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Cummins Customized Parts Catalog

Cummins is pleased to announce the availability of a parts catalog compiled specifically for you.
Unlike 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 worksite, 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 Parts Indexes
Service Kits (when applicable)

ReCon Part Numbers (when applicabie)



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.

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)

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 unable 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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Customized Parts Catalog Order Form

Customer Name

Street

City State Zip

Company Name (Optional)

Telephone

Credit Card Number Expires

Signature

Engine Serial Number
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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 gwdelmes 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 Sectlon i
- Introduction.

Keep this manual with the equupment If the equipment is traded or sold, glve the manual to the new owner R

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 Repair 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 compdnehts'were' used to produce this engine. When replacément parts
are needed, we recommend using only genulne Cummms or ReCon® exchange parts These parts can be |dent|f|ed
by the following trademarks:- : . , R

()

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

@-03 (om-frwd)
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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 required.

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:

¢ Air Cleaner Element

@ Lubricating Oil Filter

e Fuel

o Fuel-Water Separator

¢ Coolant

® Remote Gas

gp4 {refno)



Part Name

~ Part ‘Nl@mbet-

Part Number

Governor Control Module (GCM) (if applicable)

Belt Part Numbers:

.0

e

.0

Clutch or Marine Gear (if applicable):

" 0 Model

" o Serial Number

" o Part Number

o Oil Type

o Sea Water Pump

— Model

— Part Number
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ISC ' ) To the Owner and Operator

Section i - Introduction ' . ' Page.i:1

To the Owner and Operatdr

Preventative maintenance is the easiest and least expenswe type of maintenance. FoIIow the maintenance schedule
recommendations outlined in the Maintenance Guidelines (Section 2). .

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

Cummins Engine Company, Inc. uses the latest technology and the highest quality components to produce its engines.
Cummins recommends using only genuine Cummins parts and ReCon® exchange parts.

The personnel at Cummins Authorized Repair Facilities have been trained to provide expert service and parts support.
If you have a problem that can not be resolved by a Cummins Authonzed Repair Facility, follow the steps outlined in
Service Assistance (Section S).




About*the'ManuaI o . 1Isc
. Page i-2 ' Section i - Introduction

About the Manual

This manual contains mformatlon needed for correct operatlon and maintenance of the engine‘as-recommended by
‘Cummins Engine Company, Inc. Additional service literature: can be ordered from the local Cummms D|str|butor or by
calling 1-800-DIESELS (1-800-343-7357) in the U.S.A. and Canada. v ‘

This manual does not cover vehicle manufacturer or equipment mamtenance procedures Consult the vehlcle or
.original equipment manufacturer (OEM) for specific :maintenance recommendations. : S

Both metric and U.S. customary values are listed in thls manual. The metrlc value is Ilsted first, foIIowed by the U.s.
customary equivalent'in brackets [ ]. . g :

Numerousiillustrations and symbols are used to aid in understandlng the text Ftefer to Symbols (Sectlon |) foracomplete
listing of the symbols and their definitions. . . .

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

This manual is organized according to the intervals that maintenance on the engine is to be performed. A maintenance
chart (table) that lists-the intervals and required maintenance procedures is in Section 2. Locate the interval of.the
maintenance to be performed; then foliow the procedures.in that section. In_addition, the procedures listed under
previous maintenance intervals must also be performed

Keep a record of all the checks and inspections made. A form for recording the mamtenance checks performed is in
Section 2. .

Referto Section TSfora guide to troubleshooting the engine FoIIowthe directions to Iocate and repair engine problems

Refer to Section V for the specifications recommended:.by Cummins Engine Company, Inc. for the engme Refer to
Section V for the specifications and torque values for each engine. .



‘Symbols - -

Page i-4

‘ Symbols

. The followmg symbols. have been used in this manual to help communicate the mtent of the mstructlons When one
. of the symbols appears, it conveys the meaning defined below:. . : RS .

-02 (half-sym)

WARNING - Serious personal injury or

. extensive property damage can resulit if
" the warning- mstructlons are not
followed

. .CAUTION - Minor personal injury can
 J\ . result or a part, an assembly, or tha en-

gine can be damaged if the caution in-
structions are not followed.
step.

lndlcates an INSTALLATION or ASSEM-
BLY step. -

INSPECTION is required.’

CLEAN the part or assembly. o

Indicates a REMOVAL or DISASSEMBLY -

o 4 mom: e

Section.i:- Introduction

MEASUREMENT.

. PERFORM a mechamcal or tume , ', T

LUBRICATE the part or aséembly.

Indicates that a WRENCH or TOOL SIZE
will be given. :

TIGHTEN toa speclﬁc torque.

PERFORM an electncal
MEASUREMENT." '

Refer to ancther 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 get assistance to lift the compo-

nent. 7 17600009
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Nlustrations
Some of the. illustrations 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- requured and an acceptable or not
acceptable condition.

1

The illustrations are intended to show repair or replace- -

ment procedures. The procedure will be the same for all
applications, although the illustration can differ.

lilustrations
Page i-5

ca8vagc
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General Safety Instructions
Important Safety Notice

A WARNING A

Improper practices or carelessness can cause burns, cuts, mutilation, asphyxlatron or other bodily injury or
death.

Read and understand all of the safety precautions and warnlngs 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 eX|st

Always wear protective glasses and protective shoes when working.

Rotating parts 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.

e Use ONLY the proper englne 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.

e |If an engine has been operating and the coolant is hot, allow the engine to cool before you slowly loosen the
filler 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 Ieaks with your hand. High pressure oil or fuel can cause personal

9-03(safetv)



ISC - General Safety Instructions -
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injury.

¢ To prevent suffocation and frostbite, wear protective clothing and ONLY disconnect fuel and Ilqmd refrlgerant
(freon) lines in a well ventilated area. To protect the environment, liquid refrigerant systems must be properly -
emptied and filled using equipment that prevents the release of refrigerant gas (fluorocarbons) 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.

e Naptha and Methyl Ethyl 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 OUT OF REACH OF
CHILDREN.

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

e 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 fat|gued or after consummg alcohol or drugs that can impair your functioning.

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

e Coolant is toxic. If not reused, dispose of in accordance with local environmental regulations.




Acronyms and Abbreviations

Page i-8

Acronyms and Abbreviations < .

g-01 (abbrev)

Air Fuel Control
American Petroleum Institute
Air Signal Attenuator

American Society of Testing and Matenals

Celsius -

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

Centistokes

. Electronic Control Module

Emission Control System
Environmental Protection Agency
Engine Position Sensor
Fahrenheit

. Gross Vehicle Weight

Mercury

Horsepower

Water

Ignition Control Module
Kilometers per Liter

kPa

- LNG.

LTA
MIP

MPa =

mph
mpq

Nem -

NG

OEM
ppm
oo

PTO

Lpm
SAE
'SCA
sTC -

VS -
VSS

-Parts Per-Million = -

~ Revolutions Per Minute, ... - :
- Society of Automotive’ Englneers R
-Supplemental Coolant Additive '~

18C

+ - Section'i-= Introduction

Kilopascal

Liquid Natural Gas RS
Low Temperature. Aftercoolmg
Mixer Inlet Pressure
Megapascal -

.Miles Per Hour
-Miles Per Quart

Newton-meter:
Natural Gas . e
Original Equipment: Manufacturer«. o

Pounds Per Square Inch
Power Takeoff

Step Timing Control

Variable Speed

Vehicle Speed Sensor
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ISC , ' , Engine Idéntification

Section E - Engine:Identification : : _ ‘Page E-1
. Engine Identification S S e ) I ] Il - —
Engine Dataplate : ’ o - T

The engine dataplate provides important facts about the
engine. The engine serial number (ESN) and controi parts
list (CPL) provide information for service and ordering parts.
The engine dataplate must not be changed unless ap-
proved by Cummins Engine Company, Inc.

00400001




Engine Identification » S _ 1SC
Page E-2 : . ‘ Section E - Engine Identification

The. dataplate is located on the top side of the gear houSing Have the following engine data available when -com-

munlcatmg with a Cummins Authonzed Repalr Facility. The mformatlon on the dataplate is mandatory for sourcrng
service parts. » ,

1: Engine serial number (ESN)
~ 2. Control parts Ilst (CPL)

" 3. Model

4 Horsepower and rpm ratmg

MU

. &4 Cummins Engine clD/ L SERIES YCPL | Engine Serial No.
& - EngineoCompany, Inc. Cert. I.D.
Dx 7 o - Ini g

Coll.rmbue, Indiana . - PN,

47202-30! , Timing TDC : Cust Spec. )
‘Warring Injury May n..uu And y lo Vold- - - - - <
ed It Fuel Rate RP;II Or Altitudeo Exoeed Published | Valve lash cold int. Exh. Rated HP . 4 . at pm
';‘;’;':‘:;“,xg“” or Thio Model And Firing Order Fuel rate at foted HP . mm 3/etroke
Made in U.S.A. Low Idle RPM ] E.C.S. Model Nan}

/

4 00d0002§




ISC .
Section E - Engine ldentification

NOTE:’ If the engine dataplate (1) is not readable, the
engine serial number (ESN) (2) can be found on the engine"

block on top of the lubricating oil cooler housing. Additional
engine information is on the electronic control module

(ECM) dataplate. ’

Cummins Engine' Nomenclature .

The Cummins engine nomenclature ‘-pro'vide's- the-engine.- -~ .- -

model and horsepower rating. -~ -~ - .

Engine Identification

Page E-3

‘Cumming =
Company, iro.
Colmbus, Indlene
28008

g oy ey P At ey e Mokt
9011 7 any RV Or Altaries Exzee) Pubietund

i Vel For Thle ekl Aot Appicatan.

00400003

= Horsepower Rating

= Engine Model

17d00001




Engine Identification
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00900117

S 1sc
Section E - Engine Identification

Fuel Injectioh Pump Dataplate

- The Cummins Accumulator Pump System (CAPS) fuel in-

jection pump dataplate is located on the side of the injec-
tion pump. The dataplate contains the following informa-
tion: ) - o

A. Cummins part number
B. Pump serial number .
C. Factory code.



ISC _
Section E - Engine Identification

- ECM Dataplate

The eleétronic control module (ECM) dataplate shows im-
portant facts about the ECM and how itis programmed. The
dataplate is located on the ECM above the ECM connec-

- tors.

The following information is found on the ECM dataplate:
e ECM part number (PN) ' a
‘o ECM serial number (SN)
e ECM date code (DC)
¢ Engine serial number (ESN)

'« ECM.Code identifying the software number that in-
dicates how the ECM is programmed. -

NOTE: When communicating with a Cummins Authorized

Repair Facility, the ECM code is required. _—

Eng'ine Iden

tification
Page E-5

10500348
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Page E-6 ‘ Section E - Engine Identification.
Specifications
General Specifications .
HOFSEPOWET ™ ...t e (Refer to englne dataplate)
ISC Engine Speed @ Maximum Power Output: R A N R S
Standard Rating (FPM) ..o e e 22_0_0
Bore ahd Stroke ..................... 114 mm {4.49 in], x 135 mm [5.32 in]
Displacement .......cc....... S e s 8.3 0TS [506 C.LD.]
Compressmn Ratlo ereeeeaenireanees ......... IR R SOOI I £ I
FIfNG OFGBr vvvvrvevrrseveessrssesssenrnnens e RS 153624
ISC Approximate Engine Weight (with standard accessories) ............................... ererrensrren e . 680 kg [1500 Ib}
Crankshaft Rotation (viewed from the front of the engme) .................................................................... Clockwise
Valve Clearance: : ‘ ' '
INtake ..ovieeiiiirin e S : 0.3048 mm [0.012 |n]
[ (g T T PP 0.5588 mm [0.022 in]

NOTE: The ISC engine features a no-adjust overhead. The ISC valve train is designed such that adjustment of the valve
lash is not required for normal service during the first 241,500 km {150,000 mi]. The valve train operates acceptably
within the limits of 0.152 to 0.559 mm [0.006 to 0.022 in] mtake valve lash and 0.381 to 0.813 mm [0.015 to 0.032 in)
exhaust valve lash.



ISC" 8 . : | - Specifications -
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Fuel System R ‘ ', , oo
Engine Idle SPEEA oo s ee s SR PO il 600 to 875 rpm*°
Maximum Lift Pump Inlet Restriction at Rated ....................... ......... 102 mm Hg [4 in Hg]
Maximum Fuel Filter Qutlet Restriction at Rated ........... rdereenes evereeenne eereannras R 254 mm .Hg [10.in 'Hg]
Minimum Fuel Filter Inlet Pressure durlng Cranking T S rveeneenees 508 mm Hg [20 in Hg]
Maximum Fuel DFain LiNg PFESSUIE .........o..vewsiiewiieeenreeeseserseesssenst et e eseeess i eseseesieenennie: 254 mm Hg [10 in Hg]
Maximum Fuel Inlet Temperature ............ SRV O A ST R SO 71°C [160°F]"
Minimum Engine Cranking Speed ......i.......... erieseesen e as et e e sben e esnersasrenas ettt et anaeren reereeens 150 rpm

L




Specifications’ . iISC..
Page E-8 Section E - Engine ldentification -

l.ubricating Oil System

Oil Pressure: . . .- , . o . o L e T
At Low ldle (mmlmum allowable) e eeeereeteretEreeretreeteettaeaaeraetietenssesiessenn e aaann recrate s 69 kPa [10 psig].
At Rated Speed (mlnlmum allowable) ‘ reens i e 207 kPa [30 psig]

Regulated Pressure et e et 517 kPa [75 psn]' "

Oii‘ Capacity of Standard Englne ' ST e ’
" Standard Oil Pan S , . o T N S T

Pan Only ...........iccoveieeeenecieen, F TP feene 18.9 liters [20 qt]

Total System Capacity ..................... e S e ne 19.9 liters [21 gt]

Standard OQil Pan with Cylinder Block Stiffener Plate ‘ K .

Pan Only ... freereereneeee T TR P 19.9 liters [21 qt]

Oil Pan Low to High: : ‘ ' .

SStandard Ol Pan ... e e e et e ve e ene e rens 15.1 to 18.9 liters [16 to 20 qf]
Standard Oil Pan with Cylinder Block Stiffener Plate ..., 16.1 to 19.9 liters [17 to 21 qt]

NOTE: Some applications have a slightly different oil pan capacity. Contact the local Cummins Distributor if there are
any questions.
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Cooling System | ‘

Coolant Capacity (engine only) ................. et et R st a bR st m e 10.9 liters [11.5 qt]
Standard Modulating Thermostat - RANGE ..........cciucieeumcermmrassesssiebenecssians e 84 to 91°C [184 to 195°F]
Maximurﬁ Allowable Operating Temperature ........... frevreertetnetiniietieeraestessessansassansamrsenrenneeaeraenees 100°C [212°F]
Minimum Recommended Operating Temperature ....................... Netiereemreeereneeeterenrresaraateetter e s eerans , 70°C [1,58°F]
Minimum Recommended Pressure’Cap P PN P 50 kPa [7 psi]




ISC

Specifications . o S S o »
Page E-10 - _ Section E - Engine Identification-:
Air Intake System L

Maximum Intake Restriction (clean air filter element) -.......... reeeerieeseseserensesensieneeninseni 254 mm Hz0'[10:0in H,0]"

Maximum Intake Restriction (dirty air filter @IOMENT) .. ceveeeeeerresiveerereesns ST ..... 635 mm H,0 [25.0 in H,0]




ISC.- N : -  Specifications -
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Exhaust System _ | - ST
Ma;(imym Exhaust Back Pressure eirenrssenieasraeraes ,_.‘.;...’...;.-.,.' ........... werereenens eeerirerirersegasrerersessas .. 76 mm Hg [3in Hg] .
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Specifications - T S ISC
Page E-12 . ‘ Section E - Engine ldentification

Electrical System | B o | o
Recommended Battery Capacity ' '

System Voltage Ambient Temperature

-29°C [-20°F]

-18°C [0°F] -
Cold Cranking _Reserve Capacity =~ Cold Cranking Reserve Capacity .
o _Amperes - i (Minutes) V Amperes - (Minutes) @~ -
12 VDC 1250 ‘ 360 _ 1875 360
24 VDC @ 625 180 ‘ 200 180

1. The number of plates within a given battery size determines reserve capacity. Reserve capacity is the
“length of time for which a battery at 27°C [80°F] can supply 25 amperes at 10.5 volts or greater.

2. CCA ratings are based on two 12-VDC batteries in series.

Batteries (Specific Gravity)

Specific Gravity at 27°C State of Charge .
[80°F] - :
1.260 to 1.280 ~ 100%
1.230 to 1.250- 75%
.1.200 to 1.220 50%
.1.170 to 1.190 _ 25%
1.110 to 1.130 Discharged




1SC ‘ o o - Engine Diagrams

Section E - Engine Identification . VR ) _ _ Page E-13
Engine Diagrams | |
Engine Views

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

NOTE: The iliustrations are only a reference to show a typical engine.
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Section E - Engine‘ldentification

Fuel Pump Side View

1.
. Intake manifold pressure sensor

W O N O O ODN

—t b
- O

. Fuel inlet connection .

Engine air inlet

. Intake manifold temperature sensor

. M10 (STOR) fuel pressure after;lift 'pump
. M10 (STOR,) fuel pressure before lift: pump -
. Magnetic pickup Iocatlon 3/4-16 UNF
. Fuel return connectlon '

. Fuel lift pump

Starter mounting flange .

. Oil pressure sensor..

12
Coo1380
14,
15,
l '.:_.Engme posrtlon sensor (EPS) - (inboard)
7.
18-
19,
20
pump -

K 21. _Intake air heater. '

Engine Diagrams'
Page E-15;

-Fuel filter/water separator
‘Electronic control module (ECM)
-:DIpStICk location - '

M10 (STOR) oil pressure port

Englne speed sensor (ESS) - (outboard)

. Engme dataplate -

Hrgh pressure fuel 'Iines
Cummins Acumulator Pump ‘System (CAPS) injection
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Rear View
1. Rear engine lifting bracket
Turbocharger exhaust outlet

Clutch mounting holes

Flywheel housing

o b

Fiywheel. .
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Exhaust Side View "

1.

® N O oA WON

1/2-inch (NPTF) coolant taps

'Turbocharger wastegate actuator

Engine oil fill

Coolant outlet ‘
Front englne hftmg bracket
Coolant temperature,sensor '
Coolant heater oort:- L
Coolant inlet

- Engine Diagrams
Page E-19

. 'Lubficoting oil cooler
10. | |
o,
12,
13.
14.

Engine oil pan drain plug
Lubricating oil filter o

Dlpst|ck Iocatlon "

Coolant fllter o

Injector drain fuél outlet connection.
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Section E -‘Engine Identification : ) o ‘Page E-21
Front View ' o - ' | o

1. Fan pulley , . ‘ . 7. Water inlet

2. Top dead center (TDC) mark _ 7 8. Water buf'np

3. Front gear cover . | 9. Alterhafor

4, Vibration damper ' R 10. Water. outlet

5. Engine oil pan drain plug - A oon. 'Turbocharger"air outlet

6. Automatic belt tensioner ol ) { 12. Turbocharger air inlet

13. Engine oil fil.
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Section 1 - Operating Instructions
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Operating Instructions - General Information
Section 1 - Operating Instructions

Page 1-1
Operating Instructions - General | [EcEnine Mainterance sthedem@®
. . Dally or Ev.r“z,nn mzuéoookm Evnrwn 1@@" E ryh:uan .
InfOI'matlon , . . . E e . , | Potueting oo mi260 | 306 orns 0,600 m], s0000mi, | 2%
or:uor:m- v Ef?%:” 5026%:3-"" g‘m"“"
A WARNING A " WW%%‘WFA pod Lm—mﬁrﬁﬂmu m
T | ot | omrastn | et | oo | |
Cummins Engine Company, Inc. has no way of knowing el o o R e e B
how the engine is used. The equipment owner and 2 e | T
operator are responsible for safe operation in a hostile R e e —
environment. Consult a Cummins Authorized Repair e ; ‘ -
Facility for further information. e e s o
‘cmpos: mnMuM&B:NM Tn-enlnalm-uul zmaammmmaaumw
Correct care of the engine will result in longer life, better :::.f"::., T et LT
performance, and more economical operation. l-:maa.,::;:;f;:ﬂ::;:; R
. 038110 0762 mum [0 915 1 0 022 | fer exhaunt vilvy Las!
¢ Follow the daily maintenance checks listed in Main- 00d00014

tenance Guidelines, Section 2.

¢ Avoid exposing the engine to corrosive chemicals.
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Section 1:- Operating Instructions -

Check the oil pressure indicator, temperature .indicator,

warning lights, and other gauges daily to make sure they
are operational. o ;

The Cummins engine associated with 'this manual does
not require a “break-in” procedure. This manual provides
all of the necessary information required for proper engine
operation. A

3]

A vwaRnne A
Do:not operate a diesel engine near combustible va-
pors. . S

These vapors can be drawn in through the air intake system
and can cause engine acceleration and over-speeding that
can result in a fire, explosion, and extensive personal injury
and property damage. ’
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Section 1 - Operating Instructions
Normal Starting Procedure
AR A CAUTION A

To prevent damage to the starting motor, do not engage

the starting motor for more -than 30 seconds. Wait 2 : ,

minutes between each attempt to start (électrical start-
ing motors only). o ) '

* Disengage the drive unit, or if equipped, put the

transmission in neutral. :

- e With the throttle in the idle position,vturn the key to
the ON position, wait for the WAIT TO START lamp
to go out, then turn the key to the START position.

e |f the engine does not start after three attempts,
- check the fuel supply system. An absence of blue or
white exhaust smoke during cranking indicates that
= nho, fuel is being delivered to the combustion cham-
" bers. T

. Normal Starting Procedure
~Page 1-3




Normal Starting Procedure
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Section 1 - Operating Instructions -

A CAUTION A

The engine must have adequate oil pressure within 15
seconds after starting. If the WARNING lamp indicating
low oil pressure has not gone out or there is no oil
pressure indicated on the gauge within 15 seconds,
shut off the engine immediately to avoid engine dam-
age. Confirm the correct oil level in the oil pan.

idle the gngine's to 5 minutes before operating with a load.




ISC :

, : Normal Starting Procedure
Section 1 - Operating Instructions :

Page 1-5

Increase the engine speed (rpm) slowly to provide ad-
equate lubrication to the bearings and to allow the oil pres-
sure to stabilize. : : S

A CAUTION A |

Do not operate the engine at low idle for long periods.
Long periods at low idle, more than 10 minutes, can
damage an engine because combustion chamber tem-
peratures will decrease and the fuel will not competely
burn. This will cause carbon to build up around the
injector spray holes and piston rings which can cause
the valves to stick. To avoid damage operate the engine
at higher idle. :

pisribh
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Normal Starting Procedure . ‘ - _IsCc
Page 1-6 : , ‘ ‘ Section 1 <‘Operating Instructions

® 0 Acwmon A oo

To avoid damage to the ISC engine parts; do-not-con-
nect jumper starting or battery charging cables to.any.
ISC parts. Always remove the ground or negative (-)
battery cable before the positive (+) battery cable, and
attach the positive (+ ) before the ground or negative (-)
to avoid potentially damaging arcing. When using
jumper cables to start the engine, make sure to connect
the cables in parallel: Positive (+) to positive (+) and
ground (-) to ground (-). When using an external elec-
trical source to start the engine, turn the disconnect
. switch to the OFF position. '

The accompanying illustration shows a typical parallel bat-
tery connection. This arrangement doubles the cranking
" amperage. 1 : :

Parallel
Connection

" " sbBcoga
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The accompénying illustration shows a typical series bat-
tery connection. ‘

This arrangement, positive ( +) to negative (-), doubles the .

voltage. -~ -

Normal Starting Procedure
Page 1-7

" Connection




Cold Weather Starting Using Starting F-Iuid : 1 : IsC J
Page 1-8 . : . : Section 1 -‘Operating Instructions . :
Cold Weather Starting Using Starting
Fluid o |
‘Ether Starting Aids

A WARNING A
- To avoid damage to the engine, and personal injury do
not use starting fluids. This engine is equipped with an
intake air heater with a grid element; using starting fluid
can cause an explosion, personal injury and property
damage. ' I ‘
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Operating the Engine °
: (@

Monitor the oil pressure and coolant temperature gaiges

: frequently. Refer to Lubricating Oil System and Cooling :
System Specifications in Section V for recommended op- @
erating pressures and temperatures. Shut off the engine if

any pressure or temperature does not meet the specifica-

tions. .

NOTE: Continudus operation with a low coolant tempera-
ture, below 60°C [140°F}, or a high coolant temperature
above 100°C [212°F], can damage the englne

og8gaba

If an overheating condition occurs, reduce the power out- @
put of the engine by releasing the throttle pedal pressure

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 in Section

TS, or contact a Cummins Authorized Repair Facility.

eg8gasm
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? Performance

? Sound

? Engine -
Appearance

' Service
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Section 1 - Operating Instructions"

Most failures give an early warning. Look-and listen for
changes in performance, sound, or engrne appearance'
that can indicate.service or engine repair is needed. Some
of these changes are . . .

. Englne mrsfrres
- -vV|brat|on .
¢ Unusual engine noises

"« Sudden changes in engrne operatmg temperatures
- or.pressures R .

o Excessive smoke
* | oss of power
. * An rincrease_, in oil consumption
s An increass in fuel consumption
e Fuel, oil,-or coolant leaks. .
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Section: 1 - Operating Ihstructions:

Engme Operatlng Range o
A "CAUTION . A -

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

Cummins engines are des:gned to operate successfully at
full throttle under transiént conditions down to peak torque
engine speed. This is consistent w1th recommended op-

i

- Operating of the engine below peak-torque rpm can occur

during gear shifting due to the difference of ratios between
transmission gears, ‘but engine operation. must not be
sustained for more than 30 seconds at full throttle below
peak torque rpm.

Engine Operating Range’
Page 1-11

| Full Throttle

0i204vt

Full Throttle 0i800bg




Engine Operating Range
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/\ CAUTION A ,
Do not operate the engine beyond high-idle speed (2900
rpm) under any circumstances. Operating the engine
beyond high-idle speed can cause severe engine dam-
age. When descending a steep.grade, use a combina-
tion of transmission gears and engine or service brakes

to control the vehicle and engine speed.

[
Y
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Cold Weather Operation
General Information

Cold Weather Operation.
Page 1-13

Itis possible to operate diesel éngmes in extremely cold environments if they aré properly prepared and mallntalne”d .
The correct lubricants, fuels, and coolants must be used for the cold weather range in which the vehncle is operated.
Refer to the chart below for recommendatlons in different operating ranges.

Winterize
-32°C to 0°C
[-25°F to 32°F]

Arctic Specification -
. -54°Cto -32°C
[-65°F to -25°F]

Use 50 percent ethylene glycol or propylene glycol
antifreeze and 50 percent water in your coolant mix-
ture.

Use multiviscosity oil meeting APl CG-4 or CH-4
specifications.

Fuel to have maximum cloud and pour points 6°C
[43°F] lower than ambient temperature in which en-
gine operates.

Use 60 percent ethylene glycol or propylene glycol
antifreeze and 40 percent water in your coolant mix-

- ture.

Use arctic oil meeting API CG-4 or CH-4 specnflca-
tions.

Fuel to have maximum cloud and pour points 6°C
[43°F] lower than ambient temperature in which en-
gine operates.




Cold Weather Operation : : S ISC
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The following cold weather operating aids are suggested for cold weéther situations: .- .
- Cold Weather Operating Aids -
3 [ Temperature - | Coolant Heater| Oil Heater* |Battery Heater Winter Front | Thermatic Fan
\
10° c—fx | I A
[50° F1 | L] : . : .
ocHHl bt--q---F--p--d-q---fF----- - -
SSE YT .
N : \ a
o ! '
-23° C— I I S ol i i Il R i e L
[-10°F] | H :'
320 c—+4F - -} --F-=-4~-=-=- -—--F-=-f-=-t--q4---
-[-25°F] |H
1E !
-54° c—- I L A T [ S A E T ——
[-65° F]‘ ( ’ ’ * Required dependent upon viscosity/pour polint. '
‘ . , - 17d00051
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Thermo Control Settings- - = . .~

" The temperatures listed in the following chart for coolant temperaiure sensing fan control and intake manifold

temperature sensing fan control are correct for vehicles that allow the electronic control module (ECM) to control the
on and off operation of the cooling fan. Consult the local original equipment manufacturer (OEM) for other types of
controls. T o Ce : : ) - S ,

"
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e

Coolant Sensing R R T

Fan Control: ’ . H . . . : H ,

Warmup e

Co0l DOWN |t

"Coolant A S S S S S —

Thermostat : .

intake Manifold B N oo
Temperature Sensing - H H H ; H : : ; H : :
Fan Control: : . : OFff ON : - : H : HE- :
_ . Warmup f—i S i —tp—i 4 T } ' 4 }
Cool Down H - H H H ' H H H H H H H H
:OFF'_ON‘. e T T T A S S

C® 54 57 60 63 66 68 71 74 -77 79 82 .85 88 91 93 96 997
F° 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210- ¢

08900116
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-Winterfronts

Winterfronts can be used on a vehicte equipped with charge-
air cooling , but they must be designed to partially cover

the frontal area of the cooling system only. An area of 784

sq cm [120 sq in], or approximately 28 x 28 cm [11.in x 11
in], must be left open to allow airflow for the charge-air
cooler to function correctly.

Shutters

A CAUTION A

A charge-air cooler engine with shutters also requires -

an intake manifold air temperature switch to open the
shutters to prevent excessive intake manifold tempera-

tures. This prevents engine damage from high intake -

manifold temperatures as a result of blocked airflow
across the charge-air cooler.

Cold Weather Operation.
Page 1-17
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Engine Shutdown
Page 1-18

3TO 5 MINUTES

0i800v05

: ' IsC’
Section 1 -'Operating Instructions
Engine Shutdown -

General Information

- » Allow the engine to idle 3 to 5'minutes after a full-
load operation before shutting it off. This allows the:
engine to cool gradually and uniformly. B

‘» Turn the ignition keyswitch to the OFF position.

TR
SIS
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Electronic Controllied Fuel ;System o

General Information S

Thé. ISC engine control system is electronically controlled
and also provides many operator and vehicle or equipment .

features. T

The base.functions- of-the.control system include fueling
and timing control, limiting the engine speed operating

range between the low- and high-idle set points, and re-

ducing exhaust emissions while optimizing engine
performance.

The control system uses inputs from the operator and en-

gine sensors to determine the fueling and timing required
to operate at the desired engine speed.

The electronic control module (ECM) is the control center
of the system. It processes all of the inputs and sends
commands to the fuel system, vehicle, and engine control
devices. N

Electronic Controlled Fuel System
B Page 1-19.
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Electronic Controlled Fuel System

Page 1-20

WARNING [ -~ "~ '

L : 19900814

. Transmissions

ECM

-18900815
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ISC
Section 1 - Operatmg Instructions

The electronic control module (ECM) performs diagnostic
tests on most of its circuits and will activate a fault code if
a problem is detected in one of these circuits. Along with
the fault code identifying the problem, a snapshot of engine
operatmg parameters at the time of fault actlvatlon is stored
in memory.

Most fault codes will activate a diagnostic Iamp to S|gnal the
driver. .

_ The ECM communicates with service tools and other ve-

hicle controllers such as the transmission, antilock brake
system (ABS), and antislip reduction (ASR) through an SAE
J1939 datalink.

Some vehicles and equipment will have J1939 networks

- that link many of the “smart” controllers together. Vehicle

control devices can temporarily command engine speed or
torque to perform one of its functions such as transm|SS|on

shifting or antilock braking. _
i
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The control system utilizes a number of sensors to provide

data on engine operating parameters. These sensors in-

clude : B
Coolant temperature sensor

-

Qil pressure sensor

Water-in-fuel sensor

Intake air temperature sensor

Intake manifold pressure sensor
Engine speed and pqsition sensors -
CAPS fuel temperature sensor
_Injection cbntrol valve

©® N DO R WN

Pumping control valves -

—
I

CAPS fuel pressure sensor (not shdwn).

Electronic Controlled Fuel System
‘ Page 1-21

3
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SR ISCa
Section 1:- Operatmg Instruct|ons

The following inputs are provided by. orlglnal equment
_ manufacturer (OEM)-seIected devrces

'sﬂ.#sn!v.—*

.
7.

Accelerator pedal posmon sensor
Idle. valldatlon swrtch .

. Coolant level sensor

Vehlcle speed sensor (VSS)

Feature control swnches such as cruise control power
take off (PTO) and fan clutch control

.‘Accelerator mterlock (not shown)
"OEM pressure sensor (not shown)

NOTE: These mputs are applrcatlon dependent Some ap-:
pllcatlons will not use all of these mputs '

T e
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Engine Protection System:"

A cauTioN A N
When the redSTOPIampls |Ilum|nated thednvermust ‘ ST _ :

pull to the side of the road, once it is safe to do so, to
reduce the possibility of engme damage

The ISC engine is equipped with_an engme protectlon
system. The system monitors critical engine temperatures
and pressures, and it will log diagnostic faults.if an over or e -
under normal operation condition occurs. if an out-of-range : L e .. -~
condition exists, and an engine derate action is initiated, : —————

the operator will be alerted by an‘in-cab WARNING tamp. o : R NEIEES .
The WARNING lamp will blink or.flash |f out-of-range con- N . R veiad
dltlons worsen

The englne protectlon system monltors the foIIowmg data :
¢ Coolant temperature

Coolant level (optional) .

Oil pressure

Intake manifold temperature

Engine overspeed

Fuel temperature.

NOTE: Engine power and speed will gradually reduce de-
pending on the severity of the observed condition. The
engine protection system will not shut down the engine
unless the engine protection shutdown feature has been
enabled.
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‘Section 1= Operating Instructions -

‘Basic Features

_ The electronic control module (ECM) for the ISC engine -
provides some basic electronic features that are calibration-

dependent. The following section describes the function of

- each feature. Whether a feature is avallable in a glven

application is callbratlon dependent

Intake Air Heater

This feature controls the heating elements that are located -
in the engine’s intake air stream. These elements heat the
intake air when:starting the engine in cold ambient condi-
tions. Startability and white smoke control are enhanced by
the use of an intake air heater. A WAIT TO START lamp is

‘located on the operator controls to indicate when to crank

the engine.
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The ECM checks the intake manifold temperature to. de-

- termine how. long to energize the air heater before extin-

guishing the WAIT TO START Iamp (This is'for the preheat_

phase) .
Once the englne is started the heater WI|| be energlzed

again for a time period determined by intake air tempera- .

ture and fuel temperature. (This is for the post-heat phase.)

To minimize cranking time in cold weather, the engine -

should not be started until the WAIT TO START lamp is
extinguished.

" Water-in-Fuel Sensor

This sensor is.located in the fuel filter housing. Once the
storage space in the bottom ‘of the filter housing fills with
a certain amount of water, the sensor will signal the ECM.
A WIF lamp will illiminate, at the operator controls, indi-
cating that the water needs to be drained from the fuel filter
assembly. -

Electronic Controlled Fuel System-
Page 1-25 -
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Section' ¥=.Operating. Instructions

Electric Lift Pump

The ECM controls the electric lift pump located in between
the fuel tank and'the injection:pump. When the key switch
is tirned ON; the liftpump will be'energized for 30 seconds
to make sure thatthe low-pressurefuellines are fully primed:
The electric lift pump does not start again unless the key
switch is cycled.

Accelerator Interlock

When both the dccelerator interlock feature and the exter-
nal accelerator-inhibit switch”are active, the'.accelerator
action will be:disregarded for fueling, ‘and the engine shall
run at low-idle speed or at the remote power take-off (PTO)
speed, if the remote. PTO switch is activated. Due to dif-
fering customer needs, each manufacturer will build the
interaction with its brakes, transmission, and fast- and slow-
idie selection capabilities.

Example: Most buses use this feature to disable the ac-
celerator pedal and PTO operation when the bus door is
open. :

NOTE: This is not a customer-adjustable feature.
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Engine Warm-up Protectlon

This feature inhibits the throttle to, keep the engine at low
idle for a brief time after the engine starts. This allows oil
to reach all the critical. engine components. before engine
speed is mcreased above low |dle , :

Engme Protectlon Shutdown

This feature automatlcally shuts .off the engine when. the
temperature, pressure, or, coolant level sensors indicate
that the englne is operatmg over or under normal operating
condmons .

The red STOP lampiin the cab will flash for 30 seconds pnor'

to shutdown to alert the driver.

Electromc Controlled Fuel System

Page 1-27
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Engine Protection Shutdown Override .

This feature, when enabled, allows the operator to override
a pending engine shutdown. Prior to engine shutdown, the
red STOP lamp will flash for 30 seconds to notify the op-
erator that the englne is about to shut down. The operator
can override the engine shutdown through the .use.of an
OEM switch such as the clutch switch. If the vehicle is not
equipped with a clutch switch, then the OEM will. provide
a dash-mounted switch. marked as the Engine Protection
Shutdown Override switch. When the operator triggers this
switch, while the red lamp is ﬂashmg, a timer within the
ECM will reset and allow the engine to run an additional 30

‘seconds before engine shutdown occurs. Each time the

operator triggers the switch, the time within the ECM is
reset, allowmg the engine to run. for an addmonal 30
seconds. .
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Vehicle Speed Sensor (VSS) Type- -

The sensor communicates the:type of vehicle speed sen-
sor. being used:in conjunction wrth the- ECM. -

The sensor can be one of the followrng

'
L]

None - No'vehicle speed sensor (VSS)

Magnetrc Most typlcal usuaIIy Iocated on trans-
mission ‘ . .

Other OEM devrce aIso known as mechanrcat

- J1939 Datahnk Speed sensor connected to J1939

. ..datalink

"Tachograph ananly used for European applrca-

- tions.

~ Electronic Controlled Fuel System
Page 1-29

. 19900976




Electronic Controlled Fuel System »

Page 1-30-

Preset Speed Values

19800498 ..

‘ B ISCi
Sectlon 1 Operating Instructions

Maximum Engine Speed w:thout Vehlcle Speed Sensor
(VSS) L .

This sets the maximum englne speed allowed when no
vehicle speed is detected.

Tlre Revolut:ons per Mite

This is used to tell he electronic control module (ECM) how
many times the tire makes a complete revolution in 1 mile.
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Rear:Axle Ratio . Cante

Thrs feature tells the ECM the gear ratro of the rear axle"f .

Lt g

Number of Transmission Tailshaft Gear Teeth. ..; - :

This feature tells the. ECM the number oﬁgear teeth on the
transmission tailshatft. : . B L v

Electromc Controlied Fuel System
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Vehicle Speed Sensor( VSS) Anti-Tampering. (Fault Code

: 242)

This feature glves the customer the optlon of dlsabllng
Fault Code 242. : ~

NOTE: Fault Code 242 |s Iogged when an mvalld or inap-
propriate vehicle speed signal is detected by the ECM
indicating an intermittent connection or signal tampering.
This fault code is not proof that vehicle speed sensor (VSS)
tampering has occurred.

Fan Clutch Enable

"“The ECM can control the cooling fan based on inputs from

the coolant temperature sensor. and the intake manlfold
temperature sensor. : .

Some applications also provide inputs to the ECM for aux-
iliary device cooling such as air conditioner pressure and
power steering temperature. An application can also in-
clude a manual switch for fan control.
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Fan Drive Selection DR

When enabled this feature controls the variable spe,éd Tén
drive, if available, to help optimize fuel economy. The ECM
varies fan speed according to the coolant temperature. This

maintains the temperature in the optimum range while

minimizing the amount of load put on the‘engine by the fan,

Fan On with Exhaust Brake

This feature enables an electric fan when the exhaust
brake is engaged. This increases the total braking power
by increasing the parasitic load on the engine. '

G

Electronic Controlled Fueél System
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Programmable Fan.Logic . -

Select either 0 VDC = ON:.or12 VDC = ON to:match the
fan clutch logic used in the application. A relay can be used
for fans that draw more than 6 amps e

ECM. -

Minimum Fan On Time with Air 'Conditioner.r Pressure
Swrtch ”

Thrs feature controls the minimum; amount of time that the
fan:will stay on when activated by the air condrtroner pres-
sure swrtch Thrs reduces excessrve fan cyclrng .

Lo

'ECM

19900862
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Air Conditioner Pressure Swrtch Input S

This allows the’ air conditioner: pressure switch mput to be
disabled ‘if that:input into the: ECM is not. being used:

Enable this feature if the air conditioner pressure swrtch .

input into the ECM is used to control the fan.

<Applrcatron Type S X R

This feature rnforms the ECM about type of applrcatron for
this vehicle. ‘Choose .between On-Highway or On/Off-
Highway. On-Highway applications use the top gear for the
majority of operations. On/Off-Highway applications use
gears lower than the top gear for extended periods.

Electronic Controlled Fuel System’
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to - AIR CONDITIONER PRESSURE SWITCH (43

- 13d00014]

Appllcatron Type :

On-nghway (Top Gear) :

On/Off Highway (Lower Gears)
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Page 1-36 e

Programmable Features

The electronic control system provides many features that
are integrated into the vehicle operation. Some of these -
features can be adjusted, enabled, or disabled with a ser-
vice tool, but some are set at the factory and can not be
changed.

The following section describes the functions of each fea-
ture. Whether a feature is available in a given application
is OEM-dependent. , o
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Smart Road Speed Governor

The'srhart road speed gover'nor feature, when enabled,
allows the operator to. adjust the maximum vehicle speed -
limit by using an OEM swnch typlcally the cruise. accel/ :

resume switch. 4
This feature can be used for city driving if re‘ducirig the

maximum vehicle speed will help prevent speeding tickets.

To adjust the maximum vehicle speed limit, the cruise

control on/off switch must be OFF; then the coast/accel

switch can be used to raise or lower the preset limit.

NOTE: The maximum speed limit can not be adjusted
above the predefined maximum vehicle speed in top gear
limit.

Electromc Controlled Fuel System
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Smart Road Speed Governor

CRUISE CONTROL

‘ON SET/
@ l COAST

OFF RESUME/

. ACCEL
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-
CRUISE CONTROL|[™
: SET/ WARNING

ON ol o
@ CO%ST- o :
| " ,ST\OF’:"c'

O e |
“Alternate PTO (Y/N)

PTO Accelerator Override (Y/N)
Brake Override in PTO (Y/N)
Clutch Override in PTO (Y/N)

19d00831
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Cruise Control Set Speed Save -

This feature permits the adjustable cruise.control set speed
to be saved through an engine.shutdown and restart. This
feature can be programmed: using the INSITE™ service
tool. When this-feature is enabled, the adjustable cruise
control set speed established- pr|or to shutdown c¢an-be
resumed after.the next restart.using the RESUME function’
of the crunse control set/resume swntch o

Alternate PTO )

The alternate PTO feature aIIows new set/resume PTO
speeds to be established only when PTO is inactive. This
is designed to protect pumping applications when high
engine speed variations, while in the PTO mode, can cause
pump damage.

The INSITE™ service tool can enable or disable this feature.
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User-Activated Datalogger

The user-activated datalogger- feature improves trouble-

shooting capabilities and. provides assistance in trouble-
shooting intermittent problems. ‘This ‘is accomplished
through the'use of an internal ECM datalogger to capture
data while the problem is occurring. The INSITE™ service
tool is.used to configure the feature for the specific type of
problem that exists. The feature can be activated auto-
matically by the ECM or manually by the operator using the
diagnostic switch.

When the problem occurs, the ECM datalogger is activated
and stores the data in the ECM. This data can be analyzed
using the INSITE™ service tool. Once the problem has
been resolved, the ECM can be reset using INSITE™, and
the data will be cleared. o

Electronic.Controlled Fu

el System
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" Real-Time Clock . , S
-The real-time clock feature provides time/date stamping of

operatlonal events such as fault. codes, audlt tralls and
engine protection data. : e

The real/time clock is contained within the ECM and stamps
events in units of year, month, day of month, hour, minuts,
and second. If the clock loses power, a diagnostic fault
code is triggered. Upon loss of power, the real-time clock
will be initialized with the last known real time.

The INSITE™ service tool can be used to enable fhe real-
time clock feature and to set the ECM clock. The auto-set

feature can be selected, which will automatically set the

ECM clock to the present time/date of the PC:

. NOTE: Once the real-time clock feature is enabled in the

ECM, it can not be disabled. .
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Vehicle Antitheft Protection

The antitheft feature prevents the engine from starting until
a. password is entered into the. ECM -using ‘Cummins
RoadRelay™ or the INSITE™ service tool. Once deacti-

vvated the engine can be started o oL | ' VehiCIe

The antitheft feature prevents the engine from startmg only

if the feature is enabled, and the feature'is-activated. The , Anti_Th Eft

feature can only be activated when the engine is idling or
keyed ON and not running. This feature has three separate
functions: ,

s Antilock - .
e Throttle lock.
. .* Hijack.

19400627
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vAutomatic
Transmission (Y/N)

Factory Setting = N

19200046 |'

,—(MaXimurﬁ) i
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Transmission Type o R

This feature.informs the . ECM about the type of transmls-
sion used in the vehlcle . ‘ .

3 Manual S
. Automatlc
¢ Fully Automated.

Road Speed Governor.

The road speed, governor limits the maxumum road speed
of the vehicle.. . - . :

The maximum vehicle speed in top gear is the maxnmum
road speed for’ the vehicle. This speed must be greaterf-
than or équal to the gear-down maximum vehlcle speed if
the gear-down protection is enabled (refer to the gear-down’
protection feature description) and the maximum cruise’
speed if the cruise control feature is enabled.
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Road Speed Governor Upper Droop - - .- :
While operating on the road speed governor, the road speed

governor upper droop allows tailoring of the torque curve
before the maximum vehicle speed is reached. Increasing

the droop. can improve fuel economy in hllly terraln The
setting can be between 0 and 3 mph. : '

Road Speed Governor Lower Droop *s- . . - . i

Theroad speed governor lower droop allows tallorlng of the
torque curve in a downhill or no-load condition while op-

erating on the road speed governor before fueling.is com-.

pletely cut off. Faster downhill speed increases the mo-

mentum gomg up, the next hill and ‘can improve . fuel -
economy in rollmg terram The settmg can be between 0

and 3 .mph.

~ Electronic Controlled Fuel System.

Page 1-43
' - XMPH 0 MPH
Fult Fuel . Road Speed
Govemnor
Upper Droop
X ls Adjustable
. Speed Difference
]
B g’ Road Speed
- Governor
Lower Droop
0 MPH X MPH
MPH Maximum Vehicle Speed
- 198008632 |
o e . XMPH 0 MPH
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Cruise

SET/
COAST

OFF  RESUME/"

ACCEL ‘Control Speed

19200014

‘ @$ Maximum Cruise

, ' - IsC
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Cruise Control

A WARNING A

Do not use cruise control when the road is sllppery, in
heavy trafflc, or when the weather is mclement Loss of
vehicle control can result.

The cruise control feature gives the driver the capability of
a “foot-off” accelerator cruise operation. It is similar to an
automobile cruise control.

Maximum Cruise: Control Speed

This speed |s the maxnmum allowable crmse control set
speed. ‘ S ‘

NOTE: The maxnmum cruise control speed can. not exceed
the maximum vehicle speed in top gear setting. . =
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Cruise Control Governor Upper Droop

This feature allows tailoring of the torque curve before the
set vehicle speed is reached while operating in cruise con-
trol. increasing the droop can improve fuel economy in hllly
terraln The setting can be between 0 and 3'mph.

Cruise Control Governor Lower Droop

This feature allows tailoring of the torque curve in a down-
hill or no-load condition while operating in cruise control
before fueling is completely cut off. Faster downhill speed
increases the momeritum'going up the next hill and can
improve fuel economy in rolling terrain. The setting can be
between 0 and 3 mph.

Electromc Controlled Fuel System
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) L SET/ACCEL St
SET/ACCEL=NO _
: N\ - The SET/ACCEL:feature -informs the- ECM. how the cab
CRUISE CONTROLI—— 1. switch is configured. If it is set to YES, then.the cab switch
_ WARNINGl will be SET/ACCEL in one position and- RESUME/COAST.
SET/ 1+ in the other position. f itis'set to NO, then SET/COAST will
COAST . o be in one position while RESUME/ACCEL will.be in the
i @ - - c _other position. :
S "STOP :
OFF RESUME/ (|-~ |~
i ' 19000261
Cruise Control Auto Resume ‘ .
; —— — @) This feature will automatically resume the cruise control set
— @ LNIs: [ ! yr e ne.
CRUISE CONTROL ® speed, after a brief clutch engagement, while cruise control
SET/ WARNING is actively controlling the engine speed. This allows the
ON coast ||~ || operator to shift gears in cruise control without having to
@ @ — N bump the RESUME switch.
- . STOP c ' :
OFF RESUME/ _ ‘ ‘
= CC L,
‘ 19(;100262
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Power Take-off (PTO)

* The power take-off (PTO) feature controls the engine at'a
constant rpm selected by-the operator. ‘For applications
requiring the PTO mode, a remote-mounted. switch can be
used if a cab switch is not desirable. The cruise: control
switches are also used for the PTO features. :

PTO Maximum Speed R "s:' e

The PTO maximum speed is the maxnmum engine speed
that can be reached wh||e |n the PTO mode E

Electronic Controlled Fuel System
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 PTO Set -
' ‘
CRUISE CONTROL '
SET/ WARNING
’ @ - STOP c
OFF RESUME/ || - -
ACCEL
19000263
: PTO Speeds: . Min PTO_Seeed

* Max PTO Speed
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Section 1:- Operatlng Instructions -
PTO Minimum Speed

‘ PTO Speeds: * Min PTO Speed .| - The- PTO-minimum speed is the minimum engine speed '
| *-Max PTO Speed | - that can be reached while in the PTO mode. - :

N

19901024 | * , . , _ g

- Preset Speed Values PTO Set Point

The set point is for the PTO engine speed. This speed is
reached when the PTO on/off switch is in the ON position,
and the set switch is used.

NOTE: PTO set speed can not be less than the minimum
PTO speed or greater than the maximum PTO speed.

19800498
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PTO Resume Speed

This is the engine speed that is (eached when the' RE-

SUME switch is_used.

" NOTE: PTO resume speed can not be less than the mini-
mum PTO speed or greater than the maximum PTO speed.

Electronic Co’ntfolled* Fuel System -
' . - Page 149"

" Preset Speed Values
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Section 1 - Operatlng Instruct|<|>sncs;"?
Maximum Engine Load in PTO * :
(1) Engine rpm _ i
(2) Engine output torque ‘
(3) Standard engine torque curve
(4) MaX|mum engine load in PTO.

Some devices that are driven by the engine during PTO

operation are sensitive to input torque. The maximum en-
gine torque that can be output by the engine during PTO
operation (4) can- be adjusted using INSITE™ to. protect
these devices.

NOTE: This torque I|m|t is also in effect durmg accelerator
override of the PTO functlon . - S
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Brake and Clutch Override in PTO-‘

The brake override in PTO allows the operator to exit PTO
operation if the brake is depressed.

The clutch override in PTO allows the operator to eX|t PTO
operation if the clutch pedal is depressed T

- Accelerator Override in PTO -~ +
Some applications require the ability to override the PTO
set speed with the accelerator to increase engine speed
without disengaging the PTO function. When the accel-
erator override in the PTO feature is enabled, the engine
speed can be increased above the current PTO operating
speed by depressing the accelerator. Engine speed can
only be overridden up to the maximum accelerator over-
ride in PTO. Once the accelerator is released, the engine
speed will return to the PTO operating speed in effect
- before the accelerator override event.

Electromc Controlled Fuel System:
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Remote PTO

wanhy

Electronic Controlled Fuel System

ON

gpbswks

Remote PTO

ON

@

OFF

19200019

'
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Section 1= Operating Instructions

. Remote PTO

The remote PTO allows the PTO mode to be activated from
a separate remote switch. Remote PTO can have up to five
different set speeds depending on how many times the
switch is toggled from OFF to ON before being left in the
ON position. :

Example: To obtain the remote PTO set speed 3, rapidly
toggle the remote PTO on/off switch from OFF to ON three
times, and then leave it in the ON position on the last cycle.

Up to five remote PTO. speeds are available when the
remote PTO is enabled. The remote PTO has higher priority
than the cab PTO, so it will control the engine speed in
cases where both the cab and remote PTO are enabled.
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PTO Ramp Rate

~ This programmable feature sets the raté that the PTO speed

will ramp up or down when operating in PTO, and when the
ACCEL or COAST switch is held down. oo :

Gear-Down Protection

This feature limits the vehicle speed in the lower gears. The
maximum vehicle speed in the lower gears is set at a lower
mph than the maximum vehicle speed in the top gear. This
encourages driving in the top gear for better fuel economy.
Gear-down maximum vehicle speed, light-engine load, and
heavy-engine load are parameters associated with this
feature.

Electronic Controlled Fuel 1System
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Heavy- and Light-Engine Loads .

This feature allows the operator to downshift from top gear3 '
to the next-lower gear under heavy load and maintain a
speed higher than the gear-down speed. This-allows the

_operator to keep the vehicle momentum up by usmg alower

gear to maintain a high engine speed when going uphill.
Once the engine load drops off such as when going down-
hill, then the vehicle speed limit will ramp back down to the
light-load gear-down speed limit. The driver will then have
to upshift back into top gear to reach the maX|mum vehlcle
speed limit.

Gear-Down Max:mum Vehlcle Speed for Light-Engme
Loads ,

Thisisa maxnmum vehlcle speed (3) for operatmg one gear
below top gear during light-engine load operations. This
value can not exceed gear-down maximum veh|cle speed
for heavy-engnne load (2) :
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Gear-Down Maximum Vehicle Speed for-Heavy-Engine:

LQad S

Thisis a‘maximum'vehiclé:speed_(2) for-operating one gear

belovg‘to'p" gear during_heavyéenginé load o‘perati,oné."w

v
P
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Powertrain Protection Torque Limits
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Gear Ratio (X:1)
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Powertrain Protection

This feature can limit-engine output torque depending on-

the transmission gear ratio. This feature helps protect the

- drivetrain when lower gears are engaged. Engine torque

limits based on transmission gear ratio can be adjusted
using the INSITE™ service tool. This feature can also limit
the maximum engine torque when a switched input to the
ECM is enabled. This allows the operator, or an automatic

switching device, to limit engine torque under certain op- .

erating conditions such as operation of an auxiliary device.
This feature can also be configured to limit torque during
heavy-load conditions only. This allows full torque output
at light-load conditions and limits output torque when the
englne is heavily loaded. An example of a torque limit table
is illustrated. .

s
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Top Transmission Gear Ratio -

This feature is required for gear-down protection to work
properly with double-overdrive transmissions. This param-
eter will also be used by the Trip Information System to
record the percentage of distance traveled in top gear.

One Gear-Down Gear Ratio

This parameter is used to tell the ECM the first gear-down
gear ratio of the transmission.

i
Electronic Controlled Fuel System .
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' Aﬁtomotive GoVérnor ‘ " Automotive and Variable Speed (VS) Governor.. .- = -

This feature gives the owner a choice of engine governors.
The variable speed «(VS) governor. maintains -a constant
engine speed for a given accelerator position under varying
load conditions. The automotive governor allows a Ionger
speed variation under varying load conditions for a glven
accelerator position.

50% Throttle

» | g

Q.0 0.0 (0]

Throttle Input Engine Load

50% Throttle -

19200060

. Cab Switchable Governor )

Autqmotlve Gov_ernOI_' | _ - This feature allows the operator:to use a cab switch‘to

- Engine Speed Varies With toggle between the automotive and variable speed governor.
Load - P A

Variable Speed Governor

- ‘Englne Speed is Constant
Under Varying Loads

19200023
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Low-Idle Speed | -
This feature selects the speed at which the'engine will idle. : .
This speed can be adjusted by a cab switch, if installed, )
and the low-idle adjustment feature is enabled. . - , -

o » ‘ 7 - ' LE SPEED || exrAuST BRAKE || CRUISE CONTROL | €

il I | »|,

19d00265

Low-Idle Adjustment . C

This feature allows the idle-speed range to be increased or .

decreased, in 25 rpm increments, with the in-cab increment/ .

decrement switch. There are limits on how high or low the .

low-idle speed can be adjusted. The adjustment range for =

an I1SC engine is 600 to 800 rpm. CADiugT || AUST SRAKE | GRUBE CoNTROL

. . ON ON SET/
@ lle#®
OFF R oFF “chl_ﬁ'
i

18d00265




Electronic Controlled Fuel System - - o 7 sc
Page 1-60 Section 1 - Operatlng Instructlons

Idle Shutdown

This feature automatically shuts off the engine after a pe-
riod of engine idling when there is no activity fromthe driver
such as clutch, brake, or accelerator actuation.

The idle shutdown system will not be active at coolant
temperatures below 37.8°C [100°F].

After the engine has been automatically shut off, the
keyswitch must be turned OFF for15 to 20 seconds before
attemptmg a restart. :

NOTE: This feature will shut off the engine only. it will not
remove the power from othér accessories powered by the
. keyswitch, and these can cause a drain on the battery.

Idle Shutdown Time - -

This is the period of engine idling time, when there is no
activity from the driver such as clutch, brake, or accelerator
actuation, before the engine automatically shuts off. -

'NOTE: This feature can not be used |f the |dIe shutdown
feature is turned off.

19900891

[ont
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Idle Shutdown in PTO

This feature automatically shuts off the engine after a pe-
riod of PTO or remote-PTO operation-during which there is
no activity from the driver such as cIutch brake or accel-
erator actuation.

Idle Shutdown Override

_This feature allows the driver to override the idle shutdown
by changing the position of the brake, clutch, or accelerator
at any time during the idle shutdown warning period. .

3 to 60
Minutes

The idle shutdown warning period lasts for 30 seconds
prior to engine shutdown. The yellow WARNING lamp on
the dash will flash during the idle shutdown warning period.

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

1|9900891
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Exhaust Brake

Some vehlcles are equped with an ECM-controlIed ex-
haust brake. This exhaust brake can be used to slow down
the vehicle. The brake accompllshes this by restricting the

_ exhaust gas flow out of the engine. Using the exhaust brake

in hilly terrain or during heavﬂy loaded deceleratlons helps
reduce wear on the service brakes ‘

The ECM will activate the exhaust brake when condmons‘
reqwre its operatlon

Several operating condltlons must be true to actlvate the
exhaust brake:

1 The exhaust brake switch must be in the ON posmon

’2 The operator’s foot must be off the accelerator pedal“ '
(pedal at low-idle speed posmon) o '

3 The engine speed must be above 1000 rpm




ISC.:
Section.1 - Operating Instructions:

If the previous conditions are present, in addition to several;

ECM interval fueling command checks, then the exhaust

brake will engage and begm applyinga brakmg effect to thej
engine: The exhaust brake will remain on' ! untrl one of the’

' condrtlons is no Ionger in effect

NOTE Some electromcally controlled. automatrc transmrs--‘

sions will begin downshlftrng during exhaust brake opera-
tion. This keeps the engrne speed up near rated speed
where the braking effect is greatest. :

A CAUTION ‘A

The engine speed must not exceed 2900 rpm under any
circumstances. When descending a steep grade; use a
combination of transmission gears and engine or ser-
vice brakes to control the vehicle and. .engine speed. If
the engine speed exceeds 2900 rpm englne damage
‘canresult. - ) S

Electronic Controlled Fuel System’
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" Exhaust Brake or Driveline Retarder Control.

This feature notifies the ECM if either an exhaust brake or

- adriveline retarder is being used on the vehicle. It allows

the driveline retarder to, Operate below 1000 rpm down to -
idle speed. :

Automatic Exhaust Brake Activation in Crulse Control
This feature allows the ECM to use the exhaust brake to

maintain set cruise control speed in downhill motonng con-

ditions. If this feature is enabled, the exhaust brake auto-
matically engages any time the cruise control is active and
the vehicle speed exceeds the set cruise control speed by
more than a programmed amount. The exhaust brake will -
dlsengage when the vehicle speed decreases back to the

set cruise control speed : :
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Maintenance Monitor - .. - .-
A\ CAUTION- A~
The maintenance monitor is designed to alert the op- WARNING

erator of the need for a routine maintenance stop. Main-
tenance records must still be maintained for historical \STEP
' 1

purposes.
A CAUTION A i

The maintenance monitor uses data received from the . L
- vehicle speed sensor (VSS) to determine distance and 71\
data from the ECM to determine the amount of fuel M L
burned. Whenever a VSS or battery voltage fault has .
occurred, the maintenance monitor data can be inac- ; ;19901075
curate.

MAINTENANCE]

//
o | \\ o

The maintenance monitor.is an optional feature that will
alert the operator when it is time to change the oil and
perform any other simultaneous maintenance tasks. This
feature continuously monitors the distance the vehicle has
traveled, the time the engine has been operating, and the .
amount of fuel burned to determine when it is time to _ C!
change the ail. ' '

NOTE: The operator must still remain alert for any indi-
cations that the engine needs other service.
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The maintenance momtor has three modes of operatlon
. Automatlc mode - '
o Dlstance mode
. T|me mode.:

A\ CAUTION A

The use of synthetic-base oil does not justify extended
oil change intervals. Extended oil change intervals will
decrease engine life due to factors such as corrosion,
deposits, and wear. ; .

The automatic mode alerts the operator when it is time to
change the oil based on Cummins’ recommended interval.
It determines the maintenance interval based on distance
traveled, engine operating time, and fuel burned.

When the automatic mode is selected, the SEVERE oil
drain interval duty cycle is the default. '
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The interval factor is used only in the maintenance momtor

automatic mode. It is used to adjust the maintenance in-

terval for SEVERE-, NORMAL- or LIGHT-duty appllca-
tions.

The orlglnal factory-programmed vaIue is SEVERE.

i
|

Electromc COntrolled Fuel System
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AUTOMATIC

~
8

DISTANCE | * HOURS -
) © T 19200062
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A CAUTION A

Refer to Lubricating. Oil Drain Intervals in Section 2 of
the Operation and Maintenance Manual, ISC Engine,
Bulletin 3666262, for selecting the correct oil change
interval for an application. Cummins Engine Company
does not recommend exceeding these published inter-
vals and is not responsible for damage sustamed due -
to overextended drain intervals. :

The distance mode allows the customer to enter a desired

distance interval. The maintenance monitor tracks the dis- ..

tance the engine has traveled and alerts the operator when
the interval has been reached.

- NOTE: This mode of the maintenance monitor requires the

use of the vehicle speed sensor (VSS). This mode must not
be selected for applications that do not have this sensor.
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A CAUTION A

Refer to Lubricating Oil Drain Intervals in Section 2 of
the Operation and Maintenance Manual, ISC Engine,
Bulletin No. 3666262, for selecting the correct oil

change interval for an application. Cummins Engine-
Company, Inc. does not recommend exceeding these
published intervals and is not responsible for damage

sustained due to overextende_d drain intervals.

The time mode allows the customer to enter a desired time
interval. The maintenance monitor tracks the time the en-
gine has ran and alerts the operator when the interval has
been reached

Mamtenance Momtor Interval Alert Percentage

This feature allows the user to enter the percentage of the
current interval at which the light should illuminate indi-
cating the need for an oil change. This allows the user to

obtain an early warning of the need for a maintenance stop.

Example: if the distance mode is set to 24,194 km [15,000
mi] and the Interval alert percentage is set to 90 percent,
the MAINTENANCE lamp will illuminate at 21,774 km
13,500 mi]. :

I

Electromc Controlled FueI System :
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WARNING]

\STOP

{

PAINTENANGE]

19901075
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1SC

Section 1.-‘Operating Instructions

Alerting the‘Operator R A P

The maintenance monitor will alertthe operator of the need

to change the oil by flashing the FLUID lamp for .approxi-
mately 12 seconds after key-on. The flashing sequence will
be three quick flashes followed by a pause. This flash
sequence will cycle five times in the:12-second period.. This
sequence will occur at every key-on until the mamtenance
monitor has been reset. ;

NOTE: The dlagnostlc switch must be in the OFF posmon
for the flashing sequence to. occur ’ , _
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Maintenance Monitor Reset , . ) \

) B ' HEERN K . ;o ' |
To reset the maintenance monitor, click the reset.button on : R !

the maintenance monitor screen. using: the INSITETM ser- , R S N ol
vice tool, or follow these steps: .. . - . ’ ! "
Hold the throttle down-at . 100 percent - ,
- Tap the brake three times.- . PR o . ; -
Release the.throttle and brake. = . - f : o . WARNING L
Hold the throttle down at 100 percent: o co : '
Tap the brake three times. . CoL -
‘Releaseé the throttle and brake. o e
Hold the throttle down at 100 percent. : : ———————
Tap the brake three times. : - yooe
Release the throttle and brake. i

NOTE: The WARNING lamp will flash three quick flashes
signifying that the reset has been made.

CONOOAWONE
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) Viewing Maintenance Mohitor Data
_ Maintenance Monitor Data 9

Using the INSITE"‘ service tool, the following maintenance
data can be viewed or printed from the ECM:

Percent of Current Maintenance Interval XXX.X % X
: R : ¢ Percent of Current Maintenance Interval reached

Distance Since Last MM Reset XXXXXX Mi - (by either distance, time, or fuel burned)
: ¢ Distance Since Last MM Reset
Time Since Last MM Reset XXXXX Hrs * Time Since Last MM Reset ~ c
' . ¢ Fuel Burned Since Last MM Reset
Gallon Burned Since Last MM Reset XXXX Gai. e Current MM Mode. :
Current MM Mode = - , - XXXX |
19500755
Reset Log

The Maximum Threshold is entered by the user either
directly using the manual distance or time mode, or.by

~ Maximum Adjusted Interval i i i i .
" Threshold Threshold  Reset . entering the interval factor in the automatic mode.

Maintenance Monitor Reset Log 1

The Adjusted Threshold is the new threshold set automati-

Distance: XXX XXXX oo cally by the maintenance monitor when automatic mode is
_ : . selected and automatically reduces the maintenance
Fuel ..  XXXX XXXX: XXX " intervals. '

Time: T XXXX XXXX .- XXXX

19800756
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The Cumulative Reset @ is the total distance, time, and fuel
recorded by the ECM at the time the maintenance monitor
was reset. . T ‘

The Possible Error will contain an “X”i- next to a row of data
that can be inaccurate due to a system fault. The “X” will

be triggered when a vehicle speed sensor (VSS) fault, or

power-down fault occurs. These faults can cause data to
either not accumulate or accumulate inaccurately.

Two-Speed Axle 7

When enabled this feature allows the ECM to monitor' a
switched input to signal which axle ratio is being used in
a two-speed axle system. This allows the ECM to correctly
calculate the vehicle speed for both axle ratios.

Electronic Controlled Fuel System
L P'aige1-73_ ,

B Maintenance Monitor Reset Log 2

" Cumulative - - Possible ‘
Reset @ - Eror .
Distance: XXXX . XXXX |
. . -
Fuel: | . XXXX ] COXXXX !
1
|

Time: T XXXX XXX

19901021
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Maximum Switched Operation Speed

This feature changes .the governed speed of the engme
depending on the position of the switched input. . -

19901026 |-

Remote Throttle -

Enabling this feature actlvates the remote-throttle capa-

bilities of the ECM. When activated by a swnched inputinto
" the ECM, the remote throttle will take precedence over the

cab throttle. :
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Diagnostic Fault Codes - - " -

The ISC control system can show and record operation g J : ‘Fault
anomalies that present themselves as fault codes. These ‘ Z Codes
codes make troubleshooting easier. The fault codes are :
recorded in the ECM. They can be read using the fault
lamps in the dash or with the INSITE™ service tool.

NOTE: Not all engine or ISC control system anomalies are T (e s cauise conmOL o
shown as fault codes. : : ' ' ) — || N Bamr|[smr [
©® o &
) — || oFF resOmes|| P £
ACCEL IR
4 1N,
16800832

There are three types of system codes:
¢ Engine electronic. control system fault codes
¢ Engine protection system fault codes
* Engine maintenance indicator codes.

All fault codes recorded will be either active (fault code is
currently active on the engine) or inactive (fault code was
active at some time, but at the moment is not active).

19900972
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< Most, but not all, of the electronic fault codes will'light a
lamp when they are active. There are three possible lamps
that can be illuminated when a fault code is active:

¢ The WARNING or CHECK ENGINE lamp is yellow
and indicates the need to repair the fault at the first
S o available opportunity. : :

¢ The STOP or STOP ENGINE lamp is red and indi-
cates the need to stop the engine as soon as it can
be safely done. The engine should remain shut down
until the fault can be repaired.

e The MAINTENANCE lamp will illuminate when an
engine maintenance function needs to be per-

ACCEL 4

©® 0 jé
(.) ‘OFF 57 il 7
|\\ 9|

' " 18900832

_ formed. , o ‘
\ i P i o, @ So'me_vehiCIes will also have a WAIT TO START lamp and
\ . | ¥ /s a WATER IN FUEL lamp. The WAIT TO START lamp is
A — = illuminated during the preheat time that takes place at.
——— | l c——— " key-on during cold-weather starting. To minimize cranking
WATER IN FUEL time during cold-weather starting, the engine can not be'
J 1 1. ' X a -cranked until the WAIT TO START lamp has been
' ! ! v . © extinguished. .
\\ ' 1 1 "l . .
N \ ! 1 ’
---| WAIT TO START |----
4 1 1 1 : N
/ ] ) \ N,

4 A Y
/ ! ' ! 19400306
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The WATER IN FUEL lamp mdncates that the engine’s
fuel-water separator needs to be drained. This task shouid
be performed, as soon as possible, whenever this lamp is
illuminated. Some vehicle OEMs will combine the func-
tions of the MAINTENANCE and WATER IN FUEL lamps.
In these cases, the MAINTENANCE lamp indicates a WA-
TER IN FUEL warning, in addition to other maintenance
indicators.

To check for active engine electronic system fault codes
and maintenance indicator codes, turn the keyswitch to the
OFF position, and move the diagnostic switch to the ON
position, or connect the shortlng plug into the dlagnostlc
connector. :

. Electromc Controlled Fuel

System
Page 1-77
f\\ .‘I N : ili “ /I,
.. 1 K

|- _WATER IN FUEL |-

4 ] 1 \
/ ] | [} N,

S

-] WAIT TO START |---

] . 1 L
I . 1 ]
! ! \

BEEV
’

N
19400306

ON

| OFF
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‘ ’o’NSTART e /VQN. Turn the.vehicle keyswitch to the ON posmon
No Fault O% 750~ | Fault  OFF < START If no active fault codes are recorded, both WARNING and
Codes ((C: Codes (c ] , STOP lamps will illuminate and stay on.
Recorded XZ= | Recorded J
o - oo, If active fault. codes are. recorded, both WARNING and
, R N R '\‘ LI STOP lamps will iluminate momentarity, then begnnto flash
= CoNTROL ECONTROLY - @ the codes. of the recorded faults ~
SET/ 1 " USET/ [: Anu'm% == ' o '
COAST ¢ anarT j ..
; Flashing = o
" , .~ stop |
RESUME/ RESUMEfl ~ |-
ACCEL fL ACCEL . 1oo008ds,
Example Fault Code Sequences The fault code will flash in the following sequence
186k, 2% Fault Code 244: 18link | 1. A yellow WARNING famp wil flash. '
e P g o 2. There is'a short 1- or 2-second pause. .
Ll o R i P o o e
“oror] NI el m T sroret T sror 22 [oror] 3. The fault code will flash on the red STOP |amp.
o AL 2 SR SN 4. There is a short 1- or 2-second pause between each
2 Blinks 4 Blinks 4 ks

number.

1 Blink. Fault Code 115: v

i : h When the number has finished flashing in red, a yellow

POy WV S & W g WARNING lamp will appear again. The fault code will re-
stop| .= stor|Z .- ] storll— - Jeror [ - peat the same sequence.

- AN =) AR .
1 Blink” 1 Blink” 5 Blinks _ rosoomss
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Each fault code will flash two times before advancing to'the
next code. To skip to the next fault code, move the IDLE s
SPEED ADJUST switch (if eqmpped) momentarlly to.the Pabast | SHAVST BRAKE, || cRUSE conTRoL |
(+) position. You can go back to the previous fault code by r o~ N coRsT i ﬂ
momentarily moving the IDLE SPEED ADJUST switch (if ? @ @ @ I oo Ie
equipped) to the (-) position. If only.one active fauit code o o o T |l
is recorded, the I1SC control system will continuously dis-

ACCEL
play the same fault code, even with either the (+) or (-) , . Step Backward to Previous Fault Code
selected. ST BRAKE || CRUISE GONTROL
on ON- C%Ers/r Iwnwumu

@ 2987

Step Forward to Next Fault Code

IDLE SPEED
ADJUST

K

19d00268

When not using the diagnostic system, turn OFF the Di-
agnostic Switch, or remove the Shorting Plug. If the Diag-
nostic Switch is left ON or the Shorting Plug left in, the S
electronic control module (ECM) will not log some fault . ON
codes , :

. OFF
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19900983

Trip Information
System

16900838

- TTTTTTTRERRER——
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Fault Code Snapshot Data

This additional fault code information can be obtained by
using the INSITE™ service tool. The snapshot data records
the value or state of the control system sensors and switches
at the time a fault code occurred. Either set of data is stored
for the first occurrence of the fault, since it was last cleared,
and for the most recent occurrence. This data can be very
valuable when trying to recreate or determine engme op-

erating conditions at the time of a fault.

Trip information

The trip information system records fuel consumption, dis-
tance, and time information for the engine during normal
operation and in certain operating modes such as PTO and
idle. This data can be displayed using the INSITE™ service
tool. Some data can not be reset and reflects the perfor-
mance of the engine over its lifetime. Other data, such as
trip data, can be reset using the INSITE™ service tool.
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Engine Time Offset

This feature is part. of the Trip Information System. The
value entered here will be added tothe total ECM time to

get total engine time. This allows the time on the engine to’

be entered when the ECM is replaced.

-Engine Distance Offset

This feature is part of the Trip Information System. The

value entered here will be added to the total ECM distance
to equal the total engine distance. This allows the distance
on the engine to be entered when the ECM is replaced.

Electronic Controlled Fuel S_rystém.‘"

Pagle‘ 1-81-‘!

‘\

Engine Time Offset

LY
b
19800508

Engine Distance Offset

19800509
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Duty Cycle Monitor

Torque Peak . With this feature, the ECM tracks engine: load and: speed
This data is stored in the ECM until the INSITE™ service tool

- 100% is used to display it. The INSITE™ ‘service tool dlsplay
S '333/" " shows a duty cycle “map” that shows the whole engine
T 0°/° B operating range in terms of speed-and load. This “map” is
i 30,/:- divided into 50 regions. The percent of engine operajmg
10% time spent in each region is shown on the display.” "
0% : The ECM contains duty cycle data for the whole life of the
750 1000 1280 1520 1835 1920 2100 2250 engine and for two 500-hour Operating periOds. The two ‘
Low Cutoff RPM High Cutoff RPM 500-hour maps can be reset with the INSITE™ service tool.

Speed 19900863

Driving Technlques

The ISC engine produces maximum power at an rpm less
than governed engine speed. Placement of maximum
power has been changed on ISC engines to encourage
operation in the most fuel efficient engine speed range.

Max.
Power

Power

To obtain optimum engine performance on a grade, allow
the engine speed to load down to near torque peak before
shifting. This technique will result in an engine operating
speed in the maximum power zone after the shift is
RPM . completed.

19801543
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Electromagnetic Interference (EMI) _ . ? T |
; General |nformat|on RN C . R

D
i
l

Some dlesel englne applncattons utlhze accessones (such as CB radios and mobile transmltters) that generate and use
radio frequency energy that, if not installed and used properly, can cause electromagnetic interference (EMI) conditions
to exist between the accessory and Cummins ISC electronically controlled fuel system. Cummins is not liable for any

performance problems with either the ISC fuel system or the accessory due to EMI. EMI is not consndered by Cummlns '
to be an engine failure and, therefore is. not warrantable.
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System EMI Susceptrbrlrty

Cummins products have been deS|gned and tested for minimum sensmvrtyto incoming e|ectromagnet|c energy Testing
has shown that there is no engine performance degradation at relatively high energy levels; however;:if very high energy
levels are encountered, then some noncritical diagnostic fault code logging.can occur. The. ISC fuel system EMI
susceptibility level will protect the engine from' most if not all, electromagnetlc energy-emrttmg dewces that meet the
FCC legal requirements. . g

System EMI Radiation Levels

Cummins products have also been designed and tested to emit minimum electromagnetic energy. Testing has shown
that the ISC fuel system, when properly installed in a vehicle, meets or exceeds by a wide margin Part 15 of the FCC

“Rules and SAE J1551 specifications. Other accessories can be designed with proper filtering to reject electromagnetic
noise emission from their system. Experience has shown that the ISC control system on a vehicle will not interfere

. with on-board communication equipment for urban and suburban background electromagnetic noise levels; however,
the system, if used with accessories which are not installed properly or do not utilize adequate filtering designs can
interfere with on-board communlcatlons equipment in rural applications where background radlo frequency noise Ievels
are very low. . :

-y

HurURA




Isc R . ' : Electromagnetlc Interference (EMI)
Section 1 - Operating Instructions ; _ Page 1-85

If an interference condition is observed, follow the suggestions below to reduce the amount of mterference ‘
. Locate the receiving antenna as far away from the engine and as high as possnble ) - ' .
2 Locate the receiving antenna as ‘far away as possible from all metal obstructlons such as exhaust stacks
3 Consult a representative of the accessory supplier in your area to

— Accurately calibrate the device for proper frequency, power output, and sensitivity (both base- and remote—-
© site devices must be properly calibrated)

— Obtam antenna reflective energy data measurements to determine the optimum antenna location :
.—. Obtain optimum antenna-type and mounting arrangement for an application :

— Make sure the accessory equlpment model is built for maximum filtering to reject mcommg electromagnetlc,
noise. '

1
|

Weldmg ona Vehlcle with Electromc Components is Not Recommended |

Disconnect both the positive (+) and ground, or negative (-), battery cables from the battery before weldingion the»
vehicle. Attach the welder ground (-) cable no more than 0.61 m [2 ft] from the part being welded. Do not connect the
ground (-) cable of the welder to any electronic component or component-mountlng location. Welding on the engine
or engine-mounted components is not recommended because engine mounted components can be damaged
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Maintenance Guidelines - General Information | i

Cummins Engine Company, Inc. recommends that the engine be maintained according to the Malntenance 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 a Cummins Authorized Repair Facility for recommended intervals.

If the engine is equipped with a component or an accessory not manufactured by Cummins Engine Compahy, Inc.,
refer to the component manufacturer’s maintenance recommendations. A listing of suppliers’ addresses and telephone
numbers is provided in Component Manufacturers (Section M).

Use the chart provided at the end of this section as a convenient way to keep a record of maintenance performed.

NOTE: The ISC engine features a no-adjust overhead. The ISC valve train is designed such that adjustment of the valve
lash is not required for normal-service within the first 241,500 km_[150,000 mi]. The valve train operates acceptably
within the limits of 0.152 to 0.559 mm [0.006 to 0.022 in] intake valve lash and 0.381 to 0.813 mm [0.015 t0 0.032 in]
exhaust valve lash. It is recommended that the valve lash be checked around 241,500 km [150,000 mi].
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Tool Requirements

Most of the maintenance operatlons descnbed in thls manual can be performed wnth common hand tools (metrlc and
SAE wrenches, sockets, and screwdrivers).

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

Tool Part No. R De‘scriptic’m

= ST-1273 : | Pressure Gauge

' 3375045 7 " Torque Wrench (0 to 175 ftlb)
3375049 | . Oil Filter Wrench
3376807 _ ' Engine Coolant and Fuel Filter Wrench
3822524 | 7 L _ E?':E) I;ansnon Gauge, Click-Type (v-belts and v-ribbed with 4 or
3822525 - Belt Tension Gauge, Click-Type (v-ribbed with 6 to 12 ribs)
3824556 , ‘ Charge-Air Cooler (CAC) Pressure Kit
3824591 ' o ' ‘ Engine Barring Gear '
3824783 Torque Wrench (0 to 300 in-Ib)
CC-2800 N Refractometer '

CC-2802 ' Coolant Test Kit



1

Isc ' ’ ' . ool Requirémehts

* Contact the nearest Cummins Authorized Repair Facility for the required service tools.

Section 2 - Maintenance Guidelines’ , ‘ -P‘age 2-3
] \
Tool Part No. Description’
3824842 o ' : Compucheck® Fitting . . - - A

A computer is required to run the OEM software Contact a Cummlns Authorized Repalr Facmty for mformatlon

on hardware requ»rements
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Maintenance Schedule

ISC
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® Drain air tanks and reser-

VoIrs
® Drain fuel-water separator
® Inspect
cooling fan
® Check crankcase
breather tube
® Check air intake piping

® Operate engine and
check alr intake system

o Charge-air piping

o Charge-air cooler

o Coolant filter
e Check engine (2) coolant
SCA concentration level

ISC Englne Mal Schedul : :
Dally or Refueting " Every 12,000 km [7500 Every 24,000 km [15,000 " Every 48,000 km [30,000 | Every 96,000 km [60,000 . -Every 241,600 km - ..
mi], 250 Hours, or 3 mi}], 500 Hours, or 6 mi], 1,000 Hours, or 1 Year mi], 2,000 Hours, or 2 [150,000 ml}, 5000 Hours,
Months Months (1), (2), (4) {4) . Yoars (3) ...y ¢ ordYears (4). . -. -
Maintenance Check/Inspect Change/Replace/ Check/Inspect Check/Inspect/ ° Checld/Inspect -
Checl ) inspect Replace .
& Check and correct ® Mounting hardware such © Fuel filter ® Fan hub # Replace antifreeze (2) " @ Overhead valve lash (5)
— Engine oil level as injection pump and air | e Lubricating oil (1) @ Belt tensioner ® Vibration damper
~ Coolant levet compressor ’ @ Lubricating ail filter (1) ® Drive belts . y

o

The lubricating oil and lubricating oil filter interval can be adjusted based on application, fuel consumption, gross vehicle weight, and idle time. Refer to Section 2.

Service interval is every oil change or 24,000 km [15,000 mi}, 500 hours, or 8 months, whichever occurs first. A heavy-duty year-round antifreeze that meets the chemical composition .
of GM6038M must be used. The change interval is 2 years or 385,000 km [240,000 mi], whichever occurs first. Antifreeze is essential for freeze, overheat, and corrosion protection. -

1.
2.
3. Service interval is 2 years or 385,000 km [240,000 mi], whichever occurs first.
4.

Follow the manufacturers’ recommended maintenance procedures for the starter, alternator, batteries, electrical components,
air compressor, air cleaner, freon compressor, and fan clutch. Refer to Componéent Manufacturers (Section M).

. Reset valve lash, if needad, to nominal specification 0.305 mm [0.012 in} for intake valve lash and 0.559 mm [0.022 in] for exhaust valve lash.

. engine brake, exhaust'brake, charge-dir cooler, radiator. :

e
v
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oil Drain Interval o o D - N %

Refer to the foIIowmg ﬂowchart to determine the maximum recommended oil change and frlter change mtervals m
krlometers, miles, hours or: months, whlchever comes first. , : - : : _

Is the vehicle one of those I|sted beIow" e o L S o E
+ Delivery truck - e ]
e School bus T -. R ‘

. Fire truck/emergency veticle. - : : : oo ;

fYes- . - ' :

Select the- correct orl draln mterval from Table 1. N . . o
HNo- . " '

Is the vehlcle one of those listed below?
. ® Refuse truck .
" - e Mixer/dumper
(Continued on next page)

|
|
i
1.
i
]
|
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if Yes - ' o . | '
Selecfc the correct oil dr'aih‘intelr'val"_frp‘m'TebIe 2. - L B

if the vehlcle isa shuttle or transﬂ bus select the oil drain mterval from Table 3. B

If the vehicle is a recreatlonal vehlc!e, or'a vehicle that has not been listed, select the correct: 0|I draln mterval from -
Table 4. L ;
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Section' 2 - Maintenance Guidelines:: Page 2-7+
Table 1, Maximum Oil Drain Intervals 1
(A) Severe-Duty - . (B) Normal-Duty . - A
(If the Vehicle Meets Any of These Conditions) (If the Vehicle Meets Both of These Condltlons)
Average fuel economy is less than ‘ Average fuel economy is greater than 2.98 kmlllter :
2.98 kmfliter [7.0 mpg], or - ...+ . ... - . [7.0.mpg], and T A B
|dle time is 40 percent or greater, or vehlcle operates L ' gross vehicle weight is less than’ S

| gross vehlcle weight is greater than
27,215 kg [60,000 Ibs].

Vehicle uses the severe-duty oil drain interval (A). Vehicle uses the

- in:dusty areas,or: oo e 27,215:kg {60,000 Ibs).

normal-duty oil drain interval (B).

(A) Severe-Duty

(B) Normal-Duty - !
14,500 km [9000 mi], 500 hours, 6 months, or 7571 . 24,000 km [15,000 mi], 500 hours, 6 months, or 7571

liters [2000 gal] of fuel whichever occurs first . liters [2000 gal] of fuel, whichever occurs first.
Table 2, 0|I Drain Intervals _

Refuse Truck, Mixer, or Dump Truck Kilometers " Miles Hours Months
Below 10 mph Average 4850 3000 500 6
10 to 15 mph Average 9650 6000 500 6,
15 to 20 mph Average 13,700 ' 8500 - 500 6
20 to 25 mph Average 14,500 9000 500 6,
6

Higher than 25 mph Average L 19,000 12,000 500
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Page 2:8

Sh‘u',ttle,‘or, Transit Bus

10 to 15 mph Average
8 to 10 mph Average
6 to 8 mph Average

_4'to 6 mph Average

'2 to 4 mph Average

Vehicle/Equipment
.Recreational Vehicle
Truck Crane’

.Yard Spotter

All Others =~

Table 3, Oil Drain Intervals
Kilometers

9650
8050
6450

- 4850 -

2400

" "“Tablé 4, Oil Drain Intervals * =
‘Kilometers

24,000 -
14,500
" 14,500
14,500

Miles
6000
5000
4000

- 3000

1500

Miles
15,000
9000 " .
9000
9000

ISC

Section 2 - Maintenance Guidelines

_Hours
500 .

500

500 -

- 500

g Hovuré.r‘
T, 400 .

500

500,

500

.. - Months

doo oo
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ISC ‘ : Page References for Maintenance Instructions
Section 2 - Malntenance Guidelines , _ Page 2-9

Page References for Maintenance Instructlons ;

For convemence listed below are the page numbers that contain specific |nstruct|ons for performlng the malntenance
checks listed in the maintenance schedule.

Daily or Refueling - Maintenance Check - : ol
¢ Air Intake Piping - InSpect ..........cccovciiciinnininenne e, O PP S, e 39
® Cooling Fan = INSPECt .........cccccviiincinncnnnnieneenn TPV U R S T4
e Crankcase Breather TUDe - ChECK ......ccccoceierirricriiiiiiitiiinirenn s e e s sessssssssssnsssssannsensessacssnnstens. 3= 10
¢ Engine Coolant Level - Check/COITECE .........cccciiiiiiiiiiiieiin st tcree s cresnr s s ennr s s saeat s e s 34
* Engine Lubricating Oil Level - Check/Correct ....... P P PP S 3-3
* Fuel-Water Separator - Drain .........c.ccoecenen reseee e e RO

Every 12,000 km [7500 mi], 250 Hours, or 3 Months - Maintenance Check ‘

» Charge-Air Piping - Check/Correct .............. SO PR SPTSRPURRPPIY PR 4-2
e Charge-Air Cooler (CAC) - Check/COrrect ..........ccovveieiiinieeiivinsinnineiseissssneens CHRPR ST = |
* Air Cleaner Restriction - Check/Correct .......... [P N reesrerianas '4-4
* Fuel Injection Pump Mounting - Check/Correct .........ccovivrniiniiininiisinininnsennsnccsennnnesesesnesinen:. 426
L]

Air Compressor Mounting - Check/Correct e I




Page References for Maintenance Instructions : '. ISC.

Page 2:10: _ Section 2 - Maintenance Guidelines.
Every 24,000 km [15,000 mi], 500 Hours, or 6 Months - Maintenance Check : B TR P
o Lubricating Ol - CRANGE .. .eei e s et ree e s st e e s sasr e e e nse e e e eseaaresaaeesseenbas 5-2
o Lubricating Oil Filters - REPIACE ......ccoeiiiriiiiiiiiiieiiet s s e rsa bt b e ssen s sessaererreesnenns 5-2
-+ & Fuel Filter, (Spin-On Type) - Replace ..................... TR Cemeereeeaens SUTUIT NSRS ORI = i I
- . & Cooling.System - Antifreeze Check ....... S S vernees eteerer e rrp et rnrr s - 517
Every 48 000 km [30,000 mi], 1000 Hours, or 1 Year - Maintenance Check '
o Drive Belts - CheCK/COIEBCL: ......cccccvivuiieriiriiirieeeeeiveescre e e e e e sesreeeesie s reeeeee e e it
e Fan Hub, Belt-Driven - Checleorrect O SR

o Belt Tensioner, AutomatiC - CheCK/COITECE ...coeniieeiiiiee et reeeen et

Every 96,000 km [60,000 mi], 2000 Hours, or2 Years Mamtenance Check

. Coohng SYSEM = CIBAN vevevreveeeereereeereeseeseeesseseeeseesieseeeeseeesseeeeseesserssssseseeren,

¢ Vibration Damper, Rubber - Check/Correct Ceven e N

) Vibration Damper - Check/COITECt .......iccceeverveeriee s e e, ereeeenens
Every 241,500 km [150,000 mi] 5000 Hours, or 4 Years Malntenance Check - - SEE oo
i Overhead Set - Measure/Reset SR SO ceternnnnndiens e 82
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Maintenance Record Form

Maintenance Record Form'
C Page 2-11

B
|
1

N
!
|

Maintenance Record

Engine Serial No.:

Engine Model:

Owner’s Name:

Equipment Name/Number:

Key to table headings:
" A = Date
= km [Miles], Hours or Time Interval
Actual km [Miles] or Hours
Maintenance Check Performed
Check Performed By
Comments

MMoO
muga-n

>
w
(9]

i
'

g-oz {h-malint)



Maintenance Record Form _' | ' _ - o - sc
Page 2-12 : Section 2 - Maintenance Guidelines

A B | - ¢ D E - | - F




!:‘»se%tlon 3- Malntenance Procedures at Dally Interval - ' | o Page 3-a'
Sectlon 3 Mamtenance Procedures at Dally Interval|
Sectlon Contents L ok

Air Intake PIPING .........coriiii ittt e s e n s s s drerere s s s s erb e e e s s e s e sanaee e s e s senareneeeeseendeens
Maintenance Check ' ........... SN

- Crankcase Breather Tube
.Maintenance Check ........ccccoeviviiiiiiiiiiiiiini i e

Daily Maintenance Procedures General Informatlon

Fan, L0 T 1] 1T P SN
Inspect FOF RBUSE ..ol et e e rere e re s e e s e e s e e e s s e e s e e ases e ses e ssnannsennevsseeansrannanineashanss

Fuel-Water Separator
Drain ..............................

Lubrlcatmg O LV ..ot es e eseeesease s eeasese s ne et e eemeses s et eseeeess e s s eeseeeseeeseesseeessemees e et
Maintenance Check
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Isc: ' ' ) ‘ .. Daily Maintenance Procedures - General Informatlon
Section:3:- Maintenance Procedures at Daily Interval’ ‘ ‘ : Page 3-1.

Daily Maintenance Procedures - General Information' ,

Preventative maintenance begins with day-to-day. awareness of the condition of the englne and its systems. Before .
starting the engine, check the oil and coolant levels. Look for the foIIowmg \

_® Leaks ,
¢ Loose or damaged parts, especially in fuel or exhaust systems
¢ Worn or damag'ed belts
¢ Any change in engine appearance K
¢ Odor of fuel. - _ |




Fuel-Water Separator
Page 3-2

ISC
Section 3 - Maintenance Procedures at Daily Interval

Fuel-Water Separator
Drain

A WARNING: A
Water can contain toxic and carcinogenic material.
Avoid ingestion or prolonged contact with this water

A\ CAUTION A

Drain the water/fuel into a container ahd dispose of in
accordance with local environmental regulations. -

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

Cummins Engine Company, Inc. requires a fuel-water sepa-
rator be installed in the fuel supply system. Drain the water
and sediment from the separator daily.

Shut off the engine. Open the drain valve by hand.
Open the drain valve until fluid drains out of the drain tube.
Drain the filter sump until clear fuel is visible.
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Lubricating Oil Level-

Maintenance Check

The vehicle must be level when checking the oil level to
make sure the measurement |s correct. ‘

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” (hlgh) mark. Wait at least 10
minutes after shuttlng off the engine to check the oil.. This
aIIows tlme for the oil to drain mto the oil pan.

For addltlonal oil recommendatlons referto Lubrlcatlng Oll
Recommendations and Specifications in Section V.

,

- Lubrlcatmg oi

p

I Level

K Page 33

0lg00sb




Coolant Level '
Page 3-4

15200022

@

ISC:
Section 3 - Maintenance Procedures at Daily Interval -

Coolant Level
Maintenance Check

A WARNING 4 -

Do not remove the radiator cap from a hot engine. Walt,
until the temperature is below 50°C [120°F] before re-
moving the pressure cap. Failure to do so can result in . -
personal injury from' heated coolant spray or steam.
Remove the pressure cap slowly to relleve coolant sys-

tem pressure. ‘
C A\ CAUTION A

Never use a seallng additive to stop leaks in the coolmgv‘.
system. This can result in coolmg system plugging and

inadequate coolant flow, causing the engine to over-“
heat and the coohng system to fail. :

The coolant level must be checked daily. - ‘
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/\ CAUTION A

ings can be damaged. Allow the engine to cool to below
50°C [120°F] before: addmg coolant.

If additional coolant is added. 1o the coollng system a’
50-percent mixture of water and antifreeze must. be..
premixed before being added to-the system.- Since .the-
ability of antifreeze to remove heat from the engine is not-

as good as water, pouring antifreeze into the -engine’ first
could contribute to an overheated condition before the

liquids are completely mixed. Refer to- Coolant Recom-

mendations and Specifications (Section V)

NOTE: On applications that use a coolant recovery system -
check to make sure that the.coolant is at the appropriate -

level in the coolant recovery tank, dependlng onthe engine
temperature.

Do not add cold coolant to a hot engme Engme cast-"i'

i
)
«
I

Coolant Level -
Page 3-5-

§0-PERCENT
WATER

-60-PERCENT
- ANTIFREEZE

50-PERCENT
WATER

50-PERCENT

ANTIFREEZE




Coolant Level
Page 3-6

V2R

0i800we |

‘ ISC
Section 3 - Maintenance: Procedures at Dally Interval

Fill the cooling system with coolant to the bott_om‘of t_he‘flll
neck in the radlator fill or expansuon tank

NOTE: Some radlators have two fill necks both must be
filled when the cooling system’ i$: drained.

3
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Fan; Cooling
Inspect for Reuse

A WARNING A

Do not rotate the engine by pullmg or prying on the fan. ‘

The fan blade(s) can be damaged and cause the fan to
fail and cause serious personal injury or property dam-
. age. Use the engine barring gear to rotate the
crankshaft.

Inspect the cooling fan daily. Check for cracks, loose rivets,.

“and bent or loose blades. Check the fan to make sure that
itis securely mounted. Tighten the capscrews, if necessary.

-

Fan, Coollng
Page 3-7
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Fan, Cooling ..
Page 3-8

ISC
Section 3 - Maintenance Procedures at Daily Interval

A WARNING 4

Do not straighten a bent fan blade or continue to use a
damaged fan. A.bent or damaged fan blade can fail

during operation and cause serious personal injury or

property damage.

Replace any original equipment fan that is damaged with
a fan of the identical part number.-Cummins Engine Com-
pany, Inc. must approve any other fan changes.
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Air Intake Piping
Maintenance Check .

Inspect the intake piping daily for wear pointé and damage ‘

to piping, loose clamps, or-punctures that can damage the
engine. :

Replace damaged pipes, and tighten loose clamps, as
necessary, to prevent the air system from leaking.

Torque Value: 8 Nem [71 in-Ib]

Check for corrosion under the clamps and hoses of the
intake system piping. Corrosion can allow corrosive prod-
ucts and dirt to enter the intake system. Remove clamps
and hoses, and clean as required.

Air Intake Piping
: P?ge, 3-9

10900056

i
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i
I




Crankcase Breather Tube
Page 3-10

IsC:
. Section 3 - Maintenance Procedures at Daily Interval

~ Crankcase Breather"nTube L
- Maintenance Check

Check the ¢rankcase breather tube daily during _cold

" weather operations for ice buildup, which can obstruct the

tube.

"If an ice buildup is present, remove the breather tube, if
_-necessary, and clear the obstruction. ~~ .. o

The ISC engine is equipped with a block-mounted breather
tube. e T
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Maintenance Procedures at 12,000 km [7500 m|] Page 4-a

Mamtenance Procedures at 12,000 Kilometers [7500 Mlles], |
250 Hours, or 3 Months

T Section Contents e 1‘ S
: _ Page
Air Compressor................locoeceeeniin e et rer ererrtanre b s SRR S o |
Maintenance Check ..........ccocccvveriiiecinns e eeresirneeena eereenreen 4=4_
Air Intake ReSHHCHON...........c.couevieveeieerereeee ettt ettt es s e eeenas P e et ol 43
Maintenance Check .........cccccecivveiiieneiirereennciiienee errenrerrniarenns rererernene F O O l 4-3°
Charge-Air Cooler (CAC).........cccccevrriririietrien e, e ..... P e eienedes 422
“Maintenance Check ...........cccovnee. e A Y SO .. 4-2
CRATGE-AIF PIPING -.....ceoceoeeoeeeeeeeeetetseeee e seeeeeseesreseessesseseeseeseasesseaseesesesssensesssessassasses s sssassessasseeseesensanensenns .. 42
MaINtENANCE CRECK ......cuiiiiiiiicici sttt e e sa e e st s ae st e sae e e st b et e s et eaeeaesbensensennnsnass L. 4-2
FUBH PUMIP ...ttt e e e e s e s et be e e s e aas e snaasessessssrbesenssaesnsssnesassnsennnnashs 4-4
o TTa1 (=T gt Ty o= 0 4= T O 4-4
Maintenance Procedures - General information i 4-1
|
.
]
|
i
5‘ .
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ISC ' Maintenance Procedures - General Informatlon
" Maintenance Procedures. at 12,000 km [7500 mn]

: . Page 4-1
- " . ] ‘
Mamtenance Procedures - General Informatlon |

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

r
i
i
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Charge-Aif Piping * o , R .. .. . IsC

Page 4-2 ' o Maintenance Procedures -at 12,000 km [7500 mi]
Charge-Air Piping = - | '

Maintenance Check

Inspect the charge-air piping and hoses for holes, cracks,
and loose connections. - :

Tighten the hose clamps, if necessary.
Torque Value: 8 Nem [71 in-b]

AHREAN

Charge-Air Cooler (CAC).

‘ Maintenance Check S ,

@ Inspect the charge:air cooler for dirt and debris blocking
the fins. Check for cracks, holes, and -other damage. If

damage is found, refer to the original equipment manu-
facturer (OEM) dealer.

0i100wj
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ISC ‘ ’ ' . : ‘ Air Intake Restrlctlon

Maintenance Procedures at 12 000 km [7500 mi] ‘ . Co ) Page 4- 3
Air Intake Restriction . o ]
i

Maintenance Check

The maximum intake air restriction is 635 mm [25 in] of
water for turbocharged engines. ‘

- Jurbocharged engines must be operated at rated rpm and
full load to check maximum intake air restriction. Replace
the air cleaner element when the restriction reaches the
maximum allowable limit, or clean accordlng to the manu-
facturer s recommendations.

" acfetma

NOTE Follow the manufacturer’s instructions when clean- D
ing or replacing the air cleaner element.. .

Check the air cleaner service mdlcator if equped Change
the filter element when the red indicator flag (2) |s at the
ralsed position in the wnndow (1).

After the air cleaner has! been serviced, push the button (3)
to reset the service indicator.

NOTE: Never operate the englne wnthout an air cleaner.
Intake air must be filtered to prevent dirt and debris from
entering the engine and causing premature wear.

ag‘_elaga




Fuel Pump

S , ISC
Page 4-4 - Maintenance Procedures at 1 2,000 km [7500 mi]

— = FuelPump .
-.-, Maintenance Check .

Inspect the fuel injéétion'pump mounting nuts, including
" the tail support bracket and. the-top support bracket, for
loose and damaged hardware. :

' Air Compressor

ONEE

Maintenance Check |
~ Inspectthe air compressor mounting nuts; including the tail
~ support bracket, for loose and damaged hardware.
P~ ‘ 12500038
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Mamtenance Procedures at 24 000 km [15 000 mn] v P'Tlge 5-a

Maintenance Procedures at 24, 000 K|Iometers [15 000
- Mlles], 500 Hours, or 6 Months

~ Section Contents S

CO0lING SYSLEM.........oovverceiceceererr ettt et e eeeae s e eereeedens e e epeneneee
Maintenance Check ‘

Fuel Filter (SPin-0On TYPe)........coeiiiiiiiiiiiiiiieiiiiini s crescerssesssee e ses e erernaenaan reeres et teeanrreerenrrenrarerastranaana
Inspect for REUSE ........cooviiiiiiiiiiiniin e RPN
L= €= PSR SOOI
Preparatory
Remove

Lubricating Oil and FIIters................5 . il i st ss s s st esbe s s st e e senae

Oil Drain INMErvals ...t et e a e s s e b s
. Maintenance Procedures - General Informatlon
: General Informatlon ;

T T
PRI A TR
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Maintenance:Procedures at'24,000 Km [15,000 mi} : : Page 5-1
Maintenance Procedures - General Information - o
General Information " ' l

All checks or inspections listed under daily or periodic maintenance intervals must also be performed at this tlme in
addition to those listed under this maintenance interval. ‘ _ ;

Fleetguard® is a subsidiary of Cummins Engine Company, Inc. Fleetguard® filters are developed through joint testing
at Cummins and Fleetguard®. Fleetguard® filters are standard on new Cummms engines. Cummins Engine Company,
Inc. recommends their use.

Fleetguard® products meet all Cummins Source Approval Test standards to provide the quality flltratlon necessary to
achieve the engine’s design life. If other brands are substituted, insist on products that the supplier has tested to meet
Cummins high-quality standards.

Cummins can not be responsible for problems caused by nongenume fllters that do not meet Cummins performance
or durability requirements; ;- - - 5, A :

R

Welding on a Vehicle with an Electronlc Controlled System |

A CAUTION A

Disconnect both the positive (+) and ground (-) negative battery cables from the battery before welding on the
vehicle. Attach the welder ground (-) cable no more than 0.61 m [2 ft] from the part being welded. Do not connect
the ground (-) cable of the welder to the electronic control module (ECM) cooling plate or the ECM. Welding on
the engine or engine-mounted components is not recommended because engine component damage can
result




Lubrlcatlng OII and Filters -
Page 5-2
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ISC
Mamtenance Procedures at 24 000 km [15 000 m|]

@ Lubricating oil and Filters

- Qil Drain intervals

A WARN‘NG | A

/Some state and federal agencles in the United States of

America have determined that used engine oil can be
carcinogenic and can cause reproductive toxicity. Avoid
inhalation of vapors, ingestion, and prolonged contact
with used engine oil.

A WARNING 4

| Avoid direct contact of hot oil with your skin. Hot oil can

cause personal injury.

Change the lubricating oil and filter(s) at the-specified -oil
change mterval Refer to Lubricating Oil Recommenda-

"tions and Specuflcatlons in- Section’V to find the correct
change mterval for the appllcatlon




1sC ' : : ' Lubricating Oil and Filters
. Maintenance Procedures at 24,000 km [15,000 mi] ST Page 5-3

60°C [140°F]. Shut off the engine. -~ . = -

NOTE: Use a container that can hold at least 19 liters'[20
qt] of lubricating oil. ‘ '

Remove the oil drain plug,fror'n the bottom of the lubricating
oil pan. . S a S

Operate the engine Un'til the water temperature reaches N @@ e

N

Remove the Oil Filter -: ~ .~ .~ '
Clean the area around the lubricating oil filter head. Re-

move the filter. Clean the gasket surface of the filter head.

NQTE: The o-ring can stick on the filter head. Make sure @@
it is removed before installing the new filter.

|

. - . i
] . t
|




Lubricating Oil and Filters S - | o - 1SC
Page 5-4 . Maintenance‘Prqceduresat ,24,_‘000» km f['_lS,O_OO;mi‘]

Use the correct oil filter:
Fleetguard® Part No. LF9009 or |
Cummins Part No. 3401544, .~ © . |

. NOTE: Fill the filte_f with clean;lubu[iéating oil before.instal-

Os( tation. R
Apply ailigh,t film of lubricating oil to the gasket sealing
surface before installi‘ngvthe filter. = o




H
[

ISC - o o | L " Lubricatmg O|I and Filters,
Maintenance Procedures at 24,000-km [15,000 m|] . R . Page 5-5

A cauTioN, A o ,.

Mechamcal overtlghtenlng can dlstort the threads or
damage the filter element seal. ’

Install the filter as specified by the filter manufacturer.

if9ethb :

Check:" and clean the oul dram plug threads and seahng
surface . .

Install the dram plug

Torque Value: 80 Nem g [59 b DR ‘%8 I

9pgsa :



Lubricating Oil and Filters °
Page 5-6

. - plaooge’

Maintenance Procedures at 24,000 km [15,000 mi]

' NOTE: Use'a'hig‘jh-quali’ty 15W-40 ﬁuitiviscbéity lubricat-

ing oil such as Valvoline® Premium Blue®, or its equivalent, - -
in Cummins engines. Choose the correct lubricating oil for "
the operating climate as outlined in Section V. :

N .
[
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Maintenance, Procedures,at 24,000 km [15,000 mi].

Fii[the engipg with clean inripating_ o@l to the‘pvroper\ level..
NOTE:. Total-system capacity assumes lubricating oil pan
plus lubricating oil filter: R s

Some applications use 'a slightly-different lubricatirig oil *

pan capacity, and all lubricating oil quantities must be
adjusted accordingly. Contact the local Cummins Distribu-
tor if there are any questions.

Lubricating Oil Capacity

liters U.S.gt
Standard Pan 19.9 MAX 21
Standard Oil Pan 20.8 MAX 22

with Cylinder Block
Stiffener Plate

Operate the engine, and check for leaks at the filters and
the oil drain plug.

Lubricating Oil and Filters
" Page’s-T

00900124




Fuel Filter: (Spin-On Type)
Page 5-8
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ISC
Maintenance Procedures at 24,000 km [15,000:mi}

Fuel Filter (Spin-On Type)

Preparatory ~
A WARNING A

Water can contain toxic and carcinogenic material.
Avoid ingestion or prolonged contact with this water.

A CAUTION A

Drain the fuel filter into a container and dispose of in
accordance with local environmental regulations.

Use the filter drain valve to drain fuel out of the filter for
approximately 5 seconds. This will eliminate fuel from run-
ning over the top of the filter upon removal. -

Clean all debris from around the fiiel filter head, ™"~ ™



ISC ‘ .
Maintenance Procedures at 24,000 km [15,000 mi]

- Remove i , , .
Disconnect the water-in-fuel sensor from the wiring harnéss.

Unscrew ahd remove the fuel filter.

Fuel Filter (Spin-On Type)
. : P[agei_s.-“a-

o




Fuel Filter (Spin-On Type).

" ISC
Page 5-10. Meintenance Procedures at 24,000 km [15,000 mi}:

@@ Drain the fuel filter.

Remove the water-in-fuel sensor from the fuel filter.

- = Inspect for Reuse - -
SN Inspect the water-in-fuel sensor for cracks or.damage.

}
’

o

o




Maintenance Procedures at 24,000 km [15,000 mi]

Install _ . v

~ Install the water-in-fuel sensor into the new fuel filter, Cum-
mins Part No. 3944269 (Fleetguard® Part No. F§1022), if

necessary. v

‘The reusable water-in-fuel assembly is Cummins Part No.
3944270. ' e

T

| A caution A o
The ISC engine has a self-priming, low-pressure system
that purges the air from the fuel system. Do not prefill

the fuel filter. Prefilling the fuel filter can cause fuel
pump damage.

Lubricate the o-ring with clean lubricating oil.

" Fuel Filter (Spin-On
- : a

“Type). -
Page 5-11

- 06900159" |-




Fuel Filter (Spin-On Type)
Page 5-12 :

- ISC
Maintenance Procedures at 24,000 km [15,000 mi]

(%3 A CAUTION. A .
' Mechanical overtightening can distort the threads as
well as damage the filter element seal or filter canister.

Install the filter as specified by the filter m'anufacturé'r;,;.,.f;

: 1
R

@ Connect the water-in-fuel sensor o the wiring Harness. -
Connect the wiring harness to the heater (if equipped).
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Maintenance Procedures at 24,000 km [15,000 mi]

_ Turn the key to the RUN position but do not attempt to start
the engine for 30 seconds: The electric fuel transfer pump
will run and purge air from the system for about 30 seconds.
After 30 seconds attempt to start the engine. If the engine
does not start turn the key to the OFF position for approxi-
mately 30 seconds allowing the electronic control module
* to power down. Turn the key to the ON position allowing the
electric fuel transfer pump to cycle again. After 30 seconds
attempt to start the engine again. . :

If the engine cranks for 30 seconds without starting, vent
the fuel supply lines. : : . ,

To vent the fuel supply Iines, loosen the banijo fitting on the
fuel pump inlet. Run the electric fuel transfer pump until the
air has been bled from the system, tighten the fitting.

Opéfaté the engine, and -.c_:heck for leaks.

.
Fuel Filter (Spin-On Type)
Page 5-13
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Maintenance Procedures at 24,000 km: [15,000 mi]
Coolmg System | "
~ Maintenance Check

A CAU't'ION A

i Overconcentratlon of antlfreeze or use of hlgh-smcate

antifreeze can damage the engine. -

- Check the antifreeze concentration. Use a mlxture of 50- -

percent water and 50-percent ethylene glycol or propylene
glycol-based/antifreeze to protect the engine to -32°C
[-26°F] year-around. :

The Fleetguard® refractometer, Part No. 02800 prowdes a
reliable, easy-to-read, and accurate measurement of freez-
ing point protection and glycol (antifreeze) concentration.-

NOTE: Antifreeze is essential in every chmate

~ Antifreeze broadens the operating temperature rarige by _

lowering the coolant freezlng pornt and by rarsmg its boiling

- point.

The corrosion inhibitors also protect the coollng system
components from corrosion and prolong component life.
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'Mamtenance Procedures at 24 000 km {15,000 mi]

Coolant Addmve Concentratlon Checkmg

A CAUTION A

Inadequate concentration of the coolant addltlve can'

result in major corrosive damage to the cooling system
components. Overconcentration can cause formation

of a“gel” that can cause restrlctlon plugglng of coolant '

passages, and overheating.

NOTE: I the engine coolant i is changed the coolant filters
must also be changed

The cooling system ‘must contain the proper coolant ad-

ditive units to provide the.best chemical protection. Refer -

to Maintenance Speciﬁcations (Section V).

NOTE: Use only the DCA4 Coolant Test Kit, Fleetguard® '

Part No. CC-2626, to check the coolant additive concen-
tratlon m the coollng system

”

|
_Cooling System
*  Page 5-15 .
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Cooling System .
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' ISC
Maintenance Procedures at 24,000 km [15,000 mi]

< Coolant Filter/DCA4 Corrosion Resistor Cartridge - .

The correct coolant filter is- determined by the total cooling
system capacuty and other operatlonal factors

Refer to the DCA4: Malntenance ‘Guide in Malntenance
Specmcatlons (Sectlon V) for the correct selectlon of the
filter. .

Coolant Filter Replacement .

A WARNIN;G. E A

Do not remove the radiator cap from a hot engine. Hot
steam WI|| cause serious injury. ‘



ISC: .
Maintenance Procedures.at 24,000 km[15,000 mi]

Coolant Filter Removal = =~ -

¢+ 4 WARNING 4
- Wait until the coolant temperature is below 50°C [122°F]
before removing the pressure cap. Remove the coolant
system pressure cap and close the shutoff valve before
removing the coolant filter. Failure to do so can result
in personal injury from heated coolant spray..

Turn the shutoff valve to the OFF paosition by rotating the
knob from vertical to horizontal in the direction shown in the
illustration. '

Remove and discard the coolant filter. -

Cooling $ystem_
- Page 5-17.
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- Maintenance Procedures at 24,000 km [15,000 mil" )

Cooling System

Page 518 ' ' -

Clean

“Clean the gasket surface.” -
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Install

A CAUTION A~

Do not allow oil to get into the fiiter. Oil will damage the

DCA. _
/\ CAUTION A~

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

Apply a thin film of lubricating oil to the gasket sealing
surface before installing the new coolant filter.

Install the coolant filter on the filter head. Tighten the filter
until the gasket contacts the filter head surface.

Tighten the coolant filter an additional 1/2 to 3/4 of a turn,
or as specified by the manufacturer.

Mamtehénce Procedures at 24 000 km [15 000 m|] ,

Coollng System
Page 5-19 :
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‘ Cooling System

Page 5-20
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IS¢
Maintenance Procedures at 24,000 km [15 000 mi]'

A CAUTION A

The valve must be in the ON positlon to prévent engme‘
damage.

Turnthe shutoff tothe ON posutlon by rotating the knob from
horizontal to vertical in the direction shownin theillustration.

BT

G Install the cqolar)t‘\system‘ ere's‘slUre E:_ép. L



"1SC : ‘, ' Cooling System:
Malntenance Procedures at-24,000 km [15, 000 mi] , _ Page 5-21
. e _

Operate the engine, and check for coolant leaks. o

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




Cooling System IsC
Page 5-22 ' Maintenance Procedures at 24,000 km [15,000 mi]
~NOTES
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Maintenance Procedures at 48 000 K|Iometers [30 000 »
_r Miles], 1000 Hours, oriYear . . .. . .
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ISC: : ' ' ‘Maintenance Procedures General Informatlon
Maintenance Procedures at' 48 000-km: [30,000 m|] .. o Page 6=1

Maintenance Procedures - General Informatlon o \

All checks or inspections listed under daily or previous maintenance intervals must also be performed at this tlme in
addition to those listed under this maintenance mterval

|
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Drive Belt‘s'
Page 6-2
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Maintenance Procedures at 48,000 km [30,000 mi]
Drive Belts o

Maintenance Check

Inspect the belts daily. Check the belts for intersecting
cracks. Transverse (across the belt width) cracks are ac-
ceptable. Longitudinal (direction of the belt length) cracks
that intersect the transverse cracks are not acceptable.
Replace a beilt if it is frayed or has pieces of material
missing. Refer to Section A for belt adjustment and re-
placement procedures.

Belt damage can be caused by
* Incorrect tension
¢ |ncorrect size or length
Pulley misalignment- o
incorrect installation » ’
Severe operating environment L
Oil and grease onthe belts. =~ = "

R
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iISC | o B Fan Hub Belt‘ Driven .
Mamtenance Procedures at 48,000 km (30,000 m|] : Page 6-3

Fan Hub Belt Driven

Maintenance Check
Remove the drive beit.

17400008

NOTE: The fan hub must rotate W|thout any wobble or
excessive end play.

_» Check the fan hub bearing. ‘
Fan Hub End Play

mm ] . in
0.15 MAX 0.006




Belt Tensioner, Automatic
Page 6-4

S _ - 1SC

Maintenance Procedures at 48,000 km {30,000 mi]
Belt Tensioner, Automatic o
Maintenance Check

Every 48,000 km [30,000 mi], 1000 hours, or 1 year, which-
ever occurs first, inspect the automatic belt tensioner.

With the engine turned off,.check that neither the top nor.
bottom tensioner arm stop is touching the cast boss on the,,
tensioner body. If either of the stops is touching a boss, the:,
alternator belt must be replaced. Check to make sure the
correct belt part number is being used if either condition
exists. .

Check the tensioner pulley and body for cracks. If any
cracks are noticed, the tensioner must be replaced. Refer
to a Cummins Authorized Repair Facility. Check the ten-
sioner for dirt buildup. If this condition exists, the tensioner
must be removed and steam-cleaned.
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ISC ' Belt Tensioner, Aut‘pmatic
- Maintenance Procedures at 48,000 km [30,000 mi] ' Page 6-5

Check that the bottom tensioner arm stop is in contact with ~ /—
the bottom tensioner arm stop boss on the tensioner body.
If these two are not touching, the tensioner must be
replaced. o ‘ ’

arm contacting the stationary circular base. If there is evi-
dence of these two areas touching, the pivot tube bushing
has failed and the tensioner must be replaced.

Inspect the tensioner for evidence of the pivoting tensioner




.
Belt Tensioner, Automatic ' , IS¢
Page 6-6 : - Maintenance 'Procedures at 48, 000 ‘km [30,000 mi]

1M ' mm 1 = “:A worn tensioner that has play in.it or a'belt. that “walks" off
: :.'_I'(S pulley possmly mdlcates pulley mlsallgnment
~“NOTE: Maximum pulléy misalignment is three degrees -

' This measurement can be taken witha stralghtedge and an
&V inclinometer.

Install the belt.

0800022
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Mamtenance Procedures at 96 000 K|Iometers [60 000
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ISC. Mamtenance Procedures General Informatlon
Maintenance Procedures at 96,000 km. [60, 000 m|] . Page 7-1
Maintenance Procedures - General Ilnformatlon ‘ ‘1 ‘
All checks or mspectlons listed under daily or previous maintenance intervals must also be performed at thls‘tlme in
addition to those listed under this maintenance interval. _ \}

\




Cooling. System : ‘ 1SC
Page 7-2 . Maintenance Procedures at 96,000 ‘km [60,000 mi]

@ Cooling System

Dram

A WARNING' A

Wait until the temperature is below 50°C'[122°F] before
removing the coolant system pressure cap. Failure to

\ 2 . : : do so can cause- personal |n|ury from heated coolant

& ) 7, _ spray. - .
| ‘ A WARNING A :

) ' Avoid prolonged or repeated skin contact with used

/"’””ﬂ r‘m _’___,'_,_-—r;;-m antifreeze. Such prolonged, repeated contact can cause
=~ — 1 s skin disorders or other bodily injury. -

A\ CAUTION A

Protect ‘the environment: Handlmg and dlsposmg of
used antifreeze is subject to federal, state, and local
regulations. Use authorized waste dispOsal facilities,
including civic amenity sites and garages providing
authorized facilities for the receipt of used antifreeze.
If in doubt, contact local authorities of the environ-
mental protection agency (EPA) for guidance as to
proper handling of used antifreeze.

¢ Avoid excessive contact, and wash thoroughly after

contact.
¢ Keep out of reach of children.



ISC ' '
F.Mamtenance Procedures at 96,000 km [60 000 mi]

A WARNING A

Coolant is toxic. If not reused dispose of in accordance
with local environmental regulatlons

o

Drain the cooling system by opening the drain valve on the
radiator and removing the plug in the bottom of the water
‘inlet hose. A drain pan with a capacity of 19 liters {5 gal] will

be adequate for most appllcatlons _

Check for damaged. hoses and Ioose or damaged hose-

'clamps Replace as requtred
Check the radiator for leaks, damage and bundup of dlrt
Clean and replace as reqmred

®

Cooling System
Page 7-3
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Cooling System

[5 gal] per minute.

' ' - 1se
Maintenance Procedures at 96,000 km [60,000 mi]
Flush | '
A cauton A o
The system must be filled properly to prevent air locks.
During filling, air must be purged from the engine cool-
ant passages. Be sure to open the petcock on the af-
tercooler for aftercooled engines. Wait 2 to'3 minutes

to allow air to be vented; then add mixture to bring the
level to the top. ' ‘ o o

NOTE: Adequate venting is provided for afill rate of 19 Iitefs'

A cawtion A
Do not install the radiator cap. The engine is to be
operated without the cap for this process. - o
Fill the system with a mixture of sodium carbonate and
water (or a commercially available equivalent). o

NOTE: Use 0.5 kg [1Ib] of sodium carbonate for every 23
liters [6 gal] of water. : i ‘



b

ISC : - ‘ Cooling System.
Maintenance Procedures at 96,000 km 60,000 mi] ; . Page 7-5

A VWARNING 4

Coolant is toxic. If not reused, dlspose of inaccordance,
withlocal envuronmental regulatlons

.Operate the engine for 5 mmutes with the coolant tem-
perature above 80°C [176°F]. : . :

S}hut the engine off, and dram the cooling system.

Fill the cooling system with high-quality water.

NOTE: Be sure to vent the engme and aftercooler for com-
plete filling.

' .NOTE: Do not install the radlator cap or the new coolant
filter. o

=

i
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Cooling',System,:‘* : o T |- o
Page 7-6-. . : o Maintenance Procedures at-‘96 000 km [60,000 mi]-"

Operate the engine for 5 minutes with the coolant tem- .
perature above 80°C [176°F] . :

Shut the englne off, ‘and dram the coolmg system

NOTE: If the water belng dramed is still dlrty, the system-'fi
must be flushed agam untll the water is: clean L

PN




ISC - ' ‘ Cooling System
Maintenance Procédures -at. 96,000 km [60,000 mi] o » Pag'e 7-7

- A cAauTIoN A

The system must be filled properly to prevent air locks.
During filling, air must be purged from the engine cool--
ant passages. Be:sure to open the petcock:on the: af- .
tercooler for aftercooled engines. Wait 2 to 3 minutes
to allow air to be vented; then add mixture to bring the
level to the top.

The system is designed to use a specific quantity of cool-
ant. If the coolant level is low, the engine will run hot.

If frequent addition of coolant is necessary, the engine or
system has a leg'<, Find and repair the leak.

The system Fas é:’fdesigned fill rate of 19 liters [5 gal] per
minute. ' . |




Cooling System”. . -:-:: 5 ¢

Page 7-8:
© 60-PERCENT BOePEFICENT
‘WATER |- ‘WATER
SO-PEHCENT‘l SO-PERCENT..
ANTIFREEZE ANTIFREEZE

' ISc:
Maintenance Procedures at 96,000 km-{60; 000. ‘mi}:

. e

A CAUTION A

Never use water alone for coolant This can result |n"
damage from corrosion. . o

Use amixture’ of 50 percent water and 50- percent ethylene"f‘
glycol or propylene glycol dntifreeze 'to fill the cooling sys-'
tem.

. Coolant Capacity (Engine Only)
liters U.S.gal

ISC 10.9 MAX 1.5
(Charge-Air Cooled) :

A WARNING A

Before removmg the pressure cap, wait untll the cool-‘"
ant temperature is below 50°C [120°F]. Failure to do'so"

.€an cause personal lnjury from heated coolant spray.

InstaII the pressure cap. Operate the englne untrl the cool-,
ant reaches a temperature of 80°C [180°F], and check for:
coolant leaks.

Check the coolant level again to make sure the system is
full of coolant or that the coolant level has risen to the hot
level in the recovery bottle on the system, if so equipped.
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Maintenance Procedures: at 96, 000 km [60,000 mi]

Vibration Damper Rubber

Inspect

Check the index lines (A) in the vrbratlon damper hub (B)
and the inertia member (C). If the lines are more than 1.59
mm [1/16in] out of allgnment replace the vibration damper»

Inspect the rubber member for deterioration. If pieces of
the rubber are missing or if the elastic member is more than

3.18 mm [1/8 in] below the metal surface replace -the .

damper. .

NOTE: Look for forward movement on the damper rlng on
the hub. Replace the vrbratlon damper it any movement is

detected.

Vlbratlon Damper; Rubber:

Page 79
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Vibration Damper
Page 7-10
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ISC-
: Maintenance Procédures at' 96 ,000 km- 160,000 m|]‘i

Vlbratlon Damper
Inspect N

A CAU.TION A

The silicone fluid in the vibration damper will become
solid after extended service and will make the damper
inoperative. An inoperative vibration damper cancause’
major engine or drivetrain failures.

‘Check the vibration damper for evidence of fluid Ioss dents )

and wobble. Inspect the vibration damper thickness for any
deformation or raising of the damper cover plate.

If any variations or deformations are detected, refer to the
Troubleshooting and Repair Manual, ISC Engine, Bulletin
No. 3666245, for inspection procedures.
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| Mamtenance Procedures at 241 500 Kllometers [1-5(:)‘,000
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‘ ISC : Mamtenance Procedures . General Informatlon
. Maintenance Procedures at 241,500 km [1 50, 000 m|] : . . .

Page 8-
Maintenance Procedures - General Informatlon ] '

i

All checks or inspections listed under da|Iy or prevnous maintenance intervals must also be performed at thls tlme in
addltlon to those Ilsted under this maintenance interval.




Overhead Set ' |

- ISC,
Page.8-2 ‘ _ . Mamtenance Procedures at 241,500 km [150, 000 -mi}. ~

@. Overhead Set

Vaive lash réset must be performed at241 500 km [1 50 000"'{
mi] and at 81,000 km [50,000 mi] intervals thereafter.

@@ Measure .. - . .

T , A\ CAUTION- A

' Engine coolant temperature should be less than 60°C
[140°F].

Remove the plastic fuel pump drive cover located on the
front of the engine.




ISC , _ , .
Maintenance Procedures at 241,500 km [150,000 mi]

Use the barring tool, Cummins Part No. 3824591, to rotate
the crankshaft to align the top dead center (TDC) marks on
*'the gear cover and fuel pump gear. _

Remove the rocker lever cover and gasket.

.Overhead Set
Page 8-3
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Overhead Set -.
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’ : ISC
Maintenance Procedures at 241,500 km [150,000 mi] :

With the engine in this position, lash can be reset on the
following rocker arms: 11, 1E, 2l, 3E, 4l, and 5E.

Nominal Vaive Lash -
Intake 0.305 mm Nominal 0.012in ..~
~Exhaust 0.559 mm  Nominal  "0.022in

Reset lash to the nominal specification above.

NOTE: Valve lash measurements are sometimes performed
as part of a troubleshooting procedure. If the lash mea-
surement does not coincide with a scheduled lash reset (at
241,500 km [150,000 mi] or 31,056 km [50,000 mi] intervals
thereafter), and the measurement falls within the following
range, the lash does not need to be reset. Lash measure-
ments in this range will not affect engine performance,
noise, emissions, or durability. -

Valve Lash Acceptable Range

: mm ‘ in
Intake 0.152 MIN . 0.006 .
. 0.559 MAX . 0.022
Exhaust 0.381 - MIN 0.015

0.813 MAX 0.032



ISC- '
Maintenance Procedures.at 241,500 km [150,000 mi]

Reset valve lash by inserting the proper feeler gauge be-
tween the crosshead and the rocker lever ball insert and

socket. -If the lash- measurement is out of specification, -

loosen.the locknut, and adjust.the lash to nominal speci-
fications. - _ : o
Tighten the locknut to the rocker lever and measure again.

’

Use a barring tool, Cummins Part No. 3824591, to rotate
the crankshaft 360 degrees (the mark on the fuel pump
gear rotates 180 degrees), and measure lash for rocker
arms 2E, 3, 4E, 5, 61, and 6E.

Reset to nominal specification.

»Ov'erhej‘ad Set
Page 8-5
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Overhead Set ISC:.
Page 8-6 - . Maintenance Procedures at 241,500 km [150,000 mi]-:

3-;Install the gasket and rocker lever cover. ' -
Torque Value: 12 Nem [106 in-Ib]

®

' < Install.the fuel pump drive cover.
& '
AN .
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Section A:- Adjustment, Repair, and Replacement

Drive Belt, Water Pump
Remove

3/8-Inch Square Drive |
Lift the tensioner to remove the drive belt. -

NOTE: The belt tensioner winds in the direction that the
spring tang is bent over the tensioner body. To loosen the
tension on the belt, rotate the tensioner to wind the spring
tighter. '

A CAUTION A
Applying excessive force in the opposite direction of

wind-up or after the tensioner has been wound-up to
the positive stop can cause the tensioner arm to break.

1

Drive Belt, Water 'Pump
Page A-1

Dt

e AN

i
g4 . )
R .

* fa9toaa ;




whwhE

Belt Tensioner, Automatic
Page A-2

1sC
‘Section: A - -Adjustment, Repair, and Replacement

Install _
3/8-Inch Square Drive

Lift the tensioner-to-install the d‘rive belt.' o T

LA MmO A
The belt tensioner is spring-loaded and must be piv-

oted away from the drive belt. Pivoting in the wrong
direction can result-in. damage to the belt tensioner.

Belt Tensioner, Automatic

Preparatory’
Remove the drive belt.



ISC | i} : Be'lthensioner,‘Autic)m'atic
-Section A - Adjustment, Repair, -and Replacement - C ~ _ Paige,A-'s

Remove _ R ,
/A CAUTION A SERI

The belt tensioner is spring-loaded and must be piv-
oted away from the drive belt. Pivoting in the wrong @
direction can damage the belt tensioner. I :

3/8-Inch _St_juare’ Drive

Lift the” belt tensioner to-relieve tension in the belt, and
remove the belt.

15 mm . . .
Remove the capscrew and belt tensioner from the bracket. Ly

&

17400041



Belt Tensioner, Automatic
Page A-4 :
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Section A - Adjustment, Repair, and Replacemfrﬁ
Install
15 mm o
Install the belt tensioner and capscrews. - L
Torque Value: 43 Nem  [32 ftdb] - -

3/8-Inch Square Drive ST R

Lift and hold the tensioner. Install the drive belt; and release.
the tensioner.

Service Tip: If difficulty is experienced installing the drive
belt or if the belt seems too short, position the belt over the
grooved pulleys first; then, while holding the tensioner up,
slide the belt over the water pump pulley. .. . -
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Section A --Adjustment, Repair,:and Replacement

Fan Spacer and Pulley
Preparatory

Remove the drive belt.

SERVICE TIP: Loosen the capscrews before remOving the
belt, and tighten the capscrews after the belt is installed.

Remove
3/8-Inch Square Drive

Lift the tensioner to reliévé tension in the belt. Remove the
belt. ) . . :

/A CAUTION A

The belt tensioner is spring-loaded and must be piv-
oted away from the drive belt. Pivoting in the wrong
direction can result in damage to the belt tensioner.

Fan Spacer énd Pulley
Page A-5
-
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Fan Spacer and Pulley
Page A-6
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ISC
Section A - Adjustment, Repair, and Replacement

Remove the fan capscrews, fan, and spacer.- .
@ Remove the fan pulley.

Install
13 mm
Install the fan pulley.
qu Install the spacer, fan, and fan cépscrews.

Torque Value: 24 Nem [18 ft-Ib]



ISC ' " o B . Fan Spacer and Pulley
Section A:- Adjustment Repalr, and Replacement S age :

3/8 Inch Square Drive:  ~ '~ - . Lo ﬂ
Lift the tensioner, and install the belt B co
Service Tip: If difficulty is experienced installing the drive
belt or if the belt seems too short, position the belt over the

grooved pulleys first; then, while holding the tensioner up,
slide the belt over the water pump pulley.

A
Q5

17d00008
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Coolant Thermostat
Page A-8
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, - ISC
Section A - Adjustment, Repair, and Replacement
: ’ L R )
Coolant Thermostat
Preparatory

A WARNING 4

Avoid prdlonged or repeated skin contactiwith used
antifreeze. Such prolonged, repeated contact can cause
skin disorders or other bodily injury.

A WARNING 4

Wait untii the temperature is below 50°C [122°F] before
removing the coolant system pressure cap. Failure to
do so can cause personal injury from heated coolant

spray.
Drain the coolant from the radiator.
Disconnect the upper radiator hose.



ISC . , o B .
Section A - Adjustment, Repair, and Replacement .

Remove

10 mm

. Remove the water outlet tube capscrews and water outlet
tube.

Remove the thermostat.

Clean
Clean all the mating surfaces.

NOTE: Do not let any debris fall into the thermostat cavity
when cleaning the surfaces. '

R

<

Coolant Thermostat
Page A-9




Coolant Thermostat : ISC
Page A-10 _ Section-A - Adjustment, Repair, and Replacement

Install

Install the new thermostat into the thermostat housing.
Make sure that the top and bottom o-rings are in place.

10 mm
Install the water outlet tube and capscrews. '
Torque Value: 24 Nem [18 ft-Ib]
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ISC ‘ - _ Charge-Air Cooler (CAC)
Section A - Adjustment, Repair, and Replacement Page A-11

Awwron A @
Always vent the engine and aftercooler during filling to

remove air from the coolant system, or overheating will
result.

Fill the cooling system.
Operate the engine, and check for leaks.

Charge-Air Cooler (CAC)
‘General Information

NOTE: The long-term integrity of the charge-air cooler (CAC)
system is the responsibility of the vehicle and component
manufacturers; however, the following can be checked by
any Cummins Authorized Repair Facility.

O ’5‘ /’,1 Nipg
G
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b,
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Charge-Air Cooler (CAC)

Page A-12
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. ISC
Section A - Adjustment, Repair, and Replacement

Pressure Test _
Pressure Gauge_, Part No. ST-1273

Install pressure gauge, Part No. ST-1273, to the fitting in
the turbocharger outlet. :

Install another pressure gauge, Part No. ST-1273; in the
intake manifold: _ o o

Operate the engine at rated rpm and load. Recofd the

. readings on the two gauges. ' ,
. If the differential pressure is greater than 50 kPa [7 psi],

check the charge-air cooler for plugging. Clean or replace
if necessary. '

Temperattire Differential Test

Install a temperature gauge in the intake manifold. '

Lock the fan drive in the ON mode to prevent erratic test
results. This can be done by installing a jumper across the
temperature switch or supplying shop air to the fan. Refer
to the fan drive manufacturer for lockup procedure.

NOTE: Some trucks have a manual switch that will lock on
the fan. o ' '



ISC -
Section A - Adjustment, Repaif, and Replacement

Operate the engine at rated rpm and load. Record the
intake manifold temperature.

Measure the ambient temperature at least two feet in front
of the vehicle. )

The maximum temperature differential must not be greater -

than 25°C [77°F].

If the temperature differential is greater than 25°C [77°F]},
check the charge-air cooler for dirt and debris on the fins,
and clean as necessary. If the problem still exists, check
the cooler for internal contamination or.plugging.

Leak Test
A WARNING 4

To prevent injury in the event of the pressure cap blow-
ing off, the pressure cap must be attached with a chain
to the aftercooler. .

To check the charge-air cooler for cracked tubes or header,
remove the inlet and outlet hoses from the cooler.

Remove the charge-air cooler.
Use Service Tool No. 3824556 to install a cap over the

outlet side of the cooler. Install a pressure gauge and a

shop air supply line to the inlet side of the cooler.

Charge-Air Cooler (CAC)
‘ PagF A-13
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Charge-Air Cooler (CAC)
Page A-14
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Section A - Adjustment, Repair, and Replacement

Apply 207 kPa [30 psi] of air pressure to-the cooler. If the.
pressure drop is 48 kPa [7 psi] or more in 15 seconds, the
charge-air cooler must be repaired or replaced. Refer to
the charge-air coolermanufacturer for repair instructions..

NOTE: A leak tank can be used to locate the air leak.

~ A CAUTION A
The charge-air cooler must be cleaned following any.
turbocharger or air cleaner failure. Debris trapped in the
charge-air cooler, if not cleaned, can cause internal
engine damage. .



ISC . - I Starting Motor

Section A - Adjustment, Repair, and Replacement o Pag’é A-15°"
Starting Motor - - e eg@ ‘
Preparatory, - . . :

Disconnect the ground cable from the battery terminal.
Identify each electrical wire with a tag indicating location. '

Remove @@ - |
Remove the electrical connections from the batteries, nega- | .
tive (-) cable first. - ‘ : . ! i @ ——

Remove the electrical connections from the starter motor,
and identify each wire with a tag indicating location.




Starting Motor : ISC
Page A-16 Section A - Adjustment, Repair, and Replacement

10 mm :
A | Remove the three capscrews and the $tarter motor.

R

’ sb200ma

Install

10 mm

Install the starter motor in the reverse order of removal.
-Connect all the cables. Connect the negative (-) cable last.
Torque Value: 43 Nem [32 ft-Ib]

© & K

sb8bdha
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Section A.- Adjustment, Repair, and Replacement

. A wanne A
Always connect the ground or negative (-) cable last to
avoid arcing that can ignite explosive battery gases.

Install and tighten the battery electrical connections. Con-
nect the negative (-) cable last.

Starting Motor
Page A-17
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Alternator
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IsC
Section A - Adjustment, Repair, and Replacement

Alternator
Preparatory

A WARNING 4

Always connect the ground or negative (-) cable last to
avoid arcing that can ignite explosive battery gases.

Disconnect the ground cable from the battery terminal.
Remove and tag all wires.

Remove the drive belt from the alternator pulley.

Refer to the Troubleshooting and-Repair Manual, ISC En-
gine, Bulletin No. 3666245.



ISC o | | _ ' Alternator
Section A - Adjustment, Repair, and Replacement 7 Page A-19

Remove
13 mm

Remove the alternator link capscrew. .

16 mm
Remove the alternator mounting capscrew.
Remove the alternator.

13900036 | -
i



Alternator : _ : . . IsC
Page A-20 . : , Section A - Adjustment, Repair, and Replacement

- Install : v . :
| | &\ . To install the alternator, the alternator mounting compo-
" " nents must be tightened in the following sequence:

1. Alternator-to-alternator bracket capscrew

2. Lower brace-to-alternator capscrew

3. Lower alternator brace-to-water pump capscréw
4, Water inlet-to-block capécrews. ' '

NOTE: The wrench size and torque value is determined by
. the make and model of the alternator. Refer to the Trouble-
_ shooting and Repair Manual, ISC Engine, Bulletin No.
3666245. .

™
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ISC System Diagrams - General Information
Section D --System Diagrams ' Page D-1:
)

System Diagrams - General Information : | o
General Information '

|
The following drawings show the flow through the engine systems. Although the parts can be different for various
applications and installations, the flow remains the same. The systems shown are

* Fuel system _

¢ Lubricating oil system ' i
"« Coolant system

¢ Intake air system

» Exhaust system : : |

. Compressed air system. ‘ -

Knowledge of the engine éystems can help in troubleshboting, éerviding, and genéral maintenance of the engine.
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Flow Diagram, Fuel System

Page D-2

Flow Diagram, Fuel System
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ISC Flow Diagram, Fuel System

Section D - System Diagrams ‘ Page D-3
1. Fuel from supply tank 6. Distributor outlet fitti'ng
2. Electronic lift pump 7. High-pressure supply lines
3. Fuel filter and water separator 8. Fuel connector
4. Fuel drain line 9. Injectors
5. Cummins Accumulator Pumping System (CAPS) in- 10. Fuel return to supply tank.

jection pump




Flow Diagram, Lubricating Oil System ISC
Page D-4 Section D - System Diagrams

Flow Diagram, Lubricating Oil System

07d00003



ISC Flow Diagram, Lubricating Oil System

Section D - System Diagrams Page D-5
1. Gerotor Iubricating oil pump 8. Filter bypass valve
2. Pressure regulating valve closed ) 9. Filter bypass valve closed
3. Pressure regulating valve open 10. Filter bypass valve open
4, From lubricating oil pump 11. To lubricating oil filter
5. To lubricating oil cooler 12. Full flow lubricating oil filter
6. To lubricating oil pump 13. Fi'om lubricating oil filter
7. Lubricating oil cooler ' 14. Main lubricating oil rifle.
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Flow Diagram, Lubricating Oil System
Section D - System Diagrams

Page D-6

Lubrication for the Turbocharger
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1. Lubricating oil filter

2. Turbocha;ger lubricating oil supply
3. Turbocharger lubricating oil drain
4. To main lubricating oil rifle.

Flow Diagram, Lubricating O

il System
Page D-7




Flow Diagram, Lubricating Oil System _ . " ISC
Page D-8 Section D - System Diagrams

Lubrication for the Power Components i
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ISC Flow Diagram, Lubricating Oil System

Section D - System Diagrams Page D-9
|
1. From lubricating oil cooler 5. To piston cooling nozzle 1 ‘
2. Main lubricating oil rifle 6. To connecting rod beé'ring. ‘

3. To camshaft
4. From main lubricating oil rifle

l
\
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Flow Diagram, Lubricating Oil System
Section D - System Diagrams

Page D-10

Lubrication for the Overhead -




ISC Flow Diagram, Lubricating Oil System

Section D - System Diagrams Page D-11
1. From cam bushings 5. Rocker lever bore ’
2. Transfer slot v 6. Rocker lever.

3. Rocker lever support
4. Rocker lever shaft




Flow Diagram, Cooling System
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Flow Diagram, Cooling System
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Section D - System Diagrams Page D-13
- 1. Coolant inlet from radiator 7. Coolant supply to cylinder head

2. Water pump suction 8. Coolant return from cylinder head

3. Coolant flow through lubricating oil cooler ' 9. Block upper water manifold

4. Block lower water manifold (to cylinders) 10. Thermostat bypass

5. Coolant filter inlet 11. Coolant return to radiator

6. Coolant filter outlet -




Flow Diagram, Air Intake System ISC
Page D-14 Section D - System Diagrams

Flow Diagram, Air Intake System -
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1. Intake air inlet to turbocharger
2. Turbocharger air to charge air cooler
3. Charge air cooler

4. Intake manifold (integral part of cylinder head

5. Intake valve

Flow Diagram, Air Intake System
Page D-15
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Flow Diagram, Exhaust System

Page D-16

Flow Diagram, Exhaust Systein
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Flow Diagram, Exhaust System
Section D - System Diagrams

Page D-17
1. Exhaust valve

2. Exhaust manifold (pulse type)
3. Dual-entry turbocharger
4. Turbocharger exhaust outlet.




Flow Diagram, Compressed Air System
Page D-18 ‘

Flow Diagram, Compressed Air System
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, o " Flow Diagram, Co‘mp‘re_sse,d Air Ssteni
Section D - System Diagrams: R '

. ‘ Pag? I_)-19
1. Airin S | : 5. Lubricating oilin .~~~ . |

2. Airout . . ) ... 6. Lubricating oil out (intgrhal' toE the gear 'housin"g). .
3. Coolant out ' " E U
4. Coolant in




Flow Diagram, Compressed Air System , ' ' ISC
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Section L - Service Literature ‘ ' o _ Page L-1

Additional Service Literature

The following publications can be purchased. : » C 1

Bulletin No. | Title of Publication

3666262 s Operatlon and Malntenance Manual, ISC Engines 3

3666245 Troubleshooting and Repalr Manual, 1SC Englnes 1

3666267 ISC Wiring/Fault Code Diégrah » I

3669001 ‘ Fuel for Cummiﬁs Engines Bulletin _ ? ,

3810340 ~ Cummins Engine Oil Recomendationé Bulletin ‘ A S
‘ 3666132 _‘;‘-,‘Coolant Requsrements and Mamtenance‘BuIletm L

3666271 o ‘ Troubleshootlng and Repalr Manua| ISC Fuel System ISC Englnes A } :
|
' 1

i



Service Literature Ordermg Location
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Service Literature Ordering Location - B
' - Ordering Location
Cummins Distributors

~ Contact 1 800 DIESELS | . . ., =5 .=~
(1-800-343-7357) L

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 (exclud‘ing
Australia and New Zealand)

Au:strali.a and New Zealand

Obtain current prrce information from your local Cummrns Distributor.

g-01 (loc)

- Royal Oak'Way South

ISC

.. . .Section-L - Service Literature

Cummins Engine Co;; Ltd.

Daventry
Northants, NN11 SNU, England

Cummins Amerrcas Inc.

. 16085 N.W. 52nd Avenue

Hialeah, FL 33104
Cummins Engine Co., Inc.

International Parts Order Dept., MC 40931 "’."

Box 3005
Cqumbus IN 47202- 3005

Cummms Diesel Sales. Corp
Literature Center

8 Tanjong Penjuru

Jurong Industrial Estate

- Singapore

Cummins Diesel Australia

" Maroondah Highway, P.O.B. 139
Ringwood 3134
Victoria, Australia
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COmponent Manufacturers’ Addresses

NOTE: The foIIowmg list contains addresses and telephone numbers of suppllers of accessories. used on Cummlns
engines. Suppllers can be contacted directly for any specifications not covered in this manual.. P

A|r Compressors

Bendlx Heavy Vehicles Systems
Div: of Allied Automotive .

901 Cleveland Street

Elyria, OH 44036

Telephone: (216) 329-9000

Holset Engineering Co.; Inc. -
1320. Kemper Meadow Dnve
Suite 500

Cincinnati, OH 45240
Telephone (513) 825-9600

Midland-Grau

Heavy Duty Systems

Heavy Duty Group Headquarters
10930 N. Pamona Avenue ‘
Kansas City, MO 64153
Telephone:.(816) 891-2470

Air Cylmders

Bendix Ltd

Douglas Road
Kingswood

Bristol

England '
Telephone: 0117-671881

Catching Engineering

- 1733 North 25th Avenue

Melrose Park, IL 60160 -
Telephone: (708) 344-2334

TEC - Hackett Inc.

8909 Rawles Avenue
Indianapolis, IN 46219
Telephone: (317) 895-3670

Air Heaters

Fleetguard, Inc. L
1200 Fleetguard Road

" Cookeville, TN 38502

Telephone: (615) 526-9551

Kim Hotstart Co.
P.O. Box 11245.
Spokane, WA 99211-0245

.Telephone (509) 534-6171

Component Manufacturers’ Addresses
Page M-1

g b
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A|r Starting Motors

ingersoll Rand

Chorley New Road
Horwich

Bolton

Lancashire .

England

BL6 6JN

Telephone: 01204-65544

Ingersoll-Rand Engine
Starting Systems ’ : \
888 Industrial Drive '
Elmhurst, IL 60126

Telephone: (708) 530-3875

StartMaster

Air Starting Systems

A Division of Sycon Corporatlon
9595 Cheney Avenue

P. O. Box 491

Marion, OH 43302

Telephone: (61 4) 382- 5771

g-04 (cmp-add)




Component Manufacturers’ Addresses

Page M-2

Alternators

Robert Bosch Ltd.

P.O. Box 98

Broadwater Park

North Orbital Road .
Denham '
Uxbridge

Middlesex UD9 5HG
England

Telephone: 01895-833633

Butec Electrics” = '\
Cleveland Road
Leyland

PR5 1XB

England :
Telephone: 01744-21663

C.A.V. Electrical Equipment-
P.O. Box 36

Warple Way

London

W3 7SS

England

Telephone: 01-743-3111 + - -~

A.C. Delco Components Group
Civic Offices

Central Milton Keynes

MK9 3EL o

England

Telephone: 01908-66001

C. E. Niehoff & Co.

2021 Lee Street
Evanston, IL 60202
Telephone: (708) 866-6030

Delco-Remy America .
2401 Columbus Avenue
PO. Box 2439

Anderson, IN 46018 =
Telephone: (317)., 646-3528

Leece-Neville Corp.

400 Main Street

Arcade, NY 14009 - .- L
Telephone: (716) 492-1700 -

Aucxiliary Brakes - -

The Jacobs Manufacturing Company '

Vehicle Equipment Division -
22 East Dudley Town Road
Bloomfield, CT 06002
Telephone: (203) 243-1441

Belts

Dayco Rubber U.K.
Sheffield Street
Stockport

Cheshire

SK4 1RV

England

Telephone: 061-432-5163

ISC

Section M - Component Manufacturers
" T.B.A. Belting Ltd.

PO. Box 77+ -

. Wigan, -

Lancashire S
WN2 4XQ o
England

Telephone: 01942-59221

Dayco Mfg.

Belt Technical Center

1955 Enterprize: = .- E
Rochester Hills, MI 48309 .,
Telephone:*(810) 853-8300 =

Gates Rubber Company
900 S. Broadway
Denver, CO 80217

Goodyear Tire and
Rubber Company
Industrial Products Div.
2601 Fortune Circle East
Indianapolis, IN 46241
Telephone: (317) 898-4170

Catalytic Convertors -

Donaldson Company, Inc.
1400 West 94th Street
P.O. Box 1299 | ‘
Minneapolis, MN 55440
Telephone: (612) 887-3835
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Nelson Division
Exhaust and Filtration Systems

1801 U.S. Highway 51 PO. Box 4‘28'

Stoughton, W1 53589
Telephone: (608) 8§73-4200

Walker Manufacturing

3901 Willis Road

PO. Box 157

Crass Lake, Ml 49240 .~ =
Telephone: (517) 522 5500 -

Coolant Level SW|tches

Robertshaw Controls Company
PO. Box 400 .
Knoxville, TN 37901
Telephone: (216) 885—1773

Clutches

Twin Disc International S.A.
Chaussee de Namur
Nivelles

Belguim

Telephone: 067-224941

Twin Disc Incorporated . . .. |
1328 Racine Street =
Racine, W! 53403 .
Telephone: (414) 634-1981-

Coolant Heaters

Fleetguard, Inc.

1200 Fleetguard. Road.
Cookeville; TN 38502~
Telephone: (615) 526-9551 -

Drive Plates

Detroit Diesel Allison )
Division of General Motors a
Corporation '
P.O. Box 894

Indianapolis, IN 46206—0894
Telephone: (317) 242-5000

Electric Starting: Motors

Butec Electrics
Cleveland Road. .
Leyland

PR5 1XB

England :
Telephone: 01744-21663

C.A.V. Electrical Equrpment
PO. Box 36 ’
Warple Way

London

W3 78S

England

Telephone: 01-743-3111

Component Manufacturers Addresses:
Page M-3

A.C. Delco Components Group
Civic Offices :
Central Milton Keynes

MK9 3EL

England

Telephone: 0908-66001

Delco-Remy America

2401 Columbus Avenue
P.O. Box 2439

Anderson, IN 46018 - .
Telephone: (317) 646-3528

Leece-Neville Corp. N
400 Main Street i
Arcade, NY 14009 -
Telephone: (716) 492-1700

Nippondenso Inc.

2477 Denso Drive

P.O. Box 5133

Southfield, M| 48086
Telephone: (313) 350-7500

Electronic Switches

Cutler-Hammer Products
Eaton Corporation

4201 N. 27th Street
Milwaukee, WI 53216 . . .
Telephone (419) 449—6600 :
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Page M-4-

Engine Protectlon Controls

Flight Systems Headquarters’
Hempt Road

P.O. Box 25

Mechanicsburg, PA 17055
Telephone: (717) 697-0333 . .

The Nason Company . . .. .
2810 Blue Ridge Blvd.
West Union, SC 29696
Telephone: (803) 638-9521

Teddington Industrlal :
Equipment - o
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. Ltd. :
P.O. Box A9 L
Turnbridge o
Huddersfield, West Yorkshlre
England HD6 7RD
Telephone: 01484-22244

Horton Industries, inc. - -
P.O. Box 9455
Minneapolis, MN 55440
Telephone: (612) 378-6410

Rockford Clutch Company - =
1200 Windsor Road : ‘

P.O. Box 2908

Rockford, IL 61132-2908¢° ... °
Telephone: (815) 633-7460,

Fans

Truflo Ltd.

Westwood Road
Birmingham

B6 7JF

England

Telephone: 021 557-4101

Hayes-Albion Corporatlon
Jackson Manufacturing Plant
1999 Wildwood Avenue
Jackson, M| 49202
Telephone: (517) 782-9421. -. .

Engineered Cooling Systems, Inc. -

201 W. Carmel Drive
Carmel, IN 46032

~ Telephone: (317) 846-3438

Brookside Corporation: .
P.O. Box 30

McCordsville, IN 46055
Telephone: (317) 335-2014

ISC:
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TCF Aerovent Company ..~ . .. o -
9100 Purdue Rd., Suite 101 :
Indianapolis, IN 46268-1190°
Telephone: (31 7) 872 0030

Kysor-Cadilla¢ -

1100 Wright Street
Cadillac, MI 49601
Telephone: (616) 775-4681

Schwitzer

6040 West 62nd Street .
P.O. Box 80-B ’
Indianapolis, IN 46206-
Telephone: (317) 328- 3010

Fault Lamps -

Cutler-Hammer Products
Eaton Corporation .

4201 N. 27th Street
Milwaukee, Wl 53216
Telephone (414) 449 6600 w

Fllters

Fleetguard Internatlonal Corp
Cavalry Hill Industrial Park

Lo Weedon

Northampton' lNN7 4TD
England i
Telephone: 01327- 41313
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Fleetguard, Inc. :

1200 Fleetguard Road.

Cookeville, TN 38502 D

Telephone: 1-800-22-Filters _
(1-800- 223-—4583) .

Flexplates

Corrugated Packing and -
Sheet Metal

Hamsterley )
Newcastle Upon Tyne
England

Telephone: 01207-560- 505

Allison Transmission
Division of General Motors
Corporation

P.O. Box 894

Indianapolis, IN 46206-0894
Telephone: (317) 242-5000 .

Midwest Mig. Co.

29500 Southfield Road, Sunte 122
Southfield, Ml 48076

Telephone: (313) 642-5355

Wohlert Corporation
708 East Grand River Avenue
P.O. Box 20217 ' :
Lansing, Ml 48901
Telephone: (517) 485-3750

Fuel Coolers

Hayden, Inc.
1531 Pomona Road
P.O. Box 848

Corona, CA 91718-0848 -

Telephone: (909) 736-2665

Fuel Pumps

Robert Bosch Corp.
Automotive Group
2800 South 25th Ave.
Broadview, IL 60153

Fuel Warmers

Fleetguard, Inc.
1200 Fleetguard Road
Cookeville, TN 38502

Telephone: (615) 526-9551

Gauges

AllS.
Dyfion Industrial Estate

"Ystrad Mynach

Hengoed

Mid Glamorgan

CF8 7XD

England

Telephone: 01443-812791

Grasslin U.K. Ltd.

Vale Rise

Tonbridge

Kent

TN9 1TB

England

Telephone: 01732-359888

Icknield Instruments Ltd
Jubilee Road
Letchworth -

Herts

England

Telephone: 04626-5551

Superb Tool and Gauge Co..

21 Princip Street
Birmingham

B4 61E

England

Telephone: 021-359-4876

Component Manufacturers Addresses‘-
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Kabi Electrical and Plastics::. .

Cranborne Road

Potters Bar

Herts

EN6 3JP

England

Telephone: 01707-53444 . °

Datcon Instruments
P.O. Box 128 |
East Petersburg, PA 17520

Telephone: (717) 569-5713 .




Component Manufacturers’ Addresses

Page M-6

Rochester Gauges, Inc.
11616 Harry Hines Bivd.
P.O. Box 29242

Dallas, TX 75229 =~
Telephone: (214) 241-2161

Governors

Woodward Governors Ltd
P.O. Box 15 ‘

663/664 Ajax Avenue . -

Slough

Bucks

SL1 4DD

England

Telephone: 01 753-26835

Woodward Governor Co.
P.O. Box 1519

Fort Collins, CO 80522
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

Oak Brook, IL 69521
Telephone: (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
ME22BD . . -
Telephone: 01634-71773

Honeywell Control Systems Ltd. .
Honeywell House

Charles Square

Bracknell

Berks RG12 1EB

Telephone: 01344-4245

Sundstrand Hydratec Ltd.
Cheney Manor Trading Estate .
Swindon

Wiltshire

SN2 2PZ

England :

Telephone: 01793-30101

ISC
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Sperry Vickers

P.O. Box 302

Troy, M1 48084 * »
Telephone: (313) 280-3000

Z.F :

P.O. Box 1340

Grafvonsoden Strasse -

5-9 D7070 L
Schwaebisch Gmuend
Germany

Telephone: 7070-7171:31510 -

In-Line Connectors' “# -

Pioneer-Standard Electronics; Inc. '~

5440 Neiman Parkway *. -

Solon, OH 44139 "~ o
Telephone (216) 349—1300 T

Deutsch * ‘
Industrial Products DIVISIOI’I
37140 Industrial Avenue
Hemet, CA 92343
Telephone: (714) 929-1200

" Qil Heaters

Fleetguard, Inc.

1200 Fleetguard Road
Cookeville, TN 38502
Telephone: (615) 526-9551
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Kim Hotstart Co.

P.O. Box 11245 SN
Spokane, WA 99211-0245 ¢ .
Telephone: (509) 534-6171

Prelubrication Systems

RPM Industries, Inc.

Suite 109

55 Hickory Street ..
Washington, PA 15301
Telephone: (412) 228-5130 -

Radiators ..

JB Radlator Specraltles Inc
PO. Box 292087 ...
Sacramento, CA 95829~ 2087
Telephone: (916) 381 -4791 "

The G&0O Manufacturing Company
100 Gando Drive . ‘

P.O. Box 1204

New Haven, CT 06505—1204
Telephone: (203) 562-5121

Young Radiator Company . .. .

2825 Four Mile Road
Racine, Wl 53404 °
Telephone (910) 271 -2397

L and M Radiator; Ino‘
1414 East 37th Street
Hibbing, MN 55746

Telephone: (218) 263-8993 - | . ..
Throttle Assemblles

Williams Controls, Inc.
14100 SW 72nd Avenue
Portland, OR 97224
Telephone: (503) 684-8600

Torque Converters

Twin Disc International S. A
Chaussee de Namur )
Nivelles

Belgium o
Telephone: 067-224941

Component Manufacturers Addresses
Page M-7

Twin Disc Incorporated j R
1328 Racine Street 2 ;r,.; v
Racine, WI 53403-1758 . e e
Telephone: (414) 634-1981 g

Rockford Powertrain, Inc.

Off-Highway Systems PR [

1200 Windsor Road
PO. Box 2908 . - ..
Rockford, IL 61132-2908 S
Telephone: (815) 633-7460 -
Modine Mfg. Co.

1500 DeKoven Avenue
Racine, Wi 53401

Telephone: (414) 636-1640 .
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Service Assistance

Routine Service and Parts .. ; | ' -

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.

b
I

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)

¢ Includes all 50 states, Bermuda, Puerto Rico, Virgin
Islands, and the Bahamas.

0i800vv

¢ Outside of North America contact your Regional
Office. Telephone numbers and addresses are listed
in the International Directory.

g-02 (svc-assist-frt)
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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 telephorie directory yellow pages for the one nearest you. If the
problem ‘has not been handled satisfactorily, follow the steps outlined below:

. If the drsagreement is wrth a Dealer, talk to the Cummins Drstrrbutor with whom he has his servrce agreement

2. If the disagreement is with a Distributor, call the nearest Cummlns Division or Regronal Office; however most'.
" problems are solved below the Division or Regional office level. Telephone numbers and addresses are listed in
this section. Before calling, write down the. following information: o

a.’

-9 o0 T

g.

Engine model and serial number

Type and make of equipment

Total kilometers [mrles] or hours of operatron

Warranty start date

Nature of problem

Summary of the current problem arranged in the order of occurrence
Name and location of the Cummins Distributor or Dealer

3. ifaproblemcan not be resolved satisfactorily through your Cummins Authorized Repair Locatron or Drvrsron Offrce
write to: :

Cummins Customer Assistance Center - 41403, Cummins Engrne Company, lnc Box 3005, Columbus, IN 47202 3005
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Division and Regional Offices

v

NOTE The foIIowmg I|st contams offlces inU. S Canada, Australla New Zealand and Puerto Rico.

Unlted States

Northern D|V|S|on Offlce

Cummins Engine Company, tnc.’

21 Southpark Blvd.
Greenwood, IN 46143
Telephone: (317) 885-4400
FAX: (317) 885-4423

Southern Division Office

Cummins Engine Company, Inc.

425 Franklin Road S.W.
Suite 500

Marietta, GA 30067
Telephone: (404) 423-1108
FAX: (404) 499-8240

Western Division Office

Cummins Engine Company, Inc.

5660. Greenwood Plaza Blvd.
Englewood, CO 80111
Telephone (303) 773-2866
FAX:(303) 779-1629 -

Western Reglonal Office

Cummins Engine Company, Inc.
. 569 First Street West

Sonoma, CA 95476 .
Telephone: (707) 935- 3842
FAX: N/A

Plains Regional Office

Cummins Engine Company, Inc.

1901 Central Drive

Suite 356

Bedford, TX 76021
Telephone: (817) 267-3172
FAX: N/A

Ca_nada

Canadian Division Office-

Cummins Diesel of Canada Ltd.

700 Dorval Drive

Suite 600

Oakville, Ontario L6K 3V3
Telephone: (905) 842-8070
FAX: (905) 842-8075 :

|
|
|
b
I
L

Western Canada Reglonal Office
Cummins Diesel of Canada, Ltd.:
18452 - 96th Avenue 5
Surrey, B.C. V3T aw2 )
Telephone: (604) 882-5727

FAX: (604) 882-9110

Eastern Canada Regional Offic‘e
Cummins Diesel of Canada Ltd.

7200 Trans Canada Hwy. o

Pt. Cuaire, Quebec H9R 1C0 !
Telephone: (514) 695-2402

FAX: (514) 695-8917

Central Canada Regional Office
Cummins Diesel of Canada Ltd. '
4887 - 35th Street SE ‘
Calgary, Alberta T2B 3C6

FAX: (403) 569-9974

g-05 (don"n-reglonal)
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Australia Regional Office

Diesel ReCon Australia
2 Caribbean Drive ‘
Scoresby, Victoria 3179
Australia :
Telephone: (61) 3-765-3222
FAX: (61) 3-763-0079 -

NOTE: This office also serves New .

Zealand.

Cummins Americas Regional

Office B

Cummins Caribbean
16085 N. W. 52nd Avenue
Hialeah, FL 33014
Telephone: (305) 621-1300 .

NOTE: This office sefvés' Puerto Rico

and South America excluding Brazil.. ... -

[

: ISC:
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Alabama

Birmingham Distributor
Cummins Alabama, Inc.
2200 Pinson Highway

P.O. Box 1147

Birmingham, AL 35201
Telephone: (205) 841-0421
FAX: (205) 849-5926

Mobile Branch
Cummins Alabama, inc.
1924 N. Beltline Hwy.
Mobile, AL 36601~1598
Telephone: (205) 456-2236
FAX: (205) 452-6419

Mobile Onan/Marine Branch
Cummins Alabama, Inc.

3422 Georgia Pacific Avenue
Mobile, AL 36617

Telephone: (205) 452-6426

FAX: (205) 473-6657

Montgomery Branch
Cummins Alabama, Inc.
2325 West Fairview Avenue
P.O. Box 9271

Montgomery, 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) 279-7594

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

Servnce Asmstance
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'Distributors and Branches - United States LT A

|
Tucson Branch :
Cummins Southwest, Inc.
1912 West Prince Road
Tucson, AZ 85705 . .
Telephone: (520) 887—7440
FAX: (520) 887-4173

Arkansas -

Little Rock - (Branch of . Memphls)
Cummins Mid-South, Inc. -
6600 Interstate 30 o
Little Rock, AR 72209 = = .. . .
Telephone: . . oo
Sales: (501) 569-5600
Service: (501) 569-5656
Parts: (501) 569-5613
FAX: (501) 565-2199

California

San Leandro Distributor
Cummins West, Inc.

14775 Wicks Blvd. ]

San Leandro, CA 945776779
Telephone: (510) 351-6101
FAX: (510) 352-3925

g-17 (dom-distributor)
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Arcata Branch
Cummins West, Inc.
4801 West End.Road
Arcata, CA 95521

Telephone: (707) 822-7392 .

FAX: (707) 822-7585

Bakersfield Branch
Cummins West, Inc.

4601 East Brundage Lane
Bakersfield, CA 93307

Telephone: (805) 325-9404 -

FAX: (805) 861-8719"

Fresno Branch
Cummins West, Inc.
2740 Church Avenue
Fresno, CA 93706

Telephone: (209) 495-4745

FAX: (209) 486-7402

Redding Branch
Cummins West, Inc.
20247 Charlanne Drive
Redding, CA 96001 -
Telephone: (916) 222-4070
FAX: (916) 224-4075.

Stockton Branch
Cummins West, Inc.

41 West Yokuts Avenue
Suite 131

- Stockton, CA 95207

Telephone: (209) 473-0386
FAX: (209) 478-2454

West Sacramento Branch
Cummins West, Inc.

2661 Evergreen Avenue
West Sacramento, CA 95691
Telephone: (916) 371-0630
FAX: (916) 371-2849 -

Los Angeles Distributor
Cummins Cal Pacific Inc.
1939 Deere Avenue (Irvine)
Irvine, CA 92714

" Telephone: (714) 756-8700

FAX: (714) 757-5991

Montebello Branch
Cummins Cal Pacific Inc.
1105 South Greenwood Avenue
Montebello, CA 90640
Telephone: (310) 728-8111

"FAX: (310) 889-7422 = .

ISC’
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Rialto Branch

Cummins Cal Pacific Inc. A
3061 S. Riverside Avenue
Rialto, CA 92377 .-
Telephone: (909) 877-0433.. .
FAX: (909) 877-3787

San Diego Branch
Cummins Cal Pacific Inc.
310 N. Johnson Avenue
El Cajon, CA 92020 . =~
Telephone: (619) 593-3093
FAX: (619) 593—0600

Ventura Branch _

Cummins Cal-Pacific Inc , e
3958 Transport St. ‘ ol P
Ventura, CA 93003 . ' N
Telephone: (805) 644—7281

~ FAX: (805) 644-7284

Colorado

Denver Distributor
Cummins Rocky Mountain, Inc.
5100 East 58th Avenue ~
Commerce City, CO 80022
Telephone: (303) 287-0201

FAX: (303) 288-7080
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- Denver Onan/Industrial Branch
Cummins Rocky Mountain, Inc.
5100 East 58th Ave. :
Commerce City, CO' 80022
Telephone: (303) 286-7697
FAX: (303) 287-4837

Durango Branch

. Cummins Rocky Mountain, Inc.
13595 County Road 213
Durango, CO 81301
Telephone: (970) 259- 7470
FAX: (970) 2587482

Grand Junction Branch

Cummins Rocky Mountain, Inc. * ~

2380 U.S. Highway 6 & 50
P.O. Box 339

Grand Junction, CO 81 501
Telephone: (303) 242-5776
FAX: (303) 243-5495

Connecticut R

Bronx Distributor
* Cummins Metropower, Inic.
914 Cromwell Ave.

Rocky Hill, CT 06067
Telephone: (860) 529— 7474
FAX: (860) 529-7524 :

Florida

N Tampa Distributor
Cummins Southeastern Power, Inc.
-Corporate Office

5421 N. 59th Street
Tampa, FL 33610 .
Telephone: (813) 621-7202
FAX: (813) 621-8250

Ft. Myers Branch

Cummins Southeastern Power Inc.

2671 Edison Avenue

Ft. Myers, FLL 33902 - =
Telephone: (914) 337-1211
FAX: (914) 337-5374 :

Jacksonville Branch -

Cummins Southéastern Power, Inc.

2060 West 21st Street

P.O. Box 12036
Jacksonville, FL 32209
Telephone: (904) 355-3437.
FAX: (904) 354-4594

Hialeah (Miami) Branch

Cummins Southeastern Power, Inc.

9900 N.W. 77th Court
Hialeah Gardens, FL. 33016-
Telephone: (305) 821-4200
FAX: (305) 557-2992

" Service Asmstance
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~ Ocala Branch

Cummins Southeastern Power

321 Southwest 52nd Ave.

Ocala, FL 34474-1892 . = | =
Telephone: (352) 861-1122'

FAX: (352) 861-1130

Orlando Branch

. Cummins Southeastern Power ne.

4020 North

Orange Blossom Trail

Orlando, FL 32810 :
Telephone: (407) 298-2080 ‘
FAX: (407) 290-8727 ‘

Tampa Branch
Cummins Southeastern Power, Inc )
5912 E. Hillsborough Avenue ‘
P. O. Box 11737

Tampa, FL 33610

Telephone: (813) 626-1101
FAX: (813) 626-8888

Georgia

Atlanta Distributor
Cummins South, Inc. .
5125 Georgia Highway 85
College Park, GA 30349
Telephone: (404) 763-0151
FAX: (404) 766-2132
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Albany Branch
Cummins South, Inc. -
1915 W. Oakridge Drive.
Albany, GA 31707-4938

Telephone; (912) 888-6210 -

FAX: (912) 883-1670 -

Atlanta Branch
Cummins South, Inc.

100 University Avenue, S.W. - '

Atlanta, GA 30315-2202
Telephone: (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 31401-1627
Telephone: (912) 232-5565
FAX: (912) 232-5145

Hawaii

Kapolei Distributor

Cummins Hawaii Diesel Power; Inc
91-230 Kalaeloa. Blvd ;
Kapolei, HI 96707 -

Telephone: (808) 682—8110

FAX: (808) 682-8477

Idaho.

Cummins Intermountain, Inc.
2851 Federal Way Clty

PO. Box 5212 |

Boise, ID 83705 ° .
Telephone: (208) 336-5000
FAX: N/A :

Pocatello - (Branch of Salt Lake cny)'

Cummins Intermountain, Inc. -
1429 Highway 30 West
Pocatello, ID 83201
Telephone: (208) 234-1661
FAX: (208) 234-1662. ..-

Boise - (Branch of Salt Lake Clty) ‘

ISC
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illinois

Chicago Distributor -
Cummins Northern' lllinois, Inc.
7145 Santa Fe Drive
Hodgkins, IL 60525 -
Telephone: (708) 579-9222 .
FAX: (708) 352-7547" '

Bloomington-Normal - (Branch ofln-
dianapolis) - ‘ :
Cummins Mid-States. Power lnc

P.O. Box 348

(at U.S. 51 N and |-55) SN
414 W. Northtown Road - T
Bloomington-Normal, iL 61761
Telephone: (309) 452-4454

FAX: (309) 452-1642

Harrlsburg (Branch of St. Louus)

+ . Cummins Gateway, Inc.

Rt. 4, Box 629 .
Harrisburg, IL 62946 * " °
Telephone: (618) 273-4138
FAX: (618) 273 4531 -

Rock Istand - (Branch of Omaha)
Cummins Great Plains Diesel, Inc:
7820 - 42nd Street West

PO. Box 4445 - - - ~

Rock Island, IL 61204 .
Telephone: (309) 787-4300

FAX: (309) 787-4397



1SC
Section S - Service Assistance

indiana

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

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

Evansville - (Branch of Louisville)

Cummins Cumberland, Inc.
7901 Highway 41 North
Evansville, IN 47711 :
Telephone: (812) 867-4400
FAX: (812) 421-3282

Ft. Wayne Branch

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

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

Ft. Wayne, IN 46808
Telephone: (219) 482-3691

FAX: (219) 484-8930

Gary - (Branch of Chicago)
Cummins Northern lllinois, Inc.
1440 Texas Street

Gary, IN 46402 i

Telephone: (219) 885-5591

FAX: (219) 883-4817 o

Indianapolis Branch
Cummins Mid-States Power Inc
P. O. Box 42917

3621 West Morris Street
Indianapolis, IN 46242-917
Telephone: (317) 244-7251

FAX: (317) 240- 1215

Onan Branch
Mid-States Power & Refrigeration

Division of Cummins Mid- States Power .

4301 W. Morris Street

P.O. Box 42917 . ‘
Indianapolis, IN 46240-0917 -
Telephone: (317) 240-1 867
FAX: (317) 240-1975

lowa

Cedar Rapids - (Branch of Omaha)

Cummins Great Plains Diesel, Inc
625 - 33rd Avenue SW - -

P.O. Box 1107

Cedar Rapids, IA 52406

Telephone: (319) 366-7537 (24 hours)
FAX: (319) 366-7562

Service Assistance
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Des Moines - (Branch of Omaha)'
Cummins Great Plains Diesel, Inc

1680 N.E. 51st Avenue

PO. Box B

" * Des Moines, IA 50313

Telephone: (515) 262-9591
Parts: (515) 262-9744
FAX: (515) 262-0626

Des Moines - (Branch of Omaha)
Midwestern Power Products ‘ )
Division of Cummins Great PIalns Dle-
sel, Inc. '
5194 N.E. 17th Street o
Des Moines, IA50313 .0 7
Telephone: (515) 264-1650 ‘

FAX: (515) 264-1651

Kansas I s .

Colby - (Branch of Kansas Cnty, M|s-_
souri) '
Cummins Mid-America, Inc. :

1880 South Range _

Colby, KS 67701

Telephone: (913) 462-3945

FAX: (913) 462-3970
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Garden- City -
City, Missouri)
Cummins Mid-America, Inc.
2008 West Mary

Garden City, KS 67846
Telephone: (316) 275-2277
FAX: (316) 275-2533
Wichita -
Missouri) .
Cummins Mid-America, Inc.
5101 North Broadway
Wichita, KS 67201
Telephone: (316) 838-0875
FAX: (316) 838-0704

(Branch of Kansas

7 Kentucky

Louisville -Distributor
Cummins Cumberland, Inc.
(Corporate Office)

304 Whittington Parkway
Suite 200

Louisviile, KY 40220 -
Telephone: (502).426-9300
FAX: (502)-327-9851

(Branch of Kansas City,

Hazard Branch
Cummins Cumberland, Inc.
Highway 15 South

P.O. Box 510

Hazard, KY 41701
Telephone: (606) 436-5718
FAX: (606) 436-4038

Louisville Branch
Cummins Cumberland, Inc.
9820 Bluegrass Parkway
Louisville, KY 40299
Telephone: (502) 491-4263
FAX: (502) 499-0896

" Louisiana
Morgan City - (Branch of’Memphis)v

Cummins Mid-South, Inc
Hwy. 90 East

P.O. Box 1229 .

Amelia, LA 70340
Telephone: (504) 631-0576
FAX: (504) 631-0081

New Orleans - (Branch of Memphis)
Cummins Mid-South, Inc.

110 E. Airline Highway

Kenner, LA 70062

Telephone: (504) 468-3535

FAX: (504) 465-3408

ISC
Section S - Service Assistance

Maine

Bangor (Branch of Boston) .
Cummins Northeast, Inc.

142 Target Industrial Circle
Bangor, ME 04401 :
Telephone: (207) 941- 1061

FAX: (207) 945-3170

Scarborough (Branch of Boston) i
Cummins® Northeast Inc. ST
10 Gibson Road -~ ..+
Scarborough, ME 04074 .

Telephone: (207) 883-81 55 .
FAX: (207) 883-5526 =~ -

Baltimore Distributor o
Cummins Power Systems, Inc. .. -
3140 Washington Blvd.

Baltimore, MD 21230

Telephone: (410) 644-6500

FAX: (410) 644-2438

Massachusetts

Boston Distributor
Cummins Northeast, Inc.

" 100 Allied Drive

Dedham, MA 02026
Telephone: (781) 329-1750
FAX: (781) 329-4428



ISC
Section S.- Service Assistance

West Springfield Branch
Cummins Northeast, Inc.
177 Rocus Street
Springfield, MA 1089
Telephone: (413) 737-2659
FAX: (413) 731-1082

Mexico

Tijuana - (Branch of Los Angeles) '

Distribuidora Cummins De Baja~.
Bivd. 3ra. Oeste No. 17523 -
Frace. Industrial o

Garita de Otay C.P. 22400
Tijuana, Baja California

Mexico

Telephane: 011-52-66-238433
FAX: 011-52-66-238649

Michigan

Detroit (Novi) Distributor
Cummins Michigan, Inc.
41216 Vincenti Court

Novi, Ml 48375

Telephone: (248) 478-9700
FAX: (248) 478-1570

Blissfield, Michigan
Diesel Fuel Systems, Inc.

Subsidiary of Cummins Michigan Inc.

211 N. Jipson Street
Blissfield, Ml 49228
Telephone: (517) 486-4324
FAX: (517) 486-3614

Dearborn Branch -
Cummins Michigan, Inc.
3760 Wyoming Avenue
Dearborn, Ml 48120
Telephone: (248) 843-6200
FAX: (248) 843-6070

Grand Rapids Branch
Cummins Michigan, Inc.
3715 Clay Avenue, S.W.

‘Grand Rapids, Ml 49508

Telephone: (616) 538-2250
FAX: (616) 538-3830

Grand Rapids Branch.
Standby Power, Inc.

7580 Expressway Drive S.W.

Grand Rapids, Ml 49548
Telephone: (616) 281-2211
FAX: (616) 281-3177

Service ASS|stance
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Iron Mountain - (Branch of De Pere)

- Cummins Great Lakes, Inc. .
P.O. Box 703 o

1901 Stevenson Avenue
Iron Mountain, Ml 49801
Telephone: (906) 774-2424

(800) 236-2424
FAX: (906) 774~-1190

Novi Branch
Cummins Michigan, Inc.
25100 Novi Road

-Novi, Ml 48375

Telephone: (248) 380-4300
FAX: (248) 380-0910

Saginaw Branch
Cummins Michigan, inc.
722 N. Outer Drive
Saginaw, Ml 48605
Telephone: (517) 752-5200
FAX: (517) 752-4194 ' -

Standby Power - (Branch of Detroit)
Standby Power, Inc.

12130 Dixie

Redford, MI 48239

Telephone: (313) 538-0200

FAX: (313) 538-3966
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Minnesota -

St. Paul Distributor ,
Cummins North Central, Inc,
2690 North Cleveland Avenue
St. Paul, MN 55113

Mailing Address:

P.O. Box 64578 . :

St. Paul, MN 55164
Telephone: (612) 636-1000
FAX:

Office/Sales: (612) 638-2442
Parts/Service: (612) 638-2497

Duluth Branch .
Cummins Diesel Sales, Inc.
3115 Truck Center Drive -
Duluth, MN 55806-1786

" Telephone: (218) 628-3641

FAX: (218) 628-0488

Hibbing Branch - - .
Cummins North Central, Inc, f
604 West 41st Street

Hibbing, MN 55746 .-
Telephone: (218) 263-7558
FAX: (218) 263-7400

Mississippi

Jackson - (Branch of Memphls)»

Cummins Mid-South, Inc. -
325 New Highway 49 South
PO. Box 54224 ‘
Jackson, MS 39288-4224
Telephone:

Admin.: (601) 932-7016

Parts: (601) 932-2720

Service: (601) 939-1800
FAX: (601) 932-7399

"Missouri

Kansas City Distributor
Cummins Mid-America, lnc.
1760 Universal .
PO. Box 4985., ..t - .cr
Kansas City, MO 641 20
General Accounting Office
Telephone: (816) 483-5070
FAX: (816) 483-5013

Kansas City Branch
Cummins Mid-America, Inc.
8201 NE Parvin Road
Kansas City, MO 64161
Telephone: (816) 414-8200
FAX: (816) 414-8299 :

Isec-

Section S - Service Assistance’

Kansas City Fuel Systems Branch

Cummins Mid-America, Inc
2810 Nicholson ik
Kansas City, MO 641 20
Telephone: (816) 241-3400
FAX: (816) 241-5434..

Joplin Branch

Cummins Mid-America; Inc.

3507 East 20th Street
Joplin, MO 64801 o
Telephone: (417) 623-1661
FAX: (417) 623-1817

Springfield Branch

Cummins Mid-America, Inc.

3637 East'Kearney
Springfield, MO 65803

Telephone: (417) 862-0777 -

FAX: (417) 862-4429

St. Louis Distributor
Cummins Gateway, Inc. * - -

7210 Hall Street ‘

St. Louis, MO 63147 -
Telephone: (314) 389-5400
FAX: (314) 389-9671 )



ISC:
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Columbia Branch

. Cummins Gateway, Inc.
5221 Highway 763 North
Columbia, MO 65205
Telephone: (314) 449-3711
FAX: (314) 449-3712

Sikeston Branch

Cummins Gateway, Inc.

101 Keystone Drive . .
Sikeston, MO 63801 CT
Telephone: (314) 472-0303

FAX: (314) 472-0306

Montana

Billings - (Branch of Denver) .
Cummins Rocky Mountain, Inc.
5151 Midland Road

P.O. Box 30377

Billings, MT 59101

Telephone: (406) 245-4194

FAX: (406) 245-7923 - -

Great Falls - (Branch of Denver)
Cummins Rocky Mountain, inc.

415 Vaughn Road (59404)

PO. Box 1199

Great Falls, MT 59403

Telephone: (406) 452-8561

FAX: (406) 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

P.O. Box 6068

Omaha, NE 68106

Telephone: (402) 551-7678 (24 Hours)

FAX: (402) 551-1952"

Kearney Branch

Cummins Great Plains Dlesel Inc
515 Central Avenue

PO. Box 1326 .

Kearney, NE 68847

Telephone: (308) 234-1994

FAX: (308) 234-5776

Nevada

Elko - (Branch of Salt Lake City)
Cummins Intermountain, Inc.

5370 East Idaho Street -

Elko, NV 89801

Telephone: (702) 738-6405

FAX: (702) 738-1719

Service Assistance
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Las Vegas - (Branch of Salt Lake
City) o
Cummins Intermountain, Inc

2750 Losee Road i

North Las Vegas, NV 89036 !
Mailing Address: '

P.O. Box 3997

North Las Vegas, NV 89036—3998
Telephone: (702) 399-2339

FAX: (702) 399-7457

Sparks - (Branch of Salt Lake City)
Cummins Intermountain, Inc.

150 Glendale Avenue

Sparks, NV 89431

Telephone: (702) 331 -4983

FAX: (702) 331-7429

New Jersey

Newark - (Branch of Bronx)
Cummins Metropower, Inc.
41-85 Doremus Ave.

Newark, NJ 07105 '
Telephone: (973) 491 -0100

FAX: (973) 578-8873 -
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New Mexico

Albuquerque - (Branch of Phoenix)
Cummins Southwest, Inc.

1921 Broadway N.E.

Albugquerque, NM 87102

Telephone: (505) 247-2441

FAX: (505) 842-0436

Farmington - (Branch of Phoenix)
Cummins Southwest, Inc.

1101 North Troy King Road
Farmington, NM 87401

Telephone: (505) 327-7331

FAX: (505) 326-2948

New York

Bronx Distributor
Cummins Metropower, Inc.
890 Zerega Avenue
Bronx, NY 10473 .
Telephone: (718) 892-2400

[FAX: (718) 892-0055

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) 626-0799

Rochester - (Branch of Boston)
Cummins Northeast, Inc.

3543 Winton Place

Rochester, NY 14623

Syracuse - (Branch of Boston)
Cummins Northeast, Inc.

29 Eastern Avenue L
Syracuse, NY 13211~ - .
Telephone: (315) 437-2751

FAX: (315) 437-8141

North Carolina

Charlotte Distributor
Cummins Atlantic, Inc.

11101 Nations Ford Road (28273),
P.O. Box 240729.

Charlotte, NC 28224-0729
Telephone: (704) 588-1240

FAX: (704) 587-4870

ISC
Section S - Service Assistance

Charlotte Branch

Cummins Atlantic, Inc.”
3700 North Interstate 85
Charlotte, NC- 28206
Telephone: (704) 596-7690

. FAX: (704) 596-3038

Greensboro Branch
. Cummins Atlantic, Inc.

513 Preddy Boulevard (27406)
P.O. Box 22066

Greensboro, NC 27420-2066
Telephone: (919) 275-4531
FAX: (919) 275-8304

Wilson Branch
Cummins Atlantic, Inc.

1514 Cargill Avenue (27893)
P.O. Box 1177 L :
Wilson, NC 27894-1117
Telephone: (252) 237-9111

'FAX: (252) 237-9132

North Dakota

Fargo - (Branch of St. Paul)
Cummins Diesel Sales, Inc.
3801 - 34th Ave. SW .

Fargo, ND 58104

Telephone: (701) 282-2466

FAX: (701) 277-5399



ISC
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Grand Forks - (Branch of ‘St. Paul)

Cummins Diesel Sales, Inc.
4728 Gateway Drive

PO. Box 12637

Grand Forks, ND 58201
Telephone: (701) 775-8197
FAX: (701) 775-4833

Minot - (Branch of St. Paul)
Cummins Diesel Sales, Inc.

1501 - 20th Avenue, S.E. (58701)
P.O. Box 1179

Minot, ND 58702

Telephone: (701) 852-3585

FAX: (701) 852~-3588

Ohlo

Columbus Branch
Cummins Interstate Power, Inc.
4000 Lyman Drive

Hilliard (Columbus), OH 43026
Telephone: (614) 771-1000
FAX: (614) 771-0769

Columbus Distributor
Cummins Interstate Power, Inc.
2297 Southwest Bldv., Suite K
Grove City, OH 43123
Telephone: (614) 771-1000

Akron Branch

Cummins Interstate Power, Inc.

1033 Kelly Avenue

- Akron, OH 44306

Telephone: (216) 773-7821
FAX: (216) 773-2201

Cincinnati Branch

Cummins Interstate Power, Inc.

10470 Evendale Drive’
Cincinnati, OH 45241
Telephone: (513) 563-6670
FAX: (513) 563-0594

Cleveland Branch

Cummins Interstate Power, Inc.
'~ 7585 Northfield Road

. Cleveland, OH 44146

" Teleptioné: (440) 439:6800 -

FAX: (440) 439-7390
Strasburg Branch

Cummins Interstate Power, Inc.

777 South Wooster Avenue
Box.136

Strasburg, OH 44680
Telephone: (216) 878-5511
FAX: (216) 878-7666

Service Assistance
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Toledo Branch . co
Cummins Interstate Power, Inc |
801 IHinois Avenue - Lo
Maumee

(Toledo), OH 43537

Telephone: (419) 893-8711 ‘
FAX: (419) 893-5362 - I

. Youngstown Branch C
!
|

Cummins Interstate Power, Inc.
7145 Masury Road :
Hubbard - ,

(Youngstown), OH 44425 T
Telephone: (216) 534-1935 - ce
FAX: (216) 534—5606 |

Oklahoma

Oklahoma Clty (Branch of Arlmg-
ton) v

Cummins Southern Plains, Inc.

5800 West Reno

P.O. Box 1636

Oklahoma City, OK 73101-1636
Telephone: (405) 946-4481 (24 hours)

_ FAX: (405) 946-3336
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Tulsa - (Branch of Arlington) .-~

Cummins Southern Plains, Inc.

16525 East ‘Skelly Drive

P.O. Box 471616 )

Tulsa, OK 74116 " R

Telephone: (918) 234—3240 PR
FAX: (918) 234-2342 S

Oregon s e

Bend - (Branch of Seattle)
Cummins.Northwest, Inc. . :
3500 N. Highway 97 (97701 -5729)
P.O. Box 309 Lok

Bend, OR 97709-0309
Telephone: (541) 389-1900

FAX: (541) 389-1909 © .~ = -}

Coburg/Eugene - (Branch of Seattle)
Cummins Northwest, Inc. . . -

91201 Industrial Parkway

Coburg, OR 97401 -

(Mailing Address)

P.O. 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 97504-9796
Telephone: (541) 779-0151

FAX: (541) 772-2395 -

Pendleton - (Branch of Seattle)'-
Cummins Northwest, Inc.

223 S.W.-23rd Street -

Pendleton, OR 97801-1810
Telephone: (541) 276-2561 -

FAX: (541) 276-2564

Portland - (Corporate Branch of Se-
attle) ;
Cummins Northwest lnc

4711 N. Basin Avenue = -
P.O. Box 2710 (97208-2710)
Portland, OR 97217-3557 °
Telephone: (503) 289-0900
FAX: (503) 286- 5938 v ¥

Portland - (Branch of Seattle)‘ 2
Cummins Northwest, Inc. -~ = -~ 7'
4711 N. Basin Avenue .

P. O. Box 2710 (97208-2710)

Portland, OR 97217-3557

Telephone: (503) 289-0900

FAX: (503) 286-5938

ISC
Section S - Service Assistance
Pennsylvanla -
Ph|Iadelph|a Drstrlbutor
Cummins Power Systems Inc
2727 Ford Road
Bristol, PA 19007-6895 -, . |
Telephone: (215) 785-6005 and
(609) 563-0005:
FAX: (215) 785-4085 R

Bristol Branch-

Cummins Power Systems Inc..

2727 Ford Road . "

Bristol, PA 19007-6895

. Telephone: (215) 785-6005 and
" . (609) 563—0005

FAX: (21 5) 785—4728 :

Clearfield Branch .
Cummins Power Systems, Inc. -
501 Williams Street. i .
Clearfield, PA 16830-1426 -
Telephone: (814) 765-2421 .

FAX: (814) 765-2988

Harmar Branch

Cumimins Power Systems Inc
3 Alpha Drive a

Harmar, PA 15238 2901
Telephone: (41 2) 820~8300
FAX: (412) 820—8308 ‘



ISC )
Section:S - Service Assistance

Harrisburg Branch
Cummins Power Systems, Inc
4499 Lewis Road -

Harrisburg, PA 17111-2541 -
Telephone: (717) 564-1344
FAX: (717) 558-8217 - .-

Monroeville Branch . -
Cummins Power Systems,. Inc.
2740 Mosside Boulevard
Monroeville, PA 15146-2712
Telephone: (412) 856-6700
FAX: (412) 856-9822 . .

Puerto Rico. -

Puerto Nuevo (Branch of Tampa)
Cummins Diesel Power Inc

#31 Calle “C”

El Matadero .- .
Puerto Nuevo, Puerto Rlco 00920 -
Telephone: (809) 793-0300 :
FAX: (809) 793-1072

-South Carolina

Charleston - (Branch of Charlotte)
Cummins Atlantic, Inc. _

3028 West Montague Avenue
Charleston, SC 2941 8—5593 :
Telephone: (843) 554-5112 -

FAX: (843) 745-0745

Charleston - (Onan Branch of Char-
lotte) . -
Cummins Atlantic Inc

Power Generation Group -

231 Farmington Road

Summerville, SC 29483 -

Telephone: (803) 851-9819

FAX: (803) 875-4338

Columbia - (Branch of Charlotte)
Cummins Atlantic, Inc. ":

1233 Bluff Road (29201)

P.O. Box 13543

Columbia, SC 29201—3543
Telephone: (803) 799-2410

FAX: (803) 779-3427

_South Dakota -

Sioux Falls - (Branch of Omaha)
Cummins Great Plains Dlesel Inc. .
701 East 54th Street North: :

Sioux Falls, SD 57104

Telephone: (605) 336-1715 R
FAX: (605) 336-1748 - .- . = .

. 1211 Ault Road -

Service Asmstance
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Tennessee: - .- . - - l

Memphis Distributor & DlstrlbutIon
Center ST
Cummins Mid-South, Inc. I‘_ -
666 Riverside Drive - . AR
P.O. Box 3080 o
Memphis, TN 38103 :
Telephone: (901) 577-0666

FAX: (901) 522-8758

Chattanooga (Branch of Atlanta)
Cummins South, Inc. :

1509 East 26th Street e
Chattanooga, TN 37407-1095
Telephone: (615) 629-1447- - -
FAX: (615) 629-1494- -~ .

Knoxville - (Branch of Loulswlle)
Cummins Cumberland, Inc ’

Knoxville, TN 37914 s
Telephone: (615) 523-0446
FAX: (615) 523-0343 '
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Memphis Branch

Cummins Mid-South, Inc.

1784 E. Brooks Road

Memphis, TN 38116

Telephone: :
Sales/Admin.: (901) 345-7424
Parts: (901) 345-1784
Service: (901)-345-6185

FAX: (901) 346-4735

Chattanooga - (Branch of Atlanta)
Cummins South, Inc. :

1509 East 26th Street

Chattanooga, TN 37407-1095 -
Telephone: (615) 629-1447

FAX: (615) 629-1494 "~

Nashville - (Branch of Louisville)
Cummins Cumberland, Inc.

706 Spence Lane

Nashville, TN 37217

Telephone: (615) 366-4341 -

FAX: (615) 366-5693

Texas

Amarillo Branch

Cummins Southern Plains, Inc.
5224 Interstate 40 -
Expressway East

P.O. Box 31570

Amarillo, TX 79120-1570

Telephone: (806) 373-3793 (24 hours)

FAX: (806) 372-8547

Dallas Branch

Cummins Southern Plains, Inc.

3707 trving Boulevard

Dallas, TX 75247 :

Telephone: (214) 631-6400 (24 hours)
FAX: (214) 631—2322

El Paso - (Branch of Phoemx)
Cummins Southwest, Inc:

. 14333 Gateway West

El Paso, TX 79927
Telephone: (915) 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) 6243296

ISC
Section S - Service Assistance

Houston Branch ;
Cummins Southern Plains, Inc

4750 Homestead Road ’

P.O. 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) 321-5555 (24 hours) .
FAX: (214) 328-2732 N

Odessa Branch
Cummins Southern Plains, Inc.

"~ 1210 South Grandview

P.O. Box 633

Odessa, TX 79760-0633

Telephone: (915) 332- 9121 (24 hours)
FAX: (915) 333-4655

San Antonio Branch

Cummins Southern Plains, inc.

6226 Pan Am Expressway North

P.O. Box 18385 ,

San Antonio, TX 78218-0385 ,
Telephone: (512) 655-5420 (24 hours)
FAX: (512) 655-3865



ISC
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Stafford Onan Branch .

Southern Plains Power N

A Division of Cummins Southern Plams
11100 W. Airport Bivd. . SR
Stafford, TX 77477 -

Mailing Address:-

P.O. Box 2088

Houston, TX 77252-2088

Telephone: (713) 879-2828""

FAX: (713) 879-2867

Utah

Salt Lake City Distributor
Cummins Intermountain, Inc.

1030 South 300 West

P.O. Box 25428: :

Salt Lake City, UT 841 25

Telephone: (801) 355- 6500
FAX: (801) 524—1351

Vernal Branch )
Cummins Intermountain, Inc.
1435 East 335 South’

P.O. Box 903

Vernal, UT 84078

Telephone: (801) 789 5732
FAX: N/A 5

Virginia

Cloverdale ‘(Branch of. Charlotte)
Cummins Atlantic, Inc.’

2987 Simmons Drive

Cloverdale, VA 24077 . - .-
Telephone: (540) 966-3169. "~ .

FAX: (540) 966-. 3749 ¥

Richmond - (Branch of Charlotte)

Cummins Atlantic, Inc.

3900 Deepwater Termmal Hoad
Richmond, VA 23234 . i
Telephone: (804) 232-7891
FAX: (804) 232- 7428 oo

Roanoke - (Branch of Charlotte)

Cummins Atlantic, Inc.
5307 Peters Creek Road-
Roanoke, VA 24019-7237
Telephone: (540) 966-3169
FAX: (540) 996- 3749

Tidewater - (Branch of Charlotte) .

Cummins Atlantic, Inc. o
Atlantic Power Generation:: . - . -
3729 Holland Blvd.: - .- -
Chesapeake, VA 23323

Telephone: (804) 485-4848' AR

FAX:-(804) 485- 5085

Service: Assustance
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Washington

Seattle Distributor - . | ..

Cummins Northwest, Inc. AT
811 S.W. Grady Way (98055-2944)" -
PO. Box 9811 - - iy
Renton, WA 98057—9811
Telephone: (425) 235-3400
FAX: (425) 235-8202 -

Chehalis Branch. . . . ..." ;"
Cummins Northwest, Inc. .. - ... .

926 N.W. Maryland

Chehalis, WA 98532-0339 .. ... -

Telephone: (360) 748-8841 7., . .-

FAX: (360) 748-8843 .. . - .-

Spokane Branch - - .. .
Cummins Northwest, Inc." . -
11134 W. Westbow Blvd.
Spokane, WA 99204 e
Telephone: (509).455-4411 T
FAX: (509) 624-4681 -

Tacoma Branch

.Cummins Northwest, Inc.

3701 Pacific Highway East
Tacoma, WA 98424-1135
Telephone: (253) 922-2191
FAX: (253) 922-2379
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Yakima Branch

Cummins Northwest, Inc.

1905 East Central Avenue (98901-3609)
P.O. Box 9129

Yakima, WA 98909-0129

Telephone: (509) 248-9033

FAX: (509) 248-9035

West Virginia

~ Charleston - (Branch of Loulswlle)
. Cummins Cumberland, Inc.

3100 MacCorkle Ave. SW

South Charleston, WV 25303
Telephone: (304) 744-6373

FAX: (304) 744-8605

Fairmont - (Branch of Louisville)
Cummins Cumberland, Inc.

South Fairmount Exit, I-79

145 Middietown Road .

Fairmont, WV 26554 .

Telephone: (304) 367-0196

FAX: (304) 367-1077

Wisconsin
DePere Distributor

Cummins Great Lakes, Inc.

Corporate Office

875 Lawrence Drive

P.O. Box 5070

DePere, W| 54115-5070
Telephone: (414) 337-1991
FAX: (414) 337-9746

Chippewa Falls Branch

Cummins Great Lakes, Inc.

2030 St. Highway 53
Chippewa Falls, Wl 54729
Telephone: (715) 720-0680
FAX: (715) 720-0685

DePere Branch

Cummins Great Lakes, Inc.

939 Lawrence Drive

P. O. Box 5070

DePere, WI 54115-5070

Telephone: (920) 336-9631
: (800) 236-1191

FAX: (920) 336-8984

ISC
Sectlon S- Servu:e Assnstance

Milwaukee: Branch . . ..

Cummins Great Lakes, Inc.

9401 South 13th Street

PO. Box D

Oak Creek, WI 53154 ot

Telephone: (414) 768-7400. -. . .~ = - =
(800) 472-8283:

FAX: (414) 768-9441 .

Wausau Branch
Cummins Great Lakes, Inc.
4703 Rib Mountain Drive
Wausau, Wi 54401
Telephone: (715) 359-6888

(800) 236-3744
FAX: (715). 359-3744

Wyoming

Gillette - (Branch of Denver)
Cummins Rocky Mountain, Inc.
2700 Hwy. 14 & 16 North -

P.O. Box 1207 (82717)

Gillette, WY 82716

Telephone: (307) 682-9611

FAX: (307) 682-8242
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Rock Springs - (Branch of Salt Lake
City) o
Cummins Intermountain, Inc. -

2000 Foothill Bivd.

P.O. Box 1634 C

Rock Springs, WY 82901

Telephone: (307):362-5168 " -

FAX: (307) 362-5171 ’

'Servicéi"A"s,sAi/jétance
‘ . 'Page S-21
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Alberta

Edmonton Distributor
Cummins Alberta

11751 - 181 Street o
Edmonton, AB T5S 2K5 . -
Telephone: (403) 455-2151.. .
FAX: (403) 454-9512 :

Calgary Branch

Cummins Alberta :

4887 - 35th Street S.E.

Calgary, Alberta T2B 3H6, Canada
Telephone: (403) 569-1122

FAX: (403) 569-0027

Grande Prairie

Cummins Alberta - Grande Praire -

RR2, Site 9, Box 22
Sexsmith, AB CN TOH 3Co
Telephone: NIA

Hinton Branch

Cummins Alberta

135 Veats Avenue

Hinton, Alberta T7V 1S8, Canada
Telephone: (403) 865-5111

FAX: (403) 865-5714

ISC
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Dlstrlbutors and Branches Canada

Lethbridge Branch
Cummins Alberta
240 - 24th Street North .

Lethbridge, Alberta T1H 3T8, Canada

Telephone: (403) 329-6144
FAX: (403) 320-5383 :

British Columbia

Vancouver Distributor
Cummins British Columbia
18452 - 96th Avenue
Surrey, B.C., Canada - -
V4N 3P8 T ‘
Telephone: (604) 882-5000.
FAX: (604) 882-5080

Kamloops Branch
. Cummins British Columbia
976 Laval Crescent

Kamloops, B.C. Canada V2C 5P5 L

Telephone: (604) 828-2388
FAX: (604) 828-6713 -

Prince George Branch -
Cummins British Columbia

102- 3851- 18th Avenue - :
Prince George, B.C. V2N. 1B1:
‘Telephone: (604) 564-9111
FAX: (604) 564-5853 *~ - = =%

-Sparwood Branch

Cummins British Columbia-

731 Douglas Fir Road

Sparwood, B.C. VOB 2GO, Canada
Telephone: (604) 425-0522 :
FAX: (604) 425-0323 "

Tumbler Ridge Branch _
Cummins British Columbia ... *
Industrial Site, Box 226

Tumbler Ridge; B.C.

Canada VOC 2WO

Telephone: (604) 242-4217

‘ FAX: (604) 242-4906 - . .

Manitoba
Winnipeg Distributor

" Cummins Mid-Canada Ltd.

489 Oak Point Road

P.O. Box 1860 : ‘ o
Winnipeg, MB R3C 3R1, Canada
Telephone: (204) 632-5470 :
FAX: (204) 697-0267 * -
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.New Brunswmk

Fredericton - (Branch of Montreal)
Cummins Diesel

Branch of Cummins Americas, Inc.
R.R.#1 Doak Road

Fredericton, " -- S
New Brunswick:E3B 4X2, Canada "
Telephone: (506) 451-1929 o
FAX: (506) 451:1921

Newfoundland

St. John’s - (Branch of Montreal)
Cummins Diesel

Branch of Cummins Amencas Inc.
122 Clyde Avenue

Donovans vlndustnal Park ]
Mount Pearl, Newfoundland A1N 4S3
Canada

Telephone: (709) 747-0176

FAX: (709) 747-2283 -

Wabush - (Branch of Montreal)
Cummins Diesel

Branch of Cummins Americas, Inc.
Wabush Industrial Park:

Wabush, Newfoundland AOR 1B0
Telephone: (709) 282-3626

FAX: (709) 282-3108

Nova Scotia. ,
Halifax - (Branch of Montreal) '

Cummins Diesel

Branch of Cummins Americas, Inc. .

50 Simmonds Drive - -
Dartmouth, Nova Scotia BSB 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) 795-0021 .

Kenora - (Branch of Winnipeg)
Cummins Mid-Canada Ltd..

PO. Box 8 .
Kenora, Ontario PN 3X1. -
Telephone: (807) 548-1941

FAX: (807) 548-8302 -

Ottawa Branch
Cummins Ontario Inc; -
3189 Swansea Crescent

Ottawa, Ontario K1G'3W5, Canada - ’

Telephone: (613) 736-1146
FAX: (613) 736-1202 :

Service Asmstance
Page S-23

Thunder Bay Brancn

- 1400 W. Walsh Street

Thunder Bay

. V
" .Cummins Ontario Inc. - L
|

Ontario P7E 4X4 B
Telephone: (807) 577-7561
FAX: (807) 577-1727

Whitby Branch

Cummins Ontario Inc.

1311 Hopkins Street e
Whitby, Ontario L1N 2C2, Canada
Telephone: (905) 668-6886 AR
FAX: (905) 668-1375 a

Quebec

i

Montreal Distributor

Cummins Diesel

Branch of Cummins Americas, Inc.
7200 Trans Canada Highway
Pointe Claire, Quebec H9R 102
Canada

Telephone: (514) 695-8410

FAX: (514) 695-8917 . ;
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Montreal Branch
Cummins Diesel
Branch of Cummins Americas, Inc
7200 Trans Canada Highway .
Pointe Claire, Quebec H9R 102
- Canada .
Telephone: (514) 695- 8410 '
- Sales: (514) 695-4555
Parts: (514) 6945880
FAX: (514) 695-8917

Quebec City Branch -
Cummins Diesel

2400 Watt Street

Telephone: (418) 651-2911 "
FAX: (418) 651-0965
Parts: (418) 651-8434

Saskatchewan

Lloydmmster (Branch of Wmnipeg)

Cummins Mid-Canada ‘Ltd. -
3709 - 44th Street

P.O. Box 959

Lloydminster, SK SOV 0Y9
Telephone: (306) 825-2062
FAX: (306) 825-6702

Branch of Cumming Amencas Inc
Al

Ste. Foy, Quebec G1P 3T3, Canada o

|Regina - (Branch of Winnipeg)

Cummins Mid-Canada Ltd.
110 Kress Street

" PO.Box98 .

" " Regina, SK S4P 275, Canada . |
¢ Telephone: (306) 721-9710 = " -
© . FAX: (306) 721-2962 S

, - Saskatoon - (Branch of Winnipeg)"

Cummins Mid-Canada, Ltd.

© . 3001 Faithful Avenue
© ~ PO. Box 7679 i '
.. Saskatoon, SK S7K 4R4, Canada
" Telephone: (306) 933-4022 '

FAX: (306) 242-1722

IsC
Section S Service Assistance




isc: ' ' o ' " Serwce Assmtancef
Section’S - Service’ Assistance.- ’ S Pages -25

Sydney (Lansvale)
Cummins Diesel Sales & Service
P.O. Box 150

Cambramatta, 2166

New South Wales, Australia
Location:

164-170 Hume Hnghway
‘Lansvale, 2166, Australia
Telephone: (61~2) 728-6211

»Branches:

Adelaide

Cummins Diesel Sales & Service
PO. Box 108

Blair Athol, 5084

South Australia, Australia
Location:

45-49 Cavan Road

Gepps Cross, 5094

Telephone: (61-8) 262-5211

~ Brisbane : Sl
Cummins Diesel Sales, & Serwce o

PO. Box 124

Darra, 4076 L
Queensland Australla
Location: . :

33 Klmberley Street )
Darra, 4076, Australla

Telephone: (61 7) 375_32-7'7 DR

Cairns

P.O. Box 7189

Cairns Mail Centre, 4870
Queensland, Australia
Location:

Cnr. Toohey& Knight Streets
Portsmith, Cairns, 4870
Telephone: (61-70) 35-1400

Campbelifield

Cummins Diesel Sales & Service

Private Bag 9
Campbelifield, 3061
Victoria, Australia
Location: .

1788-1800 Hume Highway
Campbellfield, 3061
Telephone: (613) 357-9200

Distributorsfand_i‘Bfan'chéS'f Australia = ' 1 o

. Dandenong Ul
“.,  Cummins Diesel Sales & Servnce[' :

Lot 7 Greens Road

Dandenong, 3175 N ; o

Victoria, Australia

* Telephone: (613) 706-8088

Darwin

.. Cummins Diesel Sales & Serwce e
- P.O. Box 37587 o Vo

. : _.. - Winnellie, 0821 e

Cummins Diesel Sales & Servnce, ST B

Northern Territory, Australua ‘
Location: .
Lot 1758 Graffin Crescent
Winnellie, 0821

Telephone: (61-89) 47-0766

Devonport o
Cummins Diesel Sales & Servnce

P.O. Box 72E . :
Tasmania, Australia . .
Location: SRR
2 Matthews Way
Devonport, 7310 o
Telephone: (61-04) 24-8800
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Emerald

Cummins Diesel Sales & Service
P.O. Box 668

Emerald, 4720

Queensland, Australia

Location:

Capricorn Highway

Emerald, 4720

Telephone: (61-79) §2-4022

Grafton

Cummins Diesel Sales & Service
PO. Box 18

South Grafton, 2461

New South Wales, Australia
Location:

18-20 Induna Street

South Grafton, 2461

Telephone: (61-66) 42-3655

Hexham

Cummins Diesel Sales & Service
21 Galleghan Street

Hexham, 2322

New South Wales, Australia
Telephone: (61-49) 64-8466

Kalgoorlie

Cummins Diesel Sales & Service
P.O. Box 706

Kalgoorlie, 6430

Western Australia, Australia
Location:;

16 Atbara Street

Kalgoorlie, 6430

Telephone: (61-90) 21-2588 or 21-2994

Mackay

Cummins Diesel Sales & Service
P.O. Box 842

Mackay, 4740

Queensland, Australia

Location:

4 Presto Avenue

Mackay, 4746

Telephone: (61 -79) 55- 1222

Mount Gambier

Cummins Diesel Sales & Service
P.O. Box 2219

Mount Gambier, 5290 -

South- Australia, Australia
Location: .~

2 Avey Road

Mount Gambier, 5290
Telephone: (61-87) 25-6422

Section S - Service Assistance

Penrith

* Cummins Diesel Sales & Servuce

P.O. Box 132

Cambridge Park, 2747 '
New South Wales, Australia’
Location:

7 Andrews Road e

Penrith, 2750 - I
Telephone: (61-47) 29- 1313

Queanbeyan EAERTR
Cummins Diesel Sales & Servnce :
P.O. Box 527 S
Queanbeyan, 2620 .

New South Wales, Australia - .-
Location:

15-27 Bayldon Road -
Queanbeyan, 2620

Telephone: (61-62) 97-3433 .

Swan Hill :
Cummins Diesel Sales & Serwce :
P.O. Box 1264 -
Swan Hill, 3585

Victoria, Australia

Location:

5 McAllister Road

Swan Hill, 3585 - ,
Telephone: (61-50) 32-1511 .
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Tamworth o : o : R
Cummins Diesel Sales & Service . . L - o ) SO,
P.O.-Box 677 . . Lo Lo
Tamworth, 2320 . . R : S : O P
New South Wales, Australia . Cox . e
Location: ’ - j

Lot 65 Gunnedah Road RS C , S i
Tamworth, 2340 ) ; . L Cr o e
. Telephone: (61-67) 65-54565 - . Ly ’ S e
Welshpool : . 1
Cummins Diesel Sales & Service . . . e e R
P. O. Box 52 . N : S

Welshpool, 6986

Western Australia, Australia
Location:

50 Kewdale Road
Welshpool, 6106
Telephone: (61-9) 458-5911-

Wodonga ' . l .
Cummins Diesel Sales & Serwce : o S . - AR
P.O. Box 174 : ' . ‘ L

Wodonga, 3690

Victoria,. Australia !
Location: h ' Lo
.9-11 McKoy Street S , U : : |
Wodonga, 3690 : : R }
Telephone: (61-60) 24-3655 :
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‘.;; Distributors and Branches - New Zealand

Auckland - Christchurch. ~ ' . - Palmerston North

Cummins Diesel Sales & Serwce (NZ) Cummins Diesel Engines Cummins-Diesel Engines
Ltd. P.O. Box 16-149 . PO. Box 9024 v
Private Bag 92804 Hornby, Christchurch, New Zealand.. Palmerston North, New Zealand - .. :
Penrose, Auckland, New Zealand - Location: Location: L
Location: - : : 35 Parkhouse Road ‘ S 852-860 Tremame Avenue R
440 Church Street o Sockburn, Christchurch ) R Telephone (64- 6) 356-2209
Penrose . Telephone: (64-3) 348-8170 -
Telephone (64-9) 579 0085 . Mt. Maun g anui
Branches. . Cummins.Diesel Engines
. P.O. Box 4005 o
Auckland . . Mt. Maunganui, New Zealand
Cummins Diesel Engines . Location: -
Private Bag 92804 . .. 101 Totara Street
Penrose, Auckland, New Zealand Mt. Maunganui - .
Location:. v L Telephone (64-7) 575- 0545
440 Church Street .
Penrose .

Telephone (64-9) 579 0085
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Section TS - Troubleshootmg Symptoms
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'Troubleshootlng Procedures and Technlques T T i

This guide describes some typical engine operatlng problems, the|r causes, and some acceptable correctlons td those
problems Unless noted otherwise, the problems listed are those which an operator can diagnose and repair.

A WARNING A

Performing troubleshootmg procedures NOT outlined in this section can result in equlpment damage or
personal injury or death. Troubleshooting must be performed by trained, experienced technicians. Consult a
Cummins Authorized Repair Location for diagnosis and repair beyond that which is outlined, and for symptoms
no; Irlsted in thls section. Before beglnnmg any troubleshooting, refer to General Safety Instructlons in Section
i of this manua : .k

Follow-the suggestuons’ be’low for troubleshooting “

L Study the complalnt thoroughty before acting - E '
e Refer to the engine system diagrams : N : ' : ' |
* Do the easiest and most logical things first ‘ ’ -

* Find and correct the cause of the complaint
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Troubleshooting Symptoms Charts:

Use the followmg charts to aid in diagnosing specific englne symptoms Read each row of blocks from‘top to bottom
FoIIow the arrows through the chart to identify corrective action. : . :

- A WARNING A

Troubleshootmg presents the rlsk of equnpment damage, personal mjury or death Troubleshootmg must be
performed by trained experlenced techmcmns , ] o

g-03 (t00-002-0m)
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Alternator Not Chargmg or Insufflclent Charging - i
.o - - Cause Correction _Cause, _Correction . |-

Alternator pulley is loose on

Tighten the pulley Refer to

Batteries have failed

batteries. Replace the

. | batteries if necessary. Refer

to the OEM service

Battery cables or connec-
tions are loose, broken, or
corroded (excessive

Check the battery cables
and connections.

Alternator is overloaded or

specification

alternator capacity is below|. . . .

Install an alternator with a
higher capacity. Refer to
the OEM service manual.

OK

»

. - DR
Test the alternator output.

B s el eglmrovoage || e e slemr o
- egulator is malfunctioning sary. Refer to the OEM
oK R ' service manual B
ha - r
OK '
Check the condition of the -

Battery temperature is

Position the batteries aWay
from heat sources. Refer to

manual. above specification the OEM service manual.
\
OK oK !
- - \

Electrical system is ‘‘open”
(blown fuses, broken wires, |. . . .

. )

Check the fuses, wires, and
connections. Refer to the
OEM service manual and

resistance) or loose connections) the manufacturer’s wiring
" diagrams.
OK :
-

OK
-

(Continued)
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Alternator Not Charging or Insufficient Charging (Continued)

Cause ' Correction
Vehicle gauge is malfunc- | | et STET e

tioning manual.
OK
L 4

Contact a Cummins
Authorized
Repair Facility
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Cause

" Alternator’ Overchargmgi' 2

. Correction

Battery cell is damaged
(open circuit)

Check the condition of the
batteries. Replace the

. | batteries if necessary. Refer

to the OEM service
manual.

OK

b

Voltage regulator is mai-

Check the voltage regulator.
Replace the voltage

Repair Facility

: regulator if necessary.
functioning Refer to the OEM service
manual.
OK
-
Contact a Cummins
Authorized

Troubleshootmg Symptoms Charts-"“‘ :
: Page TS5

'.\
R

4
|
0
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Cause -

Correction

Coolant fevel is above

Check the coolant level.

. specification Refer to gl‘gn%i“.” service.
OK -
-

External coolant leak

Inspect the engine for
coolant leaking from hoses,

jumper tubes, expansion
and pipe plugs, fittings,
radiator core, -air compres:
‘sor and cylinder head-
-gaskets, lubricating oil
cooler, water pump seal,
and OEM-mounted compo-
nents that have coolant’
flow. :

drain cocks, water manifold, |-

oK

E 4

Radiator cap is not correct,
is malfunctioning, or has |. ...

low-pressure rating

Check the radiator préssure
cap. Refer to the OEM
service manual.

>

Section TS - Troubleshooting Sympt
- Coolant Loss - External -

Cause

Correction

ISC-
oms.

-Cooling system hose is
collapsed, restricted, or
leaking

Inspect the radiator hoses.

Refe‘r to Section 7.

oK

b

Coolant fill line is restricted

or obstructed

Check the coolant fill line
for restrictions or obstruc-
tions.

OK-
.

~ Engine is o{(erheating

- Refer to the Coolant

‘Temperature Above Normal

symptom tree.

OK .

-

Contact a Cummins
Authorized

OK

-

Repair Facility -
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Coolant Temperature Above Normal - Gradual Overheat

Cause . Correction Cause Corréction ‘
. . i . . F
Charge-air cooler (CAC) - Inspect the CAC, air —> Rgfoedretg 3%223?:101 %I]'“

fins, radiator fins, or air

conditioner condenser fins . . . .
are damaged or_obstructed

with debris

conditioner condenser, and
radiator fins. Clean if
necessary. Refer to Section
and the OEM service
manual.

OK

-

Cold weather radiator cover;

or winterfront is closed

Open the cold weather
radiator cover or the
wmterfront Maintain a
mmlmum ‘of 784 cm? [120
in?], or approximately 28
cm x 28 cm [11 in x 11 in],
of opening at all times.
Refer to Section 1.

Coolant level is below
specification

Inspect the engine and
cooling system for external
coolant leaks. Repair if
necessary. Add coolant.
Refer to Section 7.

OK

-

Electronlc fault codes are

instructions'on how to read
active fault codes. If fault

active codes are active, contact' a
Cummins Authorized
Repair Location.
LOK
. -

e

Fan shroud is damaged or
missing, or the air recircu-'

lation- baffles are damaged | -

. or missing

Inspect the shroud and the
recirculation baffles. Repair,
replace, or install if neces-
sary. Refer to the OEM
" service manual.

‘OK .

-

Lubricating oif is contami-

nated with coolant or fuef [ * "~

Contact a Cummins
Authorized Repair Facility.

oK’

-

(Continued)
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" Coolant Temperature Above Normal - Gradual Overheat (Contmued)

(s

‘Cause

COrrection

Cause: -

Correction |

Cooling system hose is

leaking

coliapsed, restricted, or |. . .. - Inspect the radiator hoses.

Refer to Section 7.

OK

4

Radiator fins are damaged

or obstructed with debris (=~

Inspect the radiator fins.
Clean and repair the fins as
necessary.-Refer to the
manufacturer s instructions.

Coolant mixture of anti-

freeze and water is not.

Verify the concentration of
antifreeze in the coolant.

Add antifreeze or water to
correct the concentration. .

“OK

-

Coolant temperature gauge|

is malfunctioning

Test the- temperature )
gauge. Repair.or replace
the gauge. if necessary.
: Refer to the OEM service -
: manual.

correct Refer to Section 5 and
; Section V.
OK
w

OK

-

Lubricating oil level is .
above or below specifica- |. . . .

tion _

Check the oil level. Add or

drain oil if necessary. Refer

to Section 5. Check the -
dipstick calibration.

Fan drive belt is loose,

tight, or not in alignment | * " *

- Check the'tan drive belt.
Refer to Section 6.

OK

-

OK

-

(Continued) _
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‘Section TS - Troubleshooting Symptoms

i
|

Troubleshooting Sym

Coolant Temperature Above Normal - Gradual Ovérheat (Cdntinded)

' "Qau#e _‘,:

Correction

Vehicle cooling system is

oK

. notadequate, , . |*°"

Verify that the engine and
vehicle cooling systems are
using the correct compo-
nents. Refer to the OEM

specifications. -

b

Contact a Cummins
- Authorized -

“ Repair Facility -

ptoms Charts
~ Page TS-9

|
|
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Troubleshooting Symptoms Charts _
Page TS-10 Section TS :'Troubleshooting Symptoms
.Coolant Temperature is Above Normal ~ Sudden Overheat"
Cause . Correction Cause ' Correction
inspect the engine and r} Radiator cap is not correct,| © | Check the radiator pressure
. Coolant level is below cooling system for external is malfunctioning,-or has |. ... cap. Refer to the OEM
specification R coolant leaks. Repair if low-pressure rating - service manual.
P - necessary. Add coolant. L
Refer to Section 5. 0K 7 .
OK . . L T
o h : Cooling system hose is - .
' collapsed, restricted, or |. ... Insplggtf;ptteorg:l;ti%;h;)ses.
Refer to Diagnostic Fault leaking ; L
Codes in Secéion 1 for ‘
. : : instructions on how to read . .
Electronlcaf:ttiJ\lltecodes aré | ...| active fault codes. If fault : oK
: : cocgs are acﬁve,h contact a - - -
ummins Authorized - ) . : ) R
Repair Location. RO ' aTest tge tewrc);r?tui'e'
' .Coolant terlnperqtur_e gauge| gth:gg'aug%pﬁ neceggaar;:/.e
OK is malfunctioning Refer to the OEM service
b : ‘ manual.
Check the fan drive belt. OK '
Fan drive belt is broken "|. . . .| Replace the belt if neces- -
sary. Refer to Section 6.
: i Inspect the CAC, air
oK : . Charge-alr cooler (CAC) conditioner condenser, and
- fins, radiator fins, or air radiator fins. Clean if
conditioner condenser fins|. . . . necessary. Refer to Section
are damaged or obstructed 4 and ?r"'e OEM service
with debris manual. :
OK
A 4

{Continued)
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Section TS - Troubleshootlng Symptoms

Coolant Temperature is Above Normal -

Cause -

Correction

Cold weather radiator cover,

or winterfront is closed | "

Open the cold weather
radiator cover or the
winterfront. Maintain a
minimum of 784 cm? [120
in], or approximately 28
cm x 28 cm [11 in x 11°in],
of opening at all times.
Refer to Section t.

Fan drive belt is broken

Check the fan drive belt.
Replace the belt if neces-
sary. Refer to Section 3.

- OK -
.
Contact a Cummins
Authorized
Repair Facility

- Troubleshooting Symptoms Charts

Su:dden Overheat :(Continued)

PagelTS -1




Trdubleshootlng Symptoms Charts

Page TS-12

<

Cause

Coolant Temperature is Below Normal

Correction

Cause

ISC
Section TS - Troubleshooting Symptoms

Correction

‘| Cootant temperature gauge

or sensor is maifunctioning|* * * *

Test the gauge and the
sensor. Repair or replace if
necessary. Refer to OEM
service manual.

OK

- -

Etectronic fault codes are

. Refer to Diagnostic Fault
Codes in Section 1 for
instructions on how to read
active fault codes. If fault

active codes are active, contact a
Cummins Authorized
Repair Location.
s OK
L 4

.- ambient temperature

Engine is operating at low |

Check the winterfront,
shutters, and underhood
air. Refer to Cold Weather
Operation, Bulletin No.
3387266, and Section 1.
Use intake air from under
the hood in cold weather.

OK
-

>

Coolant témperature gauge| -

is malfunctioning

Test the temperature
gauge. Repair or replace
the gauge if necessary.
Refer to the OEM service
manual. -

“

OK

-

Contact a Cummins
‘Authorized - .-

Repair Facility




ISC.
Section TS - Troubleshooting Symptoms

Cranking Fuel Pressure:is Low-

-Cause .

Correction

Fuel connections.on the

- suction side of the pump “|. . ..

. are loose”|

P

Tighten all the fuel fittings
and connections between
the fuel tanks and fuel

© pump.

oK

-

Fuel level is low in the tank{. .

Fill the supply tank.

OK
-

Fuel suction stand pipe in
the fuel tank is broken

Check and repair the stand
pipe if necessary. Refer to
the OEM service manual.

OK
-

Contact a Cummins
Authorized

Repair Facility

Troubleshooting'Symptoms’Ch'énS"' o
Page TSa13_" ‘

I
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Troubleshooiing Symptoms-Charts

ISC
Page TS-14 Section TS - Troubleshooting Symptoms
- -Engine Acceleration or-Response Poor -
Correction

Cause

Obératdr technique is not

Hefer to Section 1,

>

Cause

Correction

Compare the drivetrain

- . . ) . specifications to Cummins
correct Operating lnstrucnops, Clutch is malfunctioning or recommendations. Check
: R : is not correct T the clutch for correct
OK : ' operation. Refer to the
- )

OEM service manuals.

Fuel level is fow in the tank|. . . . Fill the supply tank. -
: ‘ R ) o Check for-correct gearing”
- 0K Drivetrain is not correctly and drivetrain components.

Check the vehicle brakes

)

matched to the engine

Refer-to the OEM vehicle"
. . specifications.. . -

for d;agging, transmission TOK™
. - malfunction, cooling fan -
Vehlclgxggrsi?‘lltécs are . operation cycle time, and : -
) engine-driven units. Refer Refer to Diagnostic Fault
- . to themoa?:a?efv"ce ; - . _ Codes in Section 1 for |
. CE Electronic fault codes are | 'gsg{il\‘;gt'g:ﬁt%gggg ﬁ;of;ﬁftd'
OK ' active codes are active, contact a
- Cummins Authorized
i Repair Location. -
oK
.

* (Continued)
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ISC ‘ ‘ _ _ Troubleshooting Symptoms: Charts
Section TS - Troubleshooting Symptoms Page. TS-15

Engine Acceleration ?'or"Respdnse Poor (Continued)

Cause ' Correction ' B Cause S " Correction [
.Check the fuel lines, fuel Co e ' PV
: AP Charge-air cooler (CAC) is Inspect the CAC for air
. ) connections, and fuel filters ; p A o ‘
Fuel loak . for leaks. Check the fuel . |, restricted or leaking : restrictions or leaks. :
N lines to the supply tanks. - : i
Co o Refer to OEM service T OK . - -
. manual. . - ’
) ) Ce H !
- (ﬁ( " Check for Icose or dam- - |,

aged piping connections
- and missing:pipe plugs.-
Check the turbocharger

L e C T Air iitake of exhaust leaks |. . . .
Intake manifold air tempera- Refer to the Intaks Manifold

- . . . : ! -

d mmpsras - 1 Ajr Temperature Above L ‘and exhaust manifold;
ture is above specification Specification symptom tree. ‘ o ' ‘mounting 3.,
OK ' ST oK |

b

Check the fuel supply line Check the air intake system

Fuel supply iine restriction from the fuel pump to the e + for restriction. Clean or
between the fuel pump and(. . . .| ~ cylinder head for sharp A"i's'“g‘g‘gvzyzﬁ,%’gif2§§§{g°,§'°" <+ .1 » replace the air filter and
the injectors bends that may cause - : < - intet piping as-necessary.-- |-
o restrictions. : Refer to Section 4. !
oK OK ;
v - - A 4 !

(Continued) ’
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Troubleshootmg Symptoms Charts .
Page TS-

-Cause -

Correction

Fuel grade is not vcorr,éct')
for the application, orthe |. . ..

“fuel quality is poor -

Operate the engine from a
tank of high-quality fuel.

‘Refer to Fuel Recommen--
Adatxons and Specifications

in Section V.

OK
-

Contact a Cummins .
. Authorized -
Repair Facility

T

-IsC
Sect|on TS Troubleshooting Symptoms

Engme Acceleratlon or Response Poor (Contmued)




I

Troubleshootmg Symptoms Charts

- Cause

Fuel level is low in the tank|, . . .

Fill the supply tank.

OK
-

Electronic fault codes are | -

Refer to Diagnostic Fault
Codes in'Section 1 for
instructions on how to read
active fault codes. If fault

active codes are active, contact a
Cummins Authorized
Repair Location.
OK
A4

Starting aid is necessary

for cold weather, or starting|. . .

aid is malfunctioning

Check for the correct
operation of the starting
aid. Refer to the manufac-

*| turer’s instructions. Refer to

Cold Weather Starting Aids
in Section 1.

OK -
i ’

-

Engine ‘block heater is

malfunctioning (if equipped) * * *

IsC . '
Section TS - Troubleshooting Symptoms Page TS-17
Engine Difficult to Start or Will Not Start '(Exhau_st Smoke) 1
' Correction = Cause ' Correction ,
o

Check the electrical |
sources and wiring to the

cylinder block heater. ‘
Replace the block heater!if

necessary. Refer to the!

. OEM service manuals.,

'
[
!
|

Fuel heater is malfunction-

' T
Check the fuel heater and
replace if necessary. Refer
to the manufacturer’s |

ing (if equipped)
‘ - instructions. !
I
OK '
- 1

Battery voltage is low

|
Check the batteries and the
unswitched battery supply
circuit. Refer to . !

OK
-

(Continued)
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Troubleshootmg Symptoms Charts

Page TS-18

Section TS - Troubleshootlng Sytnptoms

Engme leflcult to Start or Will Not Start (Exhaust Smoke) (Contmued)

Cause

Correctlon

Englne crankmg speedis | .

* If the cranking speed is
slower than 150 rpm,-refer

" to the Engine Will Not
too slow Crank or Cranks Slowly .
_symptom tree.
OK
L 4

Cause

Correctlon .

" Air in the fuel system

Gheck fof airinthe ol |

system. Tighten or replace

the fuel connections, fuel- |

lines, fuel tank stand pipe,
and fuel filters as neces-
sary.

Vehicle parasitics are

Check the vehicle brakes
for dragging, transmission
. .malfunction, cooling fan

Air intake.system restriction

_is above specification [ -

Check the air intake systemv

for restriction. Clean or

" replace the air filter and

inlet piping-as necessary.
Refer to Section 4.

OK

.

Fuel grade s not correct

fuel quality is poor

for the application, or the .. . . .

Operite the engine from'a’
tank of high-quality fuel.

Refer to Fuel Recommen-

dations and Specifications

©_in Section V.

: operation cycle time, and
| excessive engine-driven units. Refer
. to the OEM service
A ~ manual.
- OK
Check the fuel lines, fuel ..
cc;nnect:(c;nsé and fur:al ffiltelrs
. ‘or leaks. Check the fue
Fuel leak lines to the supply tanks.
: Refer-to OEM service
manual.
OK
v

;ok,

Contact a Cummlns
‘ Authorized

Repair Facility




Troubleshooting Symptoms Chaﬁs"

ISC : : :
Section TS -, Troubleshooting Symptoms Page TS-19:
Eng’ine;DifficuIt;to Start- or ' Will NOt Start (No Exhaust Smoke) ...

’ ’ Correction J

‘Cause

Correction

Fuel level is low.in the tank|. . . .

-Fill the supply tank.

[ OK

#8

Electronic fault codes are

Refer to Diagnostic Fault
Codes in Section 1 for
instructions on how to read
active fault codes. If fault

actlyg codes are active, contact a
o Cummins Authorized
. "*Repair Location.
. OK
A 4

OEM engine protection-

system is malfunctioning | ** "

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

. Ok

- -

Battery voltage is low

Check the batteries and the’
unswitched battery supply

circuit, Refer to .

—J>| Battery voltage supply to

Cause

the.electronic control

module (ECM).islow, ., [ "

interrupted, or open _ .

|

|
Check the battery connec-
tions.

A4

i

Moisture in the wiring.-
harness connectors

Dlg the conhectors with
ummins electionic |
cleaner, Part No. 3824510.

0K
-

!
|
i
!

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 neces-

=0 sary, ',

oK
4,‘

(Continued)

i
!
f




Troubleshooting Symptoms Charts | : ISC
Page TS-20 Section TS - Troubleshooting Symptoms

Engine Difficult to Start or Will Not Start (No Exhaust Smoke) (Continued)

Cause

Correction

. Electronic control module
(ECM) is locked up

Disconnect the battery -
cables for 30 seconds.

* | Connect the battery cables,

and start the engin_e.

OK

A

Contact a Cummins
. Authorized
" Repair Facility

Xy



ISC

Cause

" Section TS - Troubleshooting Symptoms

Troubleshooﬁng Symptoms:

. -Engine Noise Excessive.

Correction.

Cause

|
|

Correction

Fan drive belt is loose,

tight, or not in alignment | -~ -

Check the fan drive belt.
Refer to Section 6.

OK

-

Lubricating oil is thin or

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

diluted Contaminated symptom
tree.
OK
-

Vibration damper is
damaged

Inspect the vibration

' | damper. Refer to Section 7.

OK

-

Air intake or exhaust leaks |. . . .

Check for loose or dam-
aged piping connections
and missing pipe plugs.
Check the turbocharger
and exhaust manifold
mounting 3.

>

Air intake or exhaust piping

cab

is contacting the chassis or}. . . .

]
f
Inspect the air piping!,'
chassis, and cab for.

- contact points. |-
. |

OK

->

Air intake system restriction

is above specification

!
Check the air intake system
for restriction. Clean or
replace the air filter and
intet piping as necessary.
Refer to Section 4. [

OK

L 4

|

Coolant temperature is
above specification

i
-Refer to the Coolant
Temperature is Above
Normal - Sudden Overheat
or the Coolant Temperature
is Above Normal - Graduat
Overheat symptom tree.
i

l

1

Engine mounts are worn,
damaged, or not correct

Check the engine mouLts.
Refer to the OEM service
manual . !

OK

>

(Continued)

!
r

|
1

I

Charts
‘Page TS-21




Troubleshooting.Sympioms Charts _ _ ‘ : ISC
Page TS-22 - , Section TS - Troubleshooting Symptoms

L Engihe Noise Excessive (Continued) . ..

‘Cause _ " Correction

Isolate each component

Fari'clutch',-'hydraulié pump, and check for noise. Refer

-or freor;scgggrse;?‘fgr noise |. . . .| ™ "o the OEM service . S e ' S e
manuals. : o C o :
oK
-

Fan is loose, damaged, or :
has excessive hub bearing|. . . .

Check the fan. Refer to
end play. -

Section 6.

OK
-

Contact a Cummins
Authorized
Repair Facility




-

ISC

Section’ Ts Troubleshootlng Symptoms

Troubleshootmg Symptoms Charts

Engme Noise Excessive — Combustlon Knocks

Pagé TS-23

Correction |

Cause

ambient temperature

Engine is operating at low

Correction

Check the winterfront,
shutters, and underhood
air. Refer to Cold Weather
Operation, Bulletin No.
3387266, and Section 1.
Use intake air from under
the hood in cold weather.

Fuel grade is not correct

. fuel quallty is poor

for the application, or the | . ..

Operate. the engine from a
tank of high-quality fuel.
Refer to Fuel Recommen-
dations and Specifications
in Section V.

OK

-

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 neces-

sary.

>

Cause

Coolant temperature is

;.below specification - I

Temperature Below Normal |.

. - !
Refer to the Coolant

”sy[npto'n) tree. ’

oK -

>

Contact a Cummins -
- Authorized

Repair Facility

N



Troubleshooting Symptoms Charts '

Page TS-24

Correction

 Cause'

' Electronic fault codes are |

Refer to Diagnostic Fault
Codes in Section 1 for
instructions on how to read

- active fault codes. If fault
active codes are active, contact a
Cummins Authorized
Repair Location.
v 0K
2

'Fuelv level is low in the tank|. . . .

Fill the supply tank.

OK

-

Engine is operating above
recommended altitude

Engine power decreases
above recommended
altitude. Refer to the
Engine Data Sheet for

specifications.

oK

b

>

Cause

Section TS -'T;oublé'shOOtihg Sym
" Engine Power OutputLow - ° - ' |

1sC
ptoms

Correction

Tachomeéter is not cali-

brated or is malfunctioning| " *

. Compare the tachometer |.
reading with a handheld

tachometer or an electronic |

* service tool reading.
Calibrate or replace the
tachometer as necessary.
Refer to the OEM service

manual.

| Aif intake system restriction| .
is above specification .| " *°

Check the air intake system
for restriction. Clean or
replace the air filter and

-inlet piping as necessary.

Refer to Section 4.

OK

b

Air intake or exhaust leaks|. . . .

Check for loose or dam-
aged piping connections
and missing pipe plugs. -

. Check the turbocharger
and exhaust manifold
mounting 3.
-OK

(Continued)
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Troubleshootmg Symptoms Charts

Section TS Troubleshootmg Symptoms age TS-25
Engme Power Output Low (Contlnued)
"Cause Corieeilen Cause "' -Correction
Check the fuel lines, fuel Charge-air cooler (CAC) is | Inspect the CAG for
. connactions, and tuel filters ge- (CAC)is| | Inspect the or jair
Foel leik for leaks. Check the fuel g res‘trlcted or leaking _ restrictions or ieaks.
: ) lines to the supply. tanks. :
) Refer to OEM service OK
manual. -
OK Check the oil level. Venfy
the dipstick callbratlon and

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 neces-
sary.

Lubricating oil level is
above specification

oil pan capacity. Fillithe

system to the specmed

level. Refer to Section 5.
l

OK

A

Contact a Cummins
Authorized
‘Repair Facility

Vehicle parasmcs are

Check the vehicle brakes
for dragging, transmission
malfunction, cooling fan
operation cycle time, and

excesswe engine-driven units. Refer
to the OEM service
manual.
OK




Troubleshooting. Symptoms Charts

Page TS-26

Cause

ISC:

‘Section TS Troubleshootmg Symptoms:

. ~Engine Runs Rough at Idle .

Correction

" Cause

Engine is cold

Allow the engine to warm to
operating temperature. If
the engine will not reach

. | operating temperature, refer

to the Coolant Temperature
Below Normal symptom
tree.

Fuel supply line restriction

between the fuel pump and|. e

the injectqrs .

: Correction' ‘
Check the fuel supply line

from the fuel pump to the
cylinder head for sharp

bends that may cause . .’

. restrictions.” |

OK )

-

Electronic fault codes are

Refer to Diagnostic Fault
Codes in Section 1 for
instructions on how to read
active fault codes. If fault

Engme mounts are worn;

damaged, or not correct

Check the engine mounts. B

Refer to the OEM 'service
manual . .

oK

-

) actiye codes are active, contact a
Cummins Authorized
Repair Location.
OK
L 4

Moisture in the wiring .
harness connectors

D% the connectors with
ummins electronic

o cleaner, Part No. 3824510.

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 neces-
sary.

OK

4

i (Continued)



ISC o _ Troubleshooting Symptoms Charts

Section TS - Troubleshooting Symptoms ' : P'ag?“ TS-27
Engine: Runs Rough at Idle (Continued)
" Cause ', Correction .
o I | operate'the engine‘from.a : o T ) _
_Fuel grade .is_not correct 1 tank of high-quality fuel. '\ - T ) o |
for the application, or the |....| Refer to Fuel Recommen- C o o : ’ i C
fuel quality is poor ) dations and Specifications
R : . in Section V. -~. .
.OK -
Contact a Cummins * L e . . : . - A
Authorized : . e . S 4
Repair Facility cat o, '




Troubleshooting Symptoms Charts’

IsC:

Section TS - Troubleshooting Symptoms™

" Engine Runs Rough or Misfires -

r

Page TS-28
Cause Correction
Allow the engine to warm to
operating temperature. If
Cee e the engine will not reach -
- Engine is cold . | operating temperature, refer |-
to the Coolant Temperature
Below Normal. symptom
tree. ‘
. OK
A d

Electronic fault codes are

Refer to Diagnostic Fault
Codes in Section 1 for
instructions on how to read
active fault codes. If fault

active codes are active, contact a
Cummins Authorized
Repair Location.
OK
L4

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 neces-

sary.

Cause -

Correction

Fuel supply line restriction

between the fuel pump and.. . ..

the injectors

Check the fuel supply line
from the fuel pump to the
cylinder head for sharp
_bends that may cause
restrictions.

oK .
-

Engine mounts are worn,

damaged, or not correct .[ " " *

Check the engine mounts.
Refer to the OEM service
manual ..

oK’

b

‘Moisture in the wiring
harness connectors

Dlg the connectors with -

ummins electronic
cleaner, Part No. 3824510.

OK

L

Contact a Cummins
Authorized -

Repair Facility



Troubleshootmg Symptoms- Charts

ISC
Section TS - Troubleshooting Symptoms Page’TS <29
Engine Shuts Off Unexpectedly .or Dies During Deceleration |
Correction ‘ Cause ' Correction |

Cause -

Fuel leve! is low in the tankl. . . .

Fill the supply tank. .

T OK

-

Electronic fault codes are

Refer to Diagnostic Fault
Codes in Section 1 for
instructions on how to read
active fault codes. If fault

active codes are active, contact a
Cummins Authorized
Repair Location.
OK
L 4

Idle shutdown or PTO
shutdown features are
activated

Refer to Electronically
Controlled Fuel System in
Section 1.

OK

-

Moisture in the wiring
harness connectors

Dlx'the connectors with
ummins electronic

cleaner, Part No. 3824510.

OK

-

>

OEM enginé brotec;tion

system is malfunctioning |~ -

. I
Isotate the OEM englne
protection system. Follow
the OEM service manuals
to check for a malfunction.
|

OK

-

Air in the fuel system

. N

Check for air in the fuel
system. Tighten or replace
the fuel connections, fuel
lines, fuel tank stand pipe,
and fuel filters as neces-
sary.

oK

het

Contact a Cummins
Authorized
Repair Facility




-~Cause

‘ Troubleshooting Symptoms: Charts
Page T$:30

Correction

Fuel lev_el_ is_ll'ow‘in the‘itank. -

Fill the Supply. tank.. -

oK

>

Electronic fault codes are

Refer 'toDiagnos'tic Fault -

Codes in Section 1 for
instructions on how to read
active fault codes. If fault

active codes are active, contact a
Cummins Authorized
Repair Location.
OK
A 4

Moisture in the wiring
harness connectors

DIZ the connectors with
ummins electronic
cleaner, Part No. 3824510.

OK

»

IsC

Section TS - Troubleshootmg Symptoms

" Engine Speed ‘Surges at Low or ngh |d|e

Cause -

Correction

Air in ih'e fuel Syétem

Check for air in the fuel .

system. Tighten or replace

-the fuel connections, fuel

lines, fuel tank stand pipe,

and fuel filters as neces-
sary.

_Fuel grade is not correct
for the appllcatlon orthe |....

fuel quality is poor

Operate the engine from a
tank of high-quality fuel.
Refer to Fuel Recommen-
dations and Specifications

- in Section V.

OK

Contact a Cummms :
-Authorized - i

- Repair Facility - -




ISC - e ' o o Troubleshootmg Symptoms. Charts

N

Sectlon TS Troubleshootmg Symptoms _ . - Page TS-31
_ _ Engine Speed- Surges in. PTO or. Crunse Control ;
-Cause. Correctlon Cause : Correotion i

" Engine speed also surges |
atidle : o

Refer to .the Engine Speed
Surges at Low or High Idle
_symptom tree.

. —»

Moisture in the wiring
harness connectors

Dlx the connectors wnth
ummins electronic .
cleaner, Part No. 3824510,

oK
A 4

OK

A

Englne speed surges wh|Ie
in the normal operating

range and not in PTOor | -

. cruise control

Refer to the Eri'gi'neASpeed '

Surges Under Load or In

Operating Range symptom
oo tree.

© OK
-

Electronic fault codes are

Refer to Dlagnostlc Fault -

Codes in Section 1 for
instructions on how to read
active fault codes. If fault

active codes are active, contact a |
Cummins Authorized
" Repair Location: -
OK

Contact a Cummins

Authorized: .. . -

- Repair-Facility . -




. Cause

Troubleshootmg Symptoms Charts
Page TS-32

Correction

ISC

Section TS - Troubleshootmg ‘Symptoms

Cause -

Engme Speed Surges Under Load or in Operating Range

Correctlon

Fuel level is low in the tank]. . . .

Fill the supply tank.

OK

-

Electronic fault codes are |

Refer to Diagnostic Fauit
' Codes in Section 1 for
instructions on how to read
active fault codes. If fault

active codes are active, contact a
- Cummins Authorized -
Repair Location.
OK
o .

Moisture in the wiring
harness connectors

Dnz the connectors with
ummins electronic
cleaner, Part No. 3824510.

OK

h

r-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 neces-
sary. :

ldling with excessive load |. ...

Use the PTO feature for

loaded conditions at low

engine speeds. Refer to.
Section 1.

OK

-

. Vehicle parasitics are

Check the vehicle brakes
for dragging, transmission
malfunction, cooling fan
.operation cycle time, and

excessive engine-driven units. Refer
to the OEM service
manual.
oK
.

(Continued)



ISC o s : Troubleshootlng Symptoms Charts

Section TS - Troubleshootmg Symptoms . ‘ E Page TS-33
. \ ‘

Engme Speed Surges Under Load or in Operatmg Range (Contmued)

Cause o ~ Correction o - L : ; R

Compare the drivetrain

. o specifications to Cummins
Clutch is malfunctioning or recommendations. Check
is not correct B the clutch for correct
operation. Refer to the
OEM service manuals.

-OK )
» .
. . Operate the engine from a
Fuel grade is not correct tank of high-quality fuel.
for the application, or the |.. . .| Refer to Fuel Recommen-
fuel quality is poor dations and Specifications
in Section V.
OK
L 4
" Contact 'a Cummins
© Authorized -

" Repair Facility




Cause , .

Troubleshootmg Symptoms Charts
Page TS-34 -

Correctlon

Fuei level is low in the tank|. . . .

Fill the supply tank.

OK

-

Battery voltage supply to
the electronic control -

. ..module (ECM) is low,
mterrupted oropen .

Check the battery connec;
, tions.

‘OK
i

hest acaashadd

Electronic fault codes are

Refer to Diagnostic Fault
. Codes in_Section 1 for
instructions on how to read

active fault codes. If fault

- active - codes are active, contact a
N Cummins- Authorized
-Repair Location.
OK
-
Contact a Cummins
Authorized

Repair Facility

1SC
Section TS - Troubleshooting SVmptoms

: Englne Starts But W|II Not Keep Runmng



ISC . . ' S
Section-TS - Troubleshooting Symptoms

Cause

Troubleshooting Symptoms

Engine Vibration Excessive

Correction’

Cause -

Pagc-lz ‘TS-35
|

Correction

Belt-driven accessories are

malfunctioning

Check the fan hub, alterna-
tor, freon compressor, and
hydraulic pump for interfer-
ence. Isolate belt-driven
accessories, and check for
vibration.

Engine idle speed is set too
low (electronically con-
trolled fuel systems)

Verify the correct idle
speed setting. Increase the
idle speed with the idle
increment switch or.an
electronic service tool:

OK

w»

Engine mounts are worn,
damaged, or not correct

Check the engine mounts.
Refer to the OEM service
manual .

OK

.

Fan is loose, damaged, or

has excessive hub bearing|. . . .

end play.

Check the fan. Refer to
Section 6.

OK
-

i

Engine is misfiring

Refer to the Engine ﬁuns
Rough or Misfires symptom
tree. '

OK

-

Electronic fault codes are

I
Refer to Diagnostic: Fault
Codes in Section 1 for
instructions on how to read
active fault codes. If fault

active codes are active, contact a
Cummins Authorized
Repair Location.
OK ,

_ Vibration damper is

damaged -

Inspect the vibration

* | damper. Refer to Section 7.

OK

>

Contact a Cummins
Authorized
Repair Facility

Charts




a_reer:

Troubleshooting Symptoms Charts

Page TS-36.

ISC
Section TS - Troubleshooting Symptoms

-Engine Will Not Crank or Cranks Slowly (Air Starter) -

Cause

Correction

air tanks

Air pressure is low in the

Increase air pressure with
‘an external air source.

OK

-

Engine-driven units are
" engaged

Disengage engine-driven
) -units.

‘OK

-

Lubricating oil level is
above specification

Check the oil level. Verify
the dipstick calibration and
oil pan capacity. Fill the
system to the specified
level. Refer to Section 3.

OK

-

Lubricating oil does not
meet specifications for
operating conditions

Change the oil and filters.
Refer to Section 5. Use the
oil type recommended in
Section V.

OK

b

Cause. .

Correction

>

Starting motor is malfunc-

tioning or starting motor is |. . . .

not correct

Check the starting motor
operation. Compare the
starting motor with the

engine and vehicle specifi-
cations.'Refer to the -

.| manufacturer’s instructions.

OK

A d

Contact a Cummins
Authorized
Repair Facility




1
|

ISC.

Troubleshootlng Symptoms Charts
Section TS - Troubleshootlng Symptoms

Cause

Correction

Batteries are cold

Check the battery heater.
. | Refer to the manufacturer’s

>

: Cause .

PageI TS-37
Engine W|VII Not Crank-or Cranks Slowly (Electrlc Starter) |

‘Correction '

Engine-driven units are

Disengage englne-dnven

instructions. engaged units.
OK OK '
- w» i

'Battery cables or connec-
tions are loose, broken, or
corroded {excessive

Check the battery cables
and connections.

Starting circuit component

is malfunctioning

Check the starting circuit
components. Refer to the

OEM service manual:
resistance)
oK
OK L4 :
- Contact a Cummins . '
* Authorized = '
Refer to Electrical System Repair Facility ;
Battery capacity is below Specifications in Section V. .
specification c Replace the batteries if
necessary.
OK
-

Battery voltage is low

Inspect the batteries and
the unswitched battery
supply circuit. Refer to
OEM service manual.
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Troubleshooting Symptoms Charts i . o - ISC:
Page TS-38" ./ Section TS - Troubleshooting Symptoms:

Cause

Englne Wwill. Not Reach Rated Speed (RPM)

Correction

Electronic fault codes are

Refer to Diagnostic Fault

- Codes in Section 1 for
mstructlons on how to read
active fault codes. if fault

active codes are active, contact a
Cummins Authorized
Repair{ Location.
OK b
A 4 L

Vehicle parasitics are

Check the vehicle brakes
for dragging, transmission
. malfunction, cooling fan
operatlon cycle time, and

excessive engine-driven units. Refer
to the OEM service
manual.
OK
hd

Engine power output is Iew. e

Refer to the Engine Power
Output Low symptom tree.

OK

>

Contact a Cummins
Authorized

Repair Facility




ISC.

Cause-

_: g S

Section. TS - Troubleshooting Symptoms

Correction

Fault Code ‘Warning: Lamps Stay On (No Apparent Reason)

nstalled

Dlagnostllc shorhng plug is o

Remove the diagnostic
shorting plug.

oK

b d

drivetrain components are

malfunctlonmg orarenot |. ...

Compare the drivetrain
components to the engine
and equipment specifica-
- tions. Isolate the drivetrain

correct components, and check for
vibrations. Refer to the
- OEM specifications.
OK
-

Electronic fault codes 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 Location.

OK~
-

Contact a Cummins
Authorized

Repair Facility

Troubleshootmg Symptoms Charts
Page \Ts-39

|
i
¢
|




' ) . . . . . -

Troubleshootmg Symptoms Charts | ' ISC.
Page TS-40 - Sectlon TS - Troubleshooting Symptoms

Fauilt Code Warmng Lamps Do Not IIIummate

Cause COrrectlon

Keyswitch is in the off

position " Turn the keyswitch ON.

- .OK

-

Battery voltage supply to

the electronic control .Chéck the battery connec- ‘ ) o
module (ECM)is low, | ~* [ tions. i : ; S g
3 interrupted, or open - . - T IS T
idle shutdown or PTO Refer to Electromcally
_ shutdown features are |. .. .| Controlled Fuel System in C
activated ) ) _ Section1. : ‘ : : . ) oo

OK :
-

Contact a Cummins -
- Authorized
Repair Facility




SN !
ISC.

A T S T NPT : ~ Troubleshooting Symptoms Charts.
Section TS - Trolibleshooting Symptoms ‘ - Page iTS'-41
" Fuel Consumption Excessive | “ ‘.
Cause Correction Cause Correction
Operator technique is not Refer to Section 1 > : Check the hubometer and
L. ; i o odometer calibrations. '
correct Operating Instructions. -
H : Calibrate or replace the
» ubomneter or odometeris| . | nhuhometer or odometer if
miscalibrated c e
OK . . necessary. Caiculate fuel
- : . consumption with new
- mileage figures.
Refer to Diagnostic Fault — — - - ;
Codes in Secﬁion 1. for g ‘ oK~ - ) o)
; instructions on how to rea - :
E'°°"°“'°a';‘i"|,gc°des are i . .| active fault codes. If fault ' \
codes are active, contact a Check for loose or dam-.
. ‘Cuﬁr‘r;m:i\s I:‘(\)lcl:ta’}?c;:fed _ . . 1. aged piping connections
paiF. ) Air intake or exhaust leaks |, . . . %%%g’fﬁg‘?uf&ec&fggr'
~OK' R T T " and exhaust manifold-
- P : : mounting 3. -
Check the fuel lines, fuel oK
: connections, and fuel filters -
Fuel leak for leaks. Check the fuel
Pt hnneesfé? ttheo sEuhﬁp;g tanks. Check the air intege system
0 rvice . : - for restriction. Clean or .
manual. Alr_mtall)(e system.fl_'es}ylctlon_ ...| replace the air filter and -
- Is above specilication inlet piping as necessary.
OK Refer to Section 4.
- .
. OK
>

(Continued)
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Troubleshooting Symptoms.Charts ' . IsC
: . ’ Section TS - Troubleshooting Symptoms

Page TS-42
'Fuel Consumption:Excessive (Continued)

 Cause S Correction
Consider aénbient tempelra-
] : - tures, wind, tire size, axle
Equnrment and environ- | alignment, routes, and use
mentfa factors are affectingl. . . . of aerodynamic aids when
uel consumption evaluating fusl consump-
tion.
oK -
-
» Check the oil level. Verify
Lubricaig o lvel s | _ | 1 dpsick cabraon ang
~ above specification system to the specified
S level. Refer to Section V.
OK
-
Contact a Cummins.
Authorized
e " Repair Facility




" ISc Troubleshootmg Symptoms Charts .
Section TS - Troubleshootmg Symptoms , _ Page 1 TS-43
Fuelin. Coolant L : i
Cause Correction . ‘\
. Che;:k ItJhe'bUIl!n( cool?m - ’ ' . T ) ’ LT :
Bulk coolant supply is supply. Drain the coolant T e ;
ey - A DU and replace with . T o ‘ H
noncontaminated coolant. L S . S
Replace the coolant filters. N : : : .
OK
het [
Contact a Cummins :
Authorized '
Repair Facility o
i
i




|

Troubleshooting Symptoms Charts , . L . IsC
Page 7S-44 - Section TS - Troubleshooting Symptoms

Cause

Correction

Engine idle time is exces-

Low oil and coolant
temperatures may be
“caused by long idle time
(greater than 10 minutes).

sive Shut off the engine rather
than idle for long periods. If
idle time is necessary, raise
the idle speed.
OK

. Bulk oil supply is contami- ]

Check the bulk oil supply.
Drain the oit, and replace

~ nated with noncontaminated oil.
i Replace the oil filters,
OK
-
Contact-a Cummins
Authorized.

Repair Facility

‘Fuel in the Lubricating Oil B



e .

ISC ' Troubleshootmg Symptoms Charts
Section TS - Troubleshootmg Symptoms Page TS- 45
Intake Manifold Air Temperature Above Specification 1
Cause Correction . Cause Correction |

Charge-air cooler (CAC)
fins, radiator fins, or air

conditioner condenser fins|. . . .

are damaged or obstructed
with debris

Inspect the CAC, air
conditioner condenser, and
radiator fins. Clean if
necessary. Refer to Section
4 and the OEM service
manual.

OK
-

Cold weather radiator cover

or winterfront is closed

Open the cold weather
radiator cover or the
winterfront. Mamtaln a
mmlmum of 784 cm? [120
in?], or approximately 28
cm x 28 cm [11 in x 11 in],
of opening at all times.
Refer to Section 1.

Fan drive belt or water
pump belt is broken

Check the fan drive belt
and water pump belt.
Replace the belts if
necessary. Rgfer to Section

OK

i 4

Fan shroud is damaged or
missing, or the air recircu-

lation baffles are damaged| " * -

or missing

]
Inspect the shroud and.the |,
recircutation baffles. Repair,
replace, or install if neces-
sary. Refer to the OEM
service manual.

OK

-

Radiator shutters are not

opening completely, or the |. . . .
‘shutterstat setting is wrong

Inspect the radlator |
shutters. Repair or replace.
if necessary. Refer to the
manufacturer’s instructions.
Check the shutterstat

setting. ‘

OK

-

Vehicle speed is too low for

adequate cooling with highi. . ..

engine load

Reduce the éngine Ioa‘d: '
Increase the engine (fan)
rpm by downshifting.

OK

-

(Continued)




B

Troubleshooting. Symptoms Charts

Page TS-46

D — |

- " ISC:
Section TS - Troubleshooting Symptoms:

Intake Manifold Air Te‘mp'erature Above -Sbecvification (Continued)

‘Cause

" Cortection

Vehicle cooling system is
’ .not adequate

Verify that the engine and
vehicle cooling systems are
'using the correct compo-
nents. Refer to the OEM
specifications.

OK _

>

equipped

Intake manifold temperatur:
gauge is malfunctioning, if|. . . .

Test the temperature

gauge. Refer to the OEM ..

service manual. -

- OK -
-

Fan is not an adequate
size for the application

Verify that the fan is the
correct size. Refer to the
engine and OEM specifica-

tions. ’

oK -

>

Contact a Cummins
Authorized
Repair Facility

.



ISC:

' ~ Troubleshootlng Symptoms Charts'
Section TS: - Troubleshooting Symptoms

Page tTS-47a :
‘Intake :Manifold Pressure (Boost) is: Below Normal o -

Cause

Correctlon

Air intake or exhaust leaks |. . . .

Check for loose or dam-
aged piping connections
and missing pipe plugs.
Check the turbocharger

Cause

>

Electromc fault codes are )

Correction

Refer o Diagnostic Fault
Codes in Section 1 for
instructions on how to read

; - actlve active fault codes. If fault”
and exhaust manifold o Lo codes are active, contact a
mounting 4. . Cummins Authorized:
: Repair Location.
OK - S :
- "OK
o

Air intake system restriction

is above specification

Check the air intake system
for restriction. Clean or
replace the air fifter and

inlet piping as necessary.
Refer to Section 4 and
Section A.

Enéiné"’poﬂer dutpu't_is_'-iovii. e

Refer to the Engme Power
Output Low.symptom tree

o

OK :
L d . 0
OK Contact a Cummins
- - " Authorized . .
- ... Repair Facility-
Charge-air cooler (CAC) is Inspect the CAC for air i

restricted or leaking

restrictions or leaks.

OK

-




LL B

Cause

Troubleshooting Symptoms Charts
Page TS-48

"ISC

Section TS - Troubleshootlng Symptoms

Lubrlcatlng Oil Consumption Excessive

Correction

Crankcése ventilation
system is plugged

Check and clean the
crankcase breather and
vent tube.

OK

-

Lubricating oil does not
meet specifications for
operating conditions

Change the oil and filters.
Refer to Section 5. Use the
oil type recommended in
Section V.

OK

-

Lubncatlng oil drain mte—II )

is excessive

Verify the correct lubricat-
ing oil drain interval. Refer
to Section 5. -

OK

-»

Lubricating oil leak (exter-

Inspect the engine for
external oil leaks. Tighten
the ca‘fsc rews, Enpe plugs,

fittings. Replace

nal) gaskets if necessary. Refer
to Section V for specifica-
tions.
oK

Cause

>

Venfy the oil ‘consumption

~rate

Correction

Check the amount of oil

added versus the mileage.

OK

b d

Air compressor is pumping

Iubrlcatmg oil into the air |. ...

system

" Check the air lines for
carbon buildup and
“lubricating oif.

OK

>

"'Contact a Cummins-
Authorized

ry

.Repair Facility



IsC ' | | o Troubleshooting Symptoms Charts
Sectlon TS - Troubleshootmg Symptoms

Cause

Lubricating Oil Contammated

Correction

Bulk oil supplydis contami-|

nate

Check the bulk oil supply. -

Drain the oil, and replace

with noncontaminated oil.
Replace the oil filters.

OK

-

Fuel in the lubricating oil |. . ..

Refer to the Fuel in the .
Lubncatmg Oil symptom
tree.

OK

-

Identify lubricating oil
- contamination

Perform an il analysis to
determine the contami-
nants.

OK

>

Contact a Cummins
Authorized
Repair Facility

t Page TS-49

!

Lo

'




‘ .Cause

Troubleshootlng Symptoms Charts
Page TS-50

Section TS - Troubleshootlng Symptoms

Lubricating ‘Oil Pressure ngh

Correction

~+-Cause"..

" Correction

Coolant temperature is
below specmcatlon

Refer to the Coolant

Temperature Below Norma! |

 symptom tree.

OK-A

S -

Lubricating oil does not
_ meet specifications for

operatmg condltlons B

‘Change the oil and filters: - "

Refer to Section 5. Use the
_ oil type.recommended.in ..
Section V..

OK

-

Lubrlcatlng oil pressure
switch, gauge, or sensor is

malfunchonlng orisnotin|. *

the correct Iocatipp,

-Check the oil pressure: -

swnch gauge, or sensor for'

" correct operation and
location. Refer to the OEM
., service manual.

‘OK

N -

P

’ Electromc fault codes are ‘

‘Refer-to. Diagnostic Fault
-Codes in Section 1 for -
instructions-on -how to read

- active fault codes. If fault -

active . codes are active, contact a
Cummins Authorlzed
Repalr Locatlon
fw:- . : OK ot
Contact a Cummins :
Authorized

Repair Facility ~ " |




1SC
Section TS - Troubleshooting Symptoms

.Cause " -

‘Troubleshooting Symptoms Charts
Page‘ TS 51

Lubricating Oil Pressure Low

Correction

. Cause ..

|
|

. Correction

_ Engine angularity during

operatlon exceeds specifi- |.. . .

catlon

Refer to the Engine
Specification data sheet.

OK

-

" Lubricating oil does not
meet specifications for
operating conditions

Change the oil and filters.
Refer to Section 5. Use the
oil type recommended in .
Sectlon V.-

OK

-

Lubricating oil filter is

Change the oil and filter.
Refer to Section 5. Review

plugged the oil.change interval.
Refer to Section V.
OK
L 4

Lubricating oil is contami-

nated with coolant or fuel | * * -

Contact a Cummins
Authorized Repair Facility.

OK

-

Lubrlcatmg oil leak (exter- )

Inspect the engine for
external oil leaks. Tighten
the capscrews, pipe plugs,

and fittings. Replace

nal) ‘gaskets if necessary. Refer |
to Section V for specmca-
tions.
oK . . T
R K :l

Lubricating oil level is

above or below specifica- |. . . .

tion

Check the oil level. Add or
drain oil if necessary. Refer
to Section 5. Check the

- dipstick calibration. -

oK -

- .

Lubricating oil pressure

" switch, gauge, or sensor is|-
malfunctioning or is notin| - " -

_the correct location ..

Check the oil pressure |,
switch, gauge, or sensor for |-
correct operation and
location. Refer to the OEM

1 service manual.

OK

>

(Continued)




Troubleshooting Symptoms Charts , - ' ISC
‘ Page TS-52 ' ‘Section:TS - Troubleshootmg Symptoms

Lubrlcatmg Oil Pressure Low (Contlnued)

‘Cause

Correctlon

Electronlc fault codes are

;Refe'r to Diagnostic Fault
Codes in Section 1 for

.instructions on how to read

"active fault codes. If fault

- Contact a Cummins
Authorized
Repair Facility

active - codes are active, contact.a
Cummins Authorized
Hepair Location.r )
OK
A 4



IsC | . Troubleshooting Symptoms.Charts
Section T S - Troubleshooting Symptoms

| . Pagq ‘TS-53
Lubricating Oil Sludge in the Crankcase Excessive

Cause

Correction,

Cause

'
1
|

Correction

Bulk oil supply is contami-

Check the bulk oil supply.
Drain the oil, and replace

>

Lubricating oil does not

Charige the oil and filters,

- Refer to Section 5. Use the
nated with noncontaminated oil. "},eeér;f‘,ﬁﬁc'fé‘g?f(',?{,-‘g,,‘;” oil type recommended in
Replace the oil filters. ‘ p g . Section V.
oK 0K
- - ]
Ret c Contact a Cummins
: efer to the- Coolant . Authorized .
C%%';'x ts%rggi?irca;ﬁg?‘ 1 Temperature Below Normal Repair Facility :
symptom tree.

oK~

-»

Crankcase ventilation
system is plugged

Check and clean the
crankcase breather and
vent tube.

OK

L d

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 Recommen-
dations and Specifications
in Section V.

oK

-




. .Cause -

-Troubleshooting Symptoms Charis
‘Page TS-54

1SC

Section TS - Troubleshooting Symptoms

‘Smoke, Black — Excessive

Correction

Electronic fault codes.are | -

Refer to Diagnostic Fault
Codes in Section 1 for
instructions on how.to read
active fault codes. If fault

active codes are active, contact a
Cummins Authorized
Repair Location.
OK
A 4

. "is above specification

. ‘Check the air intake system
Air intake system restriction -

for restriction..Clean or
replace the air filter and.
inlet piping as necessary.
Refer to Section 4.

OK

-

Air intake or exhaust leaks |. . . .

Check for loose or dam-
aged piping connections
and missing pipe.plugs.
Check the turbocharger
and exhaust manifold
mounting 4.

»

- Cause .

Correction

‘Charge-air coolér (CAC)is|

" restricted or leaking

Inspect the CAC for air
restrictions or leaks.

“OK-

-

-

. Contact é Cummins
Authorized - -
Repair Facility




ISC

Section TS - Troubleshootmg Symptoms

.Cause

Troubleshootmg Symptoms Charts
Pag}e TS-55

Smoke, White — Excessive.

Correction

- Cause

|

Correction

Engine is cold'

. | operating temperature, refer

Allow the enginé to warm to
operating temperature. If
the engine will not reach

i

“Electronic fault codes are'

" Refer to Diagnostic Fault

Codes in Section 1 for
instructions on how to read

" active fault codes. If fault

ambient temperature

Engine is operating at low

Check the winterfront,
shutters, and underhood
air. Refer to Cold Weather
Operation, Bulletin No.
3387266, and Section . Use
intake air from under the
hood in cold weather.

Starting aid is necessary

aid is malfunctioning

for cold weather, or starting|. . . .

Check for the correct
operation of the starting
aid. Refer to the manufac-
turer's instructions. Refer to
Cold Weather Starting Aids
in Section 1.

OK

4

Fuel grade is not correct

. for the application, orthe |....

fuel quality is poor

to the Coolant Temperattire active codes are active, contact a
Below Normal symptom Cummins Authorized
tree. Repair Location.
OK OK
- - |

Operate the engine from a

tank of high-quality fuel.
Refer to Fuel Recommien-
dations and Specifications
- in Section V.

OK

-

Air intake or exhaust leaks |. . . .

Check for loose or dam-
aged piping connections
and missing pipe plugs.
- Check the turbocharger
and exhaust manifold
mounting 3.

{(Continued) ~
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Troubleshooting Symptoms Charts ' IsC
Page TS-56 ' Section TS - Troubleshootirig Symptoms

Smoke, White — Excessive (Continued)

Cause ' Correction
. : ( Check the air intacke system
i X _— for restriction. Clean or
Alri?t:ggvgy:teergifgggtfécglon ....| replace the air filter and
Pecifics inlet piping as necessary.
Refer to Section 4.
OK
w»
Charge-air cooler (CAC) is ' Inspect the CAC for air
restricted or leaking Tt restrictions or leaks.
" OK
-
Contact a Cummins
Authorized
Repair Facility




OK

-

S - A
ISC _ Troubleshooting Symptoms Charts
Section TS - Troubleshooting Symptoms ‘ o ,Pagl_e, TS-57
Turbocharger Leaks Engine Oil or Fuel , |
. Cause Correction Cause Correction ‘
- s .
) L
Engine is operating for Revi h R t Remove the turbocharge
extended periods under Review the engine operal- " Turbocharger drain line is | - drain line and check for
light or no-load conditions | * - -| "9 |nstruct|¢1ns of Section ‘ “restricted -+ - + | restriction. Clean or replace |
(slobbering) o - : the drain line. .
OK OK '
- - !
A intake and Conticttéx Cummins ‘
Lubricating oil or fuel is emove the intake an QAuthorized \
entering the turbocharger | * * exhgu?érp’;%lr\Ogr faunecf check Repair Facility .
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Page TS-58 ‘ ~ Section TS - Troubleshooting Symptoms: -

~NOTES -
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ISC - : I i‘
Section V - Maintenance Specifications: age V- a

Section V - Mamtenance Specifications
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Specifications | o | \ 1
General Specifications : i ' : o e '
HOISEPOWES .....cooviviiiriiiiccenineerermen e ineeseereees veereeresseereersstsennnrenrens eerereeenand edrereenes
ISC Engine Speed @ Maximum Power Output . L e
Standard Rating (rpm)
Bore and SroKe ........cccciviueererenciseisisnensensesnssssssssnsnees PPN
DiSPIAceMeNt ..ee-...vevvvvserreesaerrrsanes e EUONPR e e . rs [506 C.
Compression RaAtio .....cccoveiieuiieiiier i rr e rrerraesreres s ee s e trn e e nneeresseeras e esrenenee e
FIMING OFAET ovveisieireeesreesrerssessessessteasssssse st sessasasssas st sesas s sbnssassnetaseresstessnstotasessnssasenssanas s
ISC Approximate Engine Weight (with Standard aCCeSSOMES) ............cverrerevmrurreserereesesesiessesssennaes 680 kg [1500 Ib]
Crankshaft Rotation (viewed from the front of the eNgiNe) ...........cceererceeseeessersersscssmssssraesserssnesanne Clockwise
Valve Clearance: . C
E a1 €= PO O O 0.3048 mm [0.012 in]
[ (g TE L S PO e 0.5588 mm {0.022 in]

NOTE: The ISC engine features a no-adjust overhead. The ISC valve train is designed such that adjustment of the valve
lash is not required for normal service during the first 241,500 km [150,000 mi]. The valve train operates acceptably
within the limits of 0.152 to 0.559 mm [0. 006 to 0.022 in] |ntake valve lash and 0.381 to 0.813 mm [0.015 to 0. 032 in]
exhaust valve lash.
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Fuel System N , | SR N
Englne Idie Speed eevereer ettt bbbttt et e ettt 600 to. 875 rpmf
Mammum L|ft Pump Inlet Restriction at Rated ................... . 102 mm Hg [4 in Hg]
Maximum Fuel Filter Outlet Restriction at Rated Cers s _ ........ P 254_. mm_.Hg [10 in Hg]-
Minimum Fuel Filter inlet Pressure during Cranking ...... e . 508 mm Hg [20'in Hg]
Max1mum Fuel Draln Line Pressure .........ccccevveeeenreereennnnes e resernirerretteetrenrre et ereerarrenan 2 54 mm Hg [10 in Hg|] .
Maxlmum Fuel lnlet Temperature .........c.occeereunen. e st seeenn Lot 1°C [160°F]‘
Minimum Engme Cranklng 5] o111 U e - 150 rpm'
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Lubrlcatmg Oil System . -~ e ;:}-f
Oil Pressure: - . U e o R
- At Low Idle (m|n|mum allowable) ................................ erreeretese e rareseiseesersaresasans reenrans - 69-kPa [10 psig] .
At Rated Speed’(minimum- allowable) e el reerressasieessresbeesenreesieian . 207 kPa [30 psig]
Reguiated. Pressur_e eerere e eeerreee veeenfie e et bbb e e e e - ........ 517 kPa [75 psn] "
Oil Capacity of Standard Engine:" S e e A T T e :
‘Standard -Oil Pan .. . , T S - =
. PanOnly ... erereeeistese e tae e et e ae e sareaaesaeas PR 18 9 Iltersl [20 qt},
Total System Capacity - et eeer et st _ ...... 1‘9.9' liters [21 qt]
Standard Oil Pan with Cylmder Block Stlffener Plate T o R
Pan ONIY. .o sae et neens Crerennias e e 19.9 liters [21 qt]
Oil Pan Low to High: - S B
Standard Oil PAN ... cccciecirrivsbecieiereceseesissessesseesessssessesessesessssssessessssensans - 15.1 to 18.9 liters [16 t0 20 qt]
Standard Qil Pan with Cylmder Block Stlffener Plate ...coooiiiiriiciii e 16.1 to 19.9 liters [17 t(') 21 qt]

NOTE: Some applications have a sllghtly different oit pan capa0|ty Contact the local Cummins Distributor if there are
any questlons , . |

|
j
1
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Cooling System : ' o

Coolant Capacity (engine only) ................ TSP PN tedveernnsiveneennens 109 liters [11.5 qt]
Standard Modulating Thermostat - RANGe .........cccceurucnne. eerrrrearere s e rerresasas e i ranens 84 to 91°C [184 to 195°F]
Maximum Allowable Operating Temperature R .................................................................. 100°C [212°F].
Minimum Recommended Operating Temperature ..... ettt et ee s et ee e ovesnorens 70°C [158°F]

MinimUm RECOMMENAEA PIESSUIE CAP ........veeeeeereeireereemaesesesseseesssiosesesesesessesssseseseesesessssessens 50 kPa [7 psi]
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: e y

Air Intake System , ; . R
Maximum Intake Restriction (clean air filter element) ...............ccoeuuene rrererresrrr e 254 mm H,0 [10.0 jn H,0]
Maximum Intake Restriction (dirty air filter element) ............... e 635 mm H,0 [25.0 in H,0]
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Exhaust System . Caie twele
Maximum Exhaust Back Pressure ............... Cetrtre et e s b e e s bns cerliseeeinniennnns 76 MM Hg [3 in Hg]
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Electrical System ‘
Recommended Battery Capacity -

o
-
-
b

System Voltage Ambient Temperature

-18°C [0°F] 29°C [-20°F]

Cold Cranking Reserve Capacity . Cold Cranking Reserve Capacity
Amperes (Minutes) " " Amperes (Minutes)
12 VDC 1250 360 : 1875 360
24 VDC @ 625 180 900 180

1. The number of plates within a given battery size determines reserve capacity. Reserve capacity is the "
length of time for which a battery at 27°C [80°F] can supply 25 amperes at 10.5 volts or greater. ’

‘2. CCA ratings are based on two 12-VDC batteries in series.
Batteries (Specific Gravity)

Specific Gravity at 27°C ' State of Charge
[80°F]
1.260 to 1.280 100%
1.230 to 1.250 ) 75%
1.200 to 1.220 50% -
1.170 to 1.190 25%
1.110 to 1.130 Discharged
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Cummlns/FIeetguard®/NeIson Filter Specifications

Fleetguard® is a subsidiary of Cummins Engine Company, Inc. Fleetguard® frlters are developed through joint.testing
at Cummins and Fleetguard®. Fleetguard?® filters are standard on new Cummins engrnes Cummins Engine Company,
inc. recommends their use. .

Fleetguard® products meet aII Cummins Source Approval Test standards to provide the quality filtration necessary to
achieve the engine’s design life. If other brands are substituted, insist on products that the supplier has tested to meet
Cummins high-quality standards.

' Cummins can not be responsible for problems caused by nongenume filters that do not meet Cummrns performance

or durabrlrty requirements.
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Fuel Recommendations and Speclflcatlons
Fuel Recommendations - _ o N
A WARNING A ' ' - B
Do not -mix gasolme, alcohol or gasohol with diesel fuel. This mixture can cause an explosion. 1

A CAUTION A

Due to.the preclse tolerances of diesel injection systems, it is extremely important that the fuel be kept clean
and free of dirt or water. Dirt or water in the system can cause severe damage to both the fuel pump and the:

. fuel injectors.

, /A CAUTION A
Lighter fuels can reduce fuel economy and can possibly damage the fuel injection pump’ j

Cummins Engine Company, Inc. recommends the use of ASTM No. 2D fuel. The use of No. 2D fuel will resultin opt|mum
engine performance. . ‘

At operating temperatures below 0°C [32°F], acceptable performance can be obtained by using biends of No. 2D and
No. 1D. ‘

The viscosity of the fuel must be kept above 1.3 ¢St at 40°C [104°F] to provide adequate fuel system Iubricetion.
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The following chart lists acceptable alternate fuels for ISC Series engines. SRS

Acceptable Substitute Fuels - Cummins ISC Fuel System

No. 1D No. 2D No. 1K " Jdet-A | Jet-At JP-5 JP-8 Jet-B JP-4 “CITE |
Diesel(1)(2) Diesel Kerosene : ] 1 ‘ ‘ L
OK . oK oK - OK | OK OK . OK "NOT OK, | NOT OK .| .NOT OK

1. Any adjustment to compensate for reduced performance with a fuel system.using alternate fuel is_not warrantable '

2. Wmter blend fuels, such as those found at commerclal fuel dispensing outlets, are combinations of. No. 1D and No. 2D dlesel fuel and
are acceptable .

Additional information for fuel recommendatlons and spemflcatlons can be foundin Fuel for Cummms Englnes Bulletin
No. 3379001. See the ordering information in the back of this manual.

R

e e
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Cummins/Fleetguard®/Nelson Filter Specifi- - - e

cations- - - - _
FuelFilter -~ ~.° 7, .~ ~ =

e Fyel-watérsepai'atorwithawater-yin-fuel sensorused -~ - -

in single filter applications

« Spin-on filter (Fleetguard® Part No. FS1022) (Cum-~ """ |

mins Part No. 3944264, element)

- o' Reusable water-in-fuel assembly (CUmminsrPart No. - -

03944270) .

e Efficiency raing must meet Cummins specifications

- forthe Cummins accumulator pump system (CAPS)
- fuel system. ,

' Fuel Recommendations and Specifications
i : Page V-11 "
_ .
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Lubricating Oil Recommendations and Specifications ' ISC
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Lubricating Oil Recommendations and Specifications e
New Engine Break-in Oils L
A CAUTION A

A sulfated ash limit of 1.85 percent has been placed on all engine Iubrlcatmg oils recommended for use in
Cummins engines. Higher ash oils can cause valve and/or piston damage and lead to excessuve oil consumptlon

A CAUTION A

The use of a synthetic-based oil does not justify extended.oil change intervals. Extended oil change mtervals
can decrease engine life due to factors such as corrosion, deposits, and wear. N

Special “break-in” engme ‘lubricating oils are not recommended for new or rebuilt Cummlns engmes Use the same
type of oil during the “break-in” as used in normal operation. .

Additional information regarding lubricating oil availability throughout the world is available in the E.M.A. Lubncatmg
Oils Data Book for Heavy-Duty Automotive and Industrial Engines. The data book can be ordered from the Engine
Manufacturers Association, One lllinois Center, 111 East Wacker Drive, Chlcago IL U S.A. 60601. The telephone
number is (312) 644-6610. ' . , . _

Arctic Operation Engine Oil

Ifan engine is operated in ambient temperatures consistently below -23°C [-9°F], and there are no provisions to keep
the engine warm when it is not in operation, use a synthetic CE/SF or higher AP classification engine oil WIth adequate
low-temperature properties such as 5W-20 or 5W-30. .

The oil supplier is responsible for meeting the performance service specnflcatlon represented wnth its product.
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General Information .

Midrange engines with 1999 U.S.A. certification will have 500-hour maximum oil drain intervals using CE820071 (CH-4)
or better lubricating oil.

Non-U.S.A. certified engines will have 500-hour 0|I dram intervals using CES20071 (CH-4) or better Iubncatmg oil.

The use of quality engine Iubncatlng oils, combmed with appropriate oil drain and filter change intervals, are crltlcal
factors in-maintaining engine performance and durability. ‘

Cummins Engine Company, Inc. recommends the use of a high-quality SAE 15W-40 multiviscosity heavy-duty engine
oil, such as Cummins Premium Blue®, that meets the requirements of Cummins Engineering Specification CE820071
or CE820076 or the American Petroleum Institute (API) performance classification CG-4 or CH-4. ,

NOTE: In areas where CG-4 or CH-4 lubricating oils are not available, CES20075 or CF-4 can be used, but the
lubricating oil change interval must be reduced to 12,070 km [7500 mi], or 250 hours or six months. . '

Asulfated ash limit of 1.0 mass percent is suggested for optimum valve and piston deposit and oil consumptlon control.
The, sulfated ash must not exceed 1.85 mass percent..

For further details and dlscussmn of engine lubricating oils for Cummins engines, refer to Cummins Engine Oil
Recommendations, Bulletin No. 3810340, or a Cummins Authorized Repair Facility.
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Page V-14 , .Section V --Maintenance Spe'cifications
o > -The use of low-viscosity oils, such as 10W or. 10W-30, can
°C’-'40 -30 <20-10°0" 10° 20 30 40 80 be used to aid:in starting:the engine .and in providing
F-40-22-4 14 32 50 68 86 104122 sufficient- oil flow at ambient. temperatures .- below -5°C
, R ' [23°F]. However, continuous use of low-viscosity oils can
Al Seasons decrease englne I|fe due to wear. Refer to'the accompa-
) . nying chart. - . ‘ R Sl
'|winter Conditions
,i' Arctic Coddiﬁoﬁ‘é R
o °C '—‘4’0—3;0 -z:n-1i) t')‘ :'i) jo 30 v40 snj:
U°F.-40-23°-47" 14 32 50 6B 86 104 122;
0i800da
ER The API service symbols.are shown in.the accompanying
. ) S Vs ) illustration. The upper half of the symbol displays the ap-
i < - propriate oil categories.
15W 40 The lower half can contain a description of 0|I energy con-
serving features.
CH-& . .
The center section identifies the SAE oil viscosity grade. .
Oil
07d00055
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As the engine oil becomes contaminated; essential oil ad-
ditives are depleted. Lubricating oils protect.the engine as .

long as these additives are functioning properly. Progres-
.sive contamination.between oil.and filter charge intervals
-is normal. The amount of contamination will vary depend-
ing on the operation of the engine, kilometers or [miles] on
the oil, 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.

Refer to the Oil Drain Interval Chart in this section to de-
termine which oil drain interval to use for an application.

‘Lubricating Oil Recommendations and Spe

cifications .
Page V-15

" Additive Contenﬁ’-—é '

Oil Additives in Used Oil .

. Active Additive
%Q&x

520 KmiL
<2 1,200 MPQ)

= 175 KmiL
. {400 MPQ]

Kilometers [Mileage]/Hours—> '

oi8guvb
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isC
Section V - Mamtenance Specnflcatlons

Cummms/FIeetguard®/NeIson Filter Speclfl-
cations -
Lubricating Oil Fllters

s. Fleetguard® Part No LF9009

e Cummins Part No. 3401544.

Coolant Recommendatlons and
Specifications

Fully Formulated Coolant/Antlfreeze

-Cummins Engine Company, Inc. recommends using either

a 50/50 mixture of high-quality water and fully formulated
antifreeze or fully formuiated coolant when filling the cool-
ing system. The fully formulated antifreeze or coolant must
meet TMC RP 329 or TMC RP 330 specifications.
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; A CAUTION A
High-quality water is important for cooling system per-
formance. Excessive levels of calcium and magnesium
contribute to scaling problems, and excessive levels of
chlorides and sulfates cause cooling system corrosion.

Cummins 'Engine Company, inc. recommends using
Fleetguard® Compleat. It is available in both glycol forms
(ethylene and propylene) and complies with TMC standards.

. Coolant Recommendatlons and Speclflcatlons

Page V-17 .

Water Quallty

Calcium

Magnesium Maximum 170 ppm
A CaCoO, + MgCO
(Hardness) as}( ekl g )
Chloride 40 ppm as(Cl)
Sulfur | 100 ppm as (SO)

1 820000 1

- 0i805vn
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Fully formulated antifreeze must be mixed with-high-quality
water at a 50/50 ratio (40- to 60-percent working range)..A
50/50 mixture of antifreeze and water has a -36°C [-33°F]
freezing point and a 110°C [230°F] boiling point, which is
adequate for North America. The actual lowest freezing

- point of ethylene glycol antifreeze is at 68 percent. Using

higher concentrations of antifreeze will raise the freezing
point of the solution and increase the possibility of a silicate
gel problem. ‘

'A refractometer must be used to 'meésure_ the freezing

point of the coolant accurately.
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Donotusea floatmg ball hydrometer. Use of a floatlng ball
hydrometer can g|ve an mcorrect readlng ' “ R

Coolant Recommendatlons and Speclflcatlons '
_ Page V-19
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Page V-20 _ Section V - Marntenance Speclflcatnons
Specifications - :

Use a low-silicate antifreeze that meets ASTM4985 te_st (GM6038M specification) criteria.

Concentration

Antifreeze must be used in any climate for both freezing- and boiling-point protection. Cummins recommends a
50-percent concentration level (40- to 60-percent range) of ethylene glycol or propylene glycol in most climates.
Antifreeze at 68-percent concentration provides the maximum freeze protection and must never be exceeded under
any condition. Antifreeze protection decreases above 68 percent.

Ethylene Glycol . ‘ Propylene Glycol
40% equals -23°C [-9°F] . ‘ " 40% equals -21°C [-6°F]
50% equals -37°C [-35°F] o . 50% equals -33°C [-27°F]
60% equals -54°C [-65°F] " 60% equals -49°C [-56°F] ‘
68% equals -71°C [-96°F] - 68% equals -63°C [-81°F] o

Concentration Testing

Antifreeze concentration must be checked using a refractometer (such as Fleetguard® Part No CC2800). “Floatmg-
Ball"-type density testers or hydrometers are not accurate enough for use with heavy-duty diesel cooling systems.

Coolant Change Recommendation

The coolant must be drained and replaced every 2 years or 385,000 km [239 227 mi] to eliminate bulldup of harmful
chemicals.



ISC : ' Coolant Recommendations and Speciflcatlons
Section V - Maintenance Specifications . ‘ Page V-21

‘Cooling System Additives
Supplemental Coolant Additives (SCA)

Supplemental coolant additives (SCA) are recommended for all Cummins cooling systems. Antifreeze alone does not

provide sufficient protection for heavy-duty diesel engines..
DCA4

DCAA4 is the recommended SCA for all Cummlns engines. Other brands can be used if they provide adequate englne
protection and do not cause seal or gasket degradation or corrosion/fouling.

SCA Concentration’

The recommended concentration level of DCA4 is 1.5 units for every 3.7 liters [1 gal]. The DCA4 concentration must
never exceed 3.0 units for every 3.7 liters [1 gal]-nor fall below 1.2 units for every 3.7 liters [1 gal).

DCAA4 Filter Change Interval

Supplemental coolant additives deplete during normal englne operation. Cummins recommends that the level be
maintained by installation of a service coolant fllter on the engine at every 10,000-km [6214 mi], 250-hours, or 3-month
interval.

DCA4 Concentration Test

As noted above, the primary method is to maintain proper DCA4 concentration levels by changing the service coolant
filter at every 10,000 km [6214 mi], 250 hours, or 3 months. Fleetguard® DCA4 “dipstick” test kit, Part No. CC2626,
or Fleetguard® Monitor C™, Part No. CC2700, must be used if testing is deemed necessary due to one of the following
reasons:

¢ Addition of untreated make-up coolant in excess of 5.7 liters [6 qt] between maintenance intervals
* Troubleshooting of cooling system problems in the flfe'et (such as corrosion or seal leakage)
‘s An optional oro_gram in some fleets to \monitor'SCA levels to determine if maintenance intervals are acceptable.

EEIEY o1
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NOTE: The practice of using a test kit to determine when to add or change the coolant filter is Specmcally not'
recommended: No other test kit (such as Fleetguard® tltratlon test kit, Part No 3300846 S or 3825379 S) can be used‘
'on Cummins englnes with' DCA4 W ‘ _ T IPCIEIES
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DCA4 Unit MamtenanceGmde . TP St Tt e el
’ Fleetguard® Part No. | ©° Cummins Part No. ° | . DCA4 Units .= ..

DCAA4 Liquid_ : .
DCA 60L | 3315459 | 4>
DCAA Filter .
_WF-2070 — 3318157 2
WEF-2071 3315116 4
WF-2072 ' 3318201 6
WF-2073 3315115 8
WF-2074 3316053 12
WE-2077 None 0
*If DCA 60L is used, do not use a coolant filter that contains coolant additives. The combination of liquid
and filter coolant additives will result in overconcentration.
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DCA4 Maintenance Guide

o Maintenance Intervals :
., -Total Cooling , Initial Charge (B) 10,000 km [6000 mi], 250 -
- System Capacity - o , Hours, or.
' ‘ . "~ 3 Months
30 to 57 liters WF-2074 WF-2070
[8 to 15 gal} Lo : , ,

Notes: , » . ) ,
A. Consult the vehicle equipment manufacturer’s maintenance information for the total cooling system capacity.

B. .After drarmng and replacrng the coolant |nstall the initial per-charge coolant filter to provrde the recommended
- “level of DCA4 concentration.

C. Change the coolant filter at regular mtervals to protect the cooling system.

D. Check the coolant additive concentration regularly. Check the cooling system usrng Fleetguard® DCA4 only wrth
DCA4 coolant test kit, Part No. CC 2626.
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Cooling System Sealing Additives

Do not use sealing additives in the coolmg system The use -

of sealing additives will.
¢ Build up in coolant Iow-flow areas.
e Clog coolant’ filters
¢ Plug radiator and oil cooler
¢ Possibly damage water pump seal.

Coolmg System Soluble Oils

Do not use soluble oils in the coolmg system The use of
soluble oils will

¢ Allow cylinder liner pitting
¢ Corrode brass and copper
e Damage heat transfer surfaces
* Damage seals and hoses. '

Coolant Recommendatlons and Speclflcatlons

Page V-25 "

Sealing
Additive

ra800bb




Drive Belt Tension . . . . . ' ' Isc
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Drive Belt Tension

SAE Belt Size Belt Tension Gauge Part No. Belt Tension New Belt Tension Range Used*;:
S : Click-type - . Burroughs - N .. .Ibf. . } - N - - Abf. . .-
-0:380 in-- o -3822524 I ~ 620 - - 140 - |- 270t0490- | 60to 110"
0.440 in L 3822524 1 se20 140 | 270t0490 | 60to 110
1/2'in. - ' 3822524 ST-1138 620 140 270 to 490 60 to 110
11/16 in - 3822524 ST-1138 620 140 270t0 490 | " 60to 110 -
3/4 in 3822524 ST-1138 620 140 270 10490 {.- 60 to 110~
7/8 in o 3822524 ST-1138 © 620 140 . 270t0 490 ..]... 60 to 110
4rib 3822524 ST-1138 620 140 270 t0 490 | 60 to 110
5rib L 3822524 ST-1138 " 670 150 27010530 | ©60to 120
6 rib 3822525 - ST-1293 710 160 290 to 580 . |. 6510 130"
8 rib 3822525 ST-1293 890 200 360to 710 - |. 80to 160
10 rib - 3822525 3823138 1110 250 44010 890 [ 100 to 200
12 rib 3822525 3823138 1330 300 530°to 1070 | 120 to 240
12 rib K section 3822525 | 3823138 1330 300 | 890to 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.
* If used belt tension is less than the minimum value, tighten the belt to the maximum used belt value.

g-02 (belt)
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Engine Component Torque Values *
Torque Table '

" Component = . : o - ..\ Wrench Size ' .~ Torque Value ‘
' _ ' Nem ft-Ib indb

Aftercooler mounting’ : S o 10mm 24~ 18 .
Aftercooler water hose clamp ' . : -8 mm 5 44
Alternator link (Delco 10-158l) -~ . 13 mm 24 18 '
Alternator link (Delco 20-27 sy o 3/4 in 43 32
Alternator mtg. bolt 10-15 SI - 15 mm 43 32

~ Alternator mtg. 27 81 8 ' 18 mm 77 . 57 °
Alternator sUpport (uppér)_ ‘, 10 mm - 24 18
Belt tensioner flat bracket ? , Allen 5 mm . 24 18 o
Beit ténsioner mounting ' o 15 mm . 43 ' . 32 .
Crankshaft damper and puliey ., 15mm_ 137 . 101 )
Crossover clamp ) o 5/16 in , 5 . 44
Tee bolt type clamp = - - 11 mm 8 ‘ ‘ 7
Exhaust outlet pipe, v-band clamp . 7116 in 8 4!

Fan bracket mounting 10 mm 24 18

Iy
"
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Component Wrench Size Torque Vaiue

| Nem . ftdb~  inib

‘Fan pulley 7 10mm 24 18

Fanpulley 7 0 13mm 43 B2 o
Fuel filter - S . ... 75t085mm Install as specified by filter manufac-
o , T turer. = o - , '
" Fuel filter adapter nut T 24mm 0 320 24

Lubricating oil filter o - 75t0 85 mm 3/4ofa turn after contact -
"Lubricating oil cooler assembly 10 mm - 24 18

Lubricating oil pan drain plug - 17 mm 80 .59 -

Lubricating oil pan heater plug ' 27 mm - 80 . 59

Lubricating oil pressure regulator plug C 19 mm 80 : 59

Starter mounting , 10 mm 43 - 32

Thermostat housing ' 10 mm 24 18
. Water inlet connection - ’ ' 15 mm - 43 32

Water pump mounting _ - 13 mm 24 - 18

Rocker lever (valve) cover ) 15 mm 12 . 106

Water-in-fuel (WIF) sensor _ 19 mm Hand-fighten

[Cad
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Arctic Operatlon

- General Information

A CAUTION A

The use of a synthetic-based oil does not justify extended oil change intervals. Extended oil change mtervals
can decrease engine life due to factors such as corrosion, deposits, and wear.

If an englne is operated in ambient temperatures consistently below -23°C [-9°F], and there are no provusmns to keep
the engine warm when it is not in operation, use a synthetic CE/SF or higher API classification engme oil wrth adequate
Iow-temperature propertles such as 5W-20 or 5W-30

The oil suppller is responsnble for meetlng the performance service specmcatrons represented with its product
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Sealants . | e
Use either the sealants listed below or sealants containing equivalent properties.

ltem Description . . - . Sealing Method

Plpe plugs ‘ S Pracoated teflon or plpe sealer

Cups plugs R " Loctite 277 or 11,264 '

O-rings - _ .. Lubriplate™ 105

Rear camshaft expansion plug : Precoated or Loctite 59,241 Ilqmd teflon

Fuel block mounting studs -, = . - . Loctite 609

Turbochargder drain i block ~ Loctite 277 or 11,264

Front seal in gear cover; . . .. . Loctite 277 or 11,264

“Rear seal in rear cover o No Sealant.

Oil pan at T-jo_'int‘ o o o Three-Bond"‘ 1207C (Cummlns Part No 3823494)




IS¢ ' ' : Capscrew Markings and Torque Values‘_ff
Section V-~ Maintenarnice: Speclfrcatlons o *  Page V31"

Capscrew Markmgs and Torque Values
A CAUTION "A "

_ When replacmg 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 |dent|f|ed by the grade number stamped on the head of the capscrew or on the surface
of the nuts. U.S: Customary capscrews are |dent|f|ed by radial lines stamped on the head of the capscrew

The following examples mdlcate how capscrews are identified:

e

b
[

Metric - M8-1 25X 25 STl U.S. Customary [5/15 X 18 X 1-1/2]
Ma 125x’5 R © sne 18 112
Major thread diameter In inches '

Major thread diameter in milllmetars

Number of threads per Inch ‘

Distance between threads in mlllimets

Length In mllllmetsrs - Length In Inches

17800018 17200017

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 torgue values in the table are based on the use of lubricated threads.

4. When the ft-Ib value is less than 10, convert the ft-Ib value to in-lb to obtain a better torque with an in-lb
torque wrench. Example: 6 ft-lb equals 72 in-lb.

g-02 (nom)
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Capscrew Markings and Torque Values - Metric

Céﬁnmerclal Steel Class - - Co , R
8.8 » 10.9 L0129

Capscrew Head Markings .

- Body : SR
. Size . . Torque : Torque Torque .
Diameter ' Cast Iron “Aluminum . Cast Iron Aluminum ‘Cast Iron " Aluminum
mm N-r_n ft-lb Nem ftlb 'Nem ftflb - Nem  ft-lb Nem ft-lb Novm‘ ft-lb
6 9 5 7 4 13 10 7 4 14 9 < 7 4
7 14 - 9 11 _ 7 18 14 1 7 - 23 18 11 7
.8 23 17 18 14 33 - 25 18 14 40 29 18 14
- 10 - 45 33 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 90 90 65 180 133 90 65 195 145 - 90 65
16 - 195 140 140 100 280 200 140 . 100 290 210 140 100
18 280 200 180 135 -390 285 180 135 400 290 180 - 135
- 20 "~ 400 290 - — 550 400 _ . = S — C— —

g-03 (cap-m)
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Capscrew Marklngs and Torque Values - U. S Customary

VSAE Grade Number .

. T
pacrew Head Markings - i
These are all SAE Grade 5 (3 line) - G2 -
' . ot =
Slols! R - HO
Capscrew Torque - Grade § Capscrew Capscrew Torgue - Grade 8 Capscrow
Capscrew Body Size " . Castlron - Aluminum Castlron  Aluminum

L Nem ft-ib - Nem ftlb - Nem ftlb .~ Nem ft-lb

1/4 -.20 9 -7 "8 6 15 1" 8 6

1/4 - 28 12 9 9 7 18 13 9 7

5/16 18 - - 20 15 18 S12 30 - 22 16 12

5/16 - 24 23 17 19 14 33 - . 24 19 0 - 14
3/8-16 40 30 .25 20 55 40 25 © 20

3/8 -24 T 407 3 - 35 25 60 45 35 25
7116 - 14 - 60 ’ 45 .45 . 35 -7 90 65 . 45 .7 35

7/116 - 20 65 50 - 55 ; L o407 95. 70 - 55 - 40
1/2-13 95 70 75 7 " '55 130 95 75 " 55
1/2-20 100 75 80 60 150 110 © 80 60

9/16 - 12 135 100 - 110 80 . 190 140 10 . 80
9/16 - 18 150 10 15 ... 85 - 210 155 15 85

5/8 - 11 180 135 . 150 1o 255 190 150 . 110
5/8-18 210 1557 - 160 © 120 290 215 - 160 120
3/4-10 - 325 240 . 255 . 190 460 340 255 190
3/4-16 365 270 285 <. 210 . 515, 380 .. 285 -210
7/18-9 490 360 380 . 280 745 550 380 280

7/8 - 14 530 . 3% 420 310 825 610 - 420 310

- 1-8 - 720 - 530 570 420 1100 820 570 420

1-14 ) 800 590 . 650 480 1200 890 : 650 480

g-04 (cap-l}
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ISC Series Australia and New Zealand Automotive

Coverage

PRODUCTS WARRANTED

This warranty applies to new ISC series Engines sold by Cummins Engine Company, Inc., hereinafter “Cummins”, and
delivered to the first user on or after March 1, 1998, that are used in automotive on-highway applications in Australia
and New Zealand.

COVERAGE

This warranty covers any failures of the Engine which result, under normal use and service, from a defect in material
or factory workmanship (Warrantable Failure). This coverage begins with the sale of the Engine by Cummins and
~ continues for two years, 402,338 kilometers (250,000 miles) or 6,250 hours of operation, whichever occurs first, from
the date of delivery of the Engine to the first user. ,

This warranty is made to all Owners in the chain of dlstnbutlon and Coverage continues to all subsequent Owners until
the end of the period of Coverage.

Cummins Responsibilities
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, belts, hoses and other maintenance items that are
not reusable due to a Warrantable Failure.

Cummins will pay for reasonable labor costs for Engine removal and relnstallatron when necessary to repair a
Warrantable Failure. :

Cummins will pay reasonable costs for towing a vehicle disabled by a Warrantable Failure to the nearest authorized
repair location. In lieu of towing expenses, Cummins will pay reasonable costs for mechanics to travel to and from the
location of the vehicle, including meals, mileage and lodging, when the repair is performed at the site of the failure.

3381349
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Owner Responsmllltles

Owner is responsible for the operatlon and maintenance of the Engine as specrfled in the applicable Cummins
Operations and Maintenance Manual Owner is also responsrble for provrdrng proofthat alt recommended mamtenance
has been performed. : v .

Before the expiration of the applicable warranty, Owner must notify a Cumniins dlstnbutor authorized dealer or other
repair location approved by Cummins of any Warrantable Failure and make the Engine available for repalr by such
facility. Except for Englnes disabled by Warrantable Failures, Owner must also deliver.the Engine to the repair facrllty
Locatlons are listed in the Cummlns Internatlonal Sales and Service Directory.

Owner is responS|bIe for the cost of Iubrrcatmg ail, antrfreeze, filter elements and other malntenance ltems provrded
during warranty repairs unless such items are not reusable due to a Warrantable Failure. .

Owner is responS|bIe for communication expenses meaIs lodging and similar costs. mcurred as a result of a War- :
rantable Failure. o .

Owner is responsible for non-Engine repalrs “downtrme” expenses cargo damage passenger delays fmes ail
applrcable taxes, aII business costs and other Iosses resultrng from a Warrantable Fallure

L|m|tat|ons

Cummins is not responsible for fallures or damage resultlng from what Cummins determlnes 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 failures caused by incorrect
oil or fuel or by water, dirt or other contaminants in the fuel or oil.

Starters, alternators, non-Cummins air compressors, power steering pumps and vacuum pumps are covered for six
months or 50,000 miles (80,468 kilometers) of operation, whichever occurs first, from the date of delivery of the Engine
to the first user. Non-Cummins fuel pumps are covered for the duration of the Base Engine Warranty period.
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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: fans, air condltlonlng compressors, clutches,
fllters transmissions, torque converters, steering pumps, non- -Cummins fan drives, and air cleaners. |

Before a claim for excessive oil consumption will be considered, Owner must submit adequate documentatlon to show
that consumption exceeds Cummins published standards

Failures of belts supplied by Cummins are not covered beyond the first 24,140 kllometers (15,000 miles) or two years
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.

THIS WARRANTY IS THE SOLE WARRANTY MADE BY CUMMINS IN REGARD TO THESE ENGINES. CUMMINS
MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, OR OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE '
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Fire Apparatus/Crash Trucks United States and Canada
Coverage

Products Wa-rranted

This warranty applies to new diesel Engines sold by Cummins and delivered to the first user on or after Septentber
15, 1996, that are used in fire apparatus truck and crash truck* applications in the United States** or Canada. .

Base Engine Warranty

The Base Engine Warranty covers any failures of the Engine which result, under normal use and servrce from a defect
in material or factory workmanship (Warrantable Failure). This coverage begins with the sale of the engine by Cummins
and continues for five years or 100,000 miles (160,935 kilometers), whichever occurs first, from the date of delivery of
the Engine to the first user.

Additional coverage is outlined in the Emrssron Warranty section.

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 in the
United States terminate concurrently with the expiration of the express warranties applicable to such products. 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
Cummins will pay for all parts and labor needed to repair the damage to the Engine resulting from a Warrantable Failure.

3381161
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Cummins will pay for the lubricating oil, antifreeze, filter elemerits, belts, hoses and other maintenance items that are
not reusable due to the Warrantable Failure.

Cummins will pay for reasonable labor costs for Engine removal and relnstallatlon when necessary to repalr a
Warrantable Failure.

Cummins will pay reasonable costs for towing a vehicle disabled by a Warrantable Failure to the nearest authorized
repair location. In lieu of the towing expense, Cummins will pay reasonable costs for mechanics to travel to and from
the location of the vehicle, including meals, mileage, and lodging when the repair is performed at the site of the failure.

Owner Responsibilities

Owner is responsible for the operation and maintenance of the Engine as specified in Cummins Operatlon and
Maintenance Manuals. Owner is also responsible for providing proof that all recommended mamtenance 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. Except for Engines disabled by a Warrantable Failure, Owner must also deliver the Engine to the repair facility.
Locations in the United States and Canada are listed in the Cummins United States and Canada Sales and Servnce
Directory. -

Owner is respon5|ble for the cost of lubricating oil, antifreeze, fllter elements and other maintenance |tems prowded
during warranty repairs unless such |tems are not reusable due to the Warrantable Failure. .

Owner is responsible for communlcatlon expenses meals, Iodgmg and similar costs incurred as a result of a War-
rantable Failure.

Owner is responsible for non-Engine repairs and for ‘‘downtime’’ expenses cargo damage fines, all appllcable taxes
all business costs and other losses resulting from a Warrantable Failure.
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Limitations | L T
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 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 another company. Such
non-warranted accessories include, but are not limited:to: alternators, starters, fans, air conditioning compreéssors,
clutches, filters, transmissions, torque converters, vacuum pumps, power steering pumps, fan drives and air com-- .
pressors. Cummins branded alternators and starters are covered for the first two years from the date of delivery-of the
Engine to the first user, or the expiration of the Base Engine Warranty, whichever occurs first.

Failures resulting in excessive oil consumption are not covered beyond the duration of the coverage or 100,000 miles .
(160,935 kilometers) or 7000 hours from the date of delivery of the Engine to the first user, whichever of the three gccurs
first. Before a claim for excessive oil consumption will be considered, Owner must submlt adequate documentatlon -
to show that consumption exceeds Cummins pubhshed standards.

Failures of belts and hoses supplied by Cummins are not covered beyond the first year from the date of dellvery of the ,
Engine to the first user or the duration of the warranty, whichever occurs first. : .

Parts used to repaur a Warrantable Failure may be new Cummins parts, Cummins approved rebuilt- parts or repalred <
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 |dent|ty 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 CONSEQUENTlAL DAMAGES
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THIS WARRANTY AND THE EMISSION WARRANTY SET FORTH HEREINAFTER ARE THE SOLE WARRANTIES
MADE BY CUMMINS IN REGARD TO THESE ENGINES. CUMMINS MAKES NO OTHER WARRANTIES, EXPRESS
OR IMPLIED, OR OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. '

This warranty glves you specific legal rlghts, and’you‘ may ‘also’ have ‘other’ rights which vary from state to state.
Emission Warranty

Products Warranted

This emission warranty applies to new Englnes marketed by Cummms that are used in the Unlted States* *in vehicles
designed for transporting persons or property on a street or hlghway This warranty applles to Englnes delivered to the
ultimate purchaser on or after September 1, 1992. b

Coverage

~ Cummins warrants to the ultlmate purchaser and each subsequent purchaser that the Engme is desngned burlt and
equipped so 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 material or factory workmanship which would cause it not to meet
these regulations within the longer of the following periods: (A) Five years or 100,000 miles (160,935 kilometers) of

operation, whichever occurs first, as measured from the date of deltvery of the Engine to the ultimate purchaser or

(B) The Base Engine Warranty.

If the vehicle in which the Englne is mstalled is reglstered |n the state of Callfornla a separate California Emlssmn
Warranty also applies. , ,

Limitations

Failures, other than those resulting from defects in matenal or factory workmanshlp, are not covered by thls Warranty '

. Cummins is not responsible for failures or damage resultmg from what Cummms determmes 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



Cummins Warranty _ ’ IsC
Page W-8 Section W - Warranty.

practices; unauthorized maodifications of the Engme Cummins is also not responsrble for farlures caused by mcorrect
oil or fuel or by water, dirt or other contaminants in the: fuel or oil. .

Cummins is not responsible for non-Engine repairs, ““downtime” expenses, cargo damage, fmes all apphcable taxes
aII business costs or other losses resulting from a Warrantable Failure. , L

,CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES

* Airport operated crash trucks and fire department operated trucks employed to respond to flres, hazardous matenal
releases, rescue and other. emergency-type srtuatlons -
** United States includes American Samoa, the: Commonwealth of Northern Mariana Islands Guam Puerto Rlco and
the U.S. Virgin Islands. : .
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ISC Series U.S. and Canada Automotrve

Coverage
Products Warranted

This warranty applies to new ISC series Engrnes sold by Cummrns Engme Company, Inc., herein after ’Cummrns and
delivered to the first user on or after March 1, 1998, that are used.in automotive on- hrghway applications in the Unrted
States® or Canada with three exceptions. Cummins provides different warranty coverage for engines used in fire
apparatus truck and crash truck bus and coach, and recreational vehrcle applications. :

Base Engme Warranty

This warranty covers any failures of the Engrne which result under normal use and service, from defects in material
or workmanship (Warrantable Failure). This coverage begins with the sale of the engine by Cummins and ends two
years or 250,000 miles (402,338 kilometers) or 3,125 hours, whichever occurs frrst after the date of delivery of the Engine
to the first user.

Additional coverage is outlined in the Emission Warranty section.

This warranty is 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
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, belts, hoses, and other maintenance items that are
not reusable due to the Warrantable Failure.

Cummins will pay for reasonable labor costs for Engine removal and rernstallatlon when necessary 10 repair a
Warrantable Failure.

3381342
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Cummins will-pay reasonable costs for towing a vehicle disabled by a Warrantable Failure to the nearest authorized
repair station for the first year from the date of delivery of the Engine to the-first user or the duration of the warranty,
whichever occurs first. In lieu of the towing expense, Cummins will pay reasonable costs for mechanics to travel to and
from the location of the vehicle, including meals, mlleage and lodging when the repair is performed at the site of the
failure. ‘

Owner Responsrbrlrtres

Owner is responsible for the operation and mainténance of the Engine as specified in the appllcable Cummlns
Operation and Maintenance Manual Owner |s also responsrble for provrdmg proof that aII recommended mamtenance
has been performed.

Before the expiration of the applicable warranty, Owner must notify a Cummlns distributor, authorlzed dealer or other
repair location approved by Cummins of any Warrantable Failure and make the engine available for repair by such

- facility. Except for Engines disabled by Warrantable Failures during the first year or the duration of the warranty,

whichever occurs first, Owner must deliver the Engine to the repair facility. Locations in the United, States and Canada
are listed in the Cummlns United States and Canada Sales and Service Directory. :

Owner is responsrble 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.

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- Engme repairs and for “downtlme expenses cargo, damage flnes all apphcable taxes,
all busrness costs and other Iosses resultmg from a Warrantable Fallure ‘ , , ,

L|m|tat|ons

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
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-practices; unauthorized modifications of the Engme 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. :

This warranty does not apply to accessories supplied by Cummins which bear the name of another company. This
category includes, but is not limited to: alternators, starters, fans, air conditioning compressors, clutches, filters,
transmissions, torque converters, vacuum pumps, power steering pumps, engine exhaust brakes, non-Cummins fan
drives and air compressors. ‘ .

‘Failures resulting in excessive oil consumption are covered for the duration of the coverage or 100,000 miles (160, 935
kilometers) or 7000 hours from the date of delivery of the Engine to the first user, whichever of the three occurs first.
Before a claim for excessive oil consumption will be considered, Owher must submit adequate documentation to show
that consumption exceeds Cummins published standards.

Failures of belts and hoses supplied by Cummins are covered for the first year from the date of delivery of the Englne
to the first user or the duration of the warranty, whlchever occurs first. S o

Parts used to repalr 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.

THIS WARRANTY AND THE EMISSION WARRANTY SET FORTH HEREINAFTER ARE THE SOLE WARRANTIES
MADE BY CUMMINS IN REGARD TO THESE ENGINES. CUMMINS MAKES NO OTHER WARRANTIES, EXPRESS
OR IMPLIED, OR OF MERCHANTABILITY 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.

N
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Emission Warranty
Products Warranted

- This emission warranty applies to new ISC series Engines marketed by Cummins that are used in the United States*
in vehicles designed for transporting persons or property on a street or highway. This warranty applies to Engines
delivered to the ultimate purchaser on or after March 1, 1998.

Coverage

Cummins warrants to the ultimate purchaser and each subsequent purchaser that the Engine is designed, built and
equipped so 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 100,000 miles (160,935 kilometers) 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 mstalled is registered in the state of California, a separate California.Emission
Warranty also applies.

Limitations . i}
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 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 Engme 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.

Cummins is not responsible for non-Engine repairs, ‘‘downtime’’ expenses, cargo damage, fines, all applicable taxes,
all business costs or other losses resultlng from a Warrantable Failure,
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CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. ' o

* United States includes Amerlcan Samoa the Commonwealth of Northern Mariana Islands, Guam Puerto Rico, and‘. L
the U S Virgin Islands . , _
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‘All Bus Categories (Except U. S /Canada Diesel Powered School

Buses) Worldwide
Coverage
Products Warranted

This warranty applies to new diesel, LPG, compressed or liquid natural gas fu’eled’engines sold by Cummins and
delivered to the first user on or after January 1, 1999, that are used in all bus categorles except (U S /Canada dnesel
powered school buses) worldwide.

Base Engme Warranty

The Base Engine Warranty covers any failures of the Engine which result, under normal use and service,.from a defect
in material or factory workmanship (Warrantable Failure). This coverage begins with the sale of the engme by Cummms
and continues for two years from the date of dellvery of the Engrne to the first user.

Extended Major Components Warranty

The Extended Ma]or Components Warranty applies to all except B and ISB series Englnes and covers Warrantable
Failures of the engine cylinder block, camshaft, crankshaft, connecting rods and Cummins fan clutch (Covered Parts)

Bushlng and bearing failures are not covered.

This coverage begins with the expiration of the Base Engme Warranty and ends three years or 300 OOO miles’ (482 805
kilometers) or 10,800 hours of operation, whichever occurs first, from the date of delivery of the Engine to the first user.

Emission Warranty 3
Additional coverage is outlined in the Emission Warranty on the back page

3381278
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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 in the
United States terminate concurrently with the expiration of the express warranties applicable to such products. Some
states or countries do not allow the exclusion of incidental or consequential damages, or limitations on how long-an
,lmplled warranty lasts, so the limitations or exclusions herein may not apply to you.

These warranties are made to all Owners in the chaln of distrlbutlon and Coverage contmues to all subsequent

Owners until the end of the periods of Coverage.

Cummins Responsibilities

During The Base Engine Warranty B LT

Cummins w1|I pay for all parts and labor needed to repalr the damage to the Englne resulting from a Warrantable Fallure

Cummins will pay for the lubricating oil, antifreeze, filter elements, belts, hoses and other maintenance items that are
not reusable due to the Warrantable Failure.

Cummlns will pay for reasonable labor costs for Engine removal and remstallatlon when necessary to repalr a
Warrantable Failure. '

Cummins will pay reasonable costs for towing a vehicle disabled by a Warrentable Failure to the neafest authorized
repair’location. In lieu of towing expenses, Cummins will pay reasonable costs for mechanics to travel to-and from the
location of the vehicle, including meals, mileage, and lodging, when the repair is performed-at the site of the 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.
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Owner Responsrbllrtres

Durmg The Base Engine Warranty

Owner is responsible for the cost of iubricating oil, antifreeze, filter elements and other malntenance 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, mcludmg the labor to remove and reinstall
the engine. When Cummins elects to repair a part instead of replacing it, Owner s not responsible for the labor needed
to repalr 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, antlfreeze, filter elements and other maintenance items replaced
durmg the repair. - .

Durmg The Base Engine and Extended Major Components Warranties

Owner is responsible for the operation and maintenance of the Engine as specified in the applicablée Cummins
Operation and Maintenance Manuals. Owner is also responsmle 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. Except for Engines disabled by a Warrantable Failure during the Base Engine Warranty, the Owner must also
deliver the Engine to the repair facility. Locations in the United States and Canada are listed in the Cummlns United
States and Canada.Sales and Service Dlrectory ' : : .

Owner is responsible for communication expenses, meals, lodging and similar costs mcurred as a result of a War-
rantable Fallure

N
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Owner is responsible for non-Engine repairs and for “‘downtime” expenses, passenger delays, fines, cargo damage
all applicable taxes, all business costs, and other losses resultmg from a Warrantable Fallure B

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 Engme 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.

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 condmonmg compressors, clutches, filters, transmissions,
torque converters, vacuum pumps, power steering pumps and air compressors.

. Excessive 0il consumption for B series engines is covered for the duration of the coverage or 100,000 miles (160,935
kilometers) or 7000 hours from the date of delivery of the Engine to the first user, whichever of the three occurs first.
Before a claim for excessive oil consumption will be considered, Owner must submit adequate documentation to show
that consumption exceeds Cummins published standards.

Failures of belts and hoses supplied by Cummins are covered for the first year from the date of dellvery of the Engme
to the. first user..

Parts used to repalr a Warrantable Failure may be new Cummins parts Cummins approved rebuilt parts, or repalred
‘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. .
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THESE WARRANTIES AND THE EMISSION WARRANTY SET FORTH HEREINAFTER ARE THE SOLE WARRAN-
TIES MADE BY CUMMINS IN REGARD TO THESE ENGINES. CUMMINS MAKES NO OTHER WARRANTIES,
EXPRESS OR IMPLIED, OR OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

This warranty gives you specific legal rights, and you may also have other rlghts wh|ch vary from state to state or country
to country. ‘

Emission Warranty

Products Warranted

This emission warranty applies to new diesel, LPG, compressed or liquid natural gas fueled engines marketed by
Cummins that are used in the United States* in vehicles designed for transporting persons or property on a street or
highway. This warranty applies to Engines delivered to the ultimate purchaser on or after January 1, 1999.

Coverage

Cummins warrants to the ultimate purchaser and each subsequent purchaser that the Engine is designed, built and
equipped so 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 material or factory workmanship which would cause it not to meet
these regulations within the longer of the following periods: (A) Five years or 100,000 miles (160,935 kilometers) 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 v
Failures, other than those resulting from defects in material or factory 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 coolants or lubricants; overfueling; overspeeding; lack of
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maihtenance of--lubricating, codling or.intake syStems |m'proper storage, starting; warm-up,: run-in-or. shutdown
practices; unauthorized.modifications of the Engme Cummins is also-not responS|ble for fallures caused by mcorrect“t
oil or fuel or by water, dirt or other contaminants in:the fuel or oil. A e

Cummins is not responsible for non-Engine repairs, ‘‘downtime’”. expenses, cargo damage fmes, all appllcable taxes -
all business costs, and other losses resulting from a Warrantable Failure. :

CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES S

* United States includes American Samoa, the Commonwealth of Northern Mariana Islands, Guam Puerto ico and.'. :
the U S V|rg|n IsIands )
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United States and Canada Diesel Engme School Bus _
Coverage : e B )
Products Warranted " | : S REEE

This warranty applles to new diesel Engmes sold by Cummins Engme Company, Inc hereafter “Cummlns” ’and'
delivered to the first user on or after September 15, 1996 that are used in school bus appllcatlons in the Unlted
States* * or Canada. S . . S :

Base Engine Warranty

The Base Engine Warranty covers any fallures of the Engine which result, under normal use and service, froma defect'
in material or factory workmanship (Warrantable Failure). This coverage begins with the sale of the Engine by Cummins.
and continues for five years or 100,000 mlles (1 60 935 krlometers) whlchever occdrs first, from the date of’ dehvery of .
the Engine to the first user. : . . S L

Extended Ma|or Components Warranty

The Extended Major Components Warranty applies to all except B and I1SB series Englnes and covers Warraritable
Failures of the engine cylinder block, camshaft, crankshaft, connecting rods and Cummins fan clutch (Covered Parts) _

I

Bushlng and bearmg failures are not covered.

This coverage begins with the explratlon of the Base Engme Warranty and ends three years ‘or 300 000 miles (482 8051'?'
kilometers), whichever occurs first, from the date of delivery of the Englne to the first user. . L

Emission Warranty
Addltlonal coverage is outhned in the Emission Warranty on the back page B

3381329
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Consumer Products

This warranty on Consumer Products in the United States is a LIMITED warranty. CUMMINS IS NOT RESPONSIBLE®

FORINCIDENTAL OR CONSEQUENTIAL DAMAGES. Any implied warranties applicable to Consumer Products in the
United States terminate concurrently with the expiration of the express warranties applicable to such products. 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 CON-
TINUES TO ALL SUBSEQUENT OWNERS UNTIL THE END OF THE PERIODS OF COVERAGE .

Cummins Responsibilities

Durlng The Base Engme Warranty » :
Cummins will pay for all parts ancl labor needed to repalr the damageto the Engme resultmg from a Warrantable Fallure

Cummins will pay for the lubricating ail, antifreeze, filter eIements, belts, hoses and other maintenance items that are.

not reusable due to the Warrantable Fanlure

Cummlns will pay for reasonable labor costs for Englne removal and remstallatlon when necessary to repalr a:

Warrantable Failure.

Cummins will pay reasonable costs for towing a vehicle disabled by a Warrantable Failure to the nearest authonzed
repair location when- Necessary to make the repair for the first 2 years from the date of delivery of the Engine to the
first user. In lieu of towing expenses, Cummins will pay reasonable costs for mechanics to travel to and from the location
of the vehicle, including meals, mileage, and lodging, when the repair is performed at the site of the failure.

During The Extended Major Components Warranty

Cummins will pay for the repair or, at its option, replacement of the defectlve Covered Part and any Covered Part
damaged by a Warrantable Failure of the defective Covered Part.
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Owner Responsibilities

During The Base Engine Warranty

Owner is responsrble for the cost of lubncatlng oil, antifreeze, filter elements and other maintenance |tems provrded
durrng warranty repairs unless 'such items are not reusable due to the Warrantable Farlure e

Durlng The Extended Major Components Warranty

Owner is responsrble for the cost of all labor needed to repair the Engine, mcludmg the Iabor to remove and reinstall
the Engine. When Cummins elects to repair a part instead of replacing it, Owner is not responsrble for the labor needed
to repair the part. !

Owner is responsible for the cost of all parts required for the repair except for the defectlve Covered Part and any
Covered Part damaged by a Warrantable Failure of the defective Covered Part. - -

Owner is responsrble for the cost of lubricating oil, antifreeze, filter elements and other malntenance |tems replaced
during the repair.

Durmg The Base Engine and Extended Major Components Warranties

Owner is responsrble for the operation and maintenance of the Engine as specified in the applrcable Cummlns
Operation and Maintenance Manual. Owner is also responS|bIe for providing proof that all recommended mamtenance
has been performed. . . :

Before the expiration of the applicable warranty, Owner must notify a Cummins dlstrlbutor authonzed dealer or other
repair location approved by Cummins of any Warrantable Failure and make the Engine available for repair by such
facility. Except for Engines disabled by a Warrantable Failure during the first year from the date of delivery of the Engine
to the first user, Owner must also deliver the Engine to the repair facility. Locations in the Unrted States and Canada
are listed in the Cummins United States and Canada Sales and Serwce D|rectory ' : : :

Owner is responsible for communication expenses meals Iodglng and S|m|lar costs |ncurred as a result of a War-
rantable Failure. :
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Owner is responsible for non-Engine repairs and for “‘downtime’’ expenses, passenger delays, fines, all appllcabIe
taxes, all business costs and other losses resulting from a Warrantable Failure.

leltatlons

Cummlns is not respons1ble for failures or damage resultmg 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 Engme 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.

This warranty does not apply to accessories which bear the name of another company. This category includes, but is
not.limited to: alternators, starters, fans, air conditioning compressors, clutches, filters, transmissions, torque con-
verters, vacuum pumps, power steering pumps and air compressors. Cummins branded alternators and starters are
covered for the first two years from the date of dellvery of the Engine to the first user, or the expiration of the Base Engine
Warranty, whichever occurs first.

Excessive oil consumption for B series Engines is covered for the duration of the coverage or 100,000 miles (160,935
kilometers) or 7000 hours from the date of delivery of the Engine to the first user, whichever of the three occurs first.
Before a claim for excessive oil consumption will be considered, Owner must submlt adequate documentation to show
that consumptlon exceeds Cummins published standards. '

Failures of belts and hoses supplied by Cummins are not covered beyond the first year from the date of delivery of the
'Engine to the first user or the expiration of the applicable Base Warranty, whichever occurs first.

Parts used to repalr a Warrantable Failure may be new Cummins parts, Cummins approved rebuilt parts, or repaired
parts Cummlns is not respon5|ble for fallures resulting from the use of parts not approved by Cummins.

A new Cummlns or Cummins approved rebmlt 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 COVEFl WEAR OR WEAROUT OF COVERED PARTS
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CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES., '

THESE WARRANTIES AND THE EMISSION WARRANTY SET FORTH HEREINAFTER ARE THE SOLE WARRAN-
TIES MADE BY CUMMINS IN REGARD TO THESE ENGINES. CUMMINS MAKES NO OTHER WARRANTIES,
EXPRESS OR IMPLIED, OR OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. . ... .

This warranty gives you specmc Iegal rlghts and you may also have other rrghts whrch vary from state tostate.

Emission Warranty PN

Products Warranted

This emission warranty applies to new Engines marketed by Cummlns that are used in the United States*-in vehrcles
designed for transporting persans or property on a street or highway. This warranty applies to Engmes delivered, to. the
ultimate purchaser on or after January 1, 1996.

Coverage

Cummins warrants to the ultimate purchaser and each subsequent purchaser that the Engine is designed, built and
equipped so 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 material or factory workmanship which would cause it not to meet
these regulations within the longer of the following periods: (A) Five years or 100,000 miles (160,935 kilometers) 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 material or factory 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 coolants or lubricants; overfueling; overspeeding; lack of
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maintenance of lubricating, cooling or intake systems, |mproper storage _starting, warm- up, rin-in- or shutdéwn
practices; unauthorized modifications of the Englne Cummins is- also not responS|bIe for fallures caused by mcorrect
oil or fuel or by water, dirt or other contamlnants in the fuel or oil. . . EARE

Cummins is not responsible for non-Engine repairs, “downtime”’ expenses, ¢cargo damage fines, aIl appllcable taxes
all business costs or other losses resulting from a Warrantable Failure. .

CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES

* A vehicle used to transport students to and from school and school-related events. Vehicle must have warmng llghts
and the words “SCHOOL BUS" written on the front and rear roof caps.

**Includes Amerlcan Samoa the Commonwealth of Northern Marlana Islands Guam, Puerto Rico, and the U S V|rg|n
islands. =
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ISL, ISB, ISC, ISM, M11 & N14 Series Diesel Englnes Unrted States and
Canada Recreatlonal Vehicle

Coverage
Products Warranted:

This warranty applies to new ISL, ISB, ISC, ISM, M11 and N14ser|es diesel Engmes sold by Cummlns Engme Company,
Inc., hereafter “Cummins’’, and delivered to the first user on or after March 15, 1998, that are used in recreatronal
vehlcle applications in the United States** or Canada .

Base Engme Warranty ]

The Base: Englne Warranty covers any fallures of the Engme WhICh result under normaI use and servrce from a defect
in material or-factory workmanship (Warrantable Failure). This coverage begins with the sale of the Engine by Cummins
and continues for five years or 100,000 miles (160 935 kilometers), whlchever occurs frrst from the date of dellvery of
the Engine to the first user. SRS

Emission Warranty ' S VY
Additional coverage is outlined in the Emrssnon Warranty on the back page. . T TR
Consumer Products " N B

ThIS warranty on Consumer Products in the Unlted States isa LIMITED warranty CUMMINS IS NOT RESPONSIBLE
FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. Any implied warranties applicable to Consumer Products in the
United States terminate concurrently with the expiration of the express warranties applicable to such products. In the
United States, some states do not allow the exclusion of incidental or consequeritial damages or Ilmltatlons on how
long an implied warranty Iasts so the I|m|tat|ons or exclusmns herein may not apply to you s ;

These warranties are made to all Owners in the cham of drstrlbutlon and. Coverage contmues to all subse . ent
Owners until the end of the perlods of Coverage. - . : L . Lt e

3381340
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Cummins Responsibilities - et et _ _

During The Base Engine Warranty _ S

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, belts, hoses and other maintenance items that are
not reusable due to the Warrantable Failure.

Cummins will pay for reasonable labor costs for Englne removal and relnstallatlon when necessary to repalr a
Warrantable Failure. :

Cummins will pay reasonable costs for towing a vehicle dlsabled by a Warrantable Failure to the nearest authorized
repair location when necessary to make the repair for the first year from the date of delivery of the Engine to the first
user. In lieu of towing expenses, Cummins will pay reasonable costs for mechanics to travel to and from the location
- of the vehicle, including meals, mlleage and Iodglng, when the repair- |s performed at the site of the failure.

Owner Responsibilities

During The Base Engine Warranty

Owner is responsible for the cost of lubricating oil, antifreeze, filter elements and other maintenance items provided I
during warranty repairs unless such items are not reusable due to the Warrantable Failure.

Owner is responsible for the operation and maintenance of the Engine as specified in the appllcable Cummms
Operatlon and Mamtenance Manual Owner is also responsnble for provrdmg proof that all recommended malntenance
has been performed.

Before the explratlon of the appllcable warranty Owner must nottfy a Cummlns dlstnbutor authonzed dealer or other
repair location approved by Cummins of any Warrantable-Failure and make the Engine available for repair by such
facility. Except for Engines disabled by a Warrantable Failure durlng the first year from the date of delivery of the Engine
to the first user, Owner must also deliver the Engine to the repair-facility. Locations in the ‘United States and Canada
are listed in the Cummins United States and Canada Sales and ‘Service Directory.

Irl b
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Owner is responsnble for communication expenses, meals, lodging and similar costs incurred as a result of-a War-
rantable Fallure : -

Owner is responsible for non-Engine repairs and for ‘‘downtime” expenses, passenger delays, fines, all appllcable
taxes, all business costs and other losses resulting from a Warrantable Failure. v .

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 lubricating, cooling or intake systems; improper storage, starting, warm-up, run-in or shutdown
practices; unauthorized modifications of the Engme Cummins is also not responsible for fallures caused by mcorrect
oil or fuel or by water, dirt or other contammants in the fuel or oil. :

This warranty does not apply to accessories wh|ch bear the name of another company. This category mcludes butis -
not limited to: alternators, starters, fans, air condmomng compressors, clutches, filters, transmissions, torque.con- -
verters, vacuum pumps, power steering pumps and air compressors. Cummins branded alternators and starters are
covered for the first two years from the date of delivery of the Engine to the first user, or the expiration of the Base Engine
Warranty, whichever occurs first. ‘ ‘

Excessive oil consumption for B series Engines is covered for the duration of the coverage or 100,000 m|Ies (160 935 -
km) or 7000 hours from the date of delivery of the Engine to the first user, whichever of the three occurs first. Before
a claim for excessive oil consumption will be considered, Owner must submit adequate documentation to show that
consumption exceeds Cummins published standards. :

Failures of belts and hoses supplied by Cummins are not covered beyond the first 12 months from the date of delivery
of the Engine to the first user or the expiration of the applicable Base Warranty, whichever occurs first.

Parts used to repair a Warrantable Failure may be new Cummins parts, Cummins approved rebuilt parts or repalred
parts. Cummins is not responsible for failures resulting from the use of parts not approved by Cummins.

A new Cummlns or Cummins approved rebuilt part used to repair a Warrantable Failure assumes the identity of the
part it replaced and is entltled to the remaining coverage hereunder.
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CUMMINS DOES NOT COVER WEAR OR WEAROUT OF COVERED PARTS.

CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

THESE WARRANTIES AND THE EMISSION WARRANTY SET FORTH HEREINAFTER ARE THE SOLE WARRAN-
TIES MADE BY CUMMINS IN REGARD TO THESE ENGINES. CUMMINS MAKES NO OTHER WARRANTIES,
EXPRESS OR IMPLIED, OR OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. '

This warranty gives you specific legal rights, and you may also have other rrghts 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 transporting persons or property on a street or hrghway Thrs warranty applies to Engrnes delrvered to the
ultimate purchaser on or after January 1, 1998. ) '

Coverage : j

Cummins warrants.to the ultimate purchaser and each subsequent purchaser that the Engine is designed, built and
equipped so 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 material or factory workmanship which would cause it not to meet
these regulations within the longer of the following periods: (A) Five years or 100,000 miles (160,935 kilometers) 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 Emrssron
Warranty also applres

Limitations '
Failures, other than those resulting from defects in matenal or factory workmanshlp, are not covered by this warranty
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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 Engme Cummins is also not responsible for failures caused by mcorrect
oil or fuel or by water, dirt or other contaminants in the fuel or oil.

Cummins is not responsible for non-Engine repairs, ‘‘downtime’” expenses, cargo damage, fines, all apphcable taxes,
all business costs or other losses resulting from a Warrantable Failure. .

CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

* A 'recreational vehicle’ for this warranty is defined as a Class A Motorhome which is a vehicular unit built on a
self-propelled motor vehicle chassis, primarily designed or altered to provide temporary living quarters for recreational,
travel or camping use. The living unit has been entirely constructed on a bare, specially-designed motor vehicle chassis.

** Includes American Samoa, the Commonwealth of Northern Mariana Islands, Guam, Puerto Rico, and the U.S. V|rg|n
Islands. ‘ :

{EUED-QILL T
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Calrfornra Emission Control System Warranty, On nghway

Products Warranted

Thls Emission Control System Warranty applles to heavy duty dresel englnes (hereafter, engmes) certlfled with- the
California Air Resources Board beginning with the year 1991, marketed by Cummins, and registered in Callfornla for
use in automotive on-highway applications.

Your Warranty Rights and Oblrgatlons

The California Air Resources Board and Cummins Engine Company, Inc., are pleased to explaln the emission control
system warranty on your 1992 and subsequent model year heavy duty dlesel engine. In California, new motor vehicle
engines must be designed, built and equipped to meet the State’s stringent anti-smog standards. Cummins must
 warrant the emission control system on your heavy duty diesel engine for the periods of time listed below provided there
has been.no abuse, neglect or improper maintenance.of your heavy .duty diesel engine. .

Your'emission control system mayificlude parts such as the fuel injection system and engrne electronic control module
Also included may be hoses, connectors and other emission-related assemblies.

If'an ‘emission-related part on your engine is found to have a-defect in material or factory workmanship (Warrantable
Condrtron) the part will be repaired or replaced by Cummins. This is your emission control system defects warranty.

Manufacturer’s Warranty Coverage

This warranty coverage is provided for five years or 160,935 km [100,000 miles] or 3,000 hours of engine operation,
whichever first occurs from the date of delivery of the engine to the first user.

Where a Warrantable Condition exists, Cummins will repair your engine at no cost to you including diagnosis, parts
. and labor.

g-01 (auto-carb)
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Owner’s Warranty Responsibilities o wr

As the engine owner, you are responsible for the performance of the required maintenance listed in your Cummins
Operat|on and Maintenance Manual. Cummins recommends that you retain all receipts covering maintenance on your
engine, but Cummins cannot deny warranty solely for the lack of receipts or for your failure to substantlate the
performance of all scheduled maintenance.

You are responsible for presentlng your-engine to a Cummins dealer as soon as a problem exists. The warranty repalrs
should be completed in a reasonable amount of time, not to exceed 30 days. .

As the engine owner, you should also be aware that Cummins may deny you warranty coverage if your engme ora part
has failed due to abuse, neglect, improper malntenance or unapproved modifications.

If you have any questions regarding your warranty rlghts and responsibilities, you should contact Cummlns Customer .
Relation Department at 1-800-343-7357 or the Cal|forn|a Air Resources Board at 9528 Telstar Avenue, El Monte CA
91731.

A warranted part which is scheduled for replacement as required maintenance is warranted up to the first scheduled
replacement point. ‘ R A N

Prior to the expiration of the appllcable warranty, Owner must give notice of any warranted emission contiol failire to
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 Dlrectory

Owner is responsible for incidental costs such as: communication expenses, meals Iodglng mcurred by Owner or
employees of Owner as a result of a Warrantable Cond|t|on , ‘

Owner is responsible for !‘downtime’’ expenses, cargo damage flnes aIIaplecabIetaxes allbusmess costs and other
losses resulting from a Warrantable Condition.. -+ -+ - IRV

CUMMINS IS NOT RESPONSIBLE FOR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES INCIDENTAL OR
CONSEQUENTIAL DAMAGES INCLUDE BUT ARE NOT LIMITED TO FINES, THEFT, VANDALISM OR COLLISIO S.

9-02 (Iscllsl-carb)
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Coverage
. This emission control system warranty apphes only to the followmg emission-control parts
Fuel Pump ' ' ' - Intake Manifold
Static Timing ' : ' ' Charge Air Cooler .
Delivery Valve . )
Injector Supply Line - Exhaust Manifold

ICV/Distributor Module
- Oxidation Catalyst

injectors

Calibration : Electronic Control System
" Needle "~ Control Module
" Nozzle Boost Pressure Sensor
Spring ‘ , Coolant Temperature Sensor
S : o - Fuel Pressure Sensor
Turbocharger

Compressor Wheel
Turbine Wheel .
Turbine Qil-Seal

~ Wastegate Valve

Replacement Parts

Cummins recommends that any service parts used for malntenance, 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 repalr location approved by Cummins. The owner 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 Cummms approved rebuilt parts and assemblies for such maintenance, replacement or repalr

[LINRETIIRED S u:
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however, the cost of such service or parts and subsequent failures resulting from such service or parts will not be covered
under this emission control system warranty, except for Emergency Repairs as descnbed below.

Cummins Responsibilities
The warranty coverage begins when the engine is delivered to the ultimate purchaser.

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, authorlzed dealer, or other repair location approved by
Cummins is not available, repairs may be performed by any available repair location or by any individual using any
replacement parts. A part not being available within 30 days or a repair not being complete within 30 days constitutes
an emergency. 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. 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 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 contaminants in the fuel or oil.
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Cummins is not responsible for fallures resultmg from improper repair or the- use of parts WhICh are not genume
Cummins or Cummins approved parts. , .

Cummins is not responsible for the material and labor costs of emission control parts and assemblies replaced durmg
Scheduled Maintenance of the engine as specified in Cummins Operation and Maintenance Manuals. -

THIS WARRANTY, TOGETHER WITH THE EXPRESS COMMERCIAL WARRANTIES ARE THE SOLE WAFIRANTIES
MADE BY CUMMINS. THERE ARE NO OTHER WARRANTIES EXPRESS OR IMPLIED OROF MERCHANTABILITY*
OR FITNESS FOR A PARTICULAR PURPOSE.
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NOTES
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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: ve

es No

Is the needed information easy to locate in the manual?

Is the information easy to read?

Is the information easy to understand?

Does the information sufficiently 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 understand?

Does the text support the operation being illustrated?

Do you use the Table of Contents and Sectlon Contents?

Do you use the Index?

Please provide comments on any response(s) marked ”"No” in this survey and on any suggestions you
feel could improve our manuals.

Name:

Company:

Street Address:

City: State/Province:
Country: Zip/Postal Code:

Do not use this form to order additional literature. Refer to
‘Section L - Service Literature for literature information.




CALIFORNIA
Proposition 65 Warning

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