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CALIFORNIA

Proposition 65 Warning

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



1. ENGINE EXTERNAL VIEWS

1. EXTERNAL VIEW (LH)

2. EXTERNAL VIEW (RH)

Note:
Engine details may
vary depending on the
specifications

Note:
Engine details may
vary depending on the
specifications



2. GENERAL INFORMATION

1. STANDARD ENGINE DATA AND SPECIFICATIONS

(1) Model 4IRJ7N (IN-LINE INJECTION PUMP TYPE)

Ingersoll-Rand engine model name

Engine family

Engine code

Engine type

Combustion type

No. of cylinders - bore x strokemm (in)

Engine displacement                 L (cid)

Compression ratio

Firing order

Max. rated power: SAE NET (hp)/min-1

Exhaust emission control system

lnjection pump

Governor

Injection nozzles

Specified fuel

Starter                                       (V-kW)

Alternator                                     (V-A)

Specified engine oil (API grade)

Lub. oil volume (Oil pan)               L(qts)

Coolant volume (Engine only)lit       (qts)

Engine dry weight                        kg (lb) 

Overall length      mm (in) 

Overall width       mm (in) 

Overall height      mm (in) 

Valve clearance (cold)                mm (in) 

Nozzle injection pressure        MPa (psi)

lnjection timing B.T.D.C. (Static)

Maker and type of turbocharger

4IRJ7N

XSZXL03.1DNC

31DNC

Water-Cooled, four cycle, in-line overhead valve type

Direct Injection

4 - 95.4 x 107 (3.76 x 4.21)

3.059 (186.7)

18.6 to 1

1 - 3 - 4 - 2

65 / 2500

Engine modification

In-line, Mechanical

Variable speed, Mechanical type

Multi-hole type

Diesel fuel (ASTM D975  No.2-D)

12 - 2.2

12 - 50

CD

9.6 - 7.6 (10.1 - 8.0)

4.5 (4.8)

244 (538)

809 (31.8)

606 (23.9)

709 (27.9)

0.4 (0.0157)

18.1 (2.625)

12o

NA

Engine
dimensions





The engine serial number is stamped on the rear left of cylinder
body, near the upper starter. Engine model is described on an
ID label on the left side of the cylinder head cover.

2. ENGINE IDENTIFICATION

3. ENGINE AFTER SERVICE

(1) Ingersoll-Rand Engine After Service
Please feel free to contact your Ingersoll-Rand dealer for periodical
inspection and maintenance.

(2) Ingersoll-Rand Genuine Parts
The Ingersoll-Rand genuine parts are identical with those of used in the
engine production, and accordingly, they are warranted by
Ingersoll-Rand.
The Ingersoll-Rand genuine parts are supplied by Ingersoll-Rand
distributors. Please designate “Ingersoll-Rand Genuine Parts” when 
you need engine parts.



3. FUEL, LUBRICANT, AND COOLANT

If fuel other than the specified one is used, engine function will be
affected.

NOTICE: The fuel injection pump, injector or other parts of the fuel
system and engine can be damaged if you use any fuel 
or fuel additive other than those specifically 
recommended by Ingersoll-Rand.
Such damage is not Ingersoll-Rand’s responsibility, and is 
not covered by the warranty. To help avoid fuel system or
engine damage, please heed the following:
• Some service stations mix used engine oil with diesel

fuel. Some manufacturers of large diesel engines allow
this; however, for your diesel engine, do not use diesel
fuel which has been contaminated with engine oil.
Besides causing engine damage, such fuel can also
affect emission control. Before using any diesel fuel,
check with the service station operator to see if the fuel
has been mixed with engine oil.

• Do not use any fuel additive (other than as 
recommended under “Biocide” in this section). At the 
time this manual was printed, no other fuel additive 
was recommended.
(See your authorized dealer to find out if this has 
changed.)

(2) Fuel Requirements



(3) Handling of the Fuel
Fuel containing dust particles or water will cause engine failure.
Therefore;

1) Take care to prevent dust particles or water from contaminating
the fuel when filling the fuel tank.
When fueling is done from an oil drum directly, allow the
fuel to set long enough for contaminates to settle.

2) Always fully fill the fuel tank. Drain the fuel tank frequently.

(4) Water in Fuel
During refueling, it is possible for water (and other contaminants)
to be pumped into your fuel tank along with the diesel fuel.
This can happen if a service station does not regularly
inspect and clean its fuel tanks, or if a service station receives
contaminated fuel from its supplier(s).
To protect your engine from contaminated fuel, there is a fuel
filter system on the engine which allows you to drain excess
water.



The quality of engine oil may affect engine performance,

Engine oil viscosity affects engine startability, performance,

mix different brand or different type oils.

Must use Ingersoll-Rand Pro-Tee™ for optional
Platinum Extended Engine Warranty.



Recommended Ingersoll-Rand fluids use of these fluids with original
I-R filters can extend engine warranty. Refer to operator’s manual
warranty section for details or contact your I-R representative.

Recommended Fluid 1 Gal. 5 Gal. 45 Gal.
Pro-tec Engine Fluid (15W-40) 54480918 36875938 36866903



4. ENGINE OPERATION

Engine Exhaust Gas Caution
(Carbon Monoxide)

CAUTION: Do not breath exhaust gas because it contains carbon 
monoxide, which by itself has no color or odor. Carbon 
monoxide is a dangerous gas. It can cause 
unconsciousness and can be lethal. 
Do not run the engine in confined areas.
Keep the exhaust tailpipe area clear of snow and other 
material to help reduce the buildup of exhaust gases.

Check with machine in level position.

Remove the dipstick from the crankcase, wipe it with a cloth.
Insert fully and remove again.



(3) Coolant Level Check
1) Remove the radiator filler cap, and check the coolant level

2) Use clean drinking water as coolant. When an anti-freeze solution
is required, keep to the specified mixing ratio.

(4) Radiator Cap Condition
After adding coolant, install the radiator cap. Make sure the cap is
securely installed.

CAUTION:When removing the radiator filler cap while the engine is 
still hot, cover the cap with clothing, then turn it slowly to 
gradually release the internal steam pressure.



2. CHECK AND OPERATION AFTER THE
ENGINE START-UP

(1) Warm-up Operation
Allow engine to warm about ten minutes after the engine has started.

(2) Check after the Engine Start-up
Check the following items in the engine warm-up operation.
Engine oil pressure (Gauge Optional)
Although the engine oil pressure gauge readings vary depending
on ambient temperature or type of oil, the gauge registers
around 392 to 490 kPa (4 to 5kgf/cm2/57 to 71 psi) during
warm-up.
In the oil pressure warning lamp type, make sure that the lamp
is off.
Charge Condition (Ammeter Optional)
Gauge should read in normal range shortly after starting.

The coolant level could drop because air is expelled about
5 minutes after the engine started.
Stop the engine, remove radiator cap, and add coolant.



3. CARE IN THE ENGINE OPERATION
In the engine operation, always pay attention to the following items
if the engine indicates any sign of abnormalities.

(1) Engine Oil Pressure
Engine oil pressure is normal when the oil pressure gauge
shows 294 to 392 kPa (3 to 4 kgf/cm2/43 to 57 psi) in the engine
warmed-up condition.
In the continuous engine operation, engine oil pressure is
slightly lower than the pressure at start-up time.
When the engine oil pressure gauge shows the following
abnormal conditions, stop the engine immediately and check
the engine oil amount in the oil sump and look for oil leakage:
• The engine oil pressure gauge shows below 196 kPa (2

kgf/cm2/28 psi) though the engine speed is raised.
• The oil pressure gauge indicator oscilates greatly in the

engine low speed range.
When no lack of engine oil or no oil leakage is found, contact
your equipment supplier to determine the cause of the
abnormal reading.

(2) Coolant Temperature
The engine performance will be adversely affected if engine
coolant temperature is too hot or too cold.
The normal coolant temperature is 75 to 85˚C (167 to 185˚F).
Overheating
The engine cooling system may overheat if the engine coolant
level is too low, if there is a sudden loss of engine coolant (such
as hose splitting), or if other problems occur.
Overcooling
The engine operation at low coolant temperature will not only
increase the oil and fuel consumption but also will lead to
premature parts wear which may result in engine failure.

(3) Engine Hourmeter (Engine Operation Hour Indicating)

This meter indicates the engine operation hours. Make sure that
the meter is always working during engine operation.
Periodical engine maintenance is scheduled on the operation
hours indicated on the hourmeter.

(4) Liquid and Exhaust Smoke Leakage
Be careful with lubricant, fuel, coolant and exhaust smoke
leakage.

(5) Abnormal Engine Noise
Pay attention to the noise from the engine or other related
parts, checking if the noise is normal.

(6) State of the Exhaust Smoke
Be careful with exhaust smoke colour, check if it is whitish or
blackish.



4. OPERATION AND CARE FOR NEW ENGINE

Your Ingersoll-Rand engine is carefully tested and adjusted in the factory,
however, further, thorough run-in (i.e. break-in) operation is
necessary.
If the new engine is harshly operated, lubricating oil film will be
reduced leading to abnormal wear or seizure. Particularly, avoid a
harsh engine operation within the initial 100 operation hours
observing the following notice.
(1) Do the warming-up operation continuously until the engine is

warmed-up. In this operation, do not race the engine.
(2) Also do not operate the engine with rapid acceleration, rapid

machine starting and continuous high speed operation.

5. ENGINE CARE FOR OVER-COOLING

Engine over-cooling causes premature wear and increased fuel
consumption. Maintain the coolant temperature 75 to 85˚C(167 to 185˚F).

6. STARTING THE ENGINE AFTER BEING LEFT
UNUSED FOR A LONG PERIOD OF TIME

When the vehicle or equipment is left unused for “more than three
months” without running the engine (warming up), conduct a
thorough inspection of the vehicle before starting the engine.
After starting the engine, be sure to warm it up for more than ten minutes.



5. PERIODICAL INSPECTION AND MAINTENANCE

1. LUBRICATING SYSTEM
Servicing of the engine oil or the oil filter element will affect on the
engine performance as well as the engine life.
Change the engine oil and the oil filter element periodically with the
specified ones.

(1) Engine Oil and Oil Filter Element Change
Engine oil change and oil filter element change must be made
according to the following change schedule.

Change interval
Engine Oil...................................................... Initial 50 and thereafter 

every 500 operating hours
Oil Filter Element........................................... Initial 50 and therefore

every 500 operating hours

Engine oil draining

1) Wipe the oil filler cap taking care to remove foreign particles.
Remove the filler cap.

CAUTION: To help avoid the damage of being burned, do not drain
oil while the engine is still hot.

Drain plug
Drain plug

Oil filter element removal

1) Warm the engine to or near normal operating temperature.

2) Loosen the oil drain bolt (see arrow) one full turn to allow the oil to
drain out of the filter and down to the crankcase. (The time it takes to
drain the oil from the oil pan is sufficient to thoroughly drain the filter.

3) Once drained, remove the drain bolt entirely and replace the O-ring on
the bolt (which is supplied with each Genuine IR oil filter).

4) Install the oil drain bolt. Tighten to 14 - 22 lb. ft. (20-30 Nm).



1) Apply engine oil to the O-ring.
2) Rotate new cartridge until its sealed face comes in contact with

the O-ring.
3) Use a filter wrench, tighten the cartridge 1 1/4 turns.

1) Reinstall the drain plugs.
2) Fill with new engine oil at the oil filler port.

Wait about fifteen minutes until the oil gets down to the oil pan.
Then check the oil level.

(2) Check after Oil and Filter Changes

Oil leakage check
Idle the engine to raise the oil pressure, then check for oil
leakage.

Oil level recheck
Stop the engine. Use the dipstick to recheck the oil level.
Replenish with engine oil, if necessary, to the specified level.

(3) Engine Oil Additives
Engine oils contain a variety of additives. Your engine should
not need any extra additives if you use the recommended oil
quality and change intervals.

NOTICE: When the engine is started, the oil level will drop slightly
from the initial level as the oil fills the entire oil circuit.





Fan Belt Change
Use of fan belt with poor quality will result in premature belt
wear or belt elongation leading to engine damage such as
overheat. Therefore use of the Ingersoll-Rand genuine fan belts
are recommended.



Remove the radiator cap.
Open the drain cock on the radiator to drain the coolant in
the radiator.

Operate the engine about five minutes

(5) Cooling System Circuit Cleaning
When the cooling system circuit is fouled with water scales or
sludge particles, cooling efficiency will be lowered.
Periodically clean the circuit interior with a cleaner.
Refer to the “Engine Maintenance Schedule”.



The fuel system without the water sedimentor
Drain the sedimented water in the fuel filter body every 250
operating hours

1) Loosen the cartridge
2) Drain the fuel in the cartridge with the mixed water.
3) Installation the cartridge.

(Refer to fuel filter element change)

(2) Fuel System Air Bleeding
The entry of air into the fuel system will cause hard engine
starting or engine malfunction.
When servicing the fuel system, be sure to perform
air bleeding procedure.

Air bleeding procedure:
1) Loosen the bleeding screws on the fuel injection pump.
2) Turn the feed pump knob counter clockwise until the pump knob

is forced up by spring.
3) Depressing the pump knob will cause air mixed fuel to drain from

the loosened bleeding screws.
4) Repeat the pumping action until no bubbles are visible in the

flowing fuel.
No more bubble in the fuel indicates that air bleeding is completed.
Tighten the bleeding screws and the feed pump knob.

5) Start the engine and check the fuel system for fuel leaks.

NOTICE: 1. The cartridge and cup contains fuel. Take care not to
spill it during disassembly.

2. Perform the “fuel system air bleeding” after the water
in the fuel is drained.



(3) Fuel Filter Element Change
Change interval
Every 500 operating hours

Change Procedure

NOTICE: 1. Be careful not to spill out the fuel remaining in the fuel
filter when the filter is removed.

2. After draining the water from the fuel, conduct fuel air
bleeding.

Clean the fitting face on the upper cover, so that

Clean the feed pump strainer every 1000 operating hours.
The strainer is incorporated in the feed pump inlet side joint bolt.
Clean the strainer with compressed air and rinse it in fuel oil.

(4) Fuel Injection Pump Control Seals
As the fuel injection pump is precisely adjusted, most of the
controls are sealed, do not break them. When adjustment is
necessary, contact you Ingersoll-Rand dealer.

NOTICE: The manufacturer does not warrant the engine with
the broken governor seals.

4. AIR INTAKE SYSTEM

(1) Air Cleaner
Engine performance and life vary with the air intake conditions.
A dirty air cleaner element reduces the amount of intake air,
causing reduced engine output.
A damaged element leads to abrasion of cylinders and valves,
resulting in increased oil consumption, reduced output
and shortened engine life.

NOTICE: 1. Shorten the cleaning or change interval when the
equipment is used in dusty areas.

2. Change the element, if element damage is found
during air cleaner cleaning.



5. ENGINE ELECTRICAL
The engines uses a 12 volt negative ground electrical system.

(1) Battery Servicing



be in short circuit instantaneously resulting in alternator

Use an injection nozzle tester to check the static injection
starting pressure and the fuel spray conditions.
Injection nozzle pressure test interval:
Every 500 operating hours.
When the injection starting pressure is too high or too low or
the fuel spray pattern is improper, an abnormal fuel combustion
take place in the engine causing lowered output and blackish
exhaust smoke. Further, it causes a piston seizure or piston
damage etc. In such cases, the injection nozzle test or the nozzle
replacement is required.
Injection starting pressure.........18.1 MPa (2630 psi)

(2) Valve Clearance Adjustment
The valve clearance must be adjusted every 1500 operating hours,
or whenever the valve rocker is abnormally noisy.
Valve clearance : 0.40 mm (0.0157 in) (When the engine is cold.)

Adjustment Procedure
1) In order to bring No.1 or No. 4 cylinder to the top dead center

in the compression stroke, align the TDC mark on the crank
pulley with the pointer on the timing gear case.

2) Do the adjustment on the circle marked valves in the below
table where No. 1 cylinder is in the top dead center in the
compression stroke.
After the above steps, do the adjustment on the double circle
marked valves where No. 4 cylinder is on the top dead center in
the compression stroke.





Do the starter and the alternator servicing every 1500 operating
hours on the following items.
• Starter commutator cleaning.
• Alternator slip ring cleaning.
• Carbon brushes and the brush contact check.

(6) Radiator Pressurization Valve Check
A pressurization valve is incorporated in the radiator cap
assembly. Check the valve actuating pressure with a radiator
compression tester. For the pressurization valve actuating
pressure and the check interval, follow the equipment
manufacturer’s standards.

(7) Water Pump Grease Replacement
Grease packed in the water pump must be replaced every 1500
operating hours, (BESCO GREASE L-2).



6. ENGINE CARE IN COLD SEASON



(2). Applicable Engine Model : 4IRJT

7. ENGINE MAINTENANCE SCHEDULE



� This is a recommended maintenance. The failure to perform this maintenance item will not nullify the emission warranty or
Limit recall liability prior to the completion engine useful life. However, it is recommended that maintenance service is
performed at the indicated intervals.







8. SIMPLE ENGINE TROUBLESHOOTING

This item contents a simple troubleshooting. When a failure takes place on your Ingersoll-Rand engine, diagnose the
cause referring this troubleshooting. Should the cause of failure cannot be detected or you are unable to
manage the failure consult to your machine supply source or nearest Ingersoll-Rand engine service outlet.






