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Foreword

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

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

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

The information, specifications, and recommended maintenance guidelines in this manual are based on information
in effect at the time of printing. Cummins Engine Company, Inc. resérves 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 components were used to produce this engine. When replacement paris
are neaded, we recommend using only genuine Cummins or ReCon® exchange parts. These paris can be identified
by the following trademarks: :

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

{fom-1rwd}
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Important Reference Numbers

Fill in the part name and number in the blank spaces provzded 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)

Contro) Parts List (CPL)

Fuel Pump Part Number

Electronic Control Module (ECM)

Electronic Control Module Serial Numbers (ECM)

Filter Part Numbers:

o Air Cleaner Element

o l_ubricating Ol Filter

@ Fuel

o Fuel-Water Separator

e Coolant

e Remote Gas
Governor Control Module (GCM) {if appticabie)
Belt Part Numbers:

(=]

=]

Q

Clutch or Marine Gear (if applicable):
@ Medel

@ Serial Number

e Part Number

e Oil Type

o Sea Water Pump
— Model

— Part Number

{reing)
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To the Owner and Operator

General information

Preventative malntenance is the easiest and least expensive type of maintenance. Follow the maintenance schadule
recornmendations outlined in Maintenance Guidelines, Section 2.

Keep records of regularly scheduled maintenance.
Use the correct fuel, ail, aﬂci coolant in your engine as specified in the Maintenance Specifications, Section V.

Cummins Engine Company, inc., uses the latest technology and the highest quality components o produce its engines.
Cummins recornmends using oniy genuine Cummins and ReCon® parts,

Personnei at Cummins Authorized Repair Locations have been trained to provide expert service and parts support.
If you have a problem that can not be resolved by a Cummins Authorized Repair Location, follow the steps outlined
in Service Assistance, Section S.

About the Manual
General Information

This manual contains information needed to operate and maintain your engine correctly, as recommended by Cummins
Engine Company, Inc. Additional service literature can be ordered from you local Cummins Distributor or with the order
form found in Service Literature, Section L. For problems with literature orders, call 1-800-DIESELS (1-800-343-7357)
for U.5.A. and Canada.

This manual does not cover vehicle or equipment maintenance procedures, Consuit the vehicle or original equipment
manufacturer (OEM) for specific maintenance recommendations.

Both metric and U.8. customary values are used. The metric value is listed first, followed by the U.S. customary in
brackets,

Numerous illustrations and symbaols are used to aid in understanding the meaning of the text. Refer to Symbols in
Section i for a complete list of symbols and their definitions.

Each section is preceded by a Section Contents to aid in locating infarmation guickly.
-How to Use the Manual
General Informat:on -

This manualis orgamzed accord:ng to intervals at which maintenance onyour engmf-‘ is to be performed. A maintenance
chart (table) that gives required intervals and checks to be made is iocated in Section 2. Locate the interval at which
you are performing maintenance; then follow the steps given in that section for all the procedures to be performed.
In addition, the procedures completed under the pravious mairitenance intervals must also be performed.

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

Refer to Section TS for a guide to troubleshooting your engine, Follow the directions given in Section TS to iocate and
correct engine problems.

Refer to Section V for specifications recommended by Cummins Engine Company, inc., for your engine. Specifications
and torgue vaiues for each engine system are given in Section V.
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Symbols
General Information

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

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

CAUTION - Minor parsonal injury can result or a part, an assembly, or the engine can ba damaged |f
_the caution ingtructions are not followed.

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

INSPECTION is requirad.

CLEAN the part or assembiy.

PERFORM a mechanical or time MEASUREMENT.

LUBHICATE the part or assembly.

Indicates that a WRENCH or TOOL SIZE will ba givan,

TIGHTEN I a specific torque.

PERFORM én slectrical MEASUREMENT.

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

The cemponant waighs 23 kg [50 b} or mare. To avoid personal injury, use a hoist or get assistance o
lift the component.

17900005
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IHlustrations
General Information

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

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

Hustrations
Page i-3

cadvage
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_ General Safety Instructions
Important Safety Notice

A WARNING A

Improper practices, carelessness, or ignoring the warnings can cause burns, cuts, mutllatlon asphyxiation or
other bodily injury or death,

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

¢ Wark in an area surrounding the product that is dry, well lit, ventilated, free from clutter, ioose tools, parts, ignition
sources and hazardous substances. Be aware of hazardous conditions that can exist.

Always wear protective glasses and protective shoes when working.

Rotating parts can cause cuts, mutilation or strangulation.

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

Disconnect the batiery (negative [-] cable first) and discharge any capac:tors before beginning any repair work.
Disconnect the air starting motor if equipped to prevent accidental engine starting. Put 2 'Do Not Operate' tag
. in the operator's compartment of on the controis.

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

= {f an engine has been operating and the coolant is hot, allow the engine to cool before slowly lcosening the filler
cap to relieve the pressure from the cooling system.

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

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

* 70 prevent suffocation and frostbite, wear protective clothing and ONLY disconnect fuel and liquid refrigerant
(Freon} lines in a weli ventiiated 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.

¢ 70 avoid personal injury, use a hoist or get assistance when lifting components that weigh 23 kg [50 1b] 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 correcily. Always use a spreader bar when necessary. The lifting heoks must
not be side-loaded. _

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

e Naptha and Methy! Ethyl Ketone (MEK) are flammable materials and must be used with caution. Follow the
manufacturer’s instructions to provide complete safety when using these materiais. KEEP QUT 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.

» Always use tools that are in good condition. Make sure you understand how to use the tools 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 fatngued or after consuming alcohoi or drugs that can lmpaxr your functioning.

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

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

e o o o
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General Repair Instructions

General Information

This engine mcorpora:es the latest technology at the time it was manuifactured; vet, itis desngned to be repaired using
normal repair practices performed to quality standards.

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

Air Compressor Flywheel Mounting Capscrews

Air Controls Fuel Shutoff Assemblies

Air Shutoff Assemblies Fuel Supply Tubes

Balance Weights Lifting Brackets

Cooling Fan ' Throttle Controls

Fan Hub Assembly Turbocharger Compressor Casing

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

Fan Mounting Capscrews Turbocharger Oil Supply Line{s)

Fan Hub Spindle Turbocharger Turbine Casing

Flywheel Vibration Damper Mounting Capscrews

Flywhee! Crankshaft Adapter

o Follow ali safety instructions noted in the procedures

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

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

-~ The engine and its components must be kept clean during any repair. Contamination of the engine or
components will cause premature weatr.

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

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

» Follow the specified disassembly and assembly procedures to avoid damage 1o the components

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

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

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

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

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

A WARNING A

Acld is extremely dangerous and can cause personal injury and damage the machinery. Always provide a tank
of strong soda water as a neutralizing agent. Wear goggles and protective clothing to avoid serious personal
injury.

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

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

Steam Cleaning

Stearn cleaning can be used to remove all types of dirt that can contaminate the ¢leaning tank. It is a good way to clean
the oil drillings.

A WARNING

When using a steam cleaner, wear safety glasses or a face shield, as well as protective clothing. Hot steam can
cause serious personal injury. :

Do not steam clean the following parts:

1. Electrical Compenents 4. Fuel Pump
2. Wiring 5, Belis and Hoses
3. Injectors 6. Bearings

Glass or Plastic Bead Cleaning

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

A CAUTION A

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

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

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

1. Bead size: .
a. Use U5, size No. 16-20 for piston cleaning with plastic bead media, Part No. 3822735.
b. Use U.S. sfze No. 70 for piston domes with glass media.
¢ Use U.S. size No. 60 for general purpose cleaning with giass media.

2. Onperating Pressure: :
a. Glass: Use 620 kPa [80 psi] for general purpose cleaning.
b, Plastic: Use 270 kPa {40 psi] for piston ¢leaning.

3. Steam clean or wash the parts with solvent to remove all of the foreign material and giass or plastic beads after
cleaning. Rinse with hot water. Dry with compressed air.
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4. Do not contaminate the wash tanks with glass or plastic beads.
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General Information

Acronyms and Abbreviations

QSM11 Marine and industrial
Section i - Introduction

The following list contains some of the acronyms and abbreviations used in this manual.

AFC Alr Fuel Control

API American Petroleum institute
ASA Air Signal Attenuator

ASTM American Society of Testing and Materials
°C Celsius

CARB California Air Resources Board
c.l.D. Cubic Inch Displacement

CNG Compressed Natural Gas

CPL Control Parts List

cSt Centistokes

ECM Electranic Control Module

ECS Emission Control System

EPA Environmental Protection Agency
EPS Engine Position Sensor

*F Fahrenheit

Gvw Gross Vehicle Weight

Hg Mercury

hp Horsepower

H,0 Water

ICM ignition Contral Module

km/l Kilometers per Liter

kPa Kilopascal

LNG Liquid Naturai Gas

LTA Low Temperature Aftercooling
MmipP Mixer Inlet Pressure

iPa Megapascal

mph Miles Per Hour

mpg Miles Per Quart

Ne*m Newton-meter

NG Natural Gas

OEM Original Equipment Manufacturer
ppm Parts Per Million

psi Pounds Fer Square Inch

PTO ' Pawer Takeoff

rpm Revolutions Per Minute

SAE Society of Automotive Engineers
SCA Supptemental Coolant Additive
STC . Btep Timing Control

Vs Vartable Speed

ATE Vehicle Speed Sensor
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Engine ldentification
Cummins Engine Nomenclature

The Cummins engine nomenciature provides the data as
illustrated in the graphic.

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

o A = agriculture
o C = construciion

o M = marine.

Engine Daiaplate

The engine dataplate shows important facts about your
engine. The engine serial number and CPL provide data for
ordering parts and service. The engine dataplate must not
be changed unless approved by Cummins Engine Com-
pany, Inc.

The dataplate is located on the fuel pump side of the
enging, on the rocker housing. Have the following engine
data available when communicating with a Cummins Au-
thorized Repair Location. The following information on the
dataplate is mandatory when sourcing service parts:

Engine Identification

Page E-1.

Qsm 11 - C 335

= Brake Horsepower
= Market Application {See Note)
= [Heplacement (Liters)
= Engine Model Designation

{0200193)

13935 a0
RN

APIRTANT LRIINT 197 TMATIZN

4 Erteraiwn

S e

J 00200104

. Engine serial number

. Model

. Horsepower and rpm rating

. CPL

. Emission statement {if applicable).

(2 <SR o5 LW I
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FUEL PUMP DATAPLATE -

Fuel Revislon
CPL  Code k Serial No.
S Ny i

(0‘749 4219-A 340’503)

3043327 3052282
7~ X
Service Pump Production
Part No. Part No.

péplga

17cG046

QSM11 Marine and Industrial
Section E - Engine Identification

Fuel Injection Pump Dataplate

The fuel pump dataplate is iocated on top of the fuel pump.
it provides data needed to calibrate the fusl pump.

ECM Dataplate
The ECM datapiate is located on the front of the ECM.
The abbreviations on the dataplate are explained as follow:

e P/N = part number
e S/N = serial number
o D/C = date code,
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Specifications
General Specifications
Marine and Industrial Applications

THPEB et st e e s Four-cycle, In-ine six-cylinder, four-valves per cyiinder
By o =Tt a o= o O U OO UUUUSUURUUP PPN 10.8 liters [689 C.1.D.]
Firing Order .ooeevvvcrmveereecriicreneanes ©raveeretaereetieteesestttiateesetieserunL, et tatbntartraannraear e aeeertaasaenne b s esanrrans 1-5-3-6-2-4

Horsepower {refer o engine datapiate)

Engine Speed at Maximum Gutput:
Marine Applications

GOoVEIMEBA SPBEU (FDIM) 1 iiiirirs e it et es ettt s er et aeeas s teatssstsbrsaasbaa s saasaeeo st enasb b sseseraanrensins 2300
Industrial Applications

GOVEINEU SPEEU (FPM} ittt iiiirs e e s et e e e e s b s s et ass s s as s i re s es s s R b e s s pmnes e aeessimn s b satbaerenrrans 2100

BOTE AN SITOKE  .ccviviieiirineeirre s rrissses i resaesss st s stk bb b e s s s Rr bbb aseas 125 mm [4.921 in] x 147 mm [5.787 in]

Engine Weight (with standard accessories):
Marine Applications

DY WBIONE ettt ettt et e e e s s e e e e e e s aet s b s e s e n e e e e s nabas ebeernienee 1124 kg [2478 b]
Industrial Applications

DY WBIORNE oo et e e e e e e e sttt e s e s s e e e rr e e s e sars T e e eer s s s ara e b e b e e s T s s b b s e e s h e rnea sy sanna .. 840 kg [2072 1b]

VVBE VBN Loiiororiimrerrre s e treeeerrrrsaeeaeer s s b e et e e e e cmbeee e s res e bt e e e e e e s esaesesan s s s asss b en sannrar 996 kg [2196 Ib]

Crankshaft Rotation (viewed from the front of the enging) ..., Clockwise

Fuel System’
Marine and Industrial Applications
Maximum Fuel Inlat TEMDEIAIUIE oo e an e 71°C [160°F)

Fuel Inlet Maximum Restriction:
Marine Applications

Clean FUBL FIBE oo s es oo maraom e s e ceomce e bbb s s s s e s bb s ban b s ea e . 152 mm Hg {6 in Hg]
Dirty Fuel Filter ..o ereeeeetebettbeieaseaeesretesrrererrnarartietessrnth e e r s st s er s a R e L nnn e 203 mm Hg {8 in Hyg]
Industrial Applications .
ClBEN FUBL FIlIBY oot rieiriieeeer oot ctir e s st tesseasrsreersaaassseessaae s s ssarasbenssnanssssbesannannnnaerans 102 mm Hg [4 in Hg]
DY FUBI FIBT ettt s rran e s r ey e e b smmeea et s n bt s s e e r bbb e e 203 mm Hg [8 in Hyl
Fuel Drain Line Maximum Restriction:
" Without Check VEIVES v nneee e s rnne e vees e e ST URUUOP TP RPPP 683 mm Hg [2.5 in Hgl
Engine Mintmurm Cranking SPeBO .o s s e s e s e st 120 rpm

Lubricating Oil System
Marine and Industrial Applications
Qil Pressure

WML BE FEIE oot e s e s s s e b e es e bbb e s s rrr s e resars saes s st e s baassb i s bt osttsen s rannsn 89 kPa {10 psi]
Operating RaNGE ...icccccviieeerrieererres e ersisresieit s e e teebbe s be st aas s et s v e e bebsanrannre s 207 1o 448 kPa [30 to B85 psi]
at torque peak or 1200 rpm (minimum allowable) ... et 207 kPa [30 psi]
Qil Temperature
MIBXITILITI 1ovviiveeeiierisinrrrerissassnssasessersserasees sasntneestssaeasssssaesanssrrenneeaerssenbnbrsss essansssbebennassrraranrnsensn 121°C [250°F]
Qit Pan Capacity: ' ‘
Marine Applications '
LM o1 ieiii ittt ceee i et bb b b e e E bt r e s e e et e st et e e e sa e e aa s s b bE e e RS et e br 4 nnnteshreesnatete st esesbsane s e s e vaarRars 30 liters [8 gal]
1] 4 O O S RSO U O OO U COUPP Rt 34 liters {9 gal]
Industrial Applications
LOW i avasereeantessueensheneseetey et eateneatneertbiaae et eanE as e s N re s e R r e e 4T ae e et ke rer AT s e 26 liters [7 gal]
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HIGE oo e e et et ae e e et te s s e eneesanmneear ettt e ntnt s eeenneras 34 liters [9 gal]
Total System Capacity:
With Engine Mounted Filter (combination filter holds 2.6 liters [0.7 Gall) vvvvvvveeeeeeveeseee e 37 liters [9.8 gal]
With Remote MOoUNIEA FIHBI ot e s e seneeastse st e et ee e see et e aesnes 38 liters {10 gal]

Maximum Operational Angularity of Qil Pan:
Marine Applications
Front Down:

FREAN SUMID oottt e e bt et e e er e e seermessa s er st e et beeseernseeseseenee s e eaaneeteeaeeeennenns 30 degrees

FIOME BUITID oottt e et ra b e e s e b e st e e e e ea s e bt asbbesabesass 12t e vanesteeansessesaeesresrnes 45 degrees
Rear Down: ’ ’

BBAE SUIMD 1ottt oo ta et sre s e s be b e s same s sat e s b b e b e s st s st e b eenenennenrseaseesassanessasssrsens 25 degrees

FRONE SUMP ittt ettt ittt ter s et ee e s e e nrsssstesrs e s smessreesantasesssnesasaesenes freerecanes 27 degrees
Side to Side:

FIBATN SUIMID et rere e e e e e et s s s e e s e bt benbe s e e e eoaraesessesaaese st s benanerssrensassesseness - 30 degrees

FIOME BUMP 1ottt b e s e s s m s et e e e aeae b e s sba b sk sss b1t emeeme e neebeeneeanennennsane 42 degrees

Industrial Applications
Varies by oil pan option - example numbers are based on stamped steel pan.
Front Down:

BEAF SUMP  everveertrestertsetes et st ecasreseess s ss s s st aeses e csseesssra s easseesesaeenesarassesss s esasssssssasesssns 42 degrees

FROME UMD oottt sttt et e st e e b e s s e nss s eraesta e et sanssennae e enene s et esteereeeansene 45 degrees
Rear Down:

FLEAN SLITID oottt et sty e e s e e e s e e e s e e sa b e b b e abe e st e e s sh b ea b e o st b mtebmteener et enes 45 degrees

FTOME SUITID o eiieeitieeeicbieeeeesernnrresessissras s iessaasasraassssnsesssaeseaeetasttnteneeaassner s s s banessessnenresersnnaseesess 45 degrees
Side o Side:

REBAF SUIMD ettt e et rr e s e e b s bsses e ar e st essses et b aes s shb e st beas s e reeaeesee e enseanssteens 45 degrees

FIONE SUMP (ot et b s e s bt ae e ete b 35 degrees

Cooling System
Marine and industrial Applications

Marine Applications
Coolant Capacity:

Engine with Heal EXChanger ..ottt et e e e s es e e e e s aneas 29.4 liters [8 gal]

Minimum Drawdown ....coocvvvveeeeeeenn. e r ettt e e r e n T re et Y e aaaesen a2 e b rrrrrrreeeeneeereseis 15.2 liters [4 gal]
MINImMUM Fill BRIE et re e et e e s e e s s s s e eesssat e eeaesbnresmeeaen 18.9 liters/min {5 gpm]
Minirmnum InIHaE Fill TIME oo s sttt et s smr e e st s et aseee s srnee e reearesaesrrasasesseses 2 minutes
Maximum Deaeration TiTIB ..o iciciecie e rrr et esar e rresnesre s sbesabe s e s sae s bs et e s e e e e s e asnannnssmaesre st renses 10 minutes
Standard Thermostat Modulating Range ...t cseee s sesrneeseeeen 71 0 79.4°C 1160 to 175°F]
Maximum Coolant Temperature ............... et ettt et eeenr s aeee e er et eneanerareaen 96°C [205°F]
Minimum Coolant Expansion Space: '

Parcent 0F CooliNg SYSIBIM oottt e eereae e e e e s e s eeasaereesaneeassaseeesssssesesrssseesssessans 5%h
External Pressure Loss in Cooling System: -

MEBXITILITL vttt et eb bt e s st e e e e e e e e eerrreeeeaaeaasesaneeessaesensearesesnasssessasaneseans 35 kPa [5 psi]
Static Pressure of Coolant: '

Maximum - ExclUSIVe OF PraSsure CaD .uviiieiiiccieice i seeeeeeeeesmaeeeses s e sseresssesesesresssreseses 103 kPa {15 psi]
Coolant Inlet Pressure with Open Thermoestat and No Cap: ) .

Minimum ettt et e et h b et es ek ar e e e e te st e s et e ar rar Rt rareasesttanetnnnrariarares 64 mm Hg [2.5 in Hg]
Block Coolant Pressure with Closed Thermostat and No Cap:

Maximum LT S SO O RS TPRFP PR PP PO PSSV O 246 kPPa [36 psi]
Maximum Sea WALET PreSSUIE ittt m b s et s etessseneeenresssanerseans " 103 kPa [15 psi]
Maximum Sea Water Pump Infet RestriCtion ....cocooovvviiiee et cceeeee s e ee e veseeessesaesmsneeerens 127 mm Hg [5 in Hg}
Maximum Sea Water Pump Initial SUCHOn LIl oot e et seee e s beeerneesseesns 3 m [10 ff]

Pressure Cap Rating {(with heal €XChaNGET) ot eeees e aeee e s aesers e taesns 103 kPa [15 psi]
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industrial Applications
Coolant Capacily .....coiiiceiii e e s 9.5 liters [2.5 gal]
Standard Modudating Thermostat Range  ..ccccoevcccieineenenneens ettt 82 to 93°C [180 fo 199°F)
Cylinder Biock Coolant Pressure (pressure cap removed): )

Minimum:

Closed Thermastat {1800 rpm no load) .......... et E et te e e e et s s s s b mnsnnnene 138 kPa [20 psi]

Maximum; ' '

Closed ThemrmMOSTAL ..o et ea e e rrarare s e ra s s er e rass e s ar e e s eanan st seasansscacreunisns 275 kPa [40 psi]
Makimum Allowable Operating Coolant TEMPErature ... 100°C [212°F]
Minimum Recommended Operating Coolant TeMPErature ..o 70°C [160°F]
Maximum Alowable Deaeralion TIME e ccerreressesssrerarrasass s b b e sessasssmrraesssssvununness 35 minutes
Minimum Recommendad PreSsure CAD  covccicirrreinrrerrressrrreriaeessssessisssssessssisssssarasssssssrssssssssensse 48 kPa [7 psi]

Air Intake System
Marine and Industrial Applications

Marine Applications
Maximum Intake Restriction

CIEAN EIBMENT  coiiriiivtreivieirerieessesitbieeeesietbestteeesstasssassrtiasasssrrrasssiesrsessnnesssionssnsersressssns 254 mm H,0 [10 in H,0]

DIy EIBMEBNT ot r et e e e s e s e sserase i 507 mm H,0 [20 in H,QO]
Maximum Intake Manifold TEMPerature ..ot e e 49°C [120°F]
Maximum Engine Room Temperature:

intake Air Versus Ambient Air at Rated Condition .............. erreertrrenn e e eeeesarranr e ianns 17°C [83°F] difference

industrial Applications
Maximum Temperature Rise between Ambient Air and Engine Inlet Air:

Ambient abave 0%C [B2%F] i s e s 35°C [63°F) difference
Maximum Intake Restriction:

Clean Alr FIEEBE ElBMENT i cemrrssrsrsseser st s e ss s nes e s e r nasr s s 381 mm H,0 [15 in H,0]

Dirty Air FIREr EIBMENE oo css bttt i o asiie s s bbbba st 635 mm H,0 [25 in Hy0)]

Exhaust System
Marine and industrial Applications

Exhaust Pipe Size (normally acceptabile inside giameler) ... 102 mm [4 in]
Maximum Exhaust Pipe Restriction
P O T OO 1016 mm H,0 [40 in H,0]
o T O S U S TR 75 mm 3 inj

Compressed Air System
Cummins 18.7 CFM Model

CYINABIS  oiiieiiiiiiiiiiiiessisst s serteees it tea st bsseeteransasassseaassneeanreresaasasssenanrses st smeerssbebesae s ma s heraabe e s hebeasr R b s e e e sbbsesrbasannnne s 1
Compressor Swebdt Volume at 1250 TPM oo e e vnsbsss s es e 8.6 Wsec. [14.0 cfm]
PiStON DISPIACEIMEAL .ovirvovicviervaesesieresessresreasessererseserserereasesssnesssbesssbebasbassasabassesssbasesbesrssaness 318 cc [19.405 C.1.DJ
TBOMB outeeieaetie sttt bt et as Rtk bR R AR sS e S e s R R e e 85 mm [3.346 in]
SHOKE  ivirieiee it cer st e bbb e et e 56 mm {2.205 in]
LY aT=T= o S USSP SPU Engine speed

00T ettt st e st et et bese et s e e s e eae e seeaeeasa s st saeaean st e s s ennreensrsnraesens e Engine coolant
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Lubrication ..c...evceeeiiinin ettt et st e e e v oramrran s rer e e e e ra e s e aeaerees e aaryba araataseeesanananrrn aaneeeareen Engine lubricating oil
Plumbing Line Sizes:
Coolant Inlet and QUHBL ..oov e s e e ssre e s s stre s e sns e s st e e e e sne e e cnresae s rnreesnnerans 3/4 x 16 STOR
AT TNIBE o 1-in nominal hose
AT OUHBE ettt s et e e n s v ae e s e snbe e rbesarnaeeenee e nneesneeenneeaean M27 x 2 STOR
Unloader Port .ccccocvveenn. et reiteeeerteeeaherrtiseetebieseeabertisheaseeatraReest et e reere oAt rneete e b aasnate s s raseatetes M10 x 1 STOR
Governor Mourting DIFECL ..o et rsssree s raeasse e s s snre s me e e e ss e aeserssssennraeesrssnnres M8 x 1.25
Height, Overall {RRRIOKIMAIEY .rieviieeiiiriree i st ias s bbtssasis s e b s saaassessnnnnnsssetsessrtssnnnnsns 217.4 mm {8,559 in]
Width, Overall {BPProXimMate) ..ioceeeeicirerrrerrerressreeeeisrereertraesssrnrasssseassrrrearssesesasssaseasssessensnns 142 mm [5.591 in]
Length, Overall (BRPTOXIMEAIEY ..ccvciieicerie e e eeereesccrrrece s eesssseae st e erssrrresesaraessannaseearesbsesssbsssenns 216 mm [8.504 in]
Weight (ADPIOXITIAIE) ..oiiicciiii e iieeeirerrtrae e ey s e e rrre s s bene e e e aneetbaaneses s stnsanbeeasaasssrssaeeenrrsbrnsnsess 16 kg [33.0 ib]

Cummins 37.4 CFM Mode!

CYHNGBIS oeeverererieresieveesastesseaes et s s s nsss cessee s s nseasne s vttt ae b e e, 2
Compressor Swept Volume at 1250 IPIM oo es et 15.5 i/sec. {35.5 cfm]
Piston DISPIACEIMIBNL ..iiiiii et et rs e e ettt e s esae e mereaes e s anbntaeeaesannnrrenrees 636 cc [39 C.1.D.]
BOTE oeveivteieee e ecseter e ssevsssess st s bt sn st se s es e s et 85 mm 13.35 in]
SIHOKE ittt cr e er e s e ma st e s s e e s aeea s bst s an e s san s bbb e b ean st eeereaerrsrasreeeeeaararnaresaann 56 mm [2.2 in]
BPEBEU 1eiiiiii it a s e a e e e ee et L b e e e b bssa e bbteeinne s ae b s eeeenbmreennnsee s ranreeeertbeeeranstesannnes Engine speed
L7 e o o RO OO OO U O OSSOSO PUUUR RO PP Engine coolant
] o3 o= i [ o S s SET UORTRURU PO PR Engine CH
Plumbing Line Sizes:
Coolant Inlet and QUHBE ..o it ee e e veerree e s s es s v e s es s ssrern s seanr e st s s smanans 3/4 x 16 STOR
F R 111 OO OO U SO USSR UUP SR SOV SUTURR 1-in nominal hose
AT QULIBL ettt e ettt b et e eeetreereerereearraeareeasensrserssiransarersrananrerssnnnnnnes M27 x 2 STOR
UNIOAEE POM et crb e e s e e e e cee s sne e s sa s e s e s ere s s nsses sraananbebennnas bee M10 x 1 STOR
Governor MOUMHNG DIFBGL it siir e ae e st eres s s s acertr s rtaes e e rastasesstsieseebabebeessirmbteeseesesroanns M8 x 1.25
Height, Overall (BpRroXimate] .ot s et e sk e e e e s re e s s s s aaareee s 306 mm {12 in]
Width, Overall (ApPIOKIMAIE] ovoviiiiiie ettt eeer s s e e earrte e e e st s e asaraeaassasstebsare et criits 142 mm {5.6 in]
Length, Overall {approxXimate] ... ee s e st ie et e e e e e e e erereeee e v er s rannn 2B6.7 mm [11.29 in]
WEIGht (ADPTOXIMALE] rrvrrrorrrmrriiirirrers s iassirssissssarbt b saste st eerres st eenstesssseaeeseassransnesereessasssssssens L. 17.24 kg [38 b}

Electrical System
Marine and industrial Applications

Starting Motor Circuit:
Maximum Resistance:

T2 N D it r e e e e s e e aeetea s e ——aaeaa et et e e e sa b bt e eeeeteessnnnsereeetesbetennnnntan 0.00075 ohm

2ANVDC i ettt et e e e e e e e e s e e — e 1e ettt e e e e e e e i seareeeasanateeesteaeartrens 0.002 ohm
Maximum Voltage Drop: ‘

T2 VD ittt et s e e s et e e et eeta e e e e as e e R b eeteee e et bRt e e teeas et s annnetaesansnnrebraeeners 1.85 VDC

2AVDC el e eereeueeeeanarratasaateertreen ey aeeateetetana bbb Taeaar et e et snanaaneareeanrerrrnnrrrn s anes  1.7VDC

Marine Applications

Unaided Cold Start: .
Maximum AmbIent TEMPETallIe i iriiiriieiercireessrrces e s s e s esrar e e essaesscetsaaesenbsaessabsessssseeesians -7°C [19°F]
Minimum Cranking Speed Required ............... RS eeeeeetresnveenrtanrsrenrrriaeernr et reasrrsthreanarrarteaean RUT 120 rpm

Industrial Applications

Unaided Cold Start: ‘
Maximum AMDIENT TEMPDEIAIUIE ..ot ererr e rer s irrssssssassis srnssassses s sossasrsssnnssassssrans -12°C [10°F]
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Minimum Cranking Speed ReqUIrgtl ... ssrbeere s nne e s es SR, 120 rpm
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Minimurm recommended battery capacity:

System Voltage Ambient Temperature
-18°C [0°F] . 0°C [32°F]
Cold Cranking Reserve Capacity’ Cold Cranking Reserve Capacity'
Amperes Minutes Amperes Minutes
12 VDG 2700 580 1800 580
24 VDC? 1200 360 1200 360

1. The number of plates within a given battery size determines reserve capacity. Reserve capacity deter-
mines the length of time that sustained cranking can occur.

2. Cold Cranking Amperes ratings are based on twe 12-VDC batteries in series.

A minimum of 6.5 VDC at the power connector is required to power up the ECM.

Batteries (Specific Gravity)

Specific Gravity at State of Charge
27°C [81°F]
1.260 t0 1.280 : _100%
1.230 to 1.250 : V7500
1.200 to 1.220 50%
1.170 10 1.190 25%
1.110 to 1.130 Discharged
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Maximum Resistance of Starting Motor Circuit

12-VDC Starting Motor {(Ohms) 0.00075
24-VDC Starting Motor {Ohms) 0.002

Cable resistances can be obtained in the accompanying
Battery Cable Resistance Chart. If the frame is in ground
circuit, the frame length must be considered cable of the
same size as that used in the balance of the system.

item Resistance Ohms
Connection 0.00001
Additional Contacter 0.00020
(Series-Paraliel Switeh,

Relays, etc.)

Roslotanco i Ohmo ot 80° F

' Specifications
Page E-9

Bodust the Foellowing from the Total Clrewlt Rosistanes

Recor

dod Hofors D @ Wire Sizen lor o Givers Length:

1 - £ach Connection = 0.00061 Ohm

2 - Eavh Contactor = 0.00002 Ohm

LA

0.00300

0.00280

40 *-'#'«x I~ #000
3
i
;

&.00260

000240

T.00220

a.gezo0

0.00182

£.00160

0.00140

A\

Looi20

0.00100

N
NN N
N

h
M

L
¥
e ]
N
P

D.00080

000060

0.00040

0.00020
0.60000

]

100 200 300 400 BDO. 60O

Wlie Length @nchos}
{Caurtesy of Delso-Remy Divisan of Ganaral Moten)

‘80007
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Engine Diagrams

Engine Views
Marine Applications

The following illustrations contain information about'engine components, filter locations, drain points, and access
locations for instrumentation d@nd engine controls. The location and configuration of components shown in these
drawings are of a general nature. Some component locations will vary depending on applications and instaliations.

Marine

17200015

Front View
1. Zinc plugs 6. Alternator
2. Air crossover 7. Vibration damper
3. Coolant filter 8. Front engine mounts
4. Fuel filter 9. Aftercooler-to-heat-exchanger pipe
5.

Crankcase breather , 10, Heat exchanger
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Marine
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16 15 14 13 12 11 17300014
Starboard View
1. Gear oil cooler ‘ 10.“ Vibration damper
2. Zinc piug (gear cooler) _ 11. Gil pan drain plug
3. Heat exchanger - 12. Coolant drain
4. Expansion tank 13. Water pump
5. Aftercooler 14. Qil dipstick
6. Thermostat housing 15. Qi fill
7. Zinc anode 16. Engine oil cooler
8. Engine lifiing bracket 17. Zinc anode
8. Zinc anode ‘ 18. Gear oil cooler drain plug.
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NE oA LN

Marine

QSM11 Marine and Industrial
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Crankcase breather
ECM

Exhaust elbow

Zinc anode

Gear cooler drain plug
Starter

Qil pan

Port View

17200013

8. Zinc anode (fuel cooler)

8. Fuel cooler drain plug

10.

11.

12.
13.
14.

Fuel cooler

Sea water pump

Fuel pump
Sea-water-pump-to-aftercooler pipe
Oil fill,
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Marine

Rear View

1. Turbocharger 4. Flywheel housing

2. Air cieanef 5. Alternatorn
3. Flywheel

Engine Diagrams
Page E-13
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Marine
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6 -\ ° g L
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4

5

17200018

Top View
1. Alternator 5. Coolant il
2. Oil fill {alternate) 6. Air cleaner
3. Intake manifold temperature sensor - 7. “turbocharger
4. Intake manifold pressure sensor 8. Exhaust elbow.
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industrial
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. Ether hookup

. Before charge air cooler

. Boost temperature sensor

. intake manifold pressure sensor

After charge air cooler
Engine vent coolant

. Shuttersiat

Fan sensor

. Coolant temperature sensor

Heater return
Coolant inlet pressure

Exhaust Side

. Makeup line from radiator
. Water pump pressure

. Coolant inlet

Oil drain

. Oil pan sump heater

. Filter out pressure

. Filter inlet pressure

. Biock coolant pressure

. Coolant heater

. Heater supply

. Coolant temperature pickup.

" Engine Diagrams
Page E-15
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industrial
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16 15 14 13 . 08200182

Fuei Pump Side

1. ECM cooling plate 11. Flywheel ring gear sensor

2. Electronic control module (ECM) C 12. Side oif drain

3. Compressor air discharge : 13. Fuel inlet to pump

4, Compressor air inlet 14. Fuei filier

5. Blowby measurement 16. Rail pressure

6. Ambient air pressure sensor 16. Power steering pump rnounting location

7. Fuel return to tank : 17. Qil pressure and temperature sensor

8. Engine data tag 18. Engine position sensor

9. Engine serial number 19. Freon compressor mounting iocation.
10. Starter -
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Section 1 - Operating Instructions
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Operating Instructions - Overview
General Information

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

Foliow the daily maintsnance checks listed in the Mainte-
nance Schedule, Section 2.

The new Cummins engine associated with this manual
does not require a “break-in" procedure. Section 1 of this
manual provides all of the necassary information required
for proper engine operation.

Check the oil pressure gauge, iemperature gauge, warning
lights, and all other gauges daily to make sure they are
operational.

Normal Starting Procedure

General Information
Marine and industrial Applications
Engine Start Button

This biack push button (7) is used to engage the starter
motor. '

NOTE: There is a separate keyswitch wired to the primary
panel. It will be installed in the helm at the boat manutac-
turer’s ar installer’s desired location. The keyswitch must
be in the ON position to crank-start the engine.

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 (electrical start-
ing motors only).

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

» Disengage the drive unit; put the transmission in
neutral.

o Activate the ignition switch to open the fuel pump
shutoff valve.

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

<=
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The engine must have adequate cil pressure within 15
seconds after starting the engine. If the warning light in-
dicating 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 damage. Con-
firm the correct oil level is in the ofl pan.

Idle the engine 3 to 5 minutes; this allows the engine to
warm up before operating it with a load.

Increase the engine speed (rpm) slowly to provide ad-
equate lubrication to the bearings, and to allow the oil
pressure to stabilize.

Do not keep the engine at low idle for long periods. Long
pericds at low idle, more than 10 minutes, can damage an
engine. Combustion chamber temperatures will drop so
fow that the fuel will not burn completely. This wili cause
carbon to build up around the injector spray holes and
piston rings, and can cause the valves fo stick.
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If the engine coolant temperature becomes 0o low, below
60°C [140°F], raw fue! will wash the jubricating oi! off the
cylinder walls and dilute the crankcase oil. Fuel dilution
breaks down the lubricating oil propesties and can shorten
engine life. Operate the engine at a fast idle to prevent
these conditions.

& WARNING @.

DO NOT OPERATE A DIESEL ENGINE WHERE THERE
ARE OR CAN BE COMBUSTIBLE VAPORS. These va-
pors can be sucked through the air intake system and
cause engine acceleration and overspeeding that can
result in a fire, an explosion, and extensive property
damage. Numerous safety devices are available, such
as aire intake shutoff devices, to minimize the risk of
overspeeding where an engine might operate in acom-
bustible environment, due to its application, fuel spill
or gas leak. Remember, Cummins has no way of know-
ing the use you have for your engine. THE EQUIPMENT
OWNER AND OPERATOR ARE RESPONSIBLE FOR
SAFE OPERATION IN A HOSTILE ENVIRONMENT. CON-
SULT YOUR CUMMINS AUTHORIZED REPAIR LOCATION
FOR FURTHER INFORMATION.

WARNING

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

cable last. .
A CAUTION A

When using jumper cables to start the engine, make
sure to connect the cables in parallel: Positive (+)to
positive (+) and negative (-) to negative (-). When
using an external electrical source to start the engine,
turn the disconnect switch to the OFF position. Remove
the key before attaching the jumper cables.

A CAUTION A

Jo avoid damage to engine parts, do notconnect jumper
starting or battery charging cabie to any fuel system or
slectronic component.

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

Normal Starting Procedure
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N Fhisillustration shows a typic'al series battery connection.
This arrangement, positive {4 ) to negative (-}, doublas the
voltage. ‘

Connection




QSM11 Marine and Industrial Cold Weather Operation
Section 1 - Operating instructions Page 1.5

Cold Weather Operation
General Information
Marine and industrial Applications

Satisfactory performance of a diesel engine operating in low ambient temperature conditions requires modification of
the engine, surrounding equipment, operating practices, and maintenance procedures. The colder the temperatures
encountered, the greatsr the amount of modification required; yet with the modifications applied, the engine must still
be capabie of operating in warmer ciimates without extensive changes. The following information is provided to engine
owners, operators, and maintenance personnel on how the modifications can be applied fo get satisfactory performanc
from their diesel engines. .

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

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

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

The two most commonly used terms associated with preparat_ion of equipment for low-temperature operation are:
o Winterization
s Arctic specifications.

Winterization

Winterization of the engine and/or its components is done so that starting and operating are possible in the lowest
temperatures encountered. This requires the following:

1. Use of the correct materials
2. Proper lubrication; low-temperature lubricating oils. Refer io the Lubricating Oil Specifications, Section V

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

4. Fuel of the proper grade for the lowest temperature. Refer to the Fuel Recommendations, Section V

5. Heating fo be provided to increase the engine block and component temperature to a minimum of -32°C [-27°F]
for starting in lower temperatures

6. Proper external heating source available
7. Electrical equipment capable of operating in the lowest expected temperatures.
Arclic Specifications

It is possible to operate a diesel engine in extremely cold environments if they are properly prepared and maintained.
The carrect lubricants, fuels, and coolants must be used for the coid-weather range in which the vesset is being
operated. For additional information on cold-weather operation, obtain Engine Operation in Cold Weather, Service
Bulietin 3379009, from the nearest Cummins Distributor or Dealer. Refer o the table below for recommendations in
different operating ranges.
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Winterization Arctic Specification
0°C to -32°C -32°C to -54°C
[32°F to -26°F] [-26°F {o -65°F]

Use a 50-percent mixture of a reCcommended anti- Use a 60-percent mixiure of a recommended anti-
freeze (refer to the Coolant Recommendations, Sec- freeze (refer o the Coolant Recommendations, Sec-
tion V} and 50-percent water. ' : tion V) and 40-percent water.
Use a recommended multiviscosity oil (refer to the Use a recommended multiviscosity oil {refer to the
Lubricating Qil Specifications, Section V) meeting Lubricating Oil Specifications, Section V) meeting
Cummins specifications. Cumming specifications.
The cloud point of the fuel must be 5.5°C or 10°F The cloud point of the fuel must be 5.5°C or 10°F
below the ambient temperature. below the ambient temperature.

Industrial Applications
The follewing cold weather operating aids are reguired for cold weather situations:

Cold Weather Operating Aids

Under-
Tompoernture Stesting ! Coclant s} hotd Fucl | Baltery | Rodiator| Englne § Wintzr | Thormatic
Aid Heater | Heater Alr Heaater | Heater | Shuiters[Enclosure Frant Fan

N

A set032°F
1| 10 te ovC
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N F
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B Reguired
-1 010250 F . '
[}-23t082° ¢ Requlrad
B Required
r - ~ HoquirediRequired; Required| Required |Roguirnd| Requirgd
[§]-2510-85°F
i 921a-54°C
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* Required dependent upon viscashiy/pour polnt.
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- Thermo Control Settings

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

I0FF § ModulzBon g Maxig
Air Senaing Fon F: ¢ 3 Maximum

=

Coolant Sensing ;

Fan Control: DFF; oy

Warmup o £
Cool Dawn A S S S SOV W S R ¥ OFF :O%
Glosed yModFuly Cpen§ |
Goolant Sensing i ot el B il
Shutter Control S S
Poob b1 Clesed Modulal “Fully Open
Thormosist : - : : C" |} kbl : {Op

Intake Monifold

Temperatute Senslng] 1 3 & Gl i G0 F b b
Fan Control: Pooroioo oERON G P
Warmup > > . T T I Ca
Coal Down b OFFg(}N s :

Intake Mantfold  ginceqy Lok, ;Fuﬂy Deen't
Temperature Senaing 2 - :
Shutter Contral : !

C” B0 93 66 ©8 V1 J4 77 79 82 85 B 91 03 @5
F2 140 145 118G 155 180 {65 170 175 180 185 180 165 200 208
TEMPERATURE

Industrial

e The farn should be 100% on when the intake manifold temperaiure reaches 60°C {140°F].
s The shutter should be full open when the intake manifold temperature reaches 60°C [140°F].

Winterfronts

Winterfronts can be used on equipment with charge air
cooling, but must be designed to cover the frontal area of
the cooling sysiem partially. A minimum of 18.6 square
centimeters (4.31 cm x 4,31 cm} of frontal area must be left
cpen to airflow for the charge air cooling to function
correctly.
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Shutters

The flow of air across the radiator core into the engine
compartment can be prevented by installing radiator shut-
ters. Because airflow has a major effect on heat loss through
radiation, reducing the airflow with shutters will reduce the
time required for engine warm-up and help maintain engine
operating temperature.

Shutters must operate in the same temperature range as
the thermostat with which they are used.

Installations of charge air cooling engines with shutters

" aiso require an intake manifoid air temperature switch to

open the shutters to prevent excessive intake manifold
ternperatures. This prevents engine damage due to high
intake manifold temperatures as a result of bjocked airflow
across the charge air cooling,

Cold Weather Starting Aids
General Information
Marine and industrial Applications

A\ WARNING A\

Starting fluid is highly flammable and explosive. Keep
f{ames, sparks, and arcing switches away from starting
fluid. .

Because of the increased safety hazards and potential for
engine damage, Curmnmins Engine Company, Inc., does
not recommend the use of starting fluid of any kind in
marine applications.

The only approved starting aids for marine applications are
engine coolant preheaters and oil pan immersion heaters.

NOTE: Coolant heaters can be stacked, up to 500 watts
gach, if the temperature requiremenis demand mor
capacity. '

Immersion-type oil heaters ¢an heat up to 300 watis,
maximum.
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Cold Weather Starting Using Starting
Fiuid
With Mechanical or Electrical Metering ON ner
Equipment (Ether)
industrial Applications
o Set the throttle at idle.
o Disengage any driven accessories and, if equipped, @)
put the transmission in NEUTRAL.
e Turn the keyswiich to the ON position to power up 2i000v03
the ECM.

A\ WARNING A

Because of the potential for an explosion, do not use
volatiie cold starting aids in underground mine or tun-
nel operations. Ask the local U.S. Bureau of Mines in-
spector for instructions.

W cigifiiqo

A WARNING A S
Starting fiuid is highly flammable and explosive. Keep % T\:
flames, sparks, and arcing switches away from starting g4 ;} =
fluid. :

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

©i204vd

/A CAUTION A |

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

o While cranking the engine, press the ETHER switch
to inject a metered amount of starting fluid.

eg2{asa
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The engine must have adeguate oil pressure within 15
seconds after starting. If the warning light indicating low oil
pressure has not gone out or there is no off pressure
indicated on a gauge within 15 seconds, shut off the engine
immediately to avoid engine damage. Confirm the correct
oil level in the oil pan.

Do not increase the engine speed above low idle until the
coolant temperature gauge needle starts to move or 10
minutes have elapsed. This will provide adequate lubrica-
tion to the bearings.

Monitor the oil pressure after normal operation is initiated.

Operating the Engine
General Information
Marine and Industrial Applications

I equipped, monitor the o pressure and coolant tempera-
ture gauges frequently. Refer to Lubricating Qil System
Specifications and Cooling System Specifications, in Sec-
tion V, for recommended operating pressures and tem-
peratures. Shut off the engine if any pressure or tempera-
ture does not meet the specifications.

A CAUTION A

Continuous operation with a iow cooiant temperature,
below 71°C [160°FL; or a high coolant temperature,
above 100°C [212°F], can damage the engine.

if an overheating condition starts to oceur, reduce the power
output of the engine, until the temperature returns to the
normal operating range. If the engine temperature does
not return to normal, shut off the engine, and refer 1o
Troubleshooting Symptoms, Section TS, or contact a Cum-
mins Authorized Repair Location.
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Most failures give an early warning. Look and listen for
changes in performance, sound, or engine appearance
that can indicate service or engine repair is needed. Some
changes to look for are as follow:

e Engine misfires
Vibration
Unusual engine noises
Sudden changes in engine operating temperaiures
or pressures
Excessive smoke
Loss of power
Increased oil consumption
Increased fuel consumption
Fuel, oi, or coolant leaks.

L2

o o & & O

Instrument Panel
tllumination Control
Marine Applications

Turning the illumination control knob (4) will control the
panel illumination and all switch panel backlighting. -

NOTE: Turning the kncb clockwise will decrease the illu-
mination. Turning it counterclockwise will increase the
Hlumination.

Backup Throttle
Marine Applications

The backup throitle was designed to be used in the event
of a main throttle failure.

Operating the Engine
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To use the backup throttle:

1. Rotate the backup throttle knob counterciockwise to
the idle position, or depress the knob to bring the
engine o idie.

2. Put the main throttle lever in the idle position,
3. Move the backup throttle switch to the ON position,

NOTE: The backup throttle switch has a safety latch fea-
ture; press the latch down and move the switch 1o the ON
position. The ihrottle also has a friction adiustment collar.
Hotate the collar clockwise to tighten, or counterclock-
wise to [oosen, untii the desired throttle lension is ob-
tained.

4. Rotate the throttle knob ¢lockwise to desired engine
speed.

To turn the backup throttle off and io regain control of the
engine 'speed using the main throttle lever:

1. Set the backup throttle o idie.
2. Set the main throttie to idle,

3. Put the backup throtile switch in the OFF position by
depressing the bottom of the rocker switch.

Gauges

Marine Applications

All of the gauges, except the voltmeter (9), used with the
QS8MH engines are electronically driven. The gauges re-
ceive the reading from a high-speed datalink that is con-
nected to the different sensors. if a gauge has ne infor-
mation from the datalink, it wiil siowly toggle between its
high and low extremes.

Oil Pressure Gauge

The oil pressure gauge (2) shows the operating oil pressure
of the engine.
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Tachometer w/Hour Meter

The tachometer (3) shows the éngine’s crankshaft speed
in revolutions per minute (rpm).

The hour meter shows the numbers of hours of operation.
This function is used for maintenance of the engine(s).

Voiimeter )
The voltmeter (9) shows the battery voitage.

Coolant Temperature Gauge

The coolant temperature gauge (10} shows the tempera-
ture of the engine coolant during operation.

Engine Operating Range
Genera! Information

A CAUTION A

Do not operate the engine at excessive full-throttie op-
eration below peak torque rpm (refer to engine data-
plate for peak torque rpm) for more than 30 seconds.
This condition will shorten engine life to overhaul, can
cause serious engine damage, and is considered op-
erator abuse.

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

Engine Operating Range
Page 113
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Marine Applications

A CAUTION A

Do not operate the engine beyond the high-idle speed.
Operating the engine beyond high-idle speed can cause
severe engine damage. The engine speed must not
exceed 2450 rpm under any circumstances.

Industrial Applications

Operation of the engine below peak torque rpm can occur
during gear shifting due to the difference of ratios between
transmission gears; however, engine operation must not
be sustained more than 30 seconds at full throttle below
peak torque rpm.

A caution A

Do not operate the engine beyond the high-idle speed.
Operating the engine beyond high-idle speed can cause
severe engine damage. The engine speed must not
exceed 2450 rpm under any circumstances. When de-
scending a steep grade, use a combination of trans.
mission gears and service brakes to control the vehicle
and engine speed,

Fuel Shutoff Valve

General Information
Marine and Industrial Applications

A CAUTION' A

The ECM provides a voltage output in the harness to
control the fuel shutoff valve solenoid. The output volt-
age is equal to the battery volitage (system voltage).
This must be the only wire connected to the fuel shutoff
valve solenoid. Excessive current draw will cause pos-
sible engine shutdowns and fault codes to be logged.
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Engine Shutdown
General Information
~ Marine Applications

Engine Stop Button

Allow the engine to idle 3 to 5 minutes before shutting it off
after a full-load operation. This atlows adequate cooldown
time for the pistons, cylinders, bearings, and turbocharger
components.

This red push button (5) is used to stop the engine(s).

Industrial Applications

1. Allow the engine to idle 3 to 5 minutes before shutting
it off after a full-load operation. This allows adequate
cooldown time for the pistons, cylinders, bearings, and
turbocharger components.

2. Turn the ignition keyswitch to the QFF position.

NOTE: |f the engine does not shut off, rotate the manual
fuel shutoff thumbscrew counterclockwise to make sure

the valve is not being held open by the manual override |

screw.

Electronic Controlled Fuel System
General Information

The system is an electronically controlled fuel injection
system that optimizes fuel economy and reduces exhaust
emissions. It does this by controlling the torque and horse-
power curve, air-fuel control (AFC) function, engine high
speed, low idle, and road speed.

The engine has the capability of controlling the fan clutch
actuator if an electronically controtled fan clutch is used.

Engine Shutdown
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G — Fuel System Description
I N— ' Industrial Applications

W/ A i The fuel system on a QSM11 engine consists of:
—— . Fuel shutoff valve

Oil pressure sensor and temperature sensor

Intake manifold boost sensor

Cooling plate

ECM

. Engine wiring harness deutsch connector.

X

S

G I o
) o @
i 2 ok <

7. OEM wiring harness
8. Engine wiring harness deutsch connector
S. Fuel in
10. Fuei out
11. Fuel gear pump
12. Engine position sensor {eps)
13. Coolant temperature sensor (in thermostat support)
14. Cootant ievel sensor (in overflow tank) - optional
15. Intake manifoid temperature sensor
16. Ambient air pressure sensor.

X 9z00113

The idle adjustment is in the cab panel. Use this switch to
adjust the engine idle speed in increments of 25 rpm.
g — Industriai - 650 to 800 rpm.
. Ia.Ll%JSLrSETED E:;,Q‘INE BR::E Cﬂ;:sﬁcb":?ﬁl WARMNG
i— o
M«mJ inn& @ oFF RE%F fLuig P
gp2swhpO1
Each time the switch is briefly moved to the minus {-)
position, the idle speed is decreased by 25 rpm. When the
_ switch is briefly moved to the plus {+) position, the idie
25 RPM +25 RPM speed is increased by 25 rpm.
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Programmable Features
General Information

The system provides additional electronic features that
enhance engine and vehicle performance and control
These are programmable. features in the ECM. For more
information on additional features, refer io the Trouble-
shooting and Repair Manual, Electtonic Control System,
ISM and QSM11 Engines, Bulietin 3666266; or contact a
Cummins Authorized Repair Location.

Marine Programmable Features
Slow Idle

A WARNING A

Deactivate the SLOW-IDLE feature during docking ma-
neuvers. In slow-idle mode, propelier inertia can cause
the engine to stall when shifting into forward or reverse,
which can cause the user to collide with the dock.
Failure to furn off the SLOW-IDLE feature can cause
personai injury, damage 1o the vessel, and/or the dock.

The SLOW-IDLE feature allows for lower idle speed for
operation in "No Wake Zones.” When activated, the slow-
idle feature reduces the engine speed to 550 rpm.

NOTE: A singie swiich controls both engines on twin-engine
vessels.

To use the SLOW-IDLE feature:
1. The vessel must be in gear
2. The throttle must be in the idle position

3. Put the SLOW-IDLE switch in the ON pasition (1) by
depressing the top of the rocker switch.

The engine(s) idle will decrease to 550 rpm.

To turn the slow-idle feature off, put the SLOW-IDLE switch
in the OFF position {2) by depressing the bottom of the
rocker swiich.

The engine(s) will adjust to the idle set speed.

NOTE: When the slow-idle switch is on, increasing the
throttle will temporarily turn off the slow-idle feature. When
the throtile is moved back into the idle position, the slow-
idle feaiure will automatically turn itself on again.

Electronic Controlled Fuel System
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Engine Speed Control

The engine speed control {rpm + ) switch (2) allows the idle
speed to be adjusted in 25-rpm increments by pressing the
rocker switch.

Pressing the top of the switch increases (+ )} engine rpm.

Pressing the bottom of the switch decreases {-) engine
rpm.

When the rpm + switch (2) is used with the engine at idle,
the switch will only work from 600 to 1000 rpm.

NOTE: The rpm + switch (2) will not change the idie speed
when the engine is in SLOW-IDLE mode.

Use of the slow-idle feature will deactivate the rpm 4+
feature.

Twin-Engine Vessels

If the engine speed between the two engines is not the
same, adjust both engines to the minimum rpm setting, 800
rpm, by depressing the bottom (-} of the switch until both
engines are at 600 rpm.

Then using the rpm & switch (1), adjust the idie to the
desired speed, rpm.

Engine Synchronization Switch

A\ WARNING A

The engine synchronization feature must be turned off
before docking or fow-speed maneuvering; this allows
full and separate control of each engine. Failure to turn
off the engine synchronization feature can cause per-
sonal injury, damage to the vessel, and/or the dock.

NOTE: The engine synchronization feaiure is an option

- available only on twin-engine vessels.

The engine synchronization feature is used to control the
speed of both engines electronically, using one throttle
lever.
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Normally the starboard throttle is used as the master throitle.
The distributor or dealer can change it to the port throitle,
if desired, by changing the master and slave plugs in the
engine wiring. Refer to the instailation manual.

To use the engine synchronization feature:

1. Both engines must be in the same throttle position,
running at the same rpm.

2. Put the ENG SYNC switch (1) in the ON position by
depressing the top of the rocker switch.

Both engines will adjust to the same rpm. The master
throttle will control both enginss.

A CAUTION A

Adjust both throttles to the same position before turn-
ing the engine synchronization feature ofi. Failure to do
s0 can cause a sudden port or starboard turn.-

To turn the engine synchronization feature off:
1. Both throttles must be in the same position.

2. Put the ENG SYNGC switch (1) in the OFF pasitian by
depressing the botiom of the rocker switch.

The engines speed will slowly ramp to their physical throttle
settings.

Marine Cruise Control

The marine cruise control feature provides two adjustable
engine speeds. The cruise control can be used to run the
engine(s) at the optimal cruise rpm or trolling rpm.

CRUISE 1 has a default setting of 2100 rpm.
CRUISE 2 has a default setting of 1200 rpm.

NOTE: The marine cruise control feature can be used in
conjunction with the engine synchronization feature.

Eiectronic Controiled Fuel System
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To activate the marine cruise control feature:

1. Put the cruise switch (1) in the desired position,
CRUISE 1 or CRUISE 2.

2. Move the throttle(s) past the desired cruise speed,
The engine(s) speed will increase to the cruise setting.

NOTE: When using the engine synchronization feature, the
master throttle is the only throttle that must be moved past
the cruise point,

To turn the marine cruise control off, put the cruise switch
(1) inthe OFF position {rocker switch in the center position).

The engine{s) rpm will slowly ramp to the throttle lever
setting.

To change the CﬁUISE 1 or CRUISE 2 default setting rpm:

1. With the engine r'unning, select the cruise setting that
you want by setting the cruise control switch (1) to
CRUISE 1 or CRUISE 2.

2. Move the throttle to the fuil-throttie position while un-
derway, or at the dock with the gear in neutral. The
engine will not exceed the existing cruise setting. For
example, if CRUISE 2 is at the factory setting of 1200
rpm, the engine will only reach 1200 rpm at full throttle.

3. Using the rpm + switch (), adjust the cruise rpm to
the new desired engine speed.

NOTE: The cruise speeds can be set between 600 and
2100 rpm. This new sstiing will be saved until the cruise is
readjusted.

Twin-Engine Applications
i the engines are running at different speeds:

Adjust the cruise to the minimum or maximum setting,
using the rpm + switch.

Adjust the cruise to the desired setting, using the rpm
+ switch.
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NOTE: l{ an engine wili not reach rated rpm, make sure the
marine cruise control feature is in the OFF position. if the
marine cruise conirol feature is left in the CBUISE 1 or
CRUISE 2 position, maximum engine speed will be lirnited
to the set point of the position that the cruise switch is in.

Industrial Programmable Features
Alternate Droop '

The alternate droop feature allows characteristics to be
changed for the automotive governor and for the variable
speed governar. Droop is usually expressed as a percent-
age. The graph to the right iliustrates the isochronous (0-
percent droop) and droop {more than O-percent droop) gov-
ernor characteristics, Less governor droop provides a more
responsive governor for more precise engine control. More
governor droop provides smoother shifting and smoother
mechanical clutch engagement,

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

The alternate droop feature provides the ability to select
different droop settings as follows. An OEM-provided switch
can be used to select up to three droop setiings (base,
alternate 1, and alternate 2) and/or vehicle speed can be
used to select up to five droop settings {(base, alternate 1,
alternate 2, Jecomm, and no selection). The final droop is
based on a user-defined priority assigned to either the
switch or the vehicle speed. The availability of these droop
settings and abilities is dependent on the individual OEM
setup and application.

Each alternate droop setting provides the ability to select
the breakpoint droop percent for the automotive governor
and droop percent for VS governor. The breakpoint speed
determines what position on the engine torgue curve the
automotive governor will start to limit engine torgue output.

Electronic Controlled Fuel System
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Alternate Low ldle Speed

“

This feature aliows for two different low-idle speed settings
with normal throttle control above the low-idle speed set-
ting. This feature is often used on electric drive haul trucks
when they are traveling above 5 kph 3 mph].

The alternate low-idle feature is activated whenever the
normally closed alternate low-idle.switch is opened and 5
VDC are detected on the alternate low-idle signal line. The
following art illustrates an alternate low-idle speed that is
abhove the normal low-idle speed.

Automatic Boost Power

The automatic boost power feature will limit the time that
the engine can oparate on the 100-percent torque curve.
Engine load intake manifold temperature and coolant tem-
perature will be compared to threshoids to determine if
boost power is available Once boost power has been se-
lected, the amount of the time spent on the 100-percent
torgue curve is limited. Boost power will be active and not
time-limited when the engine speed is below a calibration
threshold. A boecst power lamp will be illuminated while
active, and will flash as boost power is about o fime out.
The availability of this feature is dependent on the indi-
vidual OEM application.

Sensed Parameters

This feature allows an QEM-provided pressure sensor
and/or an OEM-provided temperature sensor to be read by
the ECM. It aiso determines the out-of-range limits for each
sensor, If the sensor vaiue is outside the limits, then-a fault
will be logged corresponding to the out-of-range sensor
and a default value will be used for the ouk-of-range sensor.
This feature can be enabled or disabled by INSITE. The
Number of inputs, Upper and Lower Pressure Threshoids,
and Upper and Lower Temperature Thresholds can be
adjusted by INSITE.

The temperature and pressure sensors can be used by the
ECM to control other features, such as the Electronic Fan
Clutch or Switched Qutputs.
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Low Idle Shutdown

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

The idle shuidown system will not be active ai coolant
temperatures below 43°C [109°F].

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

NOTE: This feature wili shut off the engine only. It will not
remove power from other accessories powered by the
keyswitch.

Hot Shutdown Monitor ‘
VR s WAL ] Insite™

The hot shutdown monitor is a selectable feature within the
elecironic service tool INSITE™. If this feature is enabled, ECM
the ECM will log an inactive fault when the engine is turned :
off while still "hot"” by the operator or by the engine pro-

tection feature.
. LE~ M + T
f: o
Vehicle %

BPata Link

19400357

An engine is considered "hot” when the hot shutdown load
percent of the engine is above the threshold set by the
INSITE™ tool. The hot shuidown load percent is based an
the duty cycle load factar, which is determined from engine
fueling levels.
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Engine Protection Shutdown Manual Override

The engine protection shutdown manual override feature
can override the engine shutdown process when it is nec-
essary. The engine protection shutdown manual override
feature detects the operator request for engine protection
shutdown manual override, records ihe fimes of occur-
rences, and sends a flag to inform the engine protection
shutdown feature and lamp control to restart the shutdown
warning period. This {eature can be enabled by INSITE.

During an engine protection shuidown sequence, the warn-
ing lamp will flash. With the engine protection shutdown
manual override feature enabled, the shutdown will be
overridden if the dash-mounted override switch is turned
on as the warning lamp is flashing. The feature will also
record a snapshot that can be viewed under the Engine
Protection Data in INSITE. ‘

Electronic Fan Clutch

The electronic fan ciuich feature provides a pulse-width
modulated signal to control a variable-speed fan cluich
based on the need provided by eight possible sensor in-
puts, or an input from an electronic service tool. This fea-
ture will reduce iuel consumption by minimizing fan on-
time and lengthen belt life by eliminating belt hop and
slippage. '

) The electranic fan clutch can be enabled or disabled with
insite™ the INSITE™ service tool. The fan percent ON (0 to 100
percent} can be monitored and the fan ¢lutch ramp rate
ECM adjusted in units of percent/second. Adjusting the ramp
rate allows different applications to be tuned for different
fan characteristics.
B v To——c s
& =
Vehicle %
Data Link
184003587
. The INSITE™ service tool also has the capability to control
v —> Insite™ the fan cluich percent ON with the fan clutch control dialog.
White the engine is running and the service tool is con-
ECM nected to the datalink, the user can enter the fan percent
ON request between 0 and 100 percent. Controlling the fan
clutch with the service tool will aid in troubleshooting and
fa diagnostics of the fan clutch and engine cooling systermn.
G: o _Q“‘_L Refer to INSITE™ User's Manual, Bulletin 3666148.
Vehicle %
Data Link
18400357
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Switchable (Alternate) Torque

This feature enables an ajternative electronically controlled
maxirmum engine torque curve for aptimum operating ef-
ficiency in loaded versus unloaded conditions.

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

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

Muitipie Unit Synchronization

The muliiple unit synchronization feature aliows two or
more engines (up to a maximum of 11) to be controlled by
a single throttle signal. There are three engine configura-
tions available with this featire, They are soft-coupled,
hard-coupled, and soft-coupled marine.

The soft-coupled configuration has all secondary engines
in parailel.

4
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The hard-coupled configuration has all secandary engines
in series.

The soft-coupled marine configuration has all engines con-
nected to a J1939 datalink.

In the soft-coupied configuration, the primary engine out-
puts a throttie signai on ECM pin 24. This signal is received
by the secondary engine(s) on ECM pin 17. The secondary
engine also receives a + 5-VDC supply {OEM provided) to
ECM pin 18 o complete the circuit. This setup allows all
engines to remain running if a secondary engine stops
running. '

In the hard-coupled configuration, the primary engine out-
puts a throttle signal on ECM pin 24, This signal is received
by the secondary engine(s) on ECM pin 17. The secondary
engine also receives a + 5-VDC supply (OEM provided) to
ECM pin 18. The secondary engine then outputs the throttle
signal on ECM pin 24 to the next secondary engine in the
series. This process is repeated by all secondary engines
until the throttie signal and + 5-VDC supply are received by
the primary engins,
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in the soft-coupled marine configuration, the primary en-
gine outputs a throttle signal to the J1939 datalink pins 31, EcM o ECM
32, and 33. Secondary engines that are connected 1o the 1 I = L1939 SHLD 13
datalink then read the throttie value. The soft-coupled ma- ol 8 B J1938 (1) a0
rine application aiso allows for primary/secondary configu- 33 Al A}——J1989 (+) 134
ration via wiring harness jumpers (pins 29, 39, and 36) - ng
instead of specific calibrations. The soft-coupled marine ool MUS.ID PIN 1 26
configuration uses a multiple unit synchronization on/off o MUS IDPIN 2 MUS ONIOFE {4,
switch (pins 13 and 34) to conirol the enabling or disabling SiMus IDPiNa | | MUS ONOFF COMPIy5
of the engine synchronization. 35“““‘”’"“—1
: Secondary MUSID - Primary
Engine - JUMPERS Engine
Wiring 19400713

The INSITE™ service tool can be Lsed to monitor the fol-
lowing parameters:

o Multiple unit synchronization couple type (soft-
coupled, hard-coupled, or soft-coupled marine) ‘

o Multiple unit synchronization engine type (primary
or secondary)

« Multipie unit synchronization on/off switch

» Percent pulse-width modulate output (throtile sig-
nat}.

The multiple unit synchronization couple type is not ad-
justable by the INSITE™ service tool, but the type can be
changed by downicading a calibration to the ECM.

18800802

This feature can only be enabled or disabied by calibration. 1
An electronic service tool (1) will be required to download /

a calibration from the ESDN {2) to the electronic control
module {3) if this feature needs to be enabled or disabled.
% 3

LI SO » S + 3
19800897
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Intermediate Speed Control

é 2 a The intermediate-speed conirol feature can control the en-
1 gine to three programmable engine set speeds (1, 2, 3} in

i T three different modes of operation, The three set speeds

are determined by a three-position switch and a two-position
switch. The three modes of operation are a manual normal

\ N L set speed operation, a Jow speed limit operation, and a high
5 Hl‘—\‘%“*s speed limit operation.
\‘ \ NOTE: These three modes of operation are set by the
i : calibration and are not customer-adjustable.
4 mmf—— An intermediate-speed droop is also programmabie,

NOTE: Depending on the electronic calibration, the third
intermediate speed switch can act as a validation switch.
The purpose of the validation switch is to eliminate acci-
dentally switching to intermediate speed 1 or 2. To switch
to intermediate speed 1 or 2, the validation switch must be
engaged first; then move the intermediate-speed switch to
tor2.

This feature also uses a momeantary increment and dec-
rement switch 0 raise the engine set speed while in
operatian.
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Switched Outputs

This feature provides up to two fully independent switched
outputs for OEM use. The state of each switched output is
determined by up to 12 different inputs to the ECM. The
ECM can provide different outputs if any of the inputs are
above or below calibrated thresholds. Each switched out-
put is independent of the other in controlling parameter
input and threshold settings. This feature can be enabled
or disabled with INSITE. The thresholds can not be ad-
justed with INSITE.

The ECM can determine the state of the switched outputs
based on the following possible inputs {(either or both
switched ouipuis can use the same inputs):

¢ Engine speed

¢ Fugling command (cubic mm per second)
¢ Boost pressure {in Hg)

o Auxillary speed input (rpm}

e (il pressure (psi)

« Coolant temperature {degrees Fahrenhait)
o Commanded throttle {percent)

e |SC 2 status {off or active)

« OEM temperature (degrees Fahrenheit}

o OEM pressure {psi)

o OEM supplied sensor (voits)

s OEM supplied swiich {open or ground)

Each of these inputs can have a specified threshold and
threshold type (over or under). Each of the switched out-
puts can be calibrated to either “*on™ or “off"" after a thresh-
old is crossed. Also, each output can be calibrated o
change states if either any threshold is crossed or all thresh-
olds are crossed.

Throttle Activated Diagnostic Switch

Throttie-activated diagnostic switch is intended to elimi-
nate the need for a dash-mounted diagnostic switch, which
is used to activate the diagnostic mode to display active
fault codes in a sequence of flashing lamps. The throttie-
activated diagnostic switch feature eliminates the need for
a dash-mounted diagnostic switch by providing a simple
sequence of throttle movements that activate the diagnos-
tic mode.

NOTE: This feature will work with all throttle types.
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Section 1 - Operating Instructions

When the engine is not running, the keyswitch is turned on,
and the {eature flag is enabled, a sequence of three throttle
cycles from 30 to 70 percent within a specific time will
activate the diagnostic mode. The increment/decrement
switch can be used to navigate to the next or previous fault
code. in case these swilches are not available, a throttle
cycle from 30 to 70 percent will also increment to the next
fault.

A sensitive mede is enabled when this feature is enabled.
The sensitive mode is an algorithm that will autornatically
activate the diagnostic mode when the engine is not run-
ning, the keyswitch is turned on, and any throttle-related
errors are detected. This allows the user to activate the
diagnostic mode when throttle errors prevent them from
doing so with throttle movements,

Duty Cycle Monitor

The duty cycle monitor tracks the time the engine spends
in 50 different operating regions. These operating regions
are based on engine speed and engine torque.

This feature pravides two short-term 500-hour resettable
data blocks and one long-term 100,000-hour nonresettable
data block.
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Fuel Consumption Rate Logger

The fuel consumption rate feature allows an elecironic
service tool to access fuel consumption data {1=time,

2 =gallons/hour).

This feature provides two resettable 40-hour fuel consump-
tion periods (1 and 2}, Each period records fuel consump-
tion data in forty 1-hour segments. These 40 data segments
¢an be graphed 1o show fuel consumption over both 40-
hour pericds (A =hours, B =gallons/hour).

An instantaneous fuel consumption rate and a nonreset-
table lifetime or running average fue! consumption rate are
available on the monitor screen of an electronic service
tool. in addition, the two 40-hour fuel consumption periads
are individually resettable using an electronic service tool.
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Maintenance Monitor

NOTE: The maintenance monitor is designed to alert the
operator of the need for a routine maintenance stop. Main-
tenance records must still be maintained for historical pur-
poses.

NOTE: The maintenance monitor uses data received from
the ECM to determine the amount of fusl burned. When-
ever a V585, injector circuit, or battery voltage fault has
occurred, the maintenance monitor data can be inaccurate.

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

The opefator must still be alert for any indications that the
engine needs other service, ’ '

The maintenance monitor has three modes of operation:
o Autormnatic mode
* Time mode.

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

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

The original factory programmed value is AUTOMATIC.
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A\ CAUTION- A

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

The maintenance monitor automatic mode is easily ad-
justed to accarnmodate severe-, normal-, or light-duty ap-
plications and Vaivoline® Premium Bilue 2000™ engine oil,
This is done by using a Compulink™ or Echek™ service tool
to enter an interval factor that corresponds to the appro-
priate duty cycle and type of product used.

When selecting the correct interval factor for your appli-
cation, refer to Section V, Qil Drain Interval, to determine
which oil drain interval duty cycle fits your application:
Severe duty, normal duty, or Eght duty. Once the duty cycle
is chosen, use an interval factor of 1.00 for severe duty, 1.50
for normal duty, and 2.00 for light duty.

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

The time mode allows the customer to enter a desired time

interval. The maintenance monitor will then moenitor the
time the engine has been operating and alert the operator
when the interval has been consumed. '

Aleriing the operator: The maintenance mohitor wilf alert -

the operator of the need to change oil by flashing the
engine protection iamp {fiuids lamp) for approximately 12
seconds after key-on. The flashing sequence will be three
quick flashes, foliowed by a pause. This flash sequence will
go through five cycles in the 12-second period. This se-

quence will occur at every key-on until the maintenance

monitor has been reset.

NOTE: The diagnostic swiich must be in the OFF position
for the flashing sequence to occur
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Resetting the Maintenance Monitor. The maintenance monitor can be reset using an INSITE™ service toot or by
following steps 1 through 10 below. Steps 3 through 8 must be done within 12 seconds in order for the maintenance
monitor {o be reset. The diagnostic switch must be in the OFF position and the vehicle air system must be fully charged.

brakes) .

R M

Release Brakes

AN

Turn on the keyswitch {engine must not be operating)
Make sure brakes are released (service and trailer

Hold throtile pedal at 100-percent throttle

Press and release service brake three times
Release throttle pedal

Throtktle 100%

/£

Vi

6. Depress and hold throitle pedal at 100-percent throttle
again
7. Press and release service brake three more times
8. Release throtile pedal
9. The light will flash three times
10. Turn off the keyswiich.

Throttle 0%

Brake 3 Times

Throttle 100%

®

Throttle 0%

\

~~

WARNING
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As soon as the throttie pedal is released (step 8), theengine
protection lamp will flash three quick flashes. This means
that the reset command has been received and the main-
tenance monitor will reset its distance (miles or kilometers),
time (hours), and fuel (gailons or liters) io zero the next time
the keyswitch is turned off (step 10).

NOTE: H the engine protection lamp does not flash after
the throttle pedal is released on step 8 above, the reset
sequence must be performed again.
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When viewing maintenance monitor data with an INSITE™
service tool, the following maintenance data can be viewed INSITE™ v
or printed from the ECM: \
o Percent of present interval consumed {by either dis-

tance, time, or fuel burned)
+ Distance since last reset
o Time since last reset
« Reset log {distance and time at the last three resets).

19c00185

The interval factor is only used in the maintenance moni-
tor Auto mode to adjust the following applications:
Severe duty

Normal duty

Light duty

Extended interval when using Vaivoline® Premium
Blue® 2600

Other products that extend mairtenance intervals.

¢« o o ©

L]

The interval factor can be adjusted between 0 and 5.0.
The original factory programmed value is 1.

“The maintenance monitor interval alert percentage al-
lows the user to enter the percentage of the present interval
at which the light should come on indicating the need for
an oil change. The parameter allows the user jo obtain an
early warning of the need for a maintenance stop.

For example, if the distance mode is set 10 24,194 km
[15,000 mi] and the interval alert percentage is set o 90
percent, the lamp will iturninate at 21,774 km [13,500 mil,
which is 90 percent of 24,174 km {15,000 miles].

The interval alert percentage can be set between gand 100
percent.

The original factory programmed value is 100 percent.
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Fauit Lamp Sequencing

The fault lamp sequencing feature is used to determine
whether the diagnostic dashboard lamps have been in-
stalled and wired correcily. After key-on, all dashboard
diagnostic lamps will turn on at once and then turn off in
sequence.

Diagnostic Fault Codes
Marine Applications
Engine Fauit and Maintenance Lamps

The ENGINE FAULT and MAINTENANCE lamps.are illu-
minated for 2 seconds when the keyswitch is turned to the
ON position.

After 2 seconds, the red STOP ENGINE lamp will turn off,
After an additional /2 second, the amber CHECK ENGINE
famp will turn off. After an additional 1/2’second, the amber
ENGINE MAINT lamp will turn off.

The lamps will remain off until a fauit is detected.

NOTE: This is a self-test feature of the iamp wiring and
lamps.

NOTE: The names and colors of the lamps can vary with
vessel manufacturer if non-Cummins panels are used.

The following chart summarizes the different lamps and their operation.

Lamp Operation
Feature Operator Message Check Engine Siop Engine Engine Maint.
Lamp Display Power-up lamp test On then off On then off On then off
Diagnostics Fault code flashout Flash oncelcode Flash cgde Num-
: er
Engine Protection System problem Slow flash
Maintenance Monitor Interval expired 3x5 fast flash
Maintenance Monitor Interval rest 3x5 fast flash
Diagnostics Nonfatal system error On sieady .
Diagnosiics Fatal system error On steady
Diagnostics Maintenance required On steady

If the 8TOP or CHECK ENG lamp comes on when the engine is running, it means a fault code has been recorded.
The lamp will rernain on as long as the fauit exists. The severity of the fauit will determine the lamp that will come on.
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STOP ENGINE Lamp

The STOP ENGINE lampis ared Earﬁp. Thislamp indicates
that the engine needs to be shut down before permanent
damage occurs to the engine.

NOTE: The engine should be shut off as soon as it can be
shut off safely. The engine should not be run unti the fault
is corrected.

This lamp is aiso'used to flash out the fault code number
in the diagnostic mode.

CHECK ENGINE Lamp

The CHECK ENGINE lamp comes on during a nonfatal
system error. The engine can still be run, but the fault
shouid be corrected as soon as possible,

NOTE: in the diagnostic mode, the check engine lamp will
flash after the stop engine lamp completes the three-digit
fault code.

ENGINE MAINT Lamp

The ENGINE MAINT lamp comes on when engine main-
tenance is required,

Engine Diagnostics

When a fault or maintenance lamp is {it, the engine diag-
nostics switch allows the operator to view the fault codes.
The receptacle to the right of the switch is for the techni-
cian’s compuater connection using INSITE™ or Echek™ ser-
vice tool.

Active fault codes can be viewed using the stop engine
warning lamp as describad below.
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To view the fauit codes:
1. The engine must be shut off {not running)
2. The keyswitch must be in the ON position
3. The ENG DIAG switch (1) must be in the ON position.

-The check engine and stop engine lamps flash if there are

any fault codes to display.

If there are no fault codes to display, the check engine and
stop engine lamps will remain lit.

if there are fault codes to be displayed, the check engine
lamp will flash momentarily. Then the stop engine lamp will
flash the first, second, and third digits of the fault code.

Exampie:
Fault Code 432
4 flashes, pause
3 flashes, pause
2 flashes,

NOTE: The check engine lamp will flash between each
fault code,

The pattern repeats itself uniii the fault is cleared or the
switch is turned off.

To view the next fault code, press the rpm x swiich (4) in
the + direction.

To view the previcus fault code, press the rpm + switch (4)
in the — direction,
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The audible alarm (8) comes on anytime the warning or
caution symbols are flluminated. -

The alarm silence button (6) will temporarily silence the
audible alarm. o

NOTE: The alarm will be silenced for up to 2 minutes. As
long as the fault condition exists, the atarm will “chirp”
gvery 2 minutes to remind the operator that-a fault exists,

The alarm silence button (8} is also used to test the warning
and caution symbol lamps (1) and the gauges.

NOTE: To test the gauges and symbol lamps, press the
alarm silence button (6) while turning on the keyswitch, The
alarm will come on for 5 seconds and for 25 seconds all
symbols will illuminate and the gauge needles will move
from the lowest position to the highest position and back
to the lowest position. '

Industrial Applications

The system can show and record operation irreguiarities
that present themselves as fault codes. These codes will
make troubleshooting easier. The fault codes are recorded
in the ECM. They can be read using the two fault lamps in
the cab panel or with INSITE™.

NOTE: Not all engine irregularities are shown as fault
codes.
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There are two types of fault codes:
¢ Engine electronic fuel system codes
* Engine protection system codes.

The engine slectronic fuel system fault code_é can be seen
on the WARNING and STOP lights in the cab panel.

NOTE: Inactive fault codes can not be blinked out on the
two lights in the cab panel. An INSITE™ service tool must
be used to read inactive faults in the ECM. Refer to your
Cummins Authorized Repair Location.

The STOP fault light will be red. The WARNING light will be
yellow or red, depending on the OEM's prefarence. When
the vehicle keyswitch is turned on and the diagnostic switch
is off, all three lights will iluminate to check their operation.
The lights will go off in sequence after about 2 seconds.,

The lights will remain off until a fault code is recorded. If a
fight remains on, an active fault exists.

If the STOP light {red) is {luminated while operating, the
fault can be engine disabling. The equipment must be shut
off as socn as it can be done in a safe manner, The equip-
ment must remain parked as long as this fault exists. {the
WARNING light (yellow or red) is iluminated, the equip-
ment can be safely operated, but the fault must be cor-
rected as soon as possible.
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The engine protection system logs separate fault codes for
out-of-range conditions associated with any of the following
Sensors:

Coolant temperature

Coolant level

Qil temperature

Qil pressure ~

Intake manifold temperature.

L

o o o o

This systern will activate an in-cab warning device when an
out-of-range condition occurs. The warning device is a
light, a buzzer, or both. This system will also activate the
yellow fluid lamp, if equipped. ' '

if the engine protection system light or buzzer comes on
while driving, it means a fauit code has been recorded. The
tamp will remain on as long as the fault exists, and engine
power and speed will gradually be reduced. if the out-of-
range conditions continue, the light will start to flash or
blink. If the engine protection shutdown feature is enabled,
the engine will be shut down to help prevent engine dam-
age. :

The fault must be corrected as soon as possible.

Turn off the engine. To check for engine electronic fuel

system and engine protection system fault codes, move the

diagnostic switch to the ON paosition, ar connect the short-
ing plug into the diagnostic connector.
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Turn the keyswitch to the ON position.

Iif no active fault codes are recorded, both lights will come
on and stay on,

If active fault codes are recorded, both lights will come on
momentarily, then begin to fiash the code of the recorded
faults.

The fauit code will flash in the following sequence:

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

The lights will continue 1o flash the same code until the
sysiem is told to do something else. To go to the next fault
code, move the CRUISE CONTROL/PTO switch momen-
tarily to the RESUME/ACCEL position. You can go back to
the previous fault code by momentarily moving the CRUISE
CONTROL/PTO switch to the SET/COAST position. If only
one active fault is recorded, the system will continuously
display the same fault code when either RESUME/ACCEL
or SET/COAST switch is depressed.
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Engine Protection System
Marine and Industriai Applications

The engines are equipped with an engine protection sys-
tem. The system monitors critical engine temperatures and
pressures, and will log diagnostic faults when an abnormal
operating condition occurs. if an out-of-range condition
exists and engine derate action is to be initiated, the op-
erator will be alerted by an in-cab warning light. The warn-
ing light will blink or flash when out-of-range conditions
continue to get worse, The driver must pull to the side of
the road, when it is safe to do s0, to reduce the possibility
of engine damage.

NOTE: Engine power and speed will be gradually reduced,
depending on the level of severity of the observed condi-
tion. The engine protection system will not shut down the

engine unless the engine protection shutdown feature has .

been selected. If the feature has been selected and the
engine does shut down, the engine can be restarted by
turning off the keyswitch, then turning it back on.

The indicator symbols (1) provide additional information on
the type of fault that the ECM has detected. The individual
symbols will flash during a fault condition.

NOTE: Pressing the alarm cancel button (6) when the key-
switch is turned on will iiuminate the symbols for a seli-test.

Low Engine Oil Pressure

The low engine oil pressure iamp (7) comes on when the
engine oil pressure is below specification. Refer to Section
V for the oil pressure specifications.
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High Intake Manifold Temperature

The high intake manifold temperature lamp {1) comes on
when the intake manifold temperature js above
specification,

High Engine oit Temperature

The high engine oil temperature lamp (2) comes on when
the engine oll temperature is above specification.

Water in Fuel

The water-in-fuel larnp (3) interfaces with the optional water-
in-fuel sensor in the primary fuel filter. It comes on when
there is water in the fuel filter.

High Coolant Temperature

The high coolant temperature lamp (4) comes on when the
engine coolant temperature is above specification.
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Low Coolant Level

The low coolant level tamp (5) comes on when the coolant
level is below speciiication. Refer to Section V for the
coolant specifications.

Low Batitery Voltage

NOTE: This voltage lamp only applies to marine applica-
tions.

The jow battery voltage lamp (6) comes on when the battery
voltage is below specification.

Circuit Breakers
Marine Applications

The QSM11 marine engine is equipped with two circuit
breakers, lacated on the ECM side of the engine.

A 5-amp circuit breaker (1) is used for keyswitched power
and a 10-amp circuit breaker (2) is used for nonkeyswitched
power. The circuit breaker panel also houses a 40-pin OEM
connector (3),
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Electromagnetic Interference (EiMI)

General Information
Marine and Industrial Applications

Some heavy-duty diesel engine applications wlilize accessories (CB radios, mobile transmitters, and so forth) that
generate and use radio frequency energy that, if not instalied and used properly, can cause electromagnetic inter-
ference conditions to exist between the accessory and Cummins electronically controlled fuel systern. Cummins is not
liabie for any performance problems with either the fuel system or the accessory due to electromagnetic interference.
Electromagnetic interference is not considered by Cummins to be an engine failure and, therefore, is not warrantable.

System EMI Susceptibility
Marine and industrial Applications

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

System EMI Radiation Levels
Marine and Industrial Applications

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

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

— Caiibrate the device for proper frequency, power output, and sensitivity (both base- and remote-site devices
must be properly calibrated accurately

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

— Make sure your accessory equipment made! is built for maximum fittering to reject incoming electromagnetic
noise.
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Operating Techniques 2| Max.

Power

General Information

The engines preduce maximum power at an rpm less than
governed engine speed.

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

Power

|
l
I
|
}
!
I

Refer to the engine dataplate for torque peak rpm and i -

: ' Governed
governed speed rpm, rpm Speed
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NOTES
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Maintenance Guidelines - Overview

General Information

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

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

Some maintenance procedures require special tools or must be performed by a qualified technician. These procedures
are outlined in the specific manuals as follows: .

Procedure Bulletin Description

Repair and rebuild components 3666075 Shop Manual, M11 Series Engines

Troubleshoot and repair components 3666322 Troubleshooting and Repair Manual, 150/
QSM11 Series Engines

Troubleshoot and repair electronics 3666266 Troubleshooting and Repair Manual, Elec- -
tronic Control System, ISM and QSM11 En-
gines

It your engine is equipped with a component or an accessory not manufactured by Cummins Engine Company, Inc.,
refer to the component manufacturer's maintenance recommendations.

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

Tool Requirements
General Information

Most of the maintenance operations described in this manual can be performed with common hand teols, metric and
SAE wrenches, sockets, and screwdrivers.

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

Too! Part Number: Description:

3397929 Oil filter wrench

3376592 Torque wrench (valve and injector adjustment)

3163186 Torque wrench adapter (used with 3376592 torque wrenchy)
3823024 Injector puller

3398145 . Engine coolant and fusl filter wrench

3822524 Belt tension gauge, click type (v-belts and v-ribbed with 4 or 5 ribs)
3822525 Beit tension gauge, click type (v-ribbed with 6 to 12 ribs)
ST-1138 Belt tension gauge (v-belts)

ST-537 Dial depth gauge

ST-1272-11 Chip removing tool

ST-1283 Belt gension gauge (v-ribbed belts)

CC-2800 Refractometer -

CC-2602 Coolant test kit

Contact your nearest Cummins Authorized Repair Location for the required service tools.



Maintenance Schedule

Page 2.2

QSM11 Marine and Industrial
Section 2 - Maintenance Guidelines

Maintenance Schedule

General information

Marine Applications

QSh11 Marine and Industrial Applications Maintenance Schedule’

Daily or Refueling

Every 250 Hours or 6

Every 600 Hours or 1

Every 1500 Hours or

Every 6000 ngrs ar

— Charge-air pip- -
in

g
¢ Inspect fan, cool-
ing

@ Adjust overhead
‘set

o Check radiator

- shutier assembly

Months' Year' 1 Year 2 Years
e Operator's report | @ Repiace fuel filter Marine e Check: e Flush cooling sys-
@ Drain fuel-water’ (spin-on type} e Adjust overhead ~ Water pump tem :
Separator o Change: set - urbocharger e Check vibration
e Check: — Lubricating oil. — Engine mounting| damper
— Drive belts and filters bolts Industrial
— Lubricating oil ~ Coolant filter ~ Air leaks, air in- | e Check:
level e Check: : take and exhaust{ - Fan drive Idler
— Coolant level — Supplemental systems puiley assembly
— Air cleaner re- coolant additive — Air cleaner as- - Fan hub, beit
striction (8CA) sembly {engine- driven
Marine — Engine wiring mounted) — Turbocharger
@ Disassemble, harness — Cooling systermn - Air compressor
clean, prime and Marine hoses
assembie sea wa- | @ Inspect sacrificial — Batteries
ter strainer plug .— Air cleaner re-
@ Check marine striction
gear @ Clean engine
Industrial Marine
e Drain air tanks ¢ Inspect sea water
and reservoirs pump
o Check: @ Flush sea water
— Crankcase system
breather tube Industrial

maintenance.

nance,

section for additional oil change intervals.
4. Do not change the coolant filter if the SCA concentration level is over three units.

5. Depending upon the quality of electrical bonding and water conditions, increased maintenance of the zinc
anode plugs could be necessary.

Note: Refer to the appropriate sections for complete inspection and maintenance procedures.

1. These maintenance intervals must be periormed at hours or months, whichever interval occurs first. At each
scheduted maintenance interval, perform all previcus maintenance procedures that are due for schaduled

2. Follow the gear manufacturer's recommended maintenance procedures for checking, filling, and changing
oif. Some gear manufacturers require an initial oil change at low hours, in addition to their reqular mainte-

3. Fuel burn is the most accurate method for determining oil change intervals, Oil change intervals can be re-
quired more frequently, depending on the

quality of oil available. Refer to the Qil Drain Intervals table in this
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Oil Drain Intervais
QSM11 Marine Engines - Oil Drain Intervals
Qil Type Fuel Burned Hours Months A cc;:?];;;a:‘b[e
CF-4t" 6625 liters [1750 gall 125 8 LFS001™
cG4 13,2489 liters [3500 gal] 250 5 LF8001™
CH-4 (CES 20071 15,142 liters [4000 gal 300 12 LFG001*
CES 20076% 15,142 liters {4000 gal 300 12 ~ LF9001

Note:

1. CF-4 oil isnot recommended and shouid only be used if better quality oil isnot available,
2. Vaivoline® Premium Biue® meets and exceeds AP| CH-4 and CES20071 specifications.
3. Valvoline® Premium Biue® 2000 meeis and exceeds CES 20076 specifications.

4, Qil filters must meet CES 10065 speacifications. LF8001meets and exceeds CES 10065 specifications.

QSM11 Industrial Engines - Oil Drain Intervals by Duty Cy

scie (hours)

Severe Heavy Medium Light
Fuel Consumption >13 galihr 10 to 13 galthr Bgagj’h:f’ < 8.5 galihr
AP| GE-4 150 500 250 300
APl CG-4 250 300 200 500
APl CH-4 or ACEA EB 300 350 500 600
CES20076 or GES20077 350 400 550 700

Note:

peratures.

1. Valvoline Premium Blue and Premium Blue 2000 meet 20078 standards.

2. Limit oil change interval to 250-hour max for all oil grades if 40% of the operating time is in ambient tem-
peratures above 38°C [100°F] to prevent engine damage due to oil degradation resuiting from high oil tem-

3. Cummins does not recommend the use of CE or CD grade oils. I CD or CE oils must be used, make the
oil drain intervals half of the APl CF-4 values.

4, Engine oil drain intervals need to be reduced by 50% when fuel sulfur content exceeds 0.5%.
5. Oil filters must meet CES 10065 specifications. LF9001 meets and exceeds CES 10065 specifications.
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Page References for Maintenance Instructions
General Information

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

Daily or Refueling

Air Cleaner Restriction - Maintenance ChECK ........oooivviirveiri s iecrirrsiisssseriss s tessesanes s sasesanteesaeesssasseennan 3-8
Air Tanks and BEServoirs = DIAIM ..iivcerrieirriiir et esesisia e s esset s s sressssssts 1ot nssstommensbreeersneeneesaneereessertesnn 39
Charge-Air Piping - Maintenance CheCK uvooeecoveeeee e eeeees e eeeee e seeseeseens e ert e e eeeeentanennerras 3-8
C0o0lant Level - MaiNBNANGCE CHEGK  ..oveieeeeeireeeeeeeestiesseaeseeeeseesessesssessaessesesresssesessessssasssssssseeserssseesssses 3-3
Crankcase Breather Tube - Maintenance Chetk .. siis e semssir s S 3-2
Drive Belts - Maintenante CRBOK  ...o..ioiriiieeiererriorrrrrrrrmrrresirsssteestteereerssssessersasessassssesstiesssssesissssmsessonessesses 3-8
Fan, Cooling - Inspect for Reuse ..o T O 0O 34
Fuel-Water Separator - DI ..o ree v esssreeesseees s st aesebbr e s s s bneaesianeessasssesnsennsssansnnessannesianes 3-2
Lubricating Oil Level - Maintenance ChETK ...t s et tse b b e eeee st e eeeebbareennnbensaermressn 3-3
Marine Gear - MaintENanCe CRECK .o ere st ree st sres s s s st sm st esasansrasenennaerssesensans R 39
Sea Water Strainer:
ASSEMDIE i e e e bt s s nes SO 37
CIBAM ciiiiiiiiii ittt eece v e e e areesarreareraeeratesessasssrasssssenassassasinennenns erEeareaaeseaaeissreatiarerasanirrtaerrraes 3-7
BT E T ] oL T S R RO TSR UPETURPUTPI 3-6
GEneral INTOTIMALION ... e s et eeaa s tete s e e s s r e s s bbbt 2 sb e bbb et bassasabaaaaaens s eees s ann 35
Prime 000 eariaanne 3-7
Every 250 Hours or 6 Months
Coolant Fiiter;
EEE=1 £ | T R UUOT TR UTUUER TN OPTUTTRTUSTTR TR 4-7
IBITIOVE oiiiiiir i ccese ittt et s ettt e ts e e receteaesens s e raeaaneerrn sne s srrs rmsnssnsreassn s st s bensann by s ebnenenbeansneesaan s i arnnan 4-6
Enginge Wirng HarmBSS .vvcvoiii e eenceee et eess v eee s beeeannne U PPN 410
Fuel Filter (spin-on-type):
IMSEAIL oot e et et s e e e e eeeeeeean—s e easeaeeeerenthranoarseset s s R ennn b aaeeresn et eanansrnannrnnnnnn 4-1
Remove ............ e eritteseeveeteesraeentraaerun e etaeenEaaeeearsrarn e et arenreryaneehhror st e aa kb oLt aan e bebat an i e b ban s dnn s sn b nbas 4.1
Lubrigating Oi and Filters:
] - VTS U RO T U TR T O U U SRR O TR RO SRR SRR 4-3
P e e e et s e et eet et s e e v e e rtennaeeeesseeeenatt e tese et er e et b aaaaeseae et enabrnaaneeentneennnnnrennnrnannnen 4.3
Sacrificial Plug:
INSPECE fOF FREUSE ..oiiiiiiiiiciie et r e e s es e e e e st e e e et e s e erbsaes sstaesseeteseesenrnneesnmssees emeeeerrereesresenons 4-9
g E1 o | O ORI FerrreeTarrsertTeantrrtraTeEarareraarrarrrratenrrarrratrtrrarensrtannear 4-8
B BT IO ittt it eeerertt e s ere it e e eeruen et eenab e e s et rer an bR te s h bt S e s b ba ks e e b Ls 1 s e mmnn e e e mm e neeem e eeseen e eenareannerearnnes 4-10
Supplemental Coolant Additive (SCA) - Maintenantce ChECK ..o 4-9
Every 600 Hours or 1 Year
Overhead Set « AQJUST ottt s e s e e aea s seb e e s st eeeae e seenrreesnrers 51
Every 1500 Hours or 1 Year
Air Cleaner Assembly (engine-mounted) - Maintenance CheCK ....ee et e e e 6-14
Air Cleaner Restricion - Maintenante CREBOK ..o cceee st reei it seseetreersmarestreseeesseebeea s ansasns 6-15
Air Leaks, Air Intake and Exhaust Systems - Maintenance Check ..o ieeeciee e eene e 6-15
Battaries - Maintenante GRBCK ..ottt ee s eeeseeev s e estavas s ss saereseeseaenmsesaaeeeeseseannaees 6-17
Cooling System Hoses - Maintenancg ChBOK ..o are s s eab bbb stseine e s 6-8

Engine Mounting Bolts - Maintenance ChatK .ot r e ee v ese e e e ersensnras sann s eranssees 6-1
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Engine Steam Cleaning - Clean ....... et et tea e ee st et e b ta s ees e ees et e ee ettt et et e et e e et ee e st ies e 6-1
OVEMNEAT S8E - AOJUST ot e re e s terrae e e st s ras e e e s s s ss bt b e ee eessecrtaeaeess s e sssasaesassannessnsersrsrananesas 6-2
Radiator Shutter Assembly - MainEnance ChBOK ... esssieissteteeessee i e essessarsesnressesarses 6-8
Sea Water Pump:

ASSEMDIE .ot e ereie e e e r e e e e s ea e e s b e s e b e e e arne s se s e s e e b s s e raan e erbeas 6-10
EHSASERIMDIE  ..iiiii i it re s s st s e st s e ee e e e s meat e e e e e bennt e e e e e ennteeeera e anereeaesanens 8-9
General INTOMMALION ....iiiiiveierecoiierre e rn i e e ss i ere s ene s st ieeaessbbeesasassanessraanearssbanssasrreessnsseesssnessinenerses 6-2
Sea Water 1= a1 o T S UV 6-12
Turbocharger - MaiNenante CHECK ..ttt e e st e e ey e e s sssannsseassssnsersssnerrrssensesass 6-‘16
Water Pump - Maintenance Chack ..o ....... 6-13

Every 6000 Hours or 2 Years
Air Compressor Carbon Buildup - Mainienance ChetK . ssese s v easarsssbrasresraessen e 7-7
CooliNg SYSIEM « FIUSR ittt e ee e et te e et e e s be e s st snressmmmsnnrtseessnremesaeeaeeeeseartinsnabes 7-3
Fan Drive Idier Pulley Assembly - Mainienance Chetk . iee s te s s s sasrasrraeseens 71
Fan Hub, Belt-Driven - Maintenance ChECK ...ttt e siiritiaraessssrae s s crresstsesaeesssesbbnssnnes 7-1
Turbocharger - Maintenante GhECK ... srirr e e e reeeee e s s s s srsseneeaes s aresassrer st straensssrnsnnnes 7-5

Vibration Damper - Maintenance Check ... 7-1
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Maintenance Record Form

Maintenance Data

Maintenance Record

Engine Serial No.;

Engine Mode!:

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

il

MMmoUOom

Fwoa

h-4
w
O
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Daily Maintenance Procedures - Overview
General Information
Good maintenance begins with day-to-day awareness of the engine and its system.
Before starting the enééne, check the oil and coolant levels. Look for:
¢ Leaks

L]

Loose or damaged parts

Worn or damaged belts

Any change in engine appearance.

_ Engine Operation Report
- General Information
Marine and Industrial Applications

The engine must be maintained in top mechanical condition if the operator is to get optimum satisfaction from its use.
The maintenance department needs daity running reports from the operator to make necessary adjustments in the time
allocated. The daily running report also heips to make provisions from more extensive maintenance work as the reports
indicate the necessity.

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

Report to the maintenance department any of the foliowing cenditions:
o | ow jubricating oil pressure
o Low power
e Abnormal water or oil temperature
o Unusual engine noise
s Excessive smoke
o Excessive use of cooiant, fuel, or lubricating oil .
s Any fuel, coolant, or lubricating oil leaks
o Check engine light flashing or staying on.
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Crankcase Breather Tube

Maintenance Check
Industrial Applications

=

-l

Check the crankcase breather tube daily during coid
weather operations for ice buildup, which could obstruct
the tube.

Ifice buildup is present, remove the breather tube and clear
the obstruction.

Fuel-Water Separator
Drain
Marine and Industrial Applications

A CAUTION A

Drain the fuel-water separator into a container, and dis-
pose of contents in accordance with local environmen-
tal regulations.

Cummins Engine Company, Inc., requires a fuel-water sepa-
rator or fuel filter and water separator be installed in the fuel
supply system.

Drain the water and sediment from the separator daily.

[ Shut off the engine.

Use your hand to open the drain valve. Turn the valve
counterclockwise approximately 3-1/2 turns until the valve
drops down 25.4 mm {1 in] and draining occurs.

Drain the filter sump until clear fuel is visibie.

b Q0800071

A CAUTION A

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

To close the valve, lifi the valve and turn clockwise untif it
is hand-tight.

05800070
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Lubricating Oil Level

Maintenance Check
Marine and Industrial Applications

The engine must be level when checking the oil level to
obtain & correct measurement.

Shut off the engine for an accurate reading.

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

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

Coolant Level

Maintenance Check
Marine and Industrial Applications

& WARNING &

Do not remove the pressure cap from a hot engine. Wait
until the coolant temperature is below 50°C [120°F]
before removing the pressure cap. Heated coolant spray
or steam can cause personal injury. T

The coolant level must be checked daily.

NOTE: Never use a sealing additive to stop leaks in the
cooling system. This can result in cooling system piugging
and inadequate coolant flow, causing the engine to
overheat.

A CAUTION A

Do not add cold coolant to a hot engine; engine cast-
ings can be damaged. Allow the engine to cool to below
50°C [120°F] before adding coolant.

Cummins Engine Company, Inc., recommends using ei-
ther a 50/50 mixture of good-quality water and a recom-
mended fully formulated antifreeze, or fully formulated cool-
ant when filling the cooling system. The fully formulated
antifreeze or coolant must meet TMC RP 329 or TMC RP
330 specifications. Refer to Coolant Recommendations
and Specifications in Section V., :

Fully formulated antifreeze must be mixed with good-quality
water at a 50/50 ratio {40- to 60-percent working range). A

" 50/50 mixture of antifreeze and water gives a-36°C [-33°F]
freezing point and a boiling point of 110°C [230°F], which
is adequate for locations in 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 possi-
bility of a silica gel problem.

Use ethylene glycol or propyiene glycol antifreeze year- '

round to provide freezing point and boiiover protection.

Lubricating Oi Level
Page 3-3
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The Fleetguard® refractometer, Part Number CC2800, pro-
vides a reliable and sasy-to-read measurement of freezing
point protection and glycol {antifreeze) concentration.

Fil the cooling system with coolant to the bottom of the fill
neck in the radiator fill or expansion tank.

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

Fan, Cooling
inspect for Reuse
Industrial Applications

A WARNING A

Do not rotate the engine by pulling or prying the fan. A
bent or damaged fan blade can fail during operation and
cause personal injury or property damage. Use the ac-
cessory driveshaft to rotate the crankshaft.

An inspection of the cooling fan is required daily. Check for
cracks, loose rivets, and bent or loose biades, Check the
fan to make sure it is securely mounted. Tighten the cap-
screws, if necessary.
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A WARNING A

Do not straighten a bent fan blade or continue to use a
damaged fan. A bent or damaged fan blade can fail
during operation, causing 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 cther fan changes.

Sea Water Strainer
General Information
Marine Applications

NOTE: Most sea water systems for heat exchanger cooled
engines use a sea water strainer. The strainer removes
debris from the sea water before it enters the sea water

pump.

NOTE: Sea water strainer arrangements may differ,

inspect the sea water strainer daily for any foreign objects
that could restrict water flow.

Sea Water Strainer
Page 3.5
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A CAUTION A

A restricted or clogged sea water strainer can resultin-
hotter than normal, or overheated, engine coolant and
marine gear oil temperatures.

For more detailed information, refer o Sea Water Strainer
Cleaning in this section.

NOTE: I the sea water strainer is below the water level,
close the sea water inlet valves before servicing the sea
water strainer.

Disassemble
Marine Applications

Loosen and remove the sea water strainer wing nut(s) as
required.

Remove the sea water strainer assembly. Be careful not to
damage o-ring. Retain and inspect for damage.
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Remove the sea water strainer basket.

08800059

Clean
Marine Applications

Empty all debris from the sea water strainer basket.
Clean the sea water strainer.

08600055

Prime
Marine Applications

Prime the sea water strainer with clean water.

08600072

Assemble
nesemae B
Marine Applications : 2\

Instali the sea water strainer,

Inspect o-ring seal for tears or damage. Replace if neces-
sary. Be sure o-ring is seated properly.

08600072
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QSM11 Marine and Industrial
Section 3 - Maintenance Procedures at Daily Interval

Gl install and tighten the wing nut(s).

Open the sea water inlet valves.

Air Cleaner Restriction

Maintenance Check
Marine and industrial Applications

Check the air cleaner service indicator, if equipped. Clean
or replace the air filter element when the red indicator flag
(2) is in the raised position in the window (1).

NOTE: Refer to the air cleaner element manufacturer for
specific information about your element.

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

Charge-Air Piping
Maintenance Check
industrial Applications

Inspect the charge air piping and hoses daily for holes,
cracks, or ipose connections. Tighten the hose clamps, if
necessary. Refer to the manufacturer’s specifications for
the correct torque vaiue.
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Inspect the charge air cooler for dirt and debris blockingthe /2
fins. Check for cracks, hoies, or other damage. i darmage &
is found, refer to the OEM service manual.

<<=
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Air Tanks and Reservoirs

Drain
Industrial Applications

Open the draincock on the wet tank to drain any moisture
accurnulated in the air system. If oil is present, the air
compressor system must be checked. Refer to the trouble-
shooting and repair manual listed in Section L, or contact
your Cummins Authorized Repair Location. :

Marine Gear

Maintenance Check

Marine Applications

Chéck the marine gear oil leve! daily.

Refer t6 the OEM’s recommendations for the gear oil re-
guirements.

NOTE: Different models of marine gears will have the ma-
rine gear oil dipstick and fill cap in different locations. The
location shown is typical.

Drive Beits

Maintenance Check
Marine and Industrial Applications ,@5

inspect the drive belts daily. Replace any belt thatis frayed
or has chunks of material missing. Small cracks that run
across the width of the belt are acceptable. Cracks that run
along the length of the belt are not acceptable.

Adjust the belts if they have a glazed or shiny surface,
which indicates belt slippage. Correctly installed and tight-
ened belts will show even pulley and belt wear. Refer to
Section A for belt adjustment and replacement procedures.

fagbisa ©




Drive Belts QSM11 Marine and Industrial
Page 3-10 Section 3 - Maintenance Procedures at Daily Interval

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

@ Measure the belt tension in the center span of the puileys.

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

@ An alternate method (deflection) can be used to check belt
tension by applying 110 N [25 Ib] between the pulleys on
V-beits. If the deflection is more than one belt thicknass per
foot of pulley center distance, the belt tension must be
adjusted.
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Maintenance Procedures at 250 Hours or 6 Months
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General Information
General Information : =
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All maintenance checks and inspections listed in the pre-
vious maintenance intervals must also be performed at this
time, in addition to those listed under this mainienance
interval. =
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Fuel Filter (Spin-On Type)

Remove _

Marine and industrial Applications @
<

Clean the area around the fuel filter and fuel filter head.

ﬁemoﬁe the fuel filter with filter wrench, Part.Number
3376807. : '

Remove the thread adapter sealing ring (1). %

Use a clean, lint-free towel to clean the gasket surface on
the fuel filter head. '

fi2hdva

-Install
Marine and Industrial Applications

Use the correct filter(s) for your engine. Refer to Section V
for the fuel filter specifications.

Clean the area around the fuel filter and fuel! filter head.
{ubricate the fuel filter gasket with clean engine oil.
il the new fuel filter with clean diesel fuel.

ffebdka




Fuel Filter (Spin-On Type)
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QASM11 Marine and Industrial
Maintenance Procedures at 250 Hours or 6 Months -

Install the new thread adapter sealing ring (1) supplied with
the new filter.

A\ CAUTION A

i the filter canister is damaged in any way, do not use
it. Dents or scrapes can lead to a rupture or premature
failure of the filter,

A CAUTION A

Mechanical overtightening of the filter can distort the
threads and damage the fuel filter seal. :

Install the filter on the filter head.
Turn thefilter until the gasket contacts the filter head surface.

Tighten the fiiter, by hand, an additional /2 to ¥ of a turn
after the gasket contacts the filter head surface, or as
specified by the filter manufacturer. C
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Lubricating Oil and‘ Filters e "B =

Drain 2’j

Marine and industrial Applications

A WARNING A

Some state and federal agencies have determined that
used engine oil can be carcinogenic and can cause
reproductive toxicity. Avoid inhalation of vapors, inges-
tion, and prolonged contact with used engine oil.

L]

Operate the engine until the coolant temperature reaches
80°C [140°F}. Shut off the engine. Remove the oil drain
plug from the bottom of the |ubricating ol pan.

NOTE: Do not remove the piugs on either side of the oil pan
to drain the oil. They will not allow the oilto drain compietely.

Op2PPING.

Clean the area around the 1ub'ricating oii filter head.

Use oil filter wrench, Part Number 3375049, to remove the
oil fiiter(s). - :

Clean the gasket surface of the oit filter head. The o-ring
can stick on the filter head; make sure it is ramoved.

Fill
Clean the oil filter head gasket surface.

Use clean engine oil to coat the gasket surface of the new
oil fiiter.

t2hdwa

Use the correct oil filter for your engine. Refer to the oil @,

£hied

drain interval tabies in Section 2 and the filter specifications {;;;\,;z&.;, ;\
in Section V. : ;1-&%‘?"\5'4{
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QSM11 Marine and Industrial
Maintenance Procedures at 250 Hours or 6 Months

A CAUTION A

If the filter canister is damaged in any way, do not use
it. Dents or scrapes can lead to a rupture or premature
faifure of the filter.

A CAUTION A

Lack of lubrication during start-up is harmful to the
engine,

Fiil the new oil filter(s) with clean engine oil.

A CAUTION A

Mechanical overtightening of the oil filter can distort
the threads and damage the oil filter element seal.

install the new ail filter on the filter head.
Turn the filter until the gasket contacts the filter head surface.

Tighten the filter an additional /2 to 3/ of & turn after the
gasket contacts the filter head surface, or as specified by
the filter manufacturer.

Clean and inspect the oif drain plug threads and the seal
suriace. if any damage is found, the oil drain plug must be
repltacad.

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



QSM11 Marine and Industrial
Maintenance Procedures at 250 Hours or 6 Months

Use a high-quality muitiviscbsity oil such as Valvoiine‘ﬂ“‘

Premium Biue®, Valvoline Premium Blue® 2000, or eqtliva-
lent. Refer to Section V for the proper oil for your engine.

Fill the engine with clean engine oil to the H {high) mark on
the dipstick. Refer to Section V for total system capacity.

NOTE: Engine 0il pressure must beindicated onthe gauge
within 15 seconds after starting engine. it oil pressure is not
registered within 15 seconds, shut off the engine immedi-
ately to avoid engine damage. Confirm the correct oil level
in the oil pan.

Operate the engine at idle speed until normal operating
temperature is reached. Check for oil leaks.

Shut off the engine. Wait approximately 10 minutes for the
oil to drain into the ail pan.

Check the oil level again. Add oil as necessary to bring the

level up to the H (high) mark on the dipstick. Do not overfill
the engine with oil. :

Lubricating Qil and Filters
Page 4-5
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Coolant Filter QSM11 Marine and Industrial
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<= Coolant Filter
; Remove .
Marine and Industrial Applications

The correct coolant fiiter to be used is determined by the
total cooling system capacity and other operational factors.
For the correct filter for your engine, refer to Coolant Bec-
ommendations and Specifications: Section V.

QlBOGvi

A WARNING A

Do not remove the pressure cap from a hot engine. Wait
until the coolant temperature is befow 50°C [120°F]
before removing the pressure cap. Heated coolant spray
or steam can cause personal injury.

Remove the cooling system pressure cap.

Turn the valve on the remote-mounted coolant filter head
to the OFF position.

) Q) 0 Q R Turn the valve on the engine-mounted coolant filter head to
@ (@) L ] the OFF position. '
o) O . -
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QSM11 Marine and Industriai
Maintenance Procedures at 250 Hours or 6 Months

A WARNING A

A small amount of coolant can leak when servicing the
coolant filter with the shutoff valve in the OFF position.
To avoid personal injury, avoid contact with hot coolant.

Remove and discard the coolant filter.. -
Clean the coolant filter head gasket’s surface.

Install
Marine and Industrial Applications

A\ CAUTION A

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

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

A cautioN A

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

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

Tighten the filter an additional /2 to % of a turn, or as
specified by the filter manufacturer.

Re

Coolant Filter
Page 4-7
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prrermrmrwrseveerr

@3\” / i A CAUTION A

The valve(s) must be in the ON position to prevent
engine damage.

Turn the valve on the remote-mounted filter head to the ON
position, and install the coolant system pressure cap.

) Q] _© ) R Turn the vaive on the engine-mounted filter head to the ON
//Q @ e l- BN position, and instail the coalant system pressure cap.
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Operate the enginé and check for leaks.
(<
—/  After the air has been purged from the system, check the

coolant level again.

38200153

%@ Sacrificial Plug

Remove
<= Marine Applications

A CAUTION A

In some cases, it will be necessary to hold the welded
fitting on the heat exchanger with an additional wrench
to prevent damage to the heat exchanger,

Shut off the sea water inlet valve on the vessel huil.
Remove the zinc plug(s).

NOTE: The llustration shown is generic, For engine-specific
locations,. refer to Section E.



QSM11 Marine and Industrial
Maintenance Procedures at 250 Hours or 6 Months

Inspect for Reuse

Marine Applications

Measure the length of the zinc plug(s} removed from the
heat exchanger. Replace any zinc plug if it is 50 percent or
more eroded.

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

Zinc Plug Erosion Limits

mm in
A 18.0 MIN - 0.750
New 51.0 MAX 2.000
B 6.4 MIN 0.250
New 16.0 MAX 0.630

NOTE: If any zinc plug does not meet specification, re-
place it with a new zinc plug.

Install
Marine Applications
install and tighten the zinc plug(s).

NOTE: Do not use Teflon™ tape or pipe sealant on the
threads of the sacrificial zinc piugs. Use of any type of
sealant will insulate the zinc anode and prevent a good
ground.

Torque Value: 44 Nem [33 fi-Ib]

Sacrificial Plug
Page 4-9
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Supplemental Coolant Additive (SCA)
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Small Plastic
Test Strip
Bottle Conialner
Syringe
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18400386

GSM11 Marine and Industrial
Maintenance Procedures at 250 Hours or 6 Months
<> Supplemental Coolant Additive (SCA)
Maintenance Check
Marine and industrial Applications
Check the SCA concentration level:
o At least twice a yeér

o At every subsequent oil drain interval i the concen-
tration is above 3 units

* Whenever coolant is added io the cooling system
between filter changes.

Use Fleetguard® cooclant test kit, Part Number CC2602, to
check the concentration ievel. Instructions are included
with the test kit. Refer to Coolant Recommendations and
Specifications in Section V for the correct SCA level.

Engine Wiring Harness ’
. Maintenance Check
Marine and Industrial Applications

A WARNING A

Never touch any wiring connection when the keyswitch
is in the ON position. An electrical shock or personal
injury can result. :

inspect all wiring connections and wiring harnesses for
damage. Faulty wiring can cause improper engine opera-
tion and poor performance.
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Maintenance Procedures at 600 Hours dr 1 Year
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Maintenance Procedures - Overview <=

General Information
General Information ' @
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All maintenance checks and inspections listed in the pre-
vious maintenance intervals must also be performed at this
time, in addition $o those listed under this maintenance
interval. =5
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Overhead Set
Adjust
Marine Applications

The valves and injectors must be correctly adiusted for the
engine to operate efficiently. Valve and injector adjustments
must be done using the values listed in this section. The
accompanying table gives the valve adjustment specifica-
tions.

NOTE: If the valves and injectors have been adjusted dur- :
ing troubleshooting or before the 600-hour scheduled main- ]
tenance interval, adjustment is not required at this time. b

o] P (120007

Valve Lash Specifications

mm in
intake Vaives 0.36 MIN 0.014
Exhaust Valves 0.68 MIN 0.027

All valves and injector adjustments must be made when
the engine is cold (below 60°C [140°F]).




QOverhead Set
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Firing Order 1-5-3-6-2-4
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QSM11 Marine and industrial
Mamtenance Procedures at 600 Hours or 1 Year

Remove the crankcase breather tube from the crankcase
breather outlet,

Remove the 16 capscrews, isolators, and spacers from the
racker lever cover.

Remove the rocker lever cover and gasket.

Each cylinder has three rocker levers:
= The long rocker lever (E) is the exhaust lever.
= The center rocker lever is the injector lever.
* The short rocker lever (1) is the intake lever.

Refer to the accompanying figure for the intake and ex-
haust valve rocker lever locations.

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

NOTE: The cylinders are numbered from the front gear
cover end of the cylinder block.

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

NOTE: The valves and injectors on the same cylinders are
adjusted at the same index mark on the accessory drive
pulley.

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

Two crankshaft revolutions are requirad 0 adjust afl of the
valves and injectors.

NOTE: See the example before attempting to begin the
adjusting procedure,
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Overhead Set
Page 5-3

Valve and Injector Measurement Sequence
Bar Engine in Di- | Pulley Po- | Set Cylinder Valve
rection of Rotation sition - Injector
Start A 1 1
Advance to B 5 5
Advance to C 3 3
Advance to A 6 8
Advance to B 2 2
| Advance to C 4 4
Firing Order: 1-5-3-6-2-4

The adjustment can begin on any valve set mark. In the
following example, the adjustment will begin on the A valve
set mark with cylinder number 1 valves closed and ready
for adjustment.

Rotate the accessoty drive clockwise until the A valve set
mark on the accessory drive puliey is aligned with the
pointer on the gear cover.

When the A mark is aligned with the pointer, the intake and
exhaust valves for cylinder number 1 must be closed. If
these conditions are not correct, cylinder number 6 injector
and valves will be ready to set. Set the injector and vaives
on the cylinder so that both the intake and exhaust valve
rocker levers are loose and can be moved from side to side.

Injector Adjustment
Loosen the injector adjusting screw locknut.

Using a screwdriver and the adjusting screw, bottom the
injector plunger three or four times to remove any fuelinthe
injector. .

NOTE: Turn the adjusting screw in until you can feel it just
bottom the injector plunger. :

NOTE: Do not use excessive force when bottomirig the
plunger.
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Feeler Gauges

%m'

[0.014 in.]

0.6 mm
10.027 in.]

QSM1t Marine and Industrial
Maintenance Procedures at 600 Hours or 1 Year

Back out the adiusting screw two flais, 120 degrees.
Hold the 'adjusting screw and tighten the locknut.
Torque Value: 61 Nem  [45 ft-lb)

Valve Adjustment

After setting the injector, set the valves on the same cyl-
inder, :

With the A valve set mark aligned with the pointer on the
gear cover and both valves closed on the cylinder to be
adjusted, loosen the adjusting screw focknuts on the intake
and exhaust valves.

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

Valve Lash Specifications

mm “in
intake Valves 0.36 MIN 0.014
Exhaust Valves 0.68 MIN 0.027

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

Twa ditferent methods for establishing valve lash clearance
are described below. Either method can be used; however,
the torque wrench method has proven to be the most
consistent method.

° Torque Wrench Method: Insert the proper feeler
gauge, use inch-pound torque wrench, Part Number
3376592, and tighten the adjusting screw.

Torque Value: 1 Nem [9 in-b]

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

Torque Value:

With  Torgque

Wrench

Adapter, Part

Number ST

669 47 Nom [35 ft-Ib]
Without Torgue

Wrench

Adapter 61 Nem [45 #t-ib]

After tightening the locknut to the correct torque vaiue,
check io make sure the feeler gauge will slide back and
forth between the crosshead and the rocker lever with only
a slight drag.

theQlua

If using the touch methad, attempt to insert a feeler gauge
that is 0.03 mem [0.001 in] thicker between the crosshead
and the rocker lever pad.

NOTE: The valve lash is not correct when a thicker feeler
gauge will fit between the crosshead and the rocker lever
pad.

th200uh

NOTE: If the rocker lever cover gasket was not damaged, /3] )
it can be used again after cieaning it. If the gasket was bﬂ
damaged, it must be discarded and a new gasket used.

Install the rocker lever cover gasket.

#
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GSM11 Marine and Industrial
Maintenance Procedures at 600 Hours or 1 Year-
Install the rocker lever cover on the rocker lever housing.

Install the 16isoiators, spacers, and capscrews in the rocker
lever housing.

Tighten the capscrews in the sequence shown.
Torque Value: 15 Nem [133 in-h]
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Maintenance Procedures at 1500 Hours or 1 Year
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Maintenance Procedures - Overview
Generat Information }
General Information ‘

All maintenance checks and inspections listed in the pre-

vious maintenance intervals must also be performed at this

time, in addition to those listed under this maintenance S
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Engine Mounting Bolts
Maintenance Check
Marine and Industrial Applications

@ @

Inspect the engine mounts for rubber deterioration, age
hardening, and broken or lost bolts, Replace any broken or
lost bolts and damaged rubber.

Tighten the engine mounting nuis and bolts.
Torque Value: 109 to 136 Nem  [80 to 100 ft-Ib]

16200038

Engine Steam Cleaning

Clean
Marine and Industrial Applications

A\ WARNING A

When using a steam cleaner, wear safety glasses or a
face shield, as well as protective clothing. Hot steam
can cause serious personal injury.

A\ WARNING A

When using solvents, acids, or alkaline materials for i d
¢leaning, follow the manufacturer's recommendations : I xS/ owa0leg

for use, Wear goggles and protective clothing to avoi
personal injury. :

Every 1500 hours, the engine must be steam-cleaned.
Steam is the best method of cleaning a dirty engine or a
piece of equipment. If steam is not available, use solvent
to wash the engine.

Protect all electrical components, openings, and wiring
from the full force of the cleaner spray nozzie,
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QOverhead Set
Adjust

industrial Applications
CELECT '

Valves and injectors must be correcily adjusted for the
engine to operate efficiently. Valve and injector adiustment
must be performed using the values listed in this section.
The accompanying table gives the adjustment specifica-
tions for CELECT™ engines.

Adjust the valves and injectors at each 1500-hour or 1 yeay,
whichever comes first, maintenance interval. If the valves
and injectors have been adjusted during troubleshooting or
before this scheduled interval, adjustment’is not required
at this time.

CELECT™ Plus

Valve and Injector Adjustment Specifications

. mm
intake Vaive (.35
Exhaust Valve 0.68

Injector Adjustment

All valve and injector adjustments must be made when the
engine is cold, any stabilized coolant temperature at 60°C
[140°F] or below.

%@ Remove the air pipin'g from the intake maniiold.

in
0.014
0.027
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BRemove the rocker lever cover,

A WARNING A

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

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

Use the accessory driveshaft to rotate the crankshaft.

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

The cylinders are numbered from the front gear housing
end of the engine. '

The engine firing orde'r is 1-5-3-6-2-4.

&

Overhead Set
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A
10000010

Firing Order 1-5-3-6-2-4
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CELECT™
Injector and Valve Measurement Sequence
Bar Engine
in Direction Pulley Set Cylinder
of Botation Position Injector Valve
Start A 1 1
Advance to B 5 5
Advance to C 3 3
Advance to A ] B
Advance 10 B 2 2
Advance 10 c 4 4
Firing Qrder: $-5.3-6-2-4
oi200vh

1)

QSM11 Marine and Industrial
Maintenance Procedures at 1500 Hours or 1 Year

Each cylinder has three rocker ievers:
o The long rocker lever {E) is the exhaust lever
« The center rocker lever is the injector lever
o The short rocker lever (1) is the intake lever.

Refer to the accompanying chart for valve rocker lever
locations.

The valves and injectors on the same cylinders are ad-
justed at the same index mark on the accessory drive
pulley on CELECT™ engines.

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

Two crankshaft revolutions are required to adjust all the

. valves and injectors.

The adiustment can begin on any valve set mark. In the
following exampile, the adjustment will begin on the “A”
vaive set mark with cylinder number 1 valves closed and
ready for adjustment.

Rotate the accessory drive clockwise until the "A” valve set
mark on the accessory drive pulley is aligned with the
pointer on the gear cover

When the “A" mark is aligned with the pointer, the intake
and exhaust valves for cylinder number 1 must be closed.
if these conditions are nét correct, cylinder number 6 in-
jector and valves must be ready to set. Set the injector and
valves on the cylinder so that both the intake and exhaust
valve rocker lever arms are loose and can be moved from
side {o side.

Both valves are closed when both rocker levers are loose
and can be moved from side to side.
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Loosen the injecior adjusting screw locknut. Using a screw-
driver, or box end wrench, and the adjusting screw, bottom
the injector plunger three or four times to remove the fuel.

‘Tfurn the adjusting screw in until you can feel it just bottom
the plunger.

NOTE: Do not use excessive force when bottoming the

plunger.

Back out the adjusting screw two flats, 120 degrees. Hold
the adjusting screw and tighten the locknut.

Torque Value: 61 Nem [45 fi-Ib]

After setting the injector, set the valves on the same cytinder. -

Valve Adjustment

Wish the “A” valve set mark aligned with the pointer on the
gear cover and both valves closed on the cylinder o be
adjusted, loosen the adjusting screw locknuts on the intake
and exhaust valves.

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

Valve Lash Specification

mm in
Intake 0.36 0.014
Exhaust 0.69 0.027 .

insert the feeler gauge between the top of the crosshead
and rocker lever pad.

Overhead Set
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Two different methods for establishing valve lash clearance
are described below. Either method can be used; however,
the torgue wrench method has proven fo be the most con-
sistent. It eliminates the need to feel the drag on the feeler
gauge.

o Torgue Wrench Method: Use the inch-pound torque
wrench. Part Number 3376592 {(normally used to set
prejoad on top stop injectors), and tighten the ad-
justing screw.

Torque Value: 1 Nem  [9 in-ib]

o Touch Method: Tighten the adjusting screw untii a
light drag is felt on the feeler gauge.

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

Torgue Value:

+ Without Torque Wrench Adapter:
61 Nem [45 ft-ib]

° With Torque Wrench Adapter (1)
47 Nem {35 fi-Ib]

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

If using the touch method, attempt to insert a feeler gauge
that is 0.03 mm [0.001 in] thicker between the crosshead
and the rocker lever pad. The valve lash is not correct when
a thicker feeler gauge will fit.
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After adjusting the iniector and valves on the appropriate
cylinder, rotate the accessory drive pulley and align the
next valve set mark with the pointer on the gear cover.

Adiust the appropriate injector and valves following the
iniector and valve adjustment sequence chart.

Repeat the process to adjust all injectors and valves
correctly,

If the valve cover gasket was not damaged, it can be used
again. If the gasket was damaged, it must be discarded.

Install the gasket on the cover

Install the cover on the rocker lever housing.

Install the 16 isclators, spacers, and capscrews in the cover.
Tighten the capscrews in the sequence shown.

TJorque Value: 15 Nem [133 in-ib]

Overhead Set
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Injector and Valve Measurement Sequence

Set Cylinder
Valve

A 1 H

B 5 5

.G 3 3

A & 6

B 2 2

C 4 4

1-5-3-6-2-4

ol260vh
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Cooling System Hoses

Maintenance Check
Marine and Industrial Applications

Annually, inspect the cooling system hoses and hose con-
nections for leaks or deterioration. Particles of deteriorated
hose can be carriad through the cooling system and restrict
or clog small passages, especiaily the heat exchanger and
Jubricating oil cooler, and partially stop circuiation. Replace
as necessary. :

Radiator Shutter Assembly

Maintenance Check
@ industrial Applications

&

Check the shutters and the thermatic fan every 1500 hours
or 1 year.

06200032

Check the shutiers in the closed position o be sure they
are compietely closed.

NOTE: if the shutters are not closed, refer to the manu-
facturer’s instructions.

08200033

<~ Be sure the shutters open completely at the desired tem-
<&>| perature setting.

NOTE: if the shuiters are not open, refer to the manufac-
= turer’s instructions.

i | Ll

08200034




© QSM11 Marine and Industrial

Maintenance Procedures at 1500 Hours or 1 Year

Shutters and thermatic fans must be set to operate in the

same temperature range as the thermostat with which they
are used, Refer to the Thermal Control Settings chart in
Section 1.

Sea Water Pump
General Information
Marine Applications

The QSM11 usas a vane-type, pasitive displacement, self-
priming sea water pump.

Disassemble
Marine Applications
Shut off the sea water inlet valves.

Remove the fuel cooler bracket to gain access to the sea
water pump cover

Sea Water Pump
Page 6-9
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QSM11 Marine and Industriaj
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‘Remove the five capscrews and washers (1) and the cover
{2) from the sea water pump (3).

Remove the o-ring (4).

%@ A CAUTION A

Do not pry against the cam liner to remove the impeller
as this will break the cam liner.

NOTE: The two-piece cam liner will separate when. re-
moved. Do not drop the cam liner.

Remove the impeller (1), two-piece cam liner {2), and pin
(3) from the sea water pump {4).

Remove the inner o-ring (1) from the sea water pump hous-
ing (2).

Assemble
&V Marine Applications
Install the wear plate and inner o-ring (1) into the sea water
pump housing (2).
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Apply silicone grease to the edges of the two-piece cam
liner (2), the pin (3), and the outside surface of the camliner D,
2).

Put the cam liner together and install the pin (3). Gl

Install the cam liner (2) into the sea water pump housing (4). VQV
Make sure that the pin (3) is aligned with the notch in the
bottom of the housing (4).

Install the impelier (1) into the sea water pump housing (3). db

Install the outer o-ring {4), cover piate {2}, and fivemounting %] B
capscrews (1). ‘

install the fuel cooler bracket. ' (3] ™

Sea Water Pump
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Sea Water System 