Table of Contents

Section

1L T (RT3 To o TSP PPR RPN i
Engine and System Identification .................ccoooi E
Operating INSHIUCTIONS ... ... o et 1
Maintenance GUIAEIINES ....... ..o e e 2
Maintenance Procedures at Daily Interval ... 3
Maintenance Procedures at 250 Hours or 3 Months ... 4
Maintenance Procedures at 500 Hours or 6 Months ... 5
Maintenance Procedures at 1000 HOUIs OF 1 Y@ar .........ouiiiiiiiiiiii e 6
Maintenance Procedures at 2000 HOUIS OF 2 YEAIS ........coooiiiiiiiiiiiiiiiiiiiie e e 7
Maintenance Procedures at 4000 HOurs or 3 YEars ... 8
Maintenance Procedures at 5000 HOUrs or 4 Years .........cccoooiiiiiiiiiiiiiiiii e 9
Adjustment, Repair, and Replacement ............cc.occiiii A
S 1 =y B D TE: V| =Ty 1 T USRIt D
Y=Y Y (o =T T TR L
SOIVICE ASSISTANCE .....oooiiiiiiiiiiie e e e e oot e e e e e S
Troubleshooting SYMPLOIMS ...........ooiiiiiiiiiiii e e e e e e e s e e e e e m e e s snneeesnee e e aneee e TS
Maintenance SPecCifiCations ... \Y,
L4 L= 111 RO w
=T Lo QPP back



Engine Identification
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QSF3.8 CM2350 F107
Section E - Engine and System Identification

NOTE: If the engine dataplate (1) is not legible, the
engine serial number (2) can be identified on the engine
block. It is located on the exhaust side, next to the rear
gear housing. Additional engine information is available by
reading the engine control module (ECM) dataplate.

Cummins® Engine Nomenclature

The Cummins® Service Engine Model Identification
procedure describes how to use the Cummins® Service
Model Name to identify an engine. Refer to Procedure
100-005 in Section E.

The Cummins® Product Technology procedure provides
the Cummins® Service Model Name and describes the
unique technology used by the engine covered by this
manual. Refer to Procedure 100-006 in section E.

Fuel Pump Dataplate

The Denso™ fuel pump dataplate is located on the fuel
pump. This dataplate contains the following information to
assist in servicing or replacement; ‘

1 Customer part number

Denso™ part number
Production month serial number
Customer's certification number
QR code.

a A ODN

24100001
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Section E - Engine and System Identification

Engine Diagrams

General Information
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Rear View
Rear engine lifting bracket

EGR crossover tube
Exhaust pressure regulator
Exhaust manifold

EGR coolant outlet tube
Alternator

EGR cooler

EGR coolant inlet tube
Flywheel housing

10 Flywheel
11 Lubricating oil dipstick

12 Intake air connection

13 Wiring harness
14 ECM
15 EGR valve.
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Section 1 - Operating Instructions

SCR System Cleaning Inhibited Lamp

The SCR SYSTEM CLEANING DISABLED (INHIBIT)
LAMP indicates that the inhibit switch is active, therefore
automatic and manual (non-mission) SCR/exhaust system
cleaning can not occur.

An illuminated SCR SYSTEM CLEANINGDISABLED
(INHIBIT) lamp indicates that theinhibit switch is active
and automatic ormanual (non-mission) SCR/exhaust
systemcleaning will not occur. This can be correctedby
switching the inhibit switch to permit mode. Refer to
Procedure 101-050 in Section 1.

NOTE: The OEM determines whether or not the HIGH
EXHAUST SYSTEM TEMPERATURE lamp is installed on
the vehicle. The OEM also specifies the temperatures,
vehicle speeds, and other conditions at which the lamp
illuminates. See equipment manufacturer information for
additional information regarding this lamp.

Engine Operating Range
General Information

AcAuTioNA

Do not operate the engine at full throttle below peak
torque rpm (refer to engine dataplate for peak torque
rpm) for more than 30 seconds. Operating the engine
at full throttle below peak torque will shorten engine
life to overhaul, can cause serious engine damage,
and is considered engine abuse.

Cummins® engines are designed to operate successfully
at full throttle under transient conditions down to peak
torque engine speed. This is consistent with
recommended operating practices.

AcautionA

Do not operate the engine beyond the maximum
engine speed. Operating the engine beyond the
maximum engine speed can cause severe engine
damage. Use proper operating techniques for the
vehicle, vessel, or equipment to prevent engine
overspeed. The maximum engine speed specification
is listed in Maintenance Specifications (Section V).

AcautionA

Do not idle the engine for excessively long periods.
Long periods of idling, more than 10 minutes, can
cause poor engine performance.

Engine Operating Range
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Section 3 - Maintenance Procedures at Daily Interval

Fill the cooling system with coolant. Refer to the markings
on the radiator or expansion tank for coolant levels or
refer to the OEM manual.

NOTE: Some radiators have two fill necks, both of which
must be filled when the cooling system is drained.

Fan, Cooling
Inspect for Reuse

A warning A

Do not rotate the engine by pulling or prying on the
fan. The fan blade(s) can be damaged and cause the
fan to fail and cause personal injury or property
damage. Use the accessory drive shaft or the
crankshaft barring tool to rotate the crankshaft.

A visual inspection of the cooling fan is required daily.
Check for cracks, loose rivets, and bent or loose blades.
Check the fan to make sure it is securely mounted.
Tighten the capscrews, if necessary.

A warNING A

Do not straighten a bent fan blade or continue to use
a damaged fan. A bent or damaged fan blade can fail
during operation and cause personal injury or
property damage.

Fan, Cooling
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QSF3.8 CM2350 F107
Section 5 - Maintenance Procedures at 500 Hours or 6 Months

Check the location of the drive belt on the belt tensioner
pulley. The belt should be centered on, or close to the .
middle of, the pulley. Misaligned belts, either too far
forward or backward, can cause belt wear, belt roll-off
malfunctions, or increase uneven tensioner bushing wear.

Remove the drive belt. Refer to Procedure 008-002 in
Section A. @@

With the belt removed, verify the tensioner arm stop is in
contact with the spring case stop. If they are not touching, @}_.
the tensioner must be replaced.

Preparatory Steps @@
A warniNG A

Batteries can emit explosive gases. To reduce the @
possibility of personal injury, always ventilate the
compartment before servicing the batteries. To
reduce the possibility of arcing, remove the negative

(-) battery cable first and attach the negative (-)
battery cable last.

» Disconnect the batteries. See equipment manufacturer
service information.

« Remove the drive belt. Refer to Procedure 008-002 in
Section A.

Remove @@
Remove the capscrew and belt tensioner from the
bracket.

Cooling Fan Belt Tensioner
Page 5-11
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Cooling System QSF3.8 CM2350 F107
Page 7-6 Section 7 - Maintenance Procedures at 2000 Hours or 2 Years

AcautionA

Before topping off the cooling system, allow the
system temperature to cool to ambient. This will allow
an adequate amount of coolant to be available to the
water pump during all periods of operation.

AcautionA

Engine and component damage may result if
adequate cool down time is not given after the
cooling system pressure has been relieved in order to

— N ] top off with coolant. System pressure is only
ﬁ ﬂ I generated with the temperature rise of the coolant.
1 ra800wn Closing the cooling system while hot will not allow for

pressure to build.

AcautionA

Do not use water alone for coolant. Damage from
corrosion can severely damage the engine cooling
system.

Use a mixture of 50-percent water and 50-percent
ethylene glycol or propylene glycol antifreeze to fill the
cooling system.

Reference the Cummins® Coolant Requirements and
Maintenance, Bulletin 3666132, for engine coolant
specifications.

Use the following procedure for cooling system capacity.
Refer to Procedure 018-018 in Section V.

AwArRNING A

Do not remove the pressure cap from a hot engine.
Wait until the coolant temperature is below 50°C
[122°F]before removing the pressure cap. Heated
coolant spray or steam can cause personal injury.

A WwArNING A

Do not remove the pressure cap from a hot engine.
Wait until the coolant temperature is below 50°C
[122°F] before removing the pressure cap. Heated
coolant spray or steam can cause personal injury.

I T - ~ s Install the pressure cap.

Operate the engine until it reaches a temperature of 80°C
[176°F] and check for coolant leaks.

Check the coolant level again to make certain the system
is full of coolant or that the coolant level has risen to the
hot level in the recovery/expansion tank in the system, if
equipped.
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Section A - Adjustment, Repair, and Replacement

(§]B Finishing Steps
N AwaArNING A

@ Batteries can emit explosive gases. To reduce the

possibility of personal injury, always ventilate the
compartment before servicing the batteries. To
reduce the possibility of arcing, remove the negative
(-) battery cable first and attach the negative (-)
battery cable last.

* Install the drive belt. Refer to Procedure 008-002 in
Section A.

+ Connect the batteries. See equipment manufacturer
service information.

* Operate the engine to check for proper operation.

Starting Motor
Rotation Check

If the starter solenoid is making a sound, but the engine is
not rotating, turn the keyswitch to the OFF position, and
attempt to bar the crankshaft in both directions.

Bar the engine with barring tool, Cummins® Part Number
3824591.

If the crankshaft will bar over, attempt to start the engine.
If the starter motor cranks the engine, check the starter
motor pinion gear and flywheel ring gear for damage.

If damage to the starter motor pinion gear and/or flywheel
ring gear is found when replacing the components, make
sure to measure the distance from the starting motor
mounting flange to the forward face of the front side of the
flywheel ring gear. Follow the measure step of this
procedure.

If the crankshaft does not rotate or requires more than the
normal effort to bar, check for an internal malfunction or a
problem with the drive unit and/or accessories.



13. Termination of License Agreement

a. Cummins may terminate this agreement for cause, such cause including, but not limited to, supporting,
diagnosing, repairing, modifying or the maintenance of Cummins engines or any component thereof when such
activities are not authorized by the owner of such engines.

b. In the event of termination of this License Agreement, all rights granted by this License Agreement shall
revert to Cummins. Upon termination of this License Agreement, Licensee will deliver to Cummins all DVD-ROM
Material and other material furnished by Cummins pertaining to the Licensed Software or certify that all such
materials have been destroyed.

c. In the event of termination of this License Agreement, Licensee and Cummins shall remain obligated with
respect to the provisions of this License Agreement relating to confidentiality of information.

14. Completeness

Licensee and Cummins agree that this License Agreement constitutes the complete agreement and understanding
between the parties relating to Licensed Software and Upgrades thereto. This License Agreement supersedes all
prior agreements, understandings, and negotiations whether written or verbal with respect to the subject matter
hereof. This License Agreement can only be modified by a written agreement signed by both parties.

15. Notices

Any questions concerning this License Agreement, any inquiries related to the Licensed Software, and any notices
to Cummins pursuant to this License Agreement should be directed to Cummins Inc., Electronic Publications
Support, MC 95030, 1460 National Road, Columbus, IN 47201. Cummins Inc. may direct that notices be sent to a
different person and/or address by so requesting in writing to the other party.

16. Export Regulations

Licensee understands that the Export Administration Regulations of the Department of Commerce of the United
States may prohibit the export of the Licensed Software to certain countries and agrees to conform to those
regulations. Licensee also agrees to conform to these regulations. Licensee shall indemnify Cummins against any
loss related to Licensee’s failure to conform to those regulations.

17. Governing Law
This License Agreement shall be governed by and construed in accordance with the laws of the State of Indiana.

18. Attorneys’ Fees

In the event of any legal action or other proceeding that is brought about to enforce this License Agreement, the
prevailing or successful party shall be entitled to recover reasonable attorneys’ fees as well as other costs incurred
in that action or proceeding in addition to any compensation to which it may be entitled.

19. License Agreement Successors and Assigns

This License Agreement is not assignable by Licensee without the prior written consent of Cummins, and any
assignment by Licensee in contravention of this provision shall be void and without effect. The terms and conditions
of this License Agreement shall inure to the benefit of and be enforceable by Cummins and the successors and
assigns of Cummins’ interest in this License Agreement and/or Cummins’ ownership of the Licensed Software.
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Section S - Service Assistance

lllinois

Madison

Cummins Mid-South, LLC
222 SR-203

Madison, lllinois 62060
Telephone: (618) 798-9512
FAX: (618) 798-9521

lllinois

Rock Island

Cummins Central Power, LLC
7820 - 42nd Street West
Rock Island, IL 61201
Telephone: (309) 787-4300
FAX: (309) 787-4397

Indiana

Indianapolis

Cummins Mid-States Power, Inc.
P.O. Box 42917

3762 West Morris Street
Indianapolis, IN 46242-0917
Telephone: (317) 243-7979
FAX: (317) 240-1925

Indiana

Cummins Mid-States Power, Inc.
P.O. Box 42917

3661 West Morris St
Indianapolis, IN 46241
Telephone: (317) 486-5287

FAX: (317) 486-5281

Indiana

Cummins Mid-States Power, Inc.
4301 W. Morris St.

3762 West Morris Street
Indianapolis, IN 46241
Telephone: (317) 240-1967

FAX: (317) 240-1975

Indiana

Evansville

Cummins Cumberland, Inc.
7901 Highway 41 North
Evansville, IN 47725
Telephone: (812) 867-4400
FAX: (812) 867-4411

Indiana

Ft. Wayne

Cummins Mid-States Power, Inc.
3415 Coliseum Blvd. West

(At Jct. 1-69 & 30/33)

Ft. Wayne, IN 46808

Telephone: (219) 482-3691

FAX: (219) 484-8930

Indiana

Gary

Cummins Northern lllinois, Inc.
1440 Texas Street

Gary, IN 46402

Telephone: (219) 885-5591
FAX: (219) 883-4817

Indiana

Indianapolis

Cummins Mid-States Power, Inc.
3661 West Morris St
Indianapolis, IN 46241
Telephone: (317) 486-5287
FAX: (317) 486-5281

lowa

Cedar Rapids

Cummins Central Power, LLC

625 - 33rd Avenue SW

Cedar Rapids, |IA 52404

Telephone: (319) 366-7537 (24 hours)
FAX: (319) 366-7562
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Page S-22 Section S - Service Assistance

Distributors and Branches - China, People's Republic

Beijing Cummins Engine (Beijing) Co., Ltd.

No. 8, Wan Yuan Street,

Beijing Economic and Technology Development Zone,
Beijing, 100176,

People's Republic of China.

Telephone: (86-10) 67882258

Fax: (86-10) 67882285

Shenyang Cummins Engine (China) Investment Co., Ltd.
ShenYang Workshop & Branch Office.

No.5-2 Seventh Street,

Shenyang Economic-Technological Development
Area,

Shenyang, Liaoning 110141,

China.

Telephone: (86-24) 25506611

Fax: (86-24) 25365599

Kunming Cummins (China) Investment Co. Ltd. Kunming
Branch.

Room 606, Hongta Mansion,

No.155 Beijing Road,

Kunming, Yunnan 650011,

Telephone: (86-871) 3579471/511/579/958
Fax: (86-871) 3579210

Shanghai Cummins (China) Investment Co., Ltd. Shanghai
Distributor Branch.

No. 581, New jin Qiao Road,

Pu Dong New Area,

Shanghai, Shanghai 201206,

China.

Telephone: (86-21) 50318966

Fax: (86-21) 50318528

Urumqi Cummins Engine (China) Investment Co., Ltd Urumqi
Branch.

No.7,Shanghai Rd.

Urumgqi, Xinjiang 830011,

China.

Telephone: (86-991) 3780332/5/6/7/8/9

Fax: (86-991) 3780334

Wuhan Cummins Engine (China) Investment Co., Ltd. Wuhan
Branch.

No.2 Zhang Po Road, Dong Xi Hu District,

A-Kaili Commercial Building,

Wuhan, Hubei 430040,

China.

Telephone: (86-27) 83081677

Fax: (86-27) 83259369 / 83259370

Guangzhou Cummins (China) Investment Co., Ltd. Guangzhou.
Branch G/F, Unit 1 & 2, Block 5, Xing Hui Yuan,
NO. 46, Jinsui Road, Zhu Jiang New City,
Guangzhou, Guangdong 510623,

China.

Telephone: (86-20) 38621009

Fax: (86-20) 38621144
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Section S - Service Assistance

Distributors - International
Page S-49

SPANISH GUINEA

- See Spain

Cummins Ventas y Servico S. A.Torrelaguna, 56
Madrid 28027Spain Telephone: (34-91) 367 20 00 /
367 24 04Fax: (34-91) 407 66 04,

SRI LANKA

Colombo

Trade Promoters Ltd 272/25, Sudharshana
MawathaMalabe Sri Lanka Telephone: (94-11)
2413002Fax: (94-11) 5550034,

SUDAN

- See Middle East Regional
Office - United Arab Emirates

United Arab EmiratesCummins Middle East FZEUnits
ZF 5/6Jebel Ali Free ZoneP.O.Box No
17636DubaiUnited Arab EmiratesTelephone: (971-4)
883 8998Fax: (971-4) 883 7971,

SURINAM

Cummins Power South, LLC9900 N W 77th
Ave.Hialeah Gardens, FL 33016 Telephone: (305)
821-4200Fax: (305) 557-2992,

SWAZILAND

- See South Africa

Cummins Diesel South Africa (Pty) Ltd13 Eastern
Service RoadKelvin (Neighbourhood),
AlexandraGauteng, South AfricaZIP / Postal Code:
2054South AfricaTelephone: (27-11) 321 8700Fax:
(27-11) 444 2012,

SWEDEN

Stockholm

Cummins Sweden Maskingata 17CBrista
IndustriomadeMarsta, Stockholm 195 60Sweden
Telephone: (46-8) 595 133 90Fax: (46-8) 595 133 99,

SWITZERLAND

Regensdorf

AKSA Wurenlos AGGrosszelgstrasse 15Wuerenlos
CH-5436Switzerland Telephone: (41-1) 436 77 00Fax:
(41-56) 436 77 19,

SYRIA

Damascus

Puzant Yacoubian & Sons Yacoubian BuildingAbou
Baker El Saddik StreetDamascusSyriaTelephone:
(963-11) 212 8600Fax: (963-11) 212 8611,

TAHITI, ISLAND OF

- See French Polynesia

Cummins MerCruiser Diesel245 Brisbane
RoadBiggera Waters, Queensland
4216AustraliaTelephone: (61-7) 5500 9060Fax: (61-7)
5500 9070,

TAIWAN

Cummins Taiwan Pte. Ltd.No.49 Ting Hu RoadTkuei
Shan HsiangTaoyuan, Taiwan 104TaiwanTelephone:
(886-3) 211-5160Fax: (886-2) 211-4158,

TANZANIA

- See South African Regional
Office - Kelvin, South Africa

Cummins Diesel South Africa (Pty) Ltd13 Eastern
Service RoadKelvin (Neighbourhood),
AlexandraGauteng, South AfricaZIP / Postal Code:
2054South AfricaTelephone: (27-11) 321 8700Fax:
(27-11) 444 2012,

THAILAND

Bangkok

DKSH (Thailand) Ltd1696 New Petchburi Road
Bangkok 10310Thailand Telephone: (66-2) 254-4900 /
454-2173Fax: (66-2) 253-5560 / 652-9417 /8 / 9,

TOGO (and BENIN)

Lome

TOGOMAT s.a.Zone Industrielle CNPPMELomeTogo
Telephone: (228) 2272395Fax: (228) 2270310,

TONGA, ISLAND OF

-See SOUTH PACIFIC
ISLANDS

(Please contact) Cummins2 Caribbean DriveScoresby
3179VictoriaAUSTRALIATelephone: (61-3)
9765-3222Fax: (61-3) 9763-0079,

TRINIDAD and TOBAGO

Cummins Power South, LLC 9900 N W 77th
Ave.Hialeah Gardens, FL 33016 Telephone: (305)
821-4200Fax: (305) 557-2992,




Troubleshooting Symptoms Charts
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Section TS - Troubleshooting Symptoms

Engine Shuts Off Unexpectedly or Dies During Deceleration

Cause

STEP 1
Engine will not restart

OK
Go To Next Step

STEP 2
Fuel level is low in the tank

OK
Go To Next Step

STEP 3

Electronic fault codes are active or high counts of
inactive fault codes

OK
Go To Next Step

STEP 4

Idle Shutdown or power takeoff (PTO) Shutdown
features are activated

OK
Go To Next Step

STEP 5
Moisture in the wiring harness connectors

OK
Go To Next Step

STEP 6
OEM engine protection system is malfunctioning

- OK
Go To Next Step

STEP 7

Battery voltage supply to the engine control
module (ECM) is low, interrupted, or open

OK
Go To Next Step

STEP 8
Air in the fuel system

OK
Go To Next Step

STEP 9
Contact a Cummins® Authorized Repair Facility

Correction

Refer to the Engine Difficult to Start or Will Not
Start troubleshooting symptom tree in Section TS.

Fill the supply tank. Refer to equipment
manufacturer service information.

Review instructions for reading active fault codes.

Check the time limit on Idle Shutdown and PTO
Shutdown features with an electronic service tool.
Refer to Procedure 101-007 in Section 1.

Dry the connectors with electrical contact cleaner,
Part Number 3824510.

Isolate the OEM engine protection system. Follow
the OEM service manual instructions to check for a
malfunction.

Check the battery connections, the fuses, and the
unswitched battery supply circuit. Refer to
equipment manufacturer service information.

Check for air in the fuel system. Tighten or replace
the fuel connections, fuel lines, fuel tank
standpipe, and fuel filters as necessary.
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Engine Will Not Reach Rated Speed (RPM)

Troubleshooting Symptoms Charts
Page TS-35

Cause

STEP 1
Vehicle parasitics are excessive

OK
Go To Next Step

STEP 2

Electronic fault codes are active or high counts of
inactive fault codes

OK
Go To Next Step

STEP 3

Vehicle speed is too low for adequate cooling with
high engine load

OK
Go To Next Step

STEP 4
Tachometer is not calibrated or is malfunctioning

OK
Go To Next Step

STEP 5
Air-fuel tube leaking, wastegate diaphragm
ruptured, or wastegate plumbing damaged

OK
Go To Next Step

STEP 6
Charge-air cooler restricted, if equipped

OK
Go To Next Step

STEP 7
Fuel supply is not adequate

OK
Go To Next Step

STEP 8
Exhaust back pressure too high

OK
Go To Next Step

Correction

Check the vehicle for brakes dragging,
transmission malfunction, cooling fan operation
cycle time, and engine-driven units. Refer to
equipment manufacturer service information.

Review instructions for reading active fault codes.

Reduce the engine load. Increase the engine (fan)
rpm by downshifting.

Compare the tachometer reading with a handheld
tachometer or an electronic service tool reading.
Calibrate or replace the tachometer as necessary.
Refer to equipment manufacturer service
information.

Tighten the fittings, repair the plumbing, and/or
replace the wastegate diaphragm. Refer to
equipment manufacturer service information or
contact a Cummins® Authorized Repair Location.

Inspect the charge-air cooler for internal and
external restrictions. Replace the restricted cooler
if necessary. See equipment manufacturer service
information.

Check the flow through the filter to locate the
source of the restriction. Refer to equipment
manufacturer service information.

Measure and correct if above specification. Refer
to equipment manufacturer service information or
contact a Cummins® Authorized Repair Location.




Troubleshooting Symptoms Charts
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Page TS-54

Section TS - Troubleshooting Symptoms

Smoke, White - Excessive

Cause

STEP 1
Starting procedure is not correct

OK
Go To Next Step

STEP 2
Engine is cold

OK
Go To Next Step

STEP 3
Engine is operating at low ambient temperature

OK
Go To Next Step

STEP4

Electronic fault codes are active or high counts of
inactive fault codes

OK
Go To Next Step

STEP5
Starting aid is malfunctioning

OK
Go To Next Step

Correction

Verify the correct starting procedure. Refer to
Procedure 101-014 in Section 1.

Allow the engine to warm to operating
temperature. If the engine will not reach operating
temperature, refer to the Coolant Temperature

Below Normal troubleshooting symptom tree in
Section TS.

Check the winterfront, shutters, and under-the-
hood air. Use under-the-hood intake air in cold
weather. Refer to Procedure 101-015 in Section 1
or Operation of Diesel Engines in Cold Climates,
Bulletin 3379009.

Review instructions for reading active fault codes.

Check for correct operation of cold-starting aid.
Refer to Procedure 101-004 in Section 1 or a
Cummins® Authorized Repair Location.

STEP 6
Coolant temperature is below specification

OK
Go To Next Step

Refer to the Coolant Temperature is Below Normal
troubleshooting symptom tree in Section TS.

STEP 7

Fuel grade is not correct for the application or the
fuel quality is poor

OK
Go To Next Step

Operate the engine from a tank of known high
quality fuel. Refer to Procedure 018-002 in Section
V.

STEP 8
Air intake or exhaust leaks

OK
Go To Next Step

Check for loose or damaged piping connections
and missing pipe plugs. Check the turbocharger
and exhaust manifold mounting. Refer to
Procedure 010-058 in Section 3.






