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Foreword

This manual contains information for the correct operation and maintenance of your Cummins engine. It also includes
important safety information, engine and systems specifications, troubleshooting guidelines, and listings of Cummins
Authorized Repair Locations and component manufacturers.

Read and follow all safety instructions. Refer to the WARNING in the General Safety Instructions in Section i
- Introduction.

Keep this manual with the equipment. If the equipment is traded or sold, give the manual to the new owner.

The information, specifications, and recommended maintenance guidelines in this manual are based on information
in effect at the time of printing. Cummins Engine Company, Inc. reserves the right to make changes at any time without
obligation. If you find differences between your engine and the information in this manual, contact your local Cummins
Authorized Repalr Location or call 1-800-DIESELS (1-800-343-7357) toll free in the U.S. and Canada.

The latest technology and the highest quality components were used to produce this engine. When replacement parts
are needed, we recommend using only genuine Cummins or ReCon® exchange parts. These parts can be identified
by the following trademarks:

Note: Warranty information is located in Section W. Make sure you are familiar with the warranty or warranties
applicable to your engine.

g-03 {om-1rwd)



Table of Contents

Section

[ E TR 1s 1113 € Lo o N U OO O OO PO O PP H PPN TP PR, i

Engine Jdentification ... £
Operating INSIFUCTIONS oo e e st 1

Maintenance GUIAEINES .......iiiveeeirriee e ee ittt etirrrer it r1s s e rasar e e e e e et aaate s et e a1 s s ss st ee s s s s s s e snmnasbrrebes 2
Maintenance Procedures at Daily INterval ..o e 3
Maintenance Procedures at 250 Hours or 8 Months ..., 4
Maintenance Procedures at 1500 HOUIS ..ot s 5
Maintenance Procedures at 6000 Hours Or 2 YEArS ....ooccoiiiiisrrnmmmre it 6
Maintenance Procedures at 6000 Hours or 3 YEars ...oovvviirriiieiee e 7
Adjustment, Repair, and Replacement ... A
SYSIEM DIAGIAIMIS . oooiiiiiiiieicirmrier e e s s s s et e e s r e e e ee s e a4 e e st re b b es s e r e e nnsce s LA S s e e re s s D
SrVICE LIEIAILITE ittt et r et e mner i e e e e s e e e oo a bt b e L
Component ManufaCilUrErS ... et M
SErVICE ASSISTANCE .oiiiiiiiiiii it e e e e oo be b b e st b bt e s s e e R 5
Troubleshooting SYIMPIOMS e st r e ey e e o mon s s TS
SPECIICAIIONS vt e e e Vv
L =T =1 1] 4 TP S PO oUR TSP S PPE S w







Important Reference Numbers

Fill in the part name and number in the blank spaces provided below. This will give you a reference whenever service
or maintenance is reguired.

Part Name Part Number Part Number

Engine Model

Engine Serial Number (ESN)

Control Parts List (CPL)

Fuel Pump Part Number

Electronic Control Module (ECM)

Electronic Control Module Serial Numbers (ECM}

Filter Part Numbers:

e Air Cleaner Element

o Lubricating Oft Fiiter

o Fuel

o Fuel-Water Separator

e Coolant

o Remote Gas

Governor Control Medule (GCM) (if applicable)

"alt Part Numbers:

=]

L+ ]

]

Clutch or Marine Gear (if applicable):
o Model

e Serial Number

e Part Number

o Oil Type

o Sea Water Pump
— Modsl
— Part Number
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To the Owner and Operator

Preventative maintenance is the easiest and least expensive type of maintenance. Foliow the maintenance scheduls
recommendations outlined in Maintenance Guidelines (Section 2).

Keep records of regularly scheduled maintenance.
Use the correct fuel, oil, and coolant in your engine as specified in Engine Specifications (Section V.

Cummins uses the latest technology and the highest quality components to produce its engines. Cummins recom-
mends using only genuine Cummins parts and ReCon® exchange parts.

Personnel at Cummins Authorized Repair Locations have been trained to provide expert service and parts support,
if you have a problem that can not be resolved by a Cummins Authorized Repair Location, follow the steps outlined
in Service Assistance {Seclion §).

About the Manual

This manual contains information needed to operate and maintain your engine correctly as recommended by Cummins
Engine Company, Inc. Additional service literature can be ordered from your Cummins Distributor. For problems with
literature orders, contact 1-800~DIESELS (1-800-343-7357) {for U.5.A. and Canada).

“This manual does not cover vehicle or equipment maintenance procedures. Consult the vehicle or equipment
manufacturer for specific maintenance recommendations.

Both metric and U.S. customary values are listed in this manual. The metric value is listed first, followed by the U.S.
customary in brackets,

Numerous illustrations and symbols are used to aid in understanding the meaning of the text. Aefer to the complete
listing of symbols and their definitions in this section.

Each section is preceded by a Section Contents to aid in locating information.
How to Use the Manual

This manual is organized according to intervais at which engine maintenance is 1o be performed. A maintenance chart
{table) that gives required intervals and checks to be made is lacated in Section 2. Locate the interval at which you
are performing maintenance, then follow the steps given in that section for all of the procedures to be performed. in
addition, the procedures completed under previous maintenance intervals must also be performed.

Keep a record of all the checks and inspections made. A record form for recording date and hours at which maintenance
checks were made is located in Section 2.

Refer to Section TS for a guide to troubleshooting your engine. Follow the directions given in that section to locate and
correct engine problems.

Refer to Section V for specifications and torque values recommended by Cummins Engine Company, Inc. for your
engine.
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Symbols

The following symbols have been used in this manual to help communicate the intent of the instructions. When one
of the symbols appears, it conveys the meaning defined below:

WARNING - Serious personal injury or extansive property damage can result if the warning instructions
are not followed.

CAUTION - Minor parsonal injury can result or a part, an assembly, or the engine can be damagsd if
the caution instructions are not followed.

indicates a REMOVAL or DISASSEMBLY step.
Indicates an INSTALLATION or ASSEMBLY step.

INSPECTION is requirad.

OEZIVVE> Il 2

CLEAN the part or assembly,

PERFORM a machanical or time MEASUREMENT.

LUBRICATE the part or assembly.

Indicates that a WRENCH or TOOL SIZE will be given.

TIGHTEN to a spacific torque.

PERFORM an eiectrical MEASUREMENT.

Refer to another location in this manual or another publication for additional information.

The component weighs 23 kg [50 Ib] or more. To avoid personal injury, use a hoist or gst assistance o
litt the component.

® ) @ ORFEOF
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lHustrations

Some of the iliustrations throughout this manual are ge-
neric and will not look exactly like the engine or parts used
in your application. The illustrations can contain symbols
to indicate an action required and an acceptable or not
acceptable condition.

The illustrations are intended to show repair or repiace-
ment procedures. The procedure will be the same for all
applications, although the illustration can differ.

tHustrations
Page i-3
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General Safety Instructions
Important Safety Notice

A WARNING A

improper practices or carelessness can cause burns, cuts, mutilation, asphyxiation or other bodily injury or
death.

Read and understand all of the safety precautions and warnings before performing any repair. This list contains the
general safety precautions that must be followed to provide personal safety. Special safety precautions are included
in the procedures when they apply.

° Make sure the work area surrounding the product is dry, well lit, ventilated, free from clutter, loose tools, parts,

ignition sources and hazardous substances. Be aware of hazardous conditions that can exist.

Always wear protective glasses and protective shoes when working,

Rotating paris can cause cuts, mutilation or strangulation,

Do not wear loose-fitting or torn clothing. Remove all jewelry when working.

Disconnect the battery (negative |-} cable first) and discharge any capacitors before beginning any repair work.

Disconnect the air starting motor if equipped to prevent accidental engine starting. Put a “Do Not Operate” tag

in the operator’s compartment or on the controls.

° Use ONLY the proper engine barring techniques for manually rotating the engine. Do not attempt to rotate the
crankshaft by pulling or prying on the fan. This practice can cause serious personal injury, property damage,
or damage to the fan blade(s) causing premature fan failure.

o if an engine has been operating and the coolant is hot, aliow the engine to cool before you slowly loosen the
filer cap and relieve the pressure from the cooling system.

° Do not work on anything that is supported ONLY by lifting jacks or a hoist. Always use blocks or proper stands
to support the product before performing any service work.

* Relieve all pressure in the air, oil, fuel and the cooling systems before any lines, fittings, or related items are
removed or disconnected. Be alert for possible pressure when disconnecting any device from a system that
utilizes pressure. Do not check for pressure leaks with your hand. High pressure oil or fuel can cause personal
injury.

e To prevent suffocation and frostbite, wear protective clothing and ONLY disconnect fuel and liquid refrigerant
{freon) lines in a wel ventilated area. To protect the environment, liquid refrigerant systems must be properly
emptied and filled using equipment that prevents the release of refrigerant gas (fiuorocarbons) into the atmo-
sphere. Federal law requires capturing and recycling refrigerant.

° To avoid personal injury, use a hoist or get assistance when lifting components that weigh 23 kg {50 Ib] or more.
Make sure all lifting devices such as chains, hooks, or slings are in good condition and are of the correct capacity.
Make sure hooks are positioned correctly. Always use a spreader bar when necessary. The lifting hooks must
not be side-loaded.

= Corrosion inhibitor, a component of SCA and lubricating oil, contains alkali. Do not get the substance in your
eyes. Avoid prolonged or repeated contact with skin. Do not swallow internally. In case of contact, immediately
wash skin with soap and water. In case of contact, immediately flood eyes with large amounts of water for a
minimum of 15 minutes. IMMEDIATELY CALL A PHYSICIAN. KEEP OUT OF REACH OF CHILDREN,

® Naptha and Methyl Ethy! Ketone (MEK) are flammable materials and must be used with caution. Follow the
manufacturer’s instructions to provide complete safety when using these materials. KEEP QUT OF REACH OF
CHILDREN.

* o avoid burns, be alert for hot parts on products that have just been turned off, and hot fluids in lines, tubes,
and compartments,

° Always use tools that are in good condition. Make sure you understand how to use them before performing any
service work, Use ONLY genuine Cummins or Cummins ReCon® replacement parts.

* Always use the same fastener part number (or equivalent) when replacing fasteners. Do not use a fastener of
lesser quality if replacements are necessary.

» Do not perform any repair when fatigued or after consuming alcohol or drugs that can impair your functioning.

e Some state and federal agencies in the United States of America have determined that used engine oif can be
carcinogenic and can cause reproductive toxicity. Avoid inhalation of vapors, ingestion, and prolonged contact
with used engine oil.

° Coolant is toxic. If not reused, dispose of in accordance with local environmental reguiations.

o o o o

g-03 {salaty}
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General Repair Instructions

General Information

This engine incorporates the latest technology at the time it was manufactured; yet, it is designed to be repaired using
normal repair practices performed to quality standards.

« Cummins Engine Company, Inc. does not recommend or authorize any modifications or repairs to engines
or components except for those detailed in Cummins Service Information. In particular, unauthorized
repair to safety-related components can cause personal injury or death. Below is a partial listing of
components classified as safety-related:

Air Compressor Flywheel Mounting Capscrews

Air Controls Fuel Shutoff Assembliies

Air Shutoff Assemblies Fuel Supply Tubes

Balance Weights Lifting Brackets

Cooling Fan Throttle Controls

Fan Hub Assembly Turbocharger Compressor Casing

Fan Mounting Bracket(s) Turbocharger Qfl Drain Line(s)

Fan Mounting Capscrews Turbocharger Qil Supply Line(s)

¥an Hub Spindle Turbocharger Turbine Casing

Fiywhee! Vibration Damper Mounting Capscrews

Flywheet Crankshaft Adapter

« Follow all safety instructions noted in the procedures

— Follow the manufacturer's recommendations for cleaning solvents and other substances used during the
repair of the engine. Some solvents and used engine oil have been identified by government agencies as
toxic or carcinogenic. Avoid excessive breathing, ingestion and contact with such substances. Always use
good safety practices with tools and equipment.

» Provide a clean environment and follow the cleaning instructions specified in the procedures

— The engine and its components must be kept clean during any repair. Contamination of the engine or
componens will cause premature wear,

o Perform the inspections specified in the procedures
o Replace ali components or assemblies which are damaged or worn beyond the specifications
» Use genuine Cummins new or ReCon? service parts and assemblies

- The assembly instructions have been written to use again as many components and assemblies as possible.
When it is necessary to replace a component or assembly, the procedure is based on the use of new
Cummins or Cummins ReCon® components. All of the repair services described in this manual are avaitable
from all Cummins Distributors and most Dealer locations.

s Foliow the specified disassembly and assembly procedures to avoid damage to the components

Complete rebuild instructions are available in the shop manual which can be ordered or purchased from a Cummins
Autharized Repair Location. Refer to Section L — Service Literature for ordering instructions.

Welding on a Vehicle with an Electronic Controlled Fuel System
A CAUTION A

Disconnect both the positive { +) and negative (-) battery cables from the battery before welding on the vehicle.
Attach the welder ground cable no more than 0.61 meters [2 feet] from the part being welded. Do not connect
the ground cable of the welder to the ECM cooling plate or ECM. Welding on the engine or engine mounted
components is not recommended.

g-03 {repair-0)
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General Cleaning Instructions
Solvent and Acid Cleaning

Several solvent and acid-type cleaners can be used to clean the engine parts. Experience has shown that the best
resuits can be obtained using a cleaner that can be heated to 90 to 95 degrees Celsius [180 to 200 degrees Fahrenheit].
A cleaning tank that provides a constant mixing and filtering of the cleaning solution will give the best results. Cummins
Engine Company, Inc. does not recommend any specific cleaners. Always follow the cleaner manufacturer's
instructions.

Remove all the gasket material, o-rings, and the deposits of sludge, carbon, etc., with a wire brush or scraper before
putting the parts in a cleaning tank. Be carefu! not o damage any gasket surfaces. When passible, steam clean the
parts before putting them in the cleaning tank.

A WARNING A

Acid is extremely dangerous and can cause personal injury and damage the machinery. Always provide a tank
of strong soda water as a neutralizing agent.

Rinse all of the parts in hot water after cleaning. Dry completely with compressed air. Blow the rinse water from all of
the capscrew holes and the oil drillings.

if the parts are not 1o be used immediately after cleaning, dip them in a suitable rustproofing compound, The
rustproofing compound must be removed from the parts before installation on the engine.

Steam Cleaning

Steam cleaning can be used to remove ali types of dirt that can contaminate the cleaning tank. Itis a good way to clean
the oil drillings.

A WARNING A

Wear protective clothing to prevent personal injury from the high pressure and extreme heat.
Do not steam clean the following paris:

1. Eiectrical Components 5. Belis and Hoses

2. Wiring 6. Bearings

3. Injectors 7. Electronic Control Module (ECM)
4. Fuel Pump 8. ECM Connectors

Glass or Plastic Bead Cleaning

Glass or plastic bead cleaning can be used on many engine components to remove carbon deposits. The cleaning
process is controlled by the size of the glass or plastic beads, the operating pressure, and the cleaning time.

A CAUTION A

Do not use glass or plastic bead cleaning on aluminum piston skirts. Do not use glass bead cleaning on
aluminum ring grooves, Small particies of glass or plastic will embed in the aluminum and result in premature
wear. Valves, turbocharger shafts, etc., can also be damaged. Foliow the cleaning directions listed in the
procedures,

NOTE: Piastic bead biasting media, Part No. 3822735, can be used to clean aluminum ring grooves. Do not use any
bead blasting media on pin bores or aluminum skirts.

Foliow the equipment manufacturer's cleaning instructions. The following guidelines can be used to adapt to manu-
facturer’s instructions:

1. Bead size:
a. Use U.S. size No. 16-20 for piston cleaning with piastic bead media, Part No. 3822735,
b. Use U.S. size No. 70 for piston domes with glass media.
c. Use U.S. size No. 60 for general purpose cleaning with glass media.

2. Operating Pressure:
a. Glass: Use 620 kPa [90 psi] for general purpose cleaning.
b. Plastic: Use 270 kPa [40 psi] for piston cleaning.

3. Steam clean or wash the parts with solvent to remove all of the fareign material and giass or plastic beads after
cleaning. Rinse with hot water. Dry with compressed air,

4. Do not contaminate the wash tanks with glass or plastic beads.

g-03 (cinan-o)
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AFC
APt
ASA
ASTM

CARB
C.1.D.
CNG
CPL
¢St
ECM
ECS
EPA
EPS
°F
GVwW
Hg

H,O
ICM
kmf

Acronyms and Abbreviations

Acronyms and Abbreviations

Air Fuel Controi

American Pefroleum institute
Air Signal Attenuator

American Society of Testing and Materials
Celsius

California Air Resources Board
Cubic Inch Dispiacement
Compressed Natural Gas
Control Parts List

Centistokes

Electranic Control Module
Emission Control Sysiem
Environmental Protection Agency
Engine Position Sensor
Fahrenheit

Gross Yehicle Weight

Maercury

Horsepower

Water

Ignition Control Module
Kilometers per Liter

kPa
LNG
LTA
MiP
MPa
mph
mpq
Nom
NG
OEM
PP{“
psi
PTO
rpm
SAE
SCA
STC
Vs
vss

Kilopascal

Liquid Natural Gas

Low Temperature Aftercooling
Mixer Inlet Pressure
Megapascal

Miles Per Hour

Miles Per Quart

Newton-meter

Natural Gas

Original Equipment Manutacturer
Parts Per Million

Pounds Per Square Inch

Power Takeoff

Revolutions Per Minute

Society of Automotive Engineers
Supplemental Coolant Additive
Step Timing Control

Variable Speed

Vehicle Speed Sensor

Page i-7
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Engine Identification

Engine Dataplate

The engine dataplate provides the model identification and
other important information about the engine.

Have the following engine data available when communi-
cating with a Cummins Authorized Repair Location. The
information on the dataplate is mandatory when sourcing
service parts:

1. Engine Serial Number

2. Control Parts List

3. Model.

@I
Engine No, N 5.0. Ho. EC.S. VEHICLE EMSSION CONTAOL INFORMATION: This
engine comiorms to U.5. ERA and the CARE requia-
Madel j ’i Ret. No. injeclion timing tote tiona applicabie to Mode! Year Hew Heavy Hesvy-
. Ruty Engines. This ongine has 3 primery intended ser-
Adventisefl BP a ‘ RPM E:ﬁmn ! C.LD. l Family | cPL injector tormque Inch-Lbs, wite applicalion &s 4 heavy heavy-duly dieasl engine.
Cent. NI ‘ Jegant. injoctar fravel Inch RPM
Date cffmig. Warranty slart date Vaive lash zold i1, Eih
ati:h Hine:Compa A f {3 Fuel rete of adverlised HP mm? siroke
3 1 2 swipigh
— B————————
Engine Rg. ¥ 5.0. No. BC.S. VEHIGLE EMISSION CONTROL INFORMATIOR: Thia
engine conl to U.8. EPA iats icahl
Mode} Rel. Ma. h:} Injection timing code 1t Mode} Year New Heavy Heavy-Duty Engines.
- - This enging has o primesy intended service lica-
Adverlised HP at RPM Engme % c.LD, l Famity ! CPL Injecioz lorgun ineh-Eba. Han 3:2 heavy her;vy-d?;y dieasl engine, anp
ert.
Canl. Ho. Ident. Injecier ravel Inch Kl Speed APM
e of W 2r 4 Valve jzsh coid nt. Exh

i 2

| Fuel rate a! advertised HP mm? siroke

Fuel Pump Dataplate

On step timing control {STC) engines, the fuel pump
dataplate is located on the top of the fuel pump. it provides Fuel  Revision
information for fuel pump calibration. CI\’L Cotiie SeIriaI No.

C1 309 8575-C 12’15010)
3067115 3069343

7 X

Service Pump Production
Part No, Part No.

Fuel Pump Dataplate

ipBpigh
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Cummins Engine Company
P/N ESN

S/N ECM CODE
D/c

19600559

PIN EXXXX AAXXXX XX

XXX
SINXXXXXX DA
XXX TE-XXIXNIXX

Electronlc

Contral ESN-XXXXXXXX
Module ECM CODE

/c x

L=

\

— |

]

§
1
j
—
7

;E@%

185200096

N 14 330 E

= Brake Horsepower

= Displacement (Liters)

~— = Engine Model Designation

T— = CELECT Plus Identification

00110008

N14
Section E - Engine identification

ECM Dataplate

The CENTRY™ System electronic control module {ECM)
dataplate is located on the front of the ECM and contains
the following information:

1. P/N — ECM Part Number
2. S/N — ECM Serial Number

3. D/C — Date Code (the date the ECM was manufac-
tured)

4. ESN — Engine Serial Number
5. ECM CODE — The ECM calibration identifier

On CELECT™ Plus engines, the electronic control module
{(ECM) dataplate is located on top of the ECM.

The abbreviations in the accompanying illustration are ex-
plained as follows:

PN = part number
SIN = serial number
DIC = date code.

Cummins Engine Nomenclature

The Cumming engine nomenclature provides the data as
illustrated in the graphic.

NOTE: The following letters designate some of the different
market applications for a Cummins engine.
o A = Agriculture

« C = Construction
o G = Generator drive
°* M = Marine.
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Specifications
General Specifications
NOTE: Listed below are general specifications for this engine.

HOTSEPOWET  1ieereetiiiiie et n s s e b s Refer to the engine dataplate
ENQING SPEEA  ooviviiriirireertireine e b Refer to the engine dataplate
DISPIBCEITIBAL  1oeeteerrerearaiiiscr et s iraa e s b e e b s 14 liters [855 C.1.D.]
BOrS AN SHOKE cooiieereeitenvrrsrrerrerrarsraarsresers e rrrea 1 anrres s iansiassarsssreeassssasaassass 140 mm [5.5 in} % 152 mm [6.0 in]
Compression Ratio:

310, 320, 335, 345, 350, BB0 .cvvvereerrrrcriniiini s an et s 18.5:1

400, 410, 425, 430, 440, 460, 475, 4B0, 485, 52BE ..o 16.5:1
DIy ENGING WEIGNE .ovoriiieiiiii it e b b 1316 kg [2901 1b]
Wet ENQING WEIGHE .ottt e s 1371 kg {3022 Ib]
FATNG OFOBT  coveecetreessrerieire st ecaess s st ase s st b e LTSS b 1-5-3-6-2-4
Crankshaft Rotation (viewed from front of enging) ..o Clockwise
Valve and injector Settings:

INtake Valve AGJUSHNIENT .ooiiiiiiis e s 0.35 mm [0.014 in]

Exhaust Valve AQIUSHMENL .ottt 0.68 mm {0.027 in]

Injector Lash AJJUSIIMENt ..o 0.56 mm 10.022 in]

ENGINe Brake SOtNGS ....cooooreiiinoiiii e (.58 mm [0.023 in}

Fuel System

NOTE: For performance and fuel rate values, consult the engine data sheet or the fuel pump code for the particular
model involved.

Maximum Allowable Restriction ioPump with or without Fuel Cooler:

STC
WWItH GBI FIET oo iviserarsesreeemere e sattrar st e aar e s et s e et e s s s sas s e e s s e traasasaa s b it 102 mm Hg [4 in Hy]
WIER DIMY FIBT  eoviveeveciiiiir ittt b s s 204 mm Hg {8 in Hag]
CELECT™ Plus
WWIH C1RANM FIIBT eeevveireeeeieeiisseesasesesseesserribrrareetssssisnrres st rsaaaa e b T e rsam e e bt hr e e s s s s bbb L 00 152 mm Hg [6 in Hy)
WIEH DY FIRET oeviiereeencnsii it bbb st 254 mm Hg {10 in Hg]
Maximum Allowable Return Line Restriction with Check Valves and/ar Overhead Tanks ... 185 mm Hg [6.5 in Hg]
Maximum Allowable Fuel Return Line Restriction without Check Valves .....oiivnennnens 89 mm Hg [3.5 In Hg]
Minimum Allowable Fuel Tank Vent Capability ...t s 0.85 m®fhr [30 ft%/hr]
Maximum Allowable Fuel Iniet TEMPEIAIUIE .ot s 710G [160°F]

Lubricating Oil System

Oil Pressure at Idle (minimum allowabie at 93°C {200°F] oil temperature) ... 70 kPa [10 psi]
Ol Pressure at 1200 rpm or Torque Peak {minimum allowable) ... 172 kPa {25 psi]
Qil Capacity of Standard Engine
Combination Full-Flow/Bypass Filter Capacily ... o 2.7 liters 0.7 U.S. galj
Oil Pan Capagtity (RIgh-JOW} v e 36 to 30 liters [9.5 to B U.S. gal]
Qil Change Capacity (oil pan and filter filled to capacity) ... 37.7 to 32.9 iiters [10.2 to 8.7 U.S. gal]

Total Lubricating Oil System Capacity Including Filler ... 42 liters [11.0 U.S. gal]
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Cooling System

Coolant Capacity (8ngINe ONIY) .....coiiiieeiii oo oo 20.81 liters [21 qt]
Standard Modulating Thermostat RaNGE .......veeeeveeeeeeeeeee oo 82 to 93°C [180 to 200°F]
Maximum Coolant Cylinder Block Pressure (pressure cap removed):
AL2B00 IPIM ottt ettt s e et 317 kPa [46 psi]
ALATO0 TP oottt oo 165 kPa [24 psi]
Maximum Allowable Coolant Temperature Engine Qutlet:
CELECT™ PIUS 111ttt cestse sttt oeoeo oo 100°C [212°F]
ST ettt 100°C [212°F]
Coolant Alarm Activation Temperature:
CELECT™ PIUS 1.ttt sttt e st e eeeeee oo 101°C [215°F]
BTG e bt e et 102 +2°C [215 +£2°F]
Maximum External Resistance in Aftercooler Circuit (CELECT™ Plus only) ..o 35 kPa [5 psi)
Minimum Coolant Flow Through Aftercooler Circuit (open thermostat CELEGT™ Plus only)
Liters per Minute [U.S. galions Per MINWE] .....cc.coviueerirerioreeoereeeeeeees e oo 83 [22]
Ceolant Temperature at Aftercooler Radiator Inlet at Maximum Engine Coolant
Out Temperature (CELECT™ PIUS ONIY) w.ocviuiririicecteeceeeeeee s see s 893°C [189°F]
Maximum Water Temperature into Aftercooler at Maximum Engine Coolant
Out Temperature (CELECT™ PIUS ONY) <.ov.evvvueriitereeeecriieeemceeese e oo 72°C [162°F]
Minimum Recommended Top Tank TEMPEratlire ..............cocoovevreeereossieoeoeoooooooeeoeooeeoeeoeooeoooe 70°C [158°F]
Minimum Recommended Pressure Cap PIESSUIE .......o...oooeveeeeeeeeesoeoeeoeoe oo 50 kPa [7 psi]

Air Intake System
A cAauTiIoON A

Engine intake air must be filtered to prevent dirt and debris from entering the engine. If air intake piping is
damaged or loose, unfiltered air will enter the engine and cause premature wear.

Maximum Temperature Rise between Ambient Air and Engine Air Inlet (ambient above 0°C [32°F]) .. 15°C [30°F]

Maximum Inlet Restriction (clean filter) Normal-Duty Element ........ccoooieeennereeennn, 250 mm H,0 [10 in H,0)
Maximum Infet Restriction (dirty fIREr) _.........oooeviieeeeeeee oo 835 mm H,0 {25 in H,0}
Maximum Allowable Pressure Drop across Charge Air Cooler:
PO ettt et et et s et eeeeeeeeo e 21 kPa [3 psi]
HO (MBICUTY) ottt et 152 mm Hg [6 in-Hg]

Exhaust System

Maximum Back Pressure at Turbocharger:
METOUIY ettt et ee e et 76 mm Hg {3 in Hg]
WRLBT ettt ettt et e 1016 mm H,0 [40 in H,0]

Exhaust Pipe Size (normally acceptable inside diamEter) ..., 127 mm [5 in]
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Electrical System
Minimum Recommended Battery Capacity

System Ambient Temperatures
Voltage
-18°C [0°F] 0°C [32°F}
Cold Reserve Cold Reserve
Cranking Capacity!” Cranking Capacity”
Amperes Amperes Amperes Amperes
12 VDC 1800 640 1280 480
24 VDC® 900 320 640 240

(1) The number of plates within a given battery size determines reserve capacity. Reserve capacity determines the
duration of sustained cranking.

(2) CCA ratings are based on two 12-VDC batteries in series.
A minimum of 6.0 VDC at the 3-pin power connector is required to power up the ECM on CELECT™ Plus engines,

Batteries (Specific Gravity)

Specnf:zc_??éa%:é':}yﬂg State of Charge
1.260 to 1.280 100%
1,230 to 1.250 75%
1.200 to 1.220 50%
1.170 10 1.180 25%
1.110 to 1.130 Discharged

Maximum Resistance of Starting Motor Circuit
Eudud the Following from the Yotsl Circult Reslstancs

12-VDC Starting Motor (Ohms) 0.00075 i dod Befors Determlaing Wire Sizea for & Given Length:
24-VDC Starting Motor (oms§ 0.002 3 Eeeh Comasior = 9000s O
t ¥ L L)
Cable resistances can be obtained in the accompanying 0.00300 Pt Ao T
Battery Cable Resistance Chart. If the frame is in ground o.00200 F a
gircuit, the frame length must be considered, to be cable £.00260 Y,
of the same size as that used in the balance of the system. Y ::‘::: 7 i
o i W
ltem Resistance Ohms L anv, ;»’ T
Connection 0.00001 £ oome AT H
Additional Contacter 0.00020 g oooiw AV
(Series-Parallel Switch, g oo A S e
Relays, etc.) 3 oonee AT ATEY Aa AR AR
& oooe A AL 1Y
0.00080 YiTiV. AV [ Ly
£.00050 {1 “: s
0.00040 Lo
4.00029 4
0.Co000

L] 100 200 300 400 BOO 400

Wire Lengih (Inchos)
{Courtony of Datco-Remy Divisan of Carsrad Rekers)

oiBOGvO7
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Engine Diagrams

Engine Views

The illustrations that follow show the locations of the major external engine components, the filters, and other service
and maintenance points. Some external components will be at different locations for different engine models.

PTe-STC Industrial Models
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Fuel Pump Side
1. PT Fuel Pump 4. Lubricating Oil Pump
2. Aftercooler 5. Fuel Fiiter.

3. 8TC valve
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PTe-STC Industrial Models
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Exhaust Side
1. Gil Cooler 8. Coolant Filter
2. Turbocharger 8, Combination Filter
3. Engine Water Outlet (to radiator) 10. O Drain
4, Thermostat Housing 11, Starting Motor
5. Exhaust Manifold 12. Dipstick
8. Remote Fiiter Bypass Supply 13. Piston Cooling Nozzle.
7. Engine Water inlet (from radiator)
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Fuel Shutoff Valve
Air-Fuel Control Sensing Line

. 5-Amp Fuses
. System Ground Connector

OEM C5 and C6 Connector Bracket
Engine Speed Sensor

C5 Connector

C8 Connector

19801613

Fuel Pump Side

9.
10.
.
12.
13.
14.
15.

Rail Pressure Sensor and Fuel Block
Hydromechanical STC Actuator
Engine-Side Datalink Connector
Engine Harness

Fuel Pump

ECM

Electronic Fue! Control Valve
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CELECT™ Plus - Jacket Water Aftercooled Model
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Fuel Pump Side
1. Compuchek® Adapter Fuel Rail Pressure 10. Starter Motor
2. Compuchek® Adapter Fuel Inlet Pressure 11. Lubricating Oil Pressure Sensor
3. Aftercooler 12. Fuel Eilter
4, Intake Air Temperature Sensor 13. Lubricating Oll Temperature Sensor
5. Service Tool Batalink {(engine-mounted) 14. Lubricating Ol Pump
6. Intake Manifoid Pressure Sensor 15. Engine Position Sensor (behind lubricating oil pump)
7. Intake Manifold 16. Fuel Gear Pump.
8. ECM
g, Fusl Inlet Fitling
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CELECT™ Plus - Jacket Water Aftercooled Model
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Exhaust Side
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1. Compuchek® Adapter Block Pressure
2. Turbocharger
3. Coolant Tempersture Sensor
4. Compuchek® Adapter Coolant Temperature
5. Thermostat Housing
6. Exhaust Manifold
7. Ol Cooler
8. Compuchek® Adapter Water Pump Inlet Pressure
9. Engine Water Inlet (from radiator)

10.
1.
12.
13.
14,
15,
16.
17.

Coolant Filter

Compuchek® Adapter Oif Temperature

CiH Drain

Combination Filter

Dipstick

Compuchek® Adapter Flywhee! Ring Gear Sensor
Compuchek® Adapter Oii Rifle Pressure
Turbocharger Gl Supply Check Valve,
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CELECT™ Plus - Low Temperature Aftercooled Model

£0110005

Fuel Pump Side

1. Aftercooler 4, Engine Position Sensor (behind lubricating gil pump)
2. ECM 5. Fuel Gear Pump.
3. Fuel Filter
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CELECT™ Plus - Low Temperature Aftercooled Model
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Exhaust Side
1. Turbocharger 8. Coolant Filter
2. Engine Water (aftercooler) Qutlet to Front Radiator 9. Combination Filier
3. Engine Water (jacket water) Outiet to Rear Radiator 10, Dipstick
4. Thermostat Housing 11. Gil Drain
5. Exhaust Manifold 12. Starting Motor
6. Remote Filter Bypass Supply 13. Piston Cooling Nozzie
7.

Engine Water Inlet 14. Lubricating Gil Cooler.
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CELECT™ Plus - Charge Air Cooled Model
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10.

Fuel Pump Side

. Compressor Air Discharge
. Intake Air Temperature Sensor

Compuchek® Adapter intake Manifold Pressure
(from charge air cooler)

Engine-Mounted Service Tool Datalink
intake Manifold

Intake Manifold Pressure Sensor
ECM

. Ambient Air Pressure Sensor

{when required)
Fuel Inlet Fitting
Compuchek® Adapter (oil rifle pressure)

11.
12.
13
14.
15.
16,
17.
18,
19.
20.

Lubricating Qil Pressure Sensor

Fuel Filter

Compuchek® Adapter Fuel Inlet Prassure

Fuel Gear Pump

Lubricating Oil Pump

Lubricating Oit Temperature Sensor

Engine Piston Sensor {behind lubricating oil pump)
Air Compressor

Compuchek® Adapter Oil Temperature.

Fuel Temperature Sensor.
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CELECT™ Plus - Charge Air Cooled Model

5
i
7

2
1 \
19\@ o o o o -] (J:“al
18_"_ ] =] =
A
17—
o -
: Bﬁ TGr-ErE :
a -] 1
s a8 s o0 T ° B i
S, OF O0
J @ Lo 0 (oYo) ®
15
@ 13 12 11
14

Exhaust Side

. Compuchek? Adapter Cycle Event Marker

{behind breather tube)

. Compuchek® Adapter Coolant Temperature

. Coolant Temperature Sensor

. Engine Water Qutlet (to radiator)

. Thrrmostat Housing

. Compuchek® Adapter Water Pump Inlet Pressure
. il Cooler

Remote Filter Bypass Supply
Engine Water Outlet (from radiator)
Coolant Filter

11.

12.
13.
14.
15,
16.
17.
18.
18.

Turbocharger Oit Supply Check Valve
{behind turbocharger)

N14

Section E - Engine ldentification

00100048

Combination Full-Flow/Bypass Lubricating Oil Filter

Qi Brain

Compuchek® Adapter Flywheel Ring Gear Sensor

Dipstick
Piston Cooling Nozzle
Compuchek?® Adapter Block Pressure

Turbocharger

Exhaust Manifold.
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1. Coolant Fill
2. Aftercooler
3. Air Inlet Piping
4, Air Gleaner
5. 8STC Valve
6. Rear Engine Mount

Marine Model

o V,
\ | waw—
7
Port Side
7. Fuel Filter

8. Thrattle Lever

8. Front Engine Mount
10. Sea Water Pump Inlet
11. Fuel Pump.
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Marine Model
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Starboard Side
1. Aftercooler 8. Water Filter (coolant)
2. Valve Cover 10. Lubricating Oil Eilter
3. Alternate Oil Fill 11. Qil Filter
4. Coolant Expansion Tank 12. Dipstick
5. Heat Exchanger 13. Starter
6. Thermostat Housing 14. Rear Engine Mount
7. Sea Water Pump 15. Exhaust Elbow.
8. Front Engine Mount
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Operating Instructions - General
Information

Correct care of your engine will resuit in longer kfe, better
performance, and more economical operation.

Follow the daily maintenance checks listed in Maintenance
Guidelines, Section 2.

Check the oil pressure indicators, temperature indicators,
warning lights, and other gauges daily to make sure they
are operational.

Avoid exposure of your engine to corrosive chemicals.

A WARNING A\

DO NOT OPERATE A DIESEL ENGINE WHERE THERE
ARE OR CAN BE COMBUSTIBLE VAPORS. These va-
pors can be sucked through the air intake system and
cause engine acceleration and over-speeding, which
can result in a fire, an explosion and extensive property
damage. Numerous safety devices are available, such
as air intake shut off devices, to minimize the risk of
over-speeding where an engine, due to its application,
might operate in a combustible environment, such as
due to a fuel spill or gas leak. Remember, Cummins has
no way of knowing the use you have for your engine.
THE EQUIPMENT OWNER AND OPERATOR ARE RE-
SPONSIBLE FOR SAFE OPERATION IN A HOSTILE EN-
VIRONMENT. CONSULT YOUR CUMMINS AUTHORIZED
REPAIR LOCATION FOR FURTHER INFORMATION.

NOTE: Cummins recommends the installation of an air
intake shutoff device or a similar safety device to minimize
the risk of overspeeding where an engine, due to its ap-
plication, might operate in a combustible environment, such
as due to a fuel spill or gas leak.

=
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Normal Starting Procedure

A\ CAUTION A

To prevent damage to the starter, do not engage the
starting motor for more than 30 seconds. Wait 2 min-
utes between each attempt to start (electrical starting
motors only).

¢ Disengage the driven unit, or, if equipped, put the
transmission in NEUTRAL.

» Start the engine with the throttle in the IDLE posi-
tion.

NOTE: Engines equipped with air starting motors require
a minimum of 480 kPa [70 psi].

The engine must have adequate oil pressure within 15
seconds after starting. If the warning light indicating low oil
pressure has not gone out or there is no oil pressure
indicated on a gauge within 15 seconds, shut off the engine
immediately to avoid engine damage. Confirm the correct
oil level in the oil pan. Refer to troubleshooting symptom
tree Lubricating Oil Pressure Low in Section TS.

idle the engine 3 to 5 minutes at approximately 1000 rpm
before operating with a load or activating the engine brakes.

Increase the engine speed (rpm) slowly o provide ad-
equate lubrication to the bearings and to allow the oil pres-
sure to stabilize.
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Do not keep the engine at low idle for long periods. Long
periads {more than 10 minutes) at low idle can damage an
engine because combustion chamber temperatures drop
s0 low the fuel will not burn completely. This will cause
carbon o build up around the injector spray holes and
piston rings, and can cause the valves to stick.

If the engine coolant temperature becomes too low, 60°C
[140°F}, raw fuel will wash the lubricating off off the cylinder
walls and dilute the crankcase oil. Fuel dilution adversely
affects lubricating oil properties and can shorten engine
life. Use the fast idie to prevent these conditions.

A WARNING A

Batteries can emit explosive gases. To aveid personal
injury, always ventilate the compartment before servic-
ing the batteries. To avoid arcing, remove the negative
(-) battery cable first, and attach the negative (-} battery

cable last.
A CAUTION A

To avoid damage to CELECT™ Plus engine parts, do not
connect jumper starting or battery charging cables to
any CELECT™ Plus part. When using jumper cables to
start the engine, make sure to connect the cables in
parallel: positive (+) to positive (+) and negative {-) to
negative {-}. When using an external electrical source
to start the engine, turn the keyswitch to the OFF po-
sition. Remove the key before attaching the jumper
cables.

The accompanying illustration shows a typical paraliel bat-
tery connection. This arrangement doubles the cranking
amperage.

Normal Starting Procedure
Page 1-3

pigribh

Parallel

Connection
shbooga




Fuel Shutoff Valve
Page 1-4

IpBvace]

N14
Section 1 - Operating Instructions

This Hlustration shows a typical series battery connection.
This arrangement, positive (+) to negative (~), doubles the
voltage,

Fuel Shutoff Valve
A CAUTION A

The CELECT™ Plus ECM provides a voltage output in
the harness to control the fuel shutoff valve solenoid.
The output voltage is equal to the battery voltage (sys-
tem voltage}. This must be the only wire connected to
the fuel shutoff valve solenoid. Excessive current draw
will cause possible engine shutdowns and fault codes
to be logged.
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Cold Weather Operation

Satisfactory performance of a diesel engine operating in low ambient temperature conditions requires modification of
the engine, surrounding equipment, operating practices, and maintenance pracedures. The colder the lemperatures
encountered, the greater the amount of madification required; yet with the modifications applied, the engines must
still be capable of operation in warmer climates without extensive changes. The following information is provided to
engine owners, operators, and maintenance personnet on how the modifications can be applied o get satisfactory
performance from their diesel engines.

There are three basic objectives to be accomplished:
1. Reasonable starting characteristics, followed by practical and dependable warm-up of the engine and equipment.
2. A unit or installation that is as independent as possible from external influences.

3. Modifications that maintain satisfactory operating temperatures with a minimum increase in maintenance of the
equipment and accessories.

it satisfactory engine temperature is not maintained, higher maintenance cost will result due to the increased engine
wear, poor performance and formation of excessive carbon, varnish, and other deposits. Special provisions to overcome
low temperatures are definitely necessary, whereas a change to warmer climate normally requires only minimum
revision. Most of the accessories will be designed in such a way that they can be disconnected so there is liitle effect
on the engine when they are not in use,

The two most commonly used terms associated with preparation of equipment for low-temperature operation are
winterization and arctic specifications.

Winterization of the engine and/or components so starting and operation are possible in the iowest temperature 10
be encountered requires:

1. Use of correct materials.
2. Proper lubrication, low-temperature lubricating oiis.

3. Protection from the low-temperature air. The metal temperature does not change, but the rate of heat dissipation
is affected.

4. Fue! of the proper grade for the lowest temperature.

5. Heating to be provided to increase the engine block and component temperature to a minimum of -32°C [-25°F]
for starting in lower temperatures,

6. Proper externai heating source available.
7. Electrical equipment capable of operating in the lowest expected temperature.

Arctic specifications refer to the design material and specifications of the components necessary for satisfactory
engine operation in extreme low temperatures -54°C [-65°F]. Contact Cummins Engine Company, inc. or the eguipment
manufacturer o obtain the special items required.

For additional information on cold weather operation, obtain Service Bulletin No. 3378009, Engine Operation in Cold
Weather, from the nearest Cummins Distributor or Dealer.
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It is possible to operate diese! engines in extremely cold environments if they are properly prepared and maintained.
The correct lubricants, fuels, and coolant must be used for the cold weather range for which the vehicle is being
operated. Refer to the chart below for recommendations in different operating ranges,

Winterize Arctic Specification
0° to - 32°C -32 to ~54°C
[32° to - 25°F] [~25to ~65°F]
Use 50 percent of the recommended antifreeze, refer Use 60-percent ethyiene or propyleneglycol anti-
to Section V, and 50-percent water mixture. freeze, 40-percent water mixture.
Use a recommended multiviscosity oil meeting API, Use arctic oil meeting API, CH4 specifications.

CH4 specifications.

Fuel to have a maximum cloud and pour points 6°C Fuel to have a maximum cloud and pour points 6°C
[10°F} lower than ambient temperature in which the [10°F] lower than ambient temperature in which the
enigne operates. engine operates,

The following cold weather operating aids can be required for coid weather situations depending on your application:

Cold Weather Operating Aids

Under-
Temporalure Sterting | Coclan! [+]H hood Fuel § Battery | Radislor| Engine | Winter | Thermatle
Ale Heater | Haater Alr Heator | Hoeater | Shutters|Enciosure | Fromt Fan
M is0taazeF
~{f10t0 o° ¢
- — e — o e e e e e — = e Lo — o &
» ) &
[ &
{ {13210-10°F
L Q1w -23° ¢ A A A
oo 4L L LA LA A
- Required
C||-10te 230 F .
{l2dwaze e Hegulred|
[ Requlrad
B L Kol quired; Required Required |Requited| Roquired
1l N — 71— "1~ T —qHequiredy —ef— Jo b el palines Rt Tl wlt i SRR S — —
I[{-2510-66° ¢
-] ]3210-54° C
BN Y Iy vl Yy lylylv.lv vyl y |

©

* Regulred dependent upan visgostty/pour polnt.
ci202vj
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Thermo Control Settings

The temperatures listed in this chart for coolant temperaiure sensing fan control and intake manifold temperature
sensing fan control are correct for vehicles that allow the ECM to control the on/off operation of the cooling fan. Consult
your locai OEM for other types of control.

i Wodulation  § e
Alr Sensing Fan CFF ? & :!::;mm
Coolant Sensing ; :
Fuan Contral: H ; H i OFF'I ON
Warmup : o L i b
H : H = :
Cogt Down : T i OEE +
ClcsediFuil O b
Coalant 5 g H } Y. i
Shutter Control A
Closed Vodulztion Fully Open
Thermostat : : 7 ! Y. =
!P!ake Manifold : .
emperature Sensing
H OFF{ON
Fan Control Warmup - b
Coal Down —-QTDFF ON -«
intake Manifold Clased | Fuly Opan
Temperature Sensing 7 3

Shutter Centrol

C® B0 B3 #5 68 71 74 77 v9 82 85 83 91 93 95
Fe 14D 145 150 185 160 185 170 175 180 185 190 185 200 202

TEMPERATURE
(8100037

Cold Weather Starting Using Starting Fluid
Without Metering Equipment

A WARNING A

Do not use volatile cold starting aids in underground mine and tunnel operations, or marine applications due
to the potential for an explosion. Check with the local U.S. Bureau of Mines inspector for instructions.

A WARNING A

Do not use starting fluid near an open flame or with a preheater or flame thrower equipment. This combination
can cause an explosion.

A WARNING A

Do not hreathe starting fivid fumes. Starting fluid fumes can be harmfui to your health.

A CAUTION A

Cummins Engine Company, Inc., does not recommend the use of unmetered starting fiuid, Uncontrolled use
of starting fluid will cause engine damage.

A CAUTION A

Do not use excessive amounts of starting fluid when starting an engine. The use of too much starting fluid will
cause engine damage.

Use of starting fluid without metering equipment is not a recommended policy of Cummins Engine Company, inc. if
it is necessary to use this method:

o Set the throtile at idle.
 Disengage the driven unit, or make sure the gears are in neutral.
e Open the manual fuel shutdown valve, or electric shutdown vaive, whichever Is used.

« Engage the starter; while cranking the engine, spray starting fluid into the intake of the air cieaner for 2 seconds.
The starting fluid vapors will be drawn into the air intake manifold, and the engine wilt start.

o |fthe engine begins to stop, spray the fluid into the intake of the air cleaner for 1 second. Never apply a continuous
spray to keep the engine running; engine damage will result. Wait at least 10 seconds between one spray
sequence and the next.
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e With Mechanical or Electrical Metering
’5%@\% Q\) Equipment (Ether)
==

A WARNING A
Do not use volatile cold starting aids in underground
mine and tunnel operations, or marine applications,
Starting due to the potential for an explosion. Check with the
. Fluld ] .y local U.S. Bureau of Mines inspector for instructions.
v ) 4if00ge

A WARNING A

Starting fluid is highly flammable and explosive. Do not
smoke. Keep flames, sparks, and arcing equipment and
switches away from starting fluid.

Due to increased safety hazards and potential for engine
damage, do not use starting fiuid without metering
equipment.

0i204vd

@ Set the throttle at idle,

° Disengage any driven unit, or, if equipped, put the
f transmission in NEUTRAL.

e Activate the switch to open the fuel pump shutoff
valve,

clBaovo3

& A\ CAUTION A

Do not use excessive amounts of starting fluid when
starting an engine. The use of too much starting fluid
will damage the engine.

* While cranking the engine, inject a metered amount
of starting fluid.

@ Engine oil pressure must be indicated on the gauge
within 15 seconds after starting.

agBgast
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Cold Weather Starting Aids
Ether Starting Aids

A WARNING 4

Starting fluid contains ether and is extremely flammable. Misuse or mishandling can cause an explosion. Never
handle starting fluid near an open flame. Never use starting fluid with a preheater, glow plug, flame thrower or
other type of electrical starting equipment. Do not breathe the fumes. Serious lung damage will result, Fuel oil
or volatile fuel cold starting aids are not to be used in marine and underground mine and tunnel operations.

A WARNING A

Do not use volatite cold starting aids in underground mine and tunnel operations, or marine applications, due
to the potential for an explosion. Check with the local U.S. Bureau of Mines Inspector for instructions.

A CAUTION A

Using too much starting fluid will cause exiremely high pressures and detonation in the engine cylinders,
resulting in damage to the cylinder parts and bearings. Too much starting fluid can also cause damage from
engine overspeed.

Ether Valve, Manual

The manually operated ether valve includes the valve body
assembly (5), clamp (2), and nylon tube (3). The fuel cyl-
inder (1), atomizer fitting (4), and pull contro! (6) must be
ordered separately.

NOTE: Standard pull or throttle control cables can be used
to actuate the manual valve, if desired.

csBvapa

Ether Valve, Electric

The electrically operated ether valve includes the valve
body (7}, 80-degree elbow (5), clamp (2), push button switch
{6), and nylon tube (3). A thermostat is mounted on the
engine exhaust manifold and cuts out the valve by sensing
manifold heat when the engine is running. See the parts
catalog for fue! cylinder (1) and fuel atomizer fittings {(4).

NOTE: These fittings must be ordered separately, as
required.

co8vagh
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Instaliation Recommendations

The atomizer fittings must be mounted in the engine air
intake manifold or inlet connection to provide an equal
distribution of starting fuel to each cylinder,

The atomizer holes are 180 degrees apart and must be
mounted so the spray is injected the long way of the mani-
fold.

NOTE: i incorrectly installed, the spray goes crosswise of
the manifold.

Fuel Pump

Prime

PT or STC

Remove the plug from the top of the housing.
Fill the housing with clean fuel ofl.

Install the plug into the top of the housing.
Torque Value: 27 Nem  [20 ft-Ib]

If the priming plug is hard to remove or the fue! pumpisa
VS type, remove the fuel supply hose from the gear pump.

Fill the hose and gear pump with clean fuel.
install the fuel supply hose to the filter head.



Ni4 Fuel Pump
Section 1 - Operating Instructions Page 1-11

CENTRY™

Loosen the fuel line at the shutoff valve while the engine is
cranking. If the fuel does not come out of the connection,
the pump must be primed.

Disconnect the fuel supply hose from the gear pump.

Fill the gear pump with clean engine lubricating oil. Engine
fubricating oil will seal the gears in the fuel pump and cause
fuel to be sucked into the pump.

Connect the supply hase to the gear pump.

Use the starter and crank the engine until fuel comes out
of the connection at the shutoff valve.

Tighten the connection.

19802040
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Start the engine. Operate at high idle untit all airis removed
from the fuel lines.

Q

2 b 19802041

CELECT™ Plus

Whenever the fuel pump is removed, it is necessary o
prime the pump after instatiing it on the engine to remove
any trapped air.

NOTE: If the fuel pump is dirty, clean the outside of the
pump.
Remove the filter cap from the top of the front support.

Fili the housing with clean fuel. Install and tighten the filter
cap.

Torque Value: 18 Nem [13 fi-Ib]

Starting Procedure After Extended Shutdown or Oil Change
General Information

Complete the foliowing steps after each oil change or after the engine has been shut off for more than 3 days to make
sure the engine receives the correct oil flow through the tubricating system:

* Disconnect the electrical wire from the fusl pump solenocid valve.

* Rotate the crankshaft by the starting motor until oil pressure appears on the gauge or the warning light goes
out.

* Connect the electrical wire to the fuel pump solenoid valve.

Start the engine. Refer to normal starting procedures in this section.

Operating the Engine
General information

* Do not operate the engine at full throttle below peak
torque engine speed (rpm) for extended periods
{more than 30 seconds) of time.

Full Throttle

* STC engines’ peak torque rpm is typically 1100 to
1300 rpm. Refer to your engine dataplate for peak
torque rpm.

* OnaCELECT™ Plus engine, the peak torque rpmis
typically 1100 rpm. Refer to your engine dataplate
9180040 for peak torgue rpm.
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A cauTion A

Continuous operation with a low coolant temperature,
below 60°C [140°F], or a high coolant temperature,
above 100°C [212°F], can damage the engine.

Monitor the oil pressure and coolant temperature gauges
frequentiy. Refer to Lubricating Oil System Specifications
and Cooling System Specifications in Section V for rec-
ommended operating pressures and temperatures. Shut
off the engine if any pressure or temperature does not meet
the specifications.

if an overheating condition starts to ocour, reduce the power
output of the engine by releasing the throttle pedal pres-
sure or shifting the transmission to a lower gear, or both,
until the temperature returns to the normal operating range.
If the engine temperature does not return to normal, shut
off the engine and refer to Troubleshooting Symptoms,
Section TS, or contact a Cummins Authorized Repair
Location.

Most failures give an early warning. Look and listen for
changes in performance, sound, or engine appearance
that can indicate service or engine repair is neaded. Some
changes to look for are as follows:

Engine misfires

Vibration

Unusual engine noises

Sudden changes in engine operating temperatures
or pressures

Excessive smoke

Loss of power

An increase in oil consumption

An increase in fuel consumption

Fuel, oil, or coolant leaks.

o 2 o

2 & 0 & ©°

Allow the engine to idle 3 to 5 minutes before shutting it off
after a fuli-load operation. This allows adequate cooldown
of pistons, cylinder liners, bearings, and turbocharger
componemnts.

QOperating the Engine
Page 1-13
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Full Throttie
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Engine Operating Range
A caution A

Cummins engines are designed to operate successfully
at full throttle under transient conditions down 1o peak
torgue engine speed (rpm). Excessive full throttle op-
eration below peak torque rpm {peak torque rpm varies
from 1100 rpm to 1500 rpm, depending upon rated en-
gine speed) will shorten engine life fo overhaul, can
cause serious engine damage, and is considered en-
gine abuse.

A caution A

Operation of the engine below peak torgue rpm must
not be sustained more than 30 seconds at full throttle
below peak torque rpm.

A CAUTION A

Do not operate the engine beyond high-idie speed. Op-
erating the engine beyond high-idle speed can cause
severe engine damage. The engine speed must not
exceed 2400 rpm under any circumstances.

Engine Shutdown
Engine Operation before Shutdown

1. Allow the engine to idle 3 to 5 minutes before shutting
it off after a full-load operation. This allows adeguate
cooldown of pistons, cylinders, bearings, and turbo-
charger components,

2. Turn the ignition keyswitch to the OFF position.
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The turbocharger contains bearings and seals that are subject to the high heat of combustion exhaust gases. While
the engine is running, this heat is carried away by oil circulation; but if the engine is stopped suddenly, the turbocharger
temperaiure can rise as much as 38°C [100°F]. The resuits of the extreme heat can he seized bearings or loose oil
seals.

NOTE: Do not idie for excessively long periods.

Long periods of idling are not good for an engine because the combustion chamber temperatures drop so low the fuel
can not burn completely. This will cause carbon to cleg the injector spray holes and piston rings and can result in stuck
valves.

If the engine coolant temperature becomes too low, raw fuel will wash the lubricating oil off the cylinder walils and dilute
the crankcase oil so all moving paris of the engine will suffer from poor lubrication.

If the engine is not being used, shut it down.

The engine can be shut down completely by turning off the switch on installations equipped with an slectric shutdown
valve, or by turning the manual shutdown valve knab. Turning off the switch that controls the electric shutdown valve
stops the engine unless the override button on the shutdown vaive has been locked in the open pasition. If the mangal
override on the electric shutdown valve is being used, turn the button fully counterclockwise ta stop the engine. Refer
to Normal Starting Procedure in this section. The valve can not be reopened by the switch uniil after the engine comes
{0 a complete stop, uniess a rapid restart vaive is instalied.

A cAuTION A

Do not leave the keyswitch or the override button in the valve open or in the run position when the engine is
not running. With overhead tanks this can aliow fuel to drain into the cylinders, causing a hydraulic lock.
Therefore, stop the engine immediately in the event of any malfunction or part failure,

Practically all failures give some warning to the operator before the parts fail and ruin the engine. Many engines are
saved because alert operators heed warning signs {sudden drop in oil pressure, unusual naises, etc.) and immediately
shut down the engine.

PTO Application with Variable Speed
STC Engines Only

The variable-speed governor on power take-off applica-
tions is used to control engine speed at the desired rpm.

o
So R

Wik |

7.

To engage the variabie speed governor with the engine

idiing on standard throttle: ) \(Ey i
o Put the variable spaed control lever (1} in the idle Ay ot | (‘*“T*@*@ -
position. i by v b
LT

[
o Lock the standard throttle lever (2) in the full-open ‘ l /
position. o L e NS (uail{\i[\':ia"

24

o Adjust the variable-speed control lever (1) to the
speed desired.

To return to standard ihrottle operation:
o Return the standard throttle lever to the idle position

(1)

o iock the variabie speed control lever in the maxi-
mum speed position {2).

For CELECT™ Phss engine power take-off operation, refer
10 this section.
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Step Timing Control (STC)
General Information

Some engine models are equipped with STC. STC allows
the engine to operate in advanced injection timing during
start-up and light-duty engine load conditions and to return
to normal timing during medium and high engine load
conditions.

A CAUTION A

Do not attempt to bypass or otherwise tamper with the
S7C oil control valve or plumbing. This wiil result in the
loss of both fuel economy and engine durability. Cor-
rect vaive operation is necessary to maintain accept-
able eylinder pressures and temperatures and to yieid
aptimal fuel economy during high-load operation and
to control white smoke at idle.

Benefits inciude:
» Improved cold weather idling characteristics
* Reduced cold weather white smoke
* Improved light-load fuel economy
* Reduced injector carboning.

When operating in the advanced mode, a light ticking noise
will, possibly, be noted at the overhead. This sound is
normal and is caused by the actuation of the STC hydraulic
tappets during each injection cycle.



Ni4
Section 1 - Operating Instructions

For optimal white smoke contral on STC-equipped engines,
do not increase engine speed above idle during engine
start-up until the coolant temperature reaches 38°C [100°F]
or until ready to apply load to the engine.

CENTRY™ System

The CENTRY™ system is an intelligent electronic engine
control system designed to optimize engine control on min-
ing, construction, agriculture, and other off-highway equip-
ment. This system can be applied to all engine models that
use the PT® fuel system. The CENTRY™ system controls
engine speed and fuel pressure based on input from the
electronic throttle and other equipment-specific andfor
engine-model-speciiic features.

The CENTRY™ system consists of hydromechanical and
electronic subsystems. The electronic subsystem manages
fue! delivery using an electronic fuel contro} (EFC) vaive
while the hydromechanical subsystem provides backup
maximum engine torque and speed protection.

CENTRY™ System Description
Electronic Subsystem

The engine subsystem contains:
Electronic Control Module (ECM)
Main Engine Harness

Rail Pressure Sensor

Engine Speed Sensor

Electronic Fuel Control Valve (EFC)

oW

The CENTRY™ system has been designed for both 12- and
24.yDC original Equipment manufacturer (OEM) electrical
systems. The following components are different between
12- and 24-VDC systems:

. ECM

2. EFC Valve

3. Fuel Shutoff Valve

4

5

—

. Electric STC Actuator (if used)
. Auxiliary Shutdown Device (if used)

CENTRY™ System
Page 1-17
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The following components are the same in both 12- and
24-VDC systems:

1. Main Engine Harness

2. Rail Pressure Sensor

3. Engine Speed Sensor

4. OEM Throttle Switch Interface

The CENTRY™ ECM is loaded with a calibration containing
engine control and OEM application-specific information. A
Cummins Authorized Repair Location can recalibrate an
ECM onthe equipment by use of the INSITE™, Compulink™,
or Echek™ and the Electronic Software Database and Net-
work (ESDN). Some adjustments can be made with the
Cummins INSITE™, Compulink™, or Echek™, when a
CENTRY™ cartridge is used.

CENTRY™ features used in an application will be displayed
in INSITE™, Compulink™, or Echek™ monitor mode and
view parameter screens. The OEM and calibration will de-
termine which features are used and which parameters can
be adjustable.

The CENTRY™ main engine harness contains the following
connections and fuses:

. ECM Connector

. EFC Valve 90° Connectors

. Fuel Shutoff Valve Ring Terminal

. 5.amp Fuses

. Engine-Side Datalink Connector

. Rail Pressure Sensor Connector
OEM 8-pin Connector {C-5)

. OEM 9-pin Connector (C-6)

. CENTRY™ Ground Ring Terminal

10. Electric STG Ring Terminal {(optional)
11. Engine Speed Sensor Connectors

OENDG L DN -

NOTE: Harness connector breakout iocations differ be-
tween engine families,
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Hydromechanical Subsysiem

This subsystem contains:
1. Fuel Pump
a. Electronic Fuel Control Moduie Assembly
b. Backup Mechanical Governor
¢. Air-Fuel Control,

Fuel Shutoff Valve

Fuel Tubes

Fuei Block (Raill Pressure Sensor Mount)
Step Timing Control

2R L S A

injectors.

The fuel pump is the main part of the hydromechanical
subsystem because it supplies the fuel pressure controlled
by the electronic fuel control vaive. The mechanical gov-
ernor for the fuel pump provides backup maximum engine
torque and speed control.

The fuel pump air-fuel control uses a turbocharger boost
pressure line to regulate the fuel pressure supplied to the
electronic fuel control vaive. The air-fuel control reduces
black smoke and improves engine performance during
low-boost conditions.

The air-fuel control, NO-AIR setting is the maximum fuel
rail pressure that the fuel pump can supply when no boost
pressure is detected on the boost pressure sensing line.
The following graph shows a typical rail pressure versus
boost pressure acceleration transition curve, The air-fuel
control aliows the maximum available fuel rall pressure to
increase as boost pressure increases.

CENTRY™ System
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Many engine models use a fuel shuidown valve having a
manual override screw. Turning this screw in overrides the
shutdown valve and/or shutdown systems connected to the
fuel shutoff valve.

NOTE: This screw does not override the slectronic fuel
control valve in the CENTRY™ system.

19801561

The CENTRY™ system uses a fuel block to provide a solid
location for the rail pressure sensor.

Fuel Biock

1HB01562

On engine models that use STC, some engines will use a
fuel pressure sensing line to control a hydromechanical
step timing control switch and other engines will use the
CENTRY™ system to switch an electronic step timing con-
trol solenoid.

Step Timing Contro} Identification:
1. Fuel Pressure Sensing Line
2. Qil Line to the Tappets
3. Oit Vent Line
== k | omm 4. Oil Supply Line
l-/Tydromechanlcal Eletlronic 5. CENTRY™ STC Actuator Lead Wire.

-~ STC =TT 8TC oporsss STC allows the engine to operate in advanced injection
timing immediately after start-up and light-duty engine load
conditions and to return to normal timing during medium
and high engine load conditions. The bensfits of this fea-
ture include:

1. Improved cold weather idling characteristics

2. Reduced cold weather white smoke

3. Improved light-load fuel economy.
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The hydromechanical STC allows two different injection
timing modes based on fuel rail pressure detected on the
fuel pressure sensing line. Hysterisis provides the maxi-
mum rail pressure for the engine to shift from ADVANCED™
to normal timing and the minimum rail pressure for a shift
from normal to ADVANCED™ timing. Hysterisis prevents
unstable and rapid switching of STC timing modes when
the engine is operating at rait pressures within the hysterisis
rail pressure range.

The CENTRY™ electronic STC also allows two different
injection timing modes based on measured rail pressure
and engine speed. However, CENTRY™ has the capability
to provide two different sets of rail pressure STC switch
points above and below a calibrated engine speed point,
This provides further optimization of engine performance
with STC. The ECM provides 12- and 24-VDC to the elec-
tronic STC actuator when it is commanding ADVANCED™
timing mode.

Electronic Controlled Fuel System

Programmable Features
CENTRY™

OEM Interface Components

The CENTRY™ system is connected to the OEM equipment
through the two OEM 8-pin connectors on the main engine
harness.

The OEM equipment will supply an electronic throttle sig-
nal.

it can be supplied by an electronic foot throttle, hand throtile,
switch, or equipment ECM (OEM control module}.

Electronic Controlled Fuel System
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Maost mechanical drive transmission (vehicular) applica-
tions will use an idle validation switch in the throttle inter-
face. The idle validation switch is an on/off switch that
indicates idle or off idle. This switch will verify when the
throttle is in the idle position.

Most stationary power, hydraulic pump drive, or electric
drive applications will not use idle validation.

The OEM equipment can interface with one or more of the
following CENTRY™ switch features:

1. Alternate Torgue Control

2. Alternate Low-idle Control

3. Intermediate-Speed Control

4. Alternate Droop/High-ldle Control

Most mechanical drive transmission (vehicular) applica-
tions will use a redundant validation switch on the alternate
droop/high idle control and Intermediate speed control
switches. Switch validation provides a secondary signal to
indicate whether or not the switch is on.

Most stationary power, hydraulic pump drive, or electric
drive applications will not use switch validation.

If none of the switched features are used, the OEM equip-
ment can use the CENTRY™ system to read coolant tem-
perature, oil pressure, and auxiliary oil temperature (trans-
mission temperature). This data is available to the OEM
through the public datalink and requires an OFEM electronic
interface.
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The OEM equipment can utilize the optional auxiliary driver
lead. This can be used to power auxiliary shutdown devices
or provide an engine torgue cutput signal.

The OEM equipment contains a faultiamp and switch in the
cab or operator Jocation. The fault lamp will light for 1 to 2
seconds after the key is turned on. The lamp will go out if
no active faults are detected in the CENTRY™ system.

Electronic Governor Operation

The CENTRY™ electironic governor has been designed to
be flexible to meet the wide variety of engine control needs
of off-highway equipment.

The OEM selects low- and high-idle settings along with the
optimum engine response governor droop characteristics,
for the application. The OEMs also decide whether or not
some of these setlings will be Compulink™ or Echek™
adjustable.

Electronic Controlled Fuel System
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Operational Features

The CENTRY™ system contains optional OEM-selectad
features to maximize engine speed, power, forque, re-
sponse, and smoke performance to meet specific applica-
tion needs. On all optional features the OEM will determine
the type of switch used and its location.

Alternate Torque Control

This feature enables an alternative electronically controfied
maximum engine torque curve for optimum operating ef-
ficiency in loaded versus unloaded conditions.

The alternate torque feature is activated whenever the nor-
rmally closed alternate torgue switch is opened and 5 VDC
are detected on the alternate torque signal line. Five rail
pressure versus engine speed points define the alternate
torque curve.

Shown is a graph iliustrating an alternate torque curve that
is below the normal torgue curve,

Alternate Low ldie Control

This feature allows for two different low-idie speed settings
with normal throttie control above the low-idle speed set
ting. This feature is often used on electric-drive haul trucks
when they are traveling above 5 kph {3/mphj.
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The alternate low-idle feature is activated whenever the
normally closed alternate low idle switch Is opened and 5
VDG are detected on the alternate low idle signal line. The
following art illustrates an alternate low-idle speed that is
above the normal low-idle speed.

Intermediate Speed Control

This feature will override the throttie and control the engine
speed to the calibrated speed setting. This feature is often
used in conjunction with power take-off (PTO} on some
equipment or dynamic brake engine speed on electric-
drive hau! trucks.

The intermediate-speed feature is activated whenever the
normally open intermediate -speed control switch is closed
and less than 1 VDC is detected on the intermediate-speed
signal line. If switch validation is used, both intermediate-
speed and swilch validation signals must be less than 1
VDC beiore this feature can be detected.

Alternate Droop/High ldle Control

This feature allows two different engine response and high-
idle settings. This allows two different operating modes to
optimize governor performance,
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The alternate droop/high idle feature is activated whenever
the normally open aiternate droop/high idie switch is closed
and less than 1 VDC is detected on the alternate droop/
high idle signal line. if switch validation is used, both al-
ternate droop/high-idie and switch validation signals must
be less than 1 VDC before this feature can be activated,

Monitor

This feature can be used when none of the switched fea-
tures are used. It allows for the CGENTRY™ system to read
oil pressure, coolant temperaiure, and/or an auxiliary tem-
perature sensor and broadcasts these inpuis on the data-
link to an OEM electronic dash or OEM control moduie.

Shown is a wiring diagram illustrating the monitor feature
circuiis.

Auxiliary Shutdown Control

The auxiliary driver in the CENTRY™ system can be usad
to power auxiliary shutdown devices such as air intake flaps
or additional fuel shutdown devices. it can also be used to
shut off other equipment when the engine shuts down,

Auxitiary shutdown control will remove electrical power 1o
the auxiliary driver when the keyswitch is turned off or if the
engine shuts down due to an overspeed condition.
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Torque Quiput Signal

The torque output signal is a standard broadcast on the
datalink. in addition, the auxiliary driver lead can be used
to provide an engine tarque output signal in applications
where the CENTRY™ auxiliary shutdown control feature is
not used.

The torque output signal is used in some transmission
interfaces for optimization of shift schedules and to provide
smoother shifting.

Transient Black Smoke Control

This feature limits fueling based on time and fuel delivery
in addition to the AFC and STC hydromechanical smoke,
control functions CENTRY™ vehicles have installed.

The CENTRY™ transient black smoke feature limits the rate
of fuel rail pressure increase per unit time. On some ap-
plications, the Electronic No-Air, Delay, and Spring Rale
can be Compulink™/Echeck™ adjustable. These electronic
parameters are similar to those on the hydromechanical
AFC in the fusel pump.

ADVANTAGE™

Many agricultural applications will use the CENTRY™ elec-
fronic governor to provide ADVANTAGE™ torque and power
control.
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ADVANTAGE™ control allows the engine to deliver addi-
tional horsepower and forque rise as the engine is lugged
below rated speed. This provides improved operating ef-
ficiency in applications where steady ground speeds are
desired with continuously changing engine load.

CENTRY™ ADVANTAGE™ electronically controls the maxi-
mum fuel rail pressure available according to the electroni-
cally calibrated peak power rail pressure point (advantage
point) and the electronically calibrated maximum rail pres-
sure at rated engine speed point.

ADVANTAGE™ provides a steeper torque rise between peak
power and rated conditions than is obtainable with the
hydromechanical fuel systern. This results in reduced spesd
drop and more available power under external loading
conditions.

Back-up Mode Operation

When certain system faults are detected, the engine will
default to backup mode. The definition of backup mode is
different for different faults. In general, if an idle validation
switch is not used, the backup mode will be some constant-
calibrated speed. If an idle validation switch is used, the
backup mode will be two speeds based on switch position-
low speed when switch on-idle, high speed when switch
off-idle.
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CELECT™ Plus

The CELECT™ Plus system is an electronicaliy controlied
fuel injection system that optimizes fuel economy and re-
duces exhaust emissions. It does this by controlling the
torque and horsepower curve, AFC function, engine high
speed, low idle, and road speed.

The CELECT™ Plus system provides additional electronic
features that enhance engine and vehicie performance and
control.

ECM

Datalink Connector

Compulink™

Echek™.

& ®

The automotive/variable-speed (VS) governor feature
gives the owner a choice of engine speed governors, The
autornotive governor operates like the conventional PT®
governor, that provides constant fueling for a given throttle
position (engine speed varies with load}. The VS governor
maintains a constant engine speed for a given throttle
position under varying load conditions.

This is a programmable feature in the ECM. To alter this
feature or setting, refer to your Cummins Authorized Repair
Location.

Automotive Governor
s Engine Speed Varies with Load
Variable Speed Governor
¢ Engine Speed |s Constant under Varying Loads

The engine warm-up protection feature helps to prevent
internal engine damage, such as rod bearing and turbo-
charger bearing failure. Engine speed at start-up is main-
tained to idle until adequate ofl pressure s attained.

This is not a customer-adjustable feature.

NOTE: Engine brakes will not activate until the engine ol
temperature has reached 33°C [92°F].
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The fault lamp sequencing feature is used io determine
if the diagnostic dashboard l[amps have been installed and
wired correctly. After key-on, all dashboard diagnostic lamps
will turn on at once and then turn off in sequence,

The process will occur as follows:

1. Afterthe key is on, ali dashboard diagnostic lamps will
turn on for 2 seconds. At the end of the 2-second
period, the yellow warning lamp will turn off,

2, Aiter an additional 1/2-second interval, the red stop
lamp will turn off.

3. Finally, after an additional 1/2-second interval, the en-
gine protection fluid lamp wili turn off,

The PTO feature controls the engine at a constant engine
speed selected by the operator. For applications needing
the PTO mode, a remote-mounted switch can be used
when a cab switch is not desirable. The PTO engine speed
is set with the dash-mounted switches,

This is a programmabie feature in the ECM. To alter this
feature or setting, refer to a Cummins Authorized Repair
Location,

NOTE: The cab-mounted controls can have a different
appearance depending on the OEM.

The clutch/brake PTO disable is a feature that allows the
customer to exit PTO operation if the clutch or brake is
activated. If this feature is turned off, the cluich or brake
activation will not disable the PTO. This will oniy disable the
cab PTO. The remote PTO will not be affected.

The original factory programmed value is YES.
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The throtile disabie in PTO feature allows the customer to
exit PTO operation if the throttle is activated. If this feature
is turned off, the throttle activation will not disabie the PTO,

The original factary programmed value is NO.

The pedal-activated engine braking feature telis the ECM
that the brake pedal must be tapped hefore the engine
brakes will be activated. The brake pedal must be tapped
after all the other engine brake criteria have besen met.

The original factory programmed value is NO.

The fan-on during engine braking feature automatically
turns the fan on both after some delay and after all engine
brakes have engaged. Turning the fan on will provide ad-
ditional braking power during extended braking periods.

The original factory programmed value is NO.

The following three features appiy to ECM fan control logic.

The air conditioner pressure switch input feature dis-
ables the cirouit for the air conditioning refrigerant pressure
switch input to the ECM. The ECM will always show that
this circuit is closed and wili never turn the fan on due fo
external input to the circuit. This feature must be selected
YES if the vehicle is not equipped with air conditioning.

The original factory programmed value is YES.
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The fan clutch 2 enable feature is for applications that
have two cooling fans that are desired to be controlled
separateiy. This feature will engage fan driver 1 for engine
coolant temperature and air conditioning refrigerant pres-
sure. Fan driver 2 will engage from the intake manifold
temperature.

The original factory programmed value is NO.

The fan accessory switch input feature will disable the
circuit for manual fan switch input to the ECM. The ECM
will always show that this circuit is closed and will never
turn the fan on due to external input to the circuit. This
feature must be selected YES if the vehicle is not equipped
with a manual fan switch,

The original factory programmed value is NO.

The minimum fan-on for air conditioner pressure switch
is the minimum amount of time (in seconds) that the ECM-
controlled cooling fan will stay engaged due fo the air
canditioning refrigerant pressure switch. This provides pro-
tection against rapid cooling fan cycling.

The fan-on time can be set to between 0 to 999 seconds.
The original factory programmed value is 180 seconds.

The idle shutdown feature automatically shuts off an en-
gine after a period of idling when there is no activity from
the driver such as cluich, brake, or throttle actuation. The
time interval can be changed using an electronic service
tool.

The idle shutdown system will not be active at coolant
temperatures below 43°C [110°F).

After an engine has been automatically shut off, the key
must be turned off for 5 seconds before attempting a re-
start.

NOTE: This feature will shut off the engine only. it will not
remove power from other accessories powered by the key
switch.
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The idle shutdown in PTO feature automatically shuts off
the engine after a period of PTO operation when there is no
activity from the driver such as cluich, brake, or throttle
actuation.

This is a programmabie feature in the ECM. To alter this
feature or setting, refer to a Cummins Authorized Repair
Location.

The idle shutdown override feature allows the driver o
averride the idie shutdown by changing the position of the
brake, cluich, or throttie.

After the idle shutdown feature has been oveiridden, this
feature will not shut off the engine again until the vehicle
has been moved.

This is a programmabie feature in the ECM. To alter this
feature or setting, refer to & Cummins Authorized Repair
Location.

The idle shutdown ambient air temperature override
feature determines when the idle shutdown feature can be
overridden. It uses input from the ambient air temperature
sensor and three customer-programmed air temperature
values. The programmable ambient air temperature values
are:

» Cold temperature settings
» Mediurmn temperature settings
o Mot temperature settings.

The idle shutdown feature will automatically be overridden
at ambient air temperatures below the cold temperature
setting. If idle shutdown override is enabled, the driver will
be able to override idle shutdown at an ambient tempera-
ture between the cold and medium temperature settings
and above the hot temperature setting. Between medium
and hot temperature settings, the drive can not override
idie shutdown.

The original factory programmed value is NO.
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The vehicle accessory shutdown feature allows the OEM/
customer to wire the vehicle accessories’ power to a relay
connected fo the ECM. Once the vehicle is shutdown due
to the idle shut down feature, the ECM driver wili command
the vehicle accessories 1o shut off. This feature will keep
the batteries from discharging due to vehicle accessories
that are still on after the engine is shut off due to the idie
shutdown.

The J1922/J1939 feature provides the capability for in-
board vehicle control devices, such as Antislip Reduction
(AS) or electronically controlled transmissions to take con-
trol of the engine or engine subassemblies by way of SAE
J1922/J1939 data link interface.

ECM

Datalink Connector

Compulink™

Echek™.

® o 9o @

The alternate droop feature allows characteristics to be
changed for the automotive governor and for the VS gov-
ernor. Droop is unually expressed as a percentage. the
graph to the right ilustrates the isochronous (O-percent
droop} and droop (more than O-percent droop) governor
characteristics. Less governor droop provides a more re-
sponsive governor for more precise engine control. more
governor droop provides smoother shifting and smoother
mechanical clutch engagement.

Alternate droop is available for industrial calibrations only
and is specific to each calibration and application.

The alternate droop feature provides the ability to select
different droop settings as follows. An OEM-provide switch
can be used to select up to three droop ettings (base,
alternate 1, or alternate 2) and/or vehicle speed can be
used fo select up five droop settings (base, alternate 1,
alternate 2, Jcomm, or no selection). The final droop isbased
on a user-defined priority assigned to either theswitch or
the vehicle speed. The avaiability of these droop settings,
abilities is dependent on the individuai OEM setup and
application,
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Each alternate droop setting provides the abiity to seiect
the breakpoint droop percent for the automotive governor
and droop percent for VS governor, the breakpoint speed
determines at what position on the engine torque curve
where the automotive governor will start to limit engine
torque output.

The alternate torque control feature allows then engine
to switch between the 100-percent torgue curve and four
additional torque curves that are less than the 100-percent
torgue curve. Curve 1, 2, and 3 can be selected by an
OEM-provided switch and/or vehicle speed can be used.
The availablity of these alternate torque-settings’ abilities/
priorities is dependent on the individual OEM setup and
application.

Curves 4 and 5 are selected by other programs in the ECM.
Each of the five torgue curves will have a priority such that
if more than one is selected by an OEM-provided switch,
a vehicle speed, or a separate program, the one with the
highest priority will have control.

The boost power feature will limit the time that the engine
can be operate on the 100-percent toraue curve. Engine
ioad intake manifold temperature, and coolant temperature
shall be compared to thesholds to determine if boost power
is available Once boost power has been selected, the
amount of the time spent on the 100-percent lorque curve
is limited. Boost power will active active and not time-
limited when the engine speed is below a calibration thresh-
old. A boost power lamp will be iHuminated while active,
and will flash as boost powerid about to time out. The
availability of this feature is dependent on the individual
OEM application.
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The hybrid power feature provides a more consistent power
feel while operating on the VS governor only. This feature
is individually tuned for each OEM application. The avail-
ability of this is dependent on the individual OEM
applications,

The engine speed derate with throttle rescale feature
provides the operatore with adjustable engine speed der-
ates. The operator can change the HSG breakpoint durng
operations using the OEM-provided alternate torque switch,
The operator can also adjust the breaking point up or down
via the OEM-provided increment/decrement switch.

An important note for this feature is that HSG breakpoint
never actually changes. Insread, the throttie is rescaled so
that the full-throttle pedal travel corresponds to a percent
that delivers the new breakpoint speed. The operator
wili,perhaps notice a throtile percent that is less than 100
percent while this feature is enabled. Because this feature
utilizes the aiternate torque and increment/decrement
switches, it willonly be active if the percent throttle is greater
than a calibrated threshold. The availability of this feature
is dependent on the individual OEM application.

The intermediate speed control feature can control the
engine to three programable engine set speeds (1, 2, 3) in
three different modes of operation. The three set speads
are determined by a a three-position switch and a two-
position switch. The three modes of operation are a manual
nornal set speed operation, a low speed limit operation,and
a high speed limit operation,.

NOTE: These three modes of operation are set by the
calibration and are not customer adjustable.

An intermediate speed drop is also programmable.

NOTE: Depending on the electronic calibration, the third
intermediate speed switch can act as a validation switch.
The purpose of the validation swiich is to eliminate acci-
dentally switching 1o intermediate speed 1 or 2. To switch
fo intermediate speed 1 or 2, the validation switch must
beengaged first; then move the intermediate speed switch
tolor 2.

This feature also uses a momentary increment and dec-
rement switch to raise the engine set speed while in
operation.
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Diagnostic Fault Codes
CENTRY™

The CENTRY™ sysiern can display and record detectable
fault conditions within its systems and circuits. A yellow
diagnostic lamp near the operator's controls will be ilflumi-
nated when a system fauit becomes active.

The fault tamp should light for about 1 to 2 seconds after
key-on, and then go out after no faults have been detected.

While a fault condition is being detected, the fauit lamp will
turn ON or ON FLASHING. CENTRY™ wili turn the lamp
ON for warning faults, and ON FLASHING for more severe
faults that can affect engine operation and need immediate
attention. Active fault conditions must be corrected as
soon as possible.

To determine an active CENTRY™ fault code, shut off the
engine and turn keyswitch on (engine not running). Toggle
the diagnostic switch to the ON position for 1 to 2 seconds
and then release it. The fault lamp will illuminate while the
diagnostic switch is held in the ON position.
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After releasing the diagnostic switch, there is a short pause
followed by the first fault code. CENTRY™ fault codes con-
sist of three digits with up to five flashes for each digit,
There is a short pause between each digit of the fault code.
Once the three digits have flashed and the code is known,
there is a longer pause followed by a repeating of the same
fault code sequence.

Toggiing the diagnostic switch will advance to the next fault
code. Once all active fault codes have been displayed, the
fault code flash sequence will be repeated, starting from
the first fault code.

Starting the engine or turning the keyswitch off will exit the
diagnostic's fault flash mode.

CELECT™ Plus

The CELECT™ Plus systern can show and record certain
engine faults, The faults are shown as fault codes. These
codes will make troubleshooting easier. The fault codes are
recorded in the ECM.

NOTE: Not all engine or CELECT™ Plus faults are shown
as fault codes.
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There are two types of fault codes:

o Engine electronic fuel system codes

« Engine protection system codes.

19200073

The engine electronic fuel system fault codes can be seen
on the WARNING and STOR lights in the cab panel.

NOTE: Inactive fault codes can not be blinked out. An
electronic service tool must be used to read inactive faults
in the ECM. Refer to your Cummins Authorized Repair
Location.
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The STOP fault light will be red. The WARNING and FLUID
tights will be yellow. When the vehicle keyswitch is turned
on and the diagnostic switch is off, all three lights will
illuminate. The lights will go off in sequence after about 2
seconds.
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The lights will rernain off until a fault code is recorded. If a
fight remains on, an active fault exists.

if the STOP light (red) is illuminated, the vehicle must be
driven to the side of the road and shut off as soon as it can
be done in a safe manner. The vehicle must remain parked
as long as this fault exists, if the WARNING light (yellow)
is illuminated, the vehicle can be safely driven; but the fault
must be corrected as soon as possible.
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The engine protection system logs separate fault codes for
out-of-range conditions associated with any of the following
SEnsors:

Coolant Temperature

Coolant Level

Oil Temperature

Oil Pressure

intake Manifold Temperature.

This system will activate an in-cab engine protection warn-
ing device when an out-of-range condition occurs. The
warning device is a light, a buzzer, or both. This system will
also activate the yellow FLUID lamp, if equipped.

ifthe light or buzzer comes on while driving, it means a fault
code has been recorded. The lamp will remain on as long
as the fault exists, and engine power and speed are gradu-
ally reduced. If the out-of-range conditions continue, the
light will start to flash or blink. The vehicle must be parked
whenever severe power derates are noticed.

The fault must be corrected as soon as possible.

Turn off the vehicle. To check for engine electronic fuel
system and engine protection system fault codes, move the
diagnostic switch to the ON position, or connect the short-
ing plug into the diagnostic connector.
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Turn on the vehicle keyswitch. If any fault codes were active
during system power-down, the lights will begin to flash the
code of the recorded fauits. If no fauit codes are recorded,
the lamps will not flash but will be illuminated.

The fault code will flash in the following sequence:

First, a WARNING {yellow) light will flash. Then there will
be a shart 1- or 2-second pause after which the number of
the recorded fault code will flash in STOP (red). There will
be a 1 -or 2-second pause between each number. When the
number has finished flashing in red, a yellow light will
appear again. The three-digit code will repeat in the same
sequence.

The lights will continue to flash the same code until the
system is told to do something else. To go to the next fault
code, move the IDLE-SPEED ADJUST switch momentarily
to the {+) position. You can go back to the previous fault
code by momentarily moving the IDLE-SPEED ADJUST
switch to the (-) position. |f only one active faultis recorded,
the CELECT™ Pilus system will continuously display the
same fault code when either (+) or (-} switch is depressed.

The explanation and correction of the fault codes are in the
Troublshooting and Repair Manual, CELECT™ Pius Sys-
tem, Bulletin No, 3666130,
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When not using the diagnostic system, turn off the diag-
nostic switch or remove the shorting plug. iIf the diagnostic
switch is left on or the shorting plug in, the ECM will not
log some faults, The maintenance monitor will not function
correctly.

To stop the diagnostic system, move the diagnostic switch
to the OFF position. Turn off the vehicle keyswitch.
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Engine Protection System

The CELECT™ Plus engines are equipped with an engine protection system. The system monitors critical engine
temperatures and pressures and will log diagnostic faults when an abnormal operating condition occurs. If an out of
range condition exists and engine derate action is to be initiated, the operator will be alerted by an in cab warning light.
The warning light will blink or flash when out-of-range conditions continue to get worse. The driver must puli to the
side of the road, when it is safe to do so, to reduce the possibility of engine damage.

NOTE: Engine power and speed will be gradually reduced, depending on the level of severity of the observed condition.
The engine protection system will not shut down the engine unless the engine protection shut down feature has been
selected. If the feature has been selected and the engine does shut down, the engine can be started again by turning
the keyswitch off and back on.

The engine protection shutdown feature automaticaily shuts offthe engine when the temperature, pressure, or coolant
level sensors indicate the engine is operating over or under normal operating conditions.

This is an optional programmable feature in the ECM.
Engine Protection System Monitors
e Coolant Temperature

Coolant Level (Optional)

Qil Temperature

o

Qil Pressure

Intake Manifold Temperature.

Maintenance Monitor

A CAUTION A

The maintenance monitor is designed to alert the op- = o} :
erator of the need for a routine maintenance stop. Main- WARNING, [ i
tenance records must still be maintained for historical STPP
purposes, '/
0 o "\

A\ CAUTION A ~| R0 | w
The maintenance monitor uses data received from the L \?3
ECM to determine the amount of fuel burned. Whenever T @

an injector circuit or battery voltage fault has occurred,
the maintenance monitor data can be inaccurate.

oig03ka

The maintenance moenitor is an optional feature that will
alert the operator when it is time to change oil and perform
any other simultaneous maintenance tasks. The mainte-
nance monitor continuously monitors the time the engine
has been operating, and the amount of fuel burned to
determine when it is time to change oil.

The operator must still be alert for any indications that the
engine needs other service.
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The maintenance monitor has three modes of operation:
» Automatic mode
s Distance mode
+ Time mode.

The automatic mode alerts the operator when it is time to
change ol based on Cummins’ recommended interval. It
determines the maintenance interval based on engine op-
erating time and fuel burned.

When the automatic mode is selected, the severe oil drain
interval duty cycle is the default.

The maintenance monitor automatic mode is easily ad-
justed to accommodate heavy, medium, or fight applica-
tions. It can also accommodate Vaivoline Premium Biue®
2000 engine oil. This is done by using an electronic service
tool to enter an interval factor that corresponds to the ap-
propriate duty cycle and type of product used.

1. ECM

2. Datalink Connector

3. compulink™

4. Echek™.
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A CAUTION A

Cummins Engine Company, Inc. does not recommend
exceeding the published interval factors for your ap-
plication and is not responsible for damage sustained
due to overextended drain intervals.

When selecting the correct interval factor for your appli-
cation, determine which oil drain interval duty cycle fits your
application: heavy, medium, or light. Refer to Section 2, Gil
Drain Interval.Once the duty cycle is chosen, use an in-
terval factor of 1.00 for severe-duty, 1.50 for normal-duty,
and 2.00 for light-duty.

NOTE: These interval factors must be adjusted accord-
ingly if Premium Biue® 2000 oil is used to extend the oil
drain interval. Refer to the Premium Blue® 2000 product
fiterature to determine how much your drain interval can be
extended.

1. Insite™

2. Dataiink Connector

3. Compulink™

4. Echek™.

A\ CAUTION A

Refer to Oil Drain Intervals in Section 2 of this manual
when selecting the correct oil change interval for your
application. Cummins Engine Company, Inc. does not
recommend exceeding these published intervals and is
not responsible for damage sustained due to overex-
tended drain intervals.

The time mode allows the customer to enter a desired time
interval. The maintenance monitor will then monitor the
time the engine has been operating and alert the operator
when the interval ends.

1. Datalink Connecior

2. Compulink™

3. Echek™.

A CAUTION A

The diagnostic switch must be in the OFF position for
the flashing sequence 1o occur.

Alerting the operator: The maintenance monitor will alert
the operator of the need to change oil by flashing the
engine protection lamp (fluids lamp) for approximately 12-
second after key ON. The fiashing sequence will be three
quick flashes followed by a pause. This flash sequence will
go through five cycles in the 12-second period. This se-
guence will occur at every key on until the maintenance
monitor has been reset.
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Resetting the maintenance monitor: The maintenance monitor can be reset using a Compulink™ or Echek™ service
tool or by following steps 1 through 10 below. Steps 3 through 8 must be done within 12-second in order for the
maintenance monitor to be reset. The diagnostic switch must be in the OFF position and the vehicle air system must
be fully charged.

1. Turn on the keyswitch (engine must not be operating). 6. Depress and hold throttie pedal at 100-percent throttle

2. Make sure brakes are released (service and trailer again.
brakes). 7. Press and release service brake three more times.
3. Hold throttle pedal at 100 percent throttie. 8. Release throttle pedal.
4. Press and release service brake three times. 9. The light will flash three times,
5. Release throttle pedal. 10. Turn off the keyswiteh.

Release Brakes| Throttle 100% | Brake 3 Times | Throttle 0%

| £/
® | @

Throttle 100% | Brake 3 Times | ‘Throttle 0%

! eTROL
4 SEN
N R

NS E

/
\ T :G— i
@ e (0= e 0I1B03Ke

As soon as the throttle pedal is released (step 8), the engine
& protection lamp will flash three quick flashes. This means
WARNING that the reset command has been received and the main-

tenance monitor will reset its distance (miles or kilometers),
\STPP / time (hours), and fuel (gallons or liters) to zero the next time
Vi 7 the keyswitch is turned off (step 10).

/bbn
3YAAT

OFF

N

FLUID - 3 NOTE: If the engine protection lamp does not flash after
~— | Flashes the throttle pedal is released on step 8 above, the reset
\\ sequence must be performed again.

A L T A

GiB03kd
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Viewing maintenance monitor data: With the use of an
electronic service tool, the following maintenance data can
he viewed or printed from the ECM:

o Percent of current interval consumed

o Fuel since iast reset

» Time since last reset

o Reset log (fuel and time at the last three resets).

INSITE™

Datalink Connector
Compulink™
Echek™.

Hwn

Trip Information System

The trip information system constantly monitors and records
various engine and operating data necessary to track both
engine and driver performance. The data can be viewed
using a Cummins electronic service tool. If any faults occur
that can corrupt the trip data, the system will caution the
user when the data are viewed.

The fuel data of the trip information system are caiculated
hased on the fuel commanded by the ECM and are not a
measurement of actual fue!l used. For this reason, fuel
usage must be collected by other means if precise data are
required. The data collected are listed below.

Cumulative Data (Not Resettable)
Total fuel used - Fuel consumaed as recorded by this ECM.
Total ECM time — Engine run time recorded by this ECM.

Total engine time - Cumulative engine run time for all
ECMs operated on this engine (prior ECM times must be
entered by user).

NOTE: These data registers in the ECM are not resettable.

Trip Data (Resettabie)

Trip fuel used - Fuel consumed since last reset.

Trip time - Engine run time since last reset (pm > 0).
Trip average fuel rate - Average fuel rate since last reset.

NOTE: Trip data can be reset only with Cummins electronic
service tools. Refer to the appropriate electronic service
tool manual or contact a Cummins Authorized Repair
Location.
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ldle Data (Resettabie)

idle fuel used -- Fuel burned since last reset while engine
was at idle.

ldle time ~ Time since last reset in which engine was at
idie.

Percent usage - Percentage of time since last reset that
engine was at idle.

NOTE: Idie data can be reset only with Cummins electronic
service tools. Refer to the appropriate electronic service
tool manual or contact a Cummins Authorized Repair
Location.

PTO Data (Resettable)
PTO fuel used -- Fuel burned in PTO since last reset.
PTO time — Time spent in PTO since last reset.

Percent usage -- Percentage of time since last reset spent
in PTO.

NOTE: PTO data can be reset only with Cummins elec-
tronic service tools. Refer to the appropriate electronic
service tool manual or contact a Cummins Authorized Re-
pair Location,

CELECT™ System Description

The CELECT™ Plus system consists of:

. Fuel Shutoff Valve

. Oil Pressure Sensor

. Intake Manifold Pressure Sensor

. Cooling Plate

ECM

Engine Wiring Harness (actuator amp connector)
. OEM Wiring Harness

Engine Mounted Service Tool Datalink

DN U SN -

8. Fuelin
10. Fuel Out
11. Fuel Pump Gear Pump
12. Qil Temperature Sensor
13. Engine Position Speed Sensor (behind |ubricating oil
pump)
14. Coolant Temperature Sensor (in thermostat housing)
15. Coolant Level Sensor (in radiator) - Optional
16. Intake Manifold Temperature Sensor
17. Ambient Air Pressure Sensor (when required)
18. Engine Wiring Harness (sensor amp connector)
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Engine Identification-ECM Dataplate
The external ECM dataplate is located on top of the ECM.

Cummins Engino Co.
P R

N meun

o wan

EgN
ECHCODE  BEMA
ne

ooV

AN 19800997

The dataplate contains the ECM part Number (P/N}, the
ECM serial number (S/N), the manufacturing date code
(DIC), the engine serial number (ESN), and the ECM code. s ~
NOTE: UK engines also have a software calibration code Cummins Engine Co.
(SC) and a governor type (GOV) shown on the dataplate. gf’z

orc

ESN

ECM CODE

sc

& OV} LUK Onily

N\ y

18500993

The injectors are a closed-nozzle design. The injector as-
sembly contains a solenoid control valve.

The ECM processes the information it receives from the
sensors and controls the opening and closing of the injec-
tor solenoid. This action controls the amount of fuel me-
tered to each injector and the precise time of injection for
each injector. This will produce the correct horsepower and
torque for the engine.

The CELECT™ Plus system receives input from the follow-
ing componenis:

Engine Position Sensor (EPS)

Vehicle Speed Sensor (VSS) *

Accelerator Pedal Fosition Sensor *

Idle Validation Switch *

Service Brake Pedal Switch *

Clutch Pedal Switch *

Intake Manifold Pressure Sensor

. Coolant Temperature Sensor

*These are OFM sensors that are not installed on the
engine.

LN RN




Electronic Controlled Fuel System
Page 1-50

o

NE

enflige

19100069

nBook!

N14
Section 1 - Operating Instructions

8. Coolant Level Sensor *
10. Intake Manifold Temperature Sensor
11. Oil Pressure Sensor
12. Oil Temperature Sensor
13. Ambient Air Pressure Sensor (when required)

*These are OEM sensors that are not installed on the
engine.

The engine position sensor (1) provides engine speed and
position information.

The sensor is located on the backside of the cylinder block
gear housing flange just below the accessory drive.

The V88 is mounted in the transmission housing. The unit
senses the speed of the oulput shaft of the transmission.
The vehicle speed is computed by the ECM. The ECM uses
these data, preprogrammed tire size, and gearing infor-
mation to adjust the engine speed for road speed govern-
ing and cruise controt,

i the OEM uses a mechanical speedometer, then a cable-
driven minigen sensor mounted on the output of the trans-
mission can be used.

The throttle position sensor is located in the acceierator
pedal assembly. When the accelerator pedal is at idle, the
engine brakes can be activated. When the accelerator pedal
is depressed, the sensor deactivates the engine brakes
and the PTQ. The accelerator pedal can override the cruise
control.
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The idie validation switch is added to the accelerator pedal
assembly, and will verify that the accelerator pedal is in the
low-idle position.

The brake switch is iocated in the air line of the vehicle M=
service brakes. The brake switch closes when the brake =

are engaged. The open switch will deactivate the cruise

pedal is disengaged. The switch opens when the brakes "%
control and the PTO. \

Brake

(T O\

The clutch switch is located near the clutch pedal or linkage.

The cluteh switch is closed when the cluich is engaged.
The clutch switch opens when the clutch is disengaged
{pedal depressed). This will deactivate the engine brake,
cruise controf, or PTO.

- S|

Ciutch
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The intake manifold pressure sensor {1) and the intake
manifold temperature sensaor {2) are located in the intake
manifold. The intake manifold pressure sensor monitors
positive manifold pressures used in the air-fuel control
function. The intake manifold temperature sensor mea-
sures the turbocharged intake air temperature. It is also
used for the engine protection system.

The engine coolant temperature sensor (1} is located in the
thermostat support housing. It provides data for optimized
timing for emissions reduction, and is used for the engine
protection system.

The coolant level sensor (1) is mounted in the radiator top
tank or surge tank, depending on the OEM. it is a fluid-
level-actuated switch required for the engine protection
system.

NOTE: This is an optional sensor that possibly is not on all
vehicles.

The ambient air pressure sensor (1) (when required) is
located on the fuel pump side of the engine just behind the
ECM. It is used to control fueling.



N14 Electronic Controlled Fuel System
Section 1 - Operating instructions Page 1-53

The oil temperature sensor {1} and oii pressure sensor (2)
are located on the fuel pump side of the engine. The oil
temperature sensor is in the lubricating ol pump housing.
The oil pressure sensor is located on the main oil rifle. They
measure the oil temperature and pressure for the engine
protection system,

j 18100074

CELECT™ Plus cab-mounted controis consist of:
ldle Speed Adjust Switch OLE SPEED | ENGINE BRAKE | CRUISE CONTROL | [ ®
Engine Brake on/off Switch* ADusT o sEy
Engine Brake Position Switch” Z

Cruise Control/PTO on/off Switch o @
Cruise Control Set/Cruise, Resume/Accel Switch o R
Diagnostic on/off Toggle Switch or Shorting Plug.

e 6 6 O &

) Shorting Plug
* If equipped with engine brakes

NOTE: The cab-mourted controls can have a different
appearance depending on the OEM.

o
GAN

09309005

The idle adjustment is in the cab panel. Use this switch
to adjust the engine idle speed.
The engine idle speed can be set from 600 to 800 rpm with -25APM | +25 RPM
an electronic service tool. To change the idle set speed, /
contact a Cummins Authorized Repair Location. N At Y At O
Each time the switch Is briefly moved to the minus (-) ~pFF— ~nrr
position, the idle speed is decreased by 25 rpm. The plus BTO/1DL BTH/IDLE
{+) position increases the idle speed by 25 rpm. N INC N INC
T O%4 1< ©
~OFF Oé SoFF O?
PTR/IDLE PTO/IDLE
15400326

The engine brake has an ON/OFF switch. The engine
brake position switch is used to select how much braking
power is desired. Position 1 gives braking power 10 two
cylinders. Position 2 gives braking power to four cylinders.
Position 3 gives braking power to all six cylinders.

é

IDLE GPEED | ENGINE BRAHE
ADJUST

ON SET/
H— COAST §¥ swor
6 e
Y o mesuvel] T

CRUISE CONYROL

ACCEL

00800007 |
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structions

The diagnostic switch is an ON/OFF-type switch, or a

jumnper connection cap. [t is in the cab panel.

i is turned

on when the operator wants to read any fault codes that the

system has recorded. It remains off at all other
fault codes are read from the three lamps in the

The ECM sends signals to the following com
controt the vehicle:

* Fuel Shutoff Valve Solenoid

¢ Injectors

e Fan Clutch

+ Engine Brake Solenoid Valves.

times. The
cab panel.

ponents 1o

The engine position sensor, intake manifold pressure sen-
sor, oil pressure and temperature sensors, coolant tem-
perature and level sensors, ambient air pressure sensor,
and intake manifold temperature sensor are connected to

the ECM with the engine wiring harness.

The injector solenoids, engine brake solenoids, fan clutch

control, and fuel shutoff valve solenoid are also
to the ECM with the engine wiring harness.

connecied
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The V88 (1), brake switch (2), accelerator pedal assembly
{3), ciutch switch (4}, datalink connector (5), diagnostic test
swiich {6), and cab panel switches (7} are all connected {o
the ECM with the OEM wiring harness.

19100077,

The ECM has a datalink for electronic service tools. Elec-
tronic service tools can be used to read and program owner-
specified information into the ECM by a Cummins Autho-
rized Repair Location. The electronic service tools can also
be used to aid in troubleshoasting the engine in the event
of a failure by reading and displaying fault codes.

1. ECM

2. Datalink Connector

3. Compulink™

4, Echek™.

The datalink connector is located on the OEM harness and
is one of three designs;

» 2-pin Weather Pack

o B-pin Deutsch

o 8-pin AMP

NOTE: All ECM calibration transfers must be completed
using the engine-mounted datalink, not the OEM datalink.

19100054

CELECT™ Plus System Fuel Flow

The fuel pump has a pressure regulator assembly and fuel
shutoff valve.

The fuel pump pulis the fuel from the vehicle tank through
the ECM cooling piate and the fuel filter before it enters the

pump.

———
t'@ 15100pa
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PTO Operation
A cautioN A

Operating the engine beyond high-idle speed can cause
severe engine damage. The engine speed must not
exceed 2500 rpm under any circumstances,

The low engine speed limit of the PTO system is perma-
nently set to equal the low-idle speed. There are two preset
values, along with a maximum PTO speed, that will be
programmed into the ECM.

The maximum PTO speed is also dependent upon other
programmable parameters, such as the maximum engine
speed without a vehicle speed sensor.

The two preset values can be set to any rpm betwaen iow
idie rprn and maximum PTO speed with an electronic ser-
vice tool or by a Cummins Authorized Repair Location.

To use the PTO, start the engine and set the speed at idle.
The vehicle must be stopped for the PTO system to work.
The vehicle can move up to 6 mph for certain Cummins-
approved applications.

To engage the PTO governor, move the cruise controlfPTO
on/off switch to the ON position.

NOTE: The cab-mounted controls can have a different
appearance depending on the OEM,.
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To set the engine speed to the first preset PTO speed, move
the cruise cantrol select switch to the SET/COAST position.
To set the engine speed to the second preset PTO speed,
move the cruise control select switch to the RESUME/
ACCEL position. Once one of these two preset speeds has
heen selected, the cruise control/PTO on/off switch must
be turned OFF and back ON again before the other preset
speed can be selscted.

A cauTiON A

Operating the engine beyond high-idie speed can cause
severe engine damage, The engine speed must not
exceed 2500 rpm under any circumstances.

After the engine speed has been set, the speed can be
raised or lowered to any point between the minimum and
maximum speeds. To increase the engine speed, hold the
select switch to the INC position until the engine speed is
correct, and then release it. To decrease the engine speed,
hold the select switch to the DEC position until the speed
is correct, and then release it.

To deactivate the PTO system, do any of the following:
¢ Depress the brake pedal.
o Activate the trailer brakes.
+ Depress the clutch pedal.

» Move the cruise control on/off switch to the OFF
position.

o Depress the throttle.

The engine speed will be limited to the programmed maxi-
mum PTO speed when the PTQ is deactivated by all of the
above methods except moving the switch to the OFF
position.

Move the select switch to the RESUME/ACCEL position to
return to the preset RESUME/ACCEL speed. If the vehicle
keyswitch or cruise control on/off switch has been turned
OFF, the PTO speed must be reset.
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Remote PTO Operation

If the remote PTO feature is availabie, a separate remote
switch is used. Remote PTO only controls the remote PTO
rpm that is adjustable with the use of an electronic service
tool. The remote PTO is deactivated only by turning the
remote switch OFF, or exceeding the maximum mph for
PTO. The remote PTO is not affected by the brake, throttle,
or ¢lutch,
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Viscosity Sensor Control
General Information

The lubricating oil viscosity sensor controls the main oil rifie pressure by modifying the cil pressure signai to the
lubricating oil pump pressure regulator. The viscosity sensor allows higher than normal main ol rifle pressure with cold
viscous oil to improve the oil fill of the STC injector tappets and to provide maximum engine timing advance and white
smoke control. When the lubricating oll warms up and becomes less viscous, high pressures are no longer needed
to fill the STC tappets. The viscosity sensor then allows main oil rifie pressure to return to normal ievels to reduce
parasitic horsepower loss.

The viscosity sensor consists of a long annular flow area that creates a large pressure drop with cold viscous oil and
virtually no pressure drop with warm, less viscous oil. It also uses an orifice to control flow volume.

1. Main oil rifte pressure
2. Annuiar flow area
3. Low-pressure area
f) 4. Orifice to control flow volume
5. Modified pressure signal to pressure regulator
6. Return to oil pan.

itibdgs

Lubricating oil rifle pressure will be increased during cold start-up conditions and will return to normat levels as the
lubricating oil temperature rises to operating temperatures of 110°C [230°F].

Qil Pressure at the Main Qil Rilfe

Oit Temperature Low Idle High Idle
°C [°F] kPa [psi] kPa [psi}
0 {32] 450 to 650 [65 to 100] 490 to 770 |70 to 110]
21 [79] 350 to 590 [50 o 85] 380 to 660 [55 to 85]

93 [200] 110 [15] 280 to 350 [40 to 50]
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Electromagnetic Interference (EMI)
General Information

Some heavy-duty diesel engine applications utilize accessories (CB radios, mobile transmitters, atc.) that generate and
use radio frequency energy that, if not installed and used correctly, can cause electromagnetic interference (EMB
conditions to exist between the accessory and Cummins CELECT™ Plus electronically controlled fuel system. Cummins
is not liable for any performance problems with either the CELECT™ Plus fuel system or the accessory due to EMI.
EMI is not considered by Cummins to be an engine failure and therefore is not warrantable.

System EMI Susceptibility

Your Cummins product has been designed and tested for minimum sensitivity to incoming electromagnetic energy.
Testing has shown that there is no engine performance degradation at relatively high energy levels; however, if very
high energy levels are encountered, some noncritical diagnostic fault code logging can occur, The fuel system EMI
susceptibility level will protect your engine from most, if not all, electromagnetic-energy emitting devices that meet the
FCC legal requirements.

System EMI Radiation Levels

Your Cummins product has also been designed and tested to emit minimum electroragnetic energy. Testing has shown
that the fuel system, when properly installed on vehicles, meets or exceeds by a wide margin Part 15 of the FCC Rules
and SAE J1551 specifications. Other accessories should be designed with the proper filtering to reject electromagnetic
noise emission from their system. Experience has shown that the electronically controlied fuel system on vehicles will
not interfere with onboard communication equipment for urban and suburban background slectromagnetic noise
levels; however, the system, if used with accessories that are not installed properiy or do not utilize adequate filtering
designs, can interfere with onboard communications equipment in rural applications where background radio frequency
noise levels are very low. If an interference condition is observed, follow the suggestions below to reduce the amount
of interference;

1. Locate the receiving antenna as far away from the engine and as high as possible.
2. Locate the receiving antenna as far away as possible from all metal obstructions (exhaust stacks, and so forth},
3. Consult a representative of the accessory supplier in your area to:

— Calibrate the device for proper frequency, power output, and sensitivily (both base- and remote-site devices
must be properly calibrated)

— Obtain antenna reflective energy data measurements to determine the optimum antenna location
— Obtain optimum antenna type and mounting arrangement for your application

- Make sure your accessory equipment model is buiit for maximum filtering to reject incoming electromagnetic
noise,
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Maintenance Guidelines - General Information

Cummins Engine Company, Inc. recommends that the engine be maintained according o the Maintenance Schedule
in this section.

If the engine is operating in ambient temperatures consistently below -18°C [0°F] or above 38°C [100°F], perform
maintenance at shorter intervals, Shorter maintenance intervals are also required if the engine is operated in a dusty
environment or if frequent stops are made. See your Cummins Authorized Repair Location for recommended intervals.

NOTE: Some of these maintenance procedures require special tools or must be done by qualified personnel. These
procedures are outlined in the specific manuals as foilows:

Procedure Buletin No. Description

Clean and Calibrate the injectors 3810313 PT¢ (type D} STC Injector Shop Manual

Ciean and Calibrate CELECT™ Plus Consult your Cummins Authorized Repair Lo-

injectors cation

Ciean and Calibrate the Fuel Pump 3379084 Fuel Pump {PT® type G) Rebuild and Calibrate

Troubleshoot and Repair Engines 3810456 N14 Base Engine and STC Fuel System
Troubleshooting and Repair Manual

Trouhleshoot and Repair Engines 3666142 Troubleshooting and Repair Manual, N14 En-
gines

Troubleshoot and Repair Engines 3666084 Troubleshooting and Repair Manual, CELECT™
Systemn 110, M11, and N14 Engines

Troubleshoot and Repair Engines 3666070 Troubleshooting and Repair Manual,
CENTRY™ System

Troubleshoot and Repair Engines 3666130 Troubleshooting and Repair Manual, CELECT™
Plus System

Repair and Rebuild Components™ 3666071 Engine Shop Manual, N14 Engines

Use the chart provided in this section as a convenient way to record maintenance.

if your engine is equipped with a component or an accessory not manufactured by Cummins Engine Company, inc.,
refer to the component manufacturer's maintenance recommendations. A listing of suppliers’ addresses and telephone
numbers is provided in Companent Manufaciurers, Section M.

Tool Reguirements

Most of the maintenance operations described in this manual can be performed with common hand tools {metric and
S.A.E. wrenches, sockets, and screwdrivers).

The following is a list of special service tools required for some maintenance operations:

Too| Part No. Description

3375048 Cil Filter Wrench

33765092 Six Inch-Pound Torque Wrench (to set STC injectors using 1IBC method)

3163196 Overhead Setling Tool {Note: oid Part No. 8T 669 can be used by adding 7/8 socket
Part No. 31631686).

3376807 Coolant and Fuel Filter Wrench

3822524 Belt Tension Gauge, Click Type {v-belts and v-ribbed with 4 or 5 ribs)

38225625 Belt Tension Gauge, Click Type {v-belts and v-ribbed with 6 to 12 ribs)

3824653 STC injector Puller

3823348 STC Injector Tappet Retaining Tool (IBC method)

3823461 Chip Removal Tool

3823579 CELECT™ Iniector Puller

ST-537 Depth Gauge Indicator (turbocharger axial-end clearance)

ST-1138 Burroughs Belt Tension Gauge {v-belts and v-ribbed with 4 or 5 ribs)

8T-1293 Burroughs Belt Tension Gauge (v-belts and v-ribbed with 6 to 12 ribs)

Refer to the appropriate sections for a description of the tools and how to use them.
Contact your nearest Cummins Authorized Repair Location for the required service tools,
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Maintenance Schedule
N14 Industrial Engine Maintenance Schedule: ™
Daily Every 250 Hours or 6 Every 6000 Iﬂl(g)urs or 2 Every 6000 l-l(g’urs or3

MonthgtH3

Every 1500 Hours or 1
Yoart?!

Years!

Years

Maintenance Check

Maintenance Check

Maintenance Check

Maintenance Checl

o Check operator’s re-
port,

o Check and comect,

- Engine oil level.
— Coolant fevel.

o Check air intake re-
striction indicator

o Check air intake pip-
ing, hoses, and
clamps,

e Drain air tanks and
1EServoir,

@ Inspect the engine for
damage, leaks, laose
or frayed bells; and
listen for unusual
noises,

o Drain fuel-water sepa-
rator.

@ Check marine gear
{marine only).

@ Check raw water inlfet
sereens,

e |nspect sea water
straingr {marine only).

Change/Repiace

o Change lubricating oil’,

L Change lubricating oil
filters’.

o Change fusl filters.

e Change coolant filters.
© Replace air compressor
elemeant {if eqiupped).

@ Check engine coolant
suppiemental caolant ad-
ditve (SCA} concentration
level (if required)™,

o Check angine wiring for
damage,

o Inspec! sacrificiai zinc
plugs (marine only).

o Check and ciean ¢rank-
case breather and tube.

e Check for air intake and
exhaust air leaks.

o Drain fuel supply tank.

@ Adjust valves and In-
jectors. &

o Steam-ciean engine.

o RAeplace hoses as re-
quired.

o Check shuttersiats and
thermatic fans {if
equipped).

e Check turbocharger
maounting nuts,

e Check engineg ol
heater,

e Check batteries.

o Clean the sea water
heat exchanger {ma-
rine oniy).

@ Inspect sea water
pump (marine oniy).

e Clean cooling system,
and change coolant
and antifreeze.

@ Inspect turbocharger.

o {nspect air compressor.

o Inspect fan clutch'.

o Inspect water pump

o Inspect fan hub.

@ Inspect water idier pul-
lay assembiy,

o Inspect vibration
damper.

& Clean and calibrate
injectors, fuel pump
{FT® only).®

~ oA

1. Foliow the manufacturer's recommended maintenance procedures for the starter, aiternator, generator, batteries, efectrical componens,
engine brake, exhaust brake, charge air cooler, air compressoy, air conditioner compressor, and fan clutch. Refer to Section M for ad-
dresses and telephone numbers.

2. Perferm maintenance at whichever interval ocours first, At each scheduled maintenance interval, perform all previous mainterance
checks that are due for scheduled maintenance,

3, Test the SCA concentration level every 6 months unless concentration is over 3 units: then check at every cil drain interval unti! concen-
tration is below 3 units,

. For standby generator applications, the recomemended oil change interval is 250 hours or 12 months, whichever comes first,
. Perform at 1500-hour interval. Yearly adjustmenis are not required.
. Calibration of the CELECT™ Plus fuel pump is not required.

. Reter to Gii Drain Intervals in this section.
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Qil Drain Intervals
Use the following table to determine the oil drain interval for your application.
Qil Drain Intervals by Duty Cycle (hours)
Heavy Medium Light
Fuel Consumption > 15 gal/hy 11 to 15 gal/hr < 1 gal/hr

APl CF-4 150 175 250
AP1 CG-4 250 275 400
AP| CH-4 275 350 450
CES20076" 325 375 550
Note:

1. Vaivoline® Premium Blue® and Premium Blue® 2000 meet CES 20076 siandards.

Note: Refer to the lubricating oii filter

specifications table in Section V.

Note: Extending the oil and filter change interval beyond the recommendation will decrease engine life due to factors

such as corrosion, deposits, and wear.

Typical Duty Cycles by Application

Heavy Medium Light
Air Compressor Articulated Dump Truck Crane N
Combine irrigation Equipment Rear Dump Truck
Dozer Generator Sets
Dragline Scrapper
Excavator Skidder

Farm Tractors

Front-End Loader

Standby Generators

Note:

The actual duty cycles can vary from the above chart. In those cases, it is necessary to change oil as a function
of average fuel consumption. Therefore, select a column based on the representative fuel consumption range.
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Page References for Maintenance Instructions

For your convenience, listed below are the page numbers that contain specific instructions for performing the main-
tenance checks listed in the maintenance schedule.

Daily
¢ Ajr Intake Piping - Malntenance ChECK ... eererrrre s vmrrrresrr e srerts s s s e rabab e s e s s e s s saanasaes s sisesees 3-8
e Air Intake Restriction Indicators - Mechanical/VaBCULIM ...t s s ss v sae e e 3-8
e Air Tanks and Beservoirs - DIAIN i eierae s eerreee i e e e e e e sraenreessrsnenssba s e e senrsssesbasssmneespans 3-8
o ENgine Operation REPOM ...iiiiiiicccciiie s ieeirreeraessrarr s assaeesssaes e e kb esessbsaesssssnne srrerasssrsnntssessnessonnnessres 3-1
e Coolant Level - Maintenante CheCK ... esiieseesereve s e smreeessaee s enbts e e s sbsbbteeenssranmeesrans 3-3
o Drive Heits - MaintenanCe ChEBCK ..ottt e isrr s s estre e e esassereetameessesnreee s bt tsaennresssnnens se 3-4
o Fuel-Water Separator - DIAIN ... et rree e s s ba s s esaaseseesnneesesabassseassbmtesnenrerrnneeerane 3-2
e Lubricating Oil Level - Maintenance ChECK ...ttt r e s s st e e e e s esaar e 3-2
e Marine Gear (Maring ONIY) ...t e s s s e s e st e s et s s s aenbbne e nnnresesnraesians 32
» Sea Water Strainer (Marine OnlY) e e e et e st a e et e s arntesean 3-5
¢ Unusual Engine Noise - Maintenance CRHECK ... .o iciiiiiarreveerriesreeeessiennrrssssssssseneseeessssrssnisessssimsee 3-1

Every 250 Hours or 6 Months (every 250 hours or 1 year for standby generator sets)

¢ Air Cleaner Restriction - Maintenance CheCK ..o rerrerres e siae e e e e stna s sanss 4-10
= Ajr Compressor Air Cleaner Elament - Replacement .......cociriiinreriiies ettt seeeecres et sesns o 4-11
» Air Leaks, Air Intake System and Exhaust - Maintenance Check .......coevvevciieeeecee e 4-12
» Coolant Filter - Remove and INStall ... s ettt ss e e e s e eae s snreerresns 4-8
« Crankcase Breather Assembly - Maintenance ChECK ...coviiveeieirrieemrer e riae e siess s rens e st 4-6
» Engine Wiring Harness - Maintenance Chatk ... et ee et eeesrres e s seessesreaesennns 4-14
o Fuel Filter - Remove and INSIAIl ittt sttt a e et s esnn e s sanseebnbaaers 4-2
o FUel SUPPIY TANK - DIAIN iiciiiicieiorirererierrs et ssieesssisessseeesebsssssnearssesassesnssasessnesasssssisnssmssssssssennneonnresns 4-10
e Lubricating Oit and Fillers - Drain and Fill et et ee s e s 4-3
¢ Sacrificial Plugs (marine only) - Maintenance CHECK ... ettt e s s ne e 4-14
+ Supplemental Coolant ADDIIVE ..o sttt rae e b st e e s ereetn s e 4-9

Every 1500 Hours or 1 Year

o OverhBad AUSTIMBME ..ottt cese st a s te ettt s sttt et b e e nbes e b asrenresereersarsssrbbessssnesrreessranssssesnne 5-2
= Batleries - Maintenance ChBCK ...t rrre e sesasea e s ssasae s sssbe s e anaeseenneesean 5-16
o Flexible Hoses - Maimtenance Chatk ...ttt vt e s s s as e e s e s s sansnr e s 5-14
e Engine Oil Heater - Mainienance CheCK ... erere e s e bt eaee e earas 5-14
o Shutterstats and Thermatic FANS ..o s srere e s e e s e ttb e s e mnaa s srnnsesrens 5-15
o Sea Water Heat EXCHaNGET .ottt r e tae e bt e e s rrrsesrsnee s s s e s e e ebbbe s s st e e s ssnsesrans 5-20
8 S8 WaALET PUIMID i et e et s es e e s s st b e e e bt e e s s e e e e sstee s s ettsseernbasteenrnnresssnneeasnes 517
e Turbocharger Mounting Nuts - Maintenance CheCK ... e 5-17
o Engine Assembly - S1BAM CIEAN vt ee e s et a e e et e s e rra s e rrere s aaees 5-14

Every 6000 Hours or 2 Years

» Air Compressor Carbon Buildup - Maintenance Check ...t 6-8
o Cooling SYSIAM = GIBAM it et s ea s e st e e h s et e bt e are e s aae et bestnsestasaeareens 6-2
» Fan Hub (belt-driven) - Maintenance ChBCK .......ccciviir e ettt eee e e saaesmeesneseeeeans 6-5
» Turbocharger - Maintenancd CHECK ... et enb e et s e s e esanes st ssssessaneseresons 6-7
» Vibration Damper - Maintenance CRaCK ..o e eecieeeesee s seeserieessssa e sss s ssbs s seesenreanees 6-10
* Water Pump kdier Assembly - Maintenance Chetk ...t sen s eree e 6-6
o Water Pump - Maintenantce CheCK ...t s s eennia s ese e e s v e s s eabseae s ssseeseerereeerreeean 6-6
Every 6000 Hours or 3 Years
o PT¥ Fuel Pump - Cleaning/Calibrating/Removing/Installing ..o e 7-8
s STC Injectors - Cleaning and Calibrating/Checking/InstallingfRemoving ......ccorvierv e 7-1
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Maintenance Record Form

Maintenance Record

Engine Serial No.: Engine Modal:
Owner's Name: Equipment Name/Number:
km [Miles], Actual Maintenance |Check
Date Hours or km [Miles] Check Performed Comments

Time Interval |or Hours Performed By
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Section 3 - Maintenance Procedures at Daily Interval
Section Contents

ATE TNEAKE PIPING oottt e h e e e LSS
Maintenance Check ...
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Maintenance Procedures - General Information

All checks or inspections listed under the daily maintenance interval must also be performed at this time, in addition
to those listed under this maintenance interval.

Daily Maintenance Procedures - General Information
Good maintenance begins with day-to-day awareness of the condition of the engine and its systems.
Before starting the engine, check the oil and coolant levels. L.ook for:
¢ Leaks

Loose or damaged parts

L]

Worn or damaged bells

-Any change in engine appearance.
Engine Operation Report

The engine must be maintained in top mechanical condition if the operator is to get optimurmn satisfaction from its use.
The maintenance department needs daily running reports from the operator to make necessary adjustments inthe lime
aliotted and to make provisions for more extensive maintenance work as the reports indicate the necessity.

Comparison and intelligent interpretation of the daily report, along with practical follow-up action, will eliminate most
failures and emergency repairs.

Report to the maintenance department any of the following conditions:
« |ow lubricating oil pressure

Low power

Abnormal water or oil temperature

Unusual engine noise

Excessive smoke

Excessive use of coolant, fuel, or lubricating oil

Any fuel, coolant, or lubricating oil leaks.

e O &6 0 0 O

Unusual Engine Noise

During the daily maintenance check, listen for any unusual
engine noise that can indicate that service is required.

! O ‘ HE I E 3
. I 2 O

X
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Fuel-Water Separator
Drain

NOTE: The water and sediment can contain petroleum
products. Please consult the local environmental agency
for recommended disposal guidelines.

Cummins requires that a fuel-water separator or fuel filter
and water separator be installed in the fuel supply system.

Drain the water and sediment from the separator daily.

Shut off the engine. Use your hand to apen the drain valve.
Turn the valve counterclockwise approximately 3-/z turns,
or until draining occurs and the valve drops at least 1 inch
out of the filter. Drain the filter sump of water until clear fuel
is visible.

A CAuTION A

When closing the drain vaive, do not overtighten the
valve. Overtightening can damage the threads.

To close the valve, lift the valve, and turm it clockwise until
it s hand-tight.

Lubricating Oil Level

Maintenance Check

NOTE: The engine must be level when checking the oil
level to obtain a correct measurement.

Shut off the engine for an accurate reading.

Never operate the engine with the oil level below the L. (low)
mark or above the H (high} mark. Wait at least 10 minutes
after shutting the engine off before checking the oil. This
allows time for the oil to drain to the oil pan.

Refer to the Lubricating Oil Recommendations/
Specifications in Section V.

Marine Gear

Maintenance Check

Keep the oil level as near to the H (high) mark as possible.
Check the marine gear oil level daily.

Refer to the OEM’s recommendations for the gear oil re-
quirements.

Different models of marine gears will have the marine gear
oil dipstick and fill caps in various locations.

NOTE: The location shown is typical.
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Coolant Level
Maintenance Check

A WARNING 4

Do not remove the cooling system pressure cap from a
hot engine. Wait until the temperature is below 50°C
[120°F] before removing the pressure cap. Failure to do
so can result in personal injury from heated coolant
spray or steam. Remove the filler cap slowly to relieve
coalant system pressure.

A CAUTION A .
- aw - ..—-——“_'-_'.—"—d_‘—‘_-
Never use a sealing additive to stop feaks in the cooling fen MR | 15200022

system. This can result in cooling system plugging and
;?adequate coolant flow, causing the engine to over-
eat.

The coolant jevel must be checked daily.

A CAUTION A
Do not add cold coolant to a hot engine. Engine cast-
ings can be damaged. Allow the engine to cool to below
50°C [120°F] before adding coolant, ¥4 AN |
Cummins Engine Company, Inc., recommends using ei-
ther a 50450 mixture of good-quality water and a recom- !
mended fully formulated antifreeze, or fully formulated cool- e / \
ant when filling the cooling system. The fully formulated bl f 3
antifreeze or coolant must meet TMC RP 328 or TMC RP N N\ AR
330 specifications. Refer to the Coolant Recommendations == g m i § )
and Specifications in Section V. “m“ u “ H ! H;l I i
il ST 08200025

Fully formulated antifreeze must be mixed with a good- 50 3.
quality water at a 50/50 ratio (40/60-percent working range). g; po
A 50/50 mixture of antifreeze and water gives a -36°C P \\ Freozing A 02
[-34}°F]_freezing pointanda b_oiling.;_ point of 110°C _[228°F}, i <JPolnt . 71
which is adequate for locations in North America. The : N A ars
actual lowes! freezing point of ethylene glycol antifreeze is 13 - Pt
at 68 percent. Using a higher concentration will raise the 22 S 7 218
freezing point of the solution and increase the possibility of - N4 % 220
silica gel problems. 58 » oo

87
Use ethylene glycol or propylene glycol antifreeze year- 7 L Bojtin \\ i a0
round to provide freezing point and boil-over protection. gj A el

163 i0 20 3D 40 59 60 7& BB 90 1001?8 B0 iwh
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Fill the cooling system with coolant to the bottom of the
expansion tank fill neck.

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

Drive Belts
Maintenance Check

Inspect the beits daily. Replace the belts if they are cracked,
frayed, or have chunks of material missing. Small cracks
are acceptable.

Adjust the belis that have a glazed or shiny surface, which
indicates belt slippage. Correctly installed and tensioned
belts will show even pulley and belt wear, Refer to Section
A for belt adjustment and replacement procedures,

Belt damage can be caused by:
» [ncorrect tension
¢ Incorrect size or length
o Pulley misalignment
o Incorrect installation
e Severe operating environment
¢ Qll or grease on the belts.

Measure the belt tension in the center span of the pulleys.

Refer to the Belt Tension Chart in Section V for the correct
gauge and tension value for the belt width used.

An alternate method (deflection method) can be used to
check beit tension by applying 110 N [25 ibf] force between
the pulleys on v-belts. If the deflection is more than one belt
thickness per foot of puiley center distance, the belttension
must be adjusted.

Refer to Section A for adjustment procedures.
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For cogged belts, make sure that the belt tension gauge is Ll
positioned so that the center tensioning leg is placed di- O &
rectly over the high point (hump) of a cog. Other positioning
will resuit in incorrect measurement.

\ 7)
%, A

Sea Water Strainer
General Information
NOTE: Most sea water sysiems for heat-exchanger-cooled 3
engines use a sea water strainer. The strainer removes | i
debris from the sea water before it enters the sea water H
pump. |
inspect the sea water strainer daily for any foreign objects :
that could restrict water flow. Is

08600057

A CAUTION A <>

A restricted or clogged sea water strainer can result in
hotter than normal, or overheated, engine coolant and
marine gear oil temperatures, which can cause damage
to the engine or marine gear.

Far more detailed information, refer to Sea Water Strainer
Cleaning in this section.

0BE600034

if the sea water sirainer is below the water level, close the
sea water inlet valves.

17600022
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@ Disassemble
L.oosen and remove the sea water strainer wing nut(s), as
required.

GE500060

@@ Remove the sea water strainer assembly,

N

e

v

-
=
e

05500072

%) Bemove the sea water strainer basket.

08600059

Clean
Empty the debris from the sea water strainer basket.

Clean the sea water strainer with clean water

086000558
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Prime
Prime the sea water strainer with clean water.

Assemble
install the sea water strainer.

install and tighten the wing nut(s). G

Open the sea water inlet valves.

Sea Water Strainer
Page 3-7

08800073
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05800072
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08500080
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Air Intake Piping
Page 3-8

1]

scdinga

9

acdiagb

a9

N14
Section 3 - Maintenance Procedures at Daily Interval

Air Intake Piping
Maintenance Check

inspect the intake piping daily for cracked hoses, loose
clamps, or punctures that can damage the engine.

Tighten or replace parts as necessary to make sure the air
intake system deoes not leak.

Torque Value: 8 Nem [71 in-Ib]

Check for corrosion of the intake system piping under the
clamps and hoses. Corrosion can allow corrosive products
and dirt to enter the intake system. Disassemble and clean
as required.

&%= Air Tanks and Reservoirs

» ©

Drain

Open the draincock on the wet tank to drain any moisture
accumulated in the air system. If oil is present, the air
compressor must be checked. Refer to the N14 Trouble-
shooting and Repair Manual, Bulletin No. 3666142, or con-
tact a Cummins Authorized Repair Location.

Air intake Restriction
Mechanical Indicator

A mechanical restriction indicator is available to indicate
excessive air restriction through a dry-type air cleaner, This
instrument can be mounted in the air cleaner outlet or on
the vehicle instrument panel. The red flag (1) in the window
gradually rises as the cartridge loads with dirt. After chang-
ing or replacing the cartridge, reset the indicator by push-
ing the reset button (2).

NOTE: Never remove the felt washer from the indicator,
The felt washer absorbs moisture.

Vacuum Indicator

Vacuum switches actuate a warning light on the instrument
panei when the air restriction becomes excessive.

Air restriction on turbocharged engines must not exceed
635 mm H,0 [25 in H0] or 46 mm Hg {1.8 in Hg] under
full-power conditions.
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Maintenance Procedures at 250 Hours or 6 Months
Section Contents
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Genera!l Information

All checks or inspections listed under the previous maintenance intervals must also be performed at this time, in
addition to those listed under this maintenance interval.




Fuel Filter (Spin-On Type)
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Fuel Filter (Spin-On Type)
Remove

Every 250 hours or 6 months (whichever occurs first), re-
place the fuei filier(s). Clean the area around the fuel filter
head, Rermove the fuelfiller. Clean the gasket surface of the
filter head.

Use the correct filter(s) for your engine. Cummins requires
that a fuel-water separator or a fuel filter and water sepa-
rator be installed in the fuel supply system.

Standard Filter(s)

Cummins Part No. 3315844
Fleetguard® Part No. FF-105

Super Filter (Fuel-Water Separator)

Cummins Pari No. 3315843
Fleetguard® Part No, F8-1212

Use clean oi to lubricate the filter seal. Fill the new filter(s)
with clean fuel.

instail

A CAUTION A

if the filter canister is damaged in any way, then do not
use it. Dents or scrapes can lead to a rupture or pre-
mature failure of the filter,

A caution A

Mechanical overtightening can distort the threads or
damage the filter element seal,

install the filter as specified by the filter manufacturer.
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Lubricating Qil and Filters
General Information @@

A WARNING A <

To avoid personal injury, avoid direct contact of hot oil

with your skin.
A WARNING A

Some state and federal agencies have determined that
used engine oil can be carcinogenic and cause repro-
ductive toxicity. Avoid inhalation of vapors, ingestion, k
and prolonged contact with used engine oil. 1 optpxmb

Change the iubricating oil and filters at every oil change
interval.

Operate the engine until the water temperature reaches
80°C [140°F]. Shut off the engine. Remove the oil drain
plug. Drain the oil immediately to make sure all the oil and
suspended contaminants are removed from the engine.

Clean the area around the lubricating oil filter head. He-
move the filter. Clean the gasket surface of the filter head.

AN
S T K

cGco
)

NOTE: The o-ring can stick on the filter head. Make sure
it is removed.

NOTE: Refer to the Lubricating Oil Drain Inmerval Chartin
section 2,
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Lubricating Oil Filter (Spin-On)

General Specifications

Cummins Engine Company, Inc. requires a lubricating oil filter(s) be used that meets the specifications given in the
table below.

Lubricating Qil Filter Specifications
Combination Full-Flow Bypass
Cummins Source Approval Method (LLF3000)/(L.F9009) (LF670) {(LF777)
(SANM) 10,634 10,508 10,547
Fiow vs. Restriction
e Pressure differential at 40 GPM 21 kPa [3 psi] 21 kPa I3 psi] N/A
maximum
Element Collapse
@ Pressure differential 1034 kPa [150 psi] 1034 kPa [150 psi] 1034 kPa [150 psi]
Particle Retention
o Absolute retention, percent of 40 N/A 100% N/A
micrometer and above, minimum
o Percent retention of 20 to 30 mi- N/A g5% N/A
crometer
Hydrostatic Pressure
@ Prassure, minimum 1724 kPa [250 psi] 1724 kPa [250 psil 1724 kPa [250 psi]
Cold Flow vs. Restriction
e Pressure differential at 6 GPM 413 kPa [60 psi] N/A N/A
maximum

NOTE: A Fleetguard LFS009 or equivalent lubricating oil filier must be used for drain intervals beyond 500 hours or
6 months otherwise a Fleetguard LF3000 or equivaient oil filter can be used for drain intervals less than 500 hours or
6 months.

Fill
: A CAUTION A

If the filter canister is damaged in any way, then do not
use it. Dents or scrapes can lead fo a rupture or pre-
mature failure of the filter,

A CAUTION A

FHI the oil filter with clean lubricating oil before install-
ing it on the engine. The lack of engine lubrication while
the filter is being pumped full of oil is harmful to the
engine.

Hiotwih

Use the correct oil filter for your engine.

Combination Full-Flow/Bypass Lubricating Qil Fiiter

Cummins Part No. 3318853
Fleetguard® Part No. LF-3000

Apply a light film of lubricating oil to the gasket sealing surface before installing the new filter.
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A\ CAUTION A

Mechanical overtightening can distort the threads or
damage the filter element seal,

install the filter as specified by the filter manufacturer.

Clean and check the oil drain plug threads and the seal
surface,

install and tighten the oil drain plug.
Torque Value: 88 Nem [65 fi-ib]

Cummins recommends the use of multiviscosity oil, such
as Valvoline® Premium Blue® or Valvaoline® Premium Blue®
2000, or equivalent, in Cummins engines. Choose the cor-
rect oil for your operating climate as outlined in Section V.

Fill the engine with clean oil to the correct level. Total
system capacity, including filter, is 42.0 liters [11.0 U.8.

gall.
After an oil change, the engine requires approximately 36.0

liters [9.5 U.S. gallons] fo fill the oil pan, and another 2.7
liters {0.7 LS. gal] to fill the new oil filter,

<>

Lubricating Oil Filter (Spin-On)
Page 4-5
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Operate the engine at idle speed to inspect for leaks at the
oil filter and the drain plug.

Shut off the engine. Wait approximately 5 minutes to let the
oil drain from the upper paris of the engine. Check the oil
level again.

Add oil as necessary to bring the oil level to the H (high)
mark on the dipstick.

Crankcase Breather Tube

Maintenance Check

Inspect the breather tube for sludge or debris on or in the
tube.

Inspect the tube more frequently in icy conditions.

Disassemble

Loosen the hose clamp at the breather vent tube.
Remove the tube support bracket and capscrew.
Disassembie the breather as shown.
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Clean

Use solvent to clean the breather. Dry it with compressed
air.

Inspect for Reuse

Inspect the breather tube, connector hose, and the rubber
gasket for cracks or ather damage. Replace if necessary.

Lise solvent to clean the inside of the crankcase breather
tube, and dry with compressed air.

Use air pressure to blow through the vent tube.
Replace the vent tube if it is clogged.

Assemble
Assembie the breather as shown.

install the vent tube, the hose, the hose clamps, the brack-
ets, and the capscrews on the engine.

Tighten the bracket capscrew (not shawn).

Torque Value: 45 Nem  [35 ftlb]

Crankcase Breather Tube
Page 4-7
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<= Coolant Filter

&

Change the coolant filter at every oil and filter change
interval.

The correct coolant filter to be used is determined by the
total cooling system capacity and the oil drain interval.

Refer to Coolant Recommendations and Specifications in
Section V for the correct filter selection and test procedures.

Remove

A manual shutoff valve is provided io prevent coolant leak-
age while changing the coolant filter.

With the valve in the vertical position, the coolant flows to
and from the coolant filter. In the horizontal position, the
coolant flow is cut off to and from the coolant filter.

A WARNING 4

Do not remove the radiator cap from a hot engine, Hot
steam will cause serious personal injury. Remove the
coolant system pressure cap, and close the coolant
filter head shutoff valve before removing the coolant
filter. Failure to do so can cause personal injury from
heated coolant spray.

Remove the radiator pressure cap.
Turn the coolant shutoff valve to the OFF position.

Remove and discard the coolant filter. Clean the gasket
surface on the filter head.
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Install

A\ CAUTION A

Mechanical overtightening can distort the threads or
damage the filter head.

Apply alight film of lubricating oil to the coolant filter gasket
sealing surface before installing the coolant filter.

Install the filter as specified by the manufacturet.

A CAUTION A

Severe engine damage will result if the shutoff valve is
left closed.

After the filter has been changed, open the shutoff valve
and install the radiator pressure cap.

Operate the engine unti the coolant temperature is above
82°C [180°F], and check for coolant leaks.

After a minimum of 30 minutes of operation, check the
coolant level and top off as needed with premixed coolant,

Supplemental Coolant Additive (SCA)
Maintenance Check

A WARNING A

Check the coolant level only when the engine is
stopped. Wait until the coolant temperature is below
50°C[120°F] before removing the pressure cap. Failure
to do so can cause personal injury from heated coolant
spray.

Operate the engine, and check for coolant leaks.

After the air has been purged from the system, check the
coolant level again.

ap
2

Supplemental Coolant Additive {SCA)
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A WARNING

Check the coolant level only when the engine is
stopped. Wait until the coolant temperature is below
50°C [120°F] before removing the pressure cap. Failure
to do s0 can cause personal injury from heated coolant
spray.

Use Fleetguard® coolant test kit, CC2602, to check the
concentration level. Instructions are included with the test
kit.

Refer to Coolant Recommendations and Specifications in
Seciion V for more information.

Air Cleaner Restriciion
ilaintenance Check

Every 250 hours or 8 months {whichever comes first). Check
the air cleaner restriction. Maximum intake air restriciion is
64 em H,0 [25.0 in H,O].

The engine must be operated at maximum horsepower
rpm and full load to check maximum intake air restriction.
Replace or clean the air cleaner element when the restric-
tion reaches the maximum aliowable limit.

NOTE: Never operate the engine without an air cleaner,
Intake air must be filtered o prevent dirt and debris from
entering the engine and causing premaiure wear,

Follow the air cleaner element manufaciurer's information
or instructions to repiace the air cleaner element,

Check the air cleaner service indicator, if equipped. Change
the filter element when the red indicaior fiag (2) is at the
raised position in the window (1).

After the air cleaner has been serviced, reset the button {3)
in the end of the service indicator.

Fuel Supply Tanks
Drain

NOTE: The water and sediment drained from the fuel sup-
ply tank(s} coniain fuel. Please consult the Jocal enviran-
mental agency for recommended disposal guidelines.

Drain the water and sediment from the fuel supply tank(s).
Drain the fuel tank(s) of water until clear fuel is visible.
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Air Compressor Air Cleaner Element

Maintenance Service
Cummins
Two-Cylinder

Remove the wing nut that secures the cover to the housing.
Remove the cover and the element. Clean the cover and
the housing with a clean cloth. Inspect air cleaner cover
and housing for signs of corrosion. Inspect the rubber
gasket on the center bolt. Replace if damaged.

NOTE: Air cleaner cover and housing corrosion can allow
debris and unfiltered air to enter the air compressor intake.
This will cause premature air compressor failure,

install a new element, Fleetguard® Part No. AF-251 or
Cummins Part No. 256837, in the front cover and assemble
over the center bolt. Use your fingers to install and tighten
the wing nut.

Bendix-Westinghouse
Paper Element

Remove the breather cover and element. Clean by reverse
flushing with compressed air. Assemble on the compres-
sor. Discard the element if it is damaged or can not be
cleanead.

Sponge Element

Remove the breather from the air compressor, Disassemble
the breather, wash all metal parts in solvent, and blow-dry
with compressed air. Wash the element in solvent. Remove
ali solvent from the element. Dip the element in clean
engine oii and squeeze excess oll from the element.

)
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Air Compressor Air Cleaner Element
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@ Engine Wiring Harness
Maintenance Check
CELECT™ Plus

A WARNING 4

Nevertouch the wiring connections when the keyswitch
is turned on. Electrical shock can result,

Check all wire connections and wiring harness for damage.
Faulty wiring can cause improper engine operation and
peor performance.

Air Leaks, Air Intake and Exhaust
Systems

Maintenance Check

Operate the engine at high idle, and use a solution of soapy
water o spot intake air leaks.

if an air leak exists, the soap bubbles will be drawn in with
the air,

< Operate the engine at high idle, and check for air leaks.
Listen for whistling noise caused by high-pressure air leaks.

The noise can be caused by an air leak from the following:
_/ lurbocharger-to-charge-air-cooler (CAC) elbow connection,
o Inspect the connection and o-ring seal for damage.

o Tighten the v-band clamps.

Torque Value: 8.5 Nem [75 in-ib]



N14
Maintenance Procedures at 250 Hours or 6 Months

Any CAC piping or connecting hose.
» Inspect the hose and piping for damage.
= Tighten the hose clamps.

Torque Value: 8.5 Nem {75 in-Ib]

Turbocharger-to-exhaust-manifold mounting gasket.

s Replace the gasket. Refer to Section A for turbo-
charger removal and installation.

Turbine housing sealing surface air leak.
o Tighten the v-band clamp.
Torque Value: 8.5 Nem [75 in-lb]
e Check for an air leak.

o {f an air leak is still present, remove and replace the
turbocharger. Refer to Section A for turbocharger
remnoval and installation, or contact a Cummins Au-
thorized Repair Location.

Compressor housing sealing surface air leak.

+ Tighten the v-band.
Torque Value: 8.5 Nem {75 in-lb]
o Check for an air leak.

o |f an air leak is still present, remove and replace the
turbocharger. Refer to Section A for turbocharger
removal and installation, or contact a Cummins Au-
thorized Repair Location.

Air Leaks, Air Intake and Exhaust Systems
Page 4-13
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Sacrificial Plug

General Information
Shown are the standard sacrificial zinc plug locations.

Remove

A CAUTION A

In some cases it is necessary to hold the welded fitting
on the heat exchanger with an additional wrench to
prevent damage to the exchanger.

Shut off the sea waler inlet valve on the vessel’s hull.
Remove the sacrificial zinc plug(s).

Inspect for Reuse
Inspect the sacrificial zing piug{s).

Measure the length of all zinc plugs in the heat exchanger.
Replace them if they are 50 percent or more eroded.

NOTE: The frequency of change depends on the chemicai
reaction of raw water circulated through the heat exchanger.

Sacrificial Zinc Plug Erosion Limits
mm in
A i9 MIN 0.750
New 51 MAX 2
8 6.4 MIN 0.250
New 18 MAX 0.625

Instali
Install and tighten the sacrificial zinc plug(s).
Torque Value: 47 Nem  [35 it-Ib]
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Maintenance Procedures at 1500 Hours or 1 Year
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General Information

General Information

All checks or inspections listed under the previous maintenance intervals must also be performed at this time, in
addition to those listed under this maintenance interval.




Overhead Set
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Overhead Set
Adjust

NOTE: Read the entire procedure for averhead set before
attempting to perform this operation.

NOTE: Disconnect the battery cables before performing
this operation.

Valves and injectors must be correctly adjusted for the
engine to operate efficiently. Valve and injector adjustment
must be performed using the values listed in this section.

Adjust the valves and injectors at each 1500-hour or 1-year
interval, and check adjustment after any major repair.

if valve and injector adjustment is checked during trouble-
shooting or before the, 1500-hour or 1-year scheduled
maintenance interval, adjustment is not required if mea-
surements are within the recheck limits.

Refer to Specification, Section V,

The preferred method of performing normal valve and STC
injector overhead adjusiment is to use the cuter base
circle {(OBC) method where the crush of the injector plunger
to cup is set by tightening the injector rocker lever adjust-
ing screw to a prescribed torque.

Nt4
Maintenance Procedures at 1500 Hours or 1 Year

CELECT™ Plus
Vaive and Injector Adjustment Values
CELECT™ Plus Injector Adjustments; Bottom and
Back Qut Two Flats (120 degrees).

mm in
Intake Valve
0.35 MAX 0.014
Exhaust Valve
0.68 MAX 0.027

CELECT™ Plus
Valve and Injector Lash Recheck Limits

mm in
Intake Valve
0.10t0 MAX 0.004t0
0.41 0.018
Exhaust Valve
0.46to MAX 0.01810
0.76 0.032
CELECT™ Plus In-
jector
0.5110 MAX 0.020t0
2.04 0.080

STC
Vaive and Injector Adjustment Values
STC injector Adjustment (OBC Method): 125 in-ib

mm in

Intake Valve
0.35 MAX 0.014
Exhaust Valve

0.68 MAX 0.027
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Injector
Adjust
STC Engines - OBC Method

All overhead (valve and injector) adjustments mustbe made
when the engine is cold {any stabilized coolant temperature
at 60°C {140°F] or below).

NOTE: After an engine rebuild or any major repair where
the injector setting must be disturbed, set all the valves and
injectors.

NOTE: Refer to injector - Removal, Section 7, for informa-
tion on rocker housing cover removal and installation, en-
gine brake removal and installation, and rocker lever shaft
ramoval and instaliation.

Remove the rocker housing covers. The rocker housing
cover gaskets can be used again if they are not damaged.

NOTE: Do not use solvent to clean the rocker housing
cover gasket. Solvent will damage the o-ring material and
cause it to swell.

Remove the engine brakes, if applicable.

Tighten the rocker lever shaft capscrews.

Torgue Value: 156 Nem [115 ft-Ib]

Tighten the rocker housing capscrews in the sequence
shown (1 through 6).

Torque Value: 115 Nem [85 fi-Ib]

Tighten the rocker housing capscrews in the sequence
shown (7 and 8).

Torgue Value: 45 Nem  [35 ft-Ib]

Injector
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Tighten the Injector hold-down capscrews.
Torque Value: 54 Nem [40 ft-lb]

The valve set marks are located on the accessory drive
pulley. The marks align with a pointer on the gear cover.

A WARNING A

Po not pull or pry on the fan to rotate the engine manu-
ally. To do so can damage the fan blades. Damaged fan
blades can cause premature fan failures, that can resuit
in serious personal injury or property damage.

Use the accessory driveshaft to rotate the crankshaft.

The crankshatft rotation is clockwise when viewed from the
front of the engine.

The cylinders are numbered from the front end of the en-
gine.

The engine firing order is 1-5-3-6-2-4,

Each cylinder has three rocker levers:
° The exhaust rocker levers (1)
¢ The injector rocker levers (2)
* The intake rocker levers (3).

The two levers closest to the center of each rocker housing
are the intake rocker levers. The two levers closest o the
ends of the rocker housing are the exhaust rocker levers.
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Using the outer base circle (OBC) method, the valves and ] .
the injectors on the same cylinder are adjusted at the same STC Engine Outer Base Circie (OBC)
index mark on the accessory drive puliey. Injector and Valve Adjustment Sequence
Two crankshaft revolutions are required to adjust all the Bar Engine .
LT in Direction Pulle Set Cyling
valves and the injectors. of Rgggtilon F‘nsiggn ln%ecleer ¥ \%ive
NOTE: It is important to adjust the injector first, before i;izﬂ o g 3 3
adiusting the valves on a cylinder, when using the OBC Advange to A 5 s
overhead set procedure. Advance lo B 2 2
Advance o C 4 4
Advance fo A 1 1
Firing Order: 1-5-3-6-2-4
03800004

Rotate the accessory drive in the direction of engine rota-
tion. The accessory drive will rotate clockwise, on a right-
hand engine, when looking at the front of the engine. Align
the “B” or “2-5 V5" mark on the accessory drive pulley with
the pointer on the gear cover.

Check the valve rocker levers on cylinder No. 5 to see if
hoth the intake and exhaust valves are closed.

NOTE: Both the intake and exhaust vaives are closed when
both rocker levers are loose and can be moved from side
to side. If both valves are not closed, rotate the accessory
drive one complete revolution; and align the “B" mark with
the pointer again.

If the valve rocker lever adjusting screws have been loos-
ened and not yet adjusted, watch the valve push tubes as
the engine rolls upon the *B” mark. Both valve push tubes
will have moved to the downward {valve closed) position if
the engine is on the correct stroke.

Loosen the locknut on the injector adjusting screw on cyl-
inder No. 5.

—L T
rhtasult
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Feeler Gauges

[0.014 in]

0.68 mm
[0.027 in]
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A caution A

An overtightened setting on the injector adjusting screw
will produce Increased stress on the injector train and
the camshaft injector lobe, that can result in engine
damage.

Use a dial-type torque wrench to tighten the injector rocker
lever adjusting screws to the specified torque. If the screw
causes chattering during setting, repair the screw and lever
as required.

Hold the torque wrench in a position that atlows you to look
in a direct line at the dial. This is to make sure that you read
the dial accurately.

Torque Value: 14 Nem [125 in-lb]

Hold the adjusting screw in this position. The adjusting
screws must notturn when the locknut is tightened. Tighten
the locknut.

Torque Value: 65 Nem [50 fi-ib]

Valve, Cylinder Head
Adjust
STC

With the “B" set mark aligned with the pointer on the gear
cover and both valves closed on cylinder No. 5, loosen the
locknuts on the intake and the exhaust valve adjusting
screws,

Select a feeler gauge for the correct valve lash specifica-
tion.

Valve Lash Specifications

Intake Exhaust
0.35 mm 0.68 mm
[0.014 in] [0.027 in]

Insert the feeler gauge between the top of the crosshead
and the rocker lever nose.
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Twa different methods for establishing valve lash clearance
are described below. Either method can be used; however,
the torque wrench method has proven to be the most con-
sistent.

o Torque Wrench Method: Use the inch-pound torque
wrench, Part No. 3376592, (normally used to set
preload on STC injectors), and tighten the adjusting
SCrew.

Torque Value: 0.56 to 0.68 Nem [5 to 6 in-ib]

o Feel Method: Tighten the adjusting screw until a
slight drag is felt on the feeler gauge.

Hold the adjusting screw in this position. The adjusting
sorew must not turn when the locknut is tightened. Tighten
the locknut.

With forque wrench adapter, Part No. 3163196.

Torque Value; 55 Nem [40 ft-ib]
Without adapter.
Torque Value: 65 Nem [50 fi-Ib]

After tightening the locknut to the correct torque value,
check to make sure the feeler gauge will slide backward
and forward between the crosshead and the rocker lever
with only a slight drag.

If using the feel method, attempt to insert a feeler gauge
that is 0.03 mm [0.001 in] thicker between the crosshead
and the rocker lever pad. The valve lash is not correct when
a thicker feeler gauge will fit.

Vaive, Cylinder Head
Page 5-7
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Aiter adjusting the injector on cylinder No. 5 and the valves
on cylinder No. 5, rotate the accessory drive; and align the
next valve set mark with the pointer.

Adjust the appropriate injector and valves following the
Injector and Valve Adjustment Sequence Chart.

Repeat the process to adjust all injectors and valves

STC Engine Outer Base Circle (OBC)
Injector and Valve Adjustment Sequence

Bar Engine

in Direction Puiley Set Cylinder correctly.
of Rotation Position iniector Valve

Start B 5 5

Advance to c 3 3

Advance to A 6 6

Advance to B 2 2

Advance to c 4 4

Advance io A 1 1

Firing Order; 1-5-3-6-24

03800004

CELECT™ Plus

All overhead (valve and injector) adjustments must be made

when the engine is cold (any stabilized coolant temperature
at 80°C [140°F] or below).

NOTE: After an engine rebuild or any major repair where
the injector setting must be disturbed, set all the valves and
injectors.

CELECT™ Plus injectors will provide acceptable engine
performance with lash (OBC) anywhere from 0.51 to 2.04
mm [0.020 to 0.080 in]. The procedure for CELECT™ Plus
injector reset wili produce lash bétween 0.51 and 0.74 mm
[0.020 and 0.029 in}. Under normal operation, there should
never be a reason to readjust CELECT™ Plus injectors for
excessive lash between scheduled maintenance intervals.
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NOTE: Refer to Injector - Removal, Section 7, for informa-
tion an rocker housing cover removal and installation, en-
gine brake removal and installation, and rocker lever shaft
removal and instailation.

Remove the rocker housing covers. The rocker housing
cover gaskets can be used again if they are not damaged.

NOTE: Do not use solvent to clean the rocker housing
cover gasket. Solvent will damage the o-ring material and
cause it to swell.

Remove the engine brakes, if applicable.

Tighten the rocker lever shaft capscrews.

Torque Value: 155 Nem  [115 fi-ib]

Tighten the rocker housing capscrews in the sequence
shown {1 through 8).

Tighten the rocker housing capscrews in the sequence
shown {7 and B).

Torque Value:

1 Through 6 115 Nem [85 fi-b]
Torque Value:
7and 8 45 Nem [35 ft-lb]

Tighten the injector hold-down capscrews.
Torgue Value: 40 Nem [30 fi-Ib]

A WARNING &

Do not pull or pry on the fan to rotate the engine manu-
ally. To do so can damage the fan blades. Damaged fan
blades can cause premature fan failures, that can result
in serious personal injury or property damage.

The valve set marks are located on the accessory drive
pulley. The marks align with a pointer on the gear cover.

Use the accessory driveshaft to rotate the crankshait.

Valve, Cylinder Head
Page 5-9
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CELECT " Plus Engines
Injector and Valve Adjustment Sequence -

Bar Engine

in Direction Pulley Set Cylinder

of Rofation Paosition injecter Valve
Start A 1 1
Advance to B 5 5
Advance o c 3 3
Advance to A 5 &
Advance 1o 5] 2 2
Advance to c 4 4
Firing Crder. 1-5-3-6-2-4 se110012

netpulo

N14
Maintenance Procedures at 1500 Hours or 1 Year

The crankshafi rotation is clockwise when viewed from the
front of the engine.

The cylinders are numbered from the front end of the en-
gine.

The engine firing order is 1-5-3-6-2-4.

Each cylinder has three rocker levers. The rocker lever
nearest {0 the center of the housing is the intake lever.

s The exhaust rocker levers (1)
* The injector rocker levers (2)
¢ The intake rocker levers (3).

The two levers closest to the center of each rocker housing
are the intake rocker levers. The two levers closest o the
ends of the racker housing are the exhaust levars.

The valves and the injectors on the same cylinder are
adjusted at the same index mark on the accessory drive
puilsy.

One pair of valves and ane injector are adjusted at each
pulley index mark before rotating the accessory drive to the
next index mark.

Two crankshaft revolutions are required to adjust all the
valves and the injectors.

Rotate the accessory drive in the direction of engine rota-
tion. The accessory drive will rotate clockwise, on a right-
hand engine, when looking at the front of the engine. Align
the “A” or *1-6 VS mark on the accessory drive pulley with
the pointer on the gear cover.
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Check the valve rocker levers on cylinder No. 1 o see i
hoth valves are closed.

NOTE: Both valves are closed when both rocker levers are
ioose and can be moved from side to side. if both valves are
not closed, rotate the accessory drive one compiate revo-
fution; and align the “A” mark with the pointer again.

If the valve rocker lever adjusting screws have been loos-
ened and not yet adjusted, watch the valve push tubes as
the engine rolls upon the “'A" mark. Both valve push tubes
will have moved to the downward (valve closed) position if
the engine is on the correct stroke.

Loosen the injector adjusting screw locknut on eylinder No.
1. Bottom the injector plunger by tightening and loosening
the adjusting screw three or four times to remove the fuel.

NOTE: When removing the excess fuel, do not apply crush
to the injector timing plunger by further tightening the ad-
justing screw after the plunger is bottomed.

Tighten the adjusting screw on the injector rocker lever
until the plunger just touches bottom.

NOTE: Do not apply crush to the injector plunger by further
tightening the adjusting screw. Doing so will resuit in an
incorrect injector lash setting and can cause excessive
injection train wear,

A CAUTION A

After bottoming the CELECT™ Plus injector, make sure
to back out the adjusting screw two flats (120 degrees),
or damage to the injector will result.

Back out the adjusting screw on the injector rocker lever
two flats (120 degrees).

NOTE: Two flats will provide 0.56-mm [0.022-in] lash. The
specification is 0.51 to 0.74-mm {0.020 to 0.028-in] lash.

Valve, Cylinder Head
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Feeler Gauges

0.35 mm
[0.0141n]

0.68 mm

[0.027in]{___
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Hold the adjusting screw and tighten the locknut.

Torque Value: 65 Nem  [50 fi-ib]

After setting the injector on a given cylinder, set the valves
on the same cylinder,

With the “A” set mark aligned with the pointer on the gear
cover and both valves closed on cylinder No. 1, loosen the
locknuts on the intake and the exhaust valve adjusting
sSCrews.

Select a feeler gauge for the correct valve lash specifica-
tion.

Valve Lash Specifictions

Intake Exhaust
0.36 mm 0.68 mm
[0.014 in] [0.027 in]

Insert the feeler gauge between the top of the crosshead
and the rocker lever pad,

Two different methods for establishing valve lash clearance
are described below. Either method can be used; however,
the torque wrench method has proven to be the most con-
sistent. -

¢ Torque Wrench Method: Use the inch-pound torque
wrench, Part No. 3376592, (normally used to set
preload on STC injectors), and tighten the adjusting
SCrew.

Torque Value: 0.56 to 0.68 Nem [510 6 in-lb]

» Feel Method: Tighten the adjusting screw until a
slight drag is felt on the feeler gauge.
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Hold the adjusting screw in this position. The adjusting
screw must not turn when the locknut is tightened.

Torque Value:
Without Torque
Wrench
Adapter 65 Nem [47 fi-ib]

Torque Value:
With  Torgue
Wrench
Adapter, Part
No, 3163166: 55 Nem [40 ft-ib]

After tightening the locknut to the correct lorque value,
check to make sure the feeler gauge will slide backward
and forward between the crosshead and the rocker lever
with only a slight drag.

If using the feel method, attempt to insert a feeler gauge
that is 0.03 mm [0.001 in] thicker between the crosshead
and the rocker lever pad, The valve lash is not correct when
a thicker feeler gauge will fit.

After adjusting the injector on cylinder No. 1 and the valves
on cylinder No, 1, rotate the accessory drive; and align the
next valve set mark with the painter.

Valve, Cylinder Head
Page 5-13
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CELECT  Pius Engines
injector and Valve Adjustment Sequence

Bar Engine

in Direclion Pulley Set Cylinder

of Rotation Position Injector Valve
Start A 1 1
Advance to B 5 5
Advanca 1o c 3 3
Advance to A & 6
Advance to B 2 2
Advance to Cc 4 4

Firing Order: 1-5-3-6-2-4

00110012
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Maintenance Procedures at 1500 Hours or 1 Year

Adjust the appropriate injector and valvas following the
Injector and Valve Adjustment Sequence Chart.

Repeat the process to adjust all injectors and vaives
correctly,

Fiexible Hose
Maintenance Check

Annually inspect the cooling system hoses and hose con-
nections for leaks or deterioration. Particles of deteriorated
hose can be carried through the cooling system and slow
or partially stop circulation.

Engine Assembly
Steam Cleaning

A WARNING 4

When using a steam cleaner, wear protective clothing
and safety glasses or a face shieid. Hot steam will
cause serious personal injury.

The engine must be steam-cleaned annually. Steam is the
best method of cleaning a dirty engine or a piece of equip-
ment. If steam is not available, use a solvent to wash the
engine,

Protect all electrical components, openings, and wiring
from the full force of the cleaner spray nozzle,
Engine Oil Heater
Maintenance Check

o Qif pan heater.

Check for proper operation. Inspect for loose connactions,
frayed wires, and oil leaks. Repair or replace as needed.
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o Block heater.
Check for proper operation. Inspect for loose connections,

frayed wires, and oil leaks. Repair or replace as needed.

» Engine preheater (coolant).
Check for proper operation. Inspect for loose connections, ~
frayed wires, and coolant leaks. Clean alkali and sludge out

of the unit. Clean scale from the copper heating element
with a wire brush.

Radiator Shutter Assembly
Maintenance Check

=

Check the shutters and the thermatic fan every 1500 hours. @%

Check the shutters in the closed position to be sure they ~2
are completely closed.

NOTE: If the shutters are not closed, refer to the manu-

facturer's instructions. @;53

Radiator Shutter Assembly
Page 5-15
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Batteries N14
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Be sure the shutters open completely at the desired tem-
o @ perature setting.
- NOTE: If the shutters are not open, refer to the manufac-
<& turer's instructions.
—> TEMP
05200034
O S 000 O ey T Shutters and thermatic fans must be set to operate in the
e IR R same temperature range as the thermostat with which they
e T e T T are used. Refer to the Thermal Control Settings chart in
oo R NICER Section 1.
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Batteries

Maintenance Check

<> A WARNING A

Acid is extremely dangerous and can damage the ma-
chinery and can also cause serious burns. Always pro-
vide a tank of strong soda wateras a neutralizing agent
when servicing the batteries. Wear goggles and pro-
tective clothing to avoid serious bodily injury.

If conventional batieries are used, remove the cell caps or
covers, and check the electrolyte (water and sulfuric acid
solution) level. Fill each battery cell with distilled water,
Refer to the manufacturer’s specifications.

NOTE: Maintenance-free batteries are sealed and do not
require the addition of water.

Use the Fleetguard® refractometer, Part No. CC-2800, to
check the condition of the battery.

Refer to the battery fluid column in the refraciometer to
determine the state of charge of each battery cell.
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Use a battery tester to test the state of charge of
maintenance-free batteries.

If the state of charge is low, use a battery charger to charge
the battery. Refer to the manufacturer’s instructions.

Replace the battery if it will not charge to the manufac-
turer's specifications or will not maintain a charge.

Turbocharger

Maintenance Check

Check the turbocharger mounting nuts annualiy.
Tighten the mounting nuts.

Torque Value: 48 Nem [35 ft-lb]

Check the v-band clamps. Tighten the clamps:
o Discharge/elbow
o Compressor housing
+ Turbine housing.

Torgue Value: B Nem [75 in-Ib]

Sea Water Pump

Maintenance Check

Inspect the sea water pump for evidence of water or oil
indicating seal leakage.

Turbocharger
Page 5-17
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ya

j X 08500039 ,

QBE00118

B Inspect the inlet and outlet connections for leakage.
&)/ Inspect the housing's mating area for leakage.
Inspect the pump-to-block mating area for oil leakage.

Remove
Shut off the sea water inlet valve.

Remove the screws, cover, and gasket from the sea water
%ﬂ pump housing.

08500162

NOTE: Note the rotation of the impeller before removing.
Remove the spline seal and impeller.

R
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Inspect for Reuse

A CAUTION A

If the impeller has failed, the heat exchanger must be
flushed. Impeller debris can also drop into the pump
inlet opening. Make sure all debris is flushed before
installing the new impeller,

inspect for damage such as rips, tears, or chunks of ma-
terial missing.

Replace as necessary.

Clean the impelier housing.

Remove any old gasket from the pump housing and cover
plate.

Check the housing for cracks or other damage.

Install

NOTE: if instailing the used impeller, note that the impeller
is returned to the housing with the same rotation as when
it was removed.

Use clean glycerin, silicone spray, or nonpetroleum-base
lubricant to lubricate the impeller before installing it into the
housing.

Install the cover plate and a new gasket if necessary.

Sea Water Pump
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Open the sea water inlet valve,

Sea Water Heat Exchanger
A Clean

Backfiush the sea water passages of the heat exchanger.
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General Information

All checks or inspections listed under the previous maintenance intervals must also be performed at this time, in
addition to those listed under this maintenance interval.
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Cooling System
Clean

A cauTion A

Do not use caustic cleaners in the cooling system.
Aluminum components will be damaged.

The cooling system must be clean 1o work correctly and to
eliminate buildup of harmful chemicals.

A WARNING 4

Wait until the coolant temperature is below 50°C [120°F]
before removing the coolant system pressure cap. Fail-
ure to do so can cause personal injury from heated
coolant spray.

NOTE: The performance of RESTORE™ is dependent on
time, temperature, and concentration levels. An extremely
scaled or flow-restricted system, for example, can require
higher concentrations of cleaners, higher temperatures, or
longer cleaning times or the use of RESTORE PLUS™.
RESTORE™ can be safely used up to twice the recom-
mended concentration levels; RESTORE PLUS™ must be
used only at its recommended concentration level. Ex-
tremely scaled or fouled systems can require more than
one cleaning.

RESTORE™ CC2610 (1 galion)
RESTORE™ CC2611 (5 gallons)
RESTORE™ CC2612 (55 gallons)
RESTORE PLUS™ CC2638 (1 gallon)

NOTE: Engine coolant and RESTORE™ must be disposed
of in a responsible manner, Please consult the local envi-
ronmental agency for recommended disposal guidelines.

Drain the cooling system. Do not allow the cooling system
to dry out. RESTORE™ will not be as effective if the cooling
gystem is allowed to dry.

Do not remove the coolant filter.
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A WARNING A

Coolant is toxic. Keep children and pets away. If not
reused, dispose of in accordance with Ilocal
enviromental regulations.

A\ CAUTION A

Fleetguard® RESTORE™ contains no antifreeze. Do not
allow the cooling system to freeze during the cleaning
operation.

Immediately add 3.8 liters [1 gal] of Fleetguard® RE-
STORE™, RESTORE PLUS™, or equivalent for each 38 to
57 liters [10 to 15 gal] of cooling system capacity, and fill
the system with plain water.

Turn the heater temperature switch to high to allow maxi-
mum coolant flow through the heater core. The blower does
not have to be on.

Operate the engine at normal operating temperatures {(at
least 85°C [185°F]) for 1 to 1-1/2 hours.

Shut off the engine, and drain the cooling system.

Fill the cooling system with clean water to flush the cooling
system.

Cooling System
Page 6-3
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Operate the engine at high idle for 5 minutes with the
coolant temperature above 85°C [1859F],

Shut the engine off, and drain the cooling system.

NOTE: If the water being drained is still dirty, the system
must be flushed again until the water is clean.

Fill the cooling system with heavy-duty coolant. Heavy-duty
coolant is defined as a correct mixture of good-quality
water, low-silicate antifreeze, and supplemental coolant ad-
ditives. Refer to Section V for the correct way to mix heavy-
duty coolant. instail the correct service filter. Refer to the
suppiemental cooclant additives Service Filter Selection
Chart in Section V.

A CAUTION A

Engine damage will result if the valve is left closed.

Open the shutoff valve, and install the coolant system pres-
sure cap.

Operate the engine until it reaches a temperature of 80°C
[180°F}, and check for coolant leaks,
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Low-silicate antifreeze must be mixed with quality water at < 50 229
a 50/50 ratio (40- to 60-percent working range). A 50/50 - o
mixture of antifreeze and water gives a -34°F freezing point 23 < Feezing [1 am
and a boiling point of 228°F, that is adequate for locations 1 < PGt yape
in North America. The actual lowest freezing point of j i ) s
ethylene glycol antifreeze is at 68 percent. Using higher 13 / / 266
concentrations of antifreeze will raise the ireezing point of -22 AN Z 228
the solution and increase the possibility of a silica gel - S e
problem. -58 Y / -

&7
Refer to Section V for Coolant Recommendations and 7 [ B oih -/ B
Specifications. - " b

403 G556 A6 56756 70 B0 80 700 B0 1wh

The Fleetguard® refractometer, Part No. C2800, provides a @,
reliable and easy-to-read measurement of freezing point
protection and glycol (antifreeze) concentration.

The freezing point protection must be checked if coolant
is added to the cooling system, Refer {o the manufacturer’s
instructions for correct operation.

WATIA Ui
Antenmts

ndtodb

Using floating ball hydrometers will give incorrect readings.
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Fan Hub, Belt Driven
Maintenance Check

fnspect the fan hub for the following:
¢ Freedom of ratation
o Cracks
* Cirease seal leakage.

Repair or replace the fan hub if the fan hub does not rotate
freely or if there is evidence of cracks or grease seal leak-
age.

Refer to the N14 Troubleshooting and Repair Manual, Bul-
letin No. 3666142, or contact a Cummins Authorized Re-
pair Location for removal and replacement instructions.
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Measure the fan hub end clearance. Fan hubs with step-
bore shafts and no bearing spacers must be 0.08 to
0.25-mm [0.003 to 0.010-in] end clearance.

Fan hubs with through-bore shafis with inner and outer
bearing spacers must be 0.08 to 0.41-mm [0.003 to 0.016-
in] end clearance.

Replace the fan hub if the end clearance is not within these
specifications. Refer to the Troubleshooting and Repair
Manual, N14 Series Engines (STC, CELECT™, CELECT™
Plus model), Bulletin No. 3666142, or contact a Cummins
Authorized Repair Location for removai and replacement
instructions.

Water Pump Idler Assembly
Maintenance Check

Inspect the water pump idler puliey assembly for the fol-
lowing:

o Freedom of rotation

¢ Cracked, chipped, or broken pulley grooves.

Repair or replace the idier pulley assembly if it does not
rotate freely or if damage is found. Refer to the Trouble-
shooting and Repair Manual, N14 Series Engines (STC,
CELECT™, CELECT™ Flus model), Bulletin No. 3666142,
or contact a Cummins Authorized Repair Location for re-
moval and replacement instructions.

Water Pump
Maintenance Check

I\ CAUTION A

When replacing a water pump, use only pumps speci-
fied for the N14; engine damage wili occur if water
pumps from the 88NT or any other Big Cam® engine
models are instalied on the N4,

Inspect the water pump body for indications of water leak-
age at the weep hole. The water pump seal design requires
a coolant film for lubrication and cooling. Therefore, it is
normal to observe a minor chemical buildup or streaking at
the weep hole.

NOTE: A streak or chemical buildup is not justificatton for
water pump replacement. If a continucus water leak, i.e.,
a stream or drip is indicated, replace the water pump with
a new or rebuiit unit as necessary. Refer o the Trouble-
shooting and Repair Manual, N14 Series Engines (STC,
CELECT™, CELECT™ Plus madel), Bulletin No, 3666065,
for removal and replacement instructions.
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Turbocharger
inspect
Remove the air inlake and the exhaust piping.

Check for damaged or cracked compressor or lurbine
blades.

Make sure the turbocharger shaft spins freely.

NOTE: If inspections or dimensional checks indicate a
problem, contact a Cummins Authorized Repair Location
for assistance. Refer to the model number on the turbo-
charger dataplate.

Turbocharger Axial Clearance

Maintenance Check

ARemove the intake and the exhaust piping from the
turbocharger.

Use a narrow-width feeler gauge to measure the radial
clearance (side to side).

NQTE: Hold the shaft toward the feeler gauge to check this
dimension.

Rebuild or replace the turbocharger if the radial clearance
is greater than specified. Refer to the Troubleshooting and
Repair Manual, N14 Series Engines (8TC, CELECT™,
CELECT™ Plus model), Builetin No. 3666065, for removal
procedures. Refer to the Turbocharger Rebuild Manual for
rebuild procedures.

Radial Clearance (Side to Side)

Turbocharger Dimension

Model No Minimum Maximum
BHTaC
Compressor  0.18 mm {0.007 in]  0.46 mm [0.018
impeller ]|
Turbine 0.26 mm [0.010 in}  0.53 mm [0.021
Wheel in]

Turbocharger
Page 6-7
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Measure axial clearance (end to end), using dial depth
gauge, Part No. ST-537.

Rebuild or replace the turbocharger if axial clearance is

@, greater than specified. Refer to the N14 Troubleshooting
and Repair Manual, Bulletin No. 3666065, for removal pro-
cedures, Befer to the Turbocharger Rebuild Manual for
rebuild procedures,

Turbo- Bimension
charger
Model No. Minimum Maximum
BHT3C 0.03 mm [0.001 in}] 0.10 mm [0.004 in]

Air Compressor Carbon Buildup
Maintenance Check

Complete air compressor inspection is required every 6000
hours or 2 years.

NOTE: All air compressors have a small amount of oil
carryover that lubricates the piston rings and moving paris,
When this oil is exposed to normal air compressor oper-
ating temperatures over time, it will form varnish or carbon
deposits. lf the following inspections are not done, the air
compressor piston rings will be affected by high operating
temperatures and pressures and will not seal correctly.

Air Compressor Discharge - inspection

A WARNING A

Wear appropriate eye protection and face protection
when using compressed air. Improper use can cause
bodily injury from flying debris and dirt.

Drain the air system wel tank to release the system air
pressure. Remove the air discharge line from the air
compressor.

cpsthma

Measure the total carbon deposit thickness inside the air
discharge line as shown. If the total carbon deposit (X +
X) exceeds 2 mm [1/16 in], clean and inspect the cylinder
head, the valve assembly, and the discharge line. Replace
if necessary. Refer to the Master Repair Manual, Holset®

Air Compressors, Builetin No. 3666121, or contact your

ID of Discharge Line

Cummins Authorized Repair Location.

1D ot Carbon Build Up




N14 Air Compressor Carbon Buildup
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If the total carbon deposit exceeds specifications, continue
checking the air discharge line connections, up to the first
tank, until total carbon deposit is less than 2 mm [1/16 in].
Clean or replace any lines or connections that exceed this
specification.

cpitbka

repair the parts according to the manufacturer's

specifications. >

Inspect any air driers, spitter valves, pressure relief valves,
alcohol injectors, and the air governor for carbon deposits
or malfunctioning parts. Inspect for air leaks. Maintain and D gcﬂ]

3

Air Compressor Intake — Inspection

A WARNING A

Heold the unloader valve down when removing the
capscrews, Personal injury can result from the sudden
release of the spring-loaded unloader valve.

Remove the capscrews, the lock washers, and the flat
washers that secure the unioader valve assembly to the
gylinder head cover. Remove the unloader valve assembly
and the spring from the cylinder head and the cover.

Inspect the unloader valve for carbon buildup. If carbon or
heavy varnish is present, remove, clean, and inspect the
compressor head and the valve assembly. Replace parts
as necessary. Refer to the Master Repair Manual, Holset
Alr Compressors, Bulletin No. 3666121, or contact your
Cummins Authorized Repair Location.
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If the unloader valve is clean or only lightly varnished,
install a new o-ring on the unloader body and a new rect-
angular seal inside the unloader body cavity.

NOTE: The vpen side of the rectangular seal must face the
top of the unioader baody.

A\ CAUTION A

Exceeding the torque specifications on these capscrews
can permanently distort the compressor cover, causing
premature cover gasket leaks.

Lubricate the unloader cap with anti-seize compound. Lu-
bricate the unloader body o-ring with engine oil. Assemble
the unloader assembly to the cylinder head cover. Tighten
the capscrews.

Torque Value: 14 Nem [i124 inb]

Vibration Damper
Maintenance Check
Viscous Vibration Damper

A CAUTION A

The silicone fluid in the damper will become solid after
extended service and will make the damper inoperative,
Aninoperative damper can cause major engine or drive-
line failures.

Vibration dampers have a limited service life. The damper
must be replaced after 576,000 km [360,000 mi] or 15,000
hours of service. '

NOTE: Do not repair or balance a viscous damper in the
field.

Check the damper for evidence of fluid loss, dents, and
wobble. Inspect the vibration damper thickness for any
deformation or raising of the damper front cover plate,

If any variations or deformations are detected, refer to the
Troubleshooting and Repair Manual, N14 Series Engine
(STC, CELECT™, CELECT™ Plusg), Bulletin No. 3666142,
for inspection precedures.
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injector
Clean
PT® (8TC Engines Only)

Every 6000 hours or 3 years (whichever comes first), ciean
and calibrate/check the injectors,

NOTE: Calibration requires special equipment and must
be done at a Cummins Authorized Repair Location.

injectors can be correctly removed for cleaning and cali-
bration by following the removal procedure. Once removed,
take the injectors to a Cummins Authorized Repair Location
for cleaning and calibration.

Remove

A WARNING A

Batteries can emit explosive gases. To avoid personal
injury, always ventilate the compartment before servic-
ing the batteries. To avoid arcing, remove the negative
(-) battery cable first, and attach the negative (-) battery
cable last.

Disconnect the battery cables before removing or installing
the injectors.

Remove the crankcase breather tube.

Remove the 10 capscrews and washers from each rocker
lever cover

Remove the rocker housing cover gaskets.

NOTE; The rocker lever cover gasket can be used again if
it is not damaged. Do not discard it.

NOTE: Do not use solvent to clean the rocker housing
cover gasket. Solvent will damage the o-ring material and
cause it to swell.

Injector
Page 7-1
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Loosen the valve and injector locknuts and adjusting
SCrews,

Remove the rocker lever shaft capscrews.
Remove the rocker lever shaft assembly.

NOTE: Hold the shaft at both ends so that the rocker levers
do not slide off,

NOTE: Mark the crossheads appropriately so they can be
installed in the same location and orientation during the
installation procedure,

Remove the crossheads.

NOTE: Excessive crosshead wear can result if the
crossheads are not installed in their original locations. The
larger hole on the underside of the crosshead must be
oriented toward the exhaust side of the engine.

Remove the injector hold-down clamp capscrew.
Remove the injector and hold-down clamp.

» Use injector puller, Part No. 3822697, to remove
STC injectors. Install the puller into the threaded
hole on top of the injector.

NOTE: i the injector pullers mentioned above are not
available, carefully use a pry bar. Pry upward on the injector
against the cylinder head.
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Install

NOTE: When installing injectors for reuse, new o-rings
must be installed on the iniector.

NOTE:; The CELECT™ Plus injectors require three different
injector o-rings. The o-rings are color-coded as follows:

Top o-ring - Black
Center o-ring - Brown
Botiom o-ring - Black with a white identification dot.

Lubricate the o-rings with lubricating oil just before
installation.

A\ CAUTION A

Do not strike the top stop spring cage when installing
CELECT™ Plus injectors.

Use the CELECT™ Pius injector pullerfinstaller, Part No.
3823579, to install the injector into the cylinder head in-
jector bore with the injector solenoid valve facing the intake
side of the engine.

A CAUTION A

Do not strike or pry on the solenoid. Otherwise, injector
damage will oceur.

After partial installation of the injector, take precautions to
center the solenoid valve between the valve springs. Avoid
contact with the spring coils. If the injector is contacting a
valve spring, use a screwdriver to position the injector
again.

Continue driving the injector into the bore using the puller/
instalier, Part No, 3823579,

A\ CAUTION A

The injector must be fully seated before instailling the
hold-down clamp. The hold-down clamp can not pull
the injector into the bore. Engine damage can occur if
the injector is not fully seated.

install the hold-down clamp capscrew.
Torque Value: 41 Nem {30 fi-Ib]
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Take care to route the injector solenoid leads o avoid
contact with the vaive and injector push tubes.

Connect the injector solenoid leads to the pass-through
connector in the rocker housing. Push the lead into the
connector until a “snap” is heard.

Check the wire connector 1o make sure the connactor is
properly locked in position,

It the wire connector will not lock into position properiy,
refer to the CELECT™ Plus Fuel System Troubleshooting
and Repair Manual, Bulletin No. 3666130.

NOTE: Install the crossheads into their original location to
prevent excessive wear,
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A CAUTION A

Loosen the valve and injector rocker lever adjusting
serews before installing the rocker lever shaft assem-
bly. Otherwise, engine damage will occur.

Install the rocker lever shaft assembly. Make sure both
ends of the rocker lever shaft are properly located on the
dowel alignment pins in the rocker housing.

Install the two rocker lever shaft capscrews.

Tighten the capscrews alternately and evenly to the speci-
fied torgue value.

Torque Value: 156 Nem {115 fi-ib]

\-“-»
UL T i

Set the valves and injectors. Refer to the procedure Qver- .@,
head Adjustment in Section 6.

ckB00wS

{nstal the reusable rocker lever cover gaskets,
Instail the rocker lever covers.

Insiall the 10 capscrews and washers to each rocker lever
cover.

Torque Value: 12 Nem  [108 in-lbj

© &

Insiak the crankcase breather. dh
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Fuel Pump N14

Page 7-6 Maintenance Procedures at 6000 Hours or 3 Years
b Fuel Pump
. : Clean
‘ Ej@. PT® (STC Engines Only)

NOTE: Calibration of CELECT™ Plus fuel pump is not re-

[t Bed . Ty quired.
g S

@ et ol Every 6000 hours or 3 years (whichever comes first), clean
! 2] I[‘_‘Gﬁ' and calibrate the fuel pump.
- > i
oo ] NOTE: Calibration requires special equipment and must
--.|||||II'

be done at a Cummins Authorized Repair Logation.

fpBacve

The fuel pump can be correctly removed for cleaning and
calibration by the following procedure. Once removed, take
the fuel pump to a Cummins Authorized Repair Location for
cleaning and calibration.

Remove

A WARNING A

Batteries can emit explosive gases. To avoid personal
injury, always ventilate the compartment before servic-
ing the batteries. To avoid arcing, remove the negative
{-) Et:’)attery cable first, and attach the negative (-) battery
cable last.

Disconnect the battery cables,

eafcoha

Ciean the fuel pump and the surrounding area before re-
moving it from the engine,

fpBshoa

@@ Remove the wire from the fuel shutoff valve.

Remove the linkage and the return springs from the throttle
lever.
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Remove the fuel tubing and AFC air signal line:
Gear pump cooling drain (1)
Fuel inlet supply line {2}
Fuel rail pressure line (3)
AFC air signal line (4)
Tachometer cable (5)
Fuel pressure sensing line (to STC vaive) (6).

o Remove the four fue! pump mounting capscrews
and the fuel pump.

Rs

» Remove the spider coupling.

Install

install the fuel pump drive spider coupling.
Use a new gasket to install the fuel pump.
Instal the four fuel pump mounting capscrews.

Torque Value: 45 Nem [33 ft-ib]

If the fuel pump is installed to the accessory drive housing
(no compressor), install the new o-ring on the accessory
drive oil drain plug. install the plug in the accessory drive
housing (if used).

install the fuel pump drive spider coupling.

Fuel Pump
Page 7-7
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Use a new gasket fo install the fuel pump,

install and tighten the mounting capscrews to the acces-
sory drive.

Torque Value: 45 Nem [33 ft-ib)

Install the AFC air signal line and fuel tubing:
Gear pump cooling drain (1)
Fuel inlet supply (2)
Fuel rail pressure line (3)
AFC air signal line (4)
Tachometer cable (5)
Fuel pressure sensing fine {to STC valve) (6).

Install the electric wire to the fuel shutoff vaive.

NOTE: The wire connection nut and ground post nut must
be clean and tight.

Install the linkage to the throtile lever.

NOTE: Do not make any adjustments to the throttle stop
screws. [f the throttie does not break over correctly, adjust
the throttle lever or linkage.

Make sure the throttle linkage is adjusted so the throttle
lever breaks over 3 to 6 mm [1/8 to 1/4 in] when the lever
is in the full-throttle position.

NOTE: The throttle lever stop must contact the rear throttle
stap screw.

Make sure the throttle switch operates correctly after the
throttie linkage is adjusted.
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If the engine is equipped with a VS pump, hold the VS lever
counterclockwise (in the idie position). Move the linkage
to the idle position.

if the lever and the linkage are not aligned, adjust the
linkage.

Move the VS lever and linkage clockwise to the maximum
speed position,

If the lever and the linkage are not aligned, adjust the
linkage.

Install the linkage on the lever.
Prime the fuel pump. Refer to Section 1.

Fuel Pump
Page 7-9
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A WARNING A

Batteries can emit explosive gases. To avoid personal
injury, always ventilate the compartment before servic-
ing the batteries. Yo avoid arcing, remove the negative
{-) tl):latt!.c:ry cable first and attach the negative (-) battery
cable last.

Install the battery cables.
Operate the engine and check for leaks.
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N14 Air Starting Motor
Section A - Adjustment, Repair, and Replacement Page A-1
Air Starting Motor

The air starting motor system (tanks, line sizes, and valves) is designed and installed by the original equipment
manufacturers and the starting motor suppliers. Refer any guestions about the air starting systems to the manufacturer.

» Do not operate the air starting motor with air pressure lower than 480 kPa [70 psil.
» Maintain the air starting motor according to the manufacturer's recommendations.
« For maximum efficiency, the hoses, tubes, and lines must not leak.

« Refer to the original equipment manufacturers’ and starting motor manufacturers’ manuals for specific infor-
mation regarding the starting motors, vaives, and systems.
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Battery Cables and Connections
Parallel and Series Connections

A WARNING A

To avoid electrical shock and potential eye danger when
using jumper cables to start the engine, make sure to
connect the cables in parallel: positive (+) to positive
(+) and negative (-) to negative (-). When using an
external electrical source to start the engine, turn the
disconnect switch to the OFF position, and remove the
key before attaching the jumper cables.

The accompanying illustration shows a typical parallel bat-
tery connection. This arrangement doubles the cranking
amperage.

This illustration shows a typical series battery connection.
This arrangement, positive to negative, doubles the volt-
age.

For optimum electrical system and starting motor perfor-
mance, keep batiery connections clean and tight.

Drive Belt, Cooling Fan
Adjust

Loosen the four capscrews that secure the fan hub shaft to
the bracket.

NOTE: Do not adjust bell tension to full value with the
adjusting screw. Belttension can increase when the focknut
is lightened and, therefore, reduce beit and bearing life.

Turn the adjusting screw to increase belt tension.
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Measure the belt tension.

Refer to the Belt Tension Chart in Section V to select the
correct gauge and tension values.

For clogged belts, make sure the belt tension gauge is
positioned so that the center tensioning leg is placed di-
rectly over the high point (hump) of a cog. Other positioning
will result in incorrect measurement.

Tighten the four capscrews until the fan hub is in correct
alignment with the fan hub bracket.

NOTE: Do not tighten the capscrews to full torgue value.
Measure the belt tension.

Tighten the four capscrews.
Torque Value: 110 Nem  [87 fi-ib]
Measure the belt tension again. Adjust if necessary.

Loosen the adjusting screw 1/2 turn to prevent breakage.

Drive Belt, Cooling Fan
Page A-3
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Drive Belt, Water Pump
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Drive Belt, Water Pump

Adjust

l.oosen the locknut that secures the idler puliey to the water
pump. Turn the adjusting screw to adjust the belt tension.

NOTE: Do not adjust belt tension to full value with the
adjusting screw. Belt tension can increase when the locknut
is tightened and, therefore, reduce belt and bearing life.

Secure the idler pulley in position by tightening the locknut.
[51 ft-ib]
Loosen the adjusting screw 1/2 turn to prevent breakage.

Torque Value: 70 Nem

Measure the belt tension again. Adjust if necessary.

Drive Belt, Alternator
Adjust

Loosen the alternator-to-alternator support bracket nut and
capscrew.

Loosen the adjusting link capscrew,

Use a pry bar between the engine and the alternator to
tighten the aiternator belt.
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Use Part No. ST-1138 (Burroughs) or 3822524 (click-type)
belt tension gauge to measure the 1/2-inch-width V-belt
tension.

New Belt Tension Used Belt Tension
620 N [140 Ib} 270 1o 490 N [60 to 110 Ib]

NOTE: A belt is considered used if it has been in operation
for 10 minutes or longer.

if used belt tension is below the minimum value, tighten to
the maximum value.

Replace the bell if it will not maintain the correct tension.

Tighten the adjusting link capscrews to the following torque @
values (grade 5 or higher):

Bolt Size Threads/ Nem it-tb
Inch

5/16 18 20 (18]

716 14 34 [25]

1/2 13 68 50}

Tighten the alternator-to-alternator support capscrew and ™
nut to the following torque vaiues {grade 5 or higher): .

Bolt Size Threads/ Nem ft-lb

Inch
3/8 16 41 {30}
7116 20 88 [65]
142 13 108 [80]
Turbocharger @@
Remove

Remove the oll supply and the oil drain tubes from the
turbocharger.

tb$tbmj
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Remove the intake and the exhaust pipes from the turbo-
%} charger.

Remaove the CAC piping from the discharge elbow.

Remove the four turbocharger mouniing nuts.
%@ Remove the turbocharger, and discard the gasket.

NOTE: If the turbocharger mounting nuts do not loosen
freely, spiit the nuts to avold breaking a mounting stud.

Install

Apply a film of high-temperature anti-seize compound, Part
No. 3823087, onto the turbocharger mounting studs.

Anti-Seize
Compound tb1hshe

four mounting nuts.
Tighten the mounting nuts.

Torque Value: 68 Nem [50 ft-lb]

install a new mounting gasket, the turbocharger, and the
&\
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Install the discharge eibow and clamp onto the CAC pipe
connection.

NOTE: Do not tighten the clamp until the elbow is installed
on the turbocharger.

Install a new o-ring seal, the clamp, and the discharge
glbow to the turbocharger.

Tighten the clamps.
Torque Vaiue: 8.5 Nem [75 in-b]

install a new gasket, oil drain tube, and capscrews.
Tighten the capscrews.
Torque Value: 44 Nem {32 ft-lb]

Pour 50 to 60 cc [2.0 to 3.0 oz] of clean engine oil into the
turbocharger oif supply opening.

© &

Turbocharger
Page A-7

thitbhe

D &5

thicrma

AN
} thitbwe




Engine Storage - Long Term
Page A-8

e (&

.=

N
R,

S5

N14
Section A - Adjustment, Repair, and Replacement

A cauTion A

Proper routing of the turbocharger oil supply tube is
critical to avoid failure. Avoid any tube-to-metai contact.
The infet supply fitting must be oriented slightly off-
vertical fo allow praper alignment,

If installing a new turbocharger, install the maie union el
bow.

Instali the turbocharger ofl supply tube on the elbow.
Torque Value: 30 Nem [22 ft-Ib]

Install the intake and exhaust pipes to the turbocharger,
and tighten the clamps.

Torgue Value: 8.5 Nem [75 in-Ib]
Operate the engine, and check for air and oil leaks.

<<= Engine Storage - Long Term

if the engine will be out of service jonger than 6 months,
take special precautions to prevent rust. Contact your Cum-
mins Authorized Repair Location, or refer to the N14 En-
gine Shop Manual, Bulletin No. 3810487, for information
concerning engine storage procedures.
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System Diagrams - General Information

The following drawings show the flow through the engine systems. Although parts can change beiween different
applications and installations, the flow remains the same. The systems shown are:

Fuel System

Lubricating Oil System

o

Coolant System

intake Air System

Exhaust System
* Compressed Air System.
Knowledge of the engine systems can help you in troubleshooting, service, and general maintenance of your engine.




Flow Diagram, Fuel System
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Fuel Rail Pressure Line
Injector

Injector Fuel Drain Return
Fuel Return to Tank

Fuel Inlet Supply

Fuel Filter

N14
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Flow Diagram, Fuel System

05100083

STC Fuel System

7. Gear Pump Cooling Drain

8. Fuel Pump

9. 8TC Centrol Vaive
10. STC Fuel Pressure Sensing Line
11. Fuel Crossover.
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05100082

CELECT™ Plus Fuel System

1. Fuel Gear Pump 5. Injector Fuel Drain Return
2. Fuel Rail Pressure Line 6. Cooling Plate {behind ECM})
3. Fuel Crossover fubes 7. Fuel Inlet Supply

4. Injector 8. Fuel Filter.



Flow Diagram, Lubricating Oil System

Page D-4
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3

1. Oil Pump

2. To Lubricating Qil Cooler

3. From Lubricating Oil Cooier

4. Piston Cooling Nozzle

5. Main Oil Rifle

6. Cam Bushings

Ni4

Section D - System Diagrams

9

Flow Diagram, Lubricating Qil System

7. To Overhead

8. Main Bearing

9. Connecting Rod Drilling
10. Rifle Pressure Signal Line
11. Suction Tube,

47100083
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S U T S

Flow Piagram, Lubricating Oil System

Fiow Diagram, Lubricating Oil System

From Oil Pump

0il Cooler Thermostat

0il Cooler

Combination Full-Flow/Bypass Qil Filter
To Main Rifle

Turbocharger Qil Supply

7. Turbocharger Drain

8. O Filter Bypass Valve

9. From Qil Cooler

10.
1.
12.

Bypass Filter Gii to Sump
Full-Flow Filtration
Bypass Filtration.

Page D-5
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Flow Diagram, tubricating Qil System
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U o

Viscosity Sensor

Rifle Pressure Supply Line
Regulator Signal Line

Ot Supply Line

STC Valve

Fuel Rail Pressure Line
Lubricating Oil Supply Line

N14
Section D - System Diagrams

07100064

VISCOSITY SENSOR AND STC CONTROL VALVE

8. Qil to Tappets

. Check Vaive
10.
11.
12.
13.

External Oii Manifold

STC Injector Tappet (inside injector)
Internal Oil Tube

External Oil Manifold Connector.
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Flow Diagram, Cooling System
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08100038

Cooling System

1. Water Pump 8. Thermostat

2. Oil Cooler 7. Bypass

3, Water Manifold 8. To Radiator

4. Qil Cooler Supply 9. Water Pump Inlet

5. Qil Cooler Return 10. Coolant Filter Head Shutoff Valve.
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Aftercooler Thermostat Housing
CELECT™ Plus LTA Cooling System

Thermostat Closed Thermostat Open
1. From Water Pump 5. To Water Pump
2. To Engine Aftercooler 6. To Low-Temperature Aftercooler Radiator
3. From Engine Aftercooler 7. From Low-Temperature Aftercooler Radiator
4. To Radiator 8. To Radiator
9. From Engine Aftercooler

10. To Engine Aftercooler.



N14 Flow Diagram, Air Intake System
Section D - System Diagrams Page D-9

Flow Diagram, Air Intake System

10100052

Flow Diagram, Air Intake System

1. Turbocharger Compressor 3. Intake Manifold
2. Aftercooler 4, Intake Vaive Ports.
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Flow Diagram, Exhaust System
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Flow Diagram, Exhaust System

1. Exhaust Valve Ports 3. Turbocharger Turbine,
2. Exhaust Manifoid
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Flow Diagram, Compressed Air System

12200009

Fiow Diagram, Compressed Air System

1. Air Governor Signal 3. Lubricant
2. Air 4. Coolant.




Flow Diagram, Compressed Air System N14
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Holset E-Type System with Air Dryer

1. Governor 5. Reservoir {(wet tank}
2. Discharge 6. Check Valve
3. Intake 7. Air Dryer

4. Air Compressor 8. Econ Vaive.



N14 Flow Diagram, Compressed Air System
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Holset E-Type System without Air Dryer

1. Governor 5. Reservoir {wet tank)
2. From Reservoir 6. Compressor
3. E-Type Unloader 7. Discharge

4, intake 8. From Unioader.
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Additional Service Literature
The following publications can be purchased:

Bulletin No. Title of Publication

3378000 Air for Your Engine

3666090 Specification Manual, 1994 Certification Levels N14

3810340 Cummins Engine Oil Recommendations

3378001 Fuel for Cummins Engines

3666130 CELECT™ Plus, Troubleshooting and Repair Manual

3387251 Coolant Additives and Filtration

3387266 Cold Weather Operation

3810313 PT® (Type D) STC Injector Shop Manual

3810487 Shop Manual, N14 Engines

3810481 Troubleshooting and Repair Manual, STC/PT® Fuel System, N14 Engines
3666142 '[I;Z%L;?Eeshooting and Repair Manual, N14 Series Engines (STC, CELECT™, CELECT™
3666070 Troubleshooting and Repair Manual, CENTRY™ System

3666078 CENTRY™ Wiring Diagram

3666146 CELECT™ Plus Wiring Diagram




Service Literature Ordering Location

Page L-2

N14

Section L - Service Literature

Service Literature Ordering Location

Region
United States and Canada

U.K., Europe, Mid-East, Africa,

and Eastern European Countries

South and Central America
(excluding Brazil and Mexico)

Brazil and Mexico

Far East (excluding
Australia and New Zealand)

Australia and New Zealand

Ordering Location
Cummins Distributors

or
Contact 1-800-DIESELS
{1-800-343-7357)

Cummins Engine Co., Lid.
Royal Oak Way South
Daventry

Northants, NNT1 5NU, England

Cummins Americas, Inc.
16085 N.W. 52nd Avenue
Hialeah, FL 33104

Cummins Engine Co., Inc.

international Parts Order Dept,, MC 40831
Box 3005

Columbus, [N 47202-3005

Cummins Diesel Sales Corp.
Literature Center

8 Tanjong Penjuru

Jurong Industrial Estate
Singapore

Cummins Diesel Australia
Maroondah Highway, PQ.B. 139
Ringwood 3134

Victoria, Australia

Obtain current price information from your local Cummins Distributor.

g-01 {loc)
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Component Manufacturers’ Addresses
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Component Manufacturers’ Addresses

NOTE: The following list contains addresses and telephone numbers of suppliers of accessories used on Cummins

engines. Suppliers can be contacted directly for any specifications not covered in this manual.

Air Compressors

Bendix Heavy Vehicies Systems
Div. of Allied Austomotive

901 Cleveland Strest

Elyria, OH 44036

Telephone: (216) 329-800C

Holset Engineering Co,, Inc.
1320 Kemper Meadow Drive
Suite 500

Cincinnati, OH 45240
Telephone: (513} 825-0600

Midland-Grau

Heavy Duty Systems

Heavy Duty Group Headquarters
10930 N, Pamona Avenue
Kansas City, MO 84153
Telephone: (816) 891-2470

Air Cylinders

Bendix Ltd.

Douglas Road
Kingswood

Bristal

Engiand

Telephone: 0117-671881

Catching Engineering
1733 North 25th Avenue
Melrose Park, Il. 60180
Telephone: (708) 344-2334

TEC - Hackeit Inc.

8900 Rawles Avenue
Indianapolis, IN 46219
Telephone: (317) 895-3670

Air Heaters

Fleetguard, Inc.

1200 Fleetguard Road
Cookeville, TN 38502
Tetephone: (615) 526-9551

Kim Hotstart Co.

RO. Box 11245

Spokane, WA 99211-0245
Telephone: (509) 534-6171

Air Starting Motors

ingersoll Rand

Chorley New Road
Horwich

Boiton

Lancashire

Engiand

BLE BJN

Telephone: 01204-65544

ingersoll-Rand Engine
Slarting Systems

888 Industrial Drive
Eimhurst, 1L 60126
Telephone: (708) 530-3875

StartMaster

Air Starting Systems

A Division of Sycon Corporation
9595 Cheney Avenue

P Q. Box 491

Marion, OH 43302

Jelephone: (614) 382-6771

Alternators

Robert Bosch Lid.

PO. Box 98

Broadwater Park

North Orbital Road
Denham

Uxbridge

Middlesex UD8 5HG
England

Telephone; 01895-833633

Butec Electrics
Claveland Road
Leyland

PRS 1XB

England

Telephone: 01744-21663

C.AV. Electrical Equipment
RP.O. Box 36

Warple Way

London

W3 788

Engiand

Telephone: 01-743-31H1

A.C. Delco Components Group
Civic Offices

Central Milton Keynes

MKS 3EL

England

Telephone: 01908-660(1

C. E. Niehoff & Co.

2021 lLee Street
Evanston, L. 60202
Jelephone: (708) B66-6030

Delco-Remy Amaerica

2401 Columbus Avenue
P.O. Box 2439

Anderson, IN 46018
Telephone: (317) 646-3528

Leece-Neville Corp.

400 Main Strest

Arcade, NY 14008
Telephone: (716) 482-1700

Auxiliary Brakes

The Jacobs Manufacturing Company

Vehicle Equipment Division
22 East Dudley Town Road
Bloomfield, CT 08002
Telephone: (203) 243-1441

Belts

Dayco Rubber U.K.
Sheffield Strest
Stockport

Cheshire

SK4 1RV

England

Telephone: 061-432-5163

T.B.A. Belting l.id.

RO, Box 77

Wigan

Lancashire

WN2 4XQ

England

Telephone: 01942-59221

Dayco Mig.

Belt Technical Center
1955 Enterprize
Rochester Hills, Mi 48309
Telephone: (810) 853-8300

Gates Rubber Company
900 S. Broadway
Denvar, CO 80217

Goodysar Tire and
Rubber Company
industrial Products Div.
2601 Fortune Circle East
indianapoiis, IN 46241
Telephone: (317} 898-4170

Catalytic Convertors

Donatdson Company, Inc.
1400 Waest 94th Street
PO. Box 1299
Minneapolis, MN 55440
Telephone: (612) 887-3835

Nelson Division
Exhaust and Filtration Systems

1801 U.S. Highway 51 P.O. Box 428

Stoughton, WI 53588
Telephone: (608) 873-4200

Walker Manufacturing
3901 Willis Road

PO. Box 157

Grass Lake, Ml 49240
Telephone: (5§17} 522-5500

Coolant Level Switches

Robertshaw Contrals Company
F.O. Box 400

Knoxville, TN 37801
Telephane: (218) 8B5-1773

Clutches

Twin Disc international S.A.
Chaussee de Namur
Nivelies

Belguim

Telephone: G67-224941

g-04 {emp-add)
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Twin Disc Incorporated
1328 Racine Street
Racine, WI 53403
Telephone: (414) 634-1981

Coolant Heaters

Fleetguard, Inc.,

1200 Fleetguard Road
Cookeville, TN 38502
Telephone: (615) 528-9551

Drive Plates

Detroit Diesel Allison
Division of General Motors
Corporation

PO. Box 894

Indianapolis, IN 46206-0894
Telephone: (317) 242-5000

Electric Starting Motors

Butec Electrics
Cleveland Road
Leyland

PR5 iXB

Engiand

Telephone: 01744-21663

C.A.V. Electricat Equipment
RPO. Box 36

Warple Way

London

W3 788

Engiand

Telephone: 01-743-3111

A.C. Delco Components Group
Civic Offices .
Central Milton Keynes

MKS 3EL

England

Telephone: 0808-66001

Delco-Remy America

2401 Columbus Avenue
PO, Box 2439

Anderson, IN 46018
Telephone: (317) 646-3528

Leace-Neville Corp.

400 Main Street

Arcade, NY 14008
Telephone: (716} 492-1700

Nippondenso inc.

2477 Denso Drive

R0O. Box 5133

Southfield, Mi 48086
Telephone: (313) 350-7500

Electronic Swiiches

Cutier-Hammer Products
Eaton Corporation

4201 N. 27th Street
Milwaukee, W1 53216
Telephone: (414) 4496600

Engine Protection Controls

Flight Systems Headquarters
Hempt Road

PO, Box 25

Mechanicsburg, PA 17055
Telephone: (717) 687--0333

The Nason Company
2810 Blue Ridge Blvd.
West Unian, SC 29696
Telephone: (B03) 638-9521

Teddington Industriat
Equipment

Windmill Road

Sunburn on Thames
Middlesex

TW16 7HF

England

Telephone: 09327-85500

Fan Clutches

Kysor Cooling Systems N.A.
6040 West 62nd Street
Indianapolis, IN 46278
Telephone: {317) 328-3330

Holset Engineering Co. Lid.
RPO. Box A9

Turnbridge

Huddersfield, West Yorkshire
England HDE& 7RD
Telephone: 01484-22244

Horton Industries, Inc.
RO. Box 9455
Minneapolis, MN 55440
Telephone: (612) 378-8410

Rockiord Clutch Company
1200 Windsor Road

P.O. Box 2908

Hockford, Ik 61132-2908
Telephone: (815) 633-7460

Fans

Trufio Ltd.

Westwoeod Road
Birmingham

B8 7JF

England

‘Telephone: 021-557-4101

Hayes-Albion Corporation
Jackson Manufacturing Plant
1999 Wildwood Avenue
Jackson, Ml 49202
Telephone: (517} 782-8421

Engineered Cooling Systems, Inc.

201 W. Carmel Drive
Carmel, IN 46032
Telephone: (317) 846-3438

Brookside Corporation
RPQ. Box 30

McCordsville, IN 46055
Telephone: (317) 335-2014

TCF Aerovent Company
§100 Purdue Rd., Suite 101
Indianapolis, IN 46288-1180
Telephone: (317) 872-0030

Kysor-Cadiifac

1100 Wright Street
Cadillac, M| 49601
Telephone: (616) 775-4681

Schwitzer

6040 West 62nd Street
RO. Box 80-B
Indianapolis, IN 46206
Teiephone: (317) 328-3010

Fault Lamps

Cutler-Hammer Products
Eaton Corporation

4201 N. 27th Strest
Milwaukee, W 53216
Teiephone: {414} 449-6800

Filters

Fleetguard international Corp.

Cavairy Hill Industrial Park
Weedoen

Northampton NN7 4TD
England

Telephone: 01327-41313°

Flestguard, Inc.

1200 Flestguard Road

Cookeville, TN 38502

Telephone: 1-800-22-Filters
(1-B0D-223-4583)

Flexplates

Corrugated Packing and
Shest Metal

Hamsterley

Newcastle Upon Tyne
England

Telephone; 01207-560-505 ]

Allison Transmission
Division of General Motors
Corporation

FO. Box 884

indianapolis, IN 46206-0894
Telephone: (317) 242-5000

Midwest Mfg. Co.

28500 Southfield Road, Suite 122

Scuthfield, M1 48076
Telephone: {313) 642-5355

Wohlert Corporation

708 East Grand River Avenue
P.G. Box 20217

Lansing, M1 48901
Telephone: (517) 485-3750

Fuel Coolers

Hayden, Inc.

1531 Pomona Road

R.O. Box 848

Cerona, CA 91718-0848
Telephone: (208) 7362665

Fuel Pumps

Robert Bosch Corp.
Automotive Group
2800 South 25th Ave,
Broadview, Il 60153

Fuel Warmers

Fleatguard, inc.

1200 Fleetguard Road
Cookeville, TN 38502
Telephone: (615) 526-9551

N14

Section M - Component Manufacturers



N14

Section M - Component Manufacturers

Gauges

ALS.

Dyffon industrial Estate
Ystrad Mynach

Hengoed

Mid Glamaorgan

CF8 7XD

England

Telephone: 01443-812791

Grasslin UK. Lid.

Vale Rise

Tonbridge

Kent

TN 1TB

Engiand

Telephone: 01732-352888

tcknield Instruments Ltd.
Jubilee Road
Letchworth

Herts

England

Tetephone: 04626-5551

Superb Tool and Gauge Co.

21 Princip Street
Birmingham

B4 81E

England

Telephone: 021-359-4876

Kahi Electrical and Plastics
Cranborne Road

Potters Bar

Heris

ENG 3JP

Engiand

Telephone: 01707-53444

Datcon Instruments

0. Box 128

East Petersburg, PA 17620
Tetephone: (717} 568-5713

Rochester Gauges, Inc.
11616 Harry Hines Bivd.
PO. Box 29242

Dallas, TX 75229
Telephaone: (214} 241-2161

Governors

Woodward Governors Ltd.
PO. Box 15

663/664 Ajax Avenue
Slough

Bucks

SL1 4DD

England

Telephone: 01753-26835

Woodward Governar Co.
RO, Box 1519

Fort Coliins, CO B0522
Telephone: (303) 482-5811
(800) 523-2831

Barber Colman Co.

1354 Clifford Avenue
Loves Park, il. 61132
Telephone: {815) 637-3000

United Technologies
Diesel Systems

1000 Jorie Bivd.

Suite 111

Qak Brook, L 89521
Telephaone: (312) 325-2020

Heat Sleeves

Bentley Harris Manufacturing Co.
100 Bentley Harris Way
Gordonville, TN 38563
Telephone: (313} 348-5779

Hydraulic and Power Steer-
ing Pumps

Hobourn Automotive

Temple Farm Works

Priory Road

Strood

Rochester

Kent, England

MEZ2 2BD

Telephone: 01634-71773

Honeywell Control Systems Lid.
Honeywell House

Charles Square

Brackneil

Berks RG12 1EB

Telephone: 01344-4245

Sundstrand Hydratec Lid.
Cheney Manor Trading Estate
Swindon

Wiltshire

SN2 2P

Engiand

Telephone: 01793-30101

Sperry Vickers

£0. Box 302

Troy, M1 48084

Telephons: (313} 280-3000

ZF

RO, Box 1340
Grafvonsoden Strasse

5-9 D7070

Schwaebisch Gmuend
Germany

Telephone: 7070-7171-31510

in-Line Connectors

Pioneer-Standard Electronics, Inc.
5440 Neiman Parkway

Soion, OH 44139

Telephone: (216) 348-1300

Deutsch

industrial Products Division
37140 Industrial Avenue
Hemet, CA 92343
Teiephone: (714} 928-1200

Oil Heaters

Fleetguard, Inc.

1200 Fleetguard Hoad
Cookeville, TN 38502
Telephone: {615} 526-9551

Component Manufacturers’ Addresses
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Kim Hotstart Co.

RO. Box 11245

Spokane, WA 89211-0245
Telephone: (503) 534-6171

Prelubrication Systems

RPM Industries, Inc.

Suite 109

55 Hickory Street
Washington, PA 15301
Telephone: (412) 228-5130

Radiators

JB Radiator Specialties, Inc.
PO. Box 292087
Sacramento, CA 95829-2087
Telephone: (916} 381-4791

The G&0 Manufacturing Company
100 Gando Drive

P.O. Box 1204

New Haven, CT 06505-1204
Telephone: {203) 562-5121

Young Radiater Company
2825 Four Mile Road
Racine, W! 53404
Telephone: (910) 271-2397

. and M Radiator, Inc.
1414 East 37th Strest
Hibbing, MN 55746
Telephone: (218} 263-8893

Throttle Assemblies

Wiltiams Contrals, Inc.
14100 SW 72nd Avenue
Portiand, OR 97224
Telephone: (503) 6848600

Torque Converters

Twin Disc International 8.A.
Chaussee de Namur
Nivelles

Belgium

Telephone: 067-224941

“Twin Disc Incorporated
1328 Racine Strest
Racine, WI 53403-1758
Telephone: {414) 634-1981

Rockford Powertrain, Inc.
Off-Highway Systems
1200 Windsor Road

PO. Box 2908

Rockford, 1. 6§1132-2908
Telephone: (815) 633-7460

Modine Mfg. Co.

1800 DeKoven Avenue
Racine, Wi 53401
Telephons: (414) 636-1640
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Service Assistance

Routine Service and Paris

Personnel at Cummins Authorized Repair Locations can assist you with the correct operation and service of your engine.
Cummins has a worldwide service network of more than 5,000 Distributors and Dealers who have been trained to
provide sound advice, expert service, and complete parts support. Check the telephone directory yellow pages or refer
to the directory in this section for the nearest Cummins Authorized Repair Location.

Emergency and Technical Service

The Cummins Customer Assistance Center provides a 24-
hour, toll free telephone number to aid in technical and
emergency service when a Cummins Authorized Repair
Location can not be reached or is unable to resolve an
issue with a Cummins product.

if additional assistance is required, call Toll-Free:

1-800-DIESELS
(1-800-343-7357)

e includes all 50 states, Bermuda, Puerto Rico, Virgin
Islands, and the Bahamas.

0500V

» Qutside of North America contact your Regional
Office. Telephone numbers and addresses are listed
in the International Directory.

4-02 {sve-aasist-int)
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Problem Solving

Normally, any problem that arises with the sale, service, or repair of your engine can be handled by a Cummins
Authorized Repair Location in your area. Refer to the telephone directory yellow pages for the one nearest you. If the
problem has not been handled satisfactorily, follow the steps outlined below:

1. If the disagreement is with a Dealer, talk to the Cummins Distributor with whom he has his service agreement.

2. If the disagreement is with a Distributor, call the nearest Cummins Division or Regional Office; however, most
problems are solved below the Division or Regional office level. Telephone numbers and addresses are fisted in
this section. Before calling, write down the following information:

a. Engine model and serial number

Type and make of equipment

Total kilometers [miles] or hours of operation
Warranty start date

Nature of problem

e a0 o

Summary of the current preblem arranged in the order of occurrence
g. Name and location of the Cummins Distributor or Dealer

3. ltaproblem can not be resolved satisfactorily through your Cummins Authorized Repair Location or Division Office,
write to:

Cummins Customer Assistance Center - 41403, Cummins Engine Company, Inc., Box 3005, Columbus, IN 47202-3005
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Division and Regional Offices

NOTE: The following list contains offices in U.S., Canada, Australia, New Zealand, and Puerto Rico.

Uniied States Cummins Latin America
Southern Division Office ey e
Cummins Engine Company, Inc. Miramar, FL 33025

425 Franklin Road S.W. Telephone: (305) 621-1300

Suite 500

Marietta, GA 30067 NOTE: This office serves Puerto Rico
Telephone: (770) 423-1108 and South America exciuding Brazil.

FAX: (770) 499-8240

Plains Regional Office
Cummins Engine Company, Inc.
1501 Central Drive

Suite 356

Bedford, TX 768021

Telephone: {817) 267-3172

FAX: NIA

Canada

Canadian Division Office
Cummins Diese! of Canada, Lid.
5575 North Service Road
Burlingion, Ontario L726M1
Telephone: (805) 331-5944

FAX: (905) 331-0276

Western Canada Regional Office
Cummins Diesel of Canada, Ltd.
18452 - 96th Avenue

Surrey, B.C. V3T 4W2

Telephone: (604} 882-5727

FAX: (604) 882-9110

Eastern Canada Regional Office
Curnmins Diesel of Canada Lid.
7200 Trans Canada Hwy.

Pt. Cuaire, Quebec H8R 1C0
Telephane: (514) 695-2402

FAX: (514} 695-8917

Central Canada Regional Office
Cummins Diese! of Canada Lid.
4887 - 35th Street SE

Calgary, Alberta T2B 3C6

FAX; (403) 568-8974

Australia Regional Office

Cummins Engine Company Pty. L.td.
2 Caribbean Drive

Scoresby, Victoria 3179

Australia

Teiephone: (61-3) 9765-3222

FAX: (61-3) 9763-0079

NOTE: This office also serves New
Zealand.

Cummins Americas Regional
Office

g-06 (deme-regional}
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Distributors and Branches - United States

Alabama

Birmingham Distributor
Cummins Alabama, Inc.
2200 Pinson Highway

RO. Box 1147

Birmingham, AL 35201
Telephone: (205) 841-0421
FAX: (205) 849-5926

Mobile Branch
Cummins Alabama, Inc.
1824 N. Beltline Hwy.
Mobile, AL 386011598
Tetephone: {334) 456-2236
FAX: (334) 452-6419

Mobile Onan/Marine Branch
Cummins Alabama, inc.

3422 Georgia Pacific Avenue
Mobile, AL 36617

Telephone: (334) 452-6426

FAX: (334) 473-6657

Montgomery Branch
Cumrmins Alabama, Inc.
2325 West Fairview Avenue
Mantgomery, AL 36108
Telephone: (205) 263.2594
FAX: (205) 263-2594

Alaska

Anchorage - (Branch of Seattle)
Cummins Northwest, Inc.

2618 Commercial Drive

Anchorage, AK 99501-3095
Telephone: (907) 279-7534

FAX: (907) 276-6340

Arizona

Phoenix Distributor and Branch
Cummins Southwest, inc.

2239 N. Black Canyon Hgwy
Phoenix, AZ 85009

Telephone: (602) 252-8021

FAX: (602) 253-6725

Tucson Branch
Cummins Southwest, Inc.
1912 Wast Prince Road
Tucson, AZ B5705
Telephone: (520) 887.7440
FAX: (520) 8874173

Arkansas

Little Rock - {Branch of Memphis)

Cummins Mid-South, Inc.
6600 Interstate 30
Little Rock, AR 72209
Telephone:
Sales: (501) 569-5600
Service: (601) 569-5656
Parts: (501) 569-5613
FAX: (501) 565-2199

g-18 {dom-distrlbutor)

California

San Leandro Distributor
Cummins West, Inc.

14775 Wicks Blvd,

San Leandro, CA 94577~8773
Telephone: (510) 351-810%
FAX: {510) 352-3925

Arcata Branch
Cummins West, Inc.

4801 West End Road
Arcata, CA 95521
Telephone: (707) 822-7392
FAX: {707) 8227585

Bakersfield Branch
Cumming West, Inc.

4601 East Brundage Lane
Bakersfield, CA 93307
Teiephone: (B05) 325-9404
FAX: (805) 861-8719

Fresno Branch
Cummins West, Inc.

2740 Church Avenue
Fresne, CA 93708
Telephone: (209) 495-4745
FAX: (209) 486-7402

Redding Branch
Cummins West, Inc.
20247 Charianne Drive
Redding, CA 96001
Telephone: {916) 222-4070
FAX: {918) 224-4075

Stockton Branch
Cummins West, Inc.

41 West Yokuts Avenue
Suite 131

Stockton, CA 85207
Telephona: (209) 473-0386
FAX: (209) 478-2454

West Sacramento Branch
Cummins West, inc.

2661 Evergreen Avenue
West Sacrameanto, CA 95691
Telephone: (916) 371-0630
FAX: (916) 371-2849

Los Angeles Distributor
Cummins Cal Pacific inc.
1938 Deere Avenue (Irving)
frvine, CA 82606
Telephone: (349) 253-6000
FAX: (940) 253-6080

Montebello Branch
Cummins Cal Pacific Inc.

1105 South Greenwood Avenue
Montebello, CA 90640
Telephone: (323) 728-8111
FAX: (323) 8887422

Bloomington Branch
Cummins Cal Pacific Inc.
3061 S. Riverside Avenue
Bloomington, CA 92377
Telephone: (809} B77-0433
FAX: (909) 877-3787

San Diego Branch
Cummins Cal Pacific Inc.
310 N. Johnson Avenue
El Cajon, CA 92020
Telephone: (618) 593-3093
FAX: (619) 503-0600

Ventura Branch
Cummins Cal-Pacific Inc.
3958 Transport St.
Ventura, CA 83003
Telephone: (805) 6447281
FAX: (B05) 644-7284

Colorado

Denver Distributor
Cummins Rocky Mountain, Inc.
5100 East 58th Avenue
Commerce City, GO 80022
Teiephone: {303) 287-0201
FAX: (303) 2887080

Denver Onan/industrial Branch
Cummins Rocky Mountain, Inc.
5100 East 58th Ave,

Commerce City, CO 80022
Telephaone: (303) 286-7697

FAX: (303) 287-4837

Burango Branch

Cummins Rocky Mountain, Inc.
13595 County Road 213
Durango, CO 81301
Telephone: (970) 259-7470
FAX: (970} 2597482

Grand Junction Branch
Gummins Rocky Mountain, inc.
2380 U.8. Highway 6 & 50

PO, Box 339

Grand Junction, CO 81501
Telephone: (303) 242.5778
FAX: {303) 243-5485

Connecticut

Rocky Hill - (Branch of Bronx)
Cummins Metropower, Inc.

914 Cromwel! Ave,

Rocky Hilf, CT 06087

Telephone: (860) 528-7474

FAX: (860) 528-7524
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Florida

Tampa Distributor

Cummins Southeastern Power, Ine.
Corporate Office

5421 N. 58th Street

Tampa, FL 33610

Telephone: (813} 621-7202

FAX: {813} 6218250

Ft. Myers Branch

Cummins Southeastern Power, inc,
2671 Edison Avenue

Ft. Myers, FL. 33302

Telephone: (841) 337-12H

FAX: (941) 337-8374

Jacksonville Branch

Cummins Southeastern Power, Inc.
755 Picketivilie Rd.

Jacksonville, FL 32220

Telephone: {804) 378-1902

FAX: {904) 378-1804

Hialeah {Miami} Branch
Cummins Southeastern Power, Inc.
9900 N.W. 77th Avenue

Hialeah Gardens, FL 33016
Telephone: {305} 821-4200

FAX: (305) 557-2982

Qcala Branch

Cummins Southeastern Power
321 Southwest 52nd Ave,
Qcala, FL 34474-1882
Telephone: (352) 861-1122
FaX: (352) 861-1130

Orlando Branch

Cummins Southeastern Power, Inc,
4020 North

Qrange Blossom Trail

Oriando, FL 32810

Tetephone: (407) 298-2080

FAX: (407) 260-8727

Tampa Branch

Cummins Southeastern Power, Inc.
5912 E. Hillsborough Avenue
Tampa, FL 33610

Telephone: (813) 626-1101

FAX: (B13) 628-4183

Georgia

Atlanta Distributor
Cummins South, Inc.
5125 Georgia Highway 85
College Park, GA 30349
Tetephone: (404} 763-0151
FAX: (404) 766-2132

Albany Branch
Cummins South, inc.
1915 W. Oakridge Drive
Albany, GA 317074938
Telephane: {912) 888-6210
FAX: {912) 883-1670

Atlanta Branch

Cummins South, Inc.

100 University Avenue, S.W.
Atianta, GA 30315-2202
Tetephone: (404} 527-7800
FAX: (404) 527-7832

Augusta Branch
Cummins South, inc.
1255 New Savannah Road
Augusta, GA 30901-3891
Telephone: {706) 722-8825
FAX: {706) 722-7553

Savannah Branch
Cummins South, Inc.
8 Interchange Court
Savannah, GA 314011827
Tetephone: (912) 232-5565
FAX: (912) 232-5145

Hawaii

Kapolei Distributor

Cummins Hawail Diesel Power, Inc.
91-230 Kalzeloa Blvd.

Kapoiei, HI 96707

Telephone: {B0B) 662-8110

FAX: {B0B) 882-8477

Idaho

Boise - (Branch of Salt Lake City)
Cummins Intermountain, inc.

2851 Federal Way City

Boise, ID 83705

Telephone: (208) 336-5000

FAX: (208} 338-5436

Pocatello - (Branch of Salt Lake City)
Cummins intermountain, inc.

14209 Highway 30 West

Focatello, ID 83201

Telephone: (208) 234-1661

FAX: {20B) 2341662

Ittinois

Chicago Distributor
Cummins Northern {llinois, Inc.
7145 Santa Fe Drive
Hodgkins, 1L 60525
Telephone: (708} 579-9222
FAX: (70B) 352-7547

Bloomington-Normal — (Branch of
Indianapolis)

Cummins Mid-States Power, Inc.

(at U.S. 51 N and 1-65)

414 W. Northtown Road
Bloomingion-Normal, 1L 61761
Telephone: (309) 452-4454

FAX: (309) 452~1642

Onan Branch

Cummins/Onan Northern Hlinois
B745 W. B2nd Place

Justin, 1L 60458

Telephone: (708) 563~7070

FAX: (70B) 563-7085
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Harrisburg (Branch of 5t. Louis)
Cummins Gateway, Inc.

Highway 45 North

Harrisburg, L. 62946

Telephone: (618} 273-4138

FAX: (618} 273-4531

Rock Island - (Branch of Omaha)
Cummins Great Piains Diesel, Inc.
7820 - 42nd Street West

Rock isiand, L 61204

Telephone: (309) 787-4300

FAX: (309) 787-4397

Onan Branch

Cummins Gateway, inc.

#1 Extra Mile Drive
Coliinsvilie, Il 62234
Telephone: (618} 345-0123
FAX: (314) 5316604

Indiana

Indianapolis Distributor
Cummins Mid-States Power, inc.
F.O. Box 42817

3762 West Morris Strest
indianapolis, IN 46242-0917
Telephone: {317} 243-7979

FAX: (317) 2401925

Evansville - (Branch of Louisville)
Cummins Cumberland, inc.

7901 Highway 41 North

Evansville, IN 47711

Telephone: (812) 867-4400

FAX: (812) 421-3282

Fit. Wayne Branch

Cummins Mid-States Powes, Inc.
3415 Coliseum Blvd. Wast

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

Ft. Wayne, IN 46808
Telephone: {219} 482-3691

FAX: (219) 484-8930

Gary - {(Branch of Chicago)
Cummins Northern lllinots, Inc.
1440 Texas Street

Gary, IN 46402

Telephone: (219) 885-5591

FAX: (219) 883-4817

Indianapoliis Branch
Cummins Mid-States Power, Inc.
P 0. Box 42917

3621 West Morris Street
Indianapolis, IN 46242-0917
TFelephone: {317) 244-7251

FAX: {317) 240-1215

Onan Branch

Mid-States Power, Inc.

43071 W. Morris Street

PO. Box 42017

Indianapolis, IN 46240-0817
Telephone: (317) 240-1967
FAX: (317) 240-1975
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Cedar Rapids - (Branch of Omaha)
Cummins Great Plains Diesel, inc.

625 - 33rd Avenue SW

Cedar Rapids, |A 52406

Tetephone: {319) 366-7537 (24 hours)
FAX: (319) 366--7562

Des Moines - (Branch of Omaha)
Cummins Great Plains Diesel, inc.
1680 N.E. 51st Avenue

PO. Box B

Des Moines, 1A 50313

Telephone: (515) 262-8591

Parts: (515) 262-9744

FAX: (515) 262-0626

Des Moines - (Branch of Omaha)
Midwestern Power Products

Division of Cummins Great Plains Die-
sel, Inc.

5184 N.E. 17th Street

Des Moines, 1A 50313

Telephone: (515) 264-1650

FAX: (515) 264-1651

Kansas

Colby - (Branch of Kansas City, Mis-
souri)

Cummins Mid-America, LLC.

1880 South Range

Colby, KS 67701

Telephone: (785) 462-3945

FAX: (785} 462-3970

Garden City - (Branch of Kansas
City, Missouri)

Cummins Mid-America, Inc.

1285 Acraway

Garden City, KS 67846

Telephone: {316) 275-2277

FAX: (316) 2752533

Wichita - (Branch of Kansas City,
Missouri}

Cummins Mid-America, Inc.

5101 North Broadway

Wichita, KS 67201

Telephone: (316) 838-0875

FAX: (316} B38-0704

Kentucky

Louisville Distributor
Cummins Cumberiand, inc.
(Corporate Office)

2301 Nelsonville Parkway
Louisville, KY 40223
Telephone: (502) 254-3363
FAX: (502) 254-8272

Hazard Branch
Cummins Cumberland, inc.
Highway 15 South

PO Box 510

Hazard, KY 41701
Telephone: (606} 435-5718
FAX: {606) 436-5038

FLouisville Branch
Cummins Cumberland, inc.
9820 Bluegrass Parkway
Louisville, KY 40209
Telephone: {502) 491-4263
FAX: (502) 499-0896

Louisiana

Morgan City - (Branch of Memphis)
Cummins Mid-South, inc.

Hwy. 90 East

RO. Box 1229

Amelia, LA 70340

Telephone: (504) 631-0576

FAX: (504) 6310081

New Orleans - {(Branch of Memphis)
Cummins Mid-South, Inc.

110 E. Airline Highway

Kenner, LA 70062

Telephone: (504) 468-3535

FAX: (504) 465-3408

Maine

Bangor {Branch of Boston)
Cummins Northeast, Inc.

221 Hammond Street

Bangor, ME 04401

Telephone: (207) 941-1061

FAX: (207) 345-317C

Scarborough - (Branch of Boston)
Cummins Northeast, Inc.

10 Gibson Road

Scarborough, ME 04074

Telephone: (207) 883-8155

FAX: (207) B83-5526

Maryland

Baltimore Distributor
Cummins Power Systems, Inc.
1807 Parkwood Drive

MD 21061

Telephone: (410) 590-8700
FAX: (410) 590-8723

Massachusetts

Boston Distributor
Cummins Northeast, Inc.
100 Allied Drive

Dedham, MA 020286
Telephone: {781) 328-1750
FAX: {781) 329-4428

Springfield Branch
Cummins Northeast, Inc.
177 Rocus Street
Springfield, MA 01104
Telephone: (413) 737-2659
FAX: (413} 731-1082
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Tijuana - (Branch of Los Angeles)
Distribuidora Cummins De Baja

Blvd. 3ra. Oeste No. 17523

Frace. Industriat

Garita de Otay C.P. 22400

Tijuana, Baja California

Mexico

Teiephone: 011-52-66-238433

FAX: 011-52-66-238549

Michigan

Detroit (Novi) Distributor
Cummins Michigan, Inc.
41216 Vincenti Court

Novi, MI 48375

Telephone: (248) 478-8700
FAX: (248} 478-1570

Blissfield, Michigan

Diesel Fuel Systems, Inc.

Subsidiary of Cummins Michigan Inc.
211 N. Jipson Street

Blissfield, Mi 49228

Telephone: {(517) 486-4324

FAX: (517) 486-3614

Dearborn Branch
Cummins Michigan, inc.
3760 Wyoming Avenue
Dearborn, Ml 48120
Telephone: (313) 843-6200
FAX: (313) 843-6070

Grand Rapids Branch
Cummins Michigan, Inc.
3715 Clay Avenue, S.W.
Grand Rapids, Mi 49508
Telephone: (616) 538-2250
FAX: (616) 538-3830

Grand Rapids Branch
Standby Power, Inc.

7580 Expressway Drive S.W.
Grand Rapids, Ml 49548
Tetephone: {616} 281-2211
FAX: (816} 281-3177

iron Mountain - (Branch of De Pere)
Cummins Great Lakes, inc.
1901 Stevenson Avenue
Iron Mountain, Ml 48801
Telephone: (908) 774-2424
{800) 236-2424
FAX: (906} 774-1190

Novi Branch

Cummins Michigan, inc.
25100 Novi Road

Novi, M] 48375
Telaphone: {248) 380-4300
FAX: (248) 380-0910

Power Products (Branch of Detroit)
Cummins Michigan, Inc.

41328 Vincenti Ct.

Novi, Mi 48375

Telephone; (248} 426-9300

FAX: (248} 473-8560
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Saginaw Branch
Cummins Michigan, inc.
722 N. Cuter Drive
Saginaw, Mi 48605
Telephone: (517) 752-5200
FAX: (517) 752-4194

Standby Power - (Branch of Betroit)
Cummins Michigan, Inc.

12130 Dixie

Redford, MI 48239

Telephone: (313) 538-0200

FAX: (313) 53B8-3966

Minnesota

St. Paul Distributor
Cummins North Central, Inc.
3030 Centre Pointe Drive
Suite 500

Roseville, MN 55113
Telephone: (651) 636-1000
FAX: (651) 638-2442

Duluth Branch

Cummins Diesel Sales, Inc.
3115 Tuck Center Drive
Buiuth, MN 55806-1786
Telephone: {218) 628-3641
FAX: {218) 6280488

St. Paul Branch
Cummins North Central, Inc.
2690 Cleveland Ave. North
St. Paul, MN 55113
Teiephone: (651) 636-1000
FAX: (651) 638-2497

Mississippi

Jackson - (Branch of Memphis)
Cummins Mid-South, Inc.
325 New Highway 49 Scuth
Jackson, MS 39288-4224
Telephone;

Admin.: (601} 932-7016

Parts: {601) 932-2720

Service: (601) 939-1800
FAX: (601} 932-7339

Missouri

Kansas City Distributor and Branch
Cummins Mid-America, Inc.

8201 NE Parvin Road

Kansas City, MO 64161

Telephone: (B16) 414-8200

FAX: (81B) 414-B298

Joplin Branch

Cummins Mid-America, inc.
3507 East 20th Street
Joplin, MO 64801
Telephorne: {(417) 623-1661
FAX: (417) 623-1817

Springfield Branch
Cummins Mid-America, Inc.
3637 East Kearney
Springfield, MO 65803
Telephone: {417) B62-0777
FAX: {417) B62-4428

St. Louis Distributor
Cummins Gateway, |nc.
7210 Hall Street

St Louis, MO 63147
Telephone: {314) 389-5400
FAX: (314) 389-9671

Columbia Branch
Cummins Gateway, inc.
5221 Highway 763 North
Columbia, MO 65202
Telephone: (314) 449-3711
FAX: (314) 449-3712

Sikeston Branch
Cummins Gateway, Inc.
101 Keystone Drive
Sikeston, MO 63801
Telephone: (314) 472-0303
FAX: {314) 472-0306

Industrial Power Branch
Cummins Gateway, Inc.
3256 E. Quter Road

Scott City, MO 63788
Tetephone: (573) 335-9388
FAX: (573) 335-7062

Montana

Billings - (Branch of Denver)
Cummins Rocky Mountain, Inc.
5151 Midland Road

Billings, MT 58101

Telephone: (406) 2454194

FAX: (406) 245-7923

Great Falls - (Branch of Denver)
Cummins Rocky Mountain, Inc.

415 Vaughn Road

Great Falls, MT 58404

Telephone: (406) 452-8561

FAX: (408) 452-9911

Missoula - (Branch of Seattle})
Cummins Northwest, Inc.

4950 North Reserve Street
Missoula, MT 59802-1498
Telephone: (406) 728-1300

FAX: (406) 728-8523

Nebraska

Omaha Distributor and Branch
Cummins Great Plains Diesel, Inc,
5515 Center Street

20. Box 6068

Omaha, NE 68108

Telephone: {(402) 551-7678 (24 Hours)
FAX: (402) 551-1952

Kearney Branch

Gummins Great Plains Diesel, Inc.
515 Central Avenue

Kearney, NE 68847

Telephone: {308) 234-1934

FAX: (308} 234-5776
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Nevada

Eiko - {Branch of Salt Lake City)
Cummins Intermountain, Inc.

5370 East ldaho Street

Eiko, NV 89801

Telephone: (775) 738-8405

FAX: (775) 738-1719

Las Vegas - {Branch of Salt Lake
City)

Cummins intermountain, inc.

2750 Losee Read

North Las Vegas, NV 83030

Telephone: {702} 398-2338

FAX: (702) 389-7457

Sparks - (Branch of Salt Lake City)
Cummins intermountain, inc.

150 Glendale Avenue

Sparks, NV 89431

Telephone: (775) 331-4983

FAX: (775) 331-742%

New Jersey

Newark - {Branch of Bronx)
Cummins Metropower, Inc.
41-85 Doremus Ave,

Newark, NJ 07105

Telephane: {873) 491-0100
FAX: (873) 578-B873

New Mexico

Albugquerque - (Branch of Phoenix)
Cummins Southwest, inc.

1921 Broadway N.E.

Albuquerque, NM 87102

Telephone: (505} 247-2441

FAX: (505) B42-0436

Farmington - (Branch of Phoenix)
Cummins Southwest, Inc.

1101 North Troy King Road
Farmington, NM 87401

Telephone: (505) 327-7331

FAX: (508) 3262948

New York

Bronx Distributor
Cummins Metropower, inc.
8390 Zerega Avenue
Bronx, NY 10473
Telephone:; (718) 892-2400
FAX: (718) 852-0055

Albany - {Branch of Boston)
Cummins Northeast, Inc.

101 Railroad Avenue

Albany, NY 12205

Telephone: (518) 459-1710

FAX: (518) 459-7815

Buffalo - (Branch of Boston)
Cummins Northeast, inc.

480 Lawrence Bell Dr.
Williamsville, NY 14221-7090
Telephone: {716) 631-3211

FAX: (716) 626-0729
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Syracuse - {Branch of Boston)
Cummins Northeast, inc.

289 Eastern Avenue

Syracuse, NY 13211

Telephone: (315) 437-2751

FAX: (315) 437-B141

North Carolina

Charlotte Distributor
Cummins Atlantic, Inc.

11101 Nations Ford Road (28273)
P.O. Box 240729

Charlotte, NG 28224-0729
Telephone: (704) 588-1240

FAX: (704) 587-4870

Charlotte Branch
Cummins Atlantic, inc.
3700 North interstate 85
Charlotte, NC 28206
Teiephone: (704) 596-7690
FAX: (704) 596-3038

Greensboro Branch
Cummins Atlantic, Inc.

513 Preddy Boulevard (27406)
RO, Box 22066

Greensboro, NC 27420-2066
Telephone: (336) 275-4531
FAX: {336) 275-8304

Wilson Branch

Cummins Atlantic, inc.

1514 Cargill Avenue {27893)
RO. Box 1177

Wilson, NC 27824-1117
Telephone: (252) 237-9111
FAX: (252) 237-9132

North Dakota

Fargo - (Branch of St, Paul)
Cummins North Central, Inc.
3801 - 34th Ave. SW

Fargo, ND 58104

Telephone: {701} 282-2466

FAX: (701) 277-5389

Grand Forks « {(Branch of St. Paul)
Curmnmins North Central, Inc,

4728 Gateway Drive

Grand Forks, ND 58201

Telephone: {701} 775-8197

FAX: (701} 775-4833

Minot - (Branch of St. Paul)
Cummins North Central, Inc.
1501 - 20th Avenue, S.E.

Minot, ND 58702

Telephone: {701) 852-3585

FAX: {701) 852-3588

Ohio

Columbus Pistributor and Branch
Cummins Interstate Power, Inc.

4000 Lyman Drive

Hilliard {Columbus), OH 43026
Telephone: (614) 771-1000

FAX: (614) 7710769

Columbus Distributor
Cummins Interstate Powsr, Inc.
2297 Southwest Bidv., Suite K
Grove City, OH 43123
Telephone: (614) 771-1000
FAX: (614) 527-2576

Cincinnati Branch
Cummins Interstate Power, Inc.
10470 Evendzle Drive
Cincinnati, OH 4524t
Telephone: (513) 563-6670
FAX: (513) B63-0584

Cleveland Branch
Cummins interstate Power, Inc.
7585 Northfield Road
Clevoland, OH 44148
Telephone: (440) 439-6800
FAX: (440) 438-7380

Strasburg Branch
Curnmins Interstate Power, inc,
777 South Wooster Avenue
Strasburg, OH 44680
Telephone: (216) 878-5511
FAX: (216) 878-7666

Toledo Branch

Cummins interstate Power, Inc.
801 IHinois Avenue

Maumee

(Toledo}, OH 43537
Telephona: (419) §93-8711
FAX: {419) B93-5362

Youngstown Branch
Cummins Interstate Power, Inc.
7145 Masury Road

Hubbard

(Youngstown), QH 44425
Telephone: (216) 534-1935
FAX: (216) 534-5606

Oklahoma

Ckiahoma City - (Branch of Arling-
ton)

Cummins Southern Plgins, Inc,

5800 West Reno

Oklahoma City, OK 73127

Telephone: (405) 946-4481 {24 hours)
FAX: (405) 946-3336

Tulsa - (Branch of Arlington)
Cummins Southern Plains, Inc.
16525 East Skelly Drive

Tulsa, OK 74116

Telephone: (918) 234-3240

FAX: {918) 234~2342

Oregon

Bend - (Branch of Seattle)
Cummins Northwest, Inc.

3500 N, Highway 97 (97701-5729)
P.O. Box 309

Bend, OR 97709-0309
Telephone: (541) 389-1900

FAX: (541) 389-1909
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Cobura/Eugene - (Branch of Seattle)
Cummins Northwest, Inc.

91201 Industrial Parkway

Coburg, OR 97401

{Mailing Address)

PO. Box 10877

Eugene, OR 97440-2887

Telephone: (541) 687-0000

FAX: (541) 687~1977

Medford - {Branch of Seattle)
Cummins Northwest, Inc.

4045 Crater Lake Highway
Medford, OR 97504-9736
Telephone: (541) 779-0151

FAX: (541) 772~-2395

Pendleton - (Branch of Seattle)
Cummins Northwest, inc.

223 8.\W. 23rd Strest

Pendieton, OR 97801-1810
Telephone: (541) 276-2561

FAX: (541) 276-2564

Portland - (Branch of Seattle)
Cummins Northwest, Inc.

4711 N, Basin Avenue

P. 0. Box 2710 (37208-2710)
Portiand, OR 97217-3557
Telephone: (503) 289-0800

FAX: (503) 286-5938

Pennsylvania

Philadelphia Distributor

Cummins Power Systems, Inc.

2727 Ford Road

Bristol, PA 19007

Telephone: (215} 785-6005 and
{609) 563~0005

FAX: (215} 785-4085

Bristol Branch

Cummins Power Systems, Inc.

2727 Ford Road

Bristol, PA 19007

Telephone: (215) 785-6005 and
{808) 563-0005

FAX: (218) 785-4728

Pittsburgh Branch
Cummins Power Systems, inc.
3 Alpha Drive

Pittsburgh, PA 15238-2901
Telephone: (412) B20--83C0
FAX: (412) B20-8308

Harrisburg Branch
Cummins Power Systems, Inc.
4499 Lewis Road

Harrisburg, PA 17111-2541
Telephone: {717) 564-1344
FAX: (717) 558-8217
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Puerto Rico

Puerto Nuevo - {Branch of Tampa)
Cummins Diesel Power, Inc.

#31 Calle “C"

El Matadero

Puerto Nuevo, Puerto Rico 00820
Telephone: {787) 793-0300

FAX: (787) 783-1072

South Carolina

Charleston - (Branch of Charlotte)
Cummins Atiantic, inc.

3028 West Montague Avenue
Charieston, SC 29418-5533

Telephone: {843) 554-5112

FAX: (B43) 745-0745

Charieston - (Branch of Charlotte)
Cummins Atlantic inc.

231 Farmington Road

Charleston, 8C 28483

Teiephone: (843) 851-9818

FAX: (843} B75-4338

Columbia - (Branch of Charlotte)
Curmnmins Atlantic, Inc,

1233 Biuff Road {28201)

P.O. Box 13543

Columbia, SC 292013543
Telephone: (803) 799-2410

FAX: (803) 779-3427

South Dakota

Sioux Falls - (Branch of Omaha)
Cummins Great Plains Diesel, inc.
701 East 54th Street North

Sioux Falls, SD 57104

Teiephone: (605} 336-1715

FAX: (605) 3361748

Tennessee

Memphis Distributor & Distribution
Center

Cummins Mid-South, Inc.

666 Riverside Drive

Memphis, TN 38703

Telephone: {901) 577-0666

FAX: (901) 522~-8758

Chattanooga - (Branch of Atlanta)
Cummins South, Inc.

1509 East 26th Street

Chattanooga, TN 37407-1085
Telephone: (615) 629-1447

FAX: (615) 629-1494

Knoxvilie - (Branch of Louisville)
Cummins Cumberland, Inc.

1211 Ault Road

Knoxville, TN 37914

Telephone: (423) 523-0446

FAX: {423) 523-0343

Memphis Branch
Cummins Mid-South, Inc.
1784 E. Brooks Road
Memphis, TN 38116
Telephone;
Sales/Admin.: {901} 345-7424
Parts: {301) 345-1784
Service: (801) 345-6185
FAX: (901) 346-4735

Nashville - (Branch of Louisville)
Cummins Cumberland, Inc.

708 Spence Lane

Nashville, TN 37217

Telephone: {(615) 366-4341

FAX: (615) 366~-5693

Texas

Arlington Distributor
Cummins Southern Plains, inc.
600 N Watson Road

Artington, TX 76004-3027
Telephone; (817) 640-6801
FAX: (817) 640-8852

Amarilio Branch

Cummins Southern Plains, inc,

5224 Interstate 40 -

Expressway Eas!

PO. Box 31570

Amarilio, TX 79120-1570

Telephone: (BOB) 373-3793 (24 hours)
FAX: (808) 372-B547

Dallas Branch

Cummins Scuthern Plains, Inc.

3707 Irving Boulevard

Dailas, TX 75247

Telephone: (214) 631-6400 (24 hours)
FAX: {214) 631-2322

El Paso - (Branch of Phoenix)
Cummins Southwest, inc.

14333 Gateway West

El Pasc, TX 79827

Telephone: (815) 852-4200

FAX: (915) 852-3295

Fort Worth Branch

Cummins Southern Plains, Inc.
3250 North Freeway

Fort Worth, TX 76111

Telephone: (817) 624-2107 (24 hours)
FAX: {817) 624-3296

Houston Branch

Cummins Southern Plains, inc.

4750 Homestead Road

RO, Box 1367

Houston, TX 77251-1367

Telephone: (713} 675-7421 {24 hours)
FAX: (713} 675-1515

Mesquite Branch

Cummins Southern Plains, inc.

2615 Big Town Bivd.

Mesquite, TX 75150

Telephone: {214) 321-55655 (24 hours)
FAX: {214) 328-2732
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Odessa Branch

Cummins Southern Plains, Inc.

1210 South Grandview

POC. Box 633

Odessa, TX 79760-0633

Telephone: {915) 332-8121 (24 hours)
FAX: (915) 333-4655

San Antonio Branch

Cummins Southern Piains, Inc.

6226 Pan Am Expressway North

RPO. Box 18385

San Antonio, TX 782180385
Tetephone: (512) 655-5420 (24 hours)
FAX: (512) 6553865

Houston Onan Branch

Southern Plains Power

A Division of Cummins Southern Plains
1155 West Loop North

Houston, TX 77055

Telephone: (713) 956-0020

FAX: {713) 956-0268

Utah

Salt Lake City Distributor
Cummins Intermountain, Inc.
1030 South 300 West

Salt Lake City, UT 84101
Telephone: (801} 355-8500
FAX: (801) 524-1351

Vernal Branch

Cummins Intermountain, Inc.
1435 East 335 South
Vernal, UT 84078
Telephone: (435) 789-5732
FAX: (435) 789-2853

Virginia

Cloverdale - (Branch of Charlotte)
Cummins Afiantic, Inc.

263 Simmons Drive

Cloverdale, VA 24077

Telephone: (540) 966-3169

FAX: {540) 966-3749

Richmond - (Branch of Charlotte)
Cummins Atlantic, Inc.

3900 Deepwater Terminal Road
Richmond, VA 23234

Telephone: (804) 232-7891

FAX: (B04) 232-7428

Tidewater - (Branch of Charlotte)
Cummins Atlantic, Inc.

Atlantic Power Generation

3729 Holland Blvd.

Chesapeake, VA 23323

Telephone: {757} 485-4848

FAX: {757) 485-5085
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Washington

Seatile Distributor

Cummins Northwest, Inc.

811 5.W. Grady Way (88055-2944)
R (. Box 9811

Renton, WA 98057-8811
Telephone: (425} 235-3400

FAX: {425) 235-8202

Chehalis Branch
Cummins Nerthwest, Inc.
926 N.W. Maryland
Chehalis, WA 88532-0339
Telephone: {360) 746-8841
FAX: (360) 748-8843

Spokane Branch
Cummins Northwest, Inc.
11134 W, Westbow Bivd.
Spokane, WA 98204
Telephone: (509) 455-4411
FAX: (509) 624~4681

Tacoma Branch
Cummins Northwest, Inc.
3761 Pacific Highway East
Tacoma, WA 98424-1135
Telephone; (253) 922-2191
FAX: (253) 922-2379

Yakima Branch

Cummins Northwest, Inc.

1805 East Central Avenue {98901-3609)
RO. Box 9129

Yakima, WA 982808-0129

Telephaone: (509) 248-9033

FAX: {509) 248-9035

West Virginia

Charieston - {Branch of Louisville)
Cummins Cumberland, Inc.

3100 MacCorkle Ave, SW

P.O. Box 84556

South Charleston, WV 25303
Telephone: (304) 744-6373

FAX: (304) 744-8605

Fairmont - {Branch of Louisville}
Cummins Cumberland, Ine.

South Fairmount Exit, 79

145 Middletown Road

Fairmont, WV 26554

Telephone: {(304) 367-0186

FAX: {304) 367-1077

Wisconsin

DePere Distributor
Cummins Great Lakes, Inc.
Caorporate Office

875 Lawrence Drive

£0. Box 5070

DePere, WI 54115-5070
Telephone: (920) 337-19%1
FAX: (920) 337-9746

Chippewa Falis Branch
Cummins Great Lakes, Inc.
2030 St. Highway 53
Chippewa Falis, Wi 54729
Telephone: (715) 720-0680
FAX: (7158) 720-0685

DePere Branch

Cummins Great Lakes, inc.

939 Lawrence Drive

P O. Box 5070

DePare, W! 54115-~-5070

Telephone: (820) 336-9631
{800) 236~1191

FAX: (920) 336-8984

Milwaukee Branch
Cummins Great l.akes, Inc.
9401 South 13th Street
RO. Box D
Oak Creek, Wl 53154
Telephone: (414) 768-7400
{800) 472-8283
FAX: (414) 768-9441

Wausau Branch
Cummins Great Lakes, Inc.
4703 Rib Mouniain Drive
Wausau, WI 54401
Telephone: (715) 359-5888

{800) 236-3744
FAX: (715) 358-3744

Wyoming

Gillette -~ (Branch of Denver)
Cummins Rocky Mountain, Inc.
2700 Hwy. 14 & 16 North

P.O. Box 1207 (82717)

Gilletie, WY 82716

Telephone; (307) 682-9611

FAX: (307} 682-8242

Rock Springs - (Branch of Salt Lake
City)

Cummins Intermountain, Inc.

2000 Foothill Blvd.

RPO. Box 1634

Rock Springs, WY 82501

Telephane: (307) 362-5168

FAX: (307) 362-5171
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Distributors and Branches - Canada

Alberta

Edmonton Distributor and Branch
Cummins Alberta

11751 - 181 Street

Edmonton, AB  T58 2K5

Telephane: {(780) 455-2151

FAX: (780) 454-9512

Calgary Branch

Cummins Alberta

4887 - 35th Street S.E.

Caigary, Alberta T2B 3H8, Canada
Telephone: {403) 569-1122

FAX: {403) 568-0027

Grande Prairie

Cummins Alberta - Grande Praire
AR2, Site 8, Box 22

Sexsmith, AB CN TOH 3C0
Telephone: (780) 568-3359

FAX: (7B0) 56B-2263

Hinton Branch

Cummins Alberta

135 Veats Avenue

Hinton, Alberta T7V 188, Canada
Telephone: {780} 865-5111

FAX: (780) B65-5714

Lethbridge Branch

Cummins Alberta

240 - 24th Sireet North

Lethbridge, Alherta T1H 378, Canada
Telephone: (403} 329-6144

FAX: (403} 320-5383

British Columbia

Vancouver Distributor
Cummins British Columbia
18452 - 86th Avenue
Surrey, B.C., Canada

V4N 3P8

Telephone: (604) BB2-5000
FAX: (604) 882-5080

Kamloops Branch

Cummins British Columbia

976 Laval Crescent

Kamloops, B.GC. Canada V2C 5P5
Telephaone: (250) 828-2388

FAX: (250) 828-6713

Prince George Branch
Cummins British Columbia
102- 3851- 18th Avenue
Prince George, B.C. V2N 1B1
Telephone: (250) 564-9111
FAX: (250) 564-5853

Sparwood Branch

Curnmins British Columbia

731 Douglas Fir Road

Sparwood, B.C. VOB 2G0, Canada
Telephone: (250) 425-0522

FAX: (250) 425-0323

Tumbier Ridge Branch
Cummins British Columbia
industrial Site, Box 226
Tumbler Ridge, B.C.
Canada VOC 2WO
Telephone: {250) 242-4217
FAX: (250) 242-4806

Manitoba

Winnipeg Distributor
Cummins Mid-Canada Ltd.

489 Oak Point Read

RO, Box 1880

Winnipeg, MB R3C 3R1, Canada
Telephone: {204) 632-5470

FAX: (204) 697-0267

New Brunswick

Fredericton - (Branch of Montreal)
Cummins Eastern Canada, Inc.

A.R.#1 Doak Road

PO, Box 1178, Station "A’

Fredericton,

New Brunswick E3B 4X2, Canada
TJelephone: {506) 451-1929

FAX: (508) 451-1921

Newfoundland

St. John's - (Branch of Montreal)
Cummins Eastern Canads, Inc.

122 Clyde Avenue

Donovans Industrial Park

Mount Pearl, Newfoundiand AtN 2C2
Canada

Teiephone: (708) 7470176

FAX: (709) 747-2283

Wabush - {Branch of Montreal)
Cummins Eastern Canada, Inc.
Wabush Industrial Park

Wabush, Newfoundiand ADR 1B0
Telephane; (708) 262-3626

FAX: (709) 282-3108

Nova Scotia

Halifax - (Branch of Montreal)
Cummins Eastern Canada, Inc.
5C Simmonds Drive

Dartmouth, Nova Scotia B3B 1R3
Telephone: (902) 468-7938

FAX: (902) 468-5177

Parts: (902} 468-6560

Ontario

Toronto Distributor
Cummins Ontario, Inc.
7175 Pacific Circle
Mississauga, ON L5T 2A5
Telephone: (905) 795-0050
FAX: (905) 785-0021

Kenora - {Branch of Winnipeg)
Cummins Mid-Canada itd.
Highway 17 East

P.O. Box 8

Kenora, Ontario PN 3X1
Telephone: (807) 548-1941

FAX: (807) 5488302

Ottawa Branch
Cummins Ontario Inc.
3189 Swansea Crescent
Ottawa, Ontario K1G 3WS5,
Telephane: {(613) 736-1146
FAX: (613) 736-1202

Thunder Bay Branch
Cummins Oniario Inc.
1400 W. Walsh Street
Thunder Bay

Ontario P7E 4X4
Telephone: {807) 577-7561
FAX: (807) 577-1727

Whitby Branch

Cummins Ontarioc Inc.

1311 Hopkins Street

Whitby, Ontario L1N 2C2, Canada
Telephone: {905) 668-6886

FAX: (905) 668-1375

Quebec

Montreal Distributor
Cummins Eastern Canada, inc.
7200 Trans Canada Highway
Painte Claire, Quebec HOR 1C2,
Tetephone: (514) 695-8410

FAX: {514) 685-8917

Monireal Branch
Cummins Eastern Canada, Inc.
7200 Trans Canadz Highway
Pointe Claire, Quebec HIR 1C2,
Canada
Telephone: (514) 695-841C
Sales: {514) 695-4555
Paris: (514) 694-5880
FAX: (514) 695-8917

Dorval Onan Branch
Cummins, Eastern Canada, Inc.
580 Lepihe

Dorval, Quebec H8H 132
Telephone; (514) 631-5000

FAX: (514) 631-0104

Quebec City Branch

Cummins Diesal

Branch of Cummins Americas, Inc.
2575 Dalilon Street

Ste. Foy, Quebec G1P 357
Telephone: (418) 653-6411

FAX: (418} 653-5844
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Val D’Or Branch

Cummins, Eastern Canada, inc.
1025 Rue Del

Val D'Or, Quebec 59f 4P6
Telephone: (819) 825-0983

FAX: {819) 825-8488

Saskatchewan

Lloydminster - (Branch of Winnipeg)
Cummins Mid-Canada L.4d.

4005 52nd

Lioydminster, SK 59V 0Y9

Telephone: (305) 8252062

FAX: (305) B25-6702

Regina - {(Branch of Winnipeg)
Cummins Mid-Canada L.td.

110 Kress Street

PO. Box 98

Regina, SK 54P 275

Teiephene; (308) 721-8710

FAX: (306) 721-2962

Saskatoon - (Branch of Winnipeg)
Cummins Mid-Canada, Lid.

3001 Faithful Avenue

PO, Box 7679

Saskatoon, SK 87K 4R4, Canada
Telephone: (306) 933-4022

FAX; {308) 2421722
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Distributors and Branches - Australia

Branches:

Gepps Cross

Cummins Engine Company, Pty. Lid.
BO. Box 108

8lair Athol, 5084

South Australia, Australia

Location:

45-49 Cavan Road

Gepps Cross, 5094

Telephone: (81-8) 8262-5211

Dosra

Cummins Engine Company, Pty. Ltd.
PO. Box 124

Darra, 4075

Queensiand, Australia

Location:

33 Kimberley Street

Darra, 4076, Australia

Teiephone: (61-7) 3375-3277

Bunbury

Cummins Engine Company, Pty. Lid.
POQ. Box 1751

Bunbury, WA 6230

Australia

Location:

11 Dryanda Gourt

Picton, WA 6230

Telephone: (61-8} 8725-6777

FAX: (61-B) 9725-6444

Cairns

Cummins Engine Company, Pty. Ltd.
PC. Box 7188

Cairns Mait Centre, 4870
Queensland, Australia

Location:

Liberty Street

Cairns, 4870

Telephone: (61-7) 935-29588

Campbelifield

Cummins Engine Company, Pty. Lid.
Private Bag 9

Campbelifieid, 3061

Victoria, Australia

Location:

1788-1800 Hume Highway
Camphelifield, 3061

Telephone: {813) 9357-8200

Dandenong

Cummins Engine Company, Pty. Ltd.
Lot 7 Greens Road

Dandenong, 3175

Victoria, Australia

Telephone: {613) 9706-8088

Darwin

Cummins Engine Company, Pty. Lid.
P.O. Box 37587

Winnellie, 0821

Northern Territory, Australia
l.ocation:

Lot 1758 Graffin Crescent

Winneilie, 6821

Telephone: {61-8) 8947-0766

Devonport

Cummins Engine Company, Pty. Lid.
PO Box 72E

Tasmania, Australia

Location:

2 Matthews Way

Devonport, 7310

Telephone: (61-3) 6424-8800

Emerald

Cummins Engine Company, Pty. Ltd.
PO. Box 668

Emerald, 4720

Queensland, Australia

Losation:

Capricorn Highway

Emerald, 4720

Telephone: {61-7) 4882-4022

Grafion

Cumnmins Engine Company, Piy. Lid.
RO Box 18

South Grafton, 2461

New South Wales, Australia
Location:

18-20 Induna Street

South Grafton, 2461

Telephone: (61-2) 6642-3655

Hexham

Cummmnins Engine Company, Pty. Ltd.
21 Galleghan Street

Hexham

New South Wales, Australia
Telephone: {61-2) 4564-8466

FAX: {61-2) 4964-8B616

Kalgoorlie

Cummins Engine Company, Pty. Ltd.
PO. Box 706

Kalgoorlie, 6430

Western Australia, Australia
tocation:

16 Atbara Street

Kalgoorlie, 6430

Telephone: {(61-8) 8021-2588

Karratha

PQ. Box 377

Karratha, WA 6714
Australia

Location:

1490 Lambert Road
Karratha, WA 6714

Australia

Telephone: {61-8) 9144-4646
FAX: (61-8B) 9143-1507

Laverton

Locked Bag 1

Laverton, Vicioria 3028
Australia

Location:

185 Boundary Road
Laverion North, Victoria 3028
Aussiralia

Telephone: (61-3) 9360-0800
FAX: {(61-3} 9360-0438

Leeton

RO, Box 775

Leston, NSW 2705
Australia

Location:

28 Brady Way

Leeton, NSW 2705
Australia

Telephone: {61-2) 6853-3077
FAX: {61-2) 6953-3109

Mackay

Cummins Engine Company, Pty. Ltd.
PO, Box 842

Mackay, 4740

Queensiand, Australia

Location:

4 Presto Avenue

Mackay, 4748

Telephone: (61-7) 4955-1222

Mount Gambier

Cummins Engine Company, Ply. Lid.
PO Box 2219

Mount Gambier, 5290

South Australia, Australia

Location:

2 Avey Road

Mount Gambier, 5280

Telephone: (61-87) 25-6422

Penrith

Cummins Engine Company, Pty. Lid.
PO, Box 132

Cambridge Park, 2747

New South Wales, Australia
Location:

7 Andrews Road

Penrith, 2750

Telephone: {61-2) 4729-1313

Queanbeyan

Cummins Engine Company, Pty. Ltd.
RO. Box 527

Queanbeyan, 2620

New South Wales, Austraiia
Location:

15-27 Bayldon Read

Queanbeyan, 2620

Teiephone: (61-2) 6297-3433

FAX: (61-2) 6297-6709
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Regency Park

RO. Box 2147

Regency Park, SA 5942
Australia

Location:

11 Manton Street
Hindmarsh, SA 5842
Australia

Telephone: {61-8) 8346-3832
FAX: (61-B) B340-2045

Swan Hill

Cummins Engine Company, Pty. Ltd.

PO. Box 1264

Swan Hill, 3585

Victoria, Australia

L.ocation:

& MoAllister Road

Swan Hill, 3585

Tetephene: (61-3) 5032-1511

Tamworth

Cummins Engine Company, Pty. Ltd,

PO Box 677

Tamwoerth, 2320

New South Wales, Australia
Location:

Lot 65 Gunnedah Hoad
Tamworth, 2340

Telephone: (61-2) 6765-5455

Townsville

PO. Box 7339

Garbutt Business Centre, QLD4814
Australia

Location:

704-710 Ingham Road

Townsville, QLD 4814

Telephone: (61-7) 4774-7733

FAX: (61-7) 4774-7640

Welshpool

Cummins Engine Company, Pty. Lid.

P Q. Box 52

Weishpool, 8986

Western Australia, Australia
Location:

50 Kewdale Road
Welshpool, 6106
Telephone: (61-8) 9458-5911

Wetherill Park

Private Bag 150

Wetherill Park, NSW 2164
Australia

Location:

492-484 Victoria Street
Wetheriil Park, NSW 2164
Australia

Telephone: (61-2) 9616-5300
FAX: (61-2) 9616-5399

Wodonga

Cummins Engine Company, Pty. Lid.

£O. Box 174

Wodonga, 3680

Vicioria, Australia

Location:

9-11 McKoy Street
Wodonga, 3690

Telephone: {61-2) 6024-3655
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Distributors and Branches - New Zealand

Auckland

Cummins Diesel Sales & Service (NZ)
Lid.

Private Bag 92804

Penrose, Auckland, New Zeziand
Location:

440 Church Streat

Penrcse

Telephone: (64-9) 579-0085

Branches:

Auckland

Cummins Diesel Engines
Private Bag 92804

Penrose, Auckland, New Zealand
Location:

440 Church Street

Penrose

Telephone: {64-8) 578-0085

Christchurch

Cummins Diesel Engines

F.O. Box 16-148

Hornby, Christchurch, New Zealand
Location:

35 Parkhouse Road

Sockburn, Christchurch

Telephone: (64-3) 348-8170

Mt. Maunganui

Cummins Diesel Engines
PO. Box 4005

Mt. Maunganui, New Zealand
Location:

104 Totara Street

Mt. Maunganui

Telephone: (64-7) 575-0545

Palmerston North

Cummins Diese! Engines

RO, Box 8024

Paimerston North, New Zealand
Location:

852-860 Tremaine Avenue
Telephone: (64-6) 356-2209
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Regional Offices - International

North Africa Regional Office - Algiers

Cummins Corporation
Bureau de Liaison
38, Lotissement Benachour Abdetkader

Cheraga
42300 Wilaya de Tipasa
Algeria
Telephone: (213) 2374326
Country
Covered: Algeria

European Regional Office - Mechelen

Cummins Diesel N.V.
Biarenhergiaan 4
Industriepark Noord 2
2800 Mechelen

Brussels
Telephone: (32-15) 20003
Countries
Covared: Austria Luxembourg
Belgium Netherlands
Czech Republic Norway
Denmark Portugal
Finland Slovakia
Greece Spain
Hungary Sweden
lceland Switzeriand
Israel

Cumbrasa Regional Office - Brazil

Cummins Brasil S.A.
Rua Jati, 266
07180-800 Guarulhos
Sao Paulo, Brazil

Mailing Address:

RO. Box 13

07180-800 Guarulhos

Sae Pauio, Brazil
Teiephone: {55-11) 945-9811

Country
Covered: Brazil

Beijing Regional Office - China
Cummins Corporation
China World Tower, Suite 917
China World Trade Center
No. 1 Jian Guo Men Wai
Beijing 100004
Peopie's Republic of China
Telephane: {86-1) 505-4209/10

Countries
Covered: Ching
Mongolia

g-03 {inti-reglonal)

Bogota Regional Office - Columbia

Cummins Engine Co. de Colombia S.A.
Carrera 11A No. 80-15 Of. 601/602
Bogota, D.E., Colombia

Telephone: (57-1) 610-4849

Mailing Address:
Apartado Aereo 80988
Bogota D.E., Colombia

Countries

Covered: Argentina Ecuador
Bolivia Paraguay
Chile Peru
Colombia Uruguay

Lyon Regional Office - France

Cummins Diesel Sales Corparation
39, rue Ampere - Zone |Industrielie
69680 Chassieu

France
Telephone: (33) 72-22-92-72
Countries
Cavered: Algeria Martinigue
France New Caledonia
Guadeioupe Reunion
Guyana

Gross-Gerau Regional Office - Germany

Cummins Diesel Deuischiand GmbH
Odenwaldstr. 23
D-6080 Gross-Gerau

Germany
Tetephone: (49-6152) 174-0
Countries
Covered: Albania Poland
Bulgaria Romania
*Czech Southeastern
Repubiic Eurcpe
Germany Slovika
Luxembourg
*Marine Only

Hong Kong Regional Office - Hong Kong

Cummins Engine H.K. Ltd.
Unison Industrial Centre
15th Floor, Units C& D
27-31 Au Pui Wan Street
F. O. Box 840 Shatin

Fo Tan, Shatin, N.T.

Hong Kong

Telephone: (852) 606-5678

Country
Covered: Hong Kong

Pune Kirloskar Regional Office - India

Kirloskar Cummins Limited

Kothrud

Pune - 411 029, india

Telephone: (81-212) 33-0240, 33-5435, 33-1105

Countries

Covered: Bhutan
India
Nepal
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Milan Regional Office - lialy South And East Asia Area Office -
Cummins Diesel Halia S.PA. Singapore
Piazza Locatelli 8 Cummins Diesel Sales Corporation
Zona Industriale 8 Tanjong Penjuru
20098 San Giufiano Milanese Jurong industrial Estate
Milan, ltaly Singapore 2260
Telephone: {39-2) 982-81235/6/7 Telsphone: (65) 265-0155
Country Countries
Covered: ltaly Coverad: Bangladesh Malaysia
. . el Brunei Mongolia
North Asia Regional Office - Japan Burma/Mynamar Phifippines
Cummins Diesel Sales Corporation Cambodia Singapore
1-12-10 Shintomi China Sri Lanka
Chuo-ku, Tokyo 104 Hong Kong Taiwarn
Japan Indonesia Thaiiand
Telephone: {B1-3) 3555-3131/2/3/4/5 Laos Vietnam
Country Macau
Covered:  Japan Taipei Regional Office - Taiwan
Seoul Regional Office - Korea Cummins Corporation - Taiwan
Cummins Korea Lid. 12th Floor, No. 149
5th Fioor, Hye Sung Building Min-Sheng E. Road
35-26 Sam Sung Dong, Kang Nam Ku Section 2
Seoul, South Korea Taipei, Taiwan
Telephone: {82-2) 516-0431/2/3, 517-3370/1 R.0.C. 104
Country Telephone: (886-2) 515-0891
Covered: South Korea Country
c Redi | Offi Mexi Covered: Taiwan
ummsa rnegiona ice - Wiexico . .
Cummins, S.A. de C.V. Turkey ?nd Iran F?eg;onal Office - Turkey
A;quimedes No. 209 Cummins Corporation
Col. Polanco istanbul Office
11560 Mexico, D.F. Buyukdere Cad.
Mexico Beytem Han, Kat 11
Telephone: (52-5) 254-3822/3783/3622 Sisli 80220
Istanbul

Maiting/Shipping Address:

Gonzalez de Castilla Inc. Telephone: {80-1) 246-2575/2775/2545

PO. Box 13%1 Countries
4605 Modern Lane Covered: Iran
Modern Industrial Park Turkey
Laredo, TX 78040 . . " }
Telephone: (512) 722-5207 Middle East Regional Office
Country Daventry (U.K.}
Covered: Mexico Cummins Engine Company Lid.
. . . Royal Oak Way South
Moscow Regional Office - Russia Daventry, Northants NN11 §NU
Cummins Engine Co., Inc. Engtand
Park Place gine &0, fne Telephone: (44-1327) 76000
Office EV0B Countries Covered:
Leninsky Prospect 113 MIDEAST
Russia 11798 Afghanistan Jordan Saudi Arabla
Telephone: (7-502} 256-5122 or 256-5123 Bahrain Kuwair Sudan
Countries Cyprus_ Lebanon Syria
Covered: Armenia Lithuania Dijibouti Oman UAE.
Azerbaijan Moldova Egypt Pakistan Yemen
Bolarus Russia Iraq Qatar
Estonia Tadzhikstan
Georgia Turkmenistan
Kirghizia Ukraina

Latvia Uzbekistan
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Africa Regional Office - Daventry (UJ.K.)

Cummins Engine Company Lid.
Royal Oak Way South

Daventry, Northants NN11 8NU
England

Telephone: (44-1327) 76000

Countries Covered:

NORTH/WEST AFRICA
Benin Gabon Mauritania
Burkina-Paso Gambia Moroceco
Cameroon Ghana Niger
Cape Verde Guinea Nigeria
Central African Guinea- Sao Tome &
Republic Bissau Principe
Chad Liberia Senegal
Cote d’lvaire Libya Siera Leone
Equatoriat Mali Togo
Guinea Maita Tunisia
SOUTH AFRICA
Botswana MNamibia Swaziland
Lesotho South Africa

New Malden Regional Office - U.K.

Cummins Engine Company Limited
46-50 Coombe Hoad

New Malden

Surrey KT3 4QL

England

Telephone: {44-B1) 849-6171

Countries
Covered: ireland
United Kingdom

Latin America Regional Office - Miramar
(U.S.A)

Cummins Americas, inc.
Miramar Park of Commerce
3450 Executive Way
Miramar, FL. 33025
Telephone; {305) 431-5511

Countries

Covered: Argentina Guatemala
Bolivia Honduras
Chile Nicaragua
Colombia Panama
Caosta Rica Paraguay
Dominican Peru

Republic Uruguay

El Salvador Venezuela

Eucador

Caracas Regional Office - Venezuela

Cummins Engine Company
Oficina de Delegado

Torre La Primera, Oficina 5-D
Av, Francisco de Miranda
Chacao, Caracas 1080

Mailing Address:

Cummins Engine Company M-227
c/o Jet Cargo International

P.O. Box 020010

Miami, FL. 33102-0010 U.S.A.
Telephone: (58-2) 32-0563, 32.718

Counties
Covered: Cosla Rica Honduras
Dominican Nicaragua
Repubiic Panama
El Salvador Venezuela
Guatemala

East/Southern Africa Regional Office - Harare,
Zimbabwe

Cummins Zimbabwe (Private) Limited
72 Birmingham Road

Scutherfon

Harare, Zimbabwe

Mailing Address:

RO, Box ST363

Southerton

Marare, Zimbabwe

Telephone: (263-4) 67645, 60553, 69220

Countries

Covered: Angola Reunion
Burundi Rwanda
Comoros Island Seychelles
Cangoe Somalia
Ethicpia Tanzania
Kenya Uganda
Madagascar Zaire
Malawi Zambia
Mauritius Zimbabwe
Mozambique



N14 Service Assistance
Section S - Service Assistance Page S-19

Distributors - International

ABU DHABI
- See United Arab Emirates

AFGHANISTAN
- See Middie East Regional Office

ALBANIA
- See Germany Regional Office -
Gross-Gerau

ALGERIA

Algiers
Cummins Corporation
Bureau de Liaison

a8, Lotissement Benachour Abdelkader

Cheraga

43200 Wilaya de Tipasa
Algeria

Telephone: (213) 237-43-26

AMERICAN SAMOA
- See South Facific Regicnat Office

ANDORRA

- See European Regional Office -
Mechelen

ANTIGUA

Miami (Office In U.S.A.)

Cummins Southeastern Power, Ine.
9900 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: (308) 821-4200

ARGENTINA

Buenos Aires
Distribuidora Cummins, S.A
(DICUMAR])

Av. De!l Libertador 602 Piso 5
Buenos Aires, Argentina

Telephone: (54-1)814-1895/1395/1393

ARUBA, ISLAND OF
- See Netherlands Antilles

AUSTRIA

Neudoerfl

Cummins Diesei Motorenvertriebsges

m.b.H. Trenner & Co.

Bickfordstir. 25

A-7201 Neudoerfl

Austria

Telephone: {43-2622) 77418/77625

BAHAMAS

Miami (Office in U.S.A))
Cummins Southeastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: {305) 821-4200

BAHRAIN

Bahrain

Yusuf Bin Ahmed Kanoo W.L.L.
PO, Box 45, Manama

Bahrain

Telephene: (373) 400414/400606

BALEARIC ISLANDS

Madrid (Office in Spain)

Cummins Ventas y Servicio, S.A.

Torrelaguna, 56

28027 Madrid, Spain

Telephone: {34-81} 367-2000
376-2404

BANGLADESH

Dhaka

Equipment & Engineering Co., Lid.
G.PO. Box 2339

Dhaka 1000, Bangladesh

Location:

56, Dilkusha Commercial Area

2nd Floor/Eastern Block
Telephone: (880-2) 234357, 234060

BARBADOS

Miami (Office in U.8.A.)
Cummins Southeastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: (305) 821-4200

BELGIUM

Brussels
Cummins Distributor
Belgium S.A.
623/629 Chaussee de Haecht
B-1030 Brussels, Belgium
Telephone: {24 hr)

(32-2) 216-81-10

BELIZE

Tampa (Office in U.S.A.)
Cummins Southeastern Power, inc.
5421 N. 59th Street

Tampa, FL 33610

Telephone: (813) 621-7202

BENIN
- See Togeo

BERMUDA

Bronx (Office in U.8.A))
Cummins Metropower, Inc.
890 Zerega Avenue

Bronx, NY 10473
Telephone: (718) 882-2400

BHUTAN

Punse (Office in India)

Cummins Diesel Sales &

Service (India) Ltd.

35A71/2, Erandawana

Pune - 411 (038, India

{State of Maharashtra) India
Telephone: (21-212) 331234/331554/

331635/330066/
330165/3303586/
31703

BOLIVIA

La Paz

Machinery & Auto Service

Casilla 4042

La Paz, Boiivia

Location:

Av. 20 de Octubre Esg.
Rosendo Gutierrez
Telephone: (591-2) 379650, 366394

BONAIRE, ISLAND OF
- See Netherlands Antilles

BOTSWANA

- See East and Southern Africa Re-
gional Office - Harare

BRAZIL

Ananindeua

Marcos Marceline & Companhiza

Lida,

Hodovia BR-316, Km 8

67020-010 Ananindeua, Para,

Brazil

Tetephone: (55-91) 235-4106/4132/
4143/4012

Belo Horizonte
Distribuidora Cummins

Minas 8.A.

31950-640 Othos D’Agua Norle
Belo Horizonte, MG

Brazil

Telephone: (55-31) 2B8-1344

Campo Grande
Distribuidora Cummins
Maio Grosso Lida.

Rodovia BR 163 Km 1
79060-000 Campo Grande
Mato Grosso do Sul, Brazil
Telephone: (55-67) 787-1166

Curitiba

Distribuidora Cummins Parana S.A.
Rua Brasilio Itibere, 2195

80230 Curitiba, Parana

Brazil

Telephone: (55-41) 222-4036

g-02 {intl-distributor}
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Fortaleza

Distribuidora Cummins Diesel
Do Nordeste Lida.

Av. da Abolicao, 3882,
Mucuripe

60165-081 Fortaleza, Ceara
Brazil

Telephone: (55-85) 263-1212

Golanian

Distribuidora de Motores Cummins
Centro Qeste Lida.

Av. Caiapo 777 - Seior Sta. Genoveva
74672-400 Goiania, Goias

Brazil

Telephone: (85-62) 207-1010

Manaus

Distribuidora Cummins

Amazonas Lida.

Estrada da Ponta Negra, 6080 - Sao
Jorge

69037 Manaus, Amazonas,

Brazil

Telephone: (55-32) 656-5444

Porto Alegre

Distribuidora Cummins
Meridional 8.A.

Rua Dona Alzira, 98, Sarandi
91110-010 Porto Alegre,

Rio Grande do Sul, Brazil
Telephone: (55-51) 340-8222

Ric de Janeiro
Distribuidora Cummins
Leste Lida.

Rua Sariema, 138-Olaria
21030-550 Rio de Janeiro,
Rio de Janeiro, Brazil
Telephone: (55-21) 280-7899

Sao Paulo

Companhia Distribuidora

de Motores Cummins

Rua Martin Burchard, 291 - Bras
(03043-020 Sao Paulo,

Sao0 Paulo, Brazil

Telephone: (55-11) 270-2311

BRITISH VIRGIN ISLANDS

- See Puerto Rico

BRUNEI

- See Malaysia

BURKINA - FASO

- See North/West Africa Regional
Office - Daventry

BULGARIA

-See Germany Regional Office - Gross-
Gerau

BURMA

Kuala Lumpur (Office in Malaysia)
Contact: Scott &

English (M) Sdn Bhd

PO, Box 10324

50710 Kuala Lumpur
West Malaysia

Location:

16 Jalan Chan Sow Lin
56200 Kuaia Lumpur
Waest Malaysia

Telephone: (60-3) 2211033

BURUNDI

Brussels (Office in Belgium)
Bia, 8.A.

Rameistraat, 123

B-3080 - Overijse, Belgium
Telephone: (32-2) 6892811

CAMBODIA

- See South & East Asia Regional Office
- Singapore

CANARY ISLANDS

Madrid (Office in Spain)
Cummins Ventas y

Servicio, S.A.

Torrelaguna, 56

28027 Madrid, Spain

Telephone: {34-91) 3672000/3672404

CAPE VERDE

- See North/West Africa Regional Office
- Daventry

CENTRAL AFRICAN REPUBLIC
- See North/West Africa Regional Office
- Daveniry

CEYLON

- See Sri Lanka

CHAD
- See North/West Africa Regional Office
- Daventry

CHILE

Santiago

Distribuidara Cummins Diesel

S.AC.L

Casilla Postal 1230

Caille Bulnes 1203

Santiago, Chile

Caorporate Office:

Av. Providencia 2653, QOffice 1901

Santiago, Chile

Telephone: (56-2) 698-2113/4/5,
697-3566/7/8,
697-2708

CHINA, PEOPLE'S REPUBLIC
- See China Regional Office - Beijing

N14
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COLOMBIA
Barranquilla

Cummins de Colombia S.A.
Apartado Aereo 5347

Barranguilla, Colombia

Location: Calle 30, No, 19 - 21
Telephone: (57-58) 40-02-06/40-13-46

Bogota

Cummins Colombiana Ltda.
Apartado Aereo No. 743t
Bogota, D.E. Colombia
Location:

Av. Americas X Carrera

420 No. 19-45

Telephone: (57-1) 244-5588/5882

Bucaramanga

Cummins API, Lida.
Apartado Aereo 352
Bucaramanga, Colombia
Lovation:

Autopista a Giron, Km 7
Telephone: (57-76) 468080

Cali

Distribuidora Cummins del Valle, Lida.
Apartado Aereo No. 6398

Cali, Celombia

Location:

Av. 3a. # 39-35 - Vipasa

Telephone: (57-3) 65-4343

Medellin

Equipos Tecnicos Lida.
Apartado Aereo No. 2046
Medellin, Colombia

Location: Carrera 52 No. 10-184
Telephone: (57-4) 255-4200

Pereira

Equipos Tecnicos Lida. C.Q.R.
Apartado Aereo No. 1240
Pereira, Colombia

Location: Carrera 8a. No. 45-38
Tetephene: (57-683) 366341

COMOROS

- Bee East and Southern Africa Re-
gional Office - Harare

CONGO, PEOPLE’S REPUBLIC

Brusseis (Office in Belgium)
Bia, S.A.

Rameistraat, 123

B-3090

Overijse, Belgium

Telephone: (32-2) 68928+%

CORSICA

- See France
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COSTA RICA

San Jose
Servicios-Unidos, S.A.
PO. Box 559
San Jose, Cosia Rica
Location:
100 metros al este de
Excelsior Antiguo
Curridabat, San Jose
Telephone Ofiice: (606) 53-83-03
Tetephone Service Shop:
(506) 26-00-76

CuBA

Miami {Office in U.S.A.)
Cummins Southeastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: {305) 821-42C0

CYPRUS

Nicosia

Alexander Dimitriou & Sons Lid.
RO. Box 1932

Nicosia, Cyprus

tocation:

4 Salamis Avenue

Telephone: (357-2) 348450

CZECH REPUBLIC

- See European Regional Office -
Mechelen

DENMARK

Glostrup

Preben Lange industrimaskiner A/S
Fost Box 166

2605 Broendby, Denmark

Location:

Midlager 22

Tetephone: (45-43) 96-21-61

DJIBOUTI

- See Middie East Regional Office -
Daventry

DOMINICA

Miami (Office in U.B.A.)
Cummins Southeastern Power, Inc.
9800 NW. 77 Court

Hialeah Gardens, FL 33016
Telephone: (305) 821-4200

DOMINICAN REPUBLIC

Santo Domingo

Argico C. Por A,

PC. Box 292-2 Feria
Santo Domingo
Dominican Republic, ZP-6
Location:

Calie Jose A. Soler

No. 3, ESQ.

Avenida Lope de Vega
Telephone; (809) 562-6281

DUBA!
- See United Arab Emirates

ECUADOR

Guayaquil

Molores Cummins (MOTCUM] S.A.
PO. Box 1062

Guayaquil, Ecuador

Location:

Avenida Carlos Julio

Arosemena Km. 4

Jelephone: (593-4) 203985/201177

Quito

Rectificadora Botar S.A.

PO. Box 17-01-3344

Quito, Ecuador

Location:

Av. 10 de Agosto No. 5880

Telephone: {693-2) 465-176/177/
178/195/197

EGYPT

Cairo

ADAT

P.O. Box 1572

Cairo, Egypt

Sales and Service Location:

25, Pyramid Road

Giza, Cairo, Egypt

Telephone: (20-2) 384-6607/384-6600
385-4001/2/4/5/6/8/29

EL SALVADOR

San Salvador

Salvador Machinery

Company, S.A. de C.V.

PO. Box 125

San Salvador, El Salvador
{.ocation:

Blvd, Ejercito Nacional
Telephone: (503} 711022, 228388

ENGLAND
- See United Kingdom

EQUATORIAL GUINEA

- See North/Wast Africa Regional Office
- Daventry

ESTONIA

- See Moscow Regional Office - Moscow
FAROE iSLANDS

Wellingborough {Office in United
Kingdom)

Cummins Diesel

Denington Industrial Estate
Weillingborough

Northants NN8 2QH,

England

Teiephone: (44-933) 276231

FERNANDO PO
- See Spain
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FlJi

- Ses Cummins Diesel Sales & Service
New Zealand Lid.

FINLAND

Helsinki

Machinery QY

PO. Box 56

SF 00511 Helsinki, Finland
Location:

Teollisuuskaty 29 ‘
Telephone: Int: (358-9) 77221

FRANCE

Lyon

Cummins Diesel

Sates Cerporation

39, rue Ampere Z.1.

69680 Chassieu, France

Telephone: {33} 72-22-92-72

Parts and Service Telephone:
(33} 72-22-92-69

GABON

- See North/West Africa Regional Ofiice
- Daventry

GAMBIA
Senegat (Matforce)

GEORGIA

- See Moscow Regional Office - Moscow
GERMANY

Gross-Gerau

Cummins Diesel Deutschland GmbH
PO. Box 1134

D-5080 Gross-Gerau,

Germany

Location: Odenwaldstr. 23
Tetephone: (49-6152) 174-0

GHANA

Accra

Leyland DAF (Ghana) Lid.
PO, Box 2969

Accra, Ghana

Location:

39/40 Ring Road South
Industrial Estate

Teiephone: (233-21) 22-88-06

GREECE

Athens

Eliopoulos Brothers Lid.

BPO.B. 51528

14 Km. National Rd.

Athens-Lamia

14510 Kifissia, Greece

Telephone: {30-1) 6202401/6202066/
6201955

GREENLAND

~ Bes Denmark
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GRENADA

Miami {Office in U.S.A.)
Cummins Southeastern Power, Inc.
8800 N.W, 77 Court

Hialeah Gardens, FL 33016
Tetephone: (305) 821-4200

GUADELOUPE

Miami {Oiffice in U.S.A.)
Cummins Southeastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: (305} 821-4200

GUAM

Barrigada

Mid-Pac Far East, Inc.
Airport Industrial Park
825 Tiyan Parkway
Barrigada, Guam 986921
Telephone: {671) 632-5160

GUATEMALA

Guatemala City

Maquinaria y Equipos, S.A.
P.O. Box 2304

Guatemala City, Guatemala
Location;

Carretera Amatitian

Km 12 zona 12

Telephone: (502-2) 773334/7/8

GUINEA BISSAU

- See North/West Africa Regional Office
- Daventry

GUYANA

Miami (Office in U.5.A.)
Cummins Southeastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: {305) 821-4200

GUYANA, FRENCH

Miami {Office in U.S.A))
Cummins Southeastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: (305) 821-4200

HAITI

Miami (Office in U.S.A))
Cummins Southeastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, Fl. 33016
Telephone: (305) 821-4200

HOLLAND
- See Netherlands

HONDURAS

Tegucigalpa

Comercial Lagisz

Honduras, S.A,

0. Box 1022

Tegucigalpa, D.C., Honduras
Location:

Zona La Burrera,

Bivd, Toncontin

Frente a Gasolinera Esso.
Telephone: (504) 3335707335615

HONG KONG

Kowloon

Cummins Engine H. K. Ltd.
RO. Box 840 Shatin

N.T., Hong Kong

Location:

Unison Industrial Centre
15th Floor, Units C & D
27-31 Au Pui Wan Strest
Fo Jan, Shatin, Hong Kong
Telephone: (B52) 606-5678

INDIA

Pune

Cummins Diesel Sales &

Service (india} Lid.

35A/1/2, Erandawana

Pune - 411 038, (State of Maharashtra)

India

Telephone: (91-212) 331234, 331554,
331635, 330068,
330166, 330358,
331703

Bombay

Cummins Diesel Sales &

Service (1) Lid.

298, Perin Nariman Street, Fort,
Bombay 400001, India

Telephone: (91-22) 2863566/2862247

Calcutta

Cummins Diesel Sales &

Service () Lid.

84, Tivoli Court, I/C Ballygunge

Circular Road

Calcutta 700 019 (West Bengal), India

Telephone: (91-33) 2478065/2470481/
2470774

New Delhi

Cummins Diesel Sales &

Service () Lid.

Flat No. 307, Meghdoot Building

94 Nehru Place

New Delhi 110 019, India

Telephene: (91-11) 6431051/6445756/
6452817

N14
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Raipur

Cummins Diesel] Sales &

Service () Lid.

Plot No, 15, Jalashay Marg

Choube Colony

Raipur 492 001 (Madhya Pradesh),
india

Telephone: (91-771) 24594/23157/29498

Ranchi

Cummins Diese! Sales &

Service (1) Lid.

‘Shanti Kunj' C-202, Vidyalaya Marg
Road No. 1, Ashoknagar

Ranchi 834 002 (Bihar)

india

Telephone: (91-651) 301948/303623

INDONESIA

Jakarta

PT Alltrak 1978

B0. Box 84/KBYL

Jakarta Selatan 12330, Indonesia
Location:

J1. A.8.C. Veteran No. 4

Bintaro, Rempoa

Telephone: (62-21) 736-1978/736-3302

IRAN

Tehran

Technical Service Development

Company

P.O. Box 13445/741

No. 152 Sohravardi Crossing

Dr. Beheshti Avenue

Tehran, Iran

Telephone:
Head Office: (88-21) B466686, 851021-7
Work Shop:  {98-21) 995021-2/993240

IRAQ

- See Middie East Regional Office -
Daventry

IRELAND

Wellingborough (Office in
England)

Cummins Diesel

Denington Estate
Wellingborough

Northants NN8 2QH, England
Telephone: (44-933) 276231

ISRAEL

Tel Aviv

Israel Engines &

Traiiers Co. Lid,

Levinson Brothers Engineers
P. 0. Box 390

33 Hahashmal Street

Tel Aviv, Israel 61003
Telephone: (972-3) 5607671
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ITALY

Milan

Cummins Diesel [talia 8.p.A.
Piazza Locatelli, 8

Zona Industriale Sesto Ulteriano
20098 S. Giuliano

Milanese (Milan), italy
Telephone; (39-2) 9828-1235/6/7

IVORY COAST
- See Cote d° lvoire

JAMAICA

Miami (Office in U.S8.A.)
Cummins Scutheastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: (305) 821-4200

JAPAN

Tokyo

Cummins Diesel (Japan) Lid.
1-12-10-Shintomi

Chuo-ku, Tokyo 104

Japan

Telephone: (81-3) 3555-8511

JORDAN

Amman

S.E.T.l. Jordan Limited

P.O. Box B053

Amman, Jordan

Telephone: (962-6) 621867/621884

KENYA

Nairobi

Werrot & Company Limited
PO. Box 41216

Nairobi, Kenya

Location:

l.usaka Road

Telephone; (254-150) 20316

KOREA, SOUTH

Seoul

Hwa Chang Trading Co., Lid.

Central PO. Box No, 216

Seoul, South Korea

Location:

143-11 Doksan-dong, Kuro-ku

Tetephone: (82-2) B54-0071/2/3/4/5,
869-1411/2/3

KUWAIT

Kuwait

General Transportation &
Equipment Co.

(Sales Department)

RPO. Box 1096

13011 Safat, Kuwait

Location:

Shuwaikh Behind

Canada Dry Factory
Telephone: {(965) 4833380/1/2

Kuwait

General Transportation &
Eguipment Co.

{Service Department}
East Ahmadi Area

13011 Safat, Kuwait
Telephone: (985) 3981577

LAOS

- See South and East Asia Regional Of-
fice - Singapore

LATVIA
- Ses Moscow Regional Office - Moscow

LEBANON

Beirut

3.E.T.L Charles Keller

S.AL.

8P 16-6726

Beirut, Lebanon

Location:

Coarniche du Fleuve
Telephone: (861-1) 426040/41

LESOTHO
- See South Africa

LIBYA

- See North/West Africa Regional Office
- Daventry

LIECHTENSTEIN

- See Switzerland
LUXEMBOURG

Gross-Gerau (Office in Germany)
Cummins Diesel Deutschland GmbH
PO. Box 11 34

Odenwaldstrasse 23

D-6080 Gross-Gerau, Germany
Telephone: (49-6152) 174-0

MACAU
- See Hong Kong

MADAGASCAR

- See Fast and Southern Africa Re-
gional Office - Harare

MADEIRA ISLANDS
- See Portugal

MALAYSIA

Kuala Lumpur

Curnmins Diesel Sales & Service
Div. of Scott & English

(M) Sdn. Bhd.

R.O. Box 10324

50710 Kuala Lumpur, West Malaysia
Location:

16 Jalan Chan Sow Lin

55200 Kuala Lumpur

Telephone: (60-3) 2211033

MALI
- Sea Senegal (Matforce)
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MALTA

Valletta

Plant & Equipment Ltd,

Regency House

254, Republic Street

Valletta, Malta

Telephone: (356) 23-28-20, 23-33-43,
23-16-23, 24-75-17

MARTINIQUE

Miami (Office in U.8.A)
Cummins Southeastern Power, Inc,
9900 N.W. 77 Court

Hialeah Gardens, FL. 33016
Telephone: (3056) 821-4200

MEXICO

Guadalajara

Cummins Del Occidente, S.A.

Lazaro Cardenas No. 2850

Fracc. Alamo Industrial

45560 Guadalajara, Jal. Mexico

Telephone: (52-3) 670-93-06, 670-53-38,
670-63-61, 670-62-33

Monterrey

Tecnica Automotriz, S.A.

Av. Alfonso Royes

No. 3637 Nte.

Maonterrey, Nuevo Leon, Mexico
Telephone: (52-83) 51-41-51, 51-46-56

Merida

Cummins Del Sureste, S.A. de C.V.
Av. Aviacion Civil No. 647

Esquina Calle 100

Col. Sambula

97259 Maerida, Yucatan, Mexico
Telephone: (52-99) 24-11-55, 24-00-15

Puebla

Cummins de Orients, 5.A. de C.V.
Av. Reforma No. 2112,

Puebla, Pue. Mexico

Telaphone: (52-22) 48-76-74, 48-76-75

Queretaro

Distribuidor Cummins Pel Centro, S.A.

de C.V.

Bivd. Bernardo Quintana No. 518

Col. Arboledas

C.P. 76140 Queretaro, Qro., Mexico

Telephone: (52-42) 12-41-90, 12-58-90,
12-62-84, 14-04-16,
14-08-81, 14-15-91

Tialnepantla

Distribuidor Cummins

Metropolitana, S.A. DE C.V.

Sor Juana Ines de la Cruz No. 555

54000 Tlalnepantla, Edo. de Mexico,

Mexico

Telephone: (52-5) 327-38-00, 390-64-37,
390-12-27
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MOROCCO

Casablanca

Societe Auto-Hall, 8.A.

44 Avenue Lalla Yacout

Casablanca, Morocco

Tetephone: (212) 31-84-60, 31-70-52,
31-90-56, 31-70-44

MOZAMBIQUE

- See East and Southern Africa Re-
gional Office - Harare

NAMIBIA (Southwest Africa)

Windhoel

Propower, Namibia

P.C. Box 3637, Windhoek 9000
Namibia (Southwest Africa)
Location:

7 Nasmyth Street

Southern [nudustria
Telephone: (264-61) 37893

NEPAL.

Pune (Office in India)

Cummins Diesel Sales &

Service {India) Lid.

35Af1/2, Erandawana

Pune, - 411 038, (Siate of Maharashtra)

India

Telephone: (81-212) 331234, 331554,
331635, 3300686,
330166, 3303586,
331703

NETHERLANDS

Dordrecht

Cummins Diese! Sales &
Service, b.v.

Galvanistraat 35

3316 GH Dordrecht
Netheriands

Telephone: (31-78) 18-12-00

NETHERLANDS ANTILLES

Miami (Office in U.5.A.)
Cummins Southeastern Power, Inc.
8300 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: (305) 821-4200

NEW CALEDONIA

- See South Pacific Regional Office -
Melbourne

NEW GUINEA

- See Papua New Guinea
NICARAGUA

Managua

F. Alf. Pellas & Cia.
Apartado Postal No. 46
Managua, Nicaragua
Location:

Ba. Calle

30y 3t Avs. N.O., Zona 5
Telephone: (505-2) 660616

NIGERIA

Lagos

SCOATRAC MOSEL

PM.B. 21108

lkeja, Lagos

Nigeria

Location;

Apapa-Oshodi Expressway

Isalo industrial Estate,

Isolo

Telephone: (234-1) 52-15-39, 52-19-31,
52-46-70

Paris (Office in France)
SCOATRAC MOSEL

clo SCOA

9 et 11 rue Robert de Flers
75740 Paris, Cedex 15
France

Telephone: (33-1) 40-58-48-48

NORTHERN IRELAND
- See United Kingdom

NORWAY

Osio

Cummins Diesel Salg & Service A/S
RO. 6288

Etterstad 0603, Oslo 6

Norway

Location:

Verkseler Furulunds vei 1t
Telephone: (47) 22326110

OMAN

Ruwi

Universal Engineering

Services L.L.C.

PO. Box 5688

Huwi

Sultanate of Oman

Telephone: (968) 590830, 591304

PAKISTAN

Karachi
- See Middle East Regional Office -
Daveniry

PANAMA

Panama City

Grupo Tiesa, S.A.
Apartado Postal #55-0549
Partillo, Panama
Telephone: (507} £7-3866

PAPUA NEW GUINEA

Sydney (Office in Australia)
Cummins Diesel Sales & Service
PG, Box 150

Cabramatia, 2166

New South Wales, Australia
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PARAGUAY

Asuncion

Automotores y Maquinaria,

S.R.L,

Yegros y Fulgencio R. Moreno

£0. Box 1160

Asuncion, Paraguay

Telephone: (595-21) 493111, 493115

PERU

Lima

Comercial Diesel

del Peru S.A.

PO, Box 14-0234

Lima, Peru

Location;

Ave. V.R. Haya

de la Torre 2648

Lima 3, Peru

Tetephone: (51-14) 74-3173/4374/
3144/2281

PHILIPPINES

EDSA

Powser Systems, inc. EDSA

RPO. Box 3241

Manila

Philippines 1501

Location:

79E. Delos Santos Ave.

Mandaluyong, Metro Manila

Telephone: (63-2) 791769, 791771,
5311945, 5315448,
5311934, 5312531,
53414513

POLAND

- See Germany Regional Office - Gross-
Gerau

PORTUGAL

Lishon

Electro Central
Vulcanizadora, Lda.
FO. Box 3077

1302 Lisban, Portugal
Location;

Hua Conselheiro
Martins de Carvatho
Lote 1480

1400 Lishoa {Restelo)
Telephone: (351-1) 3015361

QATAR

Doha

Jaidah Motors & Trading Co.
P.O. Box 150

Doha, Qatar {Arabian Gulf)
Telephone: (974) 810000

REUNION
- See Lyon Regionat Ofiice - Lyon

RIO DE ORO
~ See Spain
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ROMANIA

- Bee Germany Regional Office - Gross-
Gerau

RUSSIA

- See Mascow Regional Office - Moscow
RWANDA

Brussels (Office in Belgium}
Bia, S.A.

Rameistraat, 123

B-3080 - Qverljse, Belgium
Telephone: (32-2) 6882011

ST. LUCIA

Miami (Office in U.S.A))
Cummins Southeastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, FL. 33016
Telephone: (305) 821-420C

ST. VINCENT

Miami {Office in U.8.A.)
Cummins Southeastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, FL. 33016
Telephone: {305) 821-4200

SAN MARINO
- See Haly

SAO TOME AND PRINCIPE

- Bee North/West Africa Regional Office
- Daventry

SAUDI ARABIA

Dammam

General Contracting Company
RO. Box 5111

Dammam 31422, Saudi Arabia
Teiephone: {866-3) 842-1216

SCOTLAND
- See United Kingdom

SENEGAL

Dakar

Matforce

B.P 397

Dakar, Senegal

Location:

10 Avenue Faidherbe
Telephone: (221) 22-30-40

SEYCHELLES

- See Easy/Southern Africa Regionat
Oftice - Harare

SIERRA LEONE

- See North/West Africa Regional Office
- Daventry

SINGAPORE

Singapore

Applied Diesel Saies & Service Ple Lid
8 Tanjong Penjuru

Jurong Industrial Estate

Singapore 2260

Telephane: {65) 261-35655

SLOVAKIA

- See Eurcpean Regional Office -
Mechelen

SOLOMON ISLANDS

- See South Pacific Regional Office -
Melbourne

SOMALIA

- See East and Southern Africa Re-
gional Office - Harare

SOUTH AFRICA

Johannesburg

Propower Pty. L.id.

Private Bag X4
Wendywood 2144

South Africa

Location:

13 Eastern Service Reade
Kelvin 20584

Telephone: (27-11) 444-3225

SOUTHWEST AFRICA

- See Namibia
SPAIN

Madrid

Cummins Ventas y

Servicio 8.A.

Torrelaguna, 56

28027 Madrid, Spain

Telephone: (34-91) 367-2000/3672404

SPANISH GUINEA
- See Spain

SRI LANKA

Colombo

Trade Promoters Ltd

RO, Box 321

69, Walukarama Road

Colombo 3

Sri Lanka

Telephone: (84-1) 573927, 574651,
575005

SUDAN

Khartoum

Bittar Engineering Lid.

RO. Box 1011

Gamhouria Strest

Khartoumn, Sudan

Telephone: (249-11) 70952, 712453,
70306
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SURINAM

Miami (Office in U.S.A))
Cummins Southeastern Power, Inc.
9900 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: (305) 821-4200

SWAZILAND
- See South Africa

SWEDEN

Stockholm

SMA Maskin AB
Aggelundavagen 7
5-17562 Jarfalla

Sweden

Telephone: (46-B) 621-25-00

SWITZERLAND

Regensdorf

Robert Aehi AG
Riedthofstrasse 100

8105 Regensdorf
Switzertand

Telephone: {41-1) 842-5111

SYRIA

Damascus

Puzant Yacoubian & Sons

PO. Box 36817

Damascus, Syria

Location:;

Abou Baker £l Saddik Strest
Kafar Sousse Squareg
Telephone: (963-11) 231547/8/8

TAHITI, ISLAND OF
- See French Polynesia

TAIWAN

Taipei

Cummins Corporation - Taiwan Branch
12th Floar, No. 148

Min-Sheng E. Road, Sec, 2

Taipei, Taiwan

Telephone: (886-2) 515-0891

TANZANIA

Par es Salaam

Riddoch Motors 1987 Lid

PO. Box 40040

Dar es Salaam

Tanzania

Location:

92 Kipawa-Fugu Road

Dar es Salaam

Telephone: {(255-51) 44493, 41140

THAILAND

Bangkok

Diethelm & Company Lid.
1698 New Petchburi Road
Bangkok 10310, Thailand
Telephone: {66-2} 254-4800
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TOGO {and BENIN)

l.ome

Togomat

B.P. 1641

Lome, Togo

Location;

Zone Industrielle CNPPME
Telephone: (228} 21-23-95

TONGA, ISLAND OF

- See South Pacific Regional Office -
Meibourne

TRINIDAD and TOBAGO

Miami (Office in U.S.A))
Cummins Southeastern Power Inc,
9300 N.W. 77 Court

Hialeah Gardens, FL 33016
Telephone: (305) 821-4200

TURKEY

Istanbul

Hamamcioglu Muesseselgri
Ticaret TA.S.

PK. 136

B0222 Sisli

tstanbul, Turkey

Location:

Buyukdere Caddesi, 13/A
80260 Sisii

Istanbul, Turkey

Telephone: (80-1) 231-3406, 234-5123

UKRAINA
- Bee Moscow Regional Office - Moscow

UNITED ARAB EMIRATES

Abu Dhabi

Technical Qilfield Supplies Centre
PO. Box 2647

Abu Dhabi,

United Arab Emirates

Telephone: (971-2) 723863, 723298

UNITED KINGDOM

Wellingborough

Cummins Diesal

Denington Estate
Wellingkorough

Northants NN8 2QH, England
Telephone: (44-833) 276231

UPPER VOLTA
- See Burkina - Faso

URUGUAY

Montevideo

Santaro S.A.

PG, Box 379

Montevideo

Uruguay

Location:

Avenida Millan No. 2441
Telephone:(598-2) 293008

U.S8.8.R.

- See Moscow Regional Office - Moscow

VATICAN CITY
- See ltaly

VENEZUELA

Caracas

Sudimat

Apartado Postal 1322
Carmelitas

Caracas 1010

Venezuela

Location:

Finatl Avenida San Martin
Urb. la Quebradita
Caracas 1061

Teiephone: (58-2) 442-6161/2647

VIETNAM

Hanoi

Dietheim & Co. Lid. Engineering
Roam No. 1, 2nd Ficor

8 Trang Thi Street

Hanoi, Vietnam

Telephone: (B4-4) 260-332, 244-394

Ho Chi Minh City

Diethelm & Co. Lid. Engineering
3rd Floor, IBC Building

1 Me Linh Square

District 1

Ho Chi Minh City, Vietnam
Telephane: (84-8) 284-102, 294-103

WESTERN SAMOA

- Bee South Pacific Regional Office -
Melbourne
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YEMEN ARAB REPUBLIC

Sana'a

Zubieri Trading Co.

PO. Box 535

Sana’a, Yemen Arab Republic
Location:

Zubieri Street

Telephone: (867-1) 244400/79149

YEMEN, SOUTH

- See Middle East Regional Office -
Daventry

YUGOSLAVIA

- See Southeastern Europe

ZAIRE

Brussels (Office in Belgium)
N.V. Bia, 8.A.

Rameistraat, 123

B-3080 - Overiise, Beigium
Telephone: (32-2) 689-28-11

ZANMBIA

Ndola

N.E.l. {Zambia) Lid.

RO. Box 71501

Ndola, Zambia
Telephone: (260-2) 610729

ZIMBABWE

Harare

Cummins Zimbabwe (Pvt) Lid.
PO. Box 57363

Southerton

Harare, Zimbabwe

Location:

72 Birmingham Road
Southerton, Harare

Telephones: (263-4) 67645, 69220
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Troubleshooting Procedures and Techniques

This guide describes some typical engine operating problems, their causes, and some acceptable corrections to those
problems. Uniess noted otherwise, the problems listed are those which an operator can diagnose and repair.

A WARNING A

Performing troubleshooting procedures NOT outlined in this section can result in equipment damage or
personal injury or death. Troubleshooting must be performed by trained, experienced technicians. Consuit a
Cummins Authorized Repair Location for diagnosis and repair beyond that which is outlined, and for symptoms
no; Eiﬁ.ted in thi? section. Before beginning any troubleshooting, refer to General Safety Instructions in Section
i of this manual.

Follow the suggestions below for troubleshooting:
o Study the complaint thoroughiy before acting
= Refer to the engine system diagrams
e Do the easiest and most logical things first
« Find and correct the cause of the compiaint

g-64 {100-00%-am}
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Troubleshooting Symptoms Charts

Use the following charts to aid in diagnosing specific engine symptoms. Read each row of blocks from top to bottom.
Follow the arrows through the chart fo identify corrective action.

A WARNING A

Troubleshooting presents the risk of equipment damage, personal injury or death, Troubleshooting must be
performed by trained experienced technicians.

g-03 {100-002-0m)
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Air Compressor Air Pressure Rises Slowly

Cause

Air intake system restriction to air compressor
is excessive

OK

b

Air system leaks

OK

3

Carbon buildup is excessive in the air dis-
charge line, check valve, or cylinder head

.......

OK

R -

Contact a Cummins Authorized
Repair Facility

Correction

Replace the air compressor air cleaner (if
installed). Check the air intake piping. Check
engine air intake restriction if the air compres-
sor inlet s plumbed to the vehicle or equip-
ment intake system. Refer to Section 3 and 4,

Block the vehicle wheels and check the air
system for leaks with spring brakes applied
and released. Check for leaks from the air
compressor gaskets and the air system hoses,
fittings, and valves, Refer to the OEM service
manuals.

Check for carbon buildup. Replace the air
compressor discharge line if necessary. Refer
to Section 7.
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Air Compressor Noise is Excessive

Cause

Carbon buildup is excessive in the air dis-
charge line, check valve, or cylinder head

OK

-

Contact a Cummins Authorized
Repair Facility

Correction

Check for carbon buildup. Replace the air
compressor discharge line if necessary. Refer
to Section 7.
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Air Compressor Pumping Excess Lubricating Oil into the Air System

Cause Correction

Replace the air compressor air cleaner (if
installed). Check the air intake piping. Check

Air intake systemi Sre:;ggggicgo air compressor engine air intake restriction if the air compres-
sor inlet is plumbed to the vehicle or equip-
ment intake system. Refer to Section 3 and 4,
OK
O

Replace the desiccan t cartridge on the
Turbo/CR 2000 air dryer (if equipped). Refer 1o
the OEM service manual. Check the air

Air compressor pumping time is excessive  [...... compressor duty cycle. Install a larger air
compressor, if necessary. Refer to Section G in
the Master Repair Manual, Holset® Air Com-
pressors, Bulletin No. 3666121.

OK

3

Contact a Cummins Authorized
Repair Facility
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Air Compressor Will Not Maintain Adequate Air Pressure (Not Pumping Continuously)

Cause

Air system leaks

OK

e

Correction

.......

Block the vehicle wheels and check the air
system for leaks with spring brakes applied
and released. Check for leaks from the air
compressor gaskets and the air system hoses,
fittings, and valves, Befer to the OEM service
manuals,

Contact a Cummins Authorized
Repair Facility
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Troubleshooting Symptoms Charts
Page TS-7

Air Compressor Will Not Stop Pumping

Cause

Correction

Air system leaks

OK

£

Block the vehicle wheels and check the air
system for leaks with spring brakes applied
and released. Check for leaks from the air
compressor gaskets and the air system hoses,
fittings, and valves. Refer to the OEM service
manuals.

Contact a Cummins Authorized
Repair Facility
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Alternator Not Charging or Insufficient Charging

Cause

Alternator belt is loose

.......

OK

e

Battery cables or connections are loose,
broken, or corroded (excessive resistance)

OK

s

Batieries have failed

OK

A

Alternator puliey is loose on the shaft

OK

o

Contact a Cummins Authorized
Repair Facility

Correction

Check the alternator belt tension. Refer to
Section V.

Check the battery cables and connections.

Check the condition of the batteries. Replace
the batteries, if necessary. Refer to the OEM
service manual.

Tighten the puiley. Refer to Section V.
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Coolant l.oss — External

Cause Correction

Check the coolant level. Refer to the OEM

Coolant level is above specification ..., service manual.

OK

<

Inspect the engine for coolant leaking from
hoses, drain cocks, water manifold, jumper
tubes, expansion and pipe plugs, fitlings,
External coolantleak ..., radiator core, air comprassor and cylinder head
gaskets, lubricating oil cooler, water pump seal,
and OEM-mounted components that have

coolant flow.
OK
=
Radiator cap is not correct, is malfunctioning, Check the radiator pressure cap. Refer to the
or has low-pressurerating "7 OEM service manual.
OK
=

Contact a Cummins Authorized
Repair Facility
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Coolant Temperature Above Normal - Gradual Overheat

Cause

Coolant level is below specification

oK

<

Cold weather radiator cover or winterfront is
closed

Correction

.......

Inspect the engine and cooling system for
external coolant leaks. Repair if necessary.
Add coolant. Refer to Section 5.

Open the cold weather radiator cover or the
winterfront. Maintain a minimum of 784 ¢m?
[120 in?), or approximately 28 x 28 cm [11 x 11
in}, of opening at all times. Refer to Section 1.

OK

=

Cooiing system hose is collapsed, restricted, or
leaking

OK

-

inspect the radiator hoses. Refer to Section 5.

Fan drive belt or water pump belt is loose

Check the belt tension and tighten if neces-
sary. Refer to Section V.

OK

R

Lubricating oil level is above or below specifi-
cation

Check the oil level. Add or drain oil, if neces-
sary. Refer to Section 5.

OK

h

Fan shroud is damaged or missing, or the air
recirculation baffles are damaged or missing

Inspect the shroud and the recirculation
baffles. Repair, replace, or install, if necessary.
Refer to the OEM service manual.

OK

hd

Radiator cap is not correct, is malfunctioning,
or has low-pressure rating

Check the radiator pressure cap. Refer to the
OEM service manual.

OK

-

Suppiemental coolant additive (SCA) level is
above specification or the coolant is overcon-
centrated with antifresze

Check the SCA level. Verify the antifreeze
concentration. Refer to Section 5 and Section
V.

OK

o

Contact a Cummins Authorized
Repair Facility
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Coolant Temperature is Above Normal ~ Sudden Overheat

Cause Correction

Refer to DiagnostichFau[t Codes in Se?tion 1
. . for instructions on how to read active fault
Electronic fault codes are active  L...... codes. If fault codes are active, contact a
Cummins Authorized Repair Fagcility.

OK

-

Inspect the engine and cooling system for
Coolant level is below specification  L...... external coolant leaks. Repair if necessary.
Add coolant. Refer to Section 5.

OK
b o

Cooling system hos?eigkci:ggapsed, restricted, or | Inspect the radiator hoses. Refer to Section 5.
OK
-’

Check the fan drive belt and water pump belt.

Fan drive belt or water pump belt is broken | ...... Replace the belts if necessary. Refer to
Section A,

0K
b

Radiator cap is not correct, is malfunctioning, Check the radiator pressure cap. Refer {o the

or has low-pressure rating {7777 OEM service manual.

OK
-

Contact a Cummins Authorized
Repair Facility
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Coolant Temperature is Below Normal

Cause Correction
Refer to Diagnostic Fault Codes in Section 1
; : for instructions on how to read active fault
Electronic fault codes are active ... codes. If fault codes are active, contact a
Cummins Authorized Repair Facility.
OK
-
Check the shutters and engine compartment
Engine is operating at low ambient temperature §....... air. Refer to Cold Weather Operation, Bulletin
No. 3387266.
OK
L -3
Coolant temperature gauge or sensor s Test the gauge and the sensor. Repair or
malfunctioning | replace, if necessary. Refer to OEM.
OK
Rl

Contact a Cummins Authorized
Repair Facility
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Coolant Temperature Above Normal (Marine)

Cause

Correction

Coolant level is below specification

inspect the engine and cooling system for
external coolant leaks. Repair if necessary.
Add coolant, Refer to Section V.

OK

-

Air trapped in coolant

Vent the cooling system to remove air. Check
engine vept lines.

OK

R

Improper oll level

Add or drain oil to the proper level.

OK

'

Malfunctioning sea water pump

inspect the pump. Check the sea water inlet
and outlst piping and strainer for restriction.

OK

-

Incorrect or malfunctioning pressure cap

Rg?lace the cap with one rate at 48 kPa [7
psi.

OK

-

Malfunctioning temperature sensor or gauge

.......

Checldreplace the sensor/gauge.

OK

-

Malfunctioning or Incorrect thermostat

.......

Check/replace the thermostat.

OK

-

Malfunctioning engine water pump

Check/correct the water pump.

OK

b

Air in the cooling system

.......

Check hose clamps for leaks on the suction
side of the pump. Check for compression leak
through the cylinder head gasket.

OK
o
(Continued)
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Coolant Temperature Above Normal {Marine) (Continued)

Cause

Plugged heat exchanger

OK

o

Plugged cooling passages in cylinder head,
head gasket, or cylinder block,

OK

s

Malfunctioning keel cooler

OK

-

Contact a Cummins Authorized
Repair Facility

Correction

Clean the heat exchanger.

Flush the cooling system; fill with new coolant,

Refer to vessel manufacturer’s service instruc-
tions.
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Troubleshooting Symptoms Charts
Page TS-15

Crankcase Gases (Blowby) Excessive

Cause

Crankcase ventilation system is plugged

OK

-

Contact a Cummins Authorized
Repair Facility

Correction

Check and clean the crankcase breather and
vent tube.
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Engine Decelerates Slowly (PT)

Cause

Throttle linkage or return spring is binding

OK

-

Fuel drain line is restricted

OK

-

Correction

Check the fuel pump throtile linkage and
return spring for free movement. Adjust if
necessary.

Inspect the fuel drain lines for restrictions.
Remove any restrictions found.

Fuel tank vents are piugged or damaged

OK

-

Qverhead fuel tank check valve is restricted or
is not opening

OK

<>

Remove and clean the tank vents. Replace the
vents if necessary. Refer to the OEM service
manuals.

Check the fuel tank check valve for debris.
Check the valve for the correct plumbing
arrangement. Refer to Section 5 - General
Information.

OEM rail pressure lines are excessively long or

trapped with air, which causes an accumulator

effect (vehicles equipped with cab rail pressure
gauges only)

OK

R

Air in the fuel system

Bleed the air from the OEM devices. Refer to
the OEM service manuals.

OK

3

Contact a Cummins Authorized
Repair Facility

Check for air in the fuel system. Tighten or
replace the fuel connections, fuel lines, fuel
tank stand pipe, and fuel filters as necessary.
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Engine Decelerates Slowly (CELECT™ or CELECT™ Plus)

Cause

Electronic fault codes are active

OK

h-d

Contact a Cummins Authorized
Repair Facility

Correction

Refer to Diagnostic Fault Codes in Section 1
for instructions on how to read active fault
codes. If fault codes are active, contact a
Cummins Authorized Repair Facility.
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Page TS-18 Section TS - Troubleshooting Symptoms
Engine Difficult to Start or Will Not Start (Exhaust Smoke)
Cause Correction

Refer to Diagnostic Fault Codes in Section 1
for instructions on how 1o read active fault
codes. If fault codes are active, contact a
Cummins Authorized Repair Facility.

Electronic fault codes are active | ......

OK

o

If the cranking speed is slower than 150 rpm,
Engine cranking speed istoo slow [ ...... refer to the Engine Will Not Crank or Cranks
Slowly symptom tree.

OK

g4

Engine-driven units are engaged ™ L...... Disengage engine-driven units.

OK

b

Check for the correct operation of the starting
Starting aid is necessary for cold weather, or aid. Refer to the manufacturer’s instructions.
starting aid is malfunctioning [ Refer to Cold Weather Starting Aids in Section
1.

OK

b

Repiace the fuel filter. Refer to Section 5.

Fuel filter or fuel suction line is restricted ™ |...... Check the fuel suction line for restriction

OK

o

Check the air intake system for restriction.
Clean or replace the air filter and inlet piping
as necessary. Refer to Section 4,

Air intake system restriction is above specifica-
tioﬂ -------

QK

-

Check the exhaust system for any restrictions.

Exhaust system restriction (... Refer to Section V for specifications.

OK

R d

Check for air in the fuel system. Tighten or
Airin the fuel system | ...... replace the fuel connections, fuel lines, tuel
tank stand pipe, and fuel filters as necessary.

OK
3
{Continued)
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Engine Difficult to Start or Will Not Start (Exhaust Smoke) (Continued)

Cause

Correction

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

QK

o

Contact a Cummins Authorized
Repair Facility

.......

Operate the engine from a tank of high-quality
tuel, Refer to Fuel Recommendations and
Specifications in Section V.
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Engine Difficult to Start or Will Not Start (No Exhaust Smoke)

Cause

Fuel level is low in the tank

OK

b

Starting moler rotation is not correct

OK

<&

Fuel shutoff vaive {(FSOV) is closed

OK

R

Auxiliary shutdown device (Skinner valve) is
closed. External governor is malfunctioning or
not installed correctly

OK

<&

Battery voitage suppiy to the electronic control
moduie {ECM) is low, interrupted, or open

oK

o

Fuel filter or fuel suction line is restricted

OK

R

Fuel cennections on the suction side of the
pump are loose

OK

b

Fuel drain line is restricted

OK

ol

Fuel suction stand pipe in the fuel tank is
broken

OK

b

Contact a Cummins Authorized
Repair Facility

Correction

Fil the supply tank.

Check the direction of crankshaft rotation.
Replace the starting motor if necessary.

Check the fuel shutoff valve and the electrical
circuit.

Repair or replace the shutdown device or
external governor,

Check the battery connections.

Heplace the fuel filler. Refer to Section 5.
Check the fuei suction line for restriction.

Tighten ail the fuel fittings and connections
between the fuel tanks and fuel pump.

Inspect the fuel drain lines for restrictions.
Hemove any restrictions found.

Check and repair the stand pipe, if necessary.
Refer to the OEM service manual.
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‘Engine Noise Excessive

Cause Correction

Check the oil pressure. If the pressure is low,
l.ubricating oll pressure is below specification [ ...... refer to the Lubricating Ol Prassure Low
symptom tree.

OK

e

Refer to the Lubricating Oil Specifications in
Lubricating off is thin or diluted  |...... Section V. Refer to the Lubricating Ol Con-
taminated symptom tree.

OK

5

Fan drive belt is !oorsn%;tight, ornmotinalign- | Check the fan drive beit. Refer to Section 3.

OK

A

Contact a Cummins Authorized
Repair Facility
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Section TS - Troubleshooting Symptoms

Engine Noise Excessive — Combustion Knocks

Cause

Engine is operating at low ambient temperature

OK

A s

Ether starting aid is malfunctioning

OK

e

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

OK

b

Contact a Cummins Authorized
Repair Facility

Correction

Check the shutters and engine compartment
air. Refer to Cold Weather Operation, Bulietin
No. 3387266.

-------

Repair or replace the ether starting aids. Refer
to the manufacturer's instructions.

Qperate the engine from a tank of high-quality
fuel. Refer to Fuel Recommendations and
Specifications in Section V.
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Troubleshooting Symptoms Charts
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Engine Power Output Low

Cause

Electronic fauit codes are active

OK

-

Drivetrain is not correctly maiched to the
engine

OK

e

Engine is operating above recommended
aititude

.......

OK

-

Turbocharger is not correct

OK

o

Fuel pump incorrect

QK

o

Air intake or exhaust leaks

OK

e

Throttle lever, return spring, linkage or air
throttle cylinder damaged or improperly
adjusted

OK

h o

Air intake system restriction is above specifica-
tion

.......

OK
-
{Continued)

Correction

Refer to Diagnostic Fault Codes in Section 1
for instructions on how to read active fault
codes. If fault codes are active, contact a
Cummins Authorized Repair Facility.

Check for correct gearing and drivetrain
components. Refer to the OEM vehicle
specifications.

Engine power decreases above recommended
altitude. Refer 1o the Engine Data Shest for
specifications.

Check the turbocharger part number and
compare it io the Control Parts List (CPL),
Bulletin No. 3379133, Replace the turbo-
charger if necessary. Refer to Section A.

Check fuel pump dataplate for correct code,

Check for ioose or damaged piping connec-
tions and missing pipe plugs. Check the
turbocharger and exhaust manifold mounting
4,

Check for proper operation of components.
Refer 1o Section 6.

Check the air intake syster for restriction.
Ciean or replace the air filter and inlet piping
as necessary. Refer to Section 4.
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Section TS - Troubleshooting Symptoms

Page TS-24

Engine Power Output Low (Continued)

Cause

Exhaust system restriction

OK

e

Fuel shutoff lever {(mechanical) partially
engaged

OK

h o

Fuel filter or fuel suction line is restricted

OK

b d

Fuel drain line is restricted

Correction

Check the exhaust system for any restrictions.
Hefer to Section V for specifications.

.......

Check or replace shutoff lever in run position.

Replace the fuel filter. Refer to Section 5.
Check the fuel suction line for restriction.

.......

Inspect the fuel drain lines for restrictions.
Remove any restrictions found.

OK

-

Fuel tank vents are plugged or damaged

Remove and clean the tank vents. Replace the
vents if necessary. Refer to the OEM service
manuals.

OK

s

Lubricating oil ievel is above specification

Check the oii level. Verify the dipstick calibra-
tion and oil pan capacity. Fill the system o the
specified level. Refer to Section 5.

OK

A o

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

Operate the engine from a tank of high-quality
fuel. Refer to Fuel Recommendations and
Specifications in Section V.

OK

e

Air in the fuel system

.......

Check for air in the fuel system. Tighten or
replace the fuel connections, fuel lines, fuel
tank stand pipe, and fuel filters as necessary.

oK
h
{Continued)
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Engine Power Output Low (Continued)

Cause

Overhead adjustments are not correct

OK

hd

Contact a Cummins Authorized
Repair Facility

Correction

Measure and adjust the overhead setlings.
Refer to Section V.
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Section TS - Troubleshooting Symptoms

Engine Runs Rough at Idle

Cause

Correction

Engine is operating at low ambient temperature

0K

hd

Idle characteristics of CELECT™ and CELECT™
Plus systems are different than characteristics
of the PT system

Check the shutters and engine compartment
air. Refer to Cold Weather Operation, Bulletin
No. 3387266.

.......

Normal performance. No corrections are
necessary.

OK

s

Electronic fault cades are active

Refer to Diagnostic Fault Codes in Section 1
for instructions on how to read active fault
codes. If fault codes are active, contact a
Cummins Authorized Repair Facility.

OK

h

Engine mounts are worn, damaged, or not
correct

Check the engine mounts. Refer to the OEM
service manual.

OK

b

Air in the fuel system

Check for air in the fuel system. Tighten or
replace the fuel connections, fuel lines, fuel
tank stand pipe, and fuel filters as necessary.

OK
@

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

Operate the engine from a tank of high-quality
fuel. Befer to Fuel Recommendations and
Specifications in Section V.

OK

s

Contact a Cummins Authorized
Repair Facility
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Troubleshooting Symptoms Charts
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Engine Runs Rough or Misfires

Cause

Condition occurs only at idle

.......

OK

b

Engine is operating at low ambient temperature

OK

s

Electronic fault codes are active

.......

OK

<

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

OK

s

Air in the fuel system

OK

o

Fuel supply line restriction between the fuel
pump and the injectors

-------

OK

&5

Overhead adjustments are not correct

OK

i

Contact a Cummins Authorized
Repair Facility

Correction

Refer to the Engine Runs Rough at ldle
symptom tree.

Check the shutters and engine compartment
air. Refer to Cold Weather Operation, Bulletin
No. 3387266.

Refer to Diagnostic Fault Codes in Section 1
for instructions on how to read active fault
codes. |f fault codes are active, contact a
Cummins Authorized Repair Facility.

Operate the engine from a tank of high-quality
fuel. Refer to Fuel Recommendations and
Specifications in Section V.

Check for air in the fuel system. Tighten or
replace the fuel connections, fuel lines, fuel
tank stand pipe, and fuel filters as necessary.

Check the fuel supply line from the fuel pump
to the cylinder head for sharp bends that can
cause restrictions.

Measure and adjust the overhead settings.
Refer to Section V.
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Engine Shuts Off Unexpectedly or Dies During Deceleration

Cause Correction

Refer to Diagnostic Fault Codes in Section 1
for instructions on how to read active fauit
codes, {f fault codes are active, contact a
Cummins Authorized Repair Facility.

Electronic fault codes are active | ......

OK

=

Idle shutdown or PTO shutdown features are Refer tc Electronically Controlled Fuel System
activated ~ preeee in Section 1.

OK

-

Refer to the Engine Difficult to Start or Will Not

Engine will not restat ..., Start symptom free.

OK

T

Check for fuel inlet restriction. Contact a

Fuel inlet restriction ..., Cummins Authorized Repair Facility.

OK

e

Check for air in the fuel system. Tighten or
Airin the fuei system | ...... replace the fuel connections, fue! lines, fuel
tank stand pipe, and fuel filters as necessary.

OK

<

Check the batteries and the unswitched battery

Baitery voltage isfow | ...... supply circuit. Refer to .

OK

b

Check for loose wires. Check for at least 8.5

Fuel shutoff valve (FSOV) is closed | ...... volts from the battery during cranking.

OK

hd

Cantact a Cummins Authorized
Repair Facility
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Engine Speed Surges at Low or High Idle

Cause Correction

Refer to Diagnostic Fault Codes in Section 1
for instructions on how io read active fault
codes. If fault codes are active, contact a
Cummins Authorized Repair Facility.

Electronic fault codes are active L.,

OK

-

Fuel level is low inthetank ..., Fill the supply tank.

OK

e

Check the fuel pump throtile linkage adjust-

Throttle linkage adjustment is not correct [ ...... ment.

OK

£

Replace the fuel filter. Refer to Section 5.

Fue! filter or fuel suction line is restricted ™ [ ...... Check the fuel suction line for restriction

OK

-

Check for air in the fuel system. Tighten or
Air in the fuel system  L...... replace the fuel connections, fuel lines, fuel
tank stand pipe, and fuel filters as necessary.

OK

b

Contact a Cummins Authorized
Repair Facility
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Engine Speed Surges Under Load or in Operating Range

Cause

Electronic fault codes are active

Correction

OK

o

Refer to Diagnostic Fault Codes in Section 1
for instructions on how to read active fault
codes. I fault codes are active, contact a
Cummins Authorized Repair Facility.

Fuel level is low in the tank

OK

&

Throtile linkage adjustment is not correct

Fill the supply tank.

OK

i

Variable speed (V8) governor air actuated
throttle - air pressure is low

Check the fuel pump throttle linkage adjust-
ment.

.......

Maintain the system air pressure at a minimum
of 552 kPa [B0 psi].

OK

o

Air in the fuel system

Check for air in the fuel system. Tighten or
replace the fuel connections, fuel lines, fuel
tank stand pipe, and fuel filters as necessary.

OK

o

Contact a Cummins Authorized
Repair Facility
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Engine Starts But Will Not Keep Running

Cause

Correction

Idle shutdown or PTO shutdown features are
activated

Refer to Electronically Controlled Fuel System
in Section 1.

OK

<

Fuel tevel is low In the tank

Fill the supply tank.

OK

o

Engine-driven units are engaged

Disengage engine-driven units.

OK

b

Fuel filter or fuel suction line is restricted

Replace the fuel filter. Refer to Section 5.
Check the fuel suction line for restriction.

OK

R

Fuel is waxing due to cold weather

.......

Check the fuel heater, if instalied. Weather
conditions someatimes require a fuel heater.

OK

o

Fuel inlet restriction

.......

Check the fuei filier. Refer to Section 3.

OK

-

Fuel grade is not correct for the appiication, or
the fuel quality is poor

OK

R

Engine idle speed is sst too low

OK

-

Air in the fuel system

Operate the engine from a tank of high-quality
fuel. Refer to Fuel Recommendations and
Specifications in Section V.

Adijust the idle speed. Refer to Section V.

OK
-
{Continued)

Check for air in the fuel system. Tighten or
replace the fuel connections, fuel lines, fuel
tank stand pipe, and fuel fillers as necessary.
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Engine Starts But Will Not Keep Running (Continued)

Cause

Alr intake system restriction is above specifica-
tion

OK

-

Exhaust system restriction

OK

&

Contact a Cummins Authorized
Repair Facility

Correction

Check the air intake system for restriction.
Clean or replace the air filter and inlet piping
as necessary. Refer to Section 4.

Check the exhaust system for any restrictions.
Refer to Section V for specifications.
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Troubleshooting Symptoms Charts
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Engine Vibration Excessive

Cause

Correction

Engine is misfiring

OK

ol

Engine idle speed is set too low (mechanical
fuel systems)

OK

b

Fan is loose, damaged, or not balanced

.......

OK

7

Beli-driven accessories are malfunctioning

Refer to the Engine Runs Rough or Misfires
sympiom iree.

Adjust the fuel pump idle speed.

Check the fan. Refer to Section 3.

OK

g

Contact a Cummins Authorized
Repair Facility

Check the fan hub, alternator, freon compres-
sor, and hydraulic pump for interference.
Isolate belt-driven accessories, and check for
vibration.
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Section TS - Troubleshooting Symptoms

Engine Will Not Crank or Cranks Slowly

Cause

Engine-driven units are engaged

Correction

.......

OK

b4

Disengage engine-driven units,

Air pressure is low in the air tanks

oK

o

.......

Increase air pressure with an external air
source.

Battery cables or connections are loose,
broken, or corroded (excessive resistance)

.......

OK

A

Battery voltage is low

OK

h

Check the battery cables and connections.

.......

Check the batteries and the unswitched battery
supply circuit. Refer to .

Battery capacity is below specification

OK

b4

Lubricating oil does not meet specifications for
operating conditions

OK

o

Lubricating oil temperature is below specifica-
tion

OK

-

Battery temperature is below specification

OK

-

Contact a Cummins Authorized
Repair Facility

-------

Refer to Electrical System Specifications in
Section V. Replace the batteries if necessary.

Change the oil and filters. Refer to Section 5.
Use the oil recommended in Section V.

.......

Install an oil pan heater, or drain the oil and fill
the system with warm ail.

Check the battery heater (if equipped) for
correct operation. Refer to the manufacturer's
instructions.
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Engine Will Not Reach Rated Speed (RPM)

Cause

Excessive load for engine horsepower rating

OK

=

Tachometer is not calibrated or is malfunction-
ing

.......

OK

LY

Fuel suction line restricted

OK

b

Contact a Cummins Authorized
Repair Facility

Troubleshooting Symptoms Charts
Page TS-35

Correction

Reduce vehicle load or use low gear if the
engine is industrial. If engine is marine,
change propeiler(s).

Compare the tachometer reading with a
handheld tachometer or an electronic service
tool reading. Calibrate or replace the tachom-
eter as necessary. Refer to the OEM service
manual.

Inspect the fuel lines.
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Engine Will Not Shut Off

Cause

Keyswilch circuit is malfunctioning

Correction

OK

<

Check the vehicie keyswitch circuit, Refer to
the OEM service manuals,

Fuel shutoff valve (FSOV) is stuck open

OK

A

Verify that the solenoid or coil is not being
energized by a short in the wiring.

Fuel pump manual override open

OK

bl

Check to make sure manual override screw is
out o maximum travel,

Engine is running on fumes drawn into the air
intake

OK

-

Fuel tank vents are plugged or damaged

Check the air intake ducts. Locate and isolate
the source of the fumes. Repair as necessary.
Refer to the OEM service manuals.

OK

s

Fuel drain line is restricted

Remove and clean the tank vents. Repiace the
vents if necessary. Refer to the OEM service
manuals.

OK

o

Contact a Cummins Authorized
Repair Facility

Inspect the fuel drain lines for restrictions.
Remove any restrictions found.
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Fuel Consumption Excessive

Cause Correction

if low power is relevant, refer to the Engine
Power Qutput Low symptom tree. If accelera-
Verify the complaint L. tion is poor, refer to the Engine Acceleration or
Response Poor symptom tree, If fuel consump-
tion is relevant, continue with this tree.

OK

h

Lubricating oil level is above or below specifi- Check the oil level. Add or drain oil, if neces-
cation [T sary, Refer to Section 3.

OK

L3

Check the air intake system for restriction.
Clean or replace the air filter and inlet piping
as necessary. Refer to Section 4.

Alr intake system restriction is above specifica-
fion T e

OK

-

Check the fuel lines, fuel connections, and fuel
Fuelleak ..., fillers for leaks. Check the fuel lines to the
supply tanks, Refer to OEM service manual,

OK

R

Explain the corrsct engine operation to the

Operator technique is not correct | ...... operator. Refer to the OEM.

OK

<

Consider ambient temperalures, wind, tire size,
axle alignment, routes, and use of aerody-
namic aids when evaluating fuel consumption.

Equipment and environmental factors are
affecting fuel consumption |77

OK

h

Contact a Cummins Authorized
Repair Facllity
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Fuel in Coolant

Cause

Bulk coolant supply is contaminated

OK

o

Fuel heater is malfunctioning (if equipped)

OK

e

Contact a Cummins Authorized
Repair Facility

Correction

Check the bulk coolant supply. Drain the
coolant, and replace with noncontaminated
coolant. Replace the coolant filters,

Check the fuel heater and replace, if neces-
sary. Refer to the manufaciurer’s instructions.
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Fuel in the Lubricating Oil

Cause

Engine idle time is excessive

Correction

Low oil and coolant temperatures can be
caused by long idie time {(greater than 10
minutes). shut off the engine rather than idle
for long periods. If idle time is necessary, raise
the idle spaed.

oK

b

Contact a Cummins Authorized
Repair Facility
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Cause

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

oK

Lo d

Fan shroud is damaged or missing, or the air
recirculation baffles are damaged or missing

OK

<

N14

Section TS - Troubleshooting Symptoms
Intake Manifold Air Temperature Above Specification

Correction

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

Inspect the shroud and the recirculation

baffles. Repair, replace, or install, if necessary.
Refer to the OEM service manual.

Fan drive belt is loose, tight, or not in align-
ment

OK

R

Check the fan drive belt. Refer to Section V.

Radiator shutters are not opening completely,
or the shutterstat setting is wrong

OK

<

Inspect the radiator shutters. Repair or replace
if necessary. Refer to the manufacturer’s
instructions. Check the shutterstat setting.

Contact a Cummins Authorized
Repair Facility
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intake Manifold Pressure (Boost) is Below Normal

Cause

Turbocharger is not correct

OK

r-- 9

Air intake or exhaust [eaks

OK

R

aged

Air compressor connection is ioose or dam-

OK

R

Contact a Cummins Authorized
Repair Facility

Correction

Check the turbocharger part number and
compare it to the Control Parts List (CPL),
Bulletin No. 3379133. Replace the turbo-
charger if necessary. Refer to Section A.

Check for loose or damaged piping connec-
tions and missing pipe plugs. Check the
turbocharger and exhaust manifold mounting
4.

Check the connection between the manifold
and the air compressor. Repair or replace if
necessary.




Troubleshooting Symptoms Charts N14
Page TS-42 Section TS - Troubleshaoting Symptoms

Lubricating Oil Consumption Excessive

Cause Correction

Check the amount of oil added versus the

Verify the oil consumptionrate  ...... mileage.

OK

e

inspect the engine for external oil leaks.
Tighten the capscrews, pipe plugs, and fittings.
Replace gaskets, if necessary. Refer to Section
V for specifications,

Lubricating oil ieak {external) | ......

OK

b

Verify the correct lubricating oil drain interval.

Lubricating oil drain interval is excessive  |...... Refer to Section V

OK

b d

Lubricating oil does not meet specifications for Change the oil and filters. Refer to Section 5.
operating conditons ¢ Use the oll recommended in Section V.,

OK

E-- 9

Check and clean the crankcase breather and

Crankcase ventilation system is plugged | ...... vent tube.

OK

"

Contact a Cummins Authorized
Repair Facility
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Lubricating Qil Contaminated

Cause Correction

Perform an oil analysis to determine the

identify lubricating oil contamination  L...... contaminants.

OK

-
Check the bulk oit supply. Drain the oil, and

Bulk oil supply is contaminated  |...... replace with noncontaminated oil. Replace the

gif filters,

OK

v-

Coolant is leaking into the combustion cham- Refer to the Coolant Loss - Internal symptom

ber It tree,

0K

b

Refer to the Lubricaling Oil Sludge in the

Lubricating oil sludge is excessive | ...... Crankcase is Excessive symptom tree.

OK

b

Refer to the Fuel in the Lubricating Oil symp-

Fuel in the lubricatingoll ... tom tres.

OK

ot

Contact a Cummins Authorized
Repair Facility
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Lubricating Oil Pressure High

Cause Correction
Lubricating oil pressure switch, gauge, or Check the oil pressure switch, gauge, or
sensor is malfunctioning oris notinthe | ...... sensor for correct operation and location. Refer
correct location to the OEM service manual.
OK
b
. - Refer to the Coolant Temperature Below
Coolant temperature is below specification  |...... Normal symptom tree.
OK
-
Lubricating oil does not meet specifications for Change the ol and filters. Refer to Section 5.
operating conditions ¢ Use the oil recommended in Section V.,
OK
Rd

Contact a Cummins Authorized
Repair Facility
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Lubricating Oil Pressure Low

Cause

Correction

l_ubricating oil level is above or below specifi-
cation

-------

Check the oil level. Add or drain oil, if neces-
sary. Refer to Section 5.

OK

b

Lubricating oil leak {external)

inspect the engine for external oil leaks.
Tighten the capscrews, pipe plugs, and fittings.
Replace gaskets, if necessary. Refer to Section
V for specifications,

OK

o

Lubricating oil pressure switch, gauge, or
sensor is malfunctioning or is not in the
correct location

Check the oll pressure switch, gauge, or
sensor for correct operation and location. Refer
to the OEM service manual.

OK

b

Engine angularity during operation exceeds
specification

OK

-

Lubricating oif does not meet specifications for
operating conditions

OK

<

Lubricating oil temperature is above normal
{120°C [250°F))

OK

h

Lubricating oil is contaminated with coolant or
fuel

-------

OK

-

Lubricating oil filter is plugged

.......

OK

R

Contact a Cummins Authorized
Repair Facility

Refer to the Engine Specification data sheet.

Change the oil and filters. Refer to Section 5.
Use the oil recommended in Section V.

Refer to the Coolant Temperature Above
Normal chart.

Contact a Cummins Authorized Repair Facility.

Change the oil and filter. Refer to Section 5.
Review the oil change interval. Refer to
Section V.
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Lubricating Qil Sludge in the Crankcase Excessive

Cause Correction

Check the bulk oil supply. Drain the oil, and

Bulk oif supply is contaminated @ [...... replace with noncontaminated oil. Replace the
oil filters,
OK
R
Lubricating oil does not meet specifications for Change the oil and filters. Refer o Section 5.
operating conditions [ Use the oll recommended in Section V.
OK
5

Verify the correct lubricating oil drain interval.

Lubricating oil drain interval is excessive  [...... Refer to Section V.

OK

o

Operate the engine from a tank of high-guality
fuel. Refer to Fuel Recommendations and
Specifications in Section V.

Fuei grade is not correct for the application, or
the fuel quality is poor e

OK

R

Refer to the Coolant Temperature Below

Coolant temperature is below specification | ...... Normal symptom tree V.

OK

-

Lubricating oil is contaminated with coolant or

fuel T ke Contact a Cummins Authorized Repair Facility,

OK

-

Check and clean the crankcase breather and

Crankcase ventiiation system is plugged  |[...... vent tube.

OK

g

Contact a Cummins Authorized
Repair Facility
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Lubricating Oil Temperature Above Specification

Cause

L.ubricating oil level is above or below specifi-
cation

oK

g

Coolant temperature is above specification

OK

<5

Lubricating oil temperature switch, gauge, or
sengor malfunctioning or not in the correct
tocation

OK

-

Contact 2 Cummins Authorized
Repair Facility

Correction

Check the oil level. Add or drain oil, if neces-
sary. Refer to Section 3.

Refer o the Coolant Temperature is Above
Normal - Sudden Overheat or the Coolant
Temperature is Above Normal - Gradual
Overheat symptom {ree.

Check the oii temperature switch, gauge, or
sensor for correct operation and location.
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Lubricating or Transmission Oil in the Coolant

Cause

Bulk coolant supply is contaminated

OK

o

Contact a Cummins Authorized
Repair Facility

Correction

Check the bulk coolant supply. Drain the
coolant, and replace with noncontaminated
coolant. Replace the coolant filters,
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Smoke, Biack — Excessive

Cause

Electronic fault codes are active

OK

R

Air intake or exhaust leaks

OK

o

Exhaust system restriction

OK

=5

Alr intake system restriction is above specifica-
tion

OK

R

Contact a Cummins Authorized
Repair Facility

Correction

Refer to Diagnostic Fault Codes in Section 1
for instructions on how to read active fault
codes. If fault codes are active, contact a
Cummins Authorized Repair Facility.

Check for joose or damaged piping connec-
tions and missing pipe plugs. Check the
turbocharger and exhaust manifold mounting
4,

Check the exhaust system for any restrictions.
Refer {0 Section V for specifications.

Check the air intake system for restriction.
Clean or replace the air filier and inlet piping
as necessary. Refer to Section 4.
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Smoke, White — Excessive

Cause Correction

Refer to Diagnostic Fault Codes in Section 1
for instructions on how to read active fault
codes. If fault codes are active, contact a
Cummins Authorized Repair Facility.

Electronic fault codes are active  |.......

oK
=
Check the electrical sources and wiring to the
Engine block heater is malfunctioning (if cylinder block heater. Replace the block heater,
equipped) rrrree if necessary. Hefer to the OEM service manu-
als.
OK
=
Check the shutters and engine compartment
Engine is operating at low ambient temperature L....., air. Refer to Cold Weather Operation, Bulletin
No. 3387266.
OK
<

Refer to the Coolant Temperature Below

Coolant temperature is below specification [ ...... Normai symptom tree

OK

b

Operate the engine from a tank of high-quality
fuel. Refer to Fuel Recommendations and
Specifications in Section V.

Fuel grade is not correct for the application, or
the fuel quality ispeor [-7

OK

-

Lubricating oil rifie pressure during cold start is

below specification = focee Check the viscosity sensor. Refer io Section V.

OK

b

Measure and adjust the overhead settings.

Overhead adjustments are not correct [ ...... Refer to Section 6

OK

b

Contact a Cummins Autharized
Repair Facility
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Turbocharger Leaks Engine Oil or Fuel

Cause

Correction

Engine is operating for extended periods under
light- or no-load conditions (slobbering)

.......

Heview the engine operating instructions in
Section 1.

OK

-

Lubricating oll or fuel is entering the turbo-
charger

Remove the intake and exhaust piping, and
check for oil or fuel.

OK

s

Turbocharger drain line is restricted

Remove the turbocharger drain line and, check
for restriction. Clean or replace the drain line.

OK

=

Contact a Cummins Authorized
Hepair Facility
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NOTES
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Specifications
General Specifications
NOTE: Listed below are general specifications for this engine.

HOTSEPOWET  11everreeeiiiiitita it issasae s s ss s e s b e e s e s dr s n o m T e e eSS E e e R R e e n s Refer to the engine dataplate
ENGING SPEBA  ooviiiiiiierirr ettt s Refer to the engine dataplate
DISPIACEITIBIL  .evvi ettt e s 14 liters {855 C.L.D.]
BOre and BITOKE covviiiiiiirrerieserrmseerarreesesreerrrrrsss s iirnresstesassssnrsressenresnsrsboctssisian 140 mm [5.5 in] x 152 mm [6.0 in]
Compression Ratio:

310, 320, 335, 345, 350, 360 .oeverreeiirereeee e e arere et e T TS 18.5:1

400, 410, 425, 430, 440, 460, 475, 480, 485, B2BE  .cvviieeii i 16.5:1
Dry Enging WEIGHE ..ooiiiiiiiiiici i s 1316 kg [2901 Ib)
Wet ENGING WRIGNE oeviieeieeiiee st e ia et s bbb 1371 kg [3022 ib]
FIFING OFOBE  oovvreeeieietiirte e a s sas s b s e e E e LA e E L LS e 08T S L h s e bbb e 1-5-3-6-2-4
Crankshaft Rotation (viewed from front of enging} ..o Clockwise
Valve and Injector Settings:

Intake Valve AJUSTMENE ..ot s s st .35 mm {0.014 in}

Exhaust Valve AJUSIINENT reviiiicnts it s s 0.68 mm [0.027 in]

Injactor Lash AJJUSINENT .o 0.56 mm [0.022 in]

ENGine Brake SBHINGS .ooieioiio it b 0.58 mm [0.023 in]

Fuel System

NOTE: For performance and fuel rate values, consult the engine data sheet or the fuel pump code for the particular
model involved.

Maximum AHlowable Restriction toPump with or without Fuel Cooler:

STC
WILh CIBAN FIIEE ciiieiiieriiiriiriirirrrarsnrrassatssessrrsisssssseremnstessraasesassertarrnrerryessssessnrsnnsssanis 102 mm Hg [4 in Hgl
WILH DIFtY FHEBE  ooiieee et eae bbb e 204 mm Hg {8 in Hg]
CELECT™ Plus
WIth CIBAN FIEBE oviiviviirerieseerieitirassnsarssasssrrannerssissstenstetnnssssrsrasseesasrniissassnssstersanssrrsisanes 152 mm Hg [6 in Hg]
WIth Dirty FIEEE oeiceiiiiiiircii i s 254 mm Hg [10 in Hyg)
Maximum Allowable Return Line Restriction with Check Valves and/or Overhead Tanks ... 165 mm Hg [6.5 in Hg]
Maximum Allowable Fuel Return Line Restriction without Check Valves ... B89 mm Hg {3.5 in Hy]
Minimum Allowable Fue! Tank Vent Capability ... 0.85 mhr {30 t°/hr)
Maximum Allowable Fust Inlet TEMPEIAILIE .vvvveeriieirrie et 71°C [160°F]

Lubricating Oil System

Oil Pressure at ldle (minimum ailowable at 93°C [200°F] ofl temperature} ..., 70 kPa [10 psi]
Oil Pressure at 1200 rpm or Torque Peak (minimum allowable) ... 172 kPa [25 psi]
Qil Capacity of Standard Engine
Combination Full-Flow/Bypass Filter Capacity ... 2.7 liters {0.7 U.8. gal]
Qi Pan Capacity (NGhOW) oot et 36 to 30 liters [9.5 to B U.S. gal]
Oll Change Capacity (oil pan and filter filled to capacity} ... 37.7 to 32,9 liters [10.2 tv 8.7 U.S. gal]

Total Lubricating Oil Systern Capacity Including Filter ..o 42 liters {11.0 U.S. gal]
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Cooling Sysiem

Coolant Capacity (BNGINE ONIY) ..ot eaeee st s s e e es e s 20.81 liters [21 qt]
Standard Modulating Thermostal RANGE ........cceeeiieeeeerereeeeeeseesseesssesesseesseseeesssn 82 to 93°C [180 to 200°F]
Maximum Coolant Cyiinder Block Pressure (pressure cap removed):
AL2B00 IPIME ettt et e e et ee et oo 317 kPa [46 psi]
AL TT00 IDM oottt b et et e et s s enseese e s areseseseassesmes st ee st 165 kPa [24 psi]
Maximum Allowable Goolant Temperature Engine Cutlet:
CELECT™ PIUS 1ottt et st tee e eesens o 100°C [212°F]
ST et bttt et et ee e ettt 100°C [212°F]
Coolant Alarm Activation Temperature:
CELECT™ PIUS oottt et ess e sa sttt e et e et s et s e e s ee s 101°C [2159F]
BT e bttt e et et s et ee s 102 +2°C {215 £2°F]
Maximum External Resistance in Aftercooler Circuit (CELECT™ PIUS ONIY) covvvvevveveveeeesoeeeseve 35 kPa {5 psi]
Minimum Coolant Flow Through Aftercooler Circuit (open thermostat CELECT™ Plus only)
Liters per Minute [U.S. gallons per miNULE] .....coeiiioeeereeeeeeeeeeret s ee e es e 83 [22]
Coolant Temperature at Aftercooler Radiator Inlet at Maximum Engine Coolant
Out Temperature (CELECT™ PIUS ONIY) ...uouevceiiiiiiieticecsitecseeseeseseseees s seeseesesssesse s sees s 83°C [1999F)
Maximum Water Temperature into Aftercooler at Maximumn Engine Coolant
Out Temperature {CELECT™ PIUS ORIY) ..oooviviiiieseeeeeecieestesesaesese e e s e s s et 72°C [162°F]
Minimum Recommended Top Tank TEMPEIAIUTE ....oeiiireeeeeereseeeeeeseeseeeee e e oot 70°C [158°F}
Minimum Recommended Pressure Cap PrESSUIE ...........cccoovvreeeveesreeesersresssesse oo ssesssseeosoeeeeos e 50 kPa [7 psi]

Air Intake System
A CAUTION A

Engine intake air must be filtered to prevent dirt and debris from entering the engine. If air intake piping is
damaged or loose, unfiltered air will enter the engine and cause premature wear,

Maximum Temperature Rise between Ambient Air and Engine Air Inlet (ambient above 0°C [32°F}) .. 15°C [30°F]

Maximum Inlet Restriction (clean filter) Normal-Duty EIement .o.ovvveeeeeeceeeeerss oo, 250 mm Hy0 [10 in H,0)
Maximum Inlet Restriction (dirty fiBF) .......cooiiuiivteeeee et st ee e e 635 mm Hy0 [25 in H,0]
Maximum Allowable Pressure Drop across Charge Air Cooler:
DS oot et sttt et e e e ettt et e et et 21 kPa [3 psi]
HG (MEBTCUIY) oottt e et st et s 152 mm Hg [6 in-Hg]

Exhaust System

Maximum Back Pressure at Turbocharger:
MBICUTY ot st b e e ee s s en et ee et et et et et oo 76 mm Hg [3 in Hg]
WEBLBE ettt ettt e e r e 1016 mm HyO [40 in H,0]

Exhaust Pipe Size (normally acceptable inside diameter) ......ocoeevvvoreeoee oo 127 mm [5 in]
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Compressed Air System
Holset® SS338/QE338 A/C Models

O3 11T 1= £ TSP PSP S TSP P R ORI D SR v 1
Compressor Capacity @ 1250 IPIM ..o 6.2 i per sec. [13.20 cfm]
Piston DISPIBCEIMBNL oot bbb 296 cc [18.06 C.1.D.]
12 SO O PO P e TS RSO PSPPSR LI P 92.08 mm [3.625 in}
BETOKE oeetiieeeeiseeeeeeeessitrtrireesssissssssssssas nsnnssseenaa s b e s e e s e s e bR EE LA e s s a e e e s s s e s e 44.45 mm [1.750 in]
SPEEA  1oiicieeiie e b e ST T Engine speed
07001 o OO OO OO T OO O P RO ST S P PP R S PO T PCISS ORI Engine coolant
Lo a1 0=1 1L+ L2 NRUUUT RO OO SO U PP PPPPTO PSPPI TP PPP PSSR RREP RO Engine lubricating ol
FBO

COYBNAEIS oottt e et eor et bR e L 1
Compressor Capacity @ 1250 IPM ..iiiiiiiiiere sttt 7.08 ! per sec. [15.0 cfm]
PIStOn DISPIACEIMBNT oiiviitiiiiiiiiis st 338 cc [20.63 C.1.D]
= T = TEUTTUT VUV VU U T O U U T U PP PRSP PRSP PPI ST PREFEPRISTPPRPPITPRIIE 98.4 mm [3.875 in]
L) 10= YU PO USSR VRO P PO TP PR PPRR RSP PP EDPT IR PLENRRMTSSTPOLLL 44.5 mm [1.75 in}]
SPBEO  covveireeriereer ettt e e Engine speed
07o10% 111 1o T OO OO TSP ST PP T TP SR R S P ST Engine coolant
LU TIGEALIOM  versernmeeeeussensaesresnmnrneesrarareeeeeeebsssaasesteesaeennessbetranaeratinaaaseetasaernnntstisssosiarssivasanases Engine lubricating oil
Holset? ST676 A/C Model

L0, 121 7Y O OO OO O TP TP S P L e I LR LRI 2
Compressor Capacity @ 1250 IPIM i 14.2 | per sec. [30.00 cfm]
Piston DISPIACEMBNT (1iiieer ettt e s 676 ¢ [41.3 C.L.D)]
2 Ta £ =TSO PO U TUU TS OR U PP PSS PR P I P PRI PYORROD 92.08 mm {3.625 in]
BHFOKE  ooeevrreeeeeieeeseettrsereerrteeeeesetettasteaaseaatraerar e raaetetaa s et e T et rerr S e s e e bR L b 50.8 mm [2.00 in]
SPEEU  worerte et bR Engine speed
05T 1T IO SO O T e ST TR TS PR LI R T LU AL LA Engine coolant
LUDFIGHEEON  cvveeeeiieissssirirstsesiessssssrteserseessssrrererse st s st ianerssesssea s b rs b e e s aee b bbb bbb e st s e Rt e e e s s Engine lubricating oll
Holset® ST773 A/C Model

LY ot =0 - OO OO OO S PSS TP R S L LI ORI 2
Comprassor Capacity @ 1250 IPIM i 16.05 | per sec. {34.00 cim]
PiIStON DISPIACEIMIENT .evtieeeciiiiair e e s s e e s d bbb Tt s 773 cc i47.16 C.1.D.]
o to1 0= SETTTTEUTUT OO T U PO PPN Oy SO PSSR PP RIS PRI EE TREP 98.4 mm [3.875 in]
Lo ETCe Lo T TEUU TR U U U TR OO UR OO U PP PPP PRSPPI RIS TITPRPIT ISP 50.8 mm [2.00 in}
SDBEM  oitiitiieecei e e e e L s Engine speed
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Electrical System
Minimum Recommended Battery Capagity

N14
Section V - Maintenance Specifications

System Ambient Temperatures
Voltage
=18°C [0°F] 0°C [32°F]
Cold Cold Reserve
Cranking Capacity™" Cranking Capacity™®
Amperes Amperes Amperes
12 VDC 1800 1280 480
24 vDC® 900 640 240

(1) The number of plates within a given battery size determines reserve capacity. Reserve capacity determines the

duration of sustained cranking.

(2) CCA ratings are based on two 12-VDC batteries in series.
A minimum of 6.0 VDG at the 3-pin power connector is required to power up the ECM on CELECT™ Plus engines.

Batteries (Specific Gravity)

Spemflzc79cr;ai!8!’:)y°gi State of Charge
1.260 o 1.280 100%
1.230 1o 1.250 75%
1.200 to 1.220 509
1.170 t0 1.190 25%
1.110 to 1.130 Discharged

Daduct the Followlng trom tho Total Cireult Roalntance
Recommondod Bafore Datermining Wira Stzea for n Given Length:
1 - Each Connoctlon = 0.00001 Ohm

2 - fach Comtactor = 0,00002 Ohm

T 1Tt

- )
20 A00 T

0.00300 :
0.00280 ‘1 44 -
0.00260 . - .
w  G.00240 A A
L ooz 7 &
5 Vi f‘ ﬂ!} \\
M 0.00200 -t S
£ o080 A et 1]
] A &, 0,1-1
& DovIso Al £ ;4/ R
B oooren FananeaptiiphYs
£ ooo120 RLRE Y }F'guﬂ”\:?l
£ ootoo Fia EArY)
0.00080 AL
200060 : A
0.00040 494
0.00020
0.00000 I

0 100 200 300 400 00 eo0

Wite Length {Inches}
{Counony of DeicoFay Diviaicn of Genernl Msiarn)

CIBGOVD7

Maximum Resistance of Starting Motor Circuit

12-VDC Starting Motor {(Ohms) 0.00075
24-YDC Starting Motor (Ohms) 0.002

Cable resistances can be obtained in the accompanying
Battery Cable Resistance Chart. if the frame is in ground
circuit, the frame length must be considered, io be cable
of the same size as that used in the balance of the system.

ltem Resistance Ohms
Connection 0.00001
Additional Contacter 0.00020
(Series-Parallel Switch,

Helays, etc.)
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Cummins/Fleetguard®/Nelson Filter Specifications

Fleetguard® is a subsidiary of Cummins Engine Company, and Fleetguard® filters are developed through joint testing
at Cumimins and Fleetguard®. Fleetguard® filters are standard on new Cummins engines and Cummins recommends
their use.

Fleetguard® products meet all of Cummins source approval test standards to provide the quality filtration necessary
to achieve the engine’s design life. If other brands are substituted, the purchaser must insist on products that the
supplier has tested to meet Cummins high-quality standards.

Curnmins can not be responsible for problems caused by nongenuine filters that do not meet Cummins performance
or durability requirements.

Fuel Recommendations and Specifications
A WARNING A

Do not mix gasoline or alcohol with diesel fuel. This mixture can cause an explosion.

Cummins Engine Company, Inc. recommends the use of ASTM No. 2 D fuel. The use of No. 2 diese! fuel will resuit
in optimum engine performance. At operating temperatures below 0°C [32°F], acceptable performance can be
obtained by using blends of No. 2 D and No. 1 D. The use of lighter fuels can reduce fuel economy.

The viscosity of the fuel must be kept above 1.3 ¢St at 100°C [212°F] to provide adequate fuel system lubrication.

For a more detailed description of fuel properties, refer to Fuel for Cummins Engines, Bulletin No. 3378001. See ordering
information in the back of this manual,

Lubricating Oil Recommendations and Specifications
General Information

The use of quality engine lubricating oils, combined with appropriate oil drain and filter change intervals, is a critical
factor in rmaintaining engine performance and durability.

Cummins Engine Company, Inc. recommends the use of a high-quality 15W-40 multiviscosity heavy-duty engine oil
that meets the requirements of Cummins Engineering Specification CES 20071 or CES 20076, such as Valvoling®
Premium Blue® and Premium Blue® 2000. American Petroleum Institute (API) specification CH-4 can be used as an
alternative to CES 20071. Oils that meet AP specification CG-4 can be used, but at a reduced drain interval according
to the Oif Drain Intervals by Severity of Service [km] mi chart listed in this section. The oil grades CC, CD, CE, and
CF are obsoleted by API and should not be used.

Shortened drain intervals are often required with monograde oils as determined by close monitoring of the oil condition
with scheduled oil sampling. Use of single-grade oils can affect engine oil control.

Synthetic engine oils, APl category lIl, are recommended for use in Cummins engines operating in ambient temperature
conditions consistently below -25°C [-13°F]. Above this temperature it is recommended that petroleum-based multigrade
lubricants be used. Synthetic OW-30 oils that meet API category !ll can be used in operations where the ambient
temperature never exceeds 0°C [32°F]. OW-30 oils do not offer the same tevel of protection against fuel dilution as
do higher multigrade oils. Higher cylinder wear can be experienced when using OW-30 oils in high-load situations.

For further details and an explanation of engine lubricating oils for Cummins engines, refer to Cummins Engine Oil
Recommendations, Bulletin No. 3810340,

Additiona! information regarding lubricating oil availability throughout the world is available inthe Engine Manufacturing
Association (EMA) Lubricating Oils Data Book for Heavy-Duty Automotive and industrial Engines. The data book can
be ordered from Engine Manufacturers Association, One lilinois Center, 111 East Wacker Drive, Chicago, IL 60601,
U.8.A,; {312) 644-6610.
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@i The API service symbols are shown in the accompanying
illustration.

1. The upper half of the symbol displays the appropriate
cil categories,

2. The lower haif contains words to describe oil energy-
conserving features.

3. The center section identifies the SAE oil viscosity grade.

07100051

Oil viscosity should be chosen according to the typical

"C -48-30-26-16 0 10 20 30 45 S0 climate conditions experienced by the user. Use of 15W-40

oA-2-4 M2 S0 R8s 100122 is recommended for the best engine durability at higher
A ' ambient temperatures. For cold temperature conditions,

All Seasons SESTEI R 10W-30 or SW-30 viscosity can be used for easier starting,

improved oil flow, and improved fuel economy.
Winter Conditions

Arclic Condilions

ey
"C -4D -0 -20-106 ¢ 10 2B 3p 20 50
°F « &0 -22 ~4 14 32 B0 BB B& 104 322
5i800da

New Engine Break-in Oil

Special “break-in” engine lubricating ofls are not recommended for new or rebuiit Cummins engines. In general, usé
the same oil during break-in that is used in normal operation. Synthetic or partially synthetic engine lubricating oils,
however, can not be used during break-in of a new or rebuiit engine. To make sure the piston rings seat properly, use
a high-guality, petroleum-based engine lubricating oil during the first engine oil drain period.

. . . . Qil Prain Interval
Oil Additives in Used Qil L . .
As the engine oll becomes contaminated, essential oil ad-

ditives are depleted. Lubricating oils protect the engine as
long as these additives are functioning properly. Progres-
sive contamination of the oil between o and filter change
Active Additive intervals is normal. The amount of contamination will vary
depending on the operation of the engine, kilometers or
miles on the ofl, fuel consumed, and new oil added.

Extending oil and filter change intervals beyond the rec-
ommendations will decrease engine life due to factors such
as corrosion, deposits, and wear.

Additive Content =

Active Additive

Kilometers [Mileage}/Hours ——

07100052 Refer to the oil drain chart in section 2 to determine which
ail drain interval to use for your application.
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Specifications

Cummins Engine Company, Inc. requires a lubricating oil fiiter(s) be used that meets the specifications given in the
table below.

Lubricating Qil Filter Specifications
Combination Full Flow Bypass
Cummins Source Approval Method (LF3000)/(LF9009) (LF670) (LF777)
{SAM) 10,634 10,509 10,547
Fiow vs. Restriction
o Pressure differential at 40 GPM 21 kPa [3 psi] 21 kPa {3 psi] N/A
maximum
Element Collapse
o Pressure differential 1034 kPa [150 psil 1034 kPa [150 psi] 1034 kPa [150 psi]
Particle Retention
@ Absolute retention, percent of 40 N/A 100% N/A
micrometer and above, minimum
o Percent retention of 20 to 30 mi- N/A 95% N/A
crometer
Hydrostatic Pressure
o Pressure, minimum 1724 kPa [250 psi] 1724 kPa [250 psi] 1724 kPa [250 psi]
Cold Flow vs. Restriction
e Pressure differential at 6 GPM 413 kPa {60 psi] N/A N/A
maximum

NOTE: A Fleetguard® LF3009 or equivalent lubricating oil filter must be used for drain intervals beyond 500 hours or
6 months:; otherwise, a Fleetguard LF3000 or equivalent oil filter can be used for drain intervals less than 500 hours
or 6 months.

Coolant Recommendations and Specifications

General information

Cummins recommends the use of fully formulated antifreeze or coolant containing a precharge of suppiemental coolant
additive (SCA). The antifreeze or coolant must meet the specifications outlined in The Maintenance Councii {TMC)
Recommended Practice RP 329 (ethylene glycol) or RP 330 {propylene glycol), The use of fully formulated antifreeze
or coolant significantly simplifies cooling system maintenance.

Copies of TMC specifications can be obtained through Cummins Engine Company, Inc., or by contacting:

The Maintenance Council
American Trucking Association
2200 Mill Hoad

Alexandria, VA 22314-5388
Phone: {(703) 838-1763

Fax: (703) 836-6070

Fully formulated antifreeze contains balanced amounts of antifreeze, SCA, and buffering compounds, but does not
contain 50-percent water. Eully formulated coolant contains balanced amounts of antifreeze, SCA, and buffering
compounds aiready premixed 50/50 with deionized water.

The following pages wili give an explanation of water, antifreeze, and SCAs. They will also explain how to test antifreeze
and SCA levels,

This section aiso contains information on cooling system maintenance and a coolant treatment chart that is used to
determine the correct SCA service filter.

Alternative maintenance practices for cooling systems can be found in Cummins Coolant Requirements and Main-
tenance, Bulletin No, 3666132.
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Water Quality

Calcium | provimum 170 ppm

lagnesium CaCo. + MaCO
(Hardness) as (CaCo, + MgCOo,)

Chloride 40 ppm as(Cl)

Sulfur 100 ppm as (SO,)

18200001

©i805vn

50 320
41 az0
a3z pn = | an
23 FHeaZIRG 71 32
14 T 205
‘ <IPaint 71
\ A 275
-4 71728
.13 % -
22 Y W 248
31 ! Vi 239
-40 AV / 230
-58 3 a2y
-7 £ 212
78 o . 2t
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<% Fully Formuiawd Coolant/Antifreeze

Cummins Engine Company, Inc. recommends using either
a 50/50 mixture of good-quality water and fully formulated
antifreeze, or fully formulated coolant when filling the cool-
ing system. The fully formulated antifreeze or coolant must
meet TMC RP 329 or TMC RP 330 specifications. For
complete explanation of Cummins coolant requirements
and maintenance, refer to Bulletin No. 3666132,

Gooed-quality water is important for cooling system perfor-
mance. Excessive levels of calcium and magnesium con-
tribute to scaling problems, and excessive ievels of chio-
rides and sulfates cause cooling system corrosion.

Cummins Engine Company, Inc. recommends using
Fleetguard® Compleat. it is available in both glycol forms
{ethelyne and propyienes} and complies with TMC standards.

Fully formulated antifreeze must be mixed with quality
water at a 50/50 ratio (40-percent to 60-percent working
range). A 50/50 mixture of antifreeze and water gives a
-36°C [-34°F] freezing point and a boeiling point of 110°C
[228°F], which is adequate for locations in North America,
The actual lowest freezing point of ethylene glycol anti-
freeze is at 68 percent. Using higher concentrations of
antifreeze will raise the freezing point of the solution and
increase the possibility of a silica gel problem.
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A refractometer must be used to measure the freezing
noint of the coolant accurately.

Do not use floating ball hydrometers. Using floating ball
hydrometers can give incorrect readings.

Cooling System Sealing Additives

Do not use sealing additives in the cooling systems. The
use of sealing additives will:

* Build up in coolant low-flow areas
» Clog coolant filters
» Plug radiator and ail cooler.

Cooling System Soluble Oils

Do not use soluble oils in the cooling system. The use of
soluble oils will:

» Allow cylinder liner pitting
* Corrode brass and copper
» Damage heat transfer surfaces
¢ Damage seals and hoses.

Coolant Recommendations and Specifications
Page V-9
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Fleetguard® Nelson® DCA4 Service Filters and Liquid Precharge

DCA4 MService Filters:

DCA )Fleetcool) Service Filters:

Part No, SCA Units Part No, SCA Units
WFZ2070 2 WF2050 2

WF2071 4 WF2051 4

WFa072 8 WF2052 8

WF2073 8 WF2053 8

Wr2074 12 Not Available 12

WF2075 15 WEF2054 18

WF2076 23 WF2055 23

WF2077 {blank filter without SCAs) WF2077 (blank filter without SCAs)

Notes:

(1) DCA4 (phosphate/nitrite/molybdate chemistry) and DCA {borate/nitrite chemistry) meets Cummins requirements for
suppiemental coolant additives.

DCA4'Y Liquid

DCA (Fieetcool) Liquid

Part No. Size SCA Units Part No. SCA Units

DCABOL 0.47 liters [1 pt] 5 DCA30L 0.47 liters [1 pt] 5

DCAB5L 1.89 liters [2 pt] 20 DCA35L. 1.89 liters [2 pi] 20

DCAT70L 3.78 liters {1 gal] 40 DCA40L 3.78 liters [1 gal] 40

DCA75L 18.9 lhiters {5 gal] 200 DCA4EL 18.9 liters [5 gal] 200

DCABOL 208 liters [55 gal] 2200 DCAS50L. 208 liters [55 gal] 2200
Notes:

(1) DCA4 (phosphate/nitrite/molybdate chemistry) and DCA (borate/nitrite chemistry)

supplemental coolant additives.

meets Cummins requirements for

Maintenance Intervals for Cooling Systems up to 76 Liters [20 U.S, Gallons}

install service fllter(s) andfor liquid containing number of SCA units bslaw:

Service Interval System Size in Liters [U.S. Gailons]

Kllomelers [Mites) Hours] 41 g " Bowo o 15) % et 20]
72001 to 80000 [45001 to 50000} 1126 to 1250 8 12 23 30
64001 1o 72000 [40001 to 45000] 1001 to 1125 4 12 15 26
56001 to 64000 [35001 to 40000] 876 to 1000 4 8 12 23
48001 to 56000 {30001 1o 35000] 751 10 875 4 8 12 20
40001 to 48000 {25001 to 30000} 626 to 750 4 & 10 18
32001 to 400060 [20001 to 25000} 501 to 625 2 6 8 15
24001 to 32000 {15001 to 20000] 376 to 500 2 4 6 i2
1600% to 24000 {10031 to 15000] 251 to 375 2 4 6 8

€ to 16000 [O to 10000) 0o 250 p 2 4 8

Maintenance Intervals for Cooling System up to 1514 Liters [400 U.S. Gallens]
Install service filter(s) and/or fiquid containing number of SCA units below:
Service System Size in Liters [U.S. Gallons}
Intervat 79 to 144 17 to 193 to 288 to 378 ag2 to 572 to 757 761 0 956 1o 1139 10 1329 to
188 284 568 946 1135 1325 1574
Hours 2110 30] [311050] [S11075 [7610100] [10ito [151 10 {201 to [251 10 {301 to 350} {351 to 400)
150} 200] 250} 300]
751 o 1000 25 50 80 100 150 200 250 300 350 400
501 to 750 20 35 60 75 110 150 160 225 2690 300
251 to 500 15 25 40 50 75 100 125 160 175 200
010 250 10 15 20 25 40 50 85 75 Q0 100
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Notes:
A. Consult the vehicle equipment manufacturer’s maintenance information for total cooling system capacity.

B. When draining and replacing the coolant, always precharge the cooling system to an SCA level of 1.5 units per
gallon. This concentration feve! must never be allowed o go below 1.2 units and must be controlled when the
level is greater than 3 units. Action needed when the level goes below 1.2 is a filter and liquid precharge; from
1.2 to 3.0 units, filter only; above 3.0, test at every oil change until levei falls to 3.0 or below.

NOTE: When performing service that requires draining the cooling system, take special precautions to collect itina
clean container, seal it io prevent contamination, and save for reuse.

C. Change coolant filters at each oil change to protect the cooling system. Consult the coclant capacity chart to
determine the correct coolant filter for a given cooling system capacity and oil drain interval.
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Supplemental Coolant Additive (SCA)

Fully formulated products contain SCAs and are required
to protect the cooling system from fouling, solder biooming,
and general corrosion. The coolant filter is required to
protect the cooling system from abrasive materials, debris,
and precipitated coolant additives.

Fully

Formufated 7

Supplemental coolant additives, or equivalent, are used to
prevent liner pitting, corrosion, and scale deposits in the
cooling system,

Use the correct Fleetguard® coolant {ilter to maintain the
recommended SCA concentration in the system,

Maintain the correct concentration by changing the service
filter at sach oil drain interval.

NOTE: The correct filter is determined by the total cooling
system capacity and oil drain interval. Refer to the Coolant
Capacity Charts.

2800y

A cauTioN A

Insufficient concentration of the coolant additives will
result in liner pitting and engine failure,

The SCA concentration must not fall below 1.2 units or
exceed 3 units per gallon of cooling system capacity.

Less Than More Than
1.2 Unit SCA 1.5 Unit SCA 3 Units SCA

100 |
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Testing SCA Concentration Levei CC-2602 Test Kit
Carefully follow the instructions to test the coolant and take the appropriate action recommended by the kit.
Precautions and Instructions for Proper Kit Use

» The coolant sample to be tested must be between 10 and 54°C [50 and 130°F]. if the sample is too cold or
too hot, you will get incorrect results.

* To get the best color match results, compare test strip pads to the color chart in daylight or under cool white
fluorescent lighting. If unsure about a specific color match when a test does fall between two colors on the color
chart, choose the lower numbered block. It is safer to underestimate your results than to overestimate.

o The test strips do have a limited shelf life and are sensitive to humnidity and extreme heat. Proper handling and
storage is necessary to protect the life of the strips.

o Keep the cap tightly sealed on the test strip bottle except when removing a strip. Store away from direct sunlight
and in an area where the temperature will generally stay below 32°C [B0°F].

* Do not use the test strips after the expiration date stamped on the boitle.
o Discard the kit if any of the pads on the unused strips have turned light brown or pink.

o Use one strip at a time, and take care not to touch any of the pads on the strip. Doing so will contaminate the
pads and affect the test results.

o If the strip container is left uncapped for 24 hours, moisture in the air will render the strips useless, although
no discoloration will be evident.

¢ Only use the color chart supplied with the Kit.
o Clean and dry the sample cup and syringe after each use. This will prevent contaminating future samples.
s Following the correct test times is very important. Use a clock or stopwatch.
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Test Intervals

Testing is recommended if the operator is not sure of his
cooling system condition due to leaks, uncontrolled topping
off of the system, or major coolant loss.

Testing is also recommended twice a year to monitor the
SCA level. If the SCA level is ahove 3 units, test at sub-
sequent oil drain intervals until the concentration is back
under 3 units, When the concentration is back under 3
units, start installing the correct service filters at each drain
interval.

if the concentration is below 1.2 units per galion, replace
the filter and precharge with liquid,

i the concentration is 1.2 to 3 units per gallon, replace the
filter.

If the concentration is above 3 units per galion, do not
replace the service filter. Test tha coolant at subsequent oil
drain intervals until the concentration is back under 3 units.
When the concentration is back under 3 units, start install-
ing service filters at each oil change interval.
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CC2602 Coolant Test Kit

I

Works with any SCA formulation
Probablizer:

33181695 Piug
33181688 Cap

CC2700 Monitor C
Call the following numbers to get answers to any questions you have about cooling system maintenance.

Installs on the engine for easy coolant sampling

Use with Monitor C™ baottle to sample coolant

I

Lab analysis of coolant samples

Cummins: 1-800-DIESELS 1-800-22-FILTERS
1-800-343-7357 1-800-223-4583
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Coolant Replacement Requirements

Drain and flush the cooling system after 6000 hours, or 2
years of service. Refill with either new fully formulated
coolant or a 50/50 mixture of good-quality water and fully
formulated antifreeze, and install the correct service cooi-
ant filter.

NOTE: Dispose of used coolant/antifreeze in accordance
with federal, state, and local laws and regulations.

Coolant Recommendations and Specifications
Page V-17

50/50 {SCA) Precharge

Mixture (1.5 units per

.8, Gallon)

cif0Svh
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Drive Belt Tension
SAE Belt Size Belt Tension Gauge Part No. Belt Tension New Beilt Tension Range Used*
Click-type Burroughs N Ikt N Ibf
0.380 in 3Be2524 620 140 270 to 480 60 to 110
0.440 In 3822524 620 140 270 to 490 60 to 110
112 in 3822524 ST-1138 620 140 270 to 490 60 to 110
1116 in 3822524 ST-1138 820 140 270 o 480 60 to 1O
3/4 in 3822524 ST-1138 620 140 270 to 480 60 to 110
7/8 in 3822524 ST-1138 620 140 270 to 480 60 to 110
4 rib 3822524 ST-1138 620 140 270 o 490 60 to 110
5 rib 3822524 ST-1138 670 150 270 to 530 60 to 120
6 rib 3822525 57-1293 710 160 290 to 580 65 to 130
B rib 3822525 ST-1293 880 200 360 to 710 80 to 160
10 rib 3822525 3823138 1110 250 440 1o 890 100 to 200
12 rib 3822525 3823138 1330 300 530 to 1070 120 to 240
12 rib K section 3822525 3823138 1330 300 890 to 1070 200 to 240

NOTE: This chart does not apply to automatic belt tensioners.

* A belt is considered used if it has been in service for ten minutes or longer.

* 1If used belt tension is less than the minimum value, tighten the belt o the maximum used belt value.

a-02 {bely
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Engine Component Torque Values

Component Wrench Size Torgue Value

Nem in-lb fi-lb
Oil Pan Drain Piug 1-1/4 88 65
Turbocharger Mounting Nuts 9/16 70 50
Air Compressor Unloader Valve Capscrews 1/2 14 124
Fuel Pump Housing Primer Plug 9/16 30 20
Vibration Damper 7/8 260 190
Water Pump |dler Pulley Shaft Locknut 1-1/16 70 50
Fan Hub Mounting Capscrews N/A 110 80
Fuel Pump Mounting Capscrews 7116 (12 point} 45 35
Rocker Cover Capscrews 7116 12 105
Injector Hold-Down Capscrews 38 (12 point} 40 30
Rocker Lever Shait Capscrews 9/16 (12 point) 155 115
injector Adjust Screw Locknut 7/8 70 50
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Capscrew Markings and Torque Values
A cAuTiON A

When replacing capscrews, always use a capscrew of the same measurement and strength as the capscrew
being replaced. Using the wrong capscrews can result in engine damage.

Metric capscrews and nuts are identified by the grade number stamped on the head of the capscrew or on the surface
of the nuts. U.8. Customary capscrews are identified by radial lines stamped on the head of the capscrew.

The following examples indicate how capscrews are identified:

Metric - MB-1.25 X 25 U.S. Customary [5/16 X 18 X 1-1/2]
M8-1.25x25 516 18 1-12
Major threpd diameter in milllmeters fMajor thread dlameter in Inches
Distance between threads In milllmeters Number of threads per inch
Length In milllmeters Length in inches

TR0y 170z00tF

NOTES:

1. Always use the torque values listed in the following tables when specific torque values are not available,

2. Do not use the torque values in place of those specified in other sections of this manual.

3. The torque values in the table are based on the use of lubricated threads.

4, When the fi-lb value is less than 10, convert the {t-Ib value to in-lb to obtain a betier torque with an in-ib
torque wrench. Example: 6 fi-lb equais 72 in-Ib.

402 {nom)
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Capscrew Markings and Torque Values - Metric

Commerciat Steel Class
4.8 10.9 12.9

Capscrew Head Markings
[y

Body
Size Torque Torque Torgue
Diameter Cast iron Aluminum Cast lron Aluminum Cast Iron Aluminum

mm Nem  ft-lb Nem ftlb Nem ftib Nem ft-lb Nem ftlb HNem fi-lb
6 9 5 7 4 i3 10 7 4 14 9 7 4
7 14 g H 7 18 14 11 7 23 18 11 7
8 23 17 i8 14 33 25 18 14 40 29 18 14
10 45 a3 30 25 65 50 30 25 70 50 30 25
12 80 60 55 40 115 85 55 40 125 95 55 40
14 125 a0 80 65 180 133 80 65 195 145 80 85
16 195 140 140 100 280 200 1490 100 290 210 140 100
18 280 200 180 135 390 285 180 135 400 290 180 135

20 400 290 — —_ 550 400 e — — — — —_

g-63 {cap-m}
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Capscrew Markings and Torque Values - U.S. Customary

SAE Grade Number 5
Capscraw Haad Markings

8
These are all SAE Grade 5 (3 ling) %
]
Slols ~ O

Capscrew Torque - Grade § Capscraw Capserew Torque - Grade 8 Capscraw

Capscrew Body Size Cast Iron Aluminum Cast lron Aluminum
Nem ft-ib Nemn ft-lb Nem #-lb Nem fi-lb
1/4 - 20 g 7 8 B 15 11 8 B
1/4 - 28 12 b2} 9 7 18 13 g 7
5/16 - 18 20 15 16 12 30 22 16 12
5116 - 24 23 17 19 14 33 24 19 14
3/8 - 16 40 30 25 20 55 40 25 20
3B - 24 40 30 35 25 60 45 35 25
7116 - 14 B0 45 45 35 a0 65 45 a5
716 - 20 65 50 55 40 95 70 55 40
1/2-13 g5 70 75 55 130 85 75 55
1/2- 20 100 75 80 60 150 116 80 60
916 - 12 135 100 110 BG 190 140 110 80
9/16 - 18 150 110 115 B& 210 1585 15 B5
5/8 - 11 180 135 150 10 255 180 150 110
5/8 - 18 210 155 160 120 290 215 160 120
3/4 - 10 325 240 255 180 460 340 255 190
3/4 - 16 365 270 285 210 515 380 285 210
7/8-9 430 380 380 280 745 550 380 280
78 - 14 530 390 420 310 825 610 420 310
1-8 720 539 570 420 100 820 570 420
1-14 800 590 650 480 1200 890 650 480

-03 (cap-l}
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Fraction, Decimal, Millimeter Conversions

Fraction inch mm Fraction inch mm
1164 0.0158 0.397 33/64 0.5156 13.097
1132 0.0313 0.704 17132 0.5313 13.494
3/64 0.0469 1.191 35/64 0.5469 13.891
1116 0.0625 1.588 9/16 0.5625 14.288
5164 0.0781 1.984 37/64 0.5781 14.684
3132 0.0938 2.381 19/32 0.5938 15.081
7164 0.1084 2.778 39/64 0.68094 15.478

1/8 0.1250 3.175 5/8 0.6250 15.875
8/64 0.1406 3.572 41/64 ) 0.6406 16.272
5/32 0.1563 3.969 21132 0.6563 16.669
11/64 0.1719 4.366 43164 0.6719 17.066
3/16 0.1875 4.763 11116 0.6875 17.463

13/64 0.2031 5,159 45/64 0.7031 17.859
7132 0.2188 5.556 23132 0.7188 18.256
15/64 0.2344 5.953 47164 0.7344 18.653
/4 0.2500 6.350 3/4 0.7500 18.050
17/64 0.2656 6.747 49/64 0.7656 19.447
/32 0.2813 7.144 25132 0.7813 19.844
19/64 0.2669 7.541 51/64 0.7969 20.241
516 0.3125 7.938 13/16 0.8125 20.638
21164 0.3281 8.334 53/64 0.8281 21.034
11132 0.3438 8.731 27132 0.8438 21.431
23/64 0.3594 9.128 55/64 0.8594 21.828
3/8 0.3750 9.525 78 0.8750 22.225
25/64 0.3906 9.922 57/64 0.8906 22.622
13/32 0.4063 10.319 29/32 0.9063 23.019
27164 0.4219 10.716 59/64 0.9219 23.416
716 0.4375 11.113 15/16 0.8375 23.813
29/64 0.4531 11.509 61/64 0.9531 24,209
15132 0.4688 11.908 31732 0.9688 24.606
31/64 0.4844 12.303 83/64 0.9844 25.003
112 0.5000 12,700 1 1.0000 25.400

Conversion Factor: 1 inch = 25.4 mm

¢-01 {convart)
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Newton-Meter to Foot-Pound Conversion Chart
Nem ft-b Nem ft-ib Nem it-lb
1 B.850756 in-Ib 55 41 155 114
5 44 in-ib 60 44 160 118
6 53 in-lb 65 48 165 122
7 62 in-b 70 52 170 125
8 71 in-b 75 55 175 129
9 80 in-b 80 59 180 133
10 89 in-b 85 63 185 136
1 0.737562 ft-lb 90 66 190 140
12 9 95 70 195 144
14 10 100 74 200 148
15 1 105 77 205 151
16 12 10 81 210 155
18 13 15 85 215 189
20 15 120 89 220 162
25 18 125 g2 225 165
30 22 130 96 230 170
35 26 135 100 235 173
40 30 140 103 240 177
45 33 145 107 245 180
50 37 150 111 250 184
NOTE: To convert from Newton-Meters to Kilogram-Meters divide Newton-Meters by 9.803.

g-01 (newion)
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Pipe Plug Torque Values

Size Torque Torque
In Cast fron or
Thread Actual Thread 0.D. In Aluminum Componenis Steel Components
in in Nem ft-lb Nem ft-ib
1716 0.32 5 45 in-Ib 15 10
1/8 0.41 15 10 20 15
1/4 0.54 20 15 25 20
3/8 0.68 25 20 35 25
112 0.85 35 25 55 40
3/4 1.05 45 35 75 55
1 1.32 80 45 a5 70
1-1/4 1.66 75 55 115 85
1-1/2 1.90 85 65 135 100

g-01 {plug)
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Tap-Drill Chart - U.S. Customary and Metric

NOTE ON SELECTING TAP-DRILL SIZES: The tap drill sizes shown on this card give the theoretical tap drill size for
approximately 60% and 75% of full thread depth. Generally, it is recommended that drill sizes be selected in the 60%
range as these sizes will provide about 90% of the potential heiding power. Drill sizes in the 75% range are recom-
mended for shallow hole tapping (less than 1 1/2 times the hole diameter) in soft meials and mild stesl.

Tap Size Orill Tap Sire Dsill Tag Shre Dl Tap Bkra il
[7E% | Sim [ g0 TEWN | dim ) ﬁ"'ﬁ' [ 1606 Sizo GUE _.._i!.,...._ﬁ“._. Slzn
438 4.40mm 7.50mm 13.25mm
1.85mm 12-24 16 19164 BIR-1% 17132
EiB4 4.50mm 7.60mm M16x1.5 13.50mm
348 47 15 N MiSx15 13.78mm
2.00mm ME.Sx, 8 4. &0mm 7.70mm £8-1% 35164
M25aas | 205mm 1224 12-28 4 Max1.25 I.15mm MI16x2 14,60mm
46 13 7.80mm +4.258mm
348 3056 45 4.70mm 7.80mm /818 7R 1]
2.10mm M5 5.9 4.75mm 316 £Me MiEx2 MiBx1.5 14 .50mm
M2.5x.45 M2.6x.45 2.15mm 12-28 2156 Max1,25 MEx1 B.G0mm 8/8.18 364
356 4-36 44 12 o] 34.78mm
2.20mm 4.80mm B8.10mm M1Ex15 15,00mm
M2.6x.45 2.25mm 1 AExt B20mm 19.32
4.35 4.40 43 4.90mm P 35.25mm
2.30mm 10 B.25mm 39164
2.35mm 9 B.30wmim Mi7x1.5 15.50mm
445 4-48 42 Max1 6.00mm ol HB-2TNFT | 21164 Mitxtis MI1Bx2.5 $5.78mm
32 [:] 8.4Dmm 5
Max.6 2.40mm S.imm am-z4 Q M1Bx2 5 Migx2 165.00mm
4-48 11 174.20 7 MiBx1.5 8.50mm M16x2 18,28mm
2.4Bmm $A54 8.60mm 10 4354
AD ] B MIBx1.5 16.50mm
Max.6 Mix,5 2.50mm Mbxt 5. 20mm aa-24 8.70mm 34-10 Migx2.5 2132
fol:) s 18-2TNPT 1132 M18x1.5 6. 75mm
5-44 s MEix, 75 5.25mm M1021.25 { 8.75mm M15x2.5 17.06mm
Max.5 2,60mm 5.30mm Milxt5 8.80mm A4rG4
540 B-44 k1) 114-20 4 s 17.25mm
2.70mm MEx.75 S.40mm 8.80mm 32-16 3416 ung
L-44 &3z 35 1/4-28 3 Mi0x1.25 Mty 8.00mm M20x2.5 17 50mm
2.75mm 5.50mm T 17.75mm
/B4 732 9.19mm A5G4
a5 5.60mm 23164 M20x2.B M2x2 18.00mm
2.B0mm 11428 2 M1 9.20mm M20z2 18.25mm
34 5.70mm 8.30mm 2332
&322 £40 33 5.75mm a4 ] M201.5 18.50mm
M3.ExE 2.80mm 1 9.40mm 47184
2 5.80mm M11%1.5 9.50mm M20x 1.5 18.75mm
M3.5x5 3.00mm 5.80mm R 15.00mm
540 3 A v a4
4.30mm 15084 9.60mm 19.25mm
L] Mix1 5.00mm §.78mm a9 48164
3.20mm -] 8.75mm M2242.5 19.50mm
Max. 75 A.25mm 6.10mm Miix1.5 8.80:mnm 189 25132
30 c He-14 w 19.75mm
Max.7 3.20mm M7x3 §.20mm §.80mm M22x2.5 M22x2 20.00mm
Max.75 3.40mm v} 7116-20 2564 7i8-14 51165
Man.7 8-a2 29 MIx.75 6.25mm 10.00mm M2z 20.25mm
3.50mm £.30mm TNE-20 X Ma22x1.5 £0.50mm
8.28 28 [ Mi2x1.75 | 0.20mm Tig-14 1218
8-i2 /64 A Y 20.75mm
J.B0mm M7x.75 6.40mm 1032 M22x1.5 M24%3 21.00mm
836 27 6.50mm z 5364
3.70mm 5M16-18 £ MIZLYE E MI12xY5 10.50mrm 21/25mm
2% 6.60mm 12-13 27154 a2
M4.5x.75% 3.75mm G M12x15 M12¢1.25 10.75mm M24x3 21.50mm
1024 25 6.70mm M12x1.25 11.00mm 21.75mm
2.80mm 17154 213 716 55/64
a4 MBx1.25 &.75mm 174-18NPT M24x2 22.00mm
M4 5x 75 3180mm 5/16.18 H 11.25mm 3-8 7B
73 £.80mm 11.50mm M24x2 22.25mm
8132 £.30mm 29/64 M24x1.5 22,50mm
10-24 a2 5.16-24 ! 11.78mm -8 5764
Mbx 4.00mm MBx1.25 Max1 7.00mm 11.50mm M24x1.5 22.75mm
03z 21 J 12-20 29764 M25x2 23.00mm
20 7.40mm Nig-12 1532 132 29132
Mhx.g 4.10mm SIt6-24 K M14x2 12.0Gm M25x2 23.25mm
M5 Maox.8 4.20mm 5132 12.25mm *x12 1014 59/64
1032 b1} Max1 7.20mm 9116-12 33/64 M25x1.5 23.50mm
M8 4.25mm 7.285mm M1422 M14x1.5 12.50mm M20x1.5 23.78mm
M5x.8 4.30mm 7.30mm 9/16-18 12 114 18416
18 L Midxt.5 M14x1.25 | 12,7Emm
164 7.40tmm Mitx1.25 13.66mm
- 4
7 M ons.18 386 17800013

g+02 (tap)
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Weights and Measures - Conversion Factors
From U.S. From Metric
Quantity U.S. Customary Metric %S;F;:SEV ngtéjﬁséry
Multiply By Multiply By
Unit Name Abbreviation Unit Name Abbreviation
5g. inch in? sq. millimeters mm? 645,16 £.001550
Area sq. centimelers cm? 6.452 0.155
sa. foot fi* s@. meter m? 0.0828 10.764
Fuel pounds pes Ibfhp-hr grams pet kilowatt ofkW-hr 608.277 0.001645
Consumption horsepower hour hour
Euel miles par gallon mpg kilorneters per liter lanf 0.4251 2.382
Performance gallons per mile gpm liters per kitometer km 2.352 0.4251
Force pounds force It Newton N 4.4482 0.224809
Length inch in millimetars mm 25.40 0.039370
foot ft millimeters mm 304.801 0.06328
Power horsepower hp kilowatt kW 0.746 1.341
pounds force per psi kitopascal kPa 6.8948 0.145037
sQ. inch
inches of mercury in Hg kilopaseal kPa 3.3769 0.28613
inches of water in H,O kilopascal kPa 0.2488 4,019259
Pressure inches of mercury in g mglrigﬁ;ers of mm Hg 25.40 0.039370
inches of water in H,O millimeters of water mnm H,0 25.40 0.03%370
bars bars kilopascals kPa 100.0601 0.00889
bars bars millimeters of mm Hg 750.06 0.001333
mercury
Temperature fahrenheit °F centigrade °C (°F-32) «+1.8 (1.8 % °C) +32
Torque pound force per fool | it-ib Newton-meter Nem 1.35582 0.737562
pound force perinch | in-b Newlon-meter MNem 0.113 8.850756
Velocity mites/hour mph kilometersfhour kph 1.6083 0.6214
galion (U.S,) gal. liter i 3.7853 0.264179
Volume: gatlon (Imp*) gal. liter i 4.548 0.218976
::Iicils‘glicement cubic inch in? fiter I 0.01639 61.02545
cubic inch in® ciibic centimeter em? 16.387 4.06102
Weight (mass} pounds (avoir.) ih kijograms kg 0.4538 2.204623
British Thermai Unit  { BTU joules J 1054.5 0.000948
Work British Thermal Unit  { BTU kifowatt-hour kW-hr 0.000283 3414
horsepower hours hp-hr Kitowatt-hour kKW-hr 0.746 1.341

g-02 {woight}
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Off-Highway Engines United States and Canada
Coverage

Products Warranted

This warranty applies to new Engines sold by Cummins and delivered to the first user on or after April 1, 1999, that
are used in industrial (off-highway) applications in the United States™ and Canada, except for Engines used in marine,
generator drive and certain defense applications, for which different warranty coverage is provided.

Base Engine Warranty

This warranty covers any failures of the Engine, under normal use and service, which result from a defect in materiai
or factory workmanship (Warrantable Failures).

Coverage begins with the sale of the Engine by Cummins. Coverage continues for two years or 2,000 hours of operation,
whichever ocours {irst, from the date of delivery of the Engine to the first user, or from the date the unit is first leased,
rerted or loaned, or when the Engine has been operated for 50 hours, whichever ocours first. If the 2,000 hour limit
is exceeded during the first year, Coverage continues until the end of the first year,

Extended Major Components Warranty

The Extended Major Components Warranty covers Warrantable Failures of the Engine cylinder block, camshatft,
crankshaft and connecting rods {Coverad Parts).

Bushing and bearing failures are not covered.

This Coverage begins with the expiration of the Base Engine Warranty and ends three years or 10,000 hours of cperation
from the date of delivery of the Engine to the first user, or from the date the unit is first leased, rented or loaned, or
from when the Engine has been operated for 50 hours, whichever occurs firsi.

Consumer Products

The warranty on Consumer Products in the United States is a LIMITED warranty. CUMMINS 1S NOT RESPONSIBLE
FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. Any impiied warranties applicable to Consumer Products in the
United States terminate concurrently with the expiration of the express warranties applicable to the product. In the
United States, some states do not allow the exclusion of incidental or consequential damages, or limitations on how
long an implied warranty lasts, so the limitations or exclusions herein may not apply to you,

These warranties are made to all Owners in the chain of distribution, and Coverage continues to all subsequent
Owners until the end of the periods of Coverage.

Cummins’ Responsibilities
During The Base Engine Warranty

Cummins will pay for all parts and labor needed to repair the damage to the Engine resulting from a Warrantable Failure.

Cummins will pay for the lubricating oil, antifreeze, filter elements, and other maintenance items that are not reusable
due to the Warrantable Faiture.

Cummins will pay reasonable costs for mechanics to travel to and from the equipment site, including meals, mileage
and lodging, when the repair is performed at the site of the failure.

Cummins will pay reasonable labor costs for Engine removal and reinstaliation when necessary to repair a Warrantable
Failure,

During The Extended Major Components Warranty

Cummins will pay for the repair or, at its option, replacement of the defective Covered Part and any Covered Part
damaged by a Warrantable Failure of the defective Covered part.

Owner’s Responsibilities

During The Base Engine Warranty

Owner is responsible for the cost of lubricating oil, antifreeze, filter elements and other maintenance items provided
during warranty repairs unless such items are not reusable due to the Warrantable Failure.

During The Extended Major Components Warranty

Owner is responsible for the cost of all labor needed to repair the Engine, including the labor to remove and reinstail
the Engine. When Cummins elects to repair a part instead of replacing it, Owner is not responsible for the labor needed

33g1321
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to repair the part.

Owner is responsible for the cost of all parts required for the repair except for the defective Covered Part and any
Covered Part damaged by a Warrantable Failure of the defective Covered Part.

Owner is responsible for the cost of lubricating oil, antifreeze, filter elements and other maintenance items replaced
during repair of a Warrantable Failure,

During The Base Engine and Extended Major Components Warranties

Owner is responsible for the operation and maintenance of the Engine as specified in the applicable Cummins
Operation and Maintenance Manual. Owner is also responsible for providing proof that all recommended maintenance
has been performed.

Before the expiration of the applicable warranty, Owner must notify a Cummins distributor, authorized dealer or other
repair focation approved by Cummins of any Warrantable Failure and make the Engine available for repair by such
tacility. Locations in the United States and Canada are listed in the Cummins Off Highway Authorized Dealer Directory.

Owner is responsible for communication expenses, meals, lodging and similar costs incurred as a result of a War-
rantable Failure.

Owner is responsible for non-Engine repairs, “downtime” expenses, cargo damage, fines, all applicable taxes, all
husiness costs and other losses resulting from a Warrantable Faijure. ‘

Limitations

Cummins is not responsible for failures or damage resulting from what Cummins determines to be abuse or neglect,
including, but not limited to: operation without adequate coolants or lubricants; overfueling; overspeeding; lack of
maintenance of lubricating, cooling or intake systems; improper storage, starting, warm-up, run-in or shutdown
practices; unauthorized modifications of the Engine. Cummins is also not responsible for faliures caused by incorrect
oil or fuel or by water, dirt or other contaminants in the fuel or oil.

For power units and fire pumps (package units), this warranty applies to accessories, except for clutches and filters,
supplied by Cummins which bear the name of another company.

Except for power units and fire pumps, this warranty does not apply to accessories which bear the name of another
company. Such non-warranted accessories include, but are not limited to: alternators, starters, fans**, air conditioning
compressors, clutches, filters, transmissions, torque converters, steering pumps, and non-Cummins fan drives, engine
compression brakes and air compressors.

Cummins Compusave units are covered by a separate warranty.

Before a claim for excessive oil consumption will be considered, Owner must submit adeguate documentation to show
that consumption exceeds Cummins published standards.

Failures of belts and hoses supplied by Cummins are not covered beyond the first 500 hours or one year of operation,
whichever occurs first.

Parls used to repair a Warrantabie Failure may be new Cummins parts, Cummins-approved rebuilt parts, or repaired
parts. Cummins is not responsible for failures resulting from the use of parts not approved by Cummins.

A new Cummins or Cummins-approved rebuilt part used to repair a Warrantable Failure assumes the identity of the
part it replaced and is entitled to the remaining coverage hereunder.

CUMMINS DOES NOT COVER WEAR OR WEARQUT OF COVERED PARTS.
CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

THESE WARRANTIES SET FORTH HEREIN ARE THE SOLE WARRANTIES MADE BY CUMMINS IN REGARD TO
THESE ENGINES. CUMMINS MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, OR OF MERCHANT-
ABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

This warranty gives you specific legal rights, and you may also have other rights which vary from state to state.
Emission Warranty
Products Warranted

This emission warranty applies to new Engines marketed by Cummins that are used in the United States* in vehicles
designed for Industrial off-highway use. This warranty applies to Engines delivered to the ultimate purchaser on or after
April 1, 1999 for engines up to 750 horsepower, on or after January 1, 2000 for engines 751 horsepower and over.
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Coverage

Cummins warrants to the ultimate purchaser and each subsequent purchaser that the Engine is designed, built and
equipped 50 as to conform at the time of sale by Cummins with all U.S. Federal emission regulations applicable at the
time of manufacture and that it is free from defects in workmanship or material which would cause it not to meet these
regulations within the longer of the following periods: (A) Five years or 3,000 hours of operation, whichever occurs first,
as measured from the date of delivery of the Engine to the ultimate purchaser, or (B) The Base Engine Warranty.

If the vehicle in which the Engine is installed is registered in the state of California, a separate California Emission
Warranty also applies.

Limitations
Failures, other than those resulting from defects in materials, or workmanship, are not covered by this warranty.

Cummins is not responsible for failures or damage resulting from what Cummins determines to be abuse or neglect,
including, but not limited to: operation without adequate coolant or lubricants; overfueling; overspeeding; lack of
maintenance of lubricating, cooling or intake systems; improper storage, slarting, warm-up, run-in or shutdown
practices; unauthorized modifications of the Engine. Cummins is also not responsible for failures caused by incorrect
fuel or by water, dirt or other contaminants in the fuel.

Cummins is not responsibie for non-Engine repairs, “‘downtime” expenses, cargo damage, fines, all business costs
or other losses resulting from a Warrantable Failure.

CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

* Includes American Samoa, the Commonweaith of Northern Mariana Isiands, Guam, Puerto Rico, and the U.S. Virgin
islands.

** Alternators, starters, and fans ARE covered for the duration of the base engine warranty on B3.3 engines.
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Off-Highway Engines International
Coverage

PRODUCTS WARRANTED

This warranty applies to new Engines sold by Cummins and delivered to the first user on or after April 1, 1999, that
are used in industrial (off-highway) appiications anywhere in the world where Cummins-approved service is available,
except the United States* and Canada. Different warranty coverage is provided for Engines used in marine, generator
drive and certain defense applications.

BASE ENGINE WARRANTY

This warranty covers any failures of the Engine, under normal use and service, which result from a defect in material
or factory workmanship (Warrantable Failure).

Coverage begins with the sale of the Engine by Cummins. Coverage continues for two years or 2,000 hours of operation,
whichever occurs first, from the date of delivery of the Engine to the first user, or from the date the unit is first leased,
rented or loaned, or when the Engine has been operated for 50 hours, whichever oceurs first. If the 2,000 hour limit
is exceeded during the first year, coverage continues until the end of the first year,

EXTENDED MAJOR COMPONENTS WARRANTY

The Extended Major Components Warranty covers Warrantable Failures of the Engine cylinder biock, camshaft,
crankshaft and connecting rods (Covered Parts).

Bushing and bearing failures are not covered.

This coverage begins with the expiration of the Base Engine Warranty and ends three years or 10,000 hours of operation,
from the date of delivery of the Engine to the first user, or from the date the unit is first leased, rented or loaned, or
from when the Engine has been operated for 50 hours, whichever ocours first.

These warranties are made to all Owners in the chain of distribution, and Coverage continues to all subsequent
Owners until the end of the periods of Coverage.

Cummins’ Responsibilities
DURING THE BASE ENGINE WARRANTY
Cummins will pay for all parts and labor needed to repair the damage to the Engine resulting from a Warrantable Failure.

Cummins will pay for the lubricating oil, antifreeze, filter elements, and other maintenance items that are not reusable
due to a Warrantable Failure.

Cummins will pay reasonable costs for mechanics to travel to and from the equipment site, including meals, mileage
and lodging, when the repair is performed at the site of the failurs.

Cummins will pay reasonable labor costs for Engine removal and reinstallation when necessary to repair a Warrantable
Failure.

DURING THE EXTENDED MAJOR COMPONENTS WARRANTY

Cummins will pay for the repair or, at its option, replacement of the defective Covered Part and any Covered Part
damaged by a Warrantable Failure of the defective Coveraed part.

Owner’s Responsibilities
DURING THE BASE ENGINE WARRANTY

Owner is responsible for the cost of lubricating oil, antifreeze, filter elements and other maintenance items replaced
during warranty repairs unless such items are not reusable due to the Warrantable Failure.

DURING THE EXTENDED MAJOR COMPONENTS WARRANTY

Owner is responsible for the cost of all labor needed to repair the Engine, including the labor to remove and reinstall
the Engine. When Cummins elects to repair a part instead of replacing it, Owner is not responsible for the labor needed
to repair the part.

Owner is responsible for the cost of all parts required for the repair except for the defective Covered Part and any
Covered Part damaged by a Warrantable Failure of the defective Covered Part.

Owner is responsible for the cost of lubricating oil, antifreeze, filter elements and other maintenance items replaced
during repair of a Warrantable Failure,

3381322
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DURING THE BASE ENGINE AND EXTENDED MAJOR COMPONENTS WARRANTIES

Owner is responsible for the operation and maintenance of the Engine as specified in the applicable Cummins
Operation and Maintenance Manuai. Owner is also responsible for providing proof that all recommended mainienance
has been performed.

Before the expiration of the applicable warranty, Owner must notify a Cummins distributor, authorized dealer or other
repair location approved by Cummins of any Warrantable Failure and make the product avaitable for repair by such
facility. Locations are listed in the Cummins International Sales and Service Directory.

Owner is responsible for communication expenses, meals, lodging and similar costs incurred as a result of a War-
rantable Failure.

Owner is responsibie for non-Engine repairs, “downtime” expenses, cargo damage, fines, all applicable taxes, all
pusiness costs and other losses resulting from a Warrantable Faliure.

Limitations

Cummins is not respensible for failures or damage resuiting from what Cummins determines to be abuse or naglect,
including, but not fimited to: operation without adequate coolants or lubricants; overfueling; overspeeding; lack of
maintenance of lubricating, cooling or intake systems; improper storage, starting, warm-up, run-in or shutdown
practices; unauthorized modifications of the Engine. Cummins is also not responsible for failures caused by incorrect
oil or fuel or by water, dirt or other contaminants in the fuel or oil.

For power units and fire pumps (package units} the warranty applies to accessories, except for clutches and filters
supplied by Cummins which bear the name of another company.

Starters, alternators, power steering pumps and non-Cummins air compressors supplied by Cummins on B or C Series
Engines that are not supplied as part of a package unit are covered for six months™ from the date of delivery of the
Engine to the first user, or the date the Engine is first leased, rented or loaned, or from when the Engine has been
operated for 50 hours, whichever accurs first.

Except for the accessories noted previously, Cummins does not warrant accessories which bear the name of another
company. Such non-warranted accessories include, but are not limited to: alternators, starters, fans*, air conditioning
compressors, clutches, filters, transmissions, torque converters, steering pumps, non-Cummins fan drives, and air
cleaners.

Cummins Compusave units are covered by a separate warranty.

Before a claim for excessive oil consumption will be considered, Owner must submit adeqguate documentation to show
that consumgption exceeds Cummins published standards.

Failures of belts and hoses supplied by Cummins are not covered beyond the first 500 hours or one year of operation,
whichever occurs first.

Parts used to repair a Warrantable Failure may be new Cummins parts, Cummins-approved rebuilt parts, or repaired
parts. Cummins is not responsible for failures resulting from the use of parts not approved by Cummins.

A new Cummins or Cummins-approved rebuilt part used to repair a Warrantable Failure assumes the identity of the
part it replaced and is entitled to the remaining coverage hereunder.

CUMMINS DOES NOT COVER WEAR OR WEAROUT OF COVERED PARTS.
CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

THESE WARRANTIES SET FORTH HEREIN ARE THE SOLE WARRANTIES MADE BY CUMMINS IN REGARD TO
THESE ENGINES. CUMMINS MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, OR OF MERCHANT-
ABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

In case of consumer sales, in some countries, the Owner has statutory rights which cannot be affected or limited by
the terms of this warranty.

Nothing in this warranty excludes or restricts any contractual rights the Owner may have against third parties.
* Alternators, starters, and fans ARE covered for the duration of the base engine warranty on B3.3 engines.




Cummins Warranty N14
Page W-6 Section W - Warranty

Recreational Applications Marine Propulsion Products

Coverage
Products Warranted

This warranty appiies to new Engines sold by Cummins Engine Company, Inc., herein after "Cummins’, that are used
in Marine propulsion applications anywhere in the world where Cummins approved service is available* and delivered
to the first user on or after January 1, 1994, except for the 315 hp B and 420 hp C Engines designated as 'Diamond
Edition’ Engines for which different warranty coverage is provided. The 'Product’ consists of a new Cummins Engine,
as well as accessories, as listed below, which are approved and supplied by Cummins and which are either installed
by Cummins or a Cummins authorized distributor, These Products have the following designation:

Recreational/Light Duty Commercial Rating

This power rating is designated for engines powering commercial boats which meet the conditions as set forth below,
and for engines powering pleasure craft for personal use only.

This power rating is for use in variable load applications where full power is limited to one (1) hour out of every eight
{8) hours of operation. Also, reduced power operations must be at or below 200 RPM of the maximum rated RPM. This
power rating is an 1303046 Fuel Stop Power Rating and is for applications that operate less than 750 hours per year,

Base Engine Warranty

This warranty covers any failures of the Product, under normal use and service, which result from a defect in Cummins
material or factory workmanship (Warrantable Failure). Coverage begins with the sale of the Engine by Cummins and
continues for the Duration stated below. The Duration commences on either the date of delivery of the Product to the
first user, or the date the unit Is first leased, rented or loaned, or when the Product has been operated for 50 hours,
whichever occurs first.

Extended Major Components Warranty

The Extended Major Components Warranty covers Warrantable Failures of the following Engine parts or castings
(Covered Parts):

Engine Cylinder Block Casting
Engine Cylinder Head Casting
Engine Camshaft Forging
Engine Crankshaft Forging
Engine Connecting Rods
Engine Gear Train Gears:

Crankshaft Gear

Camshaft Gear

Camshaft |dler Gear

Accessary Drive Gear

Fuel Pump Gear
Engine Gear Cover and Housing
Flywheel Housing

Bushing and bearing failures are NOT covered.

Extended Major Components Warranty continues beyond the expiration of the Base Engine Warranty and continues
for the Duration stated below. The Duration commences on either the date of delivery of the Product to the first user,
or the date the unit is first leased, rented or loaned, or when the Product has been operated for 50 hours, whichever
oceurs first.

Warranty Coverage
Coverage Duration” Repair Charge Paid by Cummins
Removal &

Coverage Instailation

Category Months Hours Parts Labor Labor Travel
Base Engine 24 1000 Yes Yes Yes Yes - Up o
| Warranty™* 6 hours
Extended Major 60 2000 Yes*** Yes Yes No
Components

3381772
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Warranty Coverage
| Coverage Duration* | Repair Charge Paid by Cummins
* Whichever ocours first.

** The Engine's Sea Water Pump, Gear Oil Cooler, and Heat Exchanger are covered for a period of 24 months
or 1000 hours, whichever occurs first. Other accessories, ie. Marine Gear and Drive Plate, instruments, Instry-
ment Panel, Gage Senders, Starter, Aiternator, Vibration Isolators, and FuelfWater Separator are covered for a
period of twelve (12) months or 750 hours, whichever occurs first.

*** Covered Parts as listed above.

Consumer Products

The warranty on Consumer Products in the United States is a limited warranty. CUMMINS IS NOT RESPONSIBLEFOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES. Any implied warranties applicable to Consumer Products terminate
concurrently with the expiration of the express warranties applicable to the Product. In the United States, some states
do not allow the exclusion of incidental or conseguential damages, or limitations on how long an implied warranty lasts,
s0 the limitations or exclusions herein may not apply to you.

These warranties are made to all Owners in the chain of distribution and Coverage continues to all subsequent
Owners until the end of the periods of Coverage.

Cummins Responsibilities

During the Base Engine Warranty

Cummins will pay for all parts and labor needed to repair the damage to the Product resulting from a Warrantable Failure
when performed during normal business hours. All labor costs will be paid in accordance with Cummins published
Standard Repair Time guidelines.

When it is necessary for mechanics to make on-site warranty repairs, Cummins will pay up to six hours total travel
expenses, including meals, mileage and fodging, for mechanics to travel to and from the repair dock.

Cummins will pay for the lubricating oll, antifreeze, filter elements, and other maintenance items that are not reusable
due to the Warrantable Failure.

Cummins will pay for reasonable labor costs for Engine removal and reinstallation when necessary to repair a
Warrantable Failure.

During the Extended Major Components Warranty

Cummins will pay for the repair or, at its option, replacement of the defective Covered Part and of any Covered Part
damaged by a Warrantable Failure of the defective Covered Part.

Owner Responsibilities

During the Extended Major Components Warranty

Owner is responsible for the cost of all parts required for the repair except for the defective Covered Part and any
Covered Part damaged by a Warrantable Failure of the defective Covered Part.

During Both the Base Engine and the Extended Major Components Warranties

Owner is responsible for the cost of ubricating oil, antifreeze, filier elements, and other maintenance items replaced
during warranty repairs unless such items are not reusable due to the Warrantable Failure.

Owner is responsible for the operation and maintenance of the Product as specified in the applicable Cummins
Operation and Maintenance Manual. Owner is also responsible for providing proof that all recommended maintenance
has been performed,

Before the expiration of the applicable warranty, Owner must notify a Gummins distributor, authorized dealer, or other
repair location approved by Cummins of any Warrantable Failure and make the Engine available for repair by such
facility. Locations in the United States and Canada are listed in the Cummins U.S. and Canada Sales and Service
Directory; other locations are listed in the Cummins International Sales and Service Directory.

in the event of any Product failure, Owner is responsible for the cost of towing the boat to the repair dock and for all
associated docking and harbor charges.

Owner is responsible for communication expenses, meals, lodoing, and similar costs incurred as a result of a
Warrantable Failure,
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Owner is responsible for maintaining the Engine hourmeter in good working order at all times and to ensure that the
hourmeter accurately reflects the total hours of operation of the Product.

Owner is responsible for the costs to investigate complaints, unless the problem is caused by a defect in Cummins
material or factory workmanship.

Owner is responsible for non-Engine repairs, *‘downtime”’ expenses, cargo damage, fines, all applicable taxes, all
business costs, and other losses resulting from a Warrantable Failure.

Limitations

Cummins is not responsible for failures or damage resulting from what Cummins determines to be abuse or neglect,
including, but not limited to: operation without adequate coolants or lubricants; overfueling; overspeeding; lack of
maintenance of cooling, lubricating or intake systems; improper storage, starting, warm-up, run-in or shutdown
practices; unauthorized modifications to the Engine. Cummins is also not responsible for failures caused by incorrect
oil or fuel or by water, dirt or other contaminanis in the fuel or oil,

Cummins is not responsible for failures resuiting from:
1. Use or application of the Product inconsistent with its rating designation set forth above.
2. Incorrect installation.

Before a claim for excessive oil consumption will be considered, Owner must submit adequate documentation to show
that oil consumption exceeds Cummins published standards.

Failure of belts and hoses suppiied by Cummins are not covered beyond 90 days after the date of delivery of the Product
to the first user, or the date the unit is first leased, rented or loaned, or when the Product has been operated for 50
hours, whichever occurs first.

Cummins is not responsible for failures of maintenance components supplied by Cummins beyond 90 days after the
coverage duration start date. Maintenance components include, but are not limited to: sea water pump impellers; zinc
plugs; oil filters; fuel filters; air {ilters; water filters: fuel/water separator filters; expansion tank pressure caps.

Except for the accessories noted previously, Cummins does not warrant accessories which bear the name of another
company.

Parts used in warranty repairs may be new Cummins parts, Cummins approved rebuilt parts, or repaired parts. Cummins
is not responsible for failures resulting from the use of parts not supplied by Cummins.

A new Cummins or Cummins-approved rebuilt part used to replace a Warranted Part assumes the identity of the
Warranted Part it replaced and is entitled to the remaining coverage hereunder.

CUMMINS DOES NOT COVER WEAR OR WEAROUT OF COVERED PARTS.
CUMMINS 1S NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

THESE WARRANTIES SET FORTH HEREIN ARE THE SOLE WARRANTIES MADE BY CUMMINS IN REGARD TO
THESE ENGINES. CUMMINS MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, OR OF MERCHANT-
ABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

in the United States** and Canada, this warranty gives you specific tegal rights, and you may also have other rights
which vary from state to state.

Outside the United States* * and Canada, in case of consumer sales, in some countries the Owner has statutory rights
which cannot be affected or limited by the terms of this warranty.

Nothing in this warranty excludes or restricts any contractual rights the Owner may have against third parties.

" Locations in the United States and Canada are listed in the Cummins United States and Canada Sales and Servige
Directory; other locations are listed in the Cummins International Sales and Service Directory.

** United States includes American Samoa, the Commonwealth of Northern Mariana Islands, Guam, Puerto Rico, and
the U.S. Virgin Islands.
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Commercial Applications Marine Propulsion Products

Coverage
Producis Warranted

This warranty applies to new Engines sold by Cummins Engine Company, Inc., herein after “Cummins’, that are used
in Marine propulsion applications anywhere in the world where Cummins approved service is available” and delivered
to the first user on or after January 1, 1994. The "Product’ consists of a new Cummins Engine, as well as accessories,
which are approved and supplied by Cummins and which are either installed by Cummins or a Cummins authorized
distributor. These Products have the following designation:

Intermitient Rating

This power rating is intended for intermittent use in variable load applications where full power is limited to two hours
out of every eight hours of operation. Also, reduced power operations must be at or below 200 RPM of the maximum
rated RPM. This rating is an 1SO3046 Fuel Stop Power Rating and is for applications that operate less than 1500 hours
per year.

Medium Continuous Rating

This power rating is intended for continuous use in variable load applications where full power is limited to six hours
out of every twelve hours of operation. Also, reduced power operations must be at or below 200 RPM of the maximum
rated RPM. This rating is an 1S0O3046 Fue! Stop Power Rating and is for applications that operate less than 3000 hours
per year

Continuous Rating

This power rating is intended for continuous use in applications requiring uninterrupted service at full power. This rating
is an |SO3046 Standard Power Rating.

Base Engine Warranty

This warranty covers any failures of the Product, under normal use and service, which result from a defect in Cummins
material or factory workmanship (Warrantable Failure). Coverage begins with the sale of the Engine by Cummins and
continues for the Duration stated in the following table. The Duration commences on either the date of delivery of the
Product to the first user, or the date the unit is first leased, rented or loaned, or when the Product has been operated
for 50 hours, whichever occurs first.

Duration
Whichever Occurs First
Rating Years Hours
Intermittent 1 1500
Medium Continuous 1 3000
Continuous 1 Unlimited

Extended Major Components Warranty

The Extended Major Components Warranty applies to engines other than B and C Series. It covers Warrantable Failures
of the engine cylinder biock, camshaft, crankshaft and connecting rods (Covered Parts). Bushing and bearing failures
are not covered. This coverage hegins with the expiration of the Base Engine Warranty and ends three years or 10,800
hours of operation, whichever occurs first, from the date of delivery to the first user, or the date the unit is first leased,
rented, or loaned, or when the Product has been operated for 50 hours, whichever occurs first.

Consumer Products

The warranty on Consumer Products in the United States is a limited warranty. CUMMINS IS NOT RESPONSIBLE FOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES. Any implied warranties applicable to Consumer Products terminate
concurrently with the expiration of the express warranties applicable to the Product. In the United States, some states
do not allow the exclusion of incidental or consequential damages, or limitations on how long an implied warranty lasts,
so the limitations or exclusions herein may not apply to you.

These warranties are made to all Owners in the chain of distribution and Coverage continues to all subsequent
Owners until the end of the periods of Coverage.

Cummins Responsibilities

During Base Engine Warranty

Cummins will pay for all parts and labor needed to repair the damage to the Product resulting from a Warrantable Failure

when performed during normal business hours, All fabor costs will be paid in accordance with Cummins published
33BITTE
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Standard Repair Time guidelines.

When it is necessary for mechanics to make on-site warranty repairs, Cummins will pay up to six hours total trave!
expenses, including meals, mileage and lodging, for mechanics to travel to and from the repair dock.

Cummins will pay for the lubricating oil, antifreeze, filter elements, and other maintenance items that are not reusable
due to the Warrantable Failure,

Cummins will pay for reasonable labor costs for Engine removal and reinstaliation when necessary to repair a
Warrantable Failure,

During the Extended Major Components Warranty

Cummins will pay for the repair or, at its option, replacement of the defective Covered Part and any Covered Part
damaged by a Warrantable Failure of the defective Covered Part.

Owner Responsibilities

During the Base Engine Warranty

Owner is responsible for the cost of lubricating oil, antifreeze, filter elements, and other maintenance items replaced
during warranty repairs unless such items are not reusable due to the Warrantable Failure.

During the Extended Major Components Warranty

Owner is responsible for the cost of all labor needed to repair the Engine, including the labor cost for Engine removal
and reinstaliation. When Cummins eiects to repair a part instead of replacing it, the Owner is not responsible for the
labor needed to repair the part.

Owner is responsible for the cost of all parts required for the repair except for the defective Covered Part and any
Covered Part damaged by a Warrantable Failure of the defective Covered Part,

Owner is responsible for the cost of lubricating oil, antifreeze, filter elements and other maintenance items replaced
during repair of a Warrantable Failure.

During the Base Engine and Extended Major Components Warranties

Owner is responsible for the operation and maintenance of the Product as specified in the applicable Cummins
Operation and Maintenance Manual. Owner is also responsible for providing proof that all recommended maintenance
has been performed.

Before the expiration of the applicable warranty, Owner must notify a Cummins distributor, authorized dealer, or other
repair location approved by Cummins of any Warrantable Failure and make the Engine available for repair by such
facility. Locations in the United States and Canada are listed in the Cummins U.S. and Canada Sales and Service
Directory; other locations are listed in the Cummins International Sales and Service Directory.

In the event of any Product failure, Owner is responsibie for the cost of towing the boat to the repair dock and for all
associated docking and harbor charges.

Owner s responsible for communication expenses, meals, lodging, and similar costs incurred as a resuit of a
Warrantable Failure,

Owner is responsible for maintaining the Engine hourmeter in good working order at all times and to ensure that the
hourmeter accurately reflects the total hours of operation of the Product.

Owner is responsible for the costs to investigate complaints, uniess the problem is caused by a defect in Cummins
material or factory workmanship.

Owner is responsible for non-Engine repairs, ‘‘downtime" expenses, cargo damage, fines, all applicable taxes, ali
business costs, and other losses resuiting from a Warrantable Failure.

Limitations

Cummins is not responsible for failures or damage resuiting from what Cummins determines to be abuse or neglect,
including, but not limited to: operation without adequate coolants or lubricants; overfueling; overspeeding; lack of
maintenance of cooling, lubricating or intake systems; improper storage, starting, warm-up, run-in or shutdown
practices; unauthorized modifications to the Engine. Cummins is also not responsible for fallures caused by incorrect
oif or fuel or by water, dirt or other contaminants in the fuel or oi.

Cummins is not responsible for failures resulting from:
1. Use or application of the Product inconsistent with its rating designation set forth above.
2. Incorrect instaliation,
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Before a claim for excessive oil consumption will be considered, Owner must submit adequate documentation to show
that oil consumption exceeds Cummins published standards.

Cummins is not responsible for failures of maintenance components supplied by Cummins beyond 90 days after the
coverage duration start date. Maintenance components include, but are not limited to: sea water pump impellers; zine
plugs; oil filters; fuel filters; air filters; waler filters; fueliwater separator filters; expansion tank pressure caps.

Failure of belts and hoses supplied by Cummins are not covered beyond 90 days after the date of delivery of the Product
to the first user, or the date the unit is first leased, rented or loaned, or when the Product has been operated for 50
hours, whichever occurs first. date.

Parts used in warranty repairs may be new Cummins parts, Cummins approved rebuilt parts, or repaired parts. Cummins
is not responsible for failures resulting from the use of parts not supplied by Cummins.

A new Cummins or Cummins-approved rebuilt part used to replace a Warranted Part assumes the identity of the
Warranted Part it replaced and is entitled to the remaining coverage hereunder.

CUMMINS DOES NOT COVER WEAR OR WEAROUT OF COVERED PARTS.
CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

THESE WARRANTIES SET FORTH HEREIN ARE THE SOLE WARRANTIES MADE BY CUMMINS IN REGARD TO
THESE ENGINES. CUMMINS MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, OR OF MERCHANT-
ABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

in the United States* * and Canada, this warranty gives you specific legal rights, and you may also have other rights
which vary from state to state.

Outside the United States** and Canada, in case of consumer sales, in some countries the Owner has statutory righis
which cannot be affected or limited by the terms of this warranty.

Nothing in this warranty excludes or restricts any contractual rights the Owner may have against third parties.

* |ocations in the United States and Canada are listed in the Cummins United States and Canada Sales and Service
Directory: other locations are listed in the Cummins international Sales and Service Directory.

** United States includes American Samoa, the Commonwealth of Northern Mariana Islands, Guam, Puerto Rico, and
the U.S. Virgin Islands.
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Worldwide Generator Drive

Engines Warranted

This warranty applies to new Engines sold by Cummins and delivered to the first user on or after April 1, 1999 that
are used in generator drive application anywhere in the world where Cummins approved service is available. These
Engines will have the following rating designations:

Standby Power Rating

Engines of this rating are applicable for supplying emergency power for the duration of the utility power outage. No
overload capability is available for this rating. Under no condition is an Engine allowed to operate in parallel with the
public utility at the Standby Power rating. This rating should be applied where reliable utility power is available. A standby
rated engine is to be sized for a maximum of an 80 percent average load factor and 200 hours of operation per year.
This includes less than 25 hours per year at the Standby Power rating. Standby rating should never be applied except
in true emergency power outages. Negotiated power outages contracted with a utility company are not considered an
emergency.

Unilimited Time Running Prime Power Rating

Engines with this rating are available for an uniimited number of hours per year in a variable load application. Variable
load is not to exceed a 70 percent average of the Prime Power Rating during any operating period of 250 hours. Total
operating time at 100 percent Prime Power shall not exceed 500 hours per year.

A 10 percent overload capability is available for a periad of one hour within a twelve hour period of operation. Total
operating time at the 10 percent overioad power shall not exceed 25 hours per year.

Limited Time Running Prime Power Rating

Engines of this rating are available for a limited number of hours in a non-variable ioad appfication. It is intended for
use in situations where power outages are contracted, such as in utility power curtailment. Engines may be operated
in parallel to the public utility up to 750 hours per year at power levels never to exceed the Prime Power rating.

Limited Time Running Prime Power ratings differ from Unlimited Time Running in that even though the maximum power
output of the engines are the same, the Limited Time Running allows the Engine to be parallel to Public Utiiity and
run at the full Prime Power rating and must never exceed the Prime Power rating.

Continuous/Base Power Rating

Engines with this rating are available for supplying utility power at a constant 100 percent load for an unlimited number
of hours per year. No overload capability is available for this raiing.

Continuous/Base Power ratings differ from Unlimited Time Running Prime Power ratings in that the Continuous/Base
Load ratings are significantly reduced from the Prime Power ratings. Continuous/Base Load ratings have no load factor
or application restrictions.

Coverage

Base Engine Warranty

This warranty covers any failures of the Engine, under normal use and service, which resuit from a defect in material
or factory workmanship {Warrantable Failure).

Coverage begins with the sale of the Engine by Cummins and continues for the Duration stated below. The Duration
commences either on the date of delivery of the Engine to the first user, or on the date the Engine is first leased, rented
or loaned, or when the Engine has been operated for 50 hours, whichever occurs first.

Base Engine Warranty

Duration
Whichever Occurs First
Rating Months Hours
Standby Power 24 400
Unlimited Prime Power 12 Unlimited
Limited Prime Power 12 750

Continuous/Base Power 12 Unlirnited

3384307
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Extended Major Components Warranty

The Extended Major Gomponents Warranty applies to Engines other than B and C series and covers Warrantable
Failures of the Engine cylinder block, camshaft, crankshaft and connecting rads (Cavered Parts). Bushing and bearing
failures are not covered. This coverage begins with the expiration of the Base Engine Warranty and continues for the
following stated Duration. The Duration commences either on the date of delivery of the Engine to the first user, or on
the date the Engine is first leased, rented or loaned, or when the Engine has been operated for 30 hours, whichever
occurs first,

Extended Major Components Warranty

Puration
Whichever Occurs First
Rating Months Hours
Standby Power 36 800
Unlimited Prime Power 36 10,000
Limited Prime Power 36 2,250
Continuous/Base Power 36 10,000

Consumer Products

This warranty on Consumer Products in the United States is a LIMITED warranty. CUMMINS IS NOT RESPONSIBLE
FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. Any implied warranties applicable to Consumer Products
terminate concurrently with the expiration of the express warranties applicable to the product. Inthe United States, some
states do not allow the exclusion of incidenta! or consequential damages, or limitations on how long an implied warranty
lasts, so the limitations or exclusions herein may not apply to you.

These warranties are made to all Owners in the chain of distribution, and Coverage continues to all subsequent
Owners until the end of the periods of Coverage.

Cummins Responsibilities

During Base Engine Warranty

Cummins will pay for all parts and labor needed to repair the damage to the Engine resulting from a Warrantable Failure
when performed during normal business hours. All labor costs will be paid in accordance with Cummins published
Standard Repair Time guidelines.

Cummins will pay for the lubricating oil, antifreeze, filter elements, and other maintenance items that are not reusabie
due to the Warrantable Failure. '

Curnmins will pay reasonable travel expenses for mechanics to travel to and from the Engine site, inciuding meals,
mileage, and lodging when the repair is performed at the site of the falure, .

Cummins will pay reasonable labor costs for Engine removal and reinstallation when necessary to repair a Warraniable
Failure.

During the Extended Major Components Warranty

Curnmins will pay for the repair or, at its option, replacement of the defective Covered Part and any Covered Part
damaged by a Warrantable Failure of the defective Covered Part.

Owner’s Responsibilities

During the Base Engine Warranty

Owner is responsible for the cost of lubricating ofl, antifreeze, filter elements and other maintenance items replaced
during warranty repairs unless such items are not reusable due to the Warrantable Faiiure.

During the Extended Major Components Warranty

Owner is responsible for the cost of all fabor needed 1o repair the Engine, inciuding the labor cost for Engine removal
and reinstallation. When Cummins elects to repair a part instead of replacing it, the Owner is not responsible for the
labor needed to repair the part.

Owner is responsible for the cost of all parts required for the repair except for the defective Covered Part and any
Covered Part damaged by a Warrantable Failure of the defective Covered Part.

Owner is responsible for the cost of lubricating oil, antifreeze, filter elements and other maintenance items replaced
during repair of a Warrantable Failure.




Cummins Warranty Ni4
Page W-14 Section W - Warranty
During the Base Engine and Extended Major Components Warranties

Owner is responsible for the operation and maintenance of the Engine as specified in the applicable Cummins
Operation and Maintenance Manual. Qwner is also responsible for providing proof that all recommended maintenance
has been periormed.

Before the expiration of the applicable warranty, Owner must notity a Cummins distributor, authorized dealer or other
repair location approved by Cummins of any Warrantable Failure and make the Engine available for repair by such
facility. Locations in the United States* and Canada are listed in the Cummins United States and Canada Sales and
Service Directory; other locations are listed in the Cummins International Sales and Service Directory.

Owner is responsibie for communication expenses, meals, lodging and similar costs incurred as a result of a War-
rantable Failure.

Owner is responsible for non-Engine repairs, “‘downtime’’ expenses, fines, all applicable taxes, all business costs and
other losses resulting from a Warrantable Failure.

Owner is responsible for providing sufficient access to and reasonable ability to remove the Engine from the installation
in the event of a Warrantable Failure.

Owner is responsible for maintaining an operating Engine hourmeter. If the hourmeter is not operational, engine usage
will be estimated at 400 hours per month.

Limitations

Cummins is not responsible for failures or damage resulting from what Cummins determines to be abuse or neglect,
including, but not limited to: operation without adequate coolants or lubricants; overfueling; overspeeding; lack of
maintenance of lubricating, cooling or intake systems; improper storage, starting, warm-up, run-in or shutdown
practices; unauthorized modifications to the Engine. Cummins is also not responsible for Engine performance problems
or failures caused by incorrect oil or fuel, or by water, dirt or other contaminants in the fuel or oil.

This warranty does not apply to accessories supplied by Cummins which bear the name of anather company. Such
non-warranted accessories include, but are not limited to: alternators, starters, fans**, air conditioning compressors,
clutches, filters, transmissions, air cleaners and safety shutdown switches.

Before a claim for excessive oil consumption will be considered, Owner must submit adequate documentation to show
that consumption exceeds Cummins published standards.

Failure of belts and hoses supplied by Cummins are not covered beyond the first 500 hours or one year of operation,
whichever accurs first after the warranty start date.

Parts used to repair a Warrantable Failure may be new Cummins parts, Cummins approved rebuilt parts, or repaired
parts. Cummins is not responsible for failures resulting from the use of parts not approved by Cummins.

A new Cummins or Cummins-appraved rebuilt part used to repair a Warrantable Failure assumes the identity of the
part it replaced and is entitled to the remaining coverage hereunder.

Cummins is not responsible for Engine performance problems or failures resuiting from:

1. Use or application of the Engine inconsistent with its rating designation as set forth above.

2. Inadequate or incorrect installations deviating from Cummins Generator Drive Installation Guidelines,
CUMMINS IS NOT RESPONSIBLE FOR WEAR OR WEAROUT OF COVERED PARTS.
CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

THE WARRANTIES SET FORTH HEREIN ARE THE SOLE WARRANTIES MADE BY CUMMINS IN REGARD TO
THESE ENGINES. CUMMINS MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, OR OF MERCHANT-
ABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

In the United States* and Canada, this warranty gives you specific legal rights, and you may also have other rights
which vary from state to state,

Outside the United States* and Canada, in case of consumer sales, in some countries, the Owner has statutory rights
which cannot be affected or limited by the terms of this warranty.

Nothing in this warranty excludes or restricts any contractual rights the owner may have against third parties.

* Includes American Samoa, the Commonwealth of Northern Mariana islands, Guam, Puerto Rico, and the U.S. Virgin
{siands.

" Alternators, starters, and fans ARE covered for the duration of the base engine warranty on B3.3 engines.

9-02 {ind-carb)
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California Emission Control System Warranty, Off-Highway

Products Warranted

This Emission Control System Warranty applies to off-road diesel engines certified with the California Air Resources
Board beginning with the year 1896 for engines up to 750 horsepower, beginning with the year 2000 for 751 horsepower
and over, marketed by Cummins, and registered in California for use in industrial off-highway applications.

Your Warranty Rights and Obligations

The California Air Resources Board and Cummins Engine Company, Inc., are pleased to explain the emission control
system warranty on your engine. In California, new off-road diesel engines must be designed, built and equipped fo
meet the State's stringent anti-smog standards. Cummins must warrant the emission control system on your engine
for the periods of time listed below provided there has been no abuse, neglect or improper maintenance of your engine.

Your emission control system may include parts such as the fuel injection system and the air induction systern. Also
included may be hoses, belts, connectors and other emission-related assemblies.

Where a warrantable condition exists, Cummins will repair your off-road diesel engine at no cost to you including
diagnosis, parts and labor.

Manufacturer’s Warranty Coverage

This warranty coverage is provided for 5 years or 3,000 hours of engine operation, whichever first occurs from the date
of delivery of the engine to the first user. If any emission-related part on your engine is defective, the part will be repaired
or replaced by Cummins.

Coverage
This emission control system warranty applies only to the following M1t and N14 emission control parts:

Fuel Pump Intake Manifold
AFC Plunger Charge Air Cooler
AFC Spring Aftercooler
AFC/ASA Valve
AFC Setting Exhaust Manifold
Throttle Shaft
No Air Setting Qil Control Valve (STC)
Static Timing Plunger
Spring
Injectors (STC) Qil Transfer Connection
Cup Assembly
Calibration
Top Stop Injectors (CELECT™)
Spring Body
Spring Retainer Cup
Sleeve Needle
Check Ball Spring Nozzle Spring
Retainer Clip Barrel
Turbocharger Electronic Controi System
Compressor Wheel Control Module
Turbine Wheel Boost Pressure Sensor
Turbine Oil Seal Coolant Temperature Sensor

Owner’s Warranty Responsibilities

As the off-road diesel engine owner, you are responsible for the performance of the required maintenance listed in your
Cummins Operation and Maintenance Manual, Cummins recommends that you retain all receipts covering mainte-
nance on your off-road diesel engine, but Cummins cannot deny warranty solely for the lack of receipts or for your failure
to ensure the performance of all scheduled maintenance.

You are responsible for presenting your off-road diesel engine to a Cummins dealer as soon as a probiem exists. The
warranty repairs should be completed in a reasonable amount of time, not to exceed 30 days.

As the off-road diesel engine owner, you should also be aware that Cummins may deny you warranty coverage if your

off-road diesel engine or a part has failed due to abuse, neglect, improper maintenance or unapproved modifications.
g-01 (m11-n14)
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Your engine is designed to operate on diesei fuel only. Use of any other fuel may result in your engine no longer operating
in compliance with California's emissions requirements.

If you have any questions regarding your warranty rights and responsibilities, you should contact Cummins Customer
Relation Department at 1-800-343-7357 or the California Air Resources Board at 9528 Telstar Avenue, E| Monte, CA
91731.

Prior to the expiration of the applicable warranty, Owner must give notice of any warranted emission control failure 1o
a Cummins distributor, authorized dealer or other repair location approved by Cummins and deliver the engine to such
facility for repair. Repair locations are listed in Cummins United States and Canada Service Diractory.

Owner is responsible for incidental costs such as: communication expenses, meals, lodging incurred by Owner or
employees of Owner as a result of a warrantable failure.

Owner is responsible for business costs and losses, *‘downtime” expenses, and cargo damage resulting from a
warrantable failure. CUMMINS 1S NOT RESPONSIBLE FOR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES,
INCIDENTAL OR CONSEQUENTIAL DAMAGES INCLUDE BUT ARE NOT LIMITED TO FINES, THEFT, VANDALISM
OR COLLISIONS.

Replacement Parts

Cummins recommends that any service parts used for maintenance, repair or replacement of emission control systems
be new, genuine Cummins or Cummins approved rebuilt parts and assemblies, and that the engine be serviced by a
Cummins distributor, authorized dealer or the repair location approved by Cummins. The awner may elect to have
maintenance, replacement or repair of the emission control parts performed by a facility other than a Cummins
distributor, an authorized dealer or a repair location approved by Cummins, and may elect to use parts other than new
genuine Cummins or Cummins approved rebuilt parts and assemblies for such maintenance, replacement or repair;
however, the cost of such service or parts will not be covered under this emission control system warranty.

Cummins Responsibilities

Repairs and service will be performed by any Cummins distributor, authorized dealer or other repair location approved
by Cummins using new, genuine Cummins or Cummins approved rebuilt parts and assemblies. Cummins will repair
any of the emission control parts found by Cummins to be defective without charge for parts or labor {including diagnosis
which results in determination that there has been a failure of a warranted emission control part).

Emergency Repairs

in the case of an emergency where a Cummins distributor, authorized dealer, or other repair location approved by
Cummins is not available, repairs may be performed by any available repair location using any replacement paris.
Cummins will reimburse the Owner for expenses (including diagnosis), not to exceed the manufacturer's suggested
retail price for all warranted parts replaced and labor charges based on the manufacturer's recommended time
allowance for the warranty repair and the geographically appropriate hourly labor rate. A part not being available within
30 days or a repair not being complete within 30 days constitutes an emergency. Replaced parts and paid invoices
must be presented at a Cummins authorized repair facility as a condition of reimbursement for emergency repairs not
performed by a Cummins distributor, authorized dealer, or other repair location approved by Cummins.

Warranty Limitations

Cummins is not responsible for failures resulting from Owner or operator abuse or neglect, such as: operation without
adequate coolant, fuel or lubricants; overfueling; overspeeding; lack of maintenance of lubricating, cooling or air intake
systems; improper storage, starting, warm-up, run-in or shutdown practices.

The manufacturer warrants to the ultimate purchaser and each subsequent purchaser that the engine is designed, built,
and equipped so as to conform with all applicable regulations adopted by the Air Resources Board, and that it is free
from defects in materials and workmanship which cause the failure of a warranted part.

Any warranted part which is not scheduled for replacement as required maintenance, or which is scheduled only for
regular inspection to the effect of “‘repair or replace as necessary' is warranted for the warranty period.

Any warranted part which is scheduled for replacement as required maintenance is warranted for the period of time
prior to the first scheduled replacement point for that part.

The owner wili not be charged for diagnostic labor which leads to the determination that a warranted part is defective,
if the diagnostic work is performed at a warranty station,

The manufacturer is liable for damages to other engine components caused by the failure under warranty of any
warranted part.
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Cummins is not responsible for failures resulting from improper repair or the use of parts which are not genuine
Cummins or Cummins approved parts. '

These warranties, together with the express commercial warranties and emission warranty are the sole warranties of
Cummins. There are no other warranties, express or implied, or of merchantability or fitness for a particular purpose.
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Cummins Customized Parts Catalog

Cummins is pleased to announce the availability of a paris catalog compiled specifically for you.
Uniike the generic versions of parts catalogs that support general high volume parts content;
Cummins Customized catalogs contains only the new factory parts that were used to build your
engine.

The catalog cover, as well as the content, is customized with you in mind. You can use it in your
shop, at your waorksite, or as a coffee table book in your RV or boat. The cover contains your name,
company name, address, and telephone number. Your name and engine model identification even
appears on the catalog spine. Everybody will know that Cummins created a catalog specifically for
you.

This new catalog was designed to provide you with the exact information you need to order parts
for your engine. This will be valuable for customers that do not have easy access to the Cummins
Electronic Parts Catalog or the Cummins Parts Microfilm System.

Additional Features of the Customized Catalog include:

Engine Configuration Data

Table of Contents

Separate Option and Paris [ndexes
Service Kits (when applicable)

ReCon Part Numbers (when applicable)

ORDERING THE CUSTOMIZED PARTS CATALOG

Customers can call Gannett Marketing Services at 1-800-646-5609 and order by credit card. Ask for
bulletin 3672139 the Customized Parts Catalog. North American customers can mail in the attached
postage pre-paid order card.

ATTENTION: INTERNATIONAL CUSTOMERS (outside U.S.A.) insert the completed Customized
Catalog order form in an envelope and mail to the address printed on the order form. Or, use the
E-mail address catalog@gdms.com to place an order for a Customized Parts Catalog.

e e o o 9

Contact GDMS for the current price; Freight will be an additional expense.

This information is required to provide a Customized Parts Catalog:

Name

Street Address

Company Name (optional)

Telephone no.

Credit Card No.

Cummins Engine Serial Number (located on the engine dataplate)

0 & & 2 O O

Unfortunately not all Cummins Engines can be supported by this parts catalog. Engines older than
1984 or newer than 3 months may not have the necessary parts information to compile a catalog.
We will contact you if this occurs and explain why we are unabile to fill your order.

Customized Parts Catalogs are produced specifically for a single customer. This means they are not
returnable for a refund. If we make an error and your catalog is not useable, we will correct that error
by sending you a new catalog.
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Customer Name

Street

City State Zip

Company Name (Optional)

Telephone
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Signature
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Literature Survey Form

We are always open to any suggestions or recommendations that will aid in improving our manuals. Use this
postage paid survey form to evaluate this manual, Please check the appropriate response and use the space

provided below to list any additional comments:

Yes No
Is the needed information easy to locate in the manuai?
Is the information easy to read?
Is the information easy to understand?
Does the information sufficienily cover the subject?
Are subjects in the Index specific enough to locate in the manual?
Are the important points sufficiently emphasized?
Are the illustrations easy to understang?
Does the text support the operation being illustrated?
Do you use the Table of Contents?
Do you use the index?
Please comment on any response(s) marked "No” in this survey.
Do you have any other comments that you feei would telp improve the manuat?
Name:
Company:
Address: City State Couniry Zip Code

Please note tke bulietin No. and the printing date on the back of the manual you are referencing and fill in the

blanks below:
Builetin No. 3666095 Printing Date 10-95



