XHP1001
(10°C 1052°C)
10°Ft065°F | IR XHP 505
(-12°Clo18°C) Recommended Ingersoll-Rand Fiuids - Use of these
fluids with original 1-R filters can extend airend warran-
below 10°F Consult Factory ty. Refer to operator’s manual warranty section for de-
(-12°C) tails or contact your 1-R representative.
Recommended Fluid 1 Gal. (3.8 Litre) | 5 Gal. (19.0 Litre) |55 Gal. (208.2 Litre)
IR Pro-Tec™ 36898698 36899706 36899714
IR XHP 505 35365188 35365170
IR Performance 500 35382928 35382936 35382044
IR XHP1001 35612738 35300516
Book 35393958 (2/00) (43)
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SECTION 8 - Trouble Shooting

INTRODUCTION

Trouble shooting for a portable air compressor
is anorganized study of a particular problem or
series of problems and a planned method of
procedure for investigation and correction,
The trouble shooting chart that follows
includes some of the problems that an
operator may encountet during the operation
of a portable compressor.

The chart does not attempt to list all of the
troubles that may occur, nor does it attempt to
give all of the answers for correction of the
problems.  The chart does give those
problems that are most aptto aceur. To use the
trouble shooting chart:

A.  Find the “complaint” deplcted as a bold
heading.

B. Follow down that column to find the po-
tential cause or causes. The causes are
listed in order to suggest an order to fol-
low in trouble shooting.

ACTION PLAN

A. Think Before Acting

Study the problem thoroughly and ask yourself

these questions:

(1) What were the warning signals that preceded

the trouble?
(2) Has a similar trouble occurred before?

(8) What previous maintenance work has been

done?

{4) Ifthe compressorwill still operate, Is it safe to
continue operating it to make further checks?

B. Do The Simplest Things First

Most troubles are simple and easily corrected. For
example, most complaints are “low capacity” which may
be caused by too low an engine speed or “compressor
over- heats” which may be caused by low oil level.

Always check the easlest and most obvious things first;
following this simple rule will save time and trouble. '

Note: For trouble shooting electrical problems, refer to
the Wiring Diagram Schematic.

C. Double Check Before Disassembiy

The source of most compressor troubles can be traced
not to one component alone, but to the relationship of one
component with another. Too often, g compressor canbe
Partially disassembled in search of the cause of a certain
frouble and all evidence is destroyed during disassem bly.
Check again to be sure an easy solution to the problem
has not been overlooked.

D. Find And Correct Baslc Cause

After a mechanical failure has been corrected, be sure to
locate and correct the cause of the trouble so the same
failure will not be repeated. A complaint of “premature
breakdown” may be corrected by repairing any improper
wiring connections, but something caused the defective
wiring. The cause may be excessive vibration.

Book 35393958 (2/00)

(4a)
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" TROUBLE SHOOTING CHART

Bold Headings depict the COMPLAINT - Subheadings depict the CAUSE
Note: Subheadings suggest order to follow in cause of troubleshooting.

X iv ressor emper

e Ambient Temperature Too High
: i W Out of Level > 15 degrees
t
Operating Conditions Low Oil Level

equate Element Cleaning Dinv ool
efective Service Indicator rty Cooler
correct Stopping Procedure Dirty Operating Conditions
q Air Filter El Loose or Broken Belts
Wrong Air Fiiter Element Operating Pressure Too High
Malfunctioning Thermostat

Defective Minimum Pressure Valve
Biocked or Restricted Oil Lines

ve Oll 'n Alr: Airend Malfunctioning

High Oil Level

Out of Level > 15 degrees

Clogged Scavenge Orifice

Scavenge Tube Blocked

Defective Scavenge Check Valve Engine RPM Low:

Sep. Tank Blown Down Too Quickly .

Defective Minimum Pressure Valve g':gf;;ggi:g:i Too High

Defective Separator Element incorrect Pressure Regulator Adjustment
Dirty Air Filter
Malfunctioning Speed Control Cylinder
Defective Separator Element

Wil Not Unload: lee In Regulation Lines/Orifice
i ; Engine Malfunctioning
Leaks in Regulator Piping Airend Malfunctioning

Incorrect Pressure Regulator Adjustment
Malfunctioning Pressure Regulator
Malfunctioning Inlet Unloader/Butterfly Vaive
Ice in Regulation Lines/Qrifice
Excessive Vibration:

Low Engine RPM

Rubber Mounts Damaged
o) loanar: Out of Balance Fan

Engine Malfunctioning
Incorrect Stopping Procedure Airend Malfunctioning

Low CEM:
Low Engine RPM
Safety Valve Relieves: Dirty Air Filter
Leaks In Regulator Piping Incorrect Linkage Adjustment
Incorrect Pressure Regulator Adjustment Incorrect Pressure Regulator Adjustment
Malfunctioning Pressure Regulator Malfunctioning Inlet Unloader/Butterfly Valve .

Malfunctioning Inlet Unloader/Butterfly Valve Malfunctioning Speed Control Cylinder
Defective Separator Element Defective Minimum Pressure Valve

" lee in Regulation Lines/Orifice Defective Separator Element
Defective Safety Valve

Book 35393958 (2/00) (45)

www.pei.co.il nnann "X 1 4612002 | 2121 1.0 | nim'o a'xan DAt | 3 MINaTON AN

ei.co.il ?"N11 ! 09-9543726:0779 | 09-9528551:"70



http://www.pei.co.il/
mailto:ilan_m@pei.co.il

# 215909

N Y3 NANINI U1 NI'NWn

DUV PITINID I
NOTIN YN

|

~——

s W wms e

er|

I

0out of Fuel

Compressor Oil Temp. Too High
Engine Oil Pressure Too Low
Broken Engine Fan Belt
Loose Wire Connection
Defective Switches

Defective Shutdown Solenoid
Maifunctioning Relay

Blown Fuse

Engine Maifunctioning

Airend Malfunctioning

Unit Falls To S :

Defective Switches
Defective Shutdown Solenoid
Malfunctioning Relay
Defective Start Switch

r ta
Loose or Broken Belts
Loose Wire Connection
Defective Battery
Malfunctioning Alternator
Malfunctioning Circuit Board

r S Off:

Loose Wire Gonnection
Malfunctioning Circuit Board

tS

E

Low Battery Voltage

Blown Fuse

Malfunctioning Start Switch
Clogged Fuel Filters

Out of Fuel

Compressor Oil Temp. Too High
Engine Water Temp. Too High
Engine Oil Pressure Too Low
Loose Wire Connection
Defective Switches
Malfunctioning Relay

Engine Malfunctioning

Airend Malfunctioning

e Tel rela tays On:

Broken Engine Fan Belt
Malfunctioning Circuit Board
Defective Engine Belt Break Switch
Ambient Temperature Too High
Dirty Operating Conditions

Dirty Cooler

Out of Level >15 degrees
Operating Pressure Too High

En P L 1t

E

i | Pre:

Low Qil Level

Out of Level >15 degrees
Wrong Lube Oil

Engine Malfunctioning

-] I Off:

Bulb Burned Out

Loose Wire Connection
Malfunctioning Circuit Board
Defective Engine Belt Break Switch

ye L Stays Off:

Bulb Burned Out
Malfunctioning Cireuit Board
Defective Engine Oil Pressure Switch

Engine Malfunctioning
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Cooling

CAUTION
Never add coolant to an overheated engine; allow the
engine to cool first.

Check a:pecific gravity of antifreeze solution fre-
quently in coid weather to assure adequate protec-
tion,

Coolant should be drained and replaced “Every 2000
Service Meter Units.” With additions of Caterpillar
Cooling System Inhibitor or the use of Coolant Condi-
tioner Elements as recommended, the drain period
can be extended to “Every 4000 Service Meter Units.”

All water is corrosive at engine operating tempera-
ture. The cooling system should be protected with
inhibitor at all times regardless of concentration of
antifreeze. This can be done by maintaining a 3%
concentration of liquid Caterpillar Cooling System
Inhibitor or by using Coolant Conditioner Elements.

Never use both the liquid cooling system inhibitor
and coolant elements at the same time.

Do not use Caterpillar Cooling Systém Inhibitor or
Coolant Conditioner Elements with Dowtherm 209
Full-Fill Coolant.

Whenever draining and refilling cooling system, al-
ways recheck_the coolant level when the engine reaches
normal operating temperature.

Filling at over 5 U.S. gallons (19 liters) per minute can
cause air pockets in the cooling system.

Premix antifreeze solution to provide protection to the
lowest expected ambient temperature. Pure undiluted
antifreeze will freeze at - 10°F (—23°C).

Operate with a thermostat in the cooling system all
year-round. Cooling system p(oblems can arise without
a thermostat

22

‘Electrical -4

CAUTION
When using jumper cables to start the engine, be
sure to connect in parallel: POSITIVE (+) to POSI-
TIVE (+) and NEGATIVE (—) to NEGATIVE (~).

Scheduled Qil Sampling

Use Scheduled Oil Sampling to monitor the engine's
condition and maintenance requirements.

Each oil sample should be taken when thel oil.is hat,
and well mixed, to insure a sample which is representa-
tive of the oil in the compartment. .

Consult your Caterpillar dealer for complete informa-
tion, and assistance in establishing a Scheudled il Sam-
pling program for your equipment,

Fuel

CAUTION
Fill fuel tank at the end of each day of operation to

* drive out moisture laden air and to prevent conden-

sation. Do not fill the tank to the brim. The fuel ex-
pands when it gets warm and may overflow.

Water and sediment should be drained from the fuel
tank at the start of each shift or after the fuel tank has

been filled and allowed to stand for 5§ to. 10 minutes. e

Drain fuel tank of moisture and sed:ment as required
by prevailing conditions. .

After changing fuel filters, always bleed fuel system to
remove air bubbles from system.

Air Intake

Service air cleaners when RED band in indicator locks

_ in visible position.
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SPECIFICATIONS

® LusricaTion R
SPECIFICATIONS | ‘

Crankcase Lubricating Oils Lubricating Grease

Use oils which meat Engine Service Cfaés[ﬁcatlon cD Use: Muliipurpose-type Grtaasa: (MPGM) ‘?hiCh
(MIL-L-2104D) o CD/TO-2. These are additive-type ofls ;Iolril?\;n; 83{;2% mziybde"f“'g.[d's“”’de con rormlnig to
that have been inC illar Di M-  @nd a suitable corrosion inhib tor.

en approved for use in aterpillar Diesel NLGINU.2Grade_issuitabieformusttemperaturas.

Engines,
gin Use NLGI No. 0 or No. 1 Grade for extremely low

Consult the “EMA Lubricating Oils Data Book,” Form  temperatures,
SEBUS5939, for a listing of CD oil brands. )

The proper SAE grade of oil to select s determined by the
ambient temperature at which the engine is started and
the maximum ambjent temperature in which the engine
will be operating, See chart for recommended viscosity
and temperature range. . i

To determine if the il in the crankcase will flow in cold

weather, remove the ol dipstick befora starting. If the oil
will flow off, the oil is fluid enough to circulate properly.

) Recommended Lubricant Viscosities

_—
For Temperature Ranges °F andoc*
Degrees F

Compartment

or System Oil Viscosities

SAE 5W-20 (SPC)
SAE 5W-20
Engine Crankcase SAE 10W
co SAE 10W-30
cofTo-2 SAE 15W-40

+41 +122 +5 .
refer to the Cold Weather Recommendation Operation and Maintenance Guide, Form SERUS898,

*When operaling below =30°C (~22°F)
available from your Caterpillar dealer,

Air Starti iler: .
Ir Starting Motor Oiler: U;e SAE 10W in all ’_—_ REFILL CAPACITIES.

temperatures.
| MODEL [ Us. GAL | LTRE | iMP. GAL
Flywheel Clutch B Use SAE 30 2408 2 455 1
ywheel Clutch Bearing Reservoir: Ise 3
in all temperatures, 16 | 605 13

p L = 3 nIXATON AINN
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FUEL SPECIFICATIONS

No. 2 fuel oil and No. 2p diesel fuel are recom-
mended for use jn Caterpillar Diesel Engines. In
extreme cold temperatures use No. 1 fuel oil or No.
1D diesel fuel, '

In selecting a fuel, note that distillate fuels are”

especially desirahle because the fuel is heated to a
vaporous state and condensed, thus eliminating all
sediment and residye,

There is considerable variation in the composi-
tion of fuels distributed under the No. 2 grade clas-
sifications. For desirable engine service it is most
important to give special attention to cetane no.,
water and sediment: pour point, cloud point and
sulphur content. USE THE LOWEST PRICE DIS-
TILLATE FUEL WHICH MEETS THE FOLLOWING
REQUIREMENTS.

Water and Sediment .,

Cetane No, {PC Engine)
(DI Engine) .

. 0.1% sediment
. 35 minimum
-+ 40 minimum
10°F (6°C) below
ambient temperature

Pour Point

Cloud Point No higher than

abmient temperature
Sulphur Gontent* ... Adjust oil change period
Gravity ... 32-40 A.P.I1. at 60°F (15.6°C)

*See the topic SULPHUR CONTENT.

Water and Sediment: A good clean fuel will con-
tain no more than 0.1% sediment and water. Dirty
fuels lead to early filter plugging and in addition can
resultin the formation of gums and resins reducing
filter and engine life, :

Pour Point: The pour point of the fuel has no
effecton engine performance, as long as the fuel js
fluid enough to flow from the fuel tank to the engine.
The pour point of the fuej should be at least 10°F

tremely cold lemperatures it may be necessary to
use-No. 1 fuel oil or No. 1D diesel fuel.

Cloud Point: Cloud Point is the temperature at
which wax erystals become visible and is generally

als,

Sulfur Content; The percentage of sulfur in the fuel
vill affect the engine oil recommendations. If the fuel has
wer 0.5% sulfur content, the CD engine oil must have a

TBN of 20 times the percentage of fuel sulfur (TBN as
measured by the ASTM D-2896 method), Your ol suppli-
er should be able to furnish the correct ails,

Gravity: Gravity is the measurement of heat units
in a certain amount of fuel. The heavier the fuel (the
lower the number) the more heat units pervolume. I
a fuel with a higher A.P.]. gravity is used the power
produced will be lower. Select fuels with the lower
A.P.L. gravity reading.

Some fuel specifications that meet the above re-
quirements are: .

BS2869—Class C & Class D burner fuels
DIN51601—Diese| fuel :
DIN51603—EL heating oil

Authorized dealers are familiar with fuels that
have given good results in Caterpillar Digsel En-
gines and should be consulted regarding fuel use
when abnormal conditions occur.

COOLANT SPEC!FICATIONS

Water used in the jacket water cooling system
should be clean, and as free as possible from scale
forming minerals or corrosive chemicals. Artificially
softened water shoulg not be used. Treating the

lent will help prevent the formation of rust and pit-
ting. It will also retard, and in some cases com-
pletely eliminate, mineral deposits in the engine.

The most efficient and satisfactory corrosion pro-
tection for the cooling system is to maintain proper
level of coolant inhibitor and antifreeze solution,
The use of auxiliary water filters is not recom-
mended,

During freezing weather use the proper perma-

0

nent type antifreeze and water solution to prevent -

freezing.

Before placing the engine in operation, make
sure a 3% concentration of Caterpillar Corrosion
Inhibitor or equivalent-has been added to the cool-:
ing system, This 3% concentration must be main-
tained in cooling systems which are filled with water
and systems protected with ethylene glycol antif-
reeze mixture, regardless of antifreeze concentra-
tion.

4\ WARNING .
Inhibitors contain aikalj, Avoid contact with
eyes. To prevent persanal injury, avoid pro-

‘longed or repeated contact with skin.

p L & 170N 21NN
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_Regular service intervals, along with close daily
visual inspection and the adherence to the instruc-
tions and” schedules, will assure many hours of
trouble-free service. If correstion steps are taken
immediately on discovery of any abnormal condi.
tion, fewer forced stops and more economical oper-
ation will rgsuit.

The Lubyrication and Maintenance Chart is in-
tended as 5 guide and adjustments in the schedule
may be necessary, depending on conditions under
which the s ngine is operating. A thorough analysis
should be made before adjusting the maintenance
schedule,

Some items to consider in establishing a new
schedule are: Severe dust or dirty conditions, fuel
consumption (a good measurement to establish in-
tervals as jt indicates the amount of wark per-
formed). A a guideline, the 3408 Engine with a 12
gal. (45 litrg) (10 imp. gal.) capacity crankcase will
/S approximately 4000 gal. (15,000 litre) (3332
Imp. gal.) hatween ojl changes.” The 3412 Engine
with a 16 gal. (505 litre) (13 imp. gal.) capacity
crankcase will use approximately 5100 gal. (19,200
litre} (4248 jmp, gal.) between oil changes.*

Reducing or extending the maintenance intervals
should be done only after complete study and
enough timg to gain adequate experience to meet
specific opgrations. )

‘With 0.5% o less fuel sulphur content. |

) LUBRICATION AND MAINTENANCE INSTRUCTIONS

Caterpillar scheduled pil sampiing: Scheduled oil
sampling is a program which analyzes oil samples
taken from an engine at regularintervals (usually at
oil change periods). This oil analysis does not indi-
cate the condition of the oil; but rather, it is a
scheduled procedure to determine engine condition
at regular intervals by analyzing lubricating oil for
foreign and wear pariicles.

The scheduled oil sampling will give the following
benefits;

It assures the owner that maintenance has been
performed.

It will show the first signs of excessive wear,
meaning a possible upcoming failure, allowing time
for a scheduled repair,

Itwill warn maintenance personnel of improper or
lack of maintenance and presence of fuel dilution or
antifreeze in oil.

Itis particularly helpful in preventing wear due to
dirt entry from air cleansr or inlet piping.

Regular sampiing is especially advantageous for
new engines to establish wear trends from the be-
ginning. The results of the oil analysis are inter-
preted by experienced, highly trained personnel,
Contact your Caterpillar dealer for detailed informa-
tion. . :
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- LUBRICATION AND MAINTENANCE CHART - 0
The LUBRICATION AND MAINTENANCE CHART lists all serviceable items commonly ordered on this engine. :
The maintenance time intervals are expressed in Service Meter Units. The Service Meter on the engine shows -
the total number of units the engine has run. Use the Service Meter readings for determining your maintenance 6\ &
schedules. Perform the maintenance at multiple intervals of the units shown. For example, when the Service Meter T4
shows 100" on the dial, all items listed under “EVERY 10 SERVICE METER UNITS" should be serviced now for the ' :
tenth time, and all items under “EVERY 50 SERVICE METER UNITS" should be serviced for the second time. a
Diesel fuels, lubricants and coolant make-up water to use are explained in the "Specifications”. :
Page - SERVICE METER UNITS As ?
SERVICE ITEM No. |10 [50 [ 125 | 250 | 500 [ 1000 [ 2000 | 4000 | Year | Req. &
LUBRICATION &
Check Engine Crankcase Oil Laval 28 . -
[ Lubricate Front Clutch Engaging Collar 31 . ’
(2 Strokes) I ,
Lubricate Rear Clutch Engaging Collar a1 . )
{2 Strokes) ) (.4
Check Shaft Bearing Reservair (Rear Heavy o | . @
Outy Clutch) L _—
| Lubricate Clutch Gontral Lever Shaft a1 I . &
Bearlngs (2 Strokes) L
Lubricate Front and Rear Clutch Pilot and a1 . ‘-
Shaft Bearings (2 Strokes) 0
Change Crankcase Ol and Filter 28 Note A t
Lubricate Fan Drive Bearings (2 Strakes) ki) . 0
Crankcase Breather, Clean 28 —_:;_— —t,:: :_ : 0
Change Clutch Shaft Reservoir Qil (Heavy 31 . f
Duty Clutch) L 4
“Lubricate Waodward PSG Governor 30 - * . . @ ' .
Air Start Qiler Jar, Fili 30 . . - .
Empty Air Start Oil Collector Jar 30 : ' C L4
COOLING SYSTEM o ~ _ L
Check Engine Coolant Level 34 .
Inspect Zine Reds in Raw Water System 38 . e
(Salt Water Only) . B — S— ¢
Clean Radiator Core (External) 35 *
Inspect Coclanit Line Connections and a7 - e
Hoses _ . &
Check Fan/Alternator Belt Tension and Wear 38 - . —
Change Element andfor add Cooling System 32 o . - - ¢
Inhibitor N o '
Inspect Goolant Pump ag .
Inspect Temperature Regulator 37 - ‘
Clean Ceoling System (Internal) as 1 . e
. ¢
¢
¢
€
¢
¢
@
¢
¢
26 ¢
il
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# 215909

Page SERVICE METER UNITS e
ienvceren v |0 T o [T a0 [ s00 [ too0 [ 2000 | doan e o, | -
. " |_FUEL SYSTEM . .

Fill the Fuel Tank After Stopping 39 b -- _- -
& [mEre T B
uel Tan

Check Fuel Pressure Gauge a9 ..
Reading )

Wash Primary Filter 40 -_ T - _ .
Replace Final Fuel Filter 40 | Note B -— -
Check/Replace Fuel Injection 41

Nozzles If Necessary )

| AIR INDUCTION AND EXHUAST
Check Air Cleaner Service Indicator
. Gheck/Clean Dust Collector Cap

Clean/Replace Air Clearﬁlemenl

Inspect Manifold and Air Fiplng for
Leaks

Adjust Valve Lash (€ngina
Stopped)

Check Valve Rotation (Engine
ldling) .

Inspect/Rebuild Turbocharger
ELECTRICAL SYSTEM
Check Battary Electrolyte

Clean Electrical Connecfions and
Battery

Inspect Alternator Drive Bejt
Check ShutoHl Cantrals

NOTES

NOTE A:  The percentage of sulfur in the fuel will affect the engine oil recommendations. If the fuel has
over 0.5% sulfur content, the CD engine oil musthave a TBN of 20 times the percentage of fuel
sulfur (TBN as measured by the ASTM D-2896 method). if the sulfur content is greater than
1.5% by weight, use an oil with a TBN of 30 and rediice the oil change interval by one halt,

. Consult your Caterpillar dealer for correct engine oil recommendations.

NOTE B: Check fuel pressure gauge daily. Replace when FUEL PRESSURE gauge registers OUT or 20
PSI (124 kPa).

NOTE C:  The element can be cleaned approximately 3 times, Carefully inspect the element after each
cleaning. If engine is not equipped with air cleaner service indicator, check element every250 -
Service Meter Units, or more often under d usty conditions. If after servicing the air cleaner, the
exhaust smoke andjor loss of power continues, install a new element.

NOTE D:  Authorized Gaterpillar dealers are equipped with the necessary tools, personnel and
procedures to perform these services, - ) :
Initial valve lash adjustment on new, rebuilt or remanufactured engines is recommended at the
first scheduled oil change interval, due to initial wear and seating of valve train components,
Subsequent adjustments should be made at every 2000 Service Meter Units or One year,
Whichever Occurs First.

NOTE E:
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" LUBRICATION

INSTRUCTIONS
Crankcase Lubrication Qil If the indicator fluctuates or registers below )
NORMAL range: 6

The iI.ublricr;altion and Maintenance Charts Iisi'lhe| 1. Move the governor control to low idle position.
normal oil change periods as determined by fuel | PR
sulphur content. (Make an initial oil and filter = 2" %hfi'ﬁ'gi?d‘;fé‘?‘{ﬁ; 3?:‘1‘52?(‘0"93" the ENGINE
. change after the first 10 service meter units of oper- o e dIp )
ation for reconditioned engines). 3. Add oil until the oil level is at the !:UL_L mark on
See the OIL SPECIFICATIONS to aid in the LhVE;ER.:GINE IDLING side of the dipstick. Do not
proper oil SAE viscosity selection. The proper SAE v
viscosity of oil to select is determined by the am- 4. Check for oil leaks.
bient temperature at which the engine is'started and 5. If necessary, stop the engine and have repairs

operaled made.
- Draining Engine Qil
Checking Oil Level _ ’ With engine stopped and oil warm:

1. Remove the crankcase oil drain plug.
The dipstick is stamped on both sides of the .

blade. One side is marked and to be read when 2. Allow the ofl to drain.
checking the oil level with the ENGINE STOPPED.
The other side is marked and to be read with the
ENGINE IDLING—HOT OIL. Each side is stamped
tc_u[remind you not to OVERFILL the crankcase with
oil.

3. Clean and |nstal| the draln plug. e
OR, if a sump pump is used:
1. CGonnect a suitable drain line and ccntamer to
the pump outlet.
2. With engine stopped and oil warm, open the
sump pump valve to the engine crankcase drain
) line: The two marks on the valve must be turned
Be sure to read the correct side of the dipstick. s0 that one mark points to the pump, and the
The ADD and FULL levels are not the same when second mark points to the engine drain line.
checking the oil while stopped or while idling. 3. Operate the sump pump handle until the crank-
case is empty.
4. Close the valve to the engine crankcase drain

CAUTION

’ . line.
‘Checking Oil Pressure _ Cleaning the Breather
Immediately after starting, and frequently during 1. Release the hose clamp and dlsconnact the
operation, observe the oil pressure gauge reading. fumes disposal tube.

‘The indicator should register inthe NORMAL range. 2. Remove the breather assembly.

www.pei.co.il nnann "X 1 4612002 | 2121 1.0 | nim'o a'xan DAt | 3 MINaTON AN

ilan_m@pei.co.il 7"xiT | 09-9543726:0779 | 09-9528551:"70


http://www.pei.co.il/
mailto:ilan_m@pei.co.il

N Y3 NANINI U1 NI'NWn

# 215909 DY PIT NI 1D

NOTIN 9K

_yF

3. Wash the breather ih solvent.

4. Apply a thin coat of clean oil to the gasket of the .
4. Allow to drain dry and then wipe. new filter, .

5. Inspect the gasket. Install a new gasket if
necessary,

6. Install the breather. .
7. Connect the fumes disposal tube.

5. Install the new filter: Hand tighten the filter 3%
turn after the filter gasket contacts the base.
Use rotation index numbers, which are painted
onthe filtercan, as a guide forpropertightening,

Changing 0Qil Filter
1. Unscrew and remove the filter.

Filling the Crankcase
1. Fill the crankcase to the safe starting range on
the ENGINE STOPPED side of the dipstick. See
the Lubrication Specifications for refill capacity
and proper oil viscosity.,

2. Be sure the old filter gasket did not remain at-
tached inside the filter base: Leaking will occur
between the new filter gasket and this old gas-

ket.
3. Wipe the filter base.

> Sl Ly T f -
2. Start the engine and check for oil leaks.
. 3. After the engine is warm, check the oil leve! with
the engine idling.
4. Add oil if necessary to maintain the oil level at o
the FULL mark on the ENGINE IDLING side of i
the dipstick.
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Fan Drive Bearings

Lubricate the fan drive bearings with lubricating
grease through one fitting, 1 or 2 strokes.

204867 FITTING

184550 PRESSURE
-
* RELIEF FITTING

LOCATION OF 4B4550 PRESSURE RELIEF
FITTING AND 204867 FITTING SHOWN IN
THE STANDARD LOCATION.

i the grease fitting is not readily accessible, it may be
1ecessary to

1. Remove-the 4B4550 Fitting (relief) from the fan mount-
ng bracket assembly and install the 2D4867 Fitting in its
slace. .

2. Install the 4B4550 Fitting (relief) in place of the 2D4867
sitting. . .

Woodward PSG Governor
Synchronizing Motor
Fill the oil cup on the synchronizing motor With

clean engine oil with same viscosity as used in the
engine, . . . .

Air Starting Motor

The motor oiler lubricates the vanes of the start-
ing motor with a fine oil mist as the motor is operat-
ing. )

When the oil jar becomes half empty, remove the
oil filler plug and fill the jar with clean engine oil with
the same viscosity as used In the engine.

30

CAUTION
Never allow the jar to become empty. The start-
ing motor will be damaged by lack of proper
lubrication. -

Adjusting Oiler Feed

It necéssary, adjust the oiler to release approxi-
mately four drops of oil per minute into the starting
motor air stream.
1..The engine must be operated long enough to
- have the oil warm. Then stop the engine.
2. Move the governor control lever to the SHUT-
OFF paosition.
3. Push in on the air start control and crank the
engine.
4. Count the drops of oil released per minute into
the air stream. ) L
a. Turn the needle valve (the uppermost knob on
the oiler} counterclockwise to increase the
number of drops. ’ :

b. Turn the needle valve clockwise to decrease
the number of drops.

Emptying Oil Collector Jar

Empty the oll collector ].ar whenever the jar be-

comes half full. The collector jar collects both the oil

after it has lubricated the starting motor vanes, and
the moisture condensation from the compressed

air. Do not fill the oiler jar with this used oil.

)

-
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D Power Coupling Attachment Front/Rear Clutch Engaging Collar

Lubricate through —
Heavy Duty Clutch Main Co rubricate through 1 fting—2 strokes.
Shaft Bearings =

The heavy duty flywheel clutch main shaft bear-
ing is oil lubricated. The remaining bearings are
lubricated with grease.

Check the main shaft bearing oil reservoir level
with engine stopped. Maintain the oil level at the
FULL mark on the oil lavel gauge. Add oil through
the filler tube on top of the bearing cage housing.
Use the same type of oil as used in the engine
crankcase. See the Q[L SPECIFICATIONS.

ri;

Control Lever Shaft Bearings
Lubricate through 2 fittings—2 strokes.

To drain the reservoir:

Remove the dr.
side of th

Clutch Piiot Bearing

Lubricate sparingly through 1 fitting on end of
shaft. If fitting is not accessible, remove the plug on
the circumference of the shaft near the housing and
install a grease fitting. Reinstall plug after lubricat-
ing.

Enclosed Clutch Shaft Bearings
(Grease Lubricated)

“Lubricate the shaft bearings through 1 fitting.

i T n)
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:an cause personal injury.

LING SYSTEM - v |
- “ I
nt Conditioner Element &
: &
. WARNING «
‘ating Temperature, engine coolant is hot
er pressure. [ o
L4
&

oolant level ONMLY, when engine is stopped
atar cap is cool enough to touch with your

filler cap slowly to relieve pressure.

System Inhibitor contains alkali. Avoid con-
h skin and eyes to prevent persenal injury. 1. Close inlet valve and outlet valve at element base

Turn clockwise to close both valves.

CAUTION
r is corrosive at engine operating tempera-
: either Caterpillar Cooling System Inhibitor
r the coolant conditioner element to treat
ain water or ethylene glycol solution.

dd both the liquid cooling system inhibitor
coolant conditioner element at the same

CAUTION
hanging antifreeze solution, replace the
ance filter element with the correct pre-

!
dement. i
CAUTION !
nal coolant conditioner element must not be : i
h Dowtherm 209 coolant. 2. Remove the coolant conditioner element. Discard
element.
CAUTION |

e coolant conditioner (greater than the rec-
2d 6% initial fill) together with concentrations..
eze greater than 65% cause deposits to form
/ result in radiator tube blockage and
ng.

3. Clean element mounting base. Make certain all of old
element gasket material is removed.

fresh engine coolant consrsnng of either plain
water and antifreeze is installed, a precharge
thould be installed for use until the first normal
shange period.

nn.qan.QQQQQQQQQQQQQQQQ-QQQQQQQQ‘IO@
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4, Use the correct maintenance element for your cooling
system, Maintenance elements are sized to the cool.
ant system capacity, .

5. g?a:t the‘Iseai of ‘the element with a thin film of clean
gine ol or antifreeze - - 8. Start engine and check for leaks,

6. Install the element until se:
T al contacts b
tighten an additional 3/4 tyrn, ase then
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DEUTZ X!
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4 4 [

“_KHDEv
oo 1 ' DEUTZ

( \.oozj 0108

Kldgknar-Humboldt-Daulz Aq
SG00 Kaln - Daulr-MﬂlhuImsr-stusn 111
Pastlagh 400 209- Taleian: Kaln 02214224
Telagramme: Dautzmotor Ktin
Tlon: 8812-9

(
A mm mm mm kg _[
B* c- D" G
In. fn, In, Iba,
808 582 221%, 772 C 244 235
FzL912 .
2315, 626 244, 30%a 9% 518
703 881 813 280 ° 270
F3Lo12 :
ErET 26'%s 32 11%hs 595
810 861 803 270 300
F4Lai2 .
317 2615 313 105 860 o
945 b61 838 306 3
FsLa12 . %0
L 37%1s 26'a 33 12 840
' — Vors 661 813 280 410
———% FeL912
| 2% 26%is 32 11%s 900 _J L

" mit Standard-Blwanne und
" Gewlchi natte nash VDMA,
* With slandard ail sump and flywheel, without built
' Natweight to YDMA, . Seaworthy packing: 25%

Standard-Schwungrad ohne angebauten Sibadiulitier.

Geavarpackung vom Nellogawicht 25%.
~an oil bath alr cleanar,
of nat walght,

pei il 7 h 4612002 | 2121 7.0 | nin'o a2 N'ATR | 3 nINaToN J.Ill"ﬂ
HuLDeLel aNn K 09-9543726:079 | 09-9528551:"70

ilan_m

ei.co.il ?"NxiT



http://www.pei.co.il/
mailto:ilan_m@pei.co.il

# 215909

NV NANINI U1 NI'NWn
NV P77 NN IR

NOTIN MAN
- . B
v Nutzleistung nach 1SQ 3046/1 bzw. DIN-6271 =
Net brake power ratings to ISO 3046/1 and DIN 6 -
L;iltung:grup;)e il ' 1 ’
Fower class IEN IFN
’ n (1/mini A A
2800/ 2650 | 2500 2300) 2150 | 2000 | 1300 [ 1500 2500 2300 12150 2000|1500
-m___*_.r,{f_l’ﬂ . . Mo
Cm lmAs) 10,2 1108 J10;0 [9.2 {86 [80 [7:2 5.0 100 192 186 [a0
plewy] 26,50 25 | 24 | 23 | 21.] 17 25 124 {23 |21
F2L812 | p,ibar) 8,74 692( 7111732 743|722 6,37 (685 |6,81 | 6,69
' {#s) 136} ] 34}| 3| 31) [r28,30] (23) ek {34) {133} | (31) K29,5)
Plkwl | 43 | 41 |40 | 38 {36 |34 |31 | 28 S 3g (36 [35 |32
F3L912 Pelbar) | 6,52 6,57 [6,79 | 7,02 7010722 (7314736 216,45 16,65 16,91 (8,79
(PS5} | (58) | (56) [(54) | (52) | (49} | (ag) (42) | {35) [ {52} [(a9} |(a8) |(aa)
Plewi| 59 | 57 {54 51 | 45 | g 43|33 i S1 149 | a6 | 44
| FALSIZ opibarf 67y | 585 688 7.06] 726 | 7,32 | 7,61 | 7,43 Q) 65 |6.78 881 |7,01
Ps) | (80) [ ¢72) | (73| (89} | (s7) {63} { (38) | (dg) |3 (69) {{67) | 631 | (50)
PUWI | 74 | 71168 | 65162 | 58 53 [ag EMEAR T 55
ESLO2 | pyibant | 6,72 | 697 8.9317.20 17,35 7,39 | 7,50 | 7,47 [iniosk 5.62 16,76 16,87 |7.01
==y [ SRk ] == [t T Ie =3 I L1l ] t=5) i3 ;‘ ‘3 5 ==y T Ar oy (LT
qp | Wi 881 85 82| 78 | 74| 70 | 64 | 5q [RERIEE [T S,
FgLa12 Polbarl| 6,67| 6,81 6,96( 7,20 7.31 7,43 | 7,55 | 7,64 B 56,62 16,83 | 6,91 :
{#s) nzull(ns} {11 ¢108)](101)] (a5} | (a7) | (73) | (108) (101} ] (33§ [182) f(69) |E5en
Lalstungsgruppe v
Power class
[CFN
n {1/min} , ! 2300/ 2150 2000 | 1800 :500; ’ r
[tpm] |
C [mis) 92 |86 {80 |72
R B = BT y
P {kwy) prps bty %l 23 {21 )20 a5
FLLIT2 | p,(bar) e || 6,37 16,22 6,37 [ 6,54
{s) i @n s | an | s
Pl ISR i35 |32 |30 | 23
F3L812 Py lbar] i it 6,46 16,32 16,37 | 6,61
(ps} LA 0) [(aa) | ) [ (38)
P [kw) ' 46 | 44 | 41 | 38
FaLa12 | e, fuar)f 5.37 16,52 6,53} 6,72
{Ps) G| (83) | (601 | 38) | (52)
P lew] Fi Gt 58 55 |52 | 48
F5L912 | p,ibar k: 16421652 5,62 |6.79
{7s) Sl ‘-;- (79) | (75} [(71) | (85}
Pkw) _"'._'_ 2 70 | 66 | 63 57
F6L912 Pe [bar] {2l S 6,46 6,52 6,68 | 6,72
—— P R ¢ | ) 186) | (77)

i i 1 7.0 [ nme a7y N'TR 3n|m'ronnllm
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9 1 2 o Dex Gen Motor. DEUTZ

29-77kVA at 1500/1800 min™

The engine with integrated cooling system,

These are the characteristics of the 912 GEN:

3~ 4~ 6-cylinder naturally aspirated in-line engine,

Displacement: 0.94 1/cylinder.

Unit construction system with single cylinder heads.
! Optimized injection and combustion system.

Electronic governor.

Worldwide proven: Over 2.7 Mill, engines sold.

Only a few service points.

Powerful and compact, low weight.

Global service net with over 3,000 locations.

These are the benefits for you:

BB~ Low operating noise level. This eliminates the need for costly noise
attenuation measures,
B~ Low fuel and oil consumption. User-friendly maintenance and lon
service intervals ensures low operating costs.
B> Easyand cost-effectively installation with minimum wei ght and small
space requirernents.
B~ Outstanding load acceptance ensures an immediately available energy supply.
B> Incomparably low exhaust emission. Meets all industrial exhaust regulations,
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B> Technical data

I Engine type F3L912GEN F4L912GEN F6L912GEN
Speed min? 1500 1800 1500 1800 1500 1800
Frequency Hz &0 60 50 60 50 60

! Engine/genset ratings¥

Cantnuous power, [CN (COP)® KW 25 29 33 39 50 &0
Prime porwer, ICN (PRP)® KW 26 305 35 a1 52 63 .
Limited-time runing power, IFN (LTP)# KW 27 32 38 43 55 66
Typical generator power output {COP)® VA 29 34 38 45 58 70
Typical generator power output (FRP)®  KVA 30 35 41 48 &0 73
Typical generator power output (LTP)® KVA 31 37 42 50 &4 77
| Bastc engine data ] M
{ Inertia moment J
-~ Engine without flywheel kg/m? 015 015 016 016
- Fywheel kg/m? 1.02 102 1.02 1.02
Walght, engine with radiator kg 351 351 402 402
| Goveming
Govemor mechanical Bosch RSV Governor Bosch RSV Governor
- Speed dreop (static) % 5-6 5-6 5.5 5-6
Governor electronic GAC, ACD176+Governor GAC, ACD 176+ Governor
- Speed droop (slatie, option) % a o ] o
Control quaity, mech, {electr)® G2(G3/M4) G2(G3M) G2(G3M) G2(G3M

| Load acceptance L

Recovery time

at  80% continvous power (COP) S8C. 3 3 3

at 100% cantinuous power (COP) Sec. 3 3 3

| Fuel system
{ Spedific fugl consumption at COP?

100% load 2/%Wn 216 223 2i5
75 % load B/ KWn 217 226 217
50%load a/kwn 235 245 236
25%load £/ KA 344 avz 348

[ Coollng system /cooling capacity

Coolantvolume engine m¥h 1565 1875 1810 2170
Mz, coolant temperature at
engine outlet {alarm) °c 50-55  50-55 50-55  G0-55

f Lubrication system

Lube oil consumption of

fuel consumption at full load ca, % 05 05 05 0.5 e,
Lube: oif specification Fer further details on fuel specification see aperating rﬁgﬁ‘_ﬂ’
Lube ofl volume, ofl pan (max./min) I 9/7 9/7 11/8 11/8 LEiES,
Ol temperatura max, oc 130 130 130 130

Full-flow filter Ma./1 1/1 /1 1/1 1/1

Min, oll pressure {alarm) bar 1 1 i 1

www.pei.co.il nnann "X 1 4612002 | 2121 1.0 | nim'o a'xan DAt | 3 MINaTON AN
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B>~ Technical data

|_ Engine type F3L912GEN FAL912 GEN FEL912GEN
Speed min'* 1500 1800 1800 1800 1500 1800
Frequency Hz 50 60 50 60 &0 G0
f Combustion air system
Combustion air valume flow nvy/h 108 130 144 i73 216 259
Ma. intake vacuum (filler clean) mbar 10 10 10 10 10 10
L Exhaust system
Exhaust gas mass flow at full load (COP)  kg/h 123 148 1632 197 245 285
Exhaust temperalure at full load
and 25°C amblent temperature °c 460 45 455 480 460 480
R i Y . B ) o L
f1 ] e permIEse Sifsie < / 35 635 75 75 75 75
( i Exhaust flange o 56 66 66 66 66
.‘\\'\E},-LUR {a00d)” yes yes yes yes yes

12 12 12 12
3 3 3 a
55/12  65/12 55/12  55/12
110 110 110 110
-16 16 -14 -14
+ -7 7 -6 -6
i
d;awjipw 103 105 104 106 106 1105
i
B a0 - 91 - 93 -

1) Power recuction eaused by abiude and temperature possiie.
Foe detals refer o DEUTZ
Emizsion optimizod version,

2} Ketconlinous power 100 36 avalabde at flywheed, no time Fimitatien,
pius 104b entra power for goveming purpesas,

3) Netprime power 10095, pemiaste HAVRrage power cuipu aqual
fa or betaw 6095, no tmea Fritat 508 for gaver-
ring puEposes.

4) Netdmited-time roneing pover 100 4%, which can be defivered during
S00 nmeing h/a, thera of ma, 300 nuneing h/a continuotsly, nn

the required fior

must be taken into accoum however,

&) Tadng ko sccount typleal Eenerator efficlency, fan power Input
(NT-cootng systein) and power facior cos () = 0.8,
Generator efficlency: 0,93,

6 Ferformante acc. 10 150 8528,

T} Fued speification: sea op srafion manua,

B) With standard eoofng system.

Tha values given In ths data sheat ane foe Information purposes ondy and

nat Bindng The infermation given in the offer is dacslve.
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CATERFILLER QX!
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[ DIESEL FUEL

(FOR ALL FIRE PUMP ENGINES)®
{TANK WITHOUT uL

I TYP i

Ty
100 0, g T
,r‘-ﬂs) 1 HGLE{ § TYP
4 — 1

FOOT DETAIL

LEGS ARE 2-i2°
UNTHREADED PIPE 4/-is2*
LONG THAT WILL sSLiDE
INTQ THE nﬂnlsocxars.

LEG3 MAT REQUIRE i
CUTTING IN ORDER To T EXPANSION
LOCATE THE TANK OUTLET

I YOLUME
I

0 - A
et

P (R ( P (7 il

SYSTEM . Peerless Pump Company
TP of W Sk Gy
LABEL) .
120
MIN.
I {1—2)
%
i
FUEL TANK

ENGINE FUEL PUMP

,;—-;;— CENTERLINE
i
! {l~12) :
! u2)5
1 FUEL TO ENGINE

{ l . I . _/—“2]
. =
] . -
O ! I '—C;F{DUTI.I ® i i @ l FUEL FRoM ENGINE
e w-} s 15«
[ [ | ®=FOR ALL FIRE PUMP ENGINES
SEE FOOT DETAIL f EXCEPT DOFP 12AT,68TA5.9F!
[[FUEL SYSTEM = werenT 30 Lss. ’;’0755‘
; A} THIS FUEL SYSTEM COMPLIES WITH THE
'T;E” QIT"' ,‘::;.NL -~ mpogsc&wrmu RECOMMENDED PRACTICES OESCRIBED 1N
THE APPENDIX OF NFPA PAM 20,
2 I | STEEL | STRAINER /16 MESH {B) FUEL TANK OUTLET MUST 8E EVEN wWITH
3 I | STEEL | WEATHER VENT 2 NPT ENGINE FUEL PUMP CENTERLINE.
4 1 IRON | PIPE BUSHING 2 x I-|/4 (C) FUEL TANK SHOULD BE LOCATED AS CLOSE
5 2 | IRON | PIPE PLUG 2NPT TO ENGINE AS POSSIBLE,
; : ;gg: ;:gg !;tétéG ;le:;r“ Va5 172 o §UEL T_}WK SHGgL.U BE “PITCHED" 1/4 PER
- - X QOoT OWARD ORAIN PLUG.
g 2 |STEEL | PIPE NIEPPLE 1/2 x CLOSE (E} FUEL TANK MUST BE LOCATED ABOVE GROUN
A : anggs ;%EP TCOE:KVI?‘ZX LfPETt 172 WITH PROVISIONS To PREVENT FREEZING.
i 4 |BRASS| FLARED TUBE FITTING s/8 0.0.] ) EEE »‘éﬁ’éiﬁﬁ&%:;{"&ﬁé‘nﬂdé ?rr(le{'LOF
TUBE x 1/2 MALE PIPE PROVIOE A “"SUMP VOLUME" OF 5% AND
12 § _|BRASS| TUBE NUT FOR 5/8 0.0. TUBE AN "EXPANSION VOLUME® OF 5%
FUEL TANK —MAT'L STEEL—QTY | (G} ."FI{!).L CAP" HAS PROVISIONS TO 8€E
( T WEIGHT 55 o fA_éucxsq‘CLossu, .
i Gan| © L F W ) "STOP COCK" HAS PROVISIONS TO &
. TANK | FUEL JTOTAL PAOLOCKED OPEN.
} 70 6 [2-3m4| 17 | 247 | a2 9 | (0 CFUEL GaGe" iF ORDERED, SHOULD B3E s
: s g: 20 _5“3/4 7 37 592 §63 LOCATED AT THE 2"NPT OPENING, POINT “G
: 2 987 | () “Low LEVEL FUEL SWITCH", IF ORDERED
190 | 24 | 72 T2=3/4] i7 | 352 | 844 | 1196 WITH CONTROLLER, SHOULD BE LOCATED
250 | 32 72 |3-1/4] 23 | 387 | 1507 | 1894 AT THE 2"NPT OPENING, POINT "S"
350 ] 38 72 _13-/2] 27 | 472 ] 2110 | 2582 (K) IN ORDER TO CONFGRM TO INDIVIDUAL Jo8
460 | 48 | 60 [4-3/4 34 | 587 13753 3360 REQUIREMENTS, THE FOLLOWING MATERIAL
7550 | 48 | 72 [a=3/a| 34| 642 | 33851 4037 L VENT. 114 oD BY OTHERS;
650 | 48 | 84 [4~34]| 34 | 742 | 3900 4662 2. FUEL LINES, 5/8 0.0. SOFT COPPER TUBE
830 &4 60 [5-3/4] 45 | 1107 | 5004] &1 L) THE FOLLOWING PARTS WILL BE MOUNTED
' ON THE ENGINE;

'® <6 FOR 70 GAL.TANR ONLY

FUEL GAGE -~ MAT'L STEEL -~ QTY 1= WEIGHT 5 LBS.
CALIBRATED F, 3/4.1/2,i/4,E

l. FUEL INLET & QUTLET, FLEX. HOSE
2. FUEL CHECK VALVES, IF REQUIRED
(M) ONLY ITEMS MARKED & WILL 8E
FURNISHED FOR THIS Jos,
(M) ALL DIMENSIONS ARE IN INCHE S,

0T4850074
REV. 7-30
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' Peeriesa Punp Conpany  HORIZONTAL AND VERTICAL FIRE PUMPS
mm, N £5707-7024
Dlesel Engine Driven Units
Engine Pre-heater Qutiine

LOCATION “A"

LOCATION "D

LOCATION 8"
\K_FAR SIDE )

LOCATION "F"

AR o8 LocATioN "g"

| LOCATION "

Connect a relighle source of 50/60 Hertz, single phase, AC current to the pressure

and/ar temperature switch., #*This switch is approximately 4x4x4 and has knockouts
for 1/2" conduit, Switeh locatlon is indicated above. Pre-heater volts and AMPs are
indicated below. #* (For Caterpillar, connect to thermastat switch 5" dia. x 4" high)
SWITC
v | ENGINE mMooeL Location | voLTs anps |/
§CTAS3FY, F2, F3 8 L 13.0
ﬁm)D 220 4.5
e 32080INA (175)(210) A 115 217
320801T 230 10.8
115 8.7
DDFP-04AT .
OF A A 230 4.4
L] 13.0
2-T , Lé ——
COFP-TSAT, LOAT A 230 45
i 330630IT, 8DITA £ 115 26.1
b 3408B0ITA 220 131
P DOFP-06FA, 06FH, L&VT, T6VT A 15 217
OCFF-L3FA, 08FA, 08FH 230 10.2
15 13.0
FP-030T, 030N, T30T, F—
oo 0 , 0 OoT, L30T E 730 45
COFP-12FH, 12FT 8 230 17.4
34120IT, DITA F 230 26.2
68TAS.9F1 & F2 8 s 85
' 230 4.5
NT355-F3, F4, F5, Fé ) ¢ 15 21,8
NTA855F, NTTA8SSF 230 10.9
1S 26,1
34068DIT, BOITA
‘{ 0. 230 131 [V
POF2-LAYN, LAYT, 04YT c 15 13.0
POFP-LE'YM, LEYT, 06YT, L&YW 230 4.5
5
Subject to change without natice, Dgeéa-_ﬁ_ g
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# 215909

{ Peeriess Pump Company
Indlanapelis, IN 46207-7025

HORIZONTAL OR VERTICAL FIRE PUMPS
Diesel Engine Driven Unit Page 33

SECTION 1520

Degember 15, 199

Y Caterpillar Diesel Model 3406BDITA PACOS4

Engine Data

6 Cylinder Inline Block, 4 Cycle, 14.5t0 1 Compression Ratio, Turbo-Charged, 5.4 Inch
Bore, 6.5 Inch Stroke, 893 Cybic Inch Displacement,

NOMINAL ENGINE RPM

UL Listed, FM Approved Bhp @ 779F. and 3

CFM Air @ 60° F. for Combustion
BTU/Minute Heat Rejection to Alr
Max. Fuel Consumption-GPM,
Lube Oll-Quarts
: Cooling Waste Water-GPM
{ Cooling System Capacity-Gallons

Max Allowable Exhaust Back Pressure InfHg

@ Max, Coaling Water Temp-oF*
Max. Pump House Temp.oF*
Min, Pump House Temp. °F*

*These conditions must be satisfied to maintain a engine block temperature of 170° F, when engine is operating,

Standard Engine Equipment;

. 1) 24 Volt Negative Ground Electrical Systemn

(& } 2) 3000 Watt Jacket Water Pre-heater
: 3) Dry Type Air Cleaner

4} One 6 In. NPT Exhayst Connection
5) One Element Type Fuel Filter
6) Starter 24 V Pre-wired To Manual Contactors
7) Alternator
8) Lube Oil Pressure Gauge
( 8) Tachometer
{ 10) Over speed Switch

C 11) High Water Temperature Switch

! 12) Mechanical Governor

13) Heat Exchanger Suttable for Fresh or Salt Water 2 In NPT Outlet
14) A 13 Terminal Junction Box pre-wired to Electrical System and suitable for connection to 3 UL/FM Listed Dua
r .

Battery Automatic Contralle

15} Raw Water Cooling System including Pressure Regulato
Pumps only); Shut Off Valves; Manual By-Pass Valve; pr:
heat exchanger. Piping from pump discharge to by-pass
water is to be free of contamination. Waste water from en

{no back pressure}.

18) Factory Choice Flexible Coupling (Horizontal Pumps)
17) Factory Choice Universal Joint Drive Shaft (Vertical Turbine Pumps)

Subject to change without notice

r,; Strainers; Salenoid Valve (furnished on Horizontal

¢-assembled and mounted on base and piped to engi
assembly fumished on horizontal purmps only. Coalir
gine is to be discharged under atmospheric pressure

1760 . 1800 2100

00 Ft. Elevation 420 425 430

889 1005 1161
2161 2275 2502
348D 355 ars

36 36 36
30 3s 35
292 292 292
20 20 29

70 70 70
15 115 115
40 40 40

18) Lube Ol Filter with By-Pass

19) Jacket Water Temperature Gauge

20) Low Oil Pressure Switch :

21) Dual Starter Contactors

22) Dry Shielded Exhaust Manifold

23) Stub Shaft 3-3/8 In. Dia x 8 In, Usable
Length

File 4853263

i i NIN'D N'72¥IN N"ATR | 3 NIKATON 21NN
www.pei.co.il nnann "X | 4612002 | 2121 1.0 R

ilan_m@pei.co.il 7"x17



http://www.pei.co.il/
mailto:ilan_m@pei.co.il

NV NANINI U1 NI'NWn
NV P77 NN IR

# 215909

NOTIN 9K

TEU ATH

USEINISUES Joy papied ssapn abuouyn o) (aalgng
£812587 10 TSFEY T FVIANAFES FuiA asisn HI M
EE AT L7 2o qﬂ%ﬁﬁ NOLLONHLSNOD =) T AOYddY . o2 o3WUNE
T SEE M WL Ha TI7LT W H O SFFTEE 325 3 3dhL dund -
SE L E o ON TYiEs: dI3H CEIES 04 0%
oN 12U T E7E 2= OG- LH oN0d
SWYN BIC L7 LF97 [77] . HEH0LSD

ASYE TIILS WHNALINHLE doL N30
K¥d W0 3A0WIY OL & OSSIVY 38 1SN ZNEhS

SOvIUHL drn M-8/¢ “Bovg 57 SEMLLLS
AL JTYM §/S Jev 15UA0 ENT % L3N TEng

(E0IS Wvah L3TLN0 150d

advng DHIMIET ISNY 87 5T
[0S ¥ L3 TR £a14nG) e PV
=) - LN
4

SSHIM NI 3¥Y SNOISNIWC 1Tv

§7T TS0 HOLNYHY NI MMOHS e e
O3HEINGNS 3E9E W dwe 335 []
OSHSMNENS 350 MY d0-NON 15315 [
SMITING IS4 &1 SuL

NOLLNS ANOTMET 1SHY 87 05z [

el oy i s

T

H T - e
¥ ' r__ \ aund 1ane |
1
1
1

r_ [30E Wy

HCH NOLLINA

I
|
]
H
I
!
I
|
I
!
il

H LD\ - LNIA HY
m«.“.lL‘l_. h
1 ONLLLL ST
T Sigvm 538 __ 50 = % ’ vow e
D HOVUSaD Be I eI i1 NOLLY10H 351307
SHOD N30 oL Mnnu
.wﬁmmuﬂmz_rw” g dSNVIEE 1a 9 4YSO90Z MLITING SS31H33 W3 HOLIVHINGD
SLYR MY Lo W& —] cor SNITIVLSNE SHL A8 SNCC 38 LEAW LNIHNDMY
i "y SNENDY T¥H OMY NOILLYTTYLSM LiNn T 310N
i N - BSVE 0 HOLLOS ONY
v A NOILYONNOA 30 0L NE2MLZ8 SSENIML
000 Ta . MY O KK Lnown kOw 051 OL S2° MO Mo ONY
7 0 EH T 1 LNGUS HUM 35¥E T2 LSNW WEHOLSND T Sion
ﬁ I I A .
M [ = - == . ? |_ i
Pl
Pl ' . __. 14
[ n a ki
P ot | |
| m_m 3 1 ] i I
Py f 13000 LSAvig
1 ' ' 55
L i T
Pl o \ _ bE4
ﬂ R
LT o/
13UN0 HEAVM vy SN LAY YOI
X08 NOLLINAY . \
. 0 STOH 9.°0 b L TNVUYIT) N
TOYLNGD CILNMOK SSWR S5 .
NYBD 128
TOHINOD OILMNON BSva Hiw R ! -
P _ : .
_“u:!l\.m W TN VLIOE90YE “110990%E ANIDNT Jmmm..(r\.{.._.dl.mw_.ﬁd.u

P ods | 0o55 | 009 | cove | ase 0Upjoety | ¢ | vr{ ez [sTo oou| czdave | wuioesore ¥
g0gp | 009 | 009 | oos |eoefowsr] ¢ | ev | ez |emel wor ozzvor| VUOER07E
OELs | oov | ocee |oose [eovloser] o | v ] ez [szon] oo} meamvor YLIRF0E
0005 | 009 | 08% [ oss |osy|o09E[ ¢ |ir |srz|szEod 76 | cumwe | vimasore
beer | 00% | o009t | oot |oce|ooe| o o | sz |sceny ze 2wy | wuoasore
CELS | co9 009< 1 0os |oo'g| 052y |9 | vr] ez [szan| om PdIVOL | LIOEvore
0855 | 009 | oo%E | o055 {009 |00ty | 9 | v [ ez |szor| oon oTJ3ve | Losscre
oss | 099 | oovE | oss |osy{coor| v | | 9z |scect] re | ciamve ligspers
9005 | 009 | O0PE | 0ss |osv|o0vE| ¥ | vy {Svriezem| 16 | Siamve lioesors
Qe8y | ©09 | 009E | oos |owe|oove| ¢ |or | sz |sosel| 26 | siamve Aioepore
Tediuey 4 | oH |b|aHfod | on | ae
eﬁ”“ oquod | auBus | aseg - eaow | X
| Qi dung g
£0q7) Gy, ajbupoddy |_
L] ]
i
900 | ¢0'vt | 00ZZ | orez | oovz | oou | oser o o trIveL
oEr | ok | 0032 | egm | ootz DO # SLTY ot ZL ALY
I=roce | oon | ooz | ooz | oovz | cow | scor | 5 o | ozdave
oLoe | oom | ow'el | oos | g2t | coen | soeE g ol T
058 | ooon § 692t | oooL | oosr | oo | siEE ] oL S3vE
0k | osor j ool | ova | seel | oo | sise 9 0 LEES
a7 z AR x M 5 41 | atueyzme | wopmeg Ppo
wEEn o ; 2384 014 sung X
dung | FeiRg dung _mnﬁ afusiy B
N3AEA 3NIONI - 3INMLNO
PIOL-(UTIY 1 “mpedouny
SdWnd 3 W LNOZINOH Aundr  deng ssayes

09-9543726:079 | 09-9528551:"70

ei.co.il nnann nx 1 4612002 | 2121 1.0 | nIM'9 a'xn Nt | 3 NIKATON AN
ilan_m@pei.co.il 7"NiT

WWW.


http://www.pei.co.il/
mailto:ilan_m@pei.co.il

®

Y3 AANINI U9 NIMWA
# 215909 DY P97 NN

NoTIN MAN

n"p 72'avn qion
DINN 11V

DETROIT Xt

www.pei.co.il nnann "X 1 4612002 | 2121 1.0 | nim'o a'xan DAt | 3 MINaTON AN !
ilan_m@pei.co.il 7"x17 | 09-9543726:0p9 | 09-9528551:"70 ﬂ_



http://www.pei.co.il/
mailto:ilan_m@pei.co.il

Y3 AANINI U9 NIMWA
# 215909 DY P97 NN

NoTIN MAN

- SECTION 2 DDFP
( Y
: Drive Belts
Adjust the alternator drive belts as recommended under the cngine coollam hel\\'.ccn 120-140de  grees F (49-60 (.:) y
Preventive Mainte Section 2. When running, engine coolant temperature should re gister
feve cnance section £ between 180-200 de grees F (82-93° C). Sce Section 3 for
detailed information.
Storage Battery Crankecase
Check the batteries. The top should be clean and dry, the ter- . .
minals tight and protected, and the electrolyte must be at the The oil le vel should be maintained between th.e Full mark
proper level. They should be tested weekly to determine the and Low mark, Check the oil le vel weekly prior to normal
condition of cells, and the amount of charge. exercise. The oil dlpstlf:!k is located on the r{ght side of the
- . — engine. Do not check oillevelwhen-the engine is-running. If
NOTE: Once each week, check the batteries with a hy- the engine erankcase was refilled, stap the engine after nor-
drometer; the comected reading should be 1,265 mal operating temperature has been reached, allow the oil to
or higher. Hydrometer readings should be cor- drain back into the crant (approximately 10 minutes)
rected for the temperature of the electrolyte. and check the oil le vel. Add oil, if necessary, to bring it to
Should a problem be detected, locate source and the proper level on the dipstick.
correct.
NOTE: DO NOT OVER-FILL CRANKCASE,
. OIl Pressure Use only the recommended lubricating oil specif ied under
() Normal engine operating oil pressure is 40-70 psi (276-433 Section 3 - Lubricating Oil.
kPa). If operating pressure falls below 30 psi (206 kPa), stop
engine and investigale cause. Running Inspection
While the engine is running at operaling temperature, check
Coolant Temperature for coolant, fuel or lubricating oil leaks. Tighten the line
When unit is not running,  Jacket w ater heaters maintain
Standard Model Views
T =— |
| [ h!rlh el /A
(e A
({
Front View (I-53) Right Side View (I-53)
Page 9
(
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A SECTION 2 ' DDFP
f

Front View (V-71) Right Side View (BV-71)

Page 9-A
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DDFP

Front View (12V-92)

Left Side View (121-92)
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SECTION 2

DDFP

ELECTRONIC SPEED SWITCH

The speed switch is located on the rear or back side of the
instrument panel.

There are two (2) functions built into the speed switch. First
to terminate starter cranking, once the engine is running.
Second to signal the controller and ef  fect an engine shut-
down in the event of an engine overspeed condition.

Features of the speed switch are a "manual reset b ution” on
the face of the switch, which must be pushed into reset the

switch should the engine shutdo wn from an overspeed con-
dition. Additionally, a varification circuit to assist in check-
ing or sefting the overspeed set point,

CALIBRATION

Both crank terminate (SW#1) and o verspeed (S\W#2) set
points, are st at the factory and should not require addition-
al calibration. Adjusiments can be made to the set points of
SWH#I andfor SWH2 If required using a je welers screw dri-
ver. Turning the corresponding adjustment scre  w CW to
increase or CCW to decrease the set point. To access either
adjustment screw remove the small co ver plate on the [ ace
of the speed switch.

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 (SWH2) adjustment should be done r eading "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 ne ver higher than 3200 RPM.

Refer to the stainless steel nameplate located at the right rear

of the engine for the correet rated speed,

OVERSPEED VARIFICATION

To varify the function of the overspeed signal (SW#2) with-
out overspeeding the engine, install a jumper wire on termi-

_ nals "C & D" of the speed switch. This will provide the con-

troller with an o verspeed signal and engine shutdo  wn at
67% of calibrated RPM.

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

EXAMPLE

Rated Speed : 2100 RPM
Overspeed Shutdown : 2520 RPM (120% of 2100 RPM)
Varification Shutdown : 1688 RPM (67% of 2520 RPM)

CAUTION

After v arification of SW#2 the jumper wir e must be
removed and the "reset b utton” pushed in to re-instate nor-
mal operation of the engine and speed switch.

Page 10
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SECTION 2 DDEP

PREVENTIVE MAINTENANCE SCHEDULE

Item Inspection Interval
Weekly 6 Months 1 Year 2 Year

1. Run Engine
(per NFPA 20 Specifications)

. General Inspection

Lok

3. Lubricating Oil
4. Fuel Tank
5.

®oM K X

b

. Fuel Lines

e
o

6. Cooling System

7. Baltery

8. Air Cleaner - Dry Type (-03AN & -04AN)
( - 0il Gauze (All Other Models)

9. Drive Belis

=

E - A
=

10. Speed Control

11. Fuel & Lube Oil Filters

12, Exhaust System X
13, Battery Charging Alternator

14, Manual Contractors X

Moo

15. Operating Gauges X

16, Crankease Vent Sysrem

17.  Heat Exchanger Electrode

18, Govemor Run-Stop Mechanism X
19, Jacket Water Heater X

20, Wiring System

{ 21. Coolant Hose Inspection X R

See Parts Information Section 6 for Lubricating Oil And Coolant Analysis' Kits

IMPORTANT: Set AEC to "of * while servicing engine, "Automatic" position and the manual operating le  ver o
Before tuming the AEC to the "ofl position, check with the “auto - of ' position.

maintenance and security supervisors to v erify that all de-

partments concemed will be alerted of the temporary inter- X Check

ruption of their fire protection equipment for normal main- R Replace

tenance or testing. Also, alert the local fire department in the C Clean

event that the AEC is connected by silent alarm to head-

quarters. When servicing is complete, return AEC selector to

Page 11
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SECTION 3

DDFP

ENGINE SYSTEMS

Section 3.1
Section 3.2
Section 3.3
Sectlon 3.4
Section 3.5
Sectlon 3.6

In this Engine Systems section that follows, data is pre-
sented in a generalized way for a deseription of system oper-
ation. For specific operational data and system limits, refer
to Section 5. In addition to kno  wing the specif ic DDFP

FUEL
OPERATION

Fuel is drawn from the supply tank through the fuel strainer
and enters the fuel pump at the inlet side. Upon lea ving the
furel pump under pressure, the fuel is forced through the fuel
filter and into the fuel inlet manifold where it passes through
fuel pipes into the inlet side of each fuel injector. The fuel is
atomized through small injector spray tip orif ices into the
combustion chamber. Surplus fuel, returning from the injec-
tors, passes through the fuel return manifold and connecting
fuel lines back to the fuel tank. The continuous flow of fuel
through the injectors helps to cool the injectors and to
remove air from the fuel system.

CHECK VALVE

A check valve is installed between the fuel filter and the fuel
inlet manifold. The check valve is rated to open at approxi-
mately 2 psi (13.7 KP A). The fuel tank and supply lines
should be arranged to limit static pressure so that the v alve
remains closed when unit is not running.  This valve opens
automatically from fuel pump pressure when the unit starts,
Refer to Figure 1, Page 14, for fuel system components.

FUEL INJECTOR

The fuel injector combines in a single unit all of the parts

v to pro vide complete and independent fuel injec-
tion at each e ylinder. The injector creates the high pressure
necessary for fuel injection, meters the proper amount of
fuel, atomizes the fuel, and times the injection into the com-
bustion chamber.

Fuel System

Air Intake & Exhaust System
Lubrication System

Cooling System

Electrical System

Falk Drive Coupling

model being operated, make special note of the certif  ied
engine operaling speed (RPM). Much of the data v arles by
operating RPM « check the FM/UL/ULC certification tag on
the engine flywheel housing for this speed.

SYSTEM

Since the injector is one of the most important and careful-
ly constructed parts of the engine, it is recommended that
the injector be 1asan t

bly if it is not operating
properly. An authorized DDC Distributor/Dealer is equipped
to pro vide ne w and litioned repl injectors,
Under no circumstance should an altempt be made to repair
these injectors. Genuine factory new or "reliabilt" injectors

should be used for repairs.

FUEL PUMP

DDFP Engines are equipped with a positi ve displacement
gear type fuel transfer pump. Fuel pumps are furnished in
either left or right hand rotation according to the engine
model, and ave stamped RH or LH. These pumps are not
interchangeable and cannot be rebuilt to operate in an oppo-
site rotation. The fuel pump used on the 53 series engine is
driven by the povernor assembly on the left rear. On I-71 it
is attached and driven off the rear of the lower engine blow-
er rotor. On VEE engines, the pump is attached and dri ven
off the right front blo wer rotor located on the v e of the
block.

A spring-loaded relief valve, incorporated in the pump body,
normally remains in the closed position,  operating only
when the pressure on the outlet side (to the fuel ilter)
becomes excessive due to a plugged filter or fuel line.

The fuel pump incorporates lwo oil seals. Two tapped holes
are provided in the underside of the pump body, between the
oil seals, to permit a drain tube to be attached. If fuel leak-
age exceeds one drop per minute, the seals must be replaced.
An authorized DDC Distributor/Dealer is properly equipped
to replace the seals or to provide reconditioned parts.

Page 12
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SECTION 3.1

SPIN-ON TYPE FUEL FILTER

A spin-on type fuel strainer and fuel filter (Fig. 2) is used on
Clarke DDFP engines. The spin-on filter cartridge consisls
of a shell, element and gasket combined into a unitized re-
placement assembly . No separate springs or seats are re-
quired to support the filters.

The filter base incorporates a threaded slee ve to accept the
spin-on { ilter cartridges.  The w ord “Primary” or
"Secondary"” is cast on the fuel strainer base for identif ica-
tion.

No drain cocks are pro vided on the spin-on f ilters. Where
water is & problem, residue may be drained by removing and
inverting the filter. Refill the Alter with clean fuel oil before
reinstalling it, Should water be found, locate the source and
correct by draining or cleaning as required.

Replace the Filter as Follows:
1. Unserew the filter (or strainer) and discard it.

2. Fill a new filter replacement cartridge full with elean fuel
oil. Coat the seal gasket lightly with clean fuel oil,

3. Install the new filter assembly and tighten it to two-thirds
of a tum beyond gasket contact.

4. Start the engine and check for leaks.

NOTE: DDFP engines have the "Primary” filter at or below
the fuel pump. One exception to this is current pro-
duction I-53 engines. Due to ' actory designed,
formed steel fuel lines, the I-53 filters are mounted
the reverse of all others, The Primary Filter mounts
tothe ¢ ylinder head abo  ve the pump.  The
Secondary filter mounts to the coolant w ater inlet
elbow below the fuel pump. Intet fuel check valves
are always located on the discharge side of the sec-
ondary filter.

DIESEL FUEL RECOMMENDATIONS

The quality and grade of fuel used is a very important factor
in obtaining satisf actory engine performance, long engine
life, and acceptable ¢ xhaust emission le vels, Certif ied
engine ralings are based at standard SAE conditions using
the recommended #2-D Diesel Fuel. Refer to the Diesel Fuel
Specifications chart Fig 3 for verification of fuel properties.
For additional information on the fuel system, see technical
data Section 5, Page 43. In addition, Sulfur content of the #2
Diesel Fuel used must be limited to 0.5% mass. The com-

DDFP
General Fuel ASTM No. 2
Classificatlon Test ASTM 2-D
Gravity, °API # D 287 33-37
Flash Point, Min. °F (°C) Do3 125 (52)
Viscosity, Kinematic D445 1.9-4.1
ST @ 100°F (40°C)
Sulfur Content wi%, Max. D 1266 0.5
Carbon Residue D 524 035
on 10%, wit%, Max.
Accelerated Stability D 2274 L5
Total Insolubles
mg/100 ml, Max, #
Ash, wi%, Max. D 482 0.01
Cetane Number, Min, + D613 45
Cetane Index, Min, + D 4737 40
Distillation Temperature, D 86
°F (°C)
IBP, Typical # 375 (191)
10% Typical # 430 (221)
50% Typical # 510 (256)
90% + 625 (329) Max.
End Point # 675 (357) Max,
Water & Sediment D 1796 0.05
%, Max.
# Mot Specified in ASTM D 975 .o
+ Differs from ASTM D 975
Fig. 3 - Diesel Fuel Specilications Chart
Page 13

www.pei.co.il nnann "X 1 4612002 | 2121 1.0 | nim'o a'xan DAt | 3 MINaTON AN
09-9543726:0j79 | 09-9528551:"70

ilan_m

ei.co.il ?"NxiT



http://www.pei.co.il/
mailto:ilan_m@pei.co.il

NV NANINI U1 NI'NWn

# 215909 DY P97 NN

NoTIN MAN

SECTION 3.1 DDEP

FUEL SYSTEM SCHEMATICS

[E— 1. Fuel Strainer (Primary)

, FUEL IHJECTOR
2. Fuel Transfer Pump

cynmoer m ’H
HEAD
\t - i 1 3. Fuel Filter (Secondary)

4, Check Valves

CHECK VALVE -
PUED, FELTER- 3. Cylinder Head with Internal Manifolds
E 6. Fuel Injectors
FUEL PUMP —
\ 7. Fuel Pipes (Inlet and Return to Injector)

8. Restricted Fuel Fitting

9. Return to Tank

PUEL STRATNER ¥
Fig. 1 - DDFP Fuel System

ENGINE MECHANICAL GOVERNOR The go vernor is controlled by the R UN-STOP solenoid.
This solenoid is activated by a signal from the AEC. A man-
ual over-ride switch on the instrument panel, placed in the

A v ariable speed mechanical go  vernor pro vides speed MANUAL position, allows manual operation should the

{ conirol of the engine. The certified engine speed, shown on AEC malfunction.
' FM/UL/ULC label, has been preset atthe £ actory. Minor
speed adjustments can be made in the field to meet specific Note: Always leave the instrument panel switch in the
installation condition, g lly + 50 RPM maximum. AUTO position when the unit is unattended.
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MAINTENANCE AND SERVICE PROCEDURES

Weekly
1). Fuel Tank: Keep the fuel tank Filled to reduce conden-
sation to a minimum. Open drain at the bottom of the
fuel tank once a week to drain of fany possible w ater
and/or sediment, Fill tank after each test run,
NOTE: Per NFPA 20 standards, the fuel tank level must
never be less than 50% of capacity.

2).. Fuel: Use a proper grade of #2-D diesel fuel only.

6 Months
Check condition of fuel lines for fraying, leaks or poor con-
dition. Replace as necessary.

Yearly
Change primary and sccondary fuel filters. Refer to Section

6 for recommended part numbers,

DIESEL FUEL CONTAMINATION

The most common form of diesel fuel contamination is
water. Water is harmful to the fuel system and it also pr o-
motes the growth of microbiological or ganisms (microbes).
These microbes clog fuel F ilters with a "slime" and restrict
fuel flow.

Water can be introduced into the fuel supply through poor
maintenance (loose or open firel tank caps), contaminated
fuel supply or condensation.

Condensation is particularly prevalent on units which stand

idle for extended periods of time, such as fire pump units.

Ambient temperature changes cause condensation in partial-
ly filled futel tanks.

Water can be controlled by mixing isoprop yl
alcohol (dry gas) into the fuel oil at a ratio of one pint per
125 gallons fuel (or 0.10% by volume),

Microbe growth can be eliminated through the use of com-
mercially available biocides. There are tw o basic types on
the mark et. The w ater soluble type treats only the tank

where it is introduced. Microbe growth can start again if fuel
is transferred from a treated to an untreated tank. Diesel fuel
soluble type, such as "Biobor" manufactured by U.8. Borax
or equivalent, treats the fuel itself and therefore the entire
fuel system. Please follow manufacturer's recommendations
on useage of these materials.

Engine Out of Fuel . )

The problems of restarting an engine that has run out of fuel
involves the entire fuel system. After the fuel is ¢ xhausted
from the fuel tank, fuel is then pumped from the primary
furel strainer and sometimes partially removed from the sec-
ondary fuel filter before the fuel supply becomes insuficient
to sustain engine firing,

To ensure prompt starting and smooth running, the fuel sys-
tem must be pur ged of air and full of fuel from the supply
tank to the restricted fitting at the fuel return line, To accom-
plish this, a manual priming pump, such as tool P/N J5956
or an electrical type priming pump can be adapted easily to
the fittings provided on the secondary filter. To be sure the
injectors are lubricated, priming through the secondary filter
is preferred. The system should be primed until no air is pre-
sent in the fuel flow from the return line. Pressure should not
exceed 15 psi (103kPa) for ease of handling and safety rea-
S0NS.

Priming is not al ways necessary if the  ilter elements are
filled with fuel when installed and the fuel manifolds in the
head are not drained of fuel. Prolonged use of the starter
motor and engine fuel pump to prime the system can result
in damage to the starter, fuel pump, injectors and erratic ran-
ning of the engine, due to the amount of air in the lines and
filters from the supply tank to the ¢ ylinder head.

NOTE: Under no circumstances should a starting aid
such as ether be used to run the engine until the
fuel system is primed. Injector damage will
oceur if this method is used, The heat generated
by the external fuel source will cause the tips to
be damaged when the fuel cools them. The

1-71 Fuel Fllters

\-71 Fuel Filters

" V.92 Fuel Filte

Figure

2
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AIR INTAKE AND EXHAUST SYSTEM

AIR INTAKE OPERATION

In the scavenging process employed in the engines, a charge
of air is forced into the ¢ ylinders by the blo wer and thor-
oughly sweeps out all of theb  wurned gases through the
exhaust v alves.  This air also helps to cool the infer  nal
engine parts, particularly the e xhaust valves. At the be gin-
ning of the compression strok e, therefore, each cylinder is
filled with fresh, elean air which provides for efficient com-
bustion.

AIR CLEANER

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

Do not attempt to remo  ve the air cleaner
while an engine is running nor run the engine
while the air cleaner is of f. Exposed turbo-
charger could cause severe injury o person-
nel and major internal engine damage could
occur should an y foreign matter be dra wn
into the engine.

CAUTION:

The air, entering the blower from the air cleaner , is picked
up by the blo wer rotor lobes and carried to the dischar  ge
side of the blower as indicated by the arro ws in Figure 1 &
2, Page 1. The continuous dischar ge of fresh air from the
blower enters the air chamber of thec  ylinder block and
sweeps through the intake ports of the eylinder liners.

The angle of the ports in the ¢ ylinder liners creates a uni-
form swirling motion to the intak e air as it enters the ¢ ylin-
ders. This motion persists throughout the compr ~ ession

The air cleaner manufacturer recommends the following:
1. On engines using dry elements, replace the air cleaner
element.

2. Oneng with pre-oiled el ts, service with a spe-
cial oil. These elements can be serviced or replaced. Part
number is shown in the parts section of this manual.

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

w

NOTE: Do not attempt this while engine is running.

NOTE: Do not over oil.
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AIR FILTER SERVICE INSTRUCTIONS

1. PRE-CLEANING

Tap the element to dlslodgbs( any large
embedded dirt, then ganlly brush with a

soft brlstle brush. (Mole: If complote elean-
ing is not practical al this time, re-oll the
alement and re-Install in your vehicle.)

2. SPRAY ON CLEANER
Spray K&N alr liller cleaner Iiuerallr ontg
the entire element and fet soak for 10
minutes.

3. PAN CLEANING

Large KEN 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 fifter clzaner,

H gasaling cleaning.

N0 sleam cleaning.

NO causlie cleaning solullons,
HO slreng delergents.

NO high pressure car wash,
O parts cleaning selvents.

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

5. RINSE OFF

Rinse olf the element with low pressure
water. Tap waler Is OK. Always flush from
the clean side to dirty side. This removes
the dirt and does not drive it into the filter.

=1

T

!

I

i

6. DRYING HINTS
Alwahrs dry naturally. After rinsing, shake
off all excess water and let the element
dry naturally.

00 HOT USE COMPRESSED AIR
00 KOT USE DPEN FLAME
DO HOT USE HEAT DRYERS

EXCESS HEAT WILL SHRINK THE COTTON
FILTER MEDIA,

CGOMPRESSED AIR WILL BLOW HOLES IN THE
ELEMENT.

7. AEROSOL OILING

After cleaning alr fllter always re-oil betore
using. Spray K&N air filter ofl down into
each pleat with one pass per pleat. Wall
10 minutes and reoll any white spots still
showing.

8. SQUEEZE BOTTLE OILING

After cleaning alr filler always re-oil befors
using. Squeeze K&N alr filter ofl down Inte
tha boltom and along each pleat — only
one pass per pleat, Let oll wick Inte cottan
for 20 minutes. Re-olf any white spots still
showing.

9. QILING HINTS

Never use a K&N alr filter without oil. {The
filter will not stop the dirt without the oif,)
Use only K&N formutated air filter oil,

K&H alr filter ofl Is 2 compound of mineral
and animal oll blended with special
Ealymers to form a very efficlent tack
arrier. Red dye Is added to show just
where you have afplled the oll. Eventuall
the red color will' fade but the ofl will
remain and filter the alr,

NEVER USE Automalle Transmlsslon Fluid,
HEVER USE Metor 01,

HEVER USE Dlesel Ful.

HIE"I-'EII USE W0-40, LPS, or other light walght
olis.

Figure 1 - Alr Filter Service Instructions
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AlIR BOX DRAINS

During normal engine operation,  water v apor from the
intake air, as well as a slight amount of fuel and lubricating
oil fumes, condenses and scttles on the bottom of the air
box. This condensation is remo ved by the air box pressure
through air box drain tubes mounted on the side of the g/lin-
der block.

CRANKCASE VENTILATION

Harmful vapors which may form within the engine are re-
moved from the crankcase, gear train, and injector comparl-

Liquid accumulation in the air box will result if a drain tube
becomes plugged. Remo ve the drain tubes and conneclors
from the ¢ ylinder block and clean them thoroughly when
necessary,

ments by a continuous, pressurized ventilation system.

V71 or V-2

A slight pressure is maintained within the engine crankcase
and injector partment, This crankcase pressure and re-
sulting ventilation is accomplished by the air seepage past
the piston rings sweeping up through the flywheel housing
and/or the balance weight co ver into the valve and injector

Flgure 2 - Crankcase Ventilation

rocker arm compartment. Here it is e xpelied through a vent
pipe attached to the rock er cover breather assembly . Turbo
charged [-71 engines additionally use a breather attached to
the front left side of the ¢ ylinder block. Figure 2 sho ws the
vent system for each engine series.
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EXHAUST OPERATION

Internal combustion engines con vert fuel ener gy into both
useful work and w asted heat. The useful w ork is the fly-
wheel rotation that dri  ves the pump.  The w asted heat
involves the engine water cooling system, radiated heat and
the exhaust gases. A imately </3 of the fuel ener gy is
wasted. Critical re view must be made of these systems to
assure that the engine delivers the useful power required and
maintains the engine within the operaling parameters estab-
lished by the engine manufacturer.

The exhaust system is critical to the proper engine perform-
ance. When initially installed, consideration must be gi ven
to the exhaust gas flow requi ts, the exhaust t
tures and the e xhaust back-pressure limitations of the spe-
cific engine. G lly , M engines can tolerate a higher
1 P than T Referto S 5 for spe-
. cific engine model and operating speed back-pressure limi-
( ) tations. All the components in an exhaust system contribute
to the back-pressure determination including the fle X
exhaust section, muffler, exhaust piping and its conf igura-
tion. In addition to providing engine exhaust data and back-
pressure limitations, Clarke of fers a service to installers,
through the local Pump OEM Dealer , for making recom-
mendations on e xhaust system sizing for specif ic installa-
tions.
MAINTENANCE AND SERVICE PROCEDURES

Weekly

Prior to each maintenance run mak e a visual check of the
exhaust system to v erify condition of piping and muf fler (if
used). Investigate thoroughly any areas that w ould appear to
have rusty conditions such as rain w ater running do wn pipe
and getting inside the engine. Severe internal engine damage
could occur.

Inspect the engine air cleaner for dirt buildup or damage.

During actual maintenance run check engine crankcase venti-
lation tube for excessive blow-by or pressure,

6 Months

Inspect exhaust system for leaks or plugging, if any are found,
repair immediately. Inspect and tighten if necessary ¢ xhaust
manifold, turbo mount (if equipped) and piping bolts/n  uts,
NFPA 37 requirements are to ha ve the e xhaust system co v-
ered with high temperature insulation for personnel protec-
tion. Inspect the insulations condition for any deterioration or
looseness, repair as necessary.

Exhaust system back pressure limits are not to be ¢ xceeded.

If the exhaust system should become restricted, the hot ex-
haust gases cannot escape from the engine. This condition
would cause a loss of po wer, extreme infernal engine heat,
and very high e xhaust pas These conditi
can and will cause internal cylinder damage and a reduction
of engine life.

Some engines are turbocharged (T). Turbochargers increase
the air flo w into the engine ¢ ylinder and permit increased

horsepower by burning more fuel than is possible in a natu-
rally aspirated (V) engine. Turbochargers enhance the ef fi-
ciencies of engines and add power to a similar displacement

(N) engine.

Basically, turbochargers are maintenance free. Ho  wever,
should any exhaust manifold studs or bolts break or come
Ioose, engine exhaust gases can start leaking into the pump
room. Under these conditions, the engine should be attend-
ed fo i diately . First indi ofane  xhaust leak
would be the smell of diesel exhaust and possible eye irrita-
tion, Unless £ ire pump maintenance personnel are well
versed in a repair of turbochar  gers and e xhaust systems,
contact your local Distributor/Dealer for assistance.

NOTE: Exhaust back pressure, air inlet reslriction and
crankcase pressure limits are listed for each
DDFP Model in Technical Data Section 5. These
limits are not to be e xceeded. To properly check
these limits, the engine must be producing maxi-
mum required horsepower.
While the engine is running inspect e xhaust pipe outlet out-
side of the pump room itself for en vironmental hazards such
as excessive smoke conditions. The following could be used
as a guide for general engine operating conditions.
1. Blue 8moke — Possible engine oil consumption - too
many areas to list for possibilities.
2, White Smoke — Possibility of water in cylinders
Source — Possible w ater in fuel or internal engine prob-
lem.

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

Yearly

Clean and re-oil the air cleaner el per the
directions, Each engine is shipped with the cleaning instruc-
tions. Refer to Figure 1, page 17.

Cheek crankease v entilation tube for proper operation by
making a visual inspection while engine is running,

"
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LUBRICATION SYSTEM

OPERATION

The lubricating oil system is schematically illustrated in
Figures 1, 2 and 3 for the Inline and VEE engines. The sys-
tem consists of an oil pump, oil cooler, a full-flow oil filter,
by-pass valves at the oil cooler and filter, and pressure regu-
lator valves at the pump and in the ¢ ylinder block main oil
gallery. Positive lubrication is ensured at all times by this
system.

Oil for lubricating the connecting rod bearings, piston pins,
and for cooling the piston head,  is pro vided through the
drilled hole in the crankshaft from the adjacent forw  ard
main bearings. The gear train is lubricated by the o verflow
ofthe oil from the camshaft pock et through a connecting
passage into the flywheel housing from the camshaft, bal-
ance shafl, and idler gear bearings. The blower drive gear
bearing is lubricated through an e xternal pipe from the rear
horizontal oil passage of the cylinder block.

On the Inling engines the oil from the cam pocket enters the
blower and overflows through two holes, one at each end of
the blo wer housing, providing Iubrication for the blo wer
drive gears at the rear end and for the go vernor mechanism
at the front. On the VEE engines, the blower drive gear is
lubricated from the rear of the blower,

LUBE OIL PUMP

The positive displacement gear type pump is mounted to the
main bearing caps on 1-71 and dri ven from the front end of
the crankshafl. On the I-53,V-71 and V-92 engines the pump
is found in the lower front cover and driven by the front end
of the crankshafl. The I-71, V-71 and V-92 have a pressure
relief located on the dischar ge side of the pump,  which
maintains pressure being delivered to the oil filter and cool-
er. The [-53 engine does not use a pressure relief v alve but
does incorporate the use of the f ilter and oil cooler bypass
valve to maintain pressure,

All four engines use an oil pressure regulator valve to main-
tain oil g alley minimum pressures, See technical data
Section 5 for specifics per engine model.

OIL COOLER

All engines use a plate type oil cooler. Between cach engine
model, the major difference lies in the number of plates in
each cooler. The det

ber of plates required is ¢ ined by
engine horsepo wer de veloped. All the oil cooler systems
incorporate oil bypass valves in the event of plate core plug-

- ging.

It should be understood that improper engine maintenance
could adversely effect the ef ficiency of the oil cooler sys-
tem. Please refer to the technical data Section 5, for specif-
ic lube oil temperature and engine coolant temperature
ranges for each engine model.

LUBE OIL FiLL

On I-71 engines, the oil fill is located on the right rear . On
the VEE engines, it is found in the right bank v alve rocker
cover. On the 53 Series engine, the oil fill is also located on
the rocker cover. See technieal data, Section 5 for oil v ol-
umes and specif ications on each engine model. A typical
oil fill location is shown in Figure 5, Page 24.

OIL LEVEL DIPSTICK

On most DDFP engines, the dipstick is located on the lower
left side. Exceptions are the I-71 and 12V92 models where
the dipstick is located on the right. Oil level can be checked
only when the engine is at rest (not running). Oil levels must
be maintained between the low and full marks.

NOTE: Due to the basic engine design, DDC engines
retain large volumes of oil in the block while
running. For this reason, proper oil level cannot
be checked immediately after engine shut of f,
Wait approximately 10 minutes before check-
ing oil le vel, Do not add oil to a running
engine; overfilling can occur!
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LUBE OIL FILTER

All engines use full Aow oil filters of the "spin on" type ele-
ment, They have a non-replaceable pleated paper cartridge.
Each filter has an integral bypass valve in the event of plug-
ging or for cold start purposes.

NOTE: Use only appro ved { ilters with the recom-
mended filtration micron rating. See parts list

specity a Mil-L-2104F type oil. Because the y may display
different viscosily grades, it is necessary to use a SAE 40
grade only.

TWO-CYCLE ENGINES

DETROIT DIESEL SERIES 53, 71, 92
LUBRICANT REQUIREMENTS

Section 6 for proper service part numk

Replacing Spin on OIl Filter(s)

1. Obtain the Detroit Diesel recommended replacement
lube oil filter. See Chart, Page 44.

2. Useaproperly sized oil £ ilter wrench, such as

Kentmoore P/N J24783, and remove filter(s).
3. Discard used filter(s) as recommended by EPA.

4. Clean the filter base mounting surl ace with a lint frec
cloth.

5. Lightly coat the oil filter seal with elean engine oil.

6. Start threading the ne  w repl. tf ilter onto the
threaded portion of the base and hand tighted until the
seal contacts the filter head. With the filter wrench, con-
tinue to tighten two-thirds of a tum,

7. Start engine and check for leaks. If any are found do not
put engine into service until corrections are made,

LUBRICATING OIL REQUIREMENTS

Hundreds of commercial oils are mark eted today, but label-
ing terminology differs among suppliers and can be confus-
ing. Some mark eters may claim that their lubricant is suit-
able for all mak es of diesel engines and may list engine
makes and types, including Detroit Diesel, on their contain-
ers. Such claims, by themselves, are insufficient as a method
of lubricant selection for DDFP engines,

The proper lubricating oil for all DDFP engines is selected,
based on SAE  Viscosity Grade and ~ APT (American
Petroleum Institute) Service Designation. Both of these
properties are displayed in the API Symbol, which is illus-
trated within the specific requi ts. For DDFP engi

the proper lubricant must also possess a sulfated ash content
below 1.0% mass,

Lubricating oils for Non-T actical Military usage currently

APl Symbol:

SAE Viscosity Grade: 40
API Classification: CDII or CF2
Sulfated Ash: less than 1.0%

*CF-2 when available

This is the only oil recommended for Detroit Diesel Engines
used in DDFP service. Lubricants meeting these criteria
have provided maximum engine life when used in conjunc-
tion with recommended oil drain and £ ilter maintenance
schedules.

Certain engines operating conditions may require ¢ xcep-
tions to this recommendation. They are as follows:

1. For continuous high temperature operation (o ver 100° F
382 C Ambient), the use of SAE 50 grade lubricant in all
DDFP engines is recommended,

2. The API Performance Cate gory CF2 represents an en-
hanced level of lubricant performance o ver CD-IT cate-
gory which it replaces. Lubricants meeting this new per-
formance level may not be readily available, During this
interim period oils labeled as AP1 CD-II may be used.

3. When the use of High Sulfur Diesel Fuel (greater than
0.5% mass) is una voidable, the use of lubricants with
higher Total Base Numbers (alkalinily) are recommend-
ed, Refer to Fig. 4 for minimum  TBN numbers to be
used for normal service.

MAINTENANCE AND SERVICE PROCEDURE

Weekly

1). Check oil level with the engine stopped. Please refer to
“note” listed in Section 3 under oil le  vel dipstick for
proper oil level check,
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2). During and after weekly maintenance run,  check over CAUTION: Use only recommended lube oil and oil £il-
entire engine for signs of oil leaks. Repair immediately ters. Ti 1 engine d andfor ive wear could

if found or call your authorized DDC Distributor/Dealer oceur using unauthorized materials,

for service.

NOQOTE: If oil is observed coming from the air box drain LUBRICATING OQIL ANALYSIS
tubes while running, review maintenanee proce-

dure on page 19, 0il Analysis kits are available through the DDC Distributor

Network for efficient monitoring of the lubricating oil in a
DDFP engine. Refer to Parts Information Section 6 to order.

Yearly

Stationary diesel engines collect condensation in the engine Oil Analysis consists of a series of laboratory tests conduet-

oil pan while at rest, When in use, lubricating oil undergoes ed on the engines lubricant, Some tests sho w the condition

deterioration from combustion by-products and contamina- of the engine and others show the condition of the lubricant.

tion. For these , regardless of the apy of the Refier to Fig. 4 for waming limits.

oil, change oil and filter(s) annually.

TWO CYCLE ENGINES ONLY
( ASTM Condition
) Designation Measured 53,71,92
Pentane Insolubles 12893 Engine 1.0
% Max. Comburst.
Carbon (Soot) Content, E-1131 Engine 0.8
TGA Mass % Max, Combust.
Viscosity at 40°C ¢S D 445 & D 2161 Engine & Oil 40.0
% Max. Increase 15.0
% Max. Decrease
Total Base Number (TBN)
Min. D 664 or D4739 0il 1.0
Min. D 2896 2.0
Water Content (dilution) D95 Engine 0.30
Vol. % Max.
Flash Point °C Engine
Reduction Max. D92 Fuel Dil. 20.0
( Fuel Dilution Vol. % Max. * Engine 2.5

Glyeol Dilution D2982 Engine 1000
PPM Max.
Iron Content " Engine 150
PPM Fe Max. Wear
Copper Content i Engine 25
PPM Cu Max. Wear
Sodium Content PPM NA had Engine 50
Over Baseline Max. Coolant
Boron Content PPM B *h Engine 20
Over Baseline Max. Coolant

* Various Methods
** Elemental Analyses are conducled using either emission or atomic absorption sp
Fig. 4 - Oil Analysls Warning Limits

p ¥. Neither method has an ASTM designation.
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OIL VOLUME
For specific oil quantities please refer toTechnical Data Sec-
tion 5 for each engine modet listing.
{
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The Engine Cooling System Includes:

Coolant Pump

Heat Exchanger with Overflow Pipe
0il Cooler

Pressure Cap-Fill Cap
Thermostal & Water Bypass

Raw Water Inlet and Discharge

Zine Electrode

COOLING SYSTEM

OPERATION

The heat resulting from combustion in the engine cannot be
fully converted into kinetic ener gy. A major portion of that
heat is absorbed by the coolant from the ¢ ylinder walls and
cylinder heads and must be carried away from the engine. It
is the function of the Heat Exchanger to transfer w aste

engine heat to the raw cooling water. R

Inside the heat ¢ xchanger tank Fig. [ is a heat e xchanger
core, somewhat similar to a miniature radfator . Engine
coolant circulates around the heat exchanger core while cool
raw water, from a tap on the pressure side of the [ ire pump,
is circulated inside the core carrying a way the heat, The in-
stalling contractor mak es the ra w water discharge connec-
tion at time of system installation.

Flg. 1 - Heal Exchanger Cooling System
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Engine coolant is circulated by the engine coolant pump.
Engine coolant enters the side of the block upon dischar ge
from the oil cooler and coolant pump. Under lo w pressure,
the coalant flows past the ¢ ylinders, up through the heads,
and then through the open thermostat into the heat exchang-
ertank. Afler passing o verthe heat e xchanger core, the
coolant then re-enters the coolant pump and starts the ¢ ycle
over. If the thermostat is closed, coolant would flow down a

tory as an engine coolant when properly inhibited. Use of
distilled water is ideal.

GRAINS PER PARTS PER
GALLON MiLLION
Chiorides (Maximum) 40 2.5
Sulfates (Maximum) 100 5.8
Total Dissolved Solids (Maximum) 340 20
Total Hard: (Maxi ) 170 10

bypass tube, back fo the coolant pump. Under that conditi

the coolant bypasses the heat exchanger core and allows the

engine to retain some of the heat so it can quickly reach opti-
muin operating temperature,

ENGINE COOLANT

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

The water/ethylene glycol/inhibitor conlant mixture used in

DDFP 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 o ver protection.

WARNING

A 50% water and 50% anti-freeze solution is
requlred for pump installations. Premixing
this solution prior to Installing Is required.
This prevents possible pure anti-freeze chem-
ical reactions to block heater elements which
can burn out the element. Please see the tech-
nical data Sectlon 5 for proper cooling sys-
tem capacities of each model.

WATER

Water can produce a corrosi ve environment in the cooling

system, and the mineral content may permit scale deposits to
form on internal cooling surfices. Therefore, inhibitors must
be added to control corrosion, cavitation, and scale deposits,

Chlorides, sulfates, magnesium and calcium are among the
materials which mak ¢ up dissolv ed solids that may causc

Fig. 2 Satlsfactory Water Limits

ANTIFREEZE

Use an eth ylene glycel coolant (lo w silicate formulation)
that meels 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 normally used. Concentra-
tions over 70% are not recommended because of poor heat
transfer capability, adverse freeze protection and possible
silicate dropout. Concentrations belo  w30% of fer little
freeze, boil over or corrosion protection.

COOLANT INHIBITOR

The importance of a properly inhibited coolant cannot be

over-cmphasized. A coolant which has insuf ficient or no

inhibitors at all, invites the formation of rust, scale, sludge

and mineral deposits. These deposits can greatly reduce the
ling systems effici and protection capabilities,

DDC-recommended supplemental coolant inhibitors are a
combination of chemical compounds which pro vide corro-
sion protection, cavitation suppression, pH controls and pre-
vent scale. These inhibitors are a vailable in v arious forms,
such as liquid packages or integral parts of anti-frecze,

It is imperative that supplemental inhibitors be added to all
DDFP engine systems. A pre-charge dosage must be used at
the initial fill and the maintenance dosage used at each ser-
vice interval. Serious damage will occur unless inhibitors
are used. Some of the more corrosion inhibit

are borates, nitrates and silicates.

Inhibitors b depleted through normal operation, addi-
tional inhibitors must be added to the coolant as required to
intain original gth levels, Refer to Fig. 3 for proper

scale deposits, sludge deposils, corrosion or a combinati

of these. Chlorides andfor sulfates tend to accelerate corro-
sion, while hardness (percentage of magnesium and caleium
salts broadly classif ied as carbonates) causes deposits of

B

concentrations of inhibitors.

Do not use soluble oils or chromate inhibitors in DDFP

scale. Water within the limits specified in Fig. 2 is satisf:

Detrimental effects will occur,
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Mir. Max. To verify that the coolant is at a safe operating level, it's bcsl
EEM EEM to wait until the engine temy e drops to approxil
Boron (B) 1000 1500 120°F (49“0), or lower, before removing the pressure cup
Nilrite (NOZ% 800 2400 After the cap is removed, the level should be within 2 inch-
Nitrates (NO?) 1000 2000 es (51mm) of the filler neck.
Silican (Si) 50 250 NQTE: I-71 engines have incorporated the use of a coolant
Phosphorous (P) 300 500 recovery bottle (white plastic bottle) Fig 4. During
pH 85 10.5 initial filling of the cooling system, it will be nec-

Fig. 3 - Proper Concentrations Of Inhibitors

—Toproperly check inhibitor concentrations it may be neces-

sary to contact your local DDC Dislributor/Dealer for assis-
tance. Referto P arts Information Section 6, Page 45, to
oblain the DDC part number for the F actory Coolant

Analysis Kit. This kit can be purchased for 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 pur ged of air prior to being put in ser-
vice. This is best accomplished by f illing with a pre-mix
solution, to the top of f iller neck. Install the pressure cap,
start and run engine until the temperature staabilizes at
approximately 170° - 190° F (77° - 91° C). During this
warming process, you may

o~
Fig. 4 - Coolant Recovery Bollle

see coolant coming from the o verflow tube attached at the
pressure cap location. This is a normal condition since the
coolant expands as it heals up. When the o verflow ceases,
stop the engine,

NOTE: Air entrapment in I-53 engines is v ery likely to
occur due to cooling system design. Upon initial
fill with a pre-mix solution. It is recommended that
the coolant be allowed to stand for a four hour peri-
od prior to starting.

essary (o fill the Reco very Bottle to the Cold Full
line with the pre-mix solution; Start andrun the
engine as indicated abo ve. After reaching normal
operating temperature check the coolant le  vel in
the recovery bottle to verify that the level is at the
Hot Full line,  if not add coolant to the bottle.
Following the same i as abo ve, wait for
the engine coolant temperature to drop before
removing the pressure cap.  The coolant le vel
should be at the pre  viously mention height. The
coolant level must remain between Hot and Cold
run lines on the recovery bottle.

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

PRESSURE CAP

Like most cooling systems, the Heat Exchanger lype oper-
ates under pressure, A typical cap shown in Fig, 5 maintains
systemn pressure to raise the coolant boiling point and per-
mits a some what higher operating temperature withont
coolant loss. Pressure cap values can vary in different engine
series. Refer to Section 5 for your engine type.

All pressure caps include a vacuum valve which opens dur-
ing cool down. This prevents an internal vacuum from being
formed which could contrib ute to leaking seals and hoses
collapsing.

NOTE: I-71 engines use a coolant reco  very bottle. The
pressute cap includes a rubber ring-type seat.
When the cap installed this ring forms a positi  ve
seal between the filler neck and cap. During engine
cool down, if the wrong type cap is used, coolant
cannot fransfer back into the heat e xchanger from
the recovery bottle. This can progress into an over-
heated engine and possible damage.

VALE OFENED
BY FRESSURE

Fig. 5 - Typical Coolant Cap
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COOLANT PUMP

The engine water pump is a centrifugal impeller type pump,
Itis gear dri ven on the I-71, V=71 and V-92 Serics engines
and belt driven on the 1-53 Series engines. The rebuildable
pump utilizes a shafl and sealed bearing assembly. The V=71
and V=92 incorporate an oil seal and tw o splash lubricat-
ed ball type bearings. Fach pump also included a w
pump seal weep hole. Should a coolant leak occur at this
lacation, the pump seal must be replaced. Contact your local
DDC Distributor/Dealer for assistance, Should a replace-
ment pump be required for repair , use only the ¢ xact same

type of pump.

THERMOSTAT

Each pump engine is equipped with a temp control-
ling thermostat(s). Normal operaling ranges will vary due to
engine horsepower and operating speed. The thermostat(s)
are located at the front of thee  ylinder heads. Refer to
Section 5 for specif  ic operating temperatures for each
engine.

ENGINE COOLANT HEATER

Fire pump engines must be able to assume full load inme-
diately when used for emergency service. NFPA-20 specifi-
cations require an engine coolant heater Figure 6, Page 29,
to maintain a minimum temperature of 120°F  , (49° C).
Maintaining this temperature assists the engine to start eas-
ily and produce rated horsepo  wer immediately . F or fire
pump units operation in cold climates optional oil heaters
are available to k eep the engines lubricating oil at a safe
temperature for emer gency start purposes. If pump room
temperatures drop belo w 50° F (10°C),  oil heaters are
required,

On the initial installation of cach fire pump engine, it is the
responsibility of the installing contractor to wire the heater
to the pump room  AC circuit. See Section 3 Electrical AC
Wiring Diagram, Page 39, for correct wiring to the heater
disconnect switch,

ater

CAUTION: Donotacti valethe 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 allo wed to fill the heater ca vity
with AC circuil is activated.

HEAT EXCHANGER COOLING

The heat exchanger cooling system is illustrated in Fig. 1,
Page 25.

Raw water from the fire pump passes through the heat e x-
changer core where it lowers the engine coolant temperature
10-15° F (-12° - <9° C).Typical raw water connection points
on the heat exchanger are shown in Fig. 7, Page 29,

HOSES

Specific areas on each DDEP engine use hoses lo transfer
coolant to and from heat exchangers and immersion heaters.
Regular inspections are necessary to v erify that no leaks
exist. Should replacements be required contact your local
DDC Distributor/Dealer for assistance,

NOTE: Silicon Hose material for the immersion heaters
must meet SAE J20 Requirements with a maxi-
mum heat operating range of 350° F (177° C). Do
not replace these hoses with any other type materi-
al. ¢

NOTE: Hose elamps required for silicon type hose, must
have a shielded inner band or be of a constant
torque type (spring loaded). If the second type is
used, do not collapse spring by over tightening,
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Fig. 6 - Englne Heaters

V-7 ) -7
Flg. 7 - Raw Water Conneclions

/

Vg2

Heat Exchanger Manual By-Pas

=
1

Raw Water
from
Fire Pump

Open Waste Cone

Flg. 8 - Typical Cooling Loop
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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 weck to drain off any possible water and/for
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

KEY i
1) Fuel supply pump System pressure

2) Fuel filter WARNING! OIL, FUEL, COOLANT 30+ 40 kPa (0.3 + 0.4 bar)

3)  Injection pump @ MIXTURES, ETC. ARE HARMFUL IF Injection pressure

4) Injector INGESTED. 25.000 kPa (250 bar)

'Pége 12
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Figure 3 - Screen Strainer of the Fuel Lift Pump Figure 4 - Hand Priming Pump

SERVICE PROCEDURE:

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

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

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.
5.) Operate the hand priming pump to purge air from the

system. (Fig. 4) Item 1.

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

1)

2.

3)

—

4,

o

Figure 5 - Fuel Filter

5)

6.

L

7)

8)

Fuel Filter Change:

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

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

Replace the carlridge.

Before reconnecting the carlridge to the filter, allow
2+ 3 liters of diesel fuel to flow through the filter and the
fuel pipe.

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,

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.

Loosen off the unions of the injector fuel feed pipes.

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

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 6 - Bleed Fuel System
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FUEL SYSTEM PRIMING
If air enters the fuel system, it must be eliminated prior to 2.) Operate the hand priming pump located on the bottom of

putting engine in service. the fuel lift pump on the engines’ left side.

Air can enter system if:

—The fuel supply tank is cmptied thru normal operation. 3.) Starl engine by manual crank Sw-#1 or Sw-#2, manual
—Any low-pressure fuel lines are disconnected. start instructions on instrument panel.
—Any component of the low-pressure system leaks during

operation.

4) If engine fails to start or does start but runs erratic,

21 line. i d filt S0me-

To Remove Entrapped Alr Proceed As Follows: ref:heck a?l fuel 1li'l.l.8‘, CCIIIIICCIIOIIJS and filters for wmc.
thing obvious, If a simple solution cannot be located it

may be necessary to contact your local Distributor /

1.) Make certain the condition that caused air has been A ]
Dealer for service assistance.

correcled. Do not attempt to loosen fuel injector lines to
eliminate air.

KEY

1) Fuel supply pump
2) Fuel filter

3) Injection pump
4) Injector

5) Run Solenoid

5 2

Figure 7 - Fuel System
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AIR INTAKE AND EXHAUST SYSTEM

Air Intake Operation

Air Cleaner

Crankcase Ventilation

Exhaust Operation

Maintenance And Service Procedures

AIR INTAKE OPERATION

During the intake stroke, the piston travels downward, the
intake valve is open, and the exhaust valve is closed. The
downsiroke 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 resiricted by any controliing
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 VMEP 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.

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 eylinders.

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.

"

turer reco ds the following:

The air cleaner

1. The pre-oiled reusable elements are serviced with aspecial
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 efficicncy by re-spraying with oil.

NOTE: Do not attempt this while engine is running.

NOTE: Do not over oil.
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SECTION 3.2

AIR FILTER SERVICE INSTRUCTIONS

1. PRE-CLEANING

Tap the element to dislodge any large
embedded dirt, then gently brush with a
soft bristle brush. (Nole: If complete clean-
ing is not praclical at this time, re-oil the
alement and re-install in your vehicle.)

2. SPRAY ON CLEANER
Spray K&N air filter cleaner liberally onto
the entire element and let soak for 10
minutes.

3. PAN CLEANING

Larie 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 cleangr.

NO gasoline cleaning.

MO sleam cleaning.

NO causlic cleaning solutions.
NO strong delergents.

M0 high pressure car Wash.
NO parts cleaning solvenis.

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

5. RINSE OFF

Rinse off the elemenl with low pressure
water. Tap water is OK. Alwa]ys flush from
the clean side lo dirly side. This removes
the dirt and does not drive it into the filter.

6. DRYING HINTS
Always dry naturally. After rinsing, shake
off all excess water and lel the elament
dry naturally.

00 HOT USE COMPRESSED AIR
D0 HOT USE OPEN FLAME
DO HOT USE HEAT DRYERS

EXCESS HEAT WILL SHRINK THE COTTON
FILTER MEDIA.

COMPRESSED AIR WILL BLOW HOLES IN THE
ELEMENT.

7. AEROSOL QILING

After cleaning air filter always re-oll before
using. Spray K&N air filter ofl down into
gach pleat with one pass per pleat. Wall
10 minules and reoil any white spots still
showing.

8. SQUEEZE BOTTLE OILING

Aftercleaning air filter always re-oil before
using. Squeeze K&N air filter oil down into
the bottom and along each pleat — only
one pass per pleat. Let oil wick into collon
for 20 minutes. Re-oil any white spots still
showing.

9, OILING HINTS

Never use a K&H air filter without oll. (The
filter will not stop the dirt without the oil.)
Use only K&N formulated air filter oil.

K&M air filter il Is a compound of mingral
and animal oil blended with special
Eolymws to form a very efficlent tack
arrier. Red dye is added to show just
where you have arpi[ed the oil. Evenjtuallr
the red color will fade but the oil will
remain and filter the air.

NEVER USE Automatic Transmisslon Fluld,
NEVER USE Motor Dil.

MEVER USE Dlesel Fuel.

NIEUEH UUSE WD-40, LPS, or other iight welght
olls.

Figure 1 - Air Filter Service Instructions
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CRANKCASE VENTILATION

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

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 natu-
rally aspirated (N) engine. Turbochargers enhance the effi-
ciencies of engines and add power to a similar displacement
(M) engine.

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

Figure 2 - Crankcase Venlilation

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 rec fations 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. Indicalions 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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SECTION 3.2

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 arcas 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 oceur if
waler 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.

NOTE: Exhaust back pressure, air inlet restriction and
crankease pressure limits are listed for each VIMFP
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,
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LUBRICATION SYSTEM

Operation
Oil Cooler

Lube Oil Fill

Oll Level Dipstick

Lube OIi Fiiter

Lubricating Oll Requirements
Changing The Lubricating Ol
Lubricating Oil Analysls

Changing The Lubricating Oil Filter
Malntenance Procedure

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

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 VMEP 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 lubricaling oil
pass directly to the oil filter.
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1
2)
3)
4)
5)
6]
7
8)

b 0

Fig. 1 - Typical Lubricating System Schematic

0il pick-up pipe

Pressure relief valve

Gil pump

Water-cooled oil cooler
Filter cartridge
Crankshaft main bearings
Qil jet valve

Camshaft bearing/s
Rocker arms

51 - 58 psi /350 - 400 kPa

Lubrication circuit pressure (with engine hot)
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ASTM Condition VMFP
Designation Measured Limit
Pentane Insolubles D893 Engine 1.0 i
% Max. Combust.
Carbon (Soot) Content, E-1131 Engine 1.5
TGA Mass 9% Max. ) Combust.
Viscosity at 40°C c§ D 445 & D 2161 Engine & Oil
% Max. Increase 25.0
% Max. Decrease 15.0
Total Base Number (TBN)
Min. D 664 or D4739 0il 1.0
Min. D 2896 2.0
Water Content {dilution) D95 Engine 010
Vol. % Max.
Flash Point °C D9z Engine 20.0
Reduction Max. ¥ Fuel Dil.
Fuel Dilution Vol. % Max. Engine -0-
Glycol Dilution D 2952 Engine ~0- ﬁ
PPM Max.
Iron Content B Engine 150
PPM Fe Max. Wear
Copper Content o Engine 30
PPM Cu Max, Wear

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

Fig. 5 - Qil Analysis Warning Limits

LUBRICATING OIL ANALYSIS

* Oil Analysis kits are available through the DDC Distributor/ Oil Analysis consists of a series of laboratory tests conducted
Dealer Network for efficient monitoring of the lubricating oil on the engines lubricant. Some tests show the condition of the
in a VMEP engine. Refer to Parts Information Section 6 to engine and others show the condition of the lubricant. Refer to ‘
order, Fig. 5 for warning limits.
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Preventive maintenance periods

These preventive maintenance perfods apply to average conditions of operation. Check the periods given by the manufactur
equipment in which the engine is instatled. if necessary, use the shorter periods. When the operation of the engine must con]
the local regulations these periods and procedures may need to be adapled 1o ensure correct operation of the engine.
1t is good preventive [naime_nar[ce to check for leakage and |oose fasteners at each service.

These maintenance periods apply only lo engines that are operated with fuel and lubricating ofl which conform to the speci
glven in this handbook,

Schedules

The schedules which follow must be applied at the Interval (kilometres, miles, hours or months) which occurs first.

First service at 80071600 km {500/1000 miles) or 25/50 hours

Every day or every 8 hours

Every 7500 km (5000 miles}, 250 haurs or 4 months

Every 15000 km (10,000 miles), 500 hours or 12 months
Every 80000 km (60,000 miles) or 2500 hours

Cperation
e /e e|e|s ] Checkiheamountof coolant
] e | e | e Checkihe drive beli(s)
® | @ | Glean the sediment chamber and the strainer of the fuel [iit pump
o e |e | e ;e Checkforwalerinthe fuel pre-liier (1}
& | ® | Renew the fuel filter slement(s)
# | Ensure that ihe atomisers are checked (2)

Ensure that the idle speed is checked and adjusted, if it Is necessary (2)

. Gheck the amount of lubricating oll In the sump

e 'e|e | e e Checkthelubricating oil pressure at the gauge {1)
. . ¢ | e | e | Renewthelubricating off (3)

I . # | o | & | Renew the canister of the lubricating il filter

Clean the air cleaner or emply the dust bowl of the air filter

- extremely dusty conditions

—~normal conditions

Clean or renew the air filter element, if this has not been Indicated earlier {4)
Clean the vent valve of the engine breather syslem {1}

L]
® o0

Ensure that ihe turbocharger Impelier and turbecharger compressor casing are cleaned
Clean the compressor air filter {1)

Ensura that the exhauster or compressor (1) Is checked )

Ensure that the valve tip clearances are checked and adjusted, If it is necessary (2)

*
-
L B ]

® | Check the tenslon of the cylinder head fasteners (5)
e | Ensure thatthe alternator, starter motor etc. are checked {2)

(1) it there Is one fitted.

(2) By a person who has had the correct training.
(3) 4.2482 engines, every 500 hours or 12 months
(4} 4.2482 enginas, every 1000 hours

(5) 4.236/4.248 engines only

& 4.02
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ow to check the tension of

36/4.248 engines enly

j Operate the engine antil the coolant
emperature Is more than 77°C (170°F).
Stop the engine and remove the racker
over.

Release the seiscrews and remove the
ocker assembly. Ensure that the rubber
 'saal is not lost from the oil connection.
with a sultable torque wrench, check
ihe tension of the cylinder head

Comment contrdler le
serrage des fixations de
culasse.

Moleurs 4.236/4.248 seufement

1 Faire fonctlonner le moteur jusqua ce
que la tempéralure du liquide de
refroldissement solt supérieure 2 77°C
(170°F).

2 Arréter le moteur et déposer le
cache-culbuteurs.

3 Desserrer les vis de blocage et
déposer la rampe de culbuteurs. Prendre
soin de ne pas perdre le jointen

cac dela ion d'huile.

_setscrews In the correct seq (A).
The cerrect tension is 136 Nm {100 Ibf)
3,8 kgfm.

5 If a selserew turns when it is checked,
tighten it to the correct tension. If

a setscrew does not turn when itis
checked, loosen [t 30" to 60° (1/2 to 1 flat)
and then tighten It to the correct tension.
When all the setscrews have been
checked, check the first 10 setscrews in
sequence to ensure that they are stlll at
the correct tension,

6 Put the rubber seal on the oil

" conneciion and fit the rocker assembly.

~ Tighten the selscrews to 40 Nm {29.51bf
. fj41kgl m,

7 Check the valve tip clearances, see
page 4.18, and adjust the clearances as
necessary.

8 Fit the rocker cover.

eigt{4) -

4 Avec une ¢lé dynamométrique
appropriée, contrdler le serrage des vis
de fixation de ¢culasse dans la séquence
correcle (A). La tension correcte est de
136 Nm (100 Ibf) 13,8 kgf m.

5 Si une vis de fixatlon tourne lorsqu'elle
est contrdlée, la serrer & fa tension

correcte. Si une vis de fixation ne tourne

pas lorsqu’elle est contrflée, la desserrar
de 30° & 60° (1/2 4 1 plat) et puls la serrer
4 la tension correcte. Quand toutes les
vis de fixatlon ont té contrblées,
contréler les 10 premi¢res vis en
séquence correcte pour s'assurer
qu’elles sont foujours & fa tension
correcie.

6 Mettre le joint en caoutchouc sur la
connexion d'huile et monter la rampe de
culbuteurs. Serrer les vis de fixation &

40 Mm (20.5 1bf f1) 4,1kgf m.

7 Contrdler le Jeu des poussoirs, voir
page 4.18, el régler les jeux si
nécessalre,

8 Monter le cache-culbuteurs.

187 &
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Priifen des
Anzugsdrehmomentes der
Zylinderkopfschrauben,

Nur beim Molortyp 4.236/4.248

1 Lassen Sie den Motor so lange laufen, -
bis die Kiihiwassertemperatur mehr als
77°C (170°F) betréigt.

2 Stellen Sle den Motor ab und nehmen
Sle den Ventitdecket ab.

3 Lésen Sie die Befestigungsschrauben
der Kipphebeleinheit. Achten Sie daraul,
daf die Gummidichtung der Leitung nicht
verioren geht.

4 Priifen Sie den richtigen
Drehmomentwert dar Zylinder-
kopischrauben In der richtigen
Relhenfalge {A) mit einem geeignaten
Drehmomentschliissel. Der richtige
Anzugswert belrégt 136 Nm (100 Ibf)

13,8 kgf m.

§ Dreht sich bei der Priifung eine
Zylinderkopischraubs, so ziehen Sle
diese mit dem richtigen Drehmomentwert
an. Dreht sich elne Zylinderkopfschraube
nicht, so 13sen Sie diese um 30° bis 60°
{eine halbe bis eine ganze
Sehliisselweite) und ziehen Sie mit dem
richtigen Drehmoment an, Wurden alle
Zylinderkopischrauben tbsrpriift, 50
gehen Sie die ersten 10
Zylinderkoptschrauben ernsut durch und
{iberprifen Ste diese nochmals auf den
richtigen Drehmoment.  ~

€ Mont Sie die Gur der
Olleitung und bauen Sie die
Kipphebeleinheit auf, Ziehen Sie die
Befestigungsschrauben mit 40 Nm

(29.5 1bf ft) 4,1 kgf m an.

7 Priifen Sie das Ventilspiel, siehe Seite
4.18, und stellen Sie es soweit notwendig
ain.

8 Montieren Sie den Ventildeckel.
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How te drain the cooling
system

Attenilon: Do not drain the coolant whife
the engine Is still hot and the system is
under pressure because dangerous
coolant can bs digcharged.

1 Ensure that the machine Is on level
ground.

2 Remove the filler cap of the cooling
system,

3 Remove the drain plug from the side of
the cyfinder block (A1) or (B1} In order fo
drain the engine. Ensura that the drain
hola is not restricted.

4 Open the tap or remove the drain plug
at the bottom of the radiator in order to
drain the radiator, If the radiator does nat
have a tap or drain plug, discannect the
hose at ihe bottom of the radiator. Where
a lubrlcating ofl cooler/filter assembly is
fitted, this must also be drained. To do
this, disconnect the hose at the bottom of
the cooler (C1)

§ If necessary, flush the system with
clean water.

& Fitthe hose to the bollom of the cooler,
7 Remove the hose at the top of the
cooler (4.07/A1) and put 165 mi (1/3 pint}
of anflfreeze Inta the cooler. This wiil give
protection agafnst frost if water drains
down when the machine Is moved.
8 Fitthe hose to the lop of the oil cooler.
9 Fitthe drain plugs and the filler cap.
Closa the radiator tap or connect the
radlator hose.

Comment vidanger le circuit
de refroldissement

Attention: Ne pas vidanger le liquide de
refroidissement pendant que le moteur
o5t encore chaud et que le systéme est
sous pression parce que du liquide de
refroidissement dangereux peut étre
projeté,

1 S'assurer que le véhicule oula
machine est sur terrain plat.

2 Déposer le bouchon de remplissage du
circuit de refroldissement.

3 Déposer le bouchon de vidange du c6t8
du bloc cylindres {A1) ou (B1) afin de
vidanger le moteur, S'assurer que le trou
de vidange n'est pas restreint.

4 Quvrir le robinet ou déposer le
bouchon de vidange au bas du radtateur
afin de vidanger le radiateur. Si le
radiateur n'a pas de robinet ou de
bouchon de vidange, débrancher 1a durite
au bas du radiateur. A I"endrolt ol un
rafroldisseur d’huile de graissagefun
ensemble de filire a huile est monté, une
opération de vidange doit également &tra
effectuse. Pour falre ceci, débrancher la
durite au bas du refroidisseur (C1)

§ Sinécessalre, rincer le systéme avec
de ['eau propre.

6 Monter la durite au bas du
refroidisseur,

7 Déposer la durite en haut du
refrofdisseur d'huile (4.07/A1} et meltre
165 mi d'antigel dans la refroldisseur.
Cela protégera contre le gel s eau
s'achappe vers le bas quand fa machine
estdéplacée.

8 Monter la durite en haut du
refroidisseur.

9 Remonter les bouchons de vidange et
le bouchon de radiateur, Fermer le
robinet de radiateur ou rebrancher la
durite de radlateur.

* 3 Die AlaBschraube auf der S

- 8le 165 ml Frostschutzmittel |

Wie das Kiihlsystem ¢
wird

Achtung: Das Kishimitlel nicht y,
Molor ablassen, wenn os noch ¢
Druck steht, weil geldhrlich heig
Wasser austrit. -

1 Sicherstelien, daB der Moto,
waagerecht steht,

2 VerschluBdeckel vom Kiihle;
abnehmen.

Zylinderblocks {AT) oder (B1)
Kiihimittel ablassen. Die Ablal
darf nicht behindert sein.

4 Den AblaBhahn oder Stopfé
Kiihler offnen oder herausdrsh
den Kihier zu entlesren. Wenn
Kihler keine Abladstelle hat, d
Wasserschlauch abnehmen. W
Schmlerdlkihler/Filter montler
dieser auch entleert werden. U
tun, nehmen Sie den Schiauch
des Clkilers ab {C1).

5 Wenn das KiihIsystem versg|
mitsauberern Wasser durchsp:

6 Montleren Sie den Schiauch’
des Slkihlers.

7 Nehmen Sle den Schlauch
Schmierdlkiiler (4.07/A1) ab ul

Dles gibt Schutz gegen frost, we
wasser absinki, Wérend die Ma
bewegt wird.
8 Befestigen Sle den Schiauch ab
Schmierdkiler.

9 AblaBschrauben wieder ein Ire
KihlerverschluBdeckel montler
KihlerablaBhahn wieder schi
Wasserschiauch wisder montl
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