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HOW TO USE THIS MANUAL

Your purchase of a Custom Engine Control® (CEC)
Detonation Sensing Module (DSM) system was a wise
investment. In the industrial engine field the name,
Waukesha Engine, stands for quality and durability.
With normal care and maintenance this equipment will
provide many years of reliable service.

Before placing the Detonation Sensing Module system
In service read Chapter 1 very carefully. This chapter
covers Safety and General Information.

Section 1.00 - Safety Section - Provides a list of
warnings and cautions to make you aware of the
dangers present during operation and maintenance of
the engine. - READ THEM CAREFULLY AND FOL-
LOW THEM COMPLETELY -

Section 1.05 - General information - Provides conver-
sion data, intake manifold calculations, wiring informa-
tion, and grounding information.

Section 1.10 - Description of Operation - Provides
basic data on the Detonation Sensing Module system
such as: system description, theory of operation, and
definitions.

ALWAYS BE ALERT FOR THE SPECIAL
WARNINGS WITHIN THE MANUAL TEXT. THESE
WARNINGS PRECEDE INFORMATION THAT IS
CRUCIAL TO YOUR SAFETY AS WELL AS OTHER
PERSONNEL WORKING ON OR NEAR THE
ENGINE. CAUTIONS OR NOTES IN THE MANUAL
CONTAIN INFORMATION THAT RELATES TO
POSSIBLE DAMAGE TO THE ENGINE OR ITS
COMPONENTS DURING ENGINE OPERATION OR
MAINTENANCE PROCEDURES.

This manual contains installation, operation, and main-
tenance instructions for the Detonation Sensing Module
system. There are four chapters within the manual and
each chapter contains one or more sections. The title of
each chapter or section appears at the top of each page.
To locate information on a specific topic, refer to the
Table of Contents at the front of the manual or the Index
at the back of the manual.

Recommendations and data contained in the manual
are the latest information available at the time of this
printing and are subject to change without notice. Since
engine accessories may vary due to customer specifi-
cations consult your local distributor or Waukesha
Engine Division Service Operations Department for any
information on subjects beyond the scope of this
manual.
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SECTION 1.00
SAFETY

SAFETY INTRODUCTION

The following safety precautions are published for your
information. Waukesha Engine Division, A Dresser
Company, does not, by the publication of these
precautions, imply or in any way represent that they are
the sum of all dangers present near industrial engines or
fuel rating test units. If you are installing, operating, or
servicing a Waukesha product, itis your responsibility to
ensure full compliance with all applicable safety codes
and requirements. All requirements of the Federal
Occupational Safety and Health Act must be met when
Waukesha products are operated in areas that are
under the jurisdiction of the United States of America.
Waukesha products operated in other countries must
be installed, operated, and serviced in compliance with
any and all applicable safety requirements of that
country.

For details on safety rules and regulations in the United
States, contact your local office of the Occupational
Safety and Health Administration (OSHA).

The words “danger,” “warning,” “caution,” and "note” are
used throughout this manual to highlight important
information. Be certain that the meanings of these alerts
are known to all who work on or near the equipment.

NOTE: This symbol identifies information which is
NECESSARY TO THE PROPER OPERATION, MAIN-
TENANCE OR REPAIR OF THE EQUIPMENT.

A c AUT'ON This symbol identifies in-
- formation about hazards
or unsafe practices. Disregarding this information

could result in PRODUCT DAMAGE AND/OR PER-
SONAL INJURY.

A WARNING

This symbol identifies Information about hazards or
unsafe practices. Disregarding this Information
could result In SEVERE PERSONAL INJURY OR
DEATH.

A DANGER

This symbol identifies Information about Immediate
hazards. Disregarding this information wil/ resultin
SEVERE PERSONAL INJURY OR DEATH.

SAFETY TAGS AND DECALS

A WARNING

To avold severe personal injury or death, all
warning tags and decals must be visible and legible
to the operator while the equipment is operating.

EQUIPMENT REPAIR AND SERVICE

Proper maintenance, service, and repair are important
to the safe, reliable operation of the unit and related
equipment. Do not use any procedure not recom-
mended in the Waukesha Engine manuals for this
equipment.

A WARNING

To prevent severe personal injury or death, always
stop the unit before cleaning, servicing, or repalring
the unit or any driven equipment.

Place all controls in the OFF position and disconnect or
lock out starters to prevent accidental restarting. If
possible, lock all controls in the OFF position and take
the key. Put a sign on the control panel warning that the
unit is being serviced.

Close all manual control valves, disconnect and lock out
all energy sources to the unit, including all fuel, electric,
hydraulic, and pneumatic connections.

Disconnect or lock out driven equipment to prevent the
possibility of the driven equipment rotaling the disabled
engine.
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SAFETY

4 WARNING

To avold severe personal Injury or death, ensure
that all tools and other objects are removed from the
unit and any driven equipment before restarting the
unit.

A WARNING

Allow the engine to cool to room temperature
before cleaning, servicing, or repalring the unit. Hot
components or fluids can cause severe personal
injury or death.

Some engine components and fluids are extremely hot
even after the engine has been shut down. Allow
sufficient time for all engine components and fluids to
cool to room temperature before attempting any service
procedure.

ACIDS

CHEMICALS
GENERAL

A WARNING

Always read and comply with safety labels on all
containers. Do not remove or deface the container
labels. Improper handling or misuse could result in
severe personal injury or death.

CLEANING SOLVENTS

A WARNING

Comply with the solvent manufacturer's recom-
mendations for proper use and handling of sol-
vents. Improper handling or misuse could result in
severe personal Injury or death. Do not use gaso-
line, paint thinners, or other highly volatile flulds for
cleaning.

LIQUID NITROGEN/DRY ICE

A WARNING

Comply with the acid manufacturer’s recommenda-
tions for proper use and handling of aclds. Improp-
er handling or misuse could resuit in severe
personal Injury or death.

BATTERIES
A WARNING

Comply with the battery manufacturer’s recommen-
dations for procedures concerning proper battery
use and maintenance. improper maintenance or
misuse could result In severe personal Injury or
death.

BODY PROTECTION
A WARNING

Always wear OSHA approved body, sight, hearing
and respiratory system protection. Never wear
lcose clothing, Jewelry, or long hair around an
engine. The use of improper attire or fallure to use
protective equipment may result in severe personal
injury or death.

A WARNING

Comply with the liquid nitrogen/dry ice manufactur-
er's recommendations for proper use and handling
of liquid nitrogen/dry Ice. Improper handling or use
could result In severe personal injury or death.

COMPONENTS
HEATED OR FROZEN

A WARNING

Always wear protective equipment when Installing
or removing heated or frozen components. Some
components are heated or cooled to extreme
temperatures for proper installation or removal.
Direct contact with these parts could cause severe
personal injury or death.

INTERFERENCE FIT

A WARNING

Always wear protective equipment when Installing
or removing components with an Interference fit.
Installation or removal of Interference components
may cause flying debris. Fallure to use protective
equipment may result In severe personal injury or
death.

1.00-2
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SAFETY

COOLING SYSTEM
A WARNING

Always wear protective clothing when venting,
flushing or blowing down the cooling system.
Operational coolant temperatures can range from
180° - 250° F (82° - 121° C). Contact with hot coolant
or coolant vapor can cause severe personal injury
or death.

A WARNING

Do not service the cooling system whlle the engine
is operating or when the coolant Is hot. Operational
cooclant temperatures can range from 180° - 250° F
(82° - 121° C). Contact with hot coolant or vapor can
cause severe personal Injury or death.

ELECTRICAL
GENERAL

A WARNING

Do not Install, set up, maintain, or operate any
electrical components uniess you are a technically
qualified Indlvidual who is familiar with the electri-
cal elements Involved. Electrical shock can cause
severe personal Injury or death.

A WARNING

Disconnect all electrical power supplies before
making any connections or servicing any part of the
electrical system. Electrical shock can cause se-
vere personal Injury or death.

IGNITION

A WARNING

Avolid contact with ignition units and wiring. igni-
tion system components can store electrical ener-
gy and if contacted can cause electrical shocks.
Electrical shock can cause severe personal Injury
or death.

A WARNING

Properly discharge any electrical component that
has the capability to store electrical energy before
connecting or servicing that component. Electrical
shock can cause severe personal injury or death.

EXHAUST

A WARNING

Do notinhale engine exhaust gases. Exhaust gases
are highly toxic and could cause severe personal
Injury or death.

Ensure exhaust systems are leak free and that all
exhaust gases are properly vented.

A WARNING

Do not touch or service any heated exhaust
components. Allow sufficlent time for exhaust
components to cool to room temperature before
attempting any service procedure. Contact with hot
exhaust system components can cause severe
personal injury or death.

FIRE PROTECTION
A WARNING

Refer to local and federal fire regulations for
guidelines for proper site fire protection. Fires can
cause severe personal Injury or death.
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SAFETY

FUELS
GENERAL

A WARNING

Ensure that there are no leaks in the fuel supply.
Engine fuels are highly combustible and can ignite
or explode causing severe personal Injury or death.

GASEOUS

A WARNING

Do not inhale gaseous fuels. Some components of
fuel gas are odoriess, tasteless, and highly toxic.
inhalation of gaseous fuels can cause severe
personal Injury or death.

A WARNING

Shut off the fuel supply If a gaseous engine has
been cranked excessively without starting. Crank
the engine to purge the cylinders and exhaust
system of accumulated unbumed fuel. Fallure to
purge accumulated unburned fuel in the engine and
exhaust system can result in an explosion resulting
In severe personal injury or death.

LIQUID

A WARNING

Do notingest liquid fuels or breathe in their vapors.
Liquid fueis may be highly toxic and can result in
severe personal Injury or death.

A WARNING

Use protective equipment when working with liquld
fuels and related components. Liquid fuel can be
absorbed into the body resulting in severe personal
injury or death.

INTOXICANTS AND NARCOTICS
A WARNING

Do not allow anyone under the Influence of intoxi-
cants and/or narcotics to work on or around
Industrial engines. Workers under the Influence of
Intoxicants and/or narcotics are a hazard both to
themselves and other employees and can cause
severe personal Injury or death to themselves or
others.

PRESSURIZED FLUIDS/GAS/AIR
A WARNING

Never use pressurized flulds/gas/air to clean cloth-
Ing or body parts. Never use body parts to check for
leaks or flow rates. Pressurized flulds/gas/air in-
Jected Into the body can cause severe personal
injury or death.

Observe all applicable local and federal regulations
relating to pressurized fluid/gas/air.

PROTECTIVE GUARDS
A WARNING

Provide guarding to protect persons or structures
from rotating or heated parts. Contact with rotating
or heated parts can result in severe personal injury
or death.

Itis the responsibllity of the engine owner to specify
and provide guarding.

SPRINGS

A WARNING

Use appropriate equipment and protective gear
when servicing or using products that contains
springs. Springs, under tension or compression,
can eject If improper equipment or procedures are
used. Fallure to take adequate precautions can
result in serious personal injury or death.

1.00-4

FORM 6278 First Edition



SAFETY

TOOLS
ELECTRICAL

WELDING
GENERAL

A WARNING

A WARNING

Do not Install, set up, maintain, or operate any
electrical tools unless you are a technically quali-
fied individual who Is familiar with them. Electrical
tools use electricity and if used improperly could
cause severe personal injury or death.

HYDRAULIC

A WARNING

Do not Install, set up, maintaln, or operate any
hydraulic tools unless you are a technically quali-
fied Individual who Is famillar with them. Hydraulic
tools use extremely high hydraulic pressure and If
used Improperly could cause severe personal
injury or death.

A CAUT|0N Always follow recom-

mended procedures
when using hydraulic tenslioning devices. Iimproper
use of hydraulic tensioning tools can cause severe
engine damage.

PNEUMATIC

A WARNING

Do not Install, set up, maintain, or operate any
pneumatic tools unless you are a technically
qualified Individual who is famillar with them.
Pneumatic tools use pressurized air and If used
Improperly could cause severe personal injury or
death.

WEIGHT

A WARNING

Always consider the welight of the item being lifted
and use only properly rated lifting equipment and
approved lifting methods. Fallure to take adequate
precautions can resulit in serlous personal Injury or
death.

A WARNING

Never walk or stand under an engine or component
whileitis suspended. Failure to adhere to this could
result in severe personal Injury or death.

Comply with the welder manufacturer’s recommen-
dations for procedures concerning proper use of
the welder. Improper welder use can resuitin severe
personal injury or death.

ON ENGINE

A CAUTION | 200 ounded be.
fore attempting to weld on or near an engine. Fallure

to properly ground the welder could resultin severe
engine damage.

Disconnect the ignition
A CAUTION harness before welding
on or near an engine to eliminate charging of an
ignition system capacitor. Fallure to disconnect the

ignition harness could result in severe engine
damage.
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SECTION 1.05

GENERAL INFORMATION

Table 1.05-1. English To Metric Formula Conversion Table

CONVERSION

FORMULA

EXAMPLE

Inches to Millimeters

Inches and any fraction in decimal equivalent
multiplied by 25.4 equals millimeters.

2-5/8in. = 2.625 x 25.4 = 66.7 mm

Cubic Inches to Litres

Cubic inches multiplied by 0.01639 equals litres.

9388 cu. in. = 9388 x 0.01639 = 153.9L

Ounces to Grams

Ounces multiplied by 28.35 equals grams.

210z.=21x2835=595¢g

Pounds o Kilograms

Pounds multiplied by 0.4536 equals kilograms.

22,550 Ib. = 22,550 x 0.4536 = 10,229 kg

Inch Pounds to Newton-meters

Inch pounds multiplied by 0.113 equals
Newlon-meters.

360 in-ib = 360 x 0.113 = 40.7 N'm

Foot Pounds to Newton-meters

Foot pounds multiplied by 1.3558 equals
Newton-meters.

145 ft-1b = 145 x 1.3558 = 197 N'm

Pounds per Square Inch to Bars

Pounds per square inch multiplied by 0.0690
equals bars.

9933 psi = 9933 x 0.0690 = 685 Bar

Pounds per Square Inch to
Kilograms per Square Centimeter

Pounds per square inch multiplied by 0.0703
equals kilograms per square centimeter.

45 psi = 45 x 0.0703 = 3.2 kg/em?

Pounds per Square Inch to
Kilopascals

Pounds per square inch multiplied by 6.8947
equals kilopascals.

45 psi = 45 x 6.8947 = 310 kPa

Fluid Ounces to Cubic Centimeters

Fluid ounces muitiplied by 29.57 equals
cubic centimeters.

8 0z. = B x 29.57 = 237 cC

Gallons to Litres Gallons multiplied by 3.7853 equals litres. 148 gal. = 148 x 3.7853 = 560 L
Degrees Fahrenheit to Degrees Degrees Fahrenheit minus 32 divided by 1.8 o
Centigrade eqegals degrees Centigrade. y 212°F -32+1.8=100°C

Table 1.05-2. Metric To English Formula Conversion Table

CONVERSION

FORMULA

EXAMPLE

Millimeters to Inches

Millimeters multiplied by 0.03937 equals inches.

67 mm = 67 x 0.03937 = 2.6 in.

Litres to Cubic Inches

Litres multiplied by 61.02 equals cubic inches.

153.8 L = 153.8 x 61.02 = 8385 cu. in.

Grams to Ounces

Grams multiplied by 0.03527 equals ounces.

595 g = 595 x 0.03527 = 21.0 oz.

Kilograms to Pounds

Kilograms multiplied by 2.205 equals pounds.

10,228 kg = 10,228 x 2.205 = 22,553 Ib.

Newton-meters to inch Pounds

Newton-meters multiplied by 8.85 equals
inch pounds.

40.7 N-m = 40.7 x 8.85 = 360 in-Ib

Newton-meters to Foot Pounds

Newton-meters muitiplied by 0.7375 equals
foot pounds.

197 N-m = 197 x 0.7375 = 145 ft-Ib

Bars to Pounds per Square inch

Bars multiplied by 14.5 equals pounds per
square inch.

685 Bar = 685 x 14.5 = 9933 psi

Kilograms per Square Centimeter
to Pounds per Square inch (psi)

Kilograms per square centimeter multiplied by
14.22 equals pounds per square inch.

3.2 kg/cm? = 3.2 x 14.22 = 46 psi

Kilopascals to Pounds per Square Inch
(psi)

Kilopascals multiplied by 0.145 equals pounds
per square inch.

310 kPa = 310 x 0.145 = 45.0 psi

Cubic Centimeters to Fluid Ounces

Cubic centimeters multiplied by 0.0338 equals
fluid ounces.

236 cc = 236 x 0.0338 = 7.98 oz.

Litres to Gallons

Litres muftiptied by 0.2684 equals gallons.

560 L = 560 x 0.264 = 148 gal.

Degrees Centigrade to Degrees
Faﬁrenheit =8

Degrees Centigrade multiplied by 1.8 plus 32
equals Degrees Fahrenheit.

100°C =100x1.8+32=212°F
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GENERAL INFORMATION

INTAKE MANIFOLD PRESSURE
CALCULATIONS

The only way to know for sure how much power the
engine is producing is to know the intake manifold
charge density. For a constant horsepower, the intake
manifold charge density must remain constant. In

If site atmospheric pressure is unavailable,
Table 1.05-3 can be used as an alternative; however,
you will need to know site elevation. Do not call the
local weather service for atmospheric pressure
because they may be located at a different aititude.

Table 1.05-3. Atmospheric Pressure Table

addition, it is important to remember that at different SITE ALTITUDE PRESSURE
altitudes the atmospheric pressure will be different (feet) (In-hg)
which, in turn, will produce different charge densities for 0 29.92
the same power output. Understanding this, intake 1,000 28.86
manifold pressure can be calculated for various alti- 2,000 27.82
tudes and intake manifold temperatures. Given below is 2000 7T
a sample calculation you can model to determine intake : .
manifold pressure at your site. 4,000 Clad
5,000 24.89
P2=P1xT2 6,000 23.98
T1 7,000 23.09
where: P1 = full load intake manifold ot pa
pressure at Waukesha 9.000 D)
T1 = full load intake manifold 10,000 20.58
temperature at Waukesha 11,000 19.79
T2= ini:ake manifold temperature at 12,000 19.03
sie 13,000 18.29
Because the above equation is based on the Ideal Gas L3000 17.57
Law, it is required that all of the values be corrected to 15,000 16.88
"absolute.” To do this, add the atmospheric pressure (in 16,000 16.21
the same units) to the pressures, and 460 to the 17,000 15.56
temperatures if using degrees Fahrenheit or 273 to the 18.000 14.04
temperature if using degrees Celsius. : -
19,000 14.33
For example, for a 12V-AT25GL operating at Waukesha 20,000 13.75
with 41" Hg intake manifold pressure and 120° F intake -
manifold temperature, the full load absolute intake 21,000 L3
manifold pressure equals the manifold gauge pressure 22,000 1263
plus the atmospheric pressure: 23,000 12.10
P1=41"Hg + 29.5" Hg = 70.5" Hg 24,000 11.59
The absolute intake manifold temperature equals: 25,000 11.10
T1 =120°F + 460 =580° R 26,000 10.62
At a particular 12V-AT25GL operating site, the intake 27,000 10.16
manifold temperature is: 28.000 9.72
T2=105°F + 460 = 565° R 20,000 9.29
The full load absolute intake manifold pressure is found 30,000 8.88
by: 31.000 8.48
P2=70.5 x 565 32,000 8.10
580 33,000 7.73
P2 =68.7"Hg 34,000 7.38
The atmospheric pressure at this site is an average zzg ::
24.7" Hg., therefore the full load intake manifold gauge : .
pressure is: 37,000 6.39
68.7"Hg - 24.7" Hg = 44" Hg 38,000 6.10
39,000 5.81
40,000 5.54
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GENERAL INFORMATION

WIRING REQUIREMENTS

All electrical equipment and wiring shall comply with
applicable local codes. This Waukesha standard de-
fines additional requirements for Waukesha engines.

A WARNING

Do not Install, set up, maintain, or operate any
electrical components unless you are a technically
qualified Individual who Iis famillar with the electri-
cal elements involved. Electrical shock can cause
severe personal Injury or death.

A WARNING

Disconnect all electrical power supplies before
making any connections or servicing any part of the
electrical system. Electrical shock can cause se-
vere personal Injury or death.

1. Whenever two or more wires run together, they
should be fastened together at no more than four (4) to
six (6) inch intervals, closer where necessary, with tie
wraps. Power wires (24 volts or greater) should never
be run together with any other instrument or control
wires. Spacing for these types of wires should be
six (6) inches minimum to eliminate electrical “noise”
problems in the instrument or control wires.

2. All wires should be mounted off hot areas of the
engine with insulated clips, at intervals of no more than
twelve (12) inches, closer where necessary. Wires must
never be run closer than six (6) inches to exhaust
manifolds, turbochargers, or exhaust pipes.

3. Incaseswhere wires do notrun over the engine, they
should be fastened to rigid, non-moving bodies with
insulated clips when possible or tie wraps. Fasteners
should be spaced at no more than twelve (12) inch
intervals.

4, When wires run through holes, rubber grommets
should be installed in holes to protect the wires. Wires
should never be run over rough surfaces or sharp edges
without protection (see ltem 11).

A CAUTION| 2 i o

electrical RTVs can emit corrosive gases that can
damage electrical connectors.

5. An electrical grade RTV should be applied around
the wires entering all electrical devices such as Murphy
Junction Boxes and gas valves, Syncro Start speed
switches, microswitch boxes used in conjunction with
safety equipment, solenoids, etc. An electrical grade
RTV is to be applied immediately after wire installation
and prior to the engine entering the test room.

6. A small “drip loop" should be formed in all wires
before entering the electrical devices. This drip loop
will reduce the amount of moisture entering electrical
device via the wires if an electrical grade RTV does not
seal completely.

7. The following procedures should be followed for
wires entering engine junction boxes:

« Bottom entrance best and side entrance second
best.

* Insert grommet in opening to protect wires.

« Wires to contain “drip loop” before entering box,
except where using bottom entrance.

» When installing flexible conduit, use straight connec-
tor for side entrance. If top entrance is required, use
elbow connector.

8. If wire harness has a covering, clamp harness so
openings of covering are downward.

9. The routing of wires should be determined for
reliability and appearance and not by shortest distance.

10. Installation connection wire must be coiled and
secured to provide protection during shipment.

11. Each end of flexible metal conduit must have an
insulating sleeve to protect wires from chafing.

A WARNING

Always label “HIGH VOLTAGE" on engine mounted
equipment over 24 volits. Fallure to adhere to this
warning could result in personal Injury or death.

12. All engine mounted electrical equipment over
24 volts shall have "HIGH VOLTAGE" warning decal.
Decal to be attached to all the equipment and junction
boxes on visible surface (vertical surface whenever
possible).

13. Wiring that is routed in rigid or flexible conduit shall
have all wire splices made only in junction boxes, outlet
boxes, or equipment boxes. Wire splices shall not be
located in the run of any conduit.
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GENERAL INFORMATION

POWER REQUIREMENTS FOR CUSTOM
ENGINE CONTROL® PRODUCTS

Table 1.05-4 provides you with the power requirements
for Waukesha's Custom Engine Control® (CEC) prod-
ucts. An oscilloscope must be used to verify ripple
limitations. All power connections must be in accor-
dance with the applicable electrical codes.

NOTE: To power the CEC Ignition Module, a nominal
supply of 24 VDC with less than a 2 volt peak-to-peak
ripple is recommended for compatibility with other CEC
products.

CAPACITIVE DISCHARGE AND
GROUNDING

A Capacitive Discharge (CD) ignition system, such as
the CEC Ignition Module, requires an external power
source and special wiring requirements.

This ignition system contains several large energy
storage capacitors. When firing a spark plug, the energy
stored in one of these capacitors is rapidly discharged
into an ignition coil which converts it to the high tension
ignition voltage. Having been discharged, the energy
storage capacitor must then be recharged to be ready to
fire again. The storage capacitor is typically recharged

by drawing energy from the power supply as quickly as
possible, resulting in a high current flow (typically
30 amps or more) in the power supply wiring for a short
period of time.

The average ignition system current remains low
(1 or 2 amps depending on the number of cylinders,
engine speed, and supply voltage) since the high
current only flows for the short period of time and
virtually no current flows the rest of the time. However,
the wiring must be sized for the high instantaneous
currents. In addition, the grounding, particularly where
the ground is “referenced,” becomes more critical when
electronic controls are used on engines having this type
of CD ignition system.

With ignition power supply currents of approximately
30 amps, the resistive voltage drop of the wiring can
easily reach a volt or two. As a result, it is necessary to
reference all of the grounds to the same point. Since
many electronic sensors are internally grounded, the
engine crankcase has been chosen as THE GROUND
reference to minimize problems with sensor signals. By
following the recommended wiring and grounding
procedures, the concerns associated with the ignition
power supply wiring voltage drops can be greatly
reduced or eliminated.

Table 1.05-4. Power Requirements For Waukesha Custom Engine Control® Products

PEAK-TO-
NOMINAL OPERATING
CEC PRODUCT VOLTAGE |TOLERANCE | RANGE oL OPER‘\‘::‘:’E)URHENT
(volts DC) woitsDC) | (HLELG
Ignition Module (IM) 24 +33%, -58% | 10.0-32.0* | less than 2" 2 (typical)
R et L 24 +25%, -10% | 216-300 | tessthan2 15
Air/Fuel Module (AFM) System 24 +25%, -10% 21.6 - 30.0 less than 2 25 .
(all rich burn applications)
lean b icat VHP 6
jean burn ications on
( cylinder :ﬁ] all VGF engines)
32.0
(lean bum agplicaﬁnm on all AT
and VHP 12 & 16 cylinder engines)
R ) ayatem 24 +25%, -10% | 21.6-30.0 less than 2 15

NOTE: *The voltage specifications provided in this table apply to the power that is o
ification(s) to other system components if m&}
“*For campaﬂtﬂ:‘ty with other CEC products, a nominal supply of 24 VDC with

will su, the correct vollage s,

to power the |

be supplied to the the CEC modules. The CEC modules
uired, such as oxygen sensors usedin the AFM system.
ess than a 2 volt peak-to-peak ripple is recommended

1.05-4
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SECTION 1.10
DESCRIPTION OF OPERATION

CUSTOM ENGINE CONTROL®
DETONATION SENSING MODULE SYSTEM

SYSTEM DESCRIPTION

Detonation is the autoignition of end gas after the spark
plug has fired that is not being consumed in normal
flame-front reaction in an engine’s combustion cham-
ber. When this happens, two pressure waves, created
by the two flame-fronts, slam together creating a high
pressure pulse which causes an audible “ping” or
“knock” known as detonation. Avoiding detonation
conditions is critical since detonation is typically de-
structive to engine components.

Detonation is caused by site conditions and/or engine
misadjustment, not the engine. The conditions that
promote detonation are extremely complex. See “Deto-
nation Theory" in this section for a definition of
detonation and examples of detonation promoters and
reducers.

To prevent detonation from occurring, Waukesha
Engine has developed an electronic Custom Engine
Control® Detonation Sensing Module (DSM) system
that is designed to function with spark ignited Wauke-
sha AT, VGF (12 and 16 cylinders), and VHP engines
(see Figure 1.10-1). The DSM system protects Wauke-
sha spark ignited gas engines from damage due to
detonation.

NOTE: For maximum engine protection, the DSM
system must be connected to a safety shutdown.

COMPONENTS

The DSM, and its related system, are designed to
function with the CEC Ignition Module through a 14 pin
DSM expansion port (see Figure 1.10-2). The DSM
system also includes a Waukesha designed electronic
filter, knock sensors, and a number of interconnecting
cables and hamesses that may vary depending on the
application (see Figure 1.10-1).

The DSM system is customized for each application
with a personal computer. Minimum requirements
include an 80286-12 Mhz microprocessor, a 3.5 inch
high density (1.44 MB) floppy disk drive, an RS-232
serial port, and MS-DOS 3.3 or higher. However, a 386
or 486 based computer with both hard and fioppy drives
and a printer port is strongly recommended.

Figure 1.10-1. CEC Detonation Sensing Module
System

CEC IGNITION MODULE

14 PIN CONNECTOR

Figure 1.10-2. CEC Ignition Module With 14 Pin DSM
Expansion Port

The schematic in Figure 1.10-3 illustrates the electronic
route of the DSM system.
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DESCRIPTION OF OPERATION

IGNITION MODULE

TIMING DISC
AND “D” LEAD
PRIMARY

COIL HARNESS

WAUKESHA ENGINE'S DETONATION SENSING MODULE SYSTEM

DETONATION SENSING
MODULE

DETONATION SENSING
MODULE FILTER

llllltlll
AR Y

(o) == (o)

DC VOLTAGE
SOURCE

KNOCK SENSORS

Figure 1.10-3. Detonation Sensing Module System Layout

CANADIAN STANDARDS ASSOCIATION (CSA)

The DSM system meets North American Canadian
Standards Association (CSA) Class |, Division 2,
Group D Hazardous Location requirements. Under this
classification, the DSM system can operate safely in
locations where there is danger of explosion due to the
presence of flammable gases.

A c AUTION Never substitute any

components of the CSA
certified DSM system. Substitution of components
may Impair suitability for Class I, Division 2
Group D Hazardous Location requirements. Disre-
garding this information could result In product
damage and/or personal injury.

ENGINES SERVED

Currently, the DSM system is designed to function with
spark ignited Waukesha AT, VGF (12 and 16 cyiinders),
and VHP engines. All information about the engine
model and application is programmed to the DSM
module using a personal computer.

IGNITION TIMING ADJUSTMENTS

The DSM system functions by monitoring vibrations at
each cylinder with knock sensors. When a signal
exceeds a detonation threshold, the DSM system,
through the CEC Ignition Module, retards ignition timing
incrementally. Ignition timing is adjusted on an individu-
al cylinder basis or in “cylinder pairs.” The descriptions
that follow describe the adjustment made on the
different engines.

* On 6 and 12 cylinder VHP engines, one knock sensor
is mounted below each cylinder head. When detona-
tion is detected with the DSM system, ignition timing is
adjusted on an individual cylinder basis.

» On8and 12 cylinder AT engines, one knock sensor is
mounted on each cylinder head. When detonation is
detected with the DSM system, ignition timing is
adjusted on an individual cylinder basis.

» On 12 cylinder VGF engines, one sensor is mounted
for two adjacent cylinders (6 sensors total); however,
when detonation is detected ignition timing is still
adjusted on an individual cylinder basis. Individual
timing Is possible because the engine alternately
fires a cylinder on each engine bank but the knock
sensor works for adjacent cylinders on the same
engine bank.

110-2
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DESCRIPTION OF OPERATION

» On 16 cylinder VHP engines, one sensor is mounted
below each cylinder head but ignition timing is
adjusted in “cylinder pairs.” Timing adjusts for two
cylinders (one on each bank) at once when detona-
tion is detected by either sensor of the paired
cylinders.

 On 16cylinder AT engines, one sensor is mounted on
each cylinder head but ignition timing is adjusted in
“cylinder pairs.” Timing adjusts for two cylinders (one
on each bank) at once when detonation is detected
by either sensor of the paired cylinders.

« On 16 cylinder VGF engines, one sensor is mounted
for two adjacent cylinders (8 sensors total). Ignition
timing is adjusted in “cylinder pairs.” Timing adjusts
for two cylinders (one on each bank) at once when
detonation is detected by either sensor of the paired
cylinders.

OPERATOR INTERFACE

The DSM module is equipped with several features to
inform site personnel of system status. These features
include:

e “Power,” “Alarm,” and “Shutdown" lights (LEDs) on the
front panel of the DSM module (see Figure 1.10-4)

* a liquid crystal display (LCD) located inside the
DSM module which continually shows the current
status of the system through diagnostic codes
(see Figure 1.10-5)

« the capability to drive remote alarms or lights

Example: For 6, 8, and 12 cylinder engines the DSM
module can detect if a sensor has been damaged or
disconnected. In either event, a default timing value is
imposed for the cylinder associated with the lost signal.
In addition to imposing the default timing, the DSM
module will also illuminate the yellow alarm LED on the
front cover, provide a signal for a remote alarm, and will
display the error code on the LCD within the DSM
module.

NOTE: For 16 cylinder engines a sensor test must be
performed to delect a lost sensor. The lost sensor check
procedure is explained in Section 4.10, Lost Sensor
Check Test On 16 Cylinder Engines. A test for lost
sensors should be performed whenever the safely
controls and alarms are tested on the engine.

DETI:‘NAT!C‘JN BEREING
‘,@, MODULE

Figure 1.10-4. Detonation Sensing Module Front Panel

INSIDE THE DSM MODULE
O O
e LCD
| Rl | S -
g SENSOA OV :':
SENSOR 02
SENSOR 03 §§§
SENSOR 04 ALV
sensonos SELECTOR
SENSOR 08 E Qock
SENSORO? ASEY
BENSOR 08 spea
aEcen
EENSOR 09 DATAS
SENSOR 10 DATAS
SENSOR 11 E DaATAD
SENSOR 12 DATA2
SENSOA 13 DATA Y
SENSOR 14 DATAO
SENSOR 18 ves
SENSOR 18 MANUAL
O O

Figure 1.10-5. Detonation Sensing Module LCD

A WARNING

For maximum englne protection, the DSM system
must be connected to a safety shutdown. The DSM
system Is considered a safety system and, as such,

must be connected to shut down the engine if the
engine cannot be brought out of detonation. Disre-
garding thls information could resuit In severe
personal Injury or death.

NOTE: Refer to Section 2.10 DSM System Power And
Alarm Connections for installation.
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THEORY OF OPERATION

The DSM system senses detonation with a technique
called “windowing.” This technique allows the DSM
system to look for detonation only during the combus-
tion time when detonation could be present.

The “window” opens shortly after the spark plug fires to
eliminate the effects of ignition noise. This noise is
caused from the firing of the spark plug and subsequent
“ring-out” of coils. The “end of sample window” is closed
near the end of the combustion event. This is a
predetermined angle after top dead center (ATDC) in
crankshaft degrees at which the “window” is closed
(programmable) (see Figure 1.10-6).

PRESSURE, PSIA

‘START OF

COMBUSTION DETONATION
en £ END OF SAMPLE
OPEN SAMPLE L]
WINDOW

IGNITION N
SPARK |

—_—r
—

0° TDC 30° 60°

TIME, DEGREES OF CRANKSHAFT ROTATION
Figure 1.10-6. Windowing Chart

For 16 cylinder engines, the window opens after a short
delay following the firing of the first cylinder in the cylinder
pair just as it does in the other applications, but the
window closes temporarily during the firing of the second
cylinder in the pair. The window is opened again to look at
the second cylinder during its combustion process. The
DSM then closes the “window” after the programmed
delay relative to the second cylinder in the “pair.”

The DSM module monitors for detonation using the
frequency output of each cylinder with engine mounted
knock sensors.

During detonation a unique vibration called “knock”
frequency is produced. Knock frequency is just one of
many frequencies created in a cylinder during engine
operation. The knock sensors mounted at each
cylinder convert engine vibrations to electrical signals
which are routed through a Waukesha designed
electronic filter (electronic filters are engine model
specific) (see Figure 1.10-7). This filter removes the
electrical signals that are not associated with detona-
tion and routes the knock signal to the DSM module.
When the filtered signal exceeds a predetermined limit
(detonation threshold), the DSM module, in conjunc-
tion with the Ignition Module, retards the ignition timing
for the cylinder (or cylinder pair in 16 cylinder applica-
tions) associated with that sensor. The predetermined
limit or detonation threshold can be reprogrammed
using the DSM system software and a personal
computer.

The DSM system controls timing between two predeter-
mined limits. The maximum advanced timing (name-
plate timing) at which the system will allow the engine to
operate is the Most Advanced Timing (programmable).
The minimum advanced timing at which the system will
allow the engine to operate is the Most Retarded Timing
(programmable). Several factors gointo the selection of
the retard limit, including exhaust temperature and
emission considerations.

SR
(ALL FREQUENCIES) ELECTRONIC FILTER FREQUENCY) DSM MODULE

Figure 1.10-7. DSM Electronic Filter Operation
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In the event that the DSM system senses detonation,
the ignition timing will be retarded at a predetermined
rate (programmable) until either the signal from the
sensor falls below the “detonation threshold” or the Most
Retarded Timing position is reached. Should detonation
continue once the Most Retarded Timing is reached, the
DSM module will iluminate the “Shutdown” light on the
module’s cover after a predetermined period of time
(programmable), and provide an output that can be
used to shut the engine off or activate other warning
devices. As soon as conditions permit, the DSM system
will advance spark timing to the original set-point at a
predetermined rate (programmable).

For 6, 8, and 12 cylinder applications, the DSM system,
in conjunction with the Ignition Module, is capable of
varying engine timing a total of 35 crankshaft degrees.
Twenty-five degrees of authority are available when
the “D" lead of the Ignition Module is grounded, and
31 degrees of authority are available when the “D" lead
is ungrounded. However, these two separate ranges of
adjustment overlap by 21 degrees so a total span of
35 degrees is available.

On 16 cylinder VGF and VHP applications, 20 degrees
of authority are available when the “D" lead of the
ignition Module is grounded, and 25 degrees of author-
ity are available when the “D" lead is ungrounded.
However, these two separate ranges of adjustment
overlap by 16 degrees so a total span of 29 degrees is
available.

On 16 cylinder AT applications, 20 degrees of authority
are available when the “D" lead of the Ignition Module is
grounded, and 19 degrees of authority are available
when the “D" lead is ungrounded. However, these two
separate ranges of adjustment overlap by 16 degrees
so a total span of 23 degrees is available.

NOTE: Ignition timing varies for each engine applica-
tion. Refer to the engine nameplate for engine timing
(°BTDC) or the Custom Engine Control® Ignition
Module Installation, Operation, And Maintenance
Manual Form 6253 or Form 6272 (for Models 811,
1211, and 1611) for more information.

The system also has a predetermined default timing
value (programmable) that is used during a predeter-
mined warm-up time period (programmable) and when
a low sensor output is detected. During engine warm-
up, the DSM system s disabled and is not protecting the
engine so the defaulttiming value is active. The purpose
of this delay is to prevent misleading vibration signals,
that may exist during the time that the engine is warming
up, from being incorrectly detected as detonation
signals. With careful selection of the default timing value
and the warm-up time period, it may be possible to
improve synchronization characteristics because the
engine should have better speed stability at the retarded
(from nameplate) default timing.

DETONATION THEORY

Detonation has been a known adversary of engine
operation for many years. Avoiding detonation condi-
tions is critical since detonation is typically destructive to
engine components. Severe detonation often damages
pistons, cylinder heads, valves, and piston rings.
Damage from detonation will eventually lead to com-
plete failure of the affected part. Detonation is prevent-
able; however, the conditions which promote detonation
are extremely complex and many variables can pro-
mote detonation at any one time. This section defines
detonation and gives examples of detonation promoters
and reducers.

In normal combustion, the forward boundary of the
burning fuel is called the “flame-front.” Research has
shown that combustion in a gaseous air/fuel homoge-
neous mixture ignited by a spark is characterized by the
more or less rapid development of a flame that starts
from the ignition point and spreads continually outward
in the manner of a grass fire. When this spread
continues to the end of the chamber without abrupt
change in its speed or shape, combustion is called
“normal.” When analyzing detonation, however, com-
bustion is never normal.

Detonation is due to the autoignition of the end gas after
spark ignition has occurred which is that part of the
air/fuel charge which has not yet been consumed in the
normal flame-front reaction. When detonation occurs, it
is because compression of the end gas by expansion of
the burned part of the charge raises its temperature and
pressure to the point where the end gas autoignites. If
the reaction of autoignition is sufficiently rapid and a
sufficient amount of end gas is involved, the two
flame-fronts will collide with sufficient force to be heard.
This is referred to as audible “ping” or “knock.”

The tendency to detonate will depend chiefly on the
temperature and pressure of the end gas in the
combustion chamber. Any change in engine operating
characteristics which affects end gas temperature will
determine whether combustion will result with or without
detonation. The greater the end gas pressure and
temperature and the time to which the end gas is
exposed to this severe stress, the greater will be the
tendency for the fuel to detonate.
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Detonation is an extremely complex subject when
dealing with internal combustion engines. The number
of unpredictable variables in actual field running en-
gines can be enormous. Table 1.10-1 lists the promot-

ers and reducers of detonation.
Table 1.10-1. Detonation Promoters And Reducers

PROMOTERS

REDUCERS

Higher Cylinder Temperature

Lower Cylinder Temperatures

Lower Octane Fuels

Higher Octane Fuels

More Advanced Spark Timing

Less Advanced Spark Timing

Higher Compression Ratios

Lower Compression Ratios

Higher Inlet Pressure

Lower Inlet Pressure

Higher Coolant Temperatures | Lower Coolant Temperatures
Lower Engine Speeds Higher Engine Speeds
Lower Atmospheric Humidity Higher Atmospheric Humidity
Higher Engine Load Lighter Engine Load
Stoichiometric Air/Fuel Ratio Lean or Rich Air/Fuel Ratios
(Rich Burn Engine) (Without Engine Overload)

Rich Air/Fuel Ratio

(Lean Burn Engine) Lean Alr/FUe‘l Ratios

DEFINITIONS

AutoCal: Automatic calibration of the detonation
threshold by the DSM Terminal Program.

NOTE: After doing any removal, repair, or replacement
of engine cylinder heads, cylinder liners, cylinder
gaskets, pistons, or knock sensors, the DSM system
must be re-AutoCaled using the DSM Terminal
Program and a personal computer.

Data-Set: A data-set is a group of site specific data
points that are created and then stored within the DSM
module. The DSM data-set includes values for: Most
Advanced Timing, Most Retarded Timing, End of
Sample Window angle, retard and advanced timing
values, warm-up delay time, and shutdown delay time.

Default Timing: The default timing is the retarded
ignition timing imposed by the DSM system when it is
not protecting against detonation. The DSM system
activates default timing for a cylinder when the cylin-
der's sensor is disabled, when the sensor fails, and
during engine warm-up delay. (PC programmable)

Detonatlon: Detonation occurs when part of the air/fuel
charge cannot wait for the normal flame~front, which was
started by the spark plug, to pass completely through the
combustion chamber. The advancing flame-front heats
and squeezes the unburned mixture until it explodes or
autoignites. A good comparison is a grass fire. Normal
combustion is similar to a grass fire. It begins at one end
of a field, and the flame-front progresses in an orderly
manner through the field. When all of the grass is burned,
the combustion stops. During “grass-detonation,” the
grass would begin buming normally, but before the
flames could sweep through the length of the field, some
portion of the unbumed grass would burst into flames.
When this happens in the combustion chamber of an
engine, two pressure waves, associated with the two
flame~fronts, slam together and cause the audible “ping”
or “knock."

Detonation Level: Voltage that a detonation signal
must exceed before the engine is considered to be in
detonation and individual cylinder timing is retarded.

End of Sample Window: This is a predetermined angle
after top dead center (ATDC) in crankshaft degrees at
which the window is closed. The window is used so that
detonation is only looked for during the combustion
event. (PC programmable)

EPROM: Erasable Programmable Read Only Memory.
This is the same as ROM (permanent memory) when
speaking about programming the DSM module. The
term EPROM is used to describe the electrical chip that
resides in the DSM modaule.

Filter: The filter isolates the “knock” frequency from
background engine noise and other frequencies.

Iinterface Program: The personal computer program
that is used to create data-sets and communicate with
the DSM system.

Knock Frequency: The unique vibration or frequency
that an engine exhibits while in detonation.

Knock: Engine detonation.

Knock Sensor: Converts engine vibration to an
electrical signal to be used by the DSM filter to isolate
the “knock” frequency.

LCD: Liquid Crystal Display. Numerical display located
inside the DSM module, that informs the system operator
of current DSM system status via coded messages.

1.10-6
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LED: Light Emitting Diode. A semiconductor that emits
light (not a tight bulb) and is used as power, alarm, and
shutdown indicators, located on the front of the DSM
module.

Most Advanced Timing: The maximum advanced
timing at which the DSM system will allow the engine to
aperate (nameplate timing). (PC programmable)

Most Retarded Timing: The minimum timing at which
the DSM system will allow a cylinder to retard in order to
contro! detonation (PC programmabie)

Pre-ignitlon: Pre-ignition is autoignition that occurs
prior to the timed spark ignition. it is caused by an
overheated surface in the combustion chamber.
Pre-ignition may lead to detonation because during
pre-ignition the combustion event is not initiated by
the Ignition System’s spark. Therefore, it is not
possible to control pre-ignition with the DSM system.

RAM: Random Access Memory. RAM, temporary DSM
system memory, is used to evaluate “test” data-sets
before storing to ROM. The contents of RAM are lost
whenever power to the DSM module is removed.

ROM: Read Only Memory. When the DSM module
configures data-sets to ROM, or permanent memory,
the data-set information is not lost when power to the
DSM module is removed. The DSM module allows a
limited number of saves to ROM (25 saves to ROM are
possible). Once ROM has been fully configured, the
EPROM chip in the DSM module must be replaced to
permit further saves to permanent memory.

Shutdown Delay: Amount of delay between the
moment when the cylinder reaches the Most Retarded
Timing during detonation and the time the shutdown
wamning becomes active while still in detonation.
(PC programmable)

Sinking Circult: An electronic switching circuit with a
single output terminal used to provide a path to ground.
This mechanism can be used as a trigger to drive
remote devices such as alarms, lights, and relays.
When the DSM system is operating correctly it is an
OPEN device. Any system fault will CLOSE the circuit.
The circuit is designed to handle a maximum current
rating of 1amp and a maximum voltage rating of
50 VDC (no AC voltages are allowed).

Timing Disk Reference: The angular relationship
between the magnet for the first cylinder to fire and top
dead center (TDC). Example: 25° BTDC

Warm-Up Delay: Amount of delay between the time the
engine begins rotating and when the DSM system takes
contro! of ignition timing. While this delay is active, the
cylinders are operating at the default timing. The
purpose of this delay is to prevent misleading vibration
signals, that may exist during the time the engine is
warming up, from being incorrectly construed as
“knock” signals. During the Warm-Up Delay time, the
DSM system is not protecting against detonation.
(PC programmable)

Windowing: This technique allows the DSM system to
look for detonation only during the combustion time
when detonation could be present.
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SECTION 2.00
MOUNTING DSM SYSTEM COMPONENTS

SYSTEM COMPONENTS

The DSM system includes a DSM module, a Waukesha
designed electronic filter, detonation knock sensors,
and hamesses that vary depending on the application
(see Figure 2.00-1). Table 2.00-1 lists the part numbers
for the components of the DSM system.

NOTE: Unless otherwise shown in Table 2.00-1, DSM
retrofit kit part numbers are same as production part
numbers.

NOTE: The filters used with the DSM system are engine
specific. If an incorrect filter is installed, the DSM system
will appear to work but will not protect against detonation.
Detonation can cause severe engine damage.

This chapter, Chapter 2 Detonation Sensing Module
System Installation, explains how to mount the
components of the DSM system (Section 2.00), make
wire hamess connections (Section 2.05), make power
connections to the DSM module and filter (Section 2.10),
make shutdown/alarm connections (Section 2.10), and
make ground connections (Section 2.10). DSM system
wiring diagrams for AT, VHP, and VGF engines are
provided in Section 2.15.

Table 2.00-1. Current DSM System Components

Figure 2.00-1. Detonation Sensing Module System

NOTE: The wiring diagrams included in this manual are
lo be used as a reference only. For additional reference,
use the wiring diagrams received with the DSM system
when making connections.

DESCRIPTION! PART NUMBER
CEC Detonation Sensing Module D740401 (EPROM Ver. 6.0) —
DSM Interface Program and Installation, Operation, & Maintenance Manual A740014A (Ver. 6.0) _
Knock Sensor :774431111(%\2 —
AT-25 A740412B —
AT-27 A740412A -
AT-27 16 Cylinder D740412H —_
VHP 9-3/8 A740412C —
Filter

VHP 8-1/2 A740412G —_
VHP 16 Cylinder C740412H —_
VGF GL 12 Cylinder A740412J -
VGF GL 18 Cylinder A740412K —_

(Continued)
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Harnesses

DESCRIPTION! PART NUMBER
“Sensor to Filter"Harness AD740222 AJ740222 (Retrofit)3
“Filter to DSM™ Harness C740225A F740225 (Retrofit)?
ATGL 8 Cylinder
“Filter Power” Harness C740230A 7402308 (Retrofit)3
“DSM to Ignition” Hamess 740221B 7402221 (Retrofit)®
“Sensor to Filter” Harness AE740222 (OEM) AH740222 (Retrofit)3
“Filter to DSM” Hamess C740225 (OEM) D740225 (Retrofit)3
ATGL 12 Cylinder
“Filter Power™ Harness 740230 (OEM) 7402308 (Retrofit)?
"DSM to Ignition™ Harness 740221A 7402221 (Retrofit)
“Sensor to Filter” Harness AA740222H —_
“Filter to DSM” Hamess AT40225E -
ATGL 16 Cylinder
“Filter Power" Harness G740230A _
“DSM to ignition” Hamess 740221A —
“Sensor to J-Box" Hamess AG740222 (740222 (Retrofit)?
*J-Box to Filter” Harness 740232 740232 (Retrofit)
VHP 6 Cylinder “Filter to DSM™ Harness E740225 E740225 (Retrofit)®
“Filter Power” Harness 7402308 7402308 (Retrofit)®
“DSM to Ignition" Harness 740221 740221 (Retrofit)3
“Sensor to J-Box" Hamess AA740222 A740222 (Retrofit)3
*J-Box to Filter” Harness 740231 740231 {Retrofit)?
VHP 12 Cylinder “Filter to DSM" Harness D740225 D740225 (Retrofit)®
“Filter Power™ Harness 740230B 7402308 (Retrofit)3
“DSM to Ignition™ Hamess 740221 740221 (Retrofit)?
“Sensor to J-Box™ Hamess AA740222C A740222C (Retrofit)?
*J-Box to Filter" Hamess 740231A 740231A (Retrofit)?
VHP 16 Cylinder “Filter to DSM" Harness G740225 G740225 (Retrofit)?
“Filter Power” Harness 7402308 7402308 (Retrofit)?
“DSM fo Ignition” Harness 740221 740221 (Retrofit)?
“Sensor to Filter” Hamess AM740222 T740222 (Retrofit)®
“Filter to DSM” Harness A740225C 740225C (Retrofit)®
VGF 12 Cylinder
*Filter Power" Harness F740230A 7402308 (Retrofit)®
“DSM to Ignition™ Harness A740221D 740221 (Retrofit)3
*Sensor to Filter” Harmness AK740222 N740222 (Retrofit)?
“Filter to DSM” Harmess A740225B 740225B (Retrofit)
VGF 16 Cylinder
“Filter Power” Harness E740230A 7402308 (Retrofit)?
“DSM to Ignition" Harness A740221E 740221 (Retrofit)?

NOTE: ! These are not all of the components required for installation of the DSM system. The customer must supply junction boxes, terminal
biocks, brackets, conduit assemblies, and other components depending on engine configuration. DSM system retrofit kits are available

see Table 2.00-2). Please contact your Waukesha Engine Distrib
The knock sensor (P/N A7401108) will become standard as remaini
have a knock sensor (F/N A740110A) that needs to be replaced, it is
adaptor (P/N 740225D). The pigtail allows you to install the new sensor to the existing wire harmnes
Distributor for more information.

Ei

utor for more information.
ng stock of the other knock sensor (P/N A740110A) is used. If you
possible to replace it with the new knock sensor using a pigtail
s. Pleasa contact your Waukesha

3 The P/N glven is for the hamess included in a retrofit kit. Hamesses for retrofit kits are different lengths than the hamesses that come
with an engine in a non-retrofit installation.

2.00-2
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MOUNTING DSM SYSTEM COMPONENTS

A WARNING

For maximum engine protection, the DSM system
must be connected to a safety shutdown. The DSM
system Is considered a safety system and, as such,
must be connected to shut down the engine if the
engine cannot be brought out of detonation. Disre-
garding this information could result In SEVERE
PERSONAL INJURY OR DEATH.

NOTE: Refer to Section 2.10, DSM System Power,
Alarm, And Ground Connections, for installation.

Table 2.00-2 lists the DSM retrofit kit part numbers for
AT, VHP, and VGF engines.

NOTE: DSM system retrofit kits are available. Please
contact your Waukesha Engine Distributor for more
information.

Table 2.00-2. DSM System Retrofit Kit P/Ns

MOUNTING THE DSM FILTER

Mount the DSM filter upright in an on or off engine
location using the vibration isolators supplied with the
filter (see Figure 2.00-2). Note the following concerning
filter installation:

* The filter must be mounted within approximately
15 feet (4.5 meters) of the engine (or knock sensor
junction box on VHP engines) due to wire length.

* The filter must also be mounted within approximate-
ly 15 feet (4.5 meters) of the DSM module due to
wire length.

* Ambient temperature may vary from -40° F (-40° C)
to 150° F (65° C).

* Although the filter is “splash-proof,” exposure to
direct sprays of water should be avoided.

DESCRIPTION RETROFIT KIT P/N The DSM filter must be
ATGL 8 Cylinder G-962-1557 A CAUTION SMEUNIed With thetentry
ATGL12 e T ports down. Improper mounting of the DSM fiiter
L= — could result in water entering the DSM filter enclo-
VHP 6 Cylinder G-962-1552 sure resulting in product damage.
VHP 12 Cylinder G-962-1553
VHP 16 Cylinder G-962- 1558
VGF 12 Cylinder G-962-1559
VGF 16 Cylinder G-962-1560
VIBRATION ISOLATOR
WASHER WASHER
HEX scnew\ \ A f
(O Q) e f g
r N
o) o) (] )
(= ) HEX SCREW
Wmpsshia -
MOUNTING PANEL
DETONATION SENSING MODULE
FALTER
> — ’
o O
u___._J
5 E0O pum [ ]]]| 0 =g
s
)

Figure 2.00-2. Mounting The DSM Fliter

FORM 6278 First Edition

2.00-3



MOUNTING DSM SYSTEM COMPONENTS

VIBRATION ISOLATOR

HEX SCREW - A /
\a—\ﬂ' | =g

WASHER e WASHER

—
Ml

\ HEX SCREW
L S

MOUNTING PANEL

T opmm B[] ]] 1 s

Figure 2.00-3. Mounting The DSM Module

MOUNTING THE DSM MODULE

Mount the DSM module upright in an on or off engine
location using the vibration isolators supplied with the
DSM module (see Figure 2.00-3). Note the following
concerning DSM module mounting:

* The DSM module must be mounted within approxi-
mately 15 feet (4.5 meters) of the CEC Ignition
Module due to wire length (a wire harness connects
the DSM module directly to the Ignition Module).

* Ambient temperature may vary from -40° F (-40° C)
to 150° F (65° C).

» Although the DSM module is “splash-proof,” expo-
sure to direct sprays of water should be avoided.

« Do not cut any new holes in the DSM module. Wire
routing is important. The wires must be directed
through the holes provided in the bottom of the DSM
module as shown in Figure 2.00-4.

A c AUTION Route the DSM system
wires through the cor-
rect port on the DSM module. The wires must be
directed through the holes provided In the bottom
of the DSM module. If the wires are routed through
the wrong port, electrical interference may result,
affecting the performance of the DSM system.

A CAUTION | ;5° nciived with the
entry ports down. Improper mounting of the DSM

module could result in water entering the DSM
module enclosure resulting in product damage.

ITr—Tr—Tr—

& J

T
FILTER
CONNECTIONS\
C \\ .]
PO PORT  PORT
an 1 2 3 o,

POWER SUPPLY WIRING, ALARM “DSM TO IGNITION”

AND SHUTDOWN CONNECTIONS HARNESS
Figure 2.00-4. DSM Module Condult Ports
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MOUNTING DSM SYSTEM COMPONENTS

MOUNTING THE KNOCK SENSORS

Knock sensors convert engine vibration to an electrical
signal that is sent to the DSM filter. The number,
location, and mounting procedure of the knock sensors
are dependant on the series and age of your engine. On
AT engines, knock sensors are installed on the horizon-
tal or top cylinder head location. On VHP and VGF
engines, knock sensors are installed just below the
intake port on the side of the engine crankcase.
Continue with the section “AT Series Engines,” “VHP
Series Engines,” or “VGF Series Engines” to mount the
DSM knock sensors on your engine.

AT SERIES ENGINES

The following items are needed for field installation of
the knock sensors on AT cylinder heads without
predrilled knock sensor mounting holes:

¢ Drill/Tap Fixture (Tool P/N 473011)

* 1/4" Drill bit

* 7/16" Drill bit

¢ 5/8" Drill bit

¢ Tap and Bottoming Tap, 12 mm x 1.25

AT Knock Sensor Mounting Steps

The knock sensors are installed on the left horizontal or
top cylinder head locations (see Figure 2.00-5). As of
May 1994, all AT cylinder heads are drilled at the factory
to accommodate the installation of the knock sensors. If
the cylinder heads are predrilled, continue with Step 16.
If the cylinder heads are not predrilled, continue with
Step 1.

NOTE: A knock sensor with its connector wil extend
about two inches away from the surface of the cylinder
head. There should be at least three inches of clearance
perpendicular to the knock sensor surface.

All harnesses must be

A CAUTION routed at least four In-

ches away from Ignition or other high voitage wiring
(including ignition coll primary wiring). If knock
sensor wires are bundled with other wires, electri-
cal Interference may result, affecting the perfor-
mance of the DSM system.

1. Examine the cylinder head surface to the left of the
valve cover. This area must be free of obstruction and
paint. Secure any loose wires or tubes that maybe in the
area.

VALVE
COVER

LOCATION OF
KNOCK SENSOR

KNOCK

CYLINDER
HEAD
CYLINDER -
HEAD Jl U J ]
. g
AT SERIES LEFT SIDE VIEW AT SERIES REAR VIEW
Figure 2.00-5. Knock Sensor Location On AT Serles Engines
FORM 6278 First Edition 200-5



MOUNTING DSM SYSTEM COMPONENTS

DRILL FIXTURE

BUSHINGS

Figure 2.00-8. Driil/Tap Fixtures For Mounting Knock
Sensors - AT Serles (Tool P/N 473011)

2. Clean the top surface area on the left side of the
cylinder head.

3. Place the drill fiture over the two left studs of the
cylinder head (as viewed from the pre-chamber hole
side) (see Figure 2.00-6 and Figure 2.00-7).

4. Place the 1/4" bushing into the drill fixture.

.-r';
DRILL FIXTURE

Figura 2.00-7. Drill Fixture Mounting - AT Series

5. Secure the drill fixture to the cylinder head studs with
two nuts from an AT cylinder head shipping plate.

6. Oilthe bushing hole and drill a 1/4” hole 3/4" (19 mm)
deep using the bushing as a guide. Oil the drill bit as
necessary while drilling.

7. Remove the 1/4" bushing from the drill fixture. Place
the 7/16" bushing into the drill fixture. Oil the bushing
hole and drill a 7/16" hole 3/4" (19 mm) deep using the
bushing as a guide. Oil the drill bit as necessary while
drilling.

8. Remove the 7/16" bushing from the drill fixture.

9. Use a 5/8" drill bit to put a slight chamfer on the 7/16”
drilled hole.

10. Clean debris from the hole.
11. Place the 31/64" bushing into the drill fixture.

12. Oil tap and place tap into bushing on drill fixture.
Tap hole until tap just touches bottom. Oil as necessary
while tapping. Remove the tap and clean threaded hole.

NOTE: To prevent tap breakage, do not force tap
against bottom of blind hole.

13. Use bottoming tap to finish tapping hole. Remove
tap.

14. Remove the 31/64" bushing from the drill fixture.
15. Remove the drill fixture from the studs.

16. Thoroughly clean hole and area around tapped
hole. Make sure knock sensor mounting surface is free
of paint.

Drilled and tapped hole
A CAUT|0N (knock sensor surface)
must be flat, smooth (RMS 125), and be perpendicu-
lar to the drilied hole. Make sure knock sensor
mounting surface Is free of paint. If the knock
sensor Is not mounted flush with the cylinder head
surface or if the cylinder head surface Is not within
RMS 125, the knock sensor WILL provide incorrect
signals to the DSM system.

A c AUTION Do not drop or mishan-

die knock sensor. Knock
sensor damage may occur if knock sensor Is
mishandled.

17. Install knock sensor into the threaded hole. Torque
knock sensor to 20 - 25 ft-Ib (27 - 34 N-m). Verify that
the knock sensor is seated flat against the head surface.
Knock sensor MUST have full-face contact with
mounting surface. Imperfections in the surface that
the sensor mounts against can cause higher sensor

output.

LA CAUTION |7, ' e Sver:

tightening will cause damage to the knock sensor.

18. Repeat this mounting procedure for each cylinder * $

head.

2.00-6
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MOUNTING DSM SYSTEM COMPONENTS

VHP SERIES ENGINES

The following items are needed for field installation of
the knock sensors on an engine crankcase without
predrilled knock sensor mounting holes:

* Drill/Tap Fixture (Tool P/N 474021)

* 1-1/4" Spot face

 1/4” Drill bit

* 7/16" Drill bit

* 5/8” Drill bit

* 1/2"-13 x 2-1/4" Capscrews (2)

e Tap and Bottoming Tap, 12 mm x 1.25

VHP Knock Sensor Mounting Steps

The knock sensors are installed just below the intake ports
on the sides of the engine crankcase (see Figure 2.00-8
and Figure 2.00-9). As of April 1994, all VHP crankcases
are drilled at the factory to accommodate the installation of
the knock sensors. If the knock sensor holes are
predilled, continue with Step 18. If the knock sensor holes
are not predrilled, continue with Step 1.

NOTE: A knock sensor with its conneclor will extend
about two inches away from the surface of the crank-
case. There should be at least three inches of clearance
perpendicular to the knock sensor surface.

Figure 2.00-8. Knock Sensor Locatlon - VHP Serles

Figure 2.00-9. Pre-Drilled Knock Sensor Location
With Intake Manifold Removed - VHP Series

1. Remove the lower two capscrews that secure the
intake manifold to the cylinder head. Secure any
brackets, tubing, or wiring that may be connected to
these capscrews.

2. Examine the crankcase area directly below the
intake manifold connection. This area must be free of
obstruction and paint. Secure any loose wires or tubes
that may be in the area.

All harnesses must be
A CAUT|0N routed at least four In-
ches away from Ignition or other high voltage wiring
(including Ignition coll primary wiring). If knock
sensor wires are bundled with other wires, electri-
cal interference may resuit, atfecting the perfor-
mance of the DSM system.

3. Usingthe two 1/2"-13 x 2-1/4" capscrews, secure the
drill fixture onto the intake manifold flange using the two
lower bolt holes (see Figure2.00-10 and
Figure 2.00-11). Tighten capscrews.

BUSHINGS

DRILL FIXTURE

Figure 2.00-10. Drill/Tap Fixtures For Mounting
Knock Sensors - VHP Serles (Tool P/N 474021)

FORM 6278 First Edition
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MOUNTING DSM SYSTEM COMPONENTS

N ——
i ¥ INTAKE MANIFOLI
25w s

) FLANGE

W
... ' CAPSCREW

Figure 2.00-11. Drlll Fixture Mounting - VHP Series
4. Place the 1/4" bushing into the drill fixture.

Do not drill deeper than
A CAUTION 3/4” (20 mm) deep or the

drill bit will break through the water jacket.

5. Oilthe bushing hole and drill a 1/4” hole 3/4" (20 mm)
deep using the bushing as a guide. Oil drill bit as
necessary while drilling.

6. Remove the 1/4” bushing from the drill fixture. Place
the 7/16" bushing into the drill fixture. Ol the bushing hole
and drill a 7/16" hole 3/4" (20 mm) deep using the
bushing as a guide. Oil drill bit as necessary while drilling.

7. Remove the 7/16" bushing from the drill fixture.

8. Use a 5/8" drill bit to put a slight chamfer on the 7/16"
drilled hole.

9. Clean debris from the drilled hole.

10. Using a 1-1/4" spot face, carefully spot face the
area around the 7/16" hole until the area is smooth and
free from paint. This surface mustbe free of burrs, have
a finish of RMS 125 or better, and be perpendicular to
the drilled hole.

NOTE: If the spot face in Step 10 has removed the
slight chamfer on the drilled hole, reapply chamfer using
the 5/8" drill bit.

11. Clean debris from the drilled hole.
12. Place the 31/64" bushing into the drill fixture.

13. Qil tap and place tap into bushing. Tap hole until tap
just touches bottom. Oil as necessary while tapping.
Remove the tap and clean threaded hole.

NOTE: To prevent tap breakage, do not force tap
against botiom of blind hole.

14. Use bottoming tap to finish tapping hole. Remove
tap.

15. Remove the 31/64" bushing from drill fixture.

16. Remove the drill fixture from the intake manifold
flange.

17. Reconnect intake manifold flange to cylinder head
using the two 1/2"-13 capscrews removed in Step 1.

18. Thoroughly clean hole and area around tapped
hole. Make sure knock sensor mounting surface is free
of paint.

A c AUT'ON Drilled and tapped hole

(knock sensor surface)
must be fiat, smooth (RMS 125), and be perpendicu-
lar to the drilled hole. Make sure knock sensor
mounting surface is free of paint. If the knock
sensor is not mounted flush with the cylinder head
surface or If the cylinder head surface is not within
RMS 125, the knock sensor WILL provide incorrect
signals to the DSM system.

A c AUTION Do not drop or mishan-

dle knock sensor. Knock
sensor damage may occur If knock sensor is
mishandled.

19. Install knock sensor into the threaded hole. Torque
knock sensor to 20 - 25 ft-lb (27 - 34 N-m). Verify that
the knock sensor is seated flat against the spot face.
Knock sensor MUST have full-face contact with
mounting surface. Imperfections In the surface that
the sensor mounts agalnst can cause higher sensor
output.

A CAUTION]2: 5o, oo g

tightening will cause damage to the knock sensor.

20. Repeat this mounting procedure for each cylinder.

2.00-8
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MOUNTING DSM SYSTEM COMPONENTS

VGF SERIES ENGINES - 12 AND 16 CYLINDER

The following items are needed for field installation of
the knock sensors on an engine crankcase without
predrilled knock sensor mounting holes:

* Dirill/Tap Fixture (Tool P/N 472070)
1/4" Drrill bit

7/16" Drill bit

5/8" Drill bit

10 mm Capscrews (2)

12 mm Capscrew (1)

VGF Knock Sensor Mounting Steps

The knock sensors are installed between every other
cylinder just below the intake port on the side of the
engine crankcase (see Figure 2.00-12). On VGF en-
gines, one knock sensor is mounted for two adjacent
cylinders (see Figure 2.00-14). On 12 cylinder VGF
engines there are a total of 6 knock sensors; 8 knock
sensors on 16 cylinder engines. As of April 1997, all
12 and 16 cylinder VGF crankcases are drilled at the
factory to accommodate the installation of the knock
sensors. If the knock sensor holes are predrilled,
continue with Step 20. If the knock sensor holes are not
predrilled, continue with Step 1.

NOTE: Although there is one knock sensor installed for
adjacent cylinders, when detonation is detected ignition
timing is still adjusted on an individual cylinder basis.
Individual timing is possible because the engine alter-
nately fires a cylinder on each engine bank but the
knock sensor works for adjacent cylinders on the same
engine bank. On 16 cylinder VGF engines, two cylinders
will always retard together due to DSM system design.

NOTE: One knock sensor is mounted for two adjacent
cylinders. Refer to Figure 2.00-14 for location of knock
sensors on crankcase.

1. Remove the upper right and upper left capscrews of
the two adjacent camshaft access covers. Secure any
brackets, tubing, or wiring that may be connected to
these capscrews.

2. Examine the crankcase area directly above the
auxiliary rocker arm locknut. Secure any loose wires or
tubes that may be in the area.

All harnesses must be
A CAUTION routed at least four In-
ches away from ignition or other high voitage wiring
(including Ignition coil primary wiring). If knock
sensor wires are bundied with other wires, electri-
cal Interference may result, affecting the perfor-
mance of the DSM system.

3. Hold the drill fixture against the bolt holes to
determine the location where the drill fixture will rest
against the engine crankcase (see Figure 2.00-13).
Mark the area and remove drill fixture.

4. Using a stiff scraper, remove the paint in the area
marked in Step 3. The drill fixture must rest against the

~ crankcase free of paint.

CAMSHAFT
ACCESS
COVER

KNOCK SENSOR
MOUNTING HOLES

; B
CONNECTING
ROD COVER
" ;

Figure 2.00-12. Knock Sensor Locatlons - VGF Serles

® -

BUSHINGS

DRILL FIXTURE

Flgure 2,00-13. Drill/Tap Fixtures For Mounting
Knock Sensors - VGF Serles (Tool P/N 472070)
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MOUNTING DSM SYSTEM COMPONENTS

KNOCK SENSOR
MOUNTING HOLE

INTAKE
MANIFOLD

12 CYLINDER
VGF ENGINE

CAMSHAFT
ACCESS DOOR

NOTE: Only one knock sensor per pair of cylinders is required
on each engine bank (182, 344, 5&6).
Sensor pairs are the same on both engine banks (left side shown)

KNOCK SENSOR
MOUNTING HOLE

16 CYLINDER
VGF ENGINE
= l4ar o 7 T INTAKE
, _ .-'=5-'-'([ / MANIFOLD
RPN i
Bl B®L LU N L A t‘;
- Le ooz R %, 12| R
L) - L e—— p—ia i i
i ,rT." .«-....;}f lg_l-c-m?[nl,:.____:_'._?h_ A .;T__..I;_ JJJ
i &7 ol . S i | 1 I |
CAMSHAFT | el \E =12 H ;{ = i
ACCESS DOOR | % =) L LTS "

A== p——=]

NOTE: Only one knock sensor per pair of cylinders is required
on each engine bank (1&2, 344, 546, 748).
Sensor pairs are the same on both engine banks (left side shown)

Figure 2.00-14. Knock Sensor Locations On VGF Englnes
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MOUNTING DSM SYSTEM COMPONENTS

A CAUTION |Ensure that the drill fix-

ture Is properly aligned
on the crankcase with the auxiliary rocker arm
locknut BEFORE drilling knock sensor mounting
hole. Misalignment of the drill fixture could cause
damage to the crankcase when drilling and/or
provide Incorrect signals to the DSM system.

5. Place drill fixture against the bolt holes of the
camshaft access cover and align drill fixture with the
auxiliary rocker arm locknut. The sensor mounting
hole to be drilled must be inline with the center of the
auxlilary rocker arm locknut as shown In
Figure 2.00-15.

2 !

P | .
s 1 ~

j .

.1 o, -
s -

. '?"""‘{‘. 7 ‘

_ Y G
N | | ¥t
DRILL FIXTURE | SENSOR MOUNTING
R l:___ HOLE LOCATION
_|._

®
__________ /]

—ie L{g@ St=
2 e
/i

“

AUXILIARY ROCKER
ARM LOCKNUT
J 3

i
i
i

Figure 2.00-15. Drlll Fixture Alignment - VGF Engines

6. Using the two 10 mm capscrews, secure the drill
fixture onto the adjacent door bolt holes of the camshaft
access covers (see Figure 2.00-16). Tighten capscrews.

NOTE: On crankcases built before 1995, use the
12 mm capscrew to secure the drill fixture to the fifth
camshattaccess cover bolt hole on a 16 cylinder engine
and the fourth cover bolt hole on a 12 cylinder engine.
These camshaft access covers on pre-1995 crank-
cases vary in design and require the larger capscrew
when using the drill fixture.

7. Place the 1/4" bushing into the drill fixture.

8. Oil the bushing hole and drill a 1/4" hole 3/4” (20 mm)
deep using the bushing as a guide. Qil drill bit as
necessary while drilling.

S
BUSHING
LOCATION

AUXILIARY ROCKER
ARM LOCKNUT

CAMSHAFT ACCESS
COVER

Figure 2.00-16. Drlll Fixture Mounting - VGF Series

A CAUTION |5 o o e e

drill bit will break through the crankcase.

9. Remove the 1/4" bushing from the drill fixture. Place
the 7/16" bushing into the drill fixture. Oil the bushing hole
and drill a 7/16" hole 3/4" (20 mm) deep using the
bushing as a guide. Qil drill bit as necessary while drilling.

10. Remove the 7/16" bushing from the drill fixture.

11. Use a 5/8" drill bit to put a slight chamfer on the
7/16" drilled hole.

12. Clean debris from the drilled hole.

13. Closely examine the surface. This surface must be
free of burrs and have a finish of RMS 125 or better.

14. Place the 31/64” bushing into the drill fixture.

15. Oil tap and place tap into bushing. Tap hole until tap
just touches bottom. Oil as necessary while tapping.
Remove the tap and clean threaded hole.

NOTE: To prevent tap breakage, do not force tap
against bottorn of blind hole.

16. Use bottoming tap to finish tapping hole. Remove
tap.

17. Remove the 31/64" bushing from drlll fixture.

18. Remove the drill fixture from the crankcase.

FORM 6278 First Edition

2.00 - 11



MOUNTING DSM SYSTEM COMPONENTS

19. Refasten the camshaft access doors using the
capscrews removed in Step 1.

20. Thoroughly clean hole and area around mounting
hole.

Drilied and tapped hole
A CAUT|ON (knock sensor surface)
must be flat, smooth (RMS 125), and be perpendicu-
lar to the drilled hole. Make sure knock sensor
mounting surface Iis free of paint. If the knock
sensor Iis not mounted flush with the cylinder head
-surface or If the cylinder-head-surface Is-not within
RMS 125, the knock sensor WILL provide incorrect
signals to the DSM system.

A CAUTION |3 on = e
sensor damage may occur If knock sensor Is
mishandled.

A CAUTION] . ;o' oo 8o

tightening will cause damage to the knock sensor.

NOTE: A knock sensor with its connector will extend
about two inches away from the surface of the
crankcase. There should be at least three inches of
clearance perpendicular to the knock sensor surface.

21. Install knock sensor into the threaded hole. Torque
knock sensor to 20 - 25 ft-Ib (27 - 34 N-m). Verify that
the knock sensor is seated flat against the crankcase
surface. Knock sensor MUST have full-face contact
with mounting surface. Imperfections in the surface
that the sensor mounts against can cause higher
sensor output.

22. Repeat this mounting procedure for each knock
sensor mounting location.

2.00 - 12
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SECTION 2.05
DSM SYSTEM COMPONENT CONNECTIONS

COMPONENT CONNECTIONS

In this section, you will be interconnecting the DSM
system components with the various DSM hamesses.
This section inciudes the steps required to connect the
knock sensors, DSM fiter, and DSM module. Power
connections are completed in Section 2.10, DSM Sysiem
Power, Alarm, And Ground Connections.

Figure 2.05-1 and Figure 2.05-2 illustrate the DSM
system connections that will be completed following the
steps in this section.

Continue with “Knock Sensor And Fliter Connections”
on the next page. -

COMPONENT CONNECTIONS DIRECT (AT AND VGF ENGINES)

GROUND WIRE

CONNECTOR

1. “SENSOR TO FILTER” HARNESS
2. “FILTER TO DSM” HARNESS
SENSOR 3. “DSM TO IGNITION" HARNESS

Figure 2.05-1. Component Connectlons Direct - AT And VGF Engines

COMPONENT CONNECTIONS WITH JUNCTION BOX (VHP ENGINES ONLY)

GROUND WIRE

CONNECTOR

1. “SENSOR TO J-BOX” HARNESS

2. “J-BOX TO FILTER” HARNESS
SENSOR 3. “FILTER TO DSM” HARNESS

4. “DSM TO IGNITION” HARNESS

Figure 2.05-2. Component Connections With Junction Box - VHP Engines Only

FORM 6278 First Edition
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DSM SYSTEM COMPONENT CONNECTIONS

KNOCK SENSOR AND FILTER
CONNECTIONS

COMPLETING THE KNOCK SENSOR AND FILTER
CONNECTIONS

On AT and VGF engines, individual sensor wires are
routed directly to the DSM filter. Complete the steps in
“Connections Routed Directly To The DSM Filter - AT
And VGF Engines.”

On VHP engines, individual sensor wires are routed
. through an engine mounted junction box and then to the
DSM filter. Complete the steps in the section entitled,
“Connections Routed Through An Engine Mounted
Junction Box - VHP Engines.”

The components of the DSM system are connected with
several different wire harnesses. In the steps that follow,
the harness name is enclosed in quotation marks
(Example: “sensor to J-box" harness).

Connections Routed Directly To The DSM Fliter -
AT And VGF Engines

A CAUTION All harnesses must be

routed at least four in-
ches away from ignition or other high voltage wiring
including Ignition coil primary wiring. It knock
sensor wires are bundled with other wires, siectri-
cal Iinterference may result, affecting the perfor-
mance of the DSM system.

NOTE: The wiring diagrams included in this manual are
to be used as a reference only. For additional reference,
use the wiring diagrams received with the DSM system
when making connections.

1. Verify that the knock sensors are mounted and
installed properly. The sensors must be torqued to the
correct specification. Refer to Section 2.00 Mounting
DSM System Components “Mounting The Knock Sen-
sors” for mounting instructions and specifications.

2 lLocate the “sensor to filter” harness
(see Figure 2.05-3).

NOTE: Actual shape (elbow or straight) of the 19 pin
connector varies due to engine configuration and DSM
installation requirements.

GROUND WIRE
19 PIN
CONNECTOR
TO FILTER
SIGNAL WIRES Pl m:g
TO SENSOR

SENSOR CONNECTOR

NOTE: Actualshape (elbow or straight) ofthe 19 pin connector
~ varies due to engine configuration and DSM

installation requirements.

Figure 2.05-3. “Sensor To Fllter” Harness

3. Attach each sensor connector of the "sensor to
filter” harness to the sensor of its corresponding
cylinder (or corresponding cylinder pair on VGF
engines) (see Figure 2.05-3). The signal wires from
the "sensor to filter" harness are labeled for their
corresponding cylinders or cylinder pairs and have
plastic connectors that attach to each sensor. There
are also labeled ground wires.

4. Attach each labeled ground wire of the "sensor to
filter” hamess to the engine crankcase. Each ground
wire must be securely attached to the engine crankcase
at a place where surface paint has been removed.

5. Attach the 19 pin connector of the “sensor to filter”
hamess to the input connector on the DSM filter
(see Figure 2.05-4). The input connector is the only
19 pin metal connector on the filter. The length of this
harness must not be altered.

FILTER COVER——\

Q0O
INPUT OUTPUT POWER
PR onBow T SvbE
{ 19 PIN 3PIN
\ I jams} y,

¥ =

Figure 2.05-4. DSM's Fliter input Connectors

2.05-2
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DSM SYSTEM COMPONENT CONNECTIONS

6. Locate the “filter to DSM” hamess (see Figure 2.05-5).

NOTE: Actual shape (elbow or straight) of the 14 pin
connector varies due to engine configuration and DSM
installation requirements.

7. Attach the 14 pin cylindrical connector of the “filter
to DSM" harness to the output connector on the filter
(see Figure 2.05-4 and Figure 2.05-5). The output
connector is the only 14 pin metal connector on the
filter.

8. Continue with the next section “DSM Module Con-
nections.”

LABELED SIGNAL WIRES TO
DSM MODULE

Ammtmn( 1)

14 PIN CONNECTOR
TO FILTER

NOTE: Actual shape (elbow or straight) ofthe 14 pin connector
varies due to engine configuration and DSM
installation requirements.

Figure 2.05-5. “Fiiter To DSM” Harness

Connections Routed Through An Engine Mounted
Junction Box - VHP Engines

On VHP engines, individual sensor wires are routed
through an engine mounted junction box and then to the
DSM filter.

A CAUT|ON All harnesses must be

routed at least four In-
ches away from ignition or other high voltage wiring
Including Ignition coll primary wiring. If knock
sensor wires are bundled with other wires, electri-
cal Interference may result, affecting the perfor-
mance of the DSM system.

NOTE: The wiring diagrams included in this manual are
to be used as a reference only. For additional reference,
use the wiring diagrams received with the DSM system
when making connections.

1. Locate the ‘“sensor to J-box" hamess

(see Figure 2.05-6).

2. Attach each plastic connector of the "sensor to
J-box" harness to the knock sensor of its corresponding
cylinder as labeled (see Figure 2.05-6). The signal
wires of the “sensor to J-box" harness are labeled with
their corresponding cylinder numbers and have plastic
connectors that attach to each sensor. There are also
labeled ground wires.

SIGNAL WIRES TO SENSOR
i. .—E\\ 37
GROUND WIRE

SENSOR CONNECTOR

LABELED WIRES
TO JUNCTION BOX

Figure 2.05-6. “Sensor To J-Box” Harness

3. Attach each labeled ground wire of the “sensor to
J-box” hamess to the engine crankcase. Each ground
wire must be securely attached to the engine crankcase
at a place where surface paint has been removed.

4. Attach the individual sensor and ground wires of the
“sensor to J-box" harness in the engine mounted
junction box (see Figure 2.05-7). Connect these wires
to a terminal strip in numerical order with the ground
wires dispersed evenly between the sensor wires.

NOTE: The junction box in Figure 2.05-7 is shown as
an example only. Junction box varies with engine
model.

NOTE: The individual sensor and ground wires of the
“sensor to J-box" harness may be shortened if
necessary.

FORM 6278 First Edition
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DSM SYSTEM COMPONENT CONNECTIONS

ENGINE MOUNTED JUNCTION BOX
6 -—b
3 )
1S ©
GND1 [ Mg =
CYLIR[™ < =
CYL2R[ | > o 2l
CYL3R|[™ | i =
CYL4R| | i o |
GND2 Sl ©
CYLSR [~ 3 5 o
CYL6R [~ 3 - =
cviL 18 ™ R
cyLaL I~ = ™ 2
GND3 [~ ke &
cvLa |~ ~H R
CyLaL T o
CYLS5L || [ =
CYL6L [ | —‘HL ® |
“J-BOX TO FILTER"
HARNESS
— “SENSOR TO J-BOX"
HARNESS
NOTE: Thejunction box shown is as an example only. Junction
box varies with engine model/.

Figure 2.05-7. “Sensor To J-Box” Harness
Connections In Junction Box
harness

5 Locate the “J-box to (filter”

(see Figure 2.05-8).

NOTE: Actual shape (elbow or straight) of the 19 pin
connector varies due to engine configuration and DSM
installation requirernents.

NOTE: The wires of the “J-box to filter” harness may be
shortened if necessary. The wires of the “J-box to filter”
harness MUST be run through conduit.

6. Attach the wires of the “J-box to filter” harness to the
corresponding inputs inside the engine mounted junc-
tion box (see Figure 2.05-7 and Figure 2.05-8). For
example, CYL 1R on the “sensor to J-box" harness
corresponds to CYL 1R on the “J-box to filter” harness.

7. Attach the 19 pin cylindrical connector of the “J-box
to filter” harness to the input connector on the DSM filter
(see Figure 2.05-9). The input connector is the only
19 pin metal connector on the filter.

8. Locate the ‘“fiter to DSM”
(see Figure 2.05-10).

NOTE: Actual shape (elbow or straight) of the 14 pin
connector varies due to engine configuration and DSM
installation requirements.

harness

19 PIN CONNECTOR
TO FILTER

LABELED WIRES TO JUNCTION BOX

NOTE: Actual shape (elbow or straight) of the 19 pin connecior
varies due to engine configuration and DSM
installation requirements.

Figure 2.05-8. “J-Box To Filter” Harness

FILTER COVEH——\

T

Figure 2.05-9. DSM's Filter input Connectors

14 PIN CONNECTOR
TO FILTER

LABELED SIGNAL WIRES TO DSM MODULE

NOTE: Actual shape (elbow orstraight) of the 14 pin connector

varies due to engine configuration and DSM
installation requirements.

Figure 2.05-10. “Fiiter To DSM” Harness

9. Attach the 14 pin cylindrical connector of the “filter to
DSM"” hamess to the output connector on the DSM filter
(see Figure 2.05-9 and Figure 2.05-10). The output
connector is the only 14 pin metal connector on the filter.

10. Continue with “DSM Module Connections” in this
section.

205-4
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DSM SYSTEM COMPONENT CONNECTIONS

DSM MODULE CONNECTIONS

A CAUTION | ;i1od ot icoutour nches

away from ignition or other high voltage wiring
including Ignition coll primary wiring. If sensor wires
are bundied with other wires, electrical interference
may result, affecting the performance of the

DSM system.
Do not cut any new holes

A CAUTION in the DSM module. The

wires must be directed through the holes provided
in the bottom of the DSM module. If the wires are
routed through the wrong port, electrical Interfer-
ence may result, affecting the performance of the
DSM system.

NOTE: See Figure 2.05-11 for proper wire routing of
the DSM module.

2 7,

\. J

POWER SUPPLY WIRING, ALARM  “DSM TO IGNITION"

AND SHUTDOWN CONNECTIONS HARNESS

Figure 2.05-11. DSM Module Condult Ports

DSM MODULE TO IGNITION MODULE

1. Locate the *“DSM to
(see Figure 2.05-12).

NOTE: Actual shape (elbow or straight) of the 14 pin
conneclor varies due to engine configuration and DSM
Installation requirements.

ignition”  harness

2. Route the “DSM to ignition” harness to the ignition
Module (see Figure 2.05-12 and Figure 2.05-13).

NOTE: Do not connect the “DSM to ignition” harness to
the Ignition Module at this time. The “DSM to ignition”
harness will be connected to the Ignition Module when
programming the DSM system following the steps in
Chapter 3 Detonation Sensing Module System Pro-
gramming.

3. Route conduit and the wires of the “DSM to ignition™
harness from the Ignition Module to the DSM module.

LABELED WIRES TO DSM MODULE

(14 WIRES LABELED A - N)
(=
14 PIN CONNECTOR

TO IGNITION MODULE

NOTE: Actual shape (elbow or straight) of the 14 pin connector
varies due to engine configuration and DSMinstallation
requirements.

Figure 2.05-12. “DSM To Ignition” Harness

IGNITION

TIMING SWITCHES
» MODULE

“A” AND “B

14 PIN CONNECTOR

v

Figure 2.05-13. "DSM To ignition” Harness Connaction
To ignition Module

m]ra\i__f;‘\
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DSM SYSTEM COMPONENT CONNECTIONS

Route the DSM system -
A CAUTION wires through the cor- DSNNCOTC
O

rect port on the DSM module. The wires must bhe
directed through the holes provided in the bottom
of the DSM module. if the wires are routed through

the wrong port, electrical Interference may result, =0
affecting the performance of the DSM system. —_— —
SHUTDOWN 24V
4. Direct the wires of the “DSM to ignition” harness SENSORO1 &b E

through port 3 on the DSM module (see Figure 2.05-14).

soons | B

SENSOR 04 Ll
SENSOR 05 SELECTOR
cLock

FILTER SENSOR 08 Cuocx
CONNECTIONS senson o7 s
\ SRS .ELEC EN
Q SENSOR 09 OATAS

SENSOR 10 DATA 4
SENSOR 11 DATA Y
SENSOR 12 DATA 2
SENSOR 13 DAYA 9
SENSOR 14 DATA O
SENSOR 18 vss

229
v% LW O O

“DSM TO IGNITION” HARNESS ——

:

EFCEL T ERrkR

POWER SUPPLY WIRING, ALARM  “DSM TO IGNITION"
AND SHUTDOWN CONNECTIONS HARNESS (THROUGH PORT 3)
Figure 2.05-15. “DSM To Ignition” Harness
Figure 2.05-14. DSM Module Conduit Ports
? Connectlons In DSM Module , (.
5. Attach the conduit to the conduit connector attached -

to port 3. Secure the loose conduit.

6. Cut the wires to length and connect them to the
Ignition Module terminal strip inside of the DSM module

as shown in Figure 2.05-15. M
FILTER TO DSM MODULE

14PIN co|N1r_1EEcron
1. Locate the “fiter to DSM" harness A
(see Figure 2.05-16).
NOTE: The signal wires of the *filter to DSM” harness LABE"%%,T%%%'{,‘.’_’.'ERES To
are labeled for their corresponding cylinders/cylinder
pairs and ground wires.

Figure 2.05-16. "Fliter To DSM” Harness
NOTE: The wires of the “filter to DSM" harness must be
run through conduit.

Route the DSM system
2. Route the “filter to DSM” harness wires to the DSM A CAUTION wlof‘;: thraough th! cor-

module. rect port on the DSM module. The wires must be
directed through the holes provided In the bottom
of the DSM module. If the wires are routed through
the wrong port, electrical interference may resuit,
affecting the performance of the DSM system.

3. Direct the wires through port 1 on the DSM module
(see Figure 2.05-14).

2.05-6 FORM 6278 First Edition



DSM SYSTEM COMPONENT CONNECTIONS

4. Attach the conduit to the connector attached to port 1.
Secure the loose conduit.

5. Determine the firing order of your engine
(see Table 2.05-1).

6. Measure and cut the signal wires of the “filter to
DSM” harness to length. The signal wires are connected
to the terminal strips inside the DSM module.

7. Attach the signal wires from the “filter to DSM"
harness to the appropriate SENSOR input as deter-
mined by the firing order given in Table 2.05-1. Note the
following:

* For 6, 8, and 12 cylinder AT and VHP engines,
sensors must be wired Individually. See the
sample wiring diagram In Figure 2.05-17.

* For 12 cylinder VGF engines, sensors must be
jumpered In adjacent cylinder pairs as shown In
Figure 2.05-18.

Table 2.05-1. Cylinder Firing Order

* For 16 cylinder AT, VHP, and VGF engines,
sensors must be jumpered In pairs as shown In
Figure 2.05-19.

Refer to Sectlon 2.15 DSM System Wiring Diagrams
for wiring dlagrams for AT, VHP, and VGF engines.

NOTE: Within the DSM module the sensor inputs are
labeled SENSOR 01, SENSOR 02, SENSOR 03. The
SENSOR number corresponds to the sensor's position in
the firing order. For example, the firing order of a 6 cylinder
VHP engine is 1-5-3-6-2-4 (from Table 2.05-1). There-
fore, the signal wire labeled CYL 1 is connected to
SENSOR 01 and the signal wire labeled CYL5 is
connected to SENSOR 02, efc.

8. Cut to length and attach the ground wires. Each
labeled ground wire must be connected to a GND
(ground) terminal inside the DSM module.

9. Continue with Section 2.10 DSM System Power And
Alarm Connections.

FORM 6278 First Edition

SENSOR WIRE
SENSOR AT25/27 VHP VGF
8L 12v 16V 6V 12v i6v 12v 16V
1 CYL 1 CYL 1R CyLiL CYL1 CYL1R CYL 1L CYL1R CYL 1L
2 CyL4 CyL 1L CYL 4R CYLS CyL 6L CYL 3R cyL6L CYL 4R
3 CcyL7 CYL SR CYL 4L CvL3 CYL5R CyL3L CYL SR CYL 4L
4 CYL 6 CyL 5L CYL7R CcyL6 cyL2L CYL7R cvL2lL CYL2R
5 CyL8 CYL 3R CYLT7L CyL2 CYL3R CYL7L CYL 3R cyLaL
6 CYLS CyL3L CYL 6R CyL4 CyL 4L CYL SR CcyL 4L CYL 6R
7 CyL2 CYL6R CYL 6L CYLER CYL SL CYL 6R CYL 6L
8 CYL3 CyL 6L CYL 8R CyL 1L CYL B8R cyL 1L CYL B8R
9 CYL 2R CYL 8L CYL2R cyvLaL CYL2R CyL 8L
10 CrL2L CYL SR CYLSL CYL6R CYLSL CYL SR
11 CYL4R CYLSL CYL4R CYL 6L CYL4R CYL 5L
12 CyL4L CYL2R CyL 3L CYL2R CyL3L CYL7R
13 CrLaL cyvL2L CYL7L
14 CYL3R CYL 4R CYL 3R
15 CYL 3L CYL 4L CYL 3L
16 CYL1R CYL 1R CYL1R
205-7



DSM SYSTEM COMPONENT CONNECTIONS

DSM MODULE

O

J

LI I Ir

O

I

FEF TR R |

O O

“FILTER TO DSM” HARNESS-:J

SENSOR CONNECTIONS
GROUND CONNECTIONS——
(THROUGH PORT 1)

“DSM TO IGNITION® HARNESS ——
Figure 2.05-17. “Fliter To DSM” Hamess Connections

in DSM Module - 8, 8, And 12 Cylinder VHP And
AT Engines

DSM MODULE
P1B P1A
LCD
ALARM +24V
‘ lg] SHUTDOWN 124V
SENSOR 01 P %
SENSOR 02 | "1 1

\
R
™ ST PWRLVL
—IQON mscmld:
IR . cLocx -ﬁ——
hE eser e
5 DEG | —
eLEcen |[-F—
DATAS -
E DATA 4 1
— oatAa  |l——
= e 8
pATA1 ||
oata0 |1
vse [t
g WANUAL J—%

“FILTER TO DSM” HARNESS: l
SENSOR CONNECTIONS
GROUND CONNECTIONS —

(THROUGH PORT 1)

“DSM TO IGNITION” HARNESS

FOR 12 CYLINDER VGF ENGINE APPLICATIONS,
SENSORS MUST BE JUMPERED IN ADJACENT
CYLINDER PAIRS AS SHOWN. SEE LIST BELOW:

SENSOR 1 &9

= CYLINDER 1R & 2R
SENSORS5&11 = CYLINDER3R&4R
SENSOR3&7 = CYLINDERSR&GR
SENSOR4&8 = CYLINDER2L& 1L
SENSOR6&12 = CYLINDER4L&3L
SENSOR2&10 = CYLINDERGL & 5L

Figure 2.05-18. “Fliter To DSM” Harness Connections
In DSM Module - 12 Cylinder VGF Engines

205-8
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DSM SYSTEM COMPONENT CONNECTIONS

DSM MODULE

o

A A

.4

‘7‘7;_?‘? 7 7 7 7

FEFFRERLlelr

SoONSNNY

“FILTER TO DSM” HARNESS: I
SENSOR CONNECTIONS

GROUND CONNECTIONS——
(THROUGH PORT 1),

“DSM TO IGNITION” HARNESS

FOR 18 CYLINDER ENGINE APPLICATIONS,
SENSORS MUST BE JUMPERED IN PAIRS AS
SHOWN. SEE LIST BELOW:

SENSOR 1 &2 SENSOR 9 & 10

SENSOR 3 &4 SENSOR 11 & 12
SENSORS5&6 SENSOR 13 & 14
SENSOR7 &8 SENSOR 15 & 16

Figure 2.05-19. “Filter To DSM" Harness Connections
In DSM Module - 16 Cylinder AT, VHP, VGF Engines

FORM 6278 First Edition
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SECTION 2.10
DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

POWER CONNECTIONS

In this section, you will be making power connections to the
DSM fiter and module with various DSM hamesses.
Additionally, you will be making alarm and shutdown
connections. DSM component connections are completed
in Section 2.05 DSM System Component Connections.

Figure 2.10-1 and Figure 2.10-2 illustrate the connec-
tions of the DSM hamesses made after completing the
power connections in this section.

Continue with “Filter Power Connections” on the next
page.

NOTE: *Negative power lead
must be grounded to
the engine crankcase.

COMPONENT CONNECTIONS DIRECT (AT AND VGF ENGINES)

24 VDC

J-BOX

GROUND WIRE

1. “SENSOR TO FILTER” HARNESS
T GNITION® HARNESS
SENSOR CONNECTOR 3. “FILTER POWER™ HARNESS
5. DSM MODULE POWER
6. IGNITION MODULE POWER

Figure 2.10-1. Component And Power Connections Direct - AT And VGF Engines

COMPONENT CONNECTIONS WITH JUNCTION BOX (VHP ENGINES)

i JUNCTION
| BOX

SENSOR CONNECTOR

NOTE: *Negative power lead must be
grounded to the engine crankcase.

1. "SENSOR TO J-BOX" HARNESS
2. “J-BOX TO FILTER” HARNESS
3. “FILTER TO DSM™ HARNESS

4, “DSM TO IGNITION” HARNESS
5. “FILTER POWER"” HARNESS

6. DSM MODULE POWER

7. IGNITION MODULE POWER

Figure 2.10-2. Component And Power Connections With Junction Box - VHP Engines

FORM 6278 First Edition
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

FILTER POWER CONNECTIONS

The power connections to the DSM system filter must
be in accordance with the applicable electrical codes.
The DSM is suitable for installation in Canadian
Standards Association (CSA) Class|, Group D,
Division 2 locations. All wire sizing must be in
accordance with Figure 2.10-5, Waukesha CEC
Products Power Wiring Requirements.

See Table 2.10-1 for DSM filter power requirements. An
oscilloscope must be used to verify that the rippie meets
the listed requirement.

NOTE: The wiring diagrams included in this manual are
lo be used as a reference only. For additional reference,
use the wiring diagrams received with the DSM system
when making connections.

Refer to Section 2.15, DSM System Wiring Diagrams,
for wiring diagrams for AT, VHP, and VGF engines.

A WARNING

Do not install, set up, maintain, or operate any
electrical components uniess you are a technically
qualified Individual who Is familiar with the electri-
cal elements Involved. Electrical shock can cause
severe personal injury or death.

1. Locate the “fiter power” hamess (see Figure 2.10-3).

NOTE: The wires of the “filter power” harness must be
run through conduit.

NOTE: Actual shape (elbow or straight) of the 3 pin
connector varies due to engine configuration and DSM
installation requirements.

2. With power supply off, connect the “filter power”
harness to the customer supplied power supply through
an engine mounted junction box (see Figure 2.10-3).
The negative power lead must be grounded to the engine
crankcase at the engine mounted junction box. The
harness wires are labeled for the appropriate connection.

3. Attach the 3 pin cylindrical connector of the “filter
power” harness to the power connector on the filter
(see Figure 2.10-3 and Figure 2.10-4). The power
connectoris the only 3 pin metal connector on the filter.

24 VDC POWER -

CONNECTION 3 PIN CONNECTOR
+24 VDC TO FILTER
SND H il
CHASSIS GND
NOTE: Actual shape (elbow or straight) of the 3 pin connector

varies due lo engine configuration and DSM
installation requirements.

Figure 2.10-3. “Filter Power” Harness

FILTER CDVEFI—\

INPUT
FROM SENSORS INPUT
(OR J-BOX) 24VDC
19 PIN IPIN
\ jami} famil J

il

Figure 2.10-4. DSM System's Filter Input Connectors

210-2
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

Table 2.10-1. Power Requirements For The DSM System

NOMINAL OPERATING | PEAK-TO-PEAK
CEC PRODUCT | VOLTAGE | TOLERANCE | RANGE RIPPLE OPERATNG.CURRENT
(volts DC) (volts DC) (volts AC) P
DSM Fitter 24 +25%, -10% 21.6-30 less than 2 1.0 (typical)
DSM Module 24 +25%, -10% 21.6- 30 less than 2 0.5 (typical)
WAUKESHA CEC PRODUCTS
POWER WIRING REQUIREMENTS
ASSUME 40 AMP AVERAGE TOTAL CURRENT
AIR/FUEL
POWER MODULE
(AFM) DC POWER LEADS
X A: 4 AWG, 30° MAX; 2 AWG, 50° MAX; 0 AWG, 75° MAX
B B: 16 AWG, 20' MAX
C,D,E: 18 AWG, 20° MAX
F: 14 AWG, 50°' MAX
" _ G: 8 AWG, 25' MAX (LEAN BURN ONLY)
NOTE: Wires sized for “ltem A" are based on the pulsed
loading of capacitive discharge ignitions like the CEC
Ignition Module and the 2 volt peak-to-peak maximum
ripple requirements of the CEC products.
5
c
n DSM
J-80% *  FILTER
D
E
. Y o
; TURBOCHARGER
LEAN BURN |sﬁ|§r?on CONL?OLM "((I)ngl’ﬂlie
OXYGEN SENSOR MODULE MGDULE (TCM)
POWER CONTROL (M)

Figure 2.10-5. Waukesha CEC Products Power Wiring Requirements

FORM 6278 First Edition 210-3



DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

DSM MODULE POWER CONNECTIONS

The power connections to the DSM module must be in
accordance with the applicable electrical codes. The
DSM is suitable for installation in Canadian Standards
Association (CSA) Class |, Group D, Division 2 loca-
tions. All power sizing must be in accordance with
Figure 2.10-5, Waukesha CEC Products Power Wiring
Requirements.

See Table 2.10-1 for DSM module power requirements.
An oscilloscope must be used to verify that the ripple
meets the listed requirement.

NOTE: The wiring diagrams included in this manual are
to be used as a reference only. For additional reference,
use the wiring diagrams received with the DSM system
when making connections.

Refer to Section 2.15, DSM System Wiring Diagrams,
for wiring diagrams for AT, VHP, and VGF engines.

A WARNING

Do not install, set up, maintain, or operate any
electrical components uniess you are a technically
qualified Individual who Is famiilar with the electri-
cal elements involved. Electrical shock can cause
severe personal injury or death.

Route the DSM system
A CAUTION wires through the cor-
rect port on the DSM module. The wires must be
directed through the holes provided in the bottom
of the DSM module. If the wires are routed through
the wrong port, electrical Interferoence may resulit,
affecting the performance of the DSM system.

1. With power off, install an input power wire from the
24 VDC supply through the center conduit entry (port 2)
of the DSM module (see Figure 2.10-6).

FILTER
CONNECTIONS

r\\ )

PORT / PORT  PORT J

m ! ; 2 3

POWER SUPPLY WIRING, ALARM  “DSM TO IGNITION”
AND SHUTDOWN CONNECTIONS HARNESS

Figure 2.10-6. DSM Module Conduit Ports

2. Connectthe power wire to the terminal block labeled
+24V (see Figure 2.10-7).

3. Connect a wire from the crankcase to the same
terminal block at the point labeled GND (ground). Run
the ground wire through the center conduit entry of the
DSM module to the engine mounted junction box.

DSM MODULE
O O
PiB P1A
QA [ A =
.E.,,\j SHUTDOWN < 2w
GND
SENSORA 01 GND
SENsORe2 | =2
sensoros | 2 A
SENSOR 04 BRIV
SENSOR 08 seecton| 2
SENSOR 06 R o
SENSORO7 e €
SENSOR 08 SDEG .
ELEC EN
% SENSOR 09 DATA S g
SENSOR 10 DATA & )
SENSOR 11 DATA 3 5
SENSOR 12 ’ DATA 2 K
% SENSOR 13 DATA 1 L
SENSOR 14 DATA O M
SENSOR 15 vss N
SENSOR 16 MANUAL
POWER SUPPLY
WIRING CONNECTIONS
(THROUGH PORT 2)

Figure 2.10-7. Power Connections In DSM Module
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

ALARM AND SHUTDOWN CONNECTIONS
A WARNING

Connect the DSM system to a safety engine
shutdown for maximum engine protection. Failure
to connect a safety engine shutdown could cause

personal injury, death or engine damage.
Route the DSM system

A CAUTION wires through the cor-

rect port on the DSM module. The wires must be
directed through the holes provided in the bottom
of the DSM module. If the wires are routed through
the wrong port, electrical interference may result,
affecting the performance of the DSM system.

The alarm and shutdown terminals are sinking devices.
A sinking device is an electronic switching device with a
single terminal used to complete an electrical circuit
connection that can be used to control (through a relay)
remote devices such as alarms and lights. A sinking
device completes the electrical path to ground.

The alarm and shutdown terminals are auxiliary con-
nections that can be used to interface the DSM system
to external electrical devices (see Figure 2.10-8). The
alarm terminal is a sinking device with an internal circuit
limit of 1 amp, 50 VDC. The alarm terminal can be used
to control (through a relay) remote devices such as
alarms and lights. When the DSM system is operating
correctly it is in an OPEN state. Any system fault will
“close” the alarm circuit. The alarm terminal will be
CLOSED (connected to ground) whenever the “Alarm™
LED (yellow light) on the front of the DSM module is on.
The shutdown terminal operates the same as the alarm
terminal and will only be activated when the “Shutdown™
LED (red light) on the front of the DSM module is on. The
alarm and shutdown wires must be routed through
port 2 of the DSM module (see Figure 2.10-6).

You may use a relay with normally open and/or normally
closed contacts as long as the logic is compatible with the
devices being controlled. A separate supply for the relays
may be used as long as the negative of the 24 VDC power
source is grounded at the same point as the negative of
the 24 VDC power source of the DSM module.

O O

P1B P1A
LCD
swmom [ T |
GND
SENSOR 01 | GND

SENSOR 02
SENSOR 03

=

PWRLVL
SELECTOR

RESET
.5DEG
ELECEN
DATAS
DATA 4
DATA3
DATA2
DATA 1
DATAO

vse
MANUAL

SENSOR 07
SENSOR 08

SENSOR 09
SENSOR 10
SENSOR 11
SENSOR 12
SENSOR 13
SENSOR 14
SENSOR 18
SENSOR 16

(G 0.%]%.%.5.%) @@@@@@%%

SRENENNNSENNNY

O O

/

MURPHY TATTLE TALE
/(cus'rousn SUPPLIED)

r==(] -

} l"C + FUSE (CUSTOMER

| SUPPLIED) r—

| L

| L——L— -~ | =

| h+ -t

POWER SUPPLY

| 18 GA. MIN. D

| (CUSTOMER SUPPLIED)

L=

L _ . ALARM CONNECTIONS seenotes |
(THROUGH PORT 2)

NOTE: "This hookup does not work with the CEC Air/Fuel Module system.
20urrent sinking configuration components internal to the DSM are only capable of handling a maximum 50 VDC, 1 AMP.
SAlarm wiring shown. Shutdown wiring is identical except connection inside DSM module is to shutdown terminal,
“Wiring to DSM, relays, and power supply to be customer supplied.
5The wiring diagrams included in this manual are to be used as areference only. Foradditional reference, use the wiring diagrams
received with the DSM system when making connections.

DSM MODULE

LIGHT, RELAY, OR

| 1 AMP MAX. CURRENT FLOW

|l

Figure 2.10-8. Alarm Wiring Schematic
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

GROUND CONNECTIONS

To prevent electrical interference with the DSM system
from other components (especially high current devices
such as solenoid valves, ignition systems, and motors),
complete the following grounding procedure.

 Non-Junction Box Applications: The negative side of
the power source and the chassis ground of the filter
must be securely attached to a clean, dry, unpainted
engine crankcase surface (see Figure 2.10-9). The
surface of the “Sensor to Filter” harness ground
connection(s) must also be connected toa clean, dry,
- unpainted engine crankcase surface.

» Junction Box Applications: On engines using a
Waukesha supplied junction box, the filter chassis
ground and the negative side of the power source, for
both the DSM module and filter, must be connected
together in the junction box (see Figure 2.10-10).
Then, this connection must be grounded to a clean,
dry, unpainted engine crankcase surface.

CONNECTION

E | TO CRANKCASE SURFACE

T\ DSM FILTER

DSM MODULE

CHASSIS GROUND

r N
“SENSOR TO FILTER”

HARNESS* @

NOTE: *The “sensor to filter” harness includes
the ground wires, as well as sensor
wires. The wires that are bundled within
the harness are all individual wires.

ST

;D@

24 VOLT
POWER SOURCE

Figure 2.10-9. Ground Connections For Non-Junction Box Applications

2.10-6
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

WAV
CONNECTION
TO CRANKCASE SURFACE
DSM MODULE
AN DSM FILTER

r = - K L]

00

-

“SENSOR TO FILTER” z @ @

HARNESS* @ @

-
2

JUNCTION Q
BOX

NOTE: *The “sensor to filter" harness includes
the ground wires, as well as sensor
wires. The wires that are bundled within
the harness are all individual wires.

@
o

24 VOLT
POWER SOURCE

Figure 2.10-10. Ground Connections For Waukesha Supplied Junction Box Applications
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS
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SECTION 2.15
DSM SYSTEM WIRING DIAGRAMS

DSM SYSTEM WIRING DIAGRAMS

A WARNING

Do not install, set up, maintain, or operate any
electrical components uniess you are a technically
qualified Individual who Is famiilar with the electri-
cal elements Involved. Electrical shock can cause
severe personal injury or death.

This section contains wiring diagrams for AT, VHP, and
VGF engines. Figure 2.15-2 and Figure 2.15-3 illustrate
the connections of the DSM hamesses.

Refer to Figure 2.15-4 through Figure 2.15-11 for DSM
system wiring diagrams. Table 2.15-1 lists the page
numbers of the wiring diagrams for AT, VHP, and
VGF engines.

NOTE: The wiring diagrams included in this manual are
to be used as a reference only. For additional reference,
use the wiring diagrams received with the DSM system
when making connections.

Table 2.15-1. Page Locations Of DSM Wiring Diagrams

WIRING DIAGRAM R
Figure 2.15-3. 8L-ATGL Wiring Diagram 2.15-3
Figure 2.15-4. 12V-ATGL Wiring Diagram 2.15-4
Figure 2.15-5. 16V-ATGL Wiring Diagram 2.155
Figure 2.15-6. 6 Cyl. VHP Wiring Diagram 2.15-6
Figure 2.15-7. 12 Cyl. VHP Wiring Diagram 2.15-7
Figure 2.15-8. 16 Cyl. VHP Wiring Diagram 2.15-8
Figure 2.15-9. 12 Cyl. VGF Wiring Diagram 2.15-9
| Figure 2.15-10. 16 Cyl. VGF Wiring Diagram 2.15-10

Refer to Section 2.00, Mounting DSM Systermn Compo-
nents, to mount DSM system components. Refer to
Section 2.05, DSM System Component Connections,
to make wire hamess connections. Refer to Sec-
tion 2.10, DSM System Power, Alarm, And Ground
Connections, to make power connections.

A C AUTION Route the DSM system
wires through the cor-
rect port on the DSM module. The wires must be
directed through the holes provided in the bottom
of the DSM modaule. If the wires are routed through
the wrong port, electrical Interference may result,
affecting the performance of the DSM system.

NOTE: See Figure 2.15-1 for proper wire routing of the
DSM module.

FILTER
CONNEC’TIOHS

/
T %

POWER SUPPLY WIRING, ALARM  “DSM TO IGNITION”
AND SHUTDOWN CONNECTIONS HARNESS

Figure 2.15-1. DSM Module Conduit Ports
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DSM SYS7::M WIRING DIAGRAMS

COMPONENT CONNECTIONS DIRECT (AT AND VGF ENGINES)

NOTE: *Negative power lead
must be grounded to
the engine crankcase.

[OWT L 5]

(LL} (L L1 1

GROUND WIRE
1. “SENSOR TO FILTER” HARNESS
3. "D To IGNITION” HARNESS
SENSOR CONNECTOR 4. “FILTER POWER" HARNESS
5. DSM MODULE POWER -
6. IGNITION MODULE POWER

Figure 2.15-2. Component And Power Connections Direct - AT And VGF Engines

COMPONENT CONNECTIONS WITH JUNCTION BOX (VHP ENGINES)

O - Gy = =)

1. “SENSOR TO J-BOX” HARNESS
2, “J-BOX TO FILTER” HARNESS
3. “FILTER TO DSM" HARNESS
g. “DSM TO IGNITION” HARNESS
6

. “FILTER POWER” HARNESS
. DSM MODULE POWER
7. IGNITION MODULE POWER

SENSOR CONNECTOR

NOTE: “Negalive power lead must be
grounded lo the engine crankcase.

Figure 2.15-3. Component And Power Connections With Junction Box ~ VHP Engines
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DSM SYSTEM POWER AND ALARM CONNECTIONS

8L-ATGL ENGINES DSM MODULE
24v
suu‘r%gzm 8: :24"
% GND
GND
CYL 1 - SENSOR 1
CYL 4 - SENSOR 2
DSM FILTER N
CYL.8 - SENSOR 4 A =
CYL B - SENSOR § ¢.- cLocK
CYL 5 - SENSOR 6
CYL.2 - SENSOR 7 2_‘ fgg
CYL 3- SENSOR 8 F - ELECEN
SENSOR 9 G- DATAS
SENSOR 10 H - DATA 4
‘—l—' Vg SENSOR 1“ 1-DATA3
SENSOR 12 J-DATA2
“FILTER POWER" SENSOR 13 K - DATA 1
HARNESS SENSOR 14 L - DATAO
SENSOR 15 M- vss
§ SENSOR 16 N - MANUAL
z 1
' “FILTER TO DSM” l—l_l  — I
:I! HARNESS
{5
: L S
[ “DSM TO IGNITION™
o HARNESS
; CVL8 CYL7 CYL6 CYL.s5 CYL4 CYL3 CYL2 CYL1 s
8 Z9
g2 =
u <
5000|0000 3£
a
iz
(7]
2
39
L = 29
ENGINE GROUND ENGINE GROUND 5 <
a
NOTE: The signal wires of the "sensor to filter" and "filter to DSM"
hamesses are labeled for their corresponding cylinders
and ground wires.
e ———————— | ——————— 9
| |
| MAIN o—=rN T :
4
| JUNCTION 3| & | 1 |5
1 BOX 3 ¢ |3 2 sl |51
sl 8| |° gl |E 2| |3
| 5l 5 |
| “\ " I
| I
I |
| VB V%% 9%3993929, |
| D |
e e o s i ) i e e J
CHASSIS GROUND

Figure 2.15-4. AT DSM System Wiring Diagram - 8L-ATGL

NOTE: The wiring diagrams included in this manual are to be used as a reference only. For additional reference, use
the wiring diagrams received with the DSM system when making connections.
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DSM SYSTEM WIRING DIAGRAMS

12V-ATGL ENGINES DSM MODULE
+ 24V
NOTE: The signal wires of the “sensor to filter” and “filter to DSM” snurmm 8— + 24V
harnesses are labeled for their corresponding cylinders and - GND
ground wires. GND
CYL. 1R - SENSOR 1 %
CYL. 1L - SENSOR 2
CYL 5R - SENSOR 3
CYL 5L - SENSOR 4 e
CYL 3R - SENSOR 5
DSM FILTER CYL 3L- SENSOR 6 e
CYL. 6R - SENSOR 7 =
CYL. 6L - SENSOR 8 :8 £ ey
CYL 2R - SENSOR 8 G - DATAS
— cvn.zt.-seusomo% % H - DATA 4
‘—r' CYL 4R - SENSOR 11 1- DATA3
CYL 4L - SENSOR 12 J-DATA2
“FILTER POWER" SENSOR 13 % K - DATA 1
HARNESS SENSOR 14 L - DATA O
( SENSOR 15 M-VSS
B SENSOR 18 N - MANUAL
8 | |
- “FILTER TO DSM” ':I_v —
; HARNESS
& ENGINE GROUND ‘
E S ' “DSM TO IGNITION"
o T HARNESS
(] CYL 6L CYLS5L CyLaL CYL 3L CyvL. 2t CYL 1L :‘
- & o
: 3
210100 CP @, 3
a", o=
o=
=
o
o«
g g
T
Ol O O O 52
X g
8
cviLer| CYLSR Cn4R CYL3R CYL2R CYL IR
L R
ENGINE GROUND ENGINE GROUND
fe———— e e e e e e e e e e e e A
| I
| MAIN 1 i |
| [
| JUNCTION 3| 8 |3 5| |¢ {lH
| BOX g : 2 gl |2 I
1 g |8 8l |&]
' B £ “ g |
| Ey = I
| |
| |
| ORO202020202020; |
I @D |
e e J
CHASSIS GROUND

Figure 2.15-5. AT DSM System Wiring Diagram - 12V-ATGL

NOTE: The wiring diagrams included in this manual are to be used as a reference only. For additional reference, use
the wiring diagrams received with the DSM system when making connections.
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DSM SYSTEM POWER AND ALARM CONNECTIONS

16V-ATGL ENGINES DSM MODULE
ALARM + 24V
NOTE: The signal wires of the “sensor to filter” and “filter to DSM" SHUTDOWN +2av
harnesses are labeled for their corresponding cylinder pairs GND
and ground wires. GND
CYL. 1L & 4R - SENSOR 1 g
SENSOR 2
CYL 4L & 7R - SENSOR 3
SENSOR ¢ S o
CYL 7L & 6A - SENSOR S
DSM FILTER SENSOR 6 o~ Reser
CYL.BL4& BR - SENSOR 7 E. 5DEG
SENSOR 8 F - ELECEN
CYL BL& 5R - SENSOR ® G-DATAS
— SENSOR 10 H-DATA4
‘—r' CYL. 5L & 2R - SENSOR 11 I-DATAS
SENSOR 12 J-DATA2
“FILTER POWER” CYL 2L & 3R - SENSOR 13 K - DATA 1
HARNESS SENSOR 14 L-DATAOD
CYL 3LA& 1A - SENSOR 15 M-vss
» SENSOR 18 N - MANUAL
7
i [ |
[ 4 “FILTER TO DSM” I_]_l —
§ HARNESS
& ENGINE GROUND [
5 = “DSM TO IGNITION”
i HARNESS
O one oML CVLeL CYLsL fvia CYL3L CvL2L CvLiL -
« C1e)
2 35
210/0|0|00|0|0|0 Xz
¢ &5
=]
»
-
25
o
offo|olo|ofolo|o 22
7
o
cvLer| CYL7R CYL6R CYLSA CYL4R CYL3R CYL2R CYL.1R
ENGINE GROUND ENGINE GROUND
| R e e [ e, . S A —— =
I , I
| MAIN = M |
| JUNCTION  ¢| § |3 g |8 1NH
|  BOX g 2 |2 I HEY
I 5l & Bl % 8 |21
| W “ g |
[ ey |
I |
I [
| & GOOOODD| | |
| @ |
L e e —————— e —— J
CHASSIS GROUND
Figure 2.15-6. DSM System Wiring Diagram - 16V-ATGL

NOTE: The wiring diagrams included in this manual are to be used as a reference only. For additional reference, use
the wiring diagrams received with the DSM system when making connections.
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DSM SYSTEM WIRING DIAGRAMS

DSM MODULE
ALARM + 24V
DSM FILTER swToomn & % oy
GND
CYL 1 - SENSOR 1 %
CYL 5 - SENSOR 2
CYL 3- SENSOR 3
| CYL 8- SENSOR 4 Q i mu
CYL 2 - SENSOR 5
“J-BOX TO FILTER" L CYL 4 - SENSOR 6 O RRaET
HARNESS SENSORT E- SDEG
SENSOR 8 F - ELEGEN
SENSOR 9 g G - DATAS
SENSOR 10 H - DATA 4
SENSOR 14 1- DATA 3
SENSOR 12 J - DATA2
™ U] S R K - DATA 1
JUNCTION e SENBoR 14 L- DATAO
- 15 -
BOX SENSOR M- VSS
SENSOR 16 N - MANUAL
lﬁ “FILTER TO DSM” r T _I
5 HARNESS I L‘
; L L
8 “DSM TO IGNITION"
y HARNESS
o CyL. 6 CYL s CyL.4 CYL3J CYL 2 CyL.1 =°
(4 cu
: ig
. ® Q0|0 1
s» g2
a
=]
71
'
w
— — 2 o
ENGINE GROUND ENGINE GROUND 5 X
o
NOTE: The signal wires of the “filter to DSM" harmness are labeled for
their cormesponding cylinders and ground wires.
_________________________________ -
MAIN Ah -
JUNCTION gl |& :
=
5
w

FILTER CHASSIS GND
FILTER POWER GND

CHASSIS GROUND

Figure 2.15-7. VHP DSM System Wiring Diagram - 6 Cylinder

NOTE: The wiring diagrams included in this manual are to be used as a reference only. For additional reference, use
the wiring diagrams received with the DSM system when making connections.
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DSM SYSTEM POWER AND ALARM CONNECTIONS

12 CYLINDER VHP ENGINES DSM MODULE

DSM FILTER swToowN 8:% =

GND
CYL. 1A - SENSOR 1
CYL 6L - SENSOR 2
| CYL 5R - SENSOR 3
) oYL 4F - SENSOR S 8- SELECTOR
“ " - C - CLOCK
J-BOX TO FILTER CYL 4L - SENSOR 6 D - RESET

HARNESS CYL 6R - SENSOR 7 E- 5DEG
CYL 1L - SENSOR 8 % EeE EcEN

A - PWR VL

CYL 2R - SENSOR 9 G - DATAS
CYL. 5L - SENSOR 10 M - DATA 4
CYL. 4R - SENSOR 11 I- DATA3
CYL 3L - SENSOR 12 J - DATA2
JUNCTION “FILYER POWER" SENSOR 13 el
HARNESS SENSOR 14 L-DATAD
BOX SENSOR 15 M - VSS
SENSOR 16 N - MANUAL
»
g “FILTER TO DSM" I —— I
= HARNESS N I
o
I 7
¢ ENGINE GROUND
o = NOTE: The signal wires of the "filler to 0 0
o T_ DSM"ghamess are labeled for DSMHI\%;&';?ON
= cvLiL CyvL2L [CYL 3L CYL4L CYLSL CYL 6L their corresponding cylinders and
e ground wires.
S
7] =
2 O OO0 -
7 52
H <
E S
a=
1
1
ollo ol o O £
=u
[e]
ag
CYL1R| CYL2R cYL3R| CYL 4R CYL.5A CYL6R 3 <
a
ENGINEGROUND  ENGINE GROUND
F————— e ———— e e e e —— — — — 3
| |
L OMAIN N |
=) [+ @ =
| JUNCTION o é & % g g g |
| BOX 3 9l |z 2 I |5
§ 2] s @ -3 2
| e ] g o ] |
| | & g 2
| . |
| |
I |
| |
l OO |
T | e e LB J

CHASSIS GROUND

Figure 2.15-8. VHP DSM System Wiring Diagram - 12 Cylinder

NOTE: The wiring diagrams included in this manual are to be used as a reference only. For additional reference, use
the wiring diagrams received with the DSM system when making connections.
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DSM SYSTEM WIRING DIAGRAMS

16 CYLINDER VHP ENGINES

— ——— — — — — ——— ———— — — ——

CHASSIS GROUND

DSM MODULE
ALARM + 24V
DSM FILTER swuToown :E a
GND
CYL. 1L & 3R - SENSOR 1 g:
SENSOR 2
CYL 3L & 7R - SENSOR 3
I—l—I NOTE: The signal wires of the SENSOR 4 ::ésm&grl'on
“filter to DSM" harness CYL 7L 8 5R - SENSOR § G - CLOCK
“J-BOX TO FIiLTER” are labeled for their SENSOR & D - RESET
HARNESS corresponding cylinder CYL 5L & 8R - SENSORT € - .5 DEG
pairs and ground wires, SENSOR 8 F - ELEC EN
chaLun-seusonog G-DATAS
SENSOR 10 H - DATA 4
CYL 6L & 2R - SENSOR 11 1-DATAS
JUNCTION onL 2L 8.4n - SEnSon 1 K-oATA
“ " . - SEN 3 - 1
FIL:;E::SSV;ER bt sgnson Ia L-DATAO
BOX | CYL 4L & 1R - SENSOR 15 M- VSS
SENSOR 18 N - MANUAL
@ [ |
g “FILTER TO DSM" =
E HARNESS I_[_I L‘
§¢ ENGINEGROUND  ENGINE GROUND |
S —=1=— = “DSM TO IGNITION”
S HARNESS
o cyLeL lcyL 7 cvieL jCyL.5L CvL 4L CyL 3L CvyL 2L CyL 1L E-
-
T I 32
<
5 00|00 0|0|0|0 35
7] a
3 o
=]
73
&
O OO 22
O10|0 O] 0O =2
8
CYL.LBR CYL7R CYLE6R CYLS5R| CYL4R CYLAR CYL2R CYL IR
ENGINE=GFIOUND
fm—————————— e e e A
I |
| MAIN = 4h —N— l
| zl ¢
| JUNCTION of & 2 g & g § |
| BOX 9 : 3 gl |2 IR
| (CUSTOMER SUPPLIED)  &| & 2 e 8 & |
| Bl & = g |
| T\ & |
| I
I |
| |
| |
J

Figure 2.15-9. VHP DSM System Wiring Diagram - 16 Cylinder

NOTE: The wiring diagrams included in this manual are to be used as a reference only. For additional reference, use
the wiring diagrams received with the DSM system when making connections.
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DSM SYSTEM POWER AND ALARM CONNECTIONS

12 CYLINDER VGF ENGINES DSM MODULE
ALARM +20v
NOTE: The signal wires of the “filter to DSM" harness are SHUTDOWN + 24V
labeled for their cormesponding cylinder pairs and GND
ground wires. GND
CYL 1R & 2R - SENSOR 1
CYL 5.8 6L - SENSOR 2
CYL SR & 6R - SENSOR 3
CYL 1L & 2L - SENSOR 4 % ;-;g;gl.m
CYL.3R & 4R - SENSOR 5 -
B € - CLOCK
DSM FILTER OV 34 4R - SENSOR 8 SR Cuac
SENSOR 8 E- 5DEG
F - ELECEN
SENSOR 8 G -DATAS
SENSOR 10 .
‘—I-—’ e SENSOR 11 -é :'. o%?a‘
SENSOR 12 J-DATA2
. e rover == e
L~
] HARNESS SENSOR 15 M - VSS
z SENSOR 16 N - MANUAL
‘§ “FILTER TO DSM"” l | — l
i HARNESS |
=
3 ENGINE GROUND
=4 = “DSM TO IGNITION”
3 HARNESS
@ CYLIR CYL2R CYL3R CYL4R CYLS5R CYL6R -
& =0
@ 92
: @) @) s -
>3
a
g2
=)
&
@
£z
ol o] |4 22
Z
(=]
cviiL cvial Cvi.aL cyLsaL CYLSL CvLeL
— _I._'-
ENGINE GROUND ENGINE GROUND N
_/
——
MAIN h—= ]
JUNCTION R il : (3 |
B Ox g g 2 E 2 = 5
g < z z 8 &
gl |E |2 3 7
g g § E =
'g uw
[$3
| [N o Pl a R | s 7| |
| —
i CUSTOMER CONN. Clllsro—msnc'rw .
/"7 7 chassiscrounp

Figure 2.15-10. VGF DSM System Wiring Diagram ~ 12 Cylinder

NOTE: The wiring diagrams included in this manual are to be used as a reference only. For additional reference, use
the wiring diagrams received with the DSM system when making connections.
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DSM SYSTEM WIRING DIAGRAMS

DSM FILTER

\_I.—ll_

“SENSOR TO FILTER” HARNESS

CYL1R CYL.2R CYL 3R

o)

O

cyYLiL CviLau

_—

ENGINE GROUND

16 CYLINDER VGF ENGINES DSM MODULE
NOTE: The signal wires of the *filter to DSM" harness are labeled ALARM Q] o
for their corresponding cylinder pairs and ground wires. SHUTDOWN el
GND
CYL 1L& 4R - SENSOR 1
SENSOR 2 g
CYL 4L& 2R - SENSOR 3
Laaz SENSOR 4 A - PWRLVL
CYL2L & 6R - SENSOR § 8 - SELECTOR
SENSOR 8 C - cLock
CYL 6L & BR - SENSOR 7 g D - RESET
SENSOR 8 5 i ;_E'SGEN
oYL ausn-sseirgn‘: G-DATAS
— CYL 5L & 7R - SENSOR 11 .".'0‘121‘3‘
SENSOR 12 J-DATA2
“FILTER POWER” CYL 7L& 3R~ :S:g: :z K - DATA 1
1Ll ) CYL 3L & 1R - SENSOR 15 h-ov’gsM
SENSOR 18 N - MANUAL
] |
“FILTER TO DSM" | E—
HARNESS L]_J
ENGINE GROUND r
- “DSM TO IGNITION"
HARNESS
CYL 4R CYLSA CYL.6R CYL7R CYLER =
T ¢
; Zz
ol |0 |0 :
a
a
S
»
ol |0 :
=
7]
o
CYL3L CYL4L CYLSL CYL.6L CYL7L CYL ELL
ENGIN;ROUND -
C
—
MAIN p. <
soncTion ¢~ ARl
= . 2
gl |8 |z 5 19 3 |z
3 Bk 5|3
§ 2
[ o °| Q |s J_I
L
'“ el it : wLm_oMET:louu
/"7 7 crassisGROUND

Figure 2.15-11. VGF DSM System Wiring Diagram - 16 Cylinder

NOTE: The wiring diagrams included in this manual are to be used as a reference only.

the wiring diagrams received with the DSM system when making connections.

For additional reference, use
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CHAPTER 3 - DETONATION SENSING MODULE SYSTEM PROGRAMMING

CONTENTS

SECTION 3.00 - DSM INTERFACE PROGRAM OPERATION
SECTION 3.05 - EDITING AN EXISTING DSM DATA-SET

SECTION 3.10 - PROGRAMMING THE DSM SYSTEM
FOR A NEW APPLICATION

SECTION 3.15 - DSM COMPUTER SCREEN AND
DATA RETRIEVAL
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SECTION 3.00
DSM INTERFACE PROGRAM OPERATION

PROGRAMMING INFORMATION

MINIMUM RECOMMENDED COMPUTER FOR DSM
SYSTEM EQUIPMENT PROGRAMMING

The DSM system is customized for each engine
application based on site specific information with a
personal computer (PC). The following is a list of the
minimum recommended computer equipment for DSM
system programming:

* Portable IBM PC or Compatible Computer

* Intel 80286-12 MHz Microprocessor

* 640K RAM (512K RAM free)

¢ Single 3.5" High Density (1.44 MB) Floppy Drive

* RS-232 Serial Port

* Microsoft MS-DOS 3.3

* DB-9 Serial Cable (male to female)

¢ Optional: Printer Port (Centronics Type Parallel Port)

e Optional: Portable Printer with IBM Proprinter Emula-
tion Mouse (Print-outs of computer screens can be
used to aid in troubleshooting and filed for future
reference.)

CONVENTIONS USED WITH DSM PROGRAMMING

The following is a list of conventions used in the DSM
system software and documentation:

* All commands enclosed in brackets, [ ], are to be
executed from the PC keyboard.

* Inmost cases, if an errant keystroke is made with the
PC, simply press [Esc] to return to the previous
menu.

* You can highlight menu options by using the arrow
keys.

» Highlighting and then pressing [Enter] accesses a
screen menu choice.

= |f you have a portable printer connected to your PC,
press [Print Screen] to make a copy of the screen you
are viewing for reference.

* The [Return] key is the same as the [Enter] key (on
some keyboards [Return] is used instead of [Enter]).

NOTE: This manual assumes you are already familiar
with basic MS-DOS commands for viewing directories,
copying files, and other MS-DOS concepts. If you need
more information on these subjects, refer to a MS-DOS
instruction manual.

OPERATOR INTERFACE

The DSM module is equipped with diagnostic features
to inform site personnel of system status at any time.
These diagnostic features include:

¢ “Power,” "Alarm,” and “Shutdown” lights (LED) on the
front panel of the DSM module (see Figure 3.00-1)

*s The green “Power” LED is lit any time power is
applied to the DSM module.

“POWER" . .

1 o

:9»4,. L ¢

- EiisTom
- GONTROL

o5 - '
BETONATION SERNDHNG
. MODULE

Lt N s e ot B
o W

Figure 3.00-1. Detonation Sensing Module Front Panel
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DSM INTERFACE PROGRAM OPERATION

e

The yellow "Alarm” LED is lit when power is
applied to the DSM and the engine is not running
(not due to shutdown mode). The “Alarm” LED
lights any time a sensor output is lost or
disconnected (6, 8, and 12 cylinder engines).
Additionally, the alarm LED lights when the timing
is retarded to the most retatrded limit (uncontrol-
lable detonation). The alarm LED flashes when
the shutdown delay expires and detonation is still
present.

NOTE: For 16 cylinder engines a sensor test must be
performed to detect a lost sensor. The lost sensor check
procedure is explained in Section 4.10, Lost Sensor
Check Test On 16 Cylinder Engines. A test for lost
sensors should be performed whenever the safety
controls and alarms are tested on the engine.

The red "Shutdown” LED lights when the DSM
system has reached the most retarded timing,
the shutdown delay has timed out, and the
engine is still in detonation.

a liquid crystal display (LCD) located inside the DSM

module which continually shows the current status of

the

system through specific diagnostic codes for all

conditions (see Figure 3.00-2 and Table 3.00-1)
Table 3.00-1. Description Of Diagnostic Codes

Refer to Section 4.00, DSM System Diagnostics And
Troubleshooting, for more diagnostic and troubleshoot-

ing information.

INSIDE THE DSM MODULE
O O
oo
o—] |
| SENSOROY é s
SENSOR 2
=t e
e | B |m
sevson s s'n.::aeu
E SENSOR 0O E DATAS
BENSOR w0 DATA4
SEHEOA 1 DATA S
SENGOR 12 DATA2
SENSOR 13 DATA Y
SENSOR 14 DATAO
shaon e e
O O
Figure 3.00-2. Detonation Sensing Module LCD

OPERATIONAL CODES
Code Status Description of Condition
Blank No Power The DSM module is not powered, system not operating.
(00) Loss of Rotation | DSM module has sensed that the engine has stopped running.
{75) Shutdown Active | Uncontrolled detonation present, shutdown output activated by the DSM moduie.
(90) Ready to Start | DSM module is waiting for engine to be started.
((:3))] Emor Present Sensor error code detected by DSM module. Sensor error for Maximum Retard or failed sensor wilt follow.
(£2))) Normal Operation | The DSM system is running properly. Detonation is bsing controlled and no eitors are present.
(95) Warm-up Cycle | Warm-up delay time has not elapsed, therefore, engine is running at default timing.
PGM (PROGRAM) INTERRUPT CODES
Code Status Description of Condition
(66) | Configuration Error %nxr;flﬁ;{:t ig%&a::&rua[\gﬂ;c;agggﬁ ;)Orggr::;fn%?fz}?lihe wrong engine.)
86) | Executing AutoCal | DSM module is establishing detonation threshold.
(97 Seria! Transfer | DSM module is communicating with the PC through serial cabie.
©9) No data Twl':ﬁaﬁ:\: énoggllilsemg?t yet been programmed and should not be connected to the Ignition Module

L S e
P e R S

SENSOR CODES

Code Status Description of Condition

(01-18) Failed Sensor The DSM module no longer senses a signal from the fitter.

{21-36) | Maximum Retard | The cylinder timing for the corresponding sensor has been retarded to its most retarded timing.
The DSM module has been programmaed to not control the timing on the corresponding sensor.

(41-56) | Disabled Sensor |11 cylinder is at default fiming.

3.00-2
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DSM INTERFACE PROGRAM OPERATION

PROGRAMMING THE DSM SYSTEM

In this manual, programming is divided into three
sections: Section 3.05, Section 3.10, and Section 3.15.
Follow the programming steps in the section described
below that meet your programming requirements:

« Sectlon 3.05 Editing An Existing DSM Data- Set

The programming steps in this section should be
completed when an existing data-set saved to ROM
requires editing.

Engines shipped from the factory with the DSM system
are initially setup at the factory. A data-set is created at
the factory for testing the DSM system on the engine. If
your DSM was instalied and shipped from the factory, it
will only be necessary to edit the data-set since the
DSM system was tested on the engine at the factory.

NOTE: An AutoCal program, as explained in
Section 4.05, must be run the first time the DSM is
programmed for an engine (including engines shipped
from the factory with the DSM system).

If your DSM was installed as a retrofit or was used on a
different engine model, complete the steps in
Section 3.10 to program the DSM for a new application.

NOTE: If the internally mounted LCD display inside the
DSM module reads “99" (no data), the DSM module is
sensing that a new EPROM chip is installed and no
dala-set exists. You will need to complete the program-
ming steps in Section 3.10, Programming The DSM
System For A New Application.

« Section 3.10 Programming The DSM System For
A New Application

The programming steps and post-programming checks
in this section must be completed in retrofit applications
and whenever a DSM module is removed from one
engine and installed on another engine model.

If the internally mounted LCD inside the DSM module
reads “99" (no data), the DSM module is sensing that a
new EPROM chip is installed and no data-set exists.
You will need to complete the programming steps in
Section 3.10.

» Section 3.15 DSM System Computer Screen And
Data Retrieval

This section Is to provide the steps needed to retrieve
DSM computer screens to view engine performance.
No programming or editing procedures are included in
this section. This section explains the steps necessary
to view data-sets and computer screens.

INFORMATION ON SAVING DATA-SETS TO RAM
AND ROM MEMORY

The DSM systern is designed to be used with many
engine families of various configurations. Consequent-
ly, it must be tailored to work with site specific
information. This is achieved by creating and installing a
“data-set’ that is appropriate for your specific site
application.

Data-sets are developed on the PC with the DSM
Interface Program. Once a data-set is created, the
data-set can be saved to a computer disk, tested on the
DSM system in RAM (temporary DSM memory), or
used. to_configure. DSM._ROM (permanent DSM
memory).

RAM is used to evaluate “test” data-sets before storing
to ROM. The contents of RAM are lost whenever power
to the DSM module is removed. Be sure to save values
to ROM after a test data-set is evaluated and is found
acceptable.

When saving to ROM (permanent memory), 25 data-
sets can be saved before the EPROM chip must be
replaced. Once a data-set is stored to ROM, the
previous save to ROM is not accessible/retrievable. The
DSM module can only access the most recently saved
data-set. When the DSM module saves a data-set to
ROM, the data-set information is not lost when power to
the DSM module is removed.

NOTE: The term EPROM is used to describe the
electrical chip that resides in the DSM module. The
EPROM chip houses ROM memory.

DATA ACQUISITION MONITORING CAPABILITY

It is possible to acquire continuous streams of data
about the DSM system using data acquisition software
(software provided by customer). The DSM Terminal
Program provides information on sensor status,
diagnostic codes, and cylinder timing through the use of
a PC. In addition to the information already provided by
the DSM system, data serial streams are transmitted
continuously from the DSM system that can be used to
trend data for DSM and engine diagnostics information.
The DSM serial streams are specified in Waukesha
Engine specification sheet S-8484-1. Contact
Waukesha Product Support for more information.

FORM 6278 First Edition
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DSM INTERFACE PROGRAM OPERATION

DSM INTERFACE PROGRAM LAYOUT AND
DESCRIPTION

Refer to Figure 3.00-3 for an illustrated menu layout of
the DSM interface Program.

1. COMMUNICATIONS MENU

Asks user to identify which communication port the
DSM module is connected to on the PC by a DB-9 serial
cable.

2. MAIN MENU
A. Edit/Create Setup
1) Retrieve from DSM

Retrieves program currently running in the
DSM module to the View/Edit Control Values
Screen. The memory location where the data is
stored will be indicated on the PC screen
(RAM or ROM# location).

2) Refrieve from Filename

Displays a list of DSM system data-sets
previously saved to the same directory as the
DSM Interface Program. Permits user to select
a file to be retrieved into the View/Edit Control
Values Screen.

3) Create New Data-Set

Allows user to create a data-set from “scratch.”
The data-set is blank allowing the user to
create a new data-set.

NOTE: Wnenever it is necessary to create a new
data-sel, it is recommended that the programming
steps described in Section 3.10, Programming The
DSM System For A New Application, be completed
instead of using the “Create New Data-Set” option from
the Edit/Create Setup Menu. Whenever it is necessary
to edit an existing data-set, it is recommended that the
programming steps described in Section 3.05, Editing
An Existing Data-Set, be completed.

B. View/Edit Control Values Screen

After selecting “Retrieve from DSM,” *Retrieve
from Filename,” or “Create New Data-Set” from
the Edit/Create Setup Menu, the appropriate
data-setwill be displayed on the View/Edit Control
Values Screen. This allows the user to view and
edit the system parameters. Press [F10] to display
the Save Menu.

NOTE: Editing values on the View/Edit Conirol Values
Screen will not affect the performance of the DSM
system. The edited data-set must be saved to RAM or
ROM to change the DSM system operating parameters.

1) AutoCal [F5]

The AutoCal program is used to establish
detonation threshold.

2) Save Menu [F10]

a) Save to Filename

Saves the data-set displayed on the View/
Edit Control Values Screen to disk. The
filename can be up to eight characters and is
saved to the drive and directory where the
DSM Interface Program is located.

b) Test Data on DSM

Allows user to save data-set to RAM (tem-
porary memory within the DSM module).
This enables the user to temporarily evalu-
ate data-sets on the DSM module before
saving them to ROM (permanent memory
within the DSM module). The contents of
RAM are lost when power is disconnected
from the DSM module. Make sure to save
your final data-set to ROM.

¢) Configure DSM Memory

Allows user to save the data-set to ROM
{permanent memory within the DSM). The
previous data-set configured to ROM will be

“replaced” with the new data-set. The con- ¢

tents of ROM are not lost when power is
disconnected from the DSM module.

d) View Wiring Data .

Displays the wiring data for the chosen
engine application.

C. New Application Setup

This setup is used the first time the DSM systemis
programmed for an engine (typically retrofit instal-
lations). Using this setup procedure will overwrite
any existing data-set.

a) Engine Model Information

Allows user to customize a DSM system for a
specific application by indicating engine family,
engine model, and fuel type(s). Creates
“skeleton” data-set to aid in programming.

b) Calculate Timing Disk Reference

The position of the Ignition Module's timing
disk is not the same on all engines. TDR is
the angular relationship between the magnet
for the first cylinder to fire and top dead
center (example: 25° BTDC). This position
has to be calculated for the DSM module to
accurately control timing.

D. View Serial Link

Allows operator to monitor current system perfor-
mance. Aids in troubleshooting.

3.00-4
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SECTION 3.05
EDITING AN EXISTING DSM DATA-SET

EDITING INFORMATION

This section, Section 3.05 Editing An Existing DSM
Data-Sel, explains the steps required to edit an existing
DSM data-set. The data-set that is edited following the
procedures in this section is engine specific. Compiete
all the programming steps provided in this section.

NOTE: Engines shipped from the factory with the DSM
system are initially setup at the factory. A data-set is
created at the factory for testing the DSM system on the
engine. Since a data-set already exists, complete the
steps in this section. :

NOTE: An AutoCal program, as explained in
Section 4.05, must be run the first time the DSM is
programmed for an engine (including engines shipped
from the factory with the DSM system).

NOTE: If the internally mounted LCD inside the DSM
module reads “99" (no data), the DSM module is
sensing that a new EPROM chip is installed and
no dala-set exists. You will need to complete the
programming steps in Section 3.10, Programming The
DSM System For A New Application.

Section 3.10, Programming The DSM System For A
New Application, explains the programming steps and
post-programming checks to be completed in retrofit
applications or whenever a DSM module is removed
from one engine and installed on another engine model.
By completing the programming steps in this section,
any existing data-set is overwritten and an entirely new
data-set is programmed.

Section 3.15, DSM System Computer Screen And Datla
Retrieval, explains the procedures necessary to access
DSM system information from the DSM interface
Program using a PC. Section 3.15 does notinclude any
programming procedures.

NOTE: This manual assumes you are already familiar
with basic MS-DOS commands for viewing directories,
copying files, and other MS -DOS concepts. If you need
more information on these subjects, refer toa MS-DOS
instruction manual.

PRE-PROGRAMMING INSTALLATION
CHECKLIST

Complete the preprogramming installation checklist
only if you are editing the data-set at initial engine and
DSM system startup. If your engine is running with the
DSM system and you are editing a saved data-set, itis
not necessary to complete the preprogramming instal-
lation checklist.

Before applying power to the DSM system:

A. Disconnectthe DSM module from the ignition
Module by removing the “DSM to ignition”
harness from the 14 pin connector on the side of
the Ignition Module (see Figure 3.05-1).

IGNITION MODULE

14 PIN CONNECTOR

“DSM TO IGNITION” HARNESS

Figure 3.05-1. Disconnecting The “DSM To ignition”
Harmess

FORM 6278 First Edition
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EDITING AN EXISTING DSM DATA-SET

B. Visually inspect the installation to be sure that all
wiring conforms to the requirements of this
manual, local codes, and regulatory bodies. Verify
that each connection to the DSM module is routed
through the correct conduit (see Figure 3.05-2).

FILTER
CONNECTIONS\

I’_\

\ =

POHT POHT PORT

POWER SUPPLY WIRING, ALARM
AND SHUTDOWN CONNECTIONS

Figure 3.05-2. DSM Module Condult Ports

“DSHM TO IGNITION"
HARNESS

C. Verify thatthe power supply is within specification.
Refer to Section 2.10, DSM System Power,
Alarm, And Ground Connections, for power
specifications to the DSM module. Make this
measurement with an oscilloscope at the supply
wires to the DSM module with the engine running.

EDITING THE DSM DATA-SET
ESTABLISHING COMMUNICATION WITH THE DSM

1. If you are editing the data-set at initial engine and
DSM system startup, verify that the DSM module is
disconnected from the Ignition Module before applying
power. |f the DSM module is not disconnected from the
Ignition Module, disconnect the “DSM to ignition”
harness from the 14 pin DSM connector on the side of
the Ignition Module (see Figure 3.05-1).

NOTE: Itis not necessary to disconnect the DSM from
the Ignition Module in Step 1 when editing a data-set for

an engine that has been running with the DSM system.

2. If no power is applied to the DSM module, apply
power. The “Power,” “Alarm,” and “Shutdown" LEDs on
the front cover will light for approximately five seconds.
The green power LED will remain on when the alarm
and shutdown LEDs go off. The interally mounted LCD
display will read "90" (system OK - ready and waiting for
engine to start).

NOTE: If the internally mounted LCD reads “99" (no
dala) instead of “90," the DSM module is sensing that a
new EPROM chip is installed in the DSM module.
Complete the programming steps in Section 3.10,
Programming The DSM System For A New Application.

NOTE: If any of the alarm or shutdown LEDs come on
any time during DSM system operation, see
Section 4.00, DSM System Diagnostics And
Troubleshooting.

3. The DSM module must be programmed to work with
site specific information in order for the DSM system to
function properly. To program the DSM module, connect
a standard DB-9 serial cable (male to female) to the
communications port (labeled P1A) within the DSM
module. This is the communications port on the right
(see Figure 3.05-3). Connect the other end of the cable
tothe PC's communications port. Typically, this is port 1
(also referred to as COM 1, serial A, or serial 1).

Verify that the DB-9
A CAUTION serial cable Is securely
connectad to the appropriate computer port. If the
serial cable is disturbed or disconnected during the
saving process, the EPROM chip in the DSM module
will become corrupted and will need to be replaced.

P1A COMMUNICATIONS PORT

ELECEN
SENSON 09 DATAS
SENSOA 10 DATAS
SENSOR 1Y DATAS
BENSOR 12 DATAZ
SENSOR 13 DATA 3

SENSOA 14 DATAD
SENSOM 19 vas
SENSON 10 MANUAL

O INSIDE THE DSM MODULE O

HIHE
gg;g;ss

Figure 3.05-3. DB-9 Serial Czble Connection Inside
DSM Module

3.05-2
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EDITING AN EXISTING DSM DATA-SET

4. Start the DSM Interface Program on your PC.

NOTE: For information on installing and/or accessing
the DSM Interface Program, refer to the page at the
back of this manual which holds the 3-1/2" diskette for
installation and accessing instructions.

5. The “Genuine Waukesha Parts” logo screen appears
briefly, followed by the screen shown in Figure 3.05-4.
The bottorn line of this screen indicates what version of
the DSM Interface Program you are using.

Waukesha - CEC

Detonation Sensing Module

Serial Interface Program

Version 6.X

Figure 3.05-4. Software Version Identification

6. Automatically the Communications Menu appears
(see Figure 3.05-5). A black dot is located in a circle
next to “1” which indicates that the selected communica-
tions port on your computer is port 1. Press [Enter] to
select communications port 1. If the DB-9 cable is
connected to a different port on your PC, use the arrow
keys on the keyboard to select the corresponding port
from the Communications Menu and press [Enter]
(typically: port 1 is correct).

7. The DSM Interface Program’s Main Menu ap-
pears showing various program options available
(see Figure 3.05-6). Highlight “Edit/Create Setup”
and press [Enter]. This option allows you to view and
edit the DSM system data-set that is already
programmed.

8. The menu shown in Figure 3.05-7 appears.
Highlight “Retrieve from DSM" from this menu and press

[Enter].

; CEC DSM Control - Ver 6.X

Communications Menu

Select Com Port

@1 o2 O3 o4|

Figure 3.05-5. Communications Menu

CEC DSM Control - Ver 6.X

Eprom ver—» 6.X

Edit/Create Setup

View Serial Link
New Application Setup
Quit

Flgure 3.05-6. DSM Interface Program Main Menu

Retrieve from Filename
Create New Dataset

Figure 3.05-7. Edit/Create Setup Menu

FORM 6278 First Edition
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EDITING AN EXISTING DSM DATA-SET

9. Several screens will appear indicating that the data
is being retrieved from the DSM module. The screen
shown in Figure 3.05-8 indicates what data source is
being refrieved. For example, Figure 3.05-8 indicates
that the data source is ROM 11.

NOTE: You can save 25 times to ROM memory
(permanent memory) before replacing the EPROM chip
in the DSM module.

Process Remote Data

Processing Data

Data Source is ROM 11

Figure 3.05-8. Processing Data Verification Screen

10. Then the View/Edit Control Data Values Screen
appears (see Figure 3.05-9). This screen shows the
engine data-set parameters. The information shown on
the screen is stored on the DSM EPROM chip (ROM or

permanent memory).
You can change data-set information on the View/Edit

Cantral Nata Vlabiane CQArvanm his andasine dada ae
WU IU W WAL VEAIVGD Wi TUll Uy wnoern .u uawa ao

desired. To change data-set information, continue with
“Editing The DSM Data-Set."

NOTE: For the purposes of this manual, the DSM
module will be programmed for a 12 cylinder VHP
L7042 engine. The programming steps taken in this
manual are the same for whatever engine family you
choose (exceptions are noted).

EDITING THE DSM DATA-SET

A data-setis a group of site specific data points that
are created and then stored within the DSM module.
The DSM data-set includes values for: Most Ad-
vanced Timing, Most Retarded Timing, End of
Sample Window angle, retard and advanced timing
values, warm-up delay time, and shutdown delay
time (see Figure 3.05-9). Complete the steps that
follow to edit the data-set for the engine you are
programming.

NOTE: Editing values on the View/Edit Control Dala
Values Screen will not affect the performance of the
DSM systemn. The edited data-set must be saved to
RAM or ROM to change the DSM system’s operating
parameters.

NOTE: If the values in the Detonation Level Select
table in the View/Edit Control Data Values Screen are
above 2400 mV, the knock sensors are disabled and
may indicate the knock sensors are not calibrated. Run
the AutoCal program to calibrate the knock sensors.
Complete the steps in Section 4.05, Running The DSM
AutoCal Program, to calibrate the sensors.

You can change data points on the View/Edit Control
Data Values Screen by moving the cursor with the arrow
ikeys and eniering daia as desired.

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12
# of Cylinders: 12

Secondary Fuel: DIGESTER GAS
Comments:

View/Edit Control Data Values

Primary Fuel : NATURAL GAS PIPELINE QUALITY

Detonation
Level Select

656
882
705

Sensor
Sensor
Sensor

Timing Disk Reference 26 °‘BTDC
<F3> To Calculate TDR
D-Lead Position - - -> Grounded
Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

10 °BTDC
°BTDC
°BTDC

617
705
705
833

Sensor
Sensor
Sensor
Sensor
Sensor 793
Sensor 656
Sensor 882
Sensor 617

WO~ S WN =

Retard 1°
Advance 1°

Every 1 Knock Sample(s)

Every 5 No-Knock Sample(s)

Sensor 744

NOTE: Entries above

300 Seconds

Warm-Up Delay Time
Shutdown Delay Time 15 Seconds

. <P10> to Save

<ESC> to Main Menu

2400mvV result in a
Disabled Sensor.

<F5> to AUTOCAL

Figure 3.05-9. View/Edit Control Data Values Screen

3.05-4
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EDITING AN EXISTING DSM DATA-SET

1. If disconnected, reconnect the DSM module ("DSM
to ignition" harness) to the Ignition Module. After
reconnecting the DSM module to the Ignition Module,
ignition timing is being controlled by the DSM system so
the data-set for the engine can be completed.

NOTE: It is not necessary to verify Timing Disk
Reference (TDR) in Step 2 when editing a data-set for
an engine that has been running with the DSM system. If
you are editing the data-set at initial engine and DSM
system startup, perform the TDR verification in Step 2.

2. Using a timing light, verify that the correct Timing
Disk Reference (TDR) value is programmed. The TDR

value is-shown on- the View/Edit Control Data Values-

Screen. Complete the following:

A. Press [Esc] to return to the Main Menu.
Highlight “View Serial Link” and press [Enter]
(see Figure 3.05-10).

NOTE: Ifchanges were made lo the data-set and were
not saved before pressing [Esc], the DSM program will
give you an option to save BEFORE returning lo the
Main Menu. Save changes if desired.

B. Ifengine timing does match the Timing (°BTDC)
shown on the Display Serial Port Screen,
continue with Step 3. If the engine timing does
notmatch, the TDR value needs to be adjusted.

C. If engine timing is lower than the timing shown,
then decrease the TDR value by that amount.
For example, if timing is set at 11° but the engine
is running at 10°, then decrease the TDR value
by 1°.

D. If engine timing is higher than the timing shown,
then increase the TDR value by that amount. For
example, if timing is set at 11° but the engine is
running at 12°, then increase the TDR value
by 1°.

E. Press [Esc] to return to the Main Menu. Highlight
“Retrieve from DSM” and press [Enter] to return
to the View/Edit Control Data Values Screen.

F. Use the arrow keys to position the cursor in the
“Timing Disk Reference” field on the View/Edit
Control Data Values Screen.

G. Enter the adjusted TDR value and press [Enter].

H. Press [F10] to test the new TDR value. Highlight
“Test Data on DSM" on the next menu and press
[Enter]. The new information is now saved to RAM
(temporary memory). Press any key to continue.

NOTE: The “Test Data on DSM" option from the Save
Options Menu allows a program to be run in the DSM
module’s temporary memory (RAM). The contents of
RAM are lost whenever power to the DSM module is
removed.

I. Using a timing light, verify that the engine timing
is running at the timing shown on the Display
Serial Port Screen. If engine timing does match
continue with Step 3. If the engine timing
does not match, repeat Steps A - H. If repeating
these steps does not comect engine timing,
contact Waukesha Product Support.

D-Lead is

Display Serial Port Data

Sensor| Cylinder| Degree
Retard

Status

DSM Display

Open

Max Adv Pos

1
2
3
4
5
6
10 °BTDC 7
8
9

Min Adv Pos
4 °BTDC

91

OK
OK

<ESC> to EXIT

Figure 3.05-10. Display Serial Port Data Screen

FORM 6278 First Edition
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EDITING AN EXISTING DSM DATA-SET

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12
# of Cylinders: 12

Secondary Fuel: DIGESTER GAS
|l Comments:

.. View/Edit Control Data Values

Primary Fuel : NATURAL GAS PIPELINE QUALITY

Detonation
Level Select

656
882
705

Sensor
Sensor
Sensor

Timing Disk Reference 26 °BRTDC
<F3> To Calculate TDR
D-Lead Position = - => Grounded
Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

617
705
705
833

Sensor
Sensor
Sensor
Sensor
Sensor 793
Sensor 656
Sensor 882
Sensor 617

WO~V S WN

Retard 1°
Advance 1°

Every 1 Knock Sample(s)

Every 5 No-Knock Sample(s)

Sensor 744

NOTE: Entries above

300 Seconds
Seconds

Warm-Up Delay Time
Shutdown Delay Time 15

<F10> to Save

<ESC> to Main Menu

2400mV result in a
Disabled Sensor.

<F5> to AUTOCAL

Flgure 3.05-11. View/Edit Control Data Values Screen

3. The DSM parameters include: default timing values,
retard and advance timing values and rates of change,
and delay times. To edit any of the values in the
data-set, position the cursor in the field for the
parameter you want to edit. Then enter the new value.

Refer to Figure 3.05-11 and the correct table while
editing the data-set. The values provided in the tables
are the recommended data-set parameters for the
DSM system. Modifications may be made based on site
conditions.

* Table 3.05-1 on page7 provides the data-set
parameters for 8L.-AT27GL engines.

* Table 3.05-2 on page 8 provides the data-set
parameters for 12V-AT27GL engines.

* Table 3.05-3 on page 8 provides the data-set
parameters for 12V-AT25GL engines.

* Table 3.05-4 on page8 provides the data-set
parameters for VHP engines.

° Table 3.05-5 on page8 provides the data-set
parameters for VGF engines.

Listed are definitions of each of the data-set parame-
ters found on the View/Edit Control Data Values Screen.

Comments: Type in any comments regarding DSM
programming or revise existing comments. Typically,
comments include site, engine number, and date
information.

Most Advanced Timing: The maximum advanced
timing at which the system will allow the engine to
operate. Enter the most advanced timing for the

nition Module’s “D" lead grounded and the most

ionition ounde
]

advanced timing for the “D” lead open.

NOTE: “Most Advanced Timing” may not be greater
than nameplate timing.

Most Retarded Timing: The minimum timing at which
the DSM system will allow a cylinder to retard in order to
control detonation. Enter the most retarded timing for
the Ignition Module's “D" lead grounded and the most
retarded timing for the “D" lead open.

Default Timing: Default timing is the retarded ignition
timing imposed by the DSM system when it is not
protecting against detonation. The DSM system acti-
vates default timing for a cylinder when the cylinder’s
sensor is disabied, when the sensor fails, and during
engine warm-up delay.

End of Sample Window: The end of sample window is
a predetermined angle after top dead center (ATDC) in
crankshaft degrees at which the DSM system stops
looking for detonation.

3.05-6
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EDITING AN EXISTING DSM DATA-SET

Retard X° Every Y Knock Sample(s): Allows you to
select how fast the timing retards by changing the “X’
and “Y” values. When an individual cylinder is in
detonation, the timing retards “X" degrees for every “Y"
consecutive times detonation is found.

Advance X° Every Y No-Knock Sample(s): Allows
you to select how fast the timing advances by changing
the “X” and “Y" values. Once an individual cylinder is no
longer in detonation, the timing advances “X” degrees
for every “Y" consecutive times the cylinder is not found
to be detonating.

Warm-Up Delay Time: Allows you to select the amount

of delay between. the time.the engine. begins. rotating

and when the DSM system takes control. While this
delay is active, the cylinders are operating at the default
timing. The purpose of this delay is to prevent mislead-
ing vibration signals, that may exist during the time the
engine is warming up, from being incorrectly construed
as “knock” signals. During the Warm-Up Delay Time,
the DSM system is not protecting against detonation.

Shutdown Delay Time: Allows you to select the
amount of delay between the moment when the cylinder
reaches the Most Retarded Timing during detonation
and the time the shutdown warning becomes active
while still in detonation.

NOTE: Make sure to program the Shutdown Delay Time
long enough to avoid unnecessary shutdowns. For
example: If engine timing reaches the Maximum Retard

4. If you are editing the data-set at Initlal engine
and DSM system startup (engines shipped from the
factory with the DSM system), complete an AutoCal
program. The AutoCal program is the automatic
calibration of the detonation threshold levels by the
DSM Interface Program. Complete the programming
steps in Section 4.05, Running The DSM AutoCal
Program, to run the AutoCal program.

NOTE: If the values in the Detonation Level Select
table in the View/Edit Control Data Values Screen are
above 2400 mV, the knock sensors are disabled and
may indicate the knock sensors are not calibrated. Run
the AutoCal program. to calibrate the knock sensors.
Complete the steps in Section 4.05, Running The DSM
AutoCal Program, to calibrate the knock sensors. An
AutoCal should be run the first time the DSM is
programmed for an engine or whenever a DSM is
programmed for a new application. Additionally, the
DSM system must be re-AutoCaled using the DSM
Interface Program and a PC after doing any removal,
repair, or replacement of engine cylinder heads, cylin-
der liners, cylinder gaskets, pistons, or knock sensors.
This calibration MUST BE done using the AutoCal

program.

5. Continue with the next section, “Saving Data-Set To
ROM,” to permanently save the edited data-set.
Make sure to complete the next section. Data-sets
NOT saved to ROM are lost when power Is discon-

limit AND the Shutdown Delay Time is shorler than the
) n from DSM module.
Advance Rate, shutdown may occur before the engine is Scies the
allowed to advance at the programmed Advance Rate.
Table 3.05-1. 8L-AT27GL DSM Data-Set Parameters!
AIR/FUEL v MAX. MAX. END OF
FUEL RATIO VALUES ADVANCE?2 RETARD SAMPLE “D” LEAD
(% EXHAUST Oy) (*BTDC) (°BTDC) (°BTDC) WINDOW
—_ 28:1 (9.8) 6° 8° 2° 30° OPEN
as 32:1 (11.4) 18° 20° 8° 30° GROUNDED
(118 ocaame) 32:1 (11.4) 8 10° s 30° OPEN
Digester Gas 30:1 (10.5) 18° 20° 12° 30° GROUNDED
Landfill Gas 30:1 (10.5) 18° 22° 14° a0° GROUNDED
FUEL QUALITY: 64 WKI™ AND BELOW 64 WKI™ +
Retard Rate 4° Every 1 Knock Sample(s) 1° Every 1 Knock Sample(s)
Advance Rate 1° Every 5 No-Knock Sample(s) 1° Every 5 No-Knock Sample(s)
Weam-Up Delay Time 300 Second(s) 300 Second(s)
Shutdown Delay Time 5 Second(s) 15 Second(s)

NOTE: ! Ths timing values listed apply to engines with the six hole prechamber cups.

2 “Max. Advance” should never exceed nameplate timing.

FORM 6278 First Edition
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EDITING AN EXISTING DSM DATA-SET

Table 3.05-2. 12V-AT27GL DSM Data-Set Parameters!

AIR/FUEL S MAX. MAX. END OF
FUEL RATIO VALUES AI?'VANGE2 F!ETARD SAMPLE “D"” LEAD
(% BEXHAUST 0, (*BTDC) {°BTDC) (°BTDC) WINDOW
28:1 (9.8) 6° 8° 2° 30° OPEN
Natural Gas
32:1 (11.4) 16° 18° 8° 30° GROUNDED
(,';‘:..fgg:;e, 32:1 (11.4) 8° 10° 4 30° OPEN
Digester Gas 30:1 (10.5) 16° 18° 10° 30° GROUNDED
Landfill Gas 30:1 (10.5) 16° 20° 12° 30° GROUNDED
FUEL QUALITY: 64 WKI™ AND BELOW 64 WKI™ +
Retard Rate 4° Every 1 Knock Sample(s) 1° Every 1 Knock Sample(s)
Advance Rate 1° Every 5 No-Knock Sample(s) 1° Every 5 No-Knock Sample(s)
Warm-Up Delay Time 300 Second(s) 300 Second(s)
Shutdown Delay Time 5 Second(s) 15 Second(s)
N i 0 O e et s
Table 3.05-3. 12V-AT25GL DSM Data-Set Parameters
AIR/FUEL DEFAULT
FUEL gL TR Aqmée qg'%io SAMPLE “D” | EAD
0,) (°BTDC) (°BTDC) (°BTDC) WINDOW
Natural Gas 28:1 (9.8) 8° 10° 4° 30° OPEN
Digester Gas 26:1 (8.8) 12° 14° 8° 30° OPEN
Landfil Gas 26:1 (8.8) 15° 17* 11° 30° GROUNDED
FUEL QUALITY: 64 WKI™ AND BELOW 64 WKI™ +
Retard Rate 3° Every 1 Knock Sample(s) 1° Every 1 Knock Sample(s)
ASVaNRcS Rals 1° Every S No-Kiiook Sampie(s) 1° Every 5 No-Knock Sample(s)
Warm-Up Delay Time 300 Second(s) 300 Second(s)
Shutdown Delay Time 5 Second(s) 15 Second(s)

NOTE: ! ‘Max. Advance” should never exceed nameplate timing.

Table 3.05-4. VHP DSM Data-~Set Parameters

Table 3.05-5. VGF DSM Data-Set Parameters

Most Advanced Timing Nameplate Timing Most Advanced Timing Nameplate Timing
Most Retarded Timing Nameplate Timing - 6° Most Retarded Timing Nameplate Timing - 6°
Default Timing Nameplate Timing - 2° Detault Timing Nameplate Timing - 2°
End of Sample Window 30° End of Sample Window 30°
Retard X° Em Y Knock Retard 1° Every 1 Sample Retard X° Every Y Knock Retard 2° Every 1 Sample
Sample(s) Propane Only = Retard 3° Sample(s) Propane Only = Retard 3°
Every 1 Sample Every 1 Sample
mr&m(‘;) 1° Every 5 Samples P?::’I::alz‘osf;?o{\:) 1° Every 5 Samples
Wearm-Up Delay Time 300 Seconds Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds Shutdown Delay Time 15 Seconds

3.05-8
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EDITING AN EXISTING DSM DATA-SET

SAVING DATA-SET TO ROM

1. Save the edited data-set to ROM (permanent
memory) on the EPROM chip in the DSM module. Press
[F10] for the Saving Options Menu.

2. Highlight “Configure DSM Memory” on the menu and
press [Enter] (see Figure 3.05-12).

NOTE: The “Test Data on DSM" option from the Save
Options Menu allows a program to be run in the DSM
module’s temporary memory (RAM). This may be used
for troubleshooting so that the ROM memory space is

preserved. The contents of RAM are lost whenever
power to the DSM module is removed.

3. When the Verification Screen appears as shown in
Figure 3.05-13, press [Y)].

A C AUTION Do not disturb the serial
cable or interrupt com-
puter power while programming. if the serlal cable
is disturbed or disconnected during the saving
process, the EPROM chip in the DSM module will
become corrupted and will need to be replaced.

Engine Family : VHP GAS ENGINE
Engine Model : L7042 v-12

# of Cylinders: 12
Primary Fuel : NATURAL
Secondary Fuel: DIGESTE
Comments:

Timing Disk Reference
<F3> To CallwrTe =
D-Lead Position - - -> Grounded

Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

View/Edit Control Data Values

Save Data to Filename
Test Data on DSM

Configure DSM Memory
View Wiring Data

Open

4 °BTDC

Detonation
Level Select

656
882
705
617
705
705
833
793

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor 656
Sensor 882

°BTDC

WO dWN e

°BTDC

[
o

Retard 1°
Advance 1°

Every 1 Knock Sample(s)

Every S No-Knock Sample(s)

Sensor 617
Sensor 744

NOTE: Entries above

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl0> to Save

<ESC> to Main Menu

2400mV result in a
Disabled Sensor.

<FS5> to AUTOCAL

Figure 3.05-12. Saving Options Menu

Engine Family : VHP GAS ENGINE
Engine Model : L7042 Vv-12
# of Cylinders: 12

Secondary Fuel:
Comments:

Timing Disk Refs
<F3
D-Lead Position

Most Advanced T
Most Retarded T

View/Edit Control Data Values

Primary Fuel : NATURAL GAS PIPELINE QUALITY

OK to Store New Values?

Detonation
Level Select

656
882
705
617
705
705
833
793

Default Timing
End of Sample W

WAV & WwN

656
882

L I T T T O S O B

Retard 1°
Advance 1°

617
744

R

NOTE: Entries above -

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl10> to Save

<ESC> .to Main Menu

2400mV result in a
Disabled Sensor.

<F5> to AUTOCAL

Figure 3.05-13. Verification Screen

FORM 6278 First Edition
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EDITING AN EXISTING DSM DATA-SET

4. Several screens will appear indicating that the 5. Press any key to continue and the View/Edit Control
data-setis being saved to ROM, permanent memory on Data Values Screen appears (see Figure 3.05-15).

the EPROM chip inside the DSM module. Once the

data-set has been saved to ROM, the message shown NOTE: Make copies of your data-set for future refer-
in Figure 3.05-14 appears. ence. If a printer is connecled to your PC, press

[Print Screen] on the keyboard.

NOTE: The DSM allows 25 saves to ROM. Once ROM
has been fully configured, the EPROM chip in the DSM
module must be replaced to permit further saves to
permanent memory.

- view/Edit Control Data Values

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V=12
# of Cylinders: 12

Detonation
Level Select

Primary Fuel

Secondary Fuel:

Comments: Starting ROM12 Program

Timing Disk R;§ DSM Memory has been Configured.
<

D-Lead Position
Most Advanced T
Most Retarded T
Default Timing

End of Sample W

Program Is Running.

Press ANY KEY to Continue

HHAHHHHHHEHRRNHR

Retard 1° Ev
Advance 1° Every 5 No-Knock Sample(s)

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl0> to Save <ESC> to Main Menu

VoONAUSEWN =

NOTE: Entries above
2400mV result in a
Disabled Sensor.

<F5> to AUTOCAL

656 mV
882 mv
705 mv
617 mv
705 mv
705 mv
833 mv
793 mv
656 mv
882 mVv
617 mv

744

Figure 3.05-14, Verification Screen Of Save To ROM

View/Edit Control Data Values

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12
# of Cylinders: 12

Detonation
Level Select

Primary Fuel : NATURAL GAS PIPELINE QUALITY
Secondary Fuel: DIGESTER GAS
Comments:

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

Timing Disk Reference 26 °BTDC

<F3> To Calculate TDR
D-Lead Position - - -> Grounded Open
Most Advanced Timing 10 °BTDC 10 °BTDC
Most Retarded Timing 4 °BTDC 4 °BTDC
Default Timing 8 °BTDC 8 °BTDC
End of Sample Window 30 °ATDC

Retard 1° Every 1 Knock Sample(s)
Advance 1° Every 5 No-Knock Sample(s)

-~ <F10> to Save - : <ESC> to Main Menu

WO~ & WwN -

NOTE: Entries above -
Warm-Up Delay Time 300 Seconds . - .:.2400mV result in a
Shutdown Delay Time 15 Seconds . ... 'Disabled Sensor.

;" <PS5> to AUTOCAL

656
882
705
617
705
705
833
793
656
882
617
744

Figure 3.05-15. View/Edit Control Data Values Screen

3.06 - 10
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EDITING AN EXISTING DSM DATA-SET

SAVING DATA-SET TO DISK

Data-sets are assigned filenames and saved on disk so
the user can retain the data-set for future reference.
Each time a new program is saved to ROM, the previous
program can no longer be retrieved. The only way to
keep track of old data-sets is to save to disk.

NOTE: When saving to disk, the data-set will be saved
to the drive and directory where the DSM Interface
Program is located.

1. Save a data-set to disk by pressing [F10]
(see Figure 3.05-16).

2. Highlight “Save Data to Filename” from the menu
and press [Enter].

3. Enter a filename according to the following proce-
dure (see Figure 3.05-17). Read all three steps prior to
saving the file to the disk.

A. Locate the engine’s serial number on the name-
plate.

Engine Family : VAP GAS ENGINE
Engine Model : L7042 Vv-12

# of Cylinders: 12
Primary Fuel : NATURAL
Secondary Fuel: DIGESTE
Comments:

View Wiring

Timing Disk Reference
<F3> To CalEw S
D-Lead Position - - => Grounded

Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDZ

View/Edit Control Data Values

Test Data on DSM
Configure DSM Memory

Detonation
Level Select

656
882
705
617
705
705
833

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor 793
Sensor 656
Sensor 882
Sensor 617

Data

Open

10 °BTDC
4 °BTDC
8 °BTDC

VOOV D WN -

Retard 1°
Advance 1°

Every 1 Knock Sample(s)

Every 5 No-Knock Sample(s)

Sensor 744

NOTE: Entries above

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl0> to Save

<ESC> to Main Menu

2400mV result in a
Disabled Sensor.

<F5> to AUTOCAL

Figure 3.05-16. Saving Options Menu

Engine Family : VHP GAS ENGINE
Engine Model : L7042 v-12

# of Cylinders: 12
Primary Fuel :
Secondary Fuel:
Comments :

Timing Disk Refd
<F3
D-Lead Position
Most Advanced T
Most Retarded T
Default Timing
End of Sample W

Retard 1°
Advance 1°

View/Edit Control Data Values

2 § 656 mVv
R r 2 882 mv
Save Choices to Disk r 3 705 mv
r 4 617 mv
. rs 705 mv
Input DataFile Name r6 705 mv
r 7 833 mv
HERE RS r 8 793 mv
! . r?9 656 mv
r 10 882 mv
r 617 mv
r 744

Every 5 No-Knock Sample(s)

Detonation
Level Select

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<F10>_t9 Save

<ESC> to Main Menu

;.f NOTE: Entries above
4050 2400mV result in a i
Disabled Sensor.

...” <F5> to AUTOCAL

Figure 3.05-17. Entering Fllename Of Data-Set

FORM 6278 First Edition
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EDITING AN EXISTING DSM DATA-SET

Ifthe engine has a “C-" number, remove the “C-"
and the /" from the number. Example:
C-10768/01 would give a root file name of
“1076801." If the engine does not have a “C-"
number use all six digits in the serial number for
the filename.

C. The first time the configuration is saved to the

disk add an "A" to the end. This is to indicate that
this is the first save of this configuration. If
changes are made to the configuration, save the
next file with the same numerical information and
change the suffix letter to “B." Continue in this
manner for each revision to the file.

Once eight characters have been entered, the file will
automatically be saved to the PC disk where the DSM
program resides. If the filename is less than eight
characters, press [Enter] to save.

4. Press [ESC] to return to the Main Menu.

5. If the data-set for your engine has been saved to
ROM and a file on disk, confirm the exit to the Main
Menu by pressing [Y] (see Figure 3.05-18). The Main
Menu appears. If you have not saved the data-set to
ROM (permanent memory), press [N] and refer to
*Saving Data-Set To ROM" in this section.

view/Edit Control Data Values

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V=12

# of Cylinders: 12

Primary Fuel :
Secondary Fuel:
Comments:

D-Lead Position
Most Advanced T
Most Retarded T

Exit to Main Menu

Changes Will be Lost if
you Have Not Saved Them.

Do You REALLY Want to EXIT?

Detonation
Level Select

656 mV
882 mv
705 mv
617 mv
708 mV
705 mv
833 mv
793 mv

Default Timing
End of Sample W

VOO BWNM

656 mV
10 882 mV

Retard 1° Ev

Advance 1° Every 5 No-Knock Sample(s)

T
r
r
X
X
T
r
} 4
r
r
r

11 617
744

NOTE: Entries above

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl10> to Save <BESC> to Main Menu <F5> to AUTOCAL

2400mV result in a
Disabled Sensor.

Figure 3.05-18. Confirmation Of Exit

3.05 - 12
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

5. The “Genuine Waukesha Parts” logo screen ap-
pears briefly, followed by the screen shown in
Figure 3.10-4. The bottom line of this screen indicates
what version of the DSM Interface Program you are
using.

Waukesha - CEC

Detonation Sensing Module

Serial Interface Program

Version 6.X

Figure 3.10-4. Software Version Identification

6. Automatically the Communications Menu appears
(see Figure 3.10-5). A black dot is located in a circle
nextto “1” which indicates that the selected communica-
tions port on your computer is port 1. Press [Enter] to
select communications port 1. If the DB-9 cable is
connected to a different port on your PC, use the arrow
keys on the keyboard to select the corresponding port
from the Communications Menu and press [Enter]
(typically: port 1 is correct).

The DSM Interface Program's Main Menu appears
showing various program options available
(see Figure 3.10-6).

CEC DSM Control - Ver 6.X

Communications Menu

Select Com Port

|g>1 O2 O3 O

Figure 3.10-5. Communications Menu

CEC DSM Control - Ver 6.X

Eprom ver—# 6.X

Edit/Create Setup

View Serial Link

New Application Setup

Quit

Figure 3.10-6. DSM Interface Program Main Menu

NEW APPLICATION SETUP

1. Highlight “New Application Setup” on the DSM
Interface Program’s Main Menu (see Figure 3.05-6)
and press [Enter].

2. The DSM system will then scan the EPROM chip for
a saved data-set. Several screens appear indicating
the scan of the EPROM chip.

* If the DSM finds a saved data-set on the EPROM
chip, the New Application Setup Verification Screen
appears (see Figure 3.10-7). Because creating a
new data-set will overwrite an existing data-set, the
DSM Interface Program verifies that you want to
continue with a new application.

If you want to setup the DSM system for a new
application, highlight the “Continue” button and press
[Enter]. The Engine Family Menu appears. Continue
with Step 3.

If you do not want to setup the DSM system for a new
application, highlight the “Cancel” button and press

[Enter].

e |f the DSM does not find a saved data-set on the
EPROM chip, the Engine Family Menu appears.
Continue with Step 3. The internally mounted LCD
reads “99" (no data) when the DSM module senses a
new EPROM chip is installed.

NOTE: If you simply want to edit an existing data-set,
complete the steps in Section 3.05, Editing An Existing
DSM Data-Set.

FORM 6278 First Edition
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

' An application exists in EPROM!

New Application Setup

Use this setup the first time the DSM is programmed for
an engine (factory and retrofit installations).

The DSM is currently programmed for a P9390GL V-16

the setup?

Continuing with this setup procedure will overwrite this
existing data. Would you like to continue with

Continue

Cancel

Figure 3.10-7. New Application Setup Screen

NOTE: Some DSM system programming will require
you to enter engine specific information. Read these
steps carefully so you enter the information that applies
to the engine and DSM system you are programming.

NOTE: The filters used with the DSM system are engine
specific. If an incorrect filter is installed, the DSM system
will appear to work but will not protect against detonation.
Detonation can cause severe engine damage.

NOTE: For the purposes of this manual, the DSM
module will be programmed for a 12 cylinder VHP
L7032 sngine. roi examiple, in Siep 3 “VHF Gas
Engines” is selected from the Engine Family Menu. The
programming steps taken in this manual are the same
for whatever engine family you choose (exceptions are

noted).

3. A listing of various Waukesha Engine families
appears on the screen (see Figure 3.10-8). The DSM
module must be customized for each application.
Highlight the appropriate engine family for your applica-
tion and press [Enter].

4. On the next screen, a selection of specific engine
modeis available for the engine family previously
selected appears (see Figure 3.10-9). Highlight the
applicable engine model and press [Enter].

Please Select New Engine Model

Figure 3.10-8. Engine Family Menu

Please Select New Engine Model

ATGL Gas Engines

v ngines

Figure 3.10-9. Engine Model Menu

3.10-4

FORM 6278 First Edition



SECTION 3.10
PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

PROGRAMMING INFORMATION

This section, Section 3.10, Programming The DSM
System For A New Application, explains the program-
ming steps and post-programming checks to be com-
pleted for a “new application.” A new application includes
refrofit applications or whenever a DSM module is
removed from one engine and installed on another
engine model. By completing the programming steps in
this section, any existing data-set is overwritten and an
entirely new data-set is programmed. The data-set that
is created following the procedures in this section is
engine specific. Complete all the procedures and
post-programming checks provided in this section to
program the DSM system for a new application.

NOTE: If the internally mounted LCD inside the DSM
module reads ‘99" (no data), the DSM module is
sensing that a new EPROM chip is inslalled and
no data-set exists. You will need to complete the
programming steps in this section.

Section 3.05, Editing An Existing DSM Data-Set,
explains the steps required to edit an existing DSM
data-set. The data-set that is edited following the
procedures in Section 3.05 is engine specific.

NOTE: Engines shipped from the factory with the DSM
system are initially setup at the factory. A data-set is
created at the factory for testing the DSM system on the
engine. Since a data-set already exists, complete the
programming steps in Section 3.05, Editing An Existing
DSM Data-Set.

Section 3.15, DSM System Computer Screen And Data
Retrieval, explains the procedures necessary to access
DSM system information from the DSM Interface
Program using a PC. Section 3.15 does not include any
programming procedures.

NOTE: This manual assumes you are already familiar
with basic MS-DOS commands for viewing directories,
copying files, and other MS-DOS concepits. If you need
more information on these subjects, refer to a MS-DOS
instruction manual. .

PRE-PROGRAMMING INSTALLATION
CHECKLIST

Before applying power to the DSM system:

A. Disconnect the DSM module from the Ignition
Module by removing the “DSM to ignition”
harness from the 14 pin connector on the side of
the Ignition Module (see Figure 3.10-1).

IGNITION MODULE

“DSM TO IGNITION” HARNESS

Figure 3.10-1. Disconnecting The “DSM To Ignition”
Harness

FORM 6278 First Edition

3.10-1



PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

B. Visually inspect the installation to be sure that all
wiring conforms to the requirements of this
manual, local codes, and regulatory bodies. Verify
that each connection to the DSM module is routed
through the correct conduit (see Figure 3.10-2).

FILTER
CONNECHONS\

]

000

PORT  PORT J

m 2 = ]
POWER SUPPLY WIRING, ALARM  “DSM TO IGNITION"

AND SHUTDOWN CONNECTIONS HARNESS
Figure 3.10-2. DSM Module Conduit Ports

C. Verify that the power supply is within specification.
Refer to Section 2.10, DSM Sysiem Power,
Alarm, And Ground Connections, for power
specifications to DSM module. Make this mea-
surement with an oscilloscope at the supply wires
to the DSM module with the engine running.

DSM INTERFACE PROGRAMMING STEPS
ESTABLISHING COMMUNICATION WITH THE DSM

1. Verify that the DSM module is disconnected from
the Ignition Module before applying power. If the DSM
module is not disconnected from the Ignition Module,
disconnect the “DSM to ignition” harness from the
14 pin DSM connector on the side of the Ignition
Module (see Figure 3.10-1).

2. Apply power to the DSM module. The "Power,"
“Alarm,” and “Shutdown” LEDs on the front cover will
light for approximately five seconds. The green power
LED will remain on when the alarm and shutdown LEDs
go off. The intemally mounted LCD display will read “90"
(system OK - ready and waiting for engine to start).

NOTE: If the internally mounted LCD reads ‘99
(no data) instead of “90", the DSM module is sensing
that a new EPROM chip is installed in the DSM module.
Continue with the DSM module programming.

NOTE: If any of the alarm or shutdown LEDs come on
any time during DSM system operation, see
Section 4.00, DSM System Diagnostics And
Troubleshooting.

3. The DSM module must be programmed to work with
site specific information in order for the DSM system to
function properly. To program the DSM module, connect
a standard DB-9 serial cable (male to female) to the
communications port (labeled P1A) within the DSM
module. This is the communications port on the right
(see Figure 3.10-3). Connect the other end of the cable
to the PC's communications port. Typically, this is port 1
(also referred to as COM 1, serial A, or serial 1).

Verity that the DB-9
A CAUTION serial cable Is securely
connected to the appropriate computer port. If the
serial cable Is disturbed or disconnected during the
saving process, the EPROM chip In the DSM module
will become corrupted and will need to be replaced.

P1A COMMUNICATIONS PORT

O

SENSOR 1 MARUAL

QO INSIDE THE DSMMODULE QO

Y
T
HHINE

Figure 3.10-3. DB-9 Serial Cable Connection inside
DSM Module

4. Start the DSM Interface Program on your PC.

NOTE: For information on installing and/or accessing
the DSM Interface Program, refer to the white card at
the back of this manual which holds the 3-1/2" diskette
for installation and accessing instructions.

3.10-2
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

5. A selection of fuel types for the engine is listed
(see Figure 3.10-10). Highlight the type of primary fuel
the engine is using on the Primary Fuel Selection Menu
and press [Enter].

6. A selection of fuel types for the engine is listed
(see Figure 3.10-11). Highlight the type of secondary fuel
the engine is using on the Secondary Fuel Selection
Menu and press [Enter]. If no secondary fuel is being
used or will be used, highlight “NONE" and press [Enter]).

Please Select New Engine Model

Al
? Primary Fuel

Natural Gas Pipeline Qualit
Field Gas (115-119 Octane)

Propane
Dilgestexr Gas
Landfill Gas

119 Octane

Figure 3.10-10. Primary Fuel Selection Menu

NONE

Please Select New Engine Model

A Secondary Fuel
v
[£

Natural Gas Pipeline Quality (119 Octane)
Field Gas (115-119 Octane)

Propane

Landfill Gas

Figure 3.10-11. Secondary Fuel Selection Menu

FORM 6278 First Edition
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

i Please Select New Engine Model

ATGL Gas Engines

VHP Gas Engines

Timing Disk Reference

Nameplate Timing
Default Timing

Engine will run at the Default Timing

initially. If this is not acceptable
modify the Default Timing before saving.

<F10> to Save <F3> to Calculate TDR <ESC> to Quit

°BTDC

°BTDC
°BTDC

Figure 3.10-12. Entering Timing Disk And Nameplate Timing Values

7. After the engine family, model, and fuel types are
selected, a screen appears requiring Timing Disk
Reference (TDR) and nameplate timing values
(see Figure 3.10-12). The proper TDR is required so
that the DSM system can control timing.

* If you know these values, enter the TDR value and
press [Enter]. Then enter nameplate timing and
press [Enter]. The default timing value is automatical-
ly calculated (based on the formula: Nameplate
Timing - 2° = Default Timing). Default timing is the
retarded ignition timing imposed by the DSM system
whien it IS not proteciing againsi deionation. The
DSM system activates default timing for a cylinder
when the cylinder’s sensor is disabled, when the
sensor fails, and during engine warm-up delay. You
may modify the default timing if the calculated value
is not acceptable. To modify the default timing, enter
the new value in the “Default Timing” field. Continue
with “Saving Engine Parameters” in this section.

* If you do not know the TDR, continue with the next
section, “Calculating Timing Disk Reference.”

CALCULATING TIMING DISK REFERENCE

The proper Timing Disk Reference (TDR) is required so
that the DSM system can accurately control timing. TDR
is the angular relationship between the first cylinder to
fire and top dead center (TDC) (example: 25° BTDC).
The position of the Ignition Module's timing disk is not
the same on all engines. Complete this section to
calculate the TDR for the specific engine model you are
programming.

1. To calculate the Timing Disk Reference press [F3].

A CAUTION| T mrh o

lated Incorrectly if the DSM module is not
disconnected from the Ignition Module. The TDR is
essential for proper DSM system performance.

2. After pressing [F3], a message appears asking you
to verify that the DSM module is disconnected from the
Ignition Module (see Figure 3.10-14). If the DSM
module is disconnected from the Ignition Module press
[Y]. If the DSM module is not disconnected from the
Ignition Module, disconnect the "DSM to ignition"
namess from the 14 pin connecior on the side ol the

Ignition Module (see Figure 3.10-13) and press [Y].

IGNITION MODULE

14 PIN CONNECTOR

“DSM TO IGNITION” HARNESS

Figure 3.10-13. Disconnecting The “DSM To Ignition”
Harness

3.10-6

FORM 6278 First Edition

("-
L



O

PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

Timing Disk Reference

WARNING!

To Calculate TDR
Manual Switches must be Enabled
(DSM Disconnected from Ignition)

‘Is~the DSM Discontiected?

(Y)es (N)o

Please Select New Engine Model

ATGL Gas Engines

VHP Gas Engines

°BTDC

°BTDC
*BTDC

ault Timing
acceptable
before saving.

TDR <ESC> to Quit

Figure 3.10-14. Verification Screen

3. To have the DSM system calculate TDR, you must B. On the side of the Ignition Module, tum the “A" iming
enter data about engine timing on the Timing Disk switch one degree (place) (see Figure 2.05-13).
Reference (TDR) Calculaton Screen (see L . e
Figure 3.10-15). First, determine whether “A* or “B" is C. Re-check engine timing with a timing light. If

the active timing switch on the Ignition Module. When
the “D" lead of the Ignition Module is grounded, timing
switch A" is the active switch. When the “D" lead is
open, timing switch “B" is active.

To determine which is the active timing switch, follow the
steps below.

A. Check engine timing with a timing light and record
the engine timing value.

engine timing has changed one degree, the “D"
lead is grounded and “A” is the active timing
switch. Turn the “A” timing switch back to its
previous setting and continue with Step 4. If
engine timing has not changed one degree, tum
the "A” timing switch back to its previous setting
and continue with Step D.

Calculate TDR

Please Select New Engine Model

ATGL Gas Engines

(D-Lead grounded) (D~Lead Open)

Switch A active Switch B active

Input the position of
Ignition Switch

Currerit Engine Timing
(Use Timing Light)

<F10> Accepts <ESC> Aborts

Select Active $witch: Av(p-Leqd Grounded), or B (DALegd Open)

BC> to Quit

Figure 3.10-15. Timing Disk Reference Calculation Screen

FORM 6278 First Edition
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TIMING SWITCHES
“A” AND “B”

" v

NOTE: Timing selection is made by the dot on the switch,
not the screwdriver slot,

Figure 3.10-16. CEC ignition Module Timing Switches

D. On the side of the Ignition Module, tumn the “B"
timing switch one  degree (place)
(see Figure 3.10-16).

E. Re-check engine timing with a timing light. If
engine timing has changed one degree, the “D"
lead is open and “B” is the active timing switch.
Tumn the “B” timing switch back to its previous
setting. Continue with Step 4.

NOTE: If timing did not change when either timing
switch “A” or "B was changed, verify that the DSM
moduie is disconnecied from the ignition Module. if the
DSM module is not disconnected from the Ignition
Module, disconnect the “DSM to ignition” harness from
the 14 pin DSM connector on the side of the Ignition
Module and repeat the TDR calculation with Step 1.
If disconnected, contact Waukesha Product Support.

4. If A" is the active timing switch on the Ignition
Module, highlight the “Switch A active” button on the
Timing Disk Reference Calculation Screen using the
[Tab] or arrow key (see Figure 3.10-15) and press
[Enter]. If “B" is the active timing switch, highlight the
“Switch B active” button and press [Enter].

5. Enter the position (0 - 15) of the active timing switch
(found on the side of the Ignition Module) and press
[Enter). Timing selection is made by the doton the timing
switch, not the screwdriver slot.

6. Check engine timing using a timing light.

7. Verify that engine timing from Step 6 is the same as
nameplate timing. If the two timings do not match,
contact Waukesha Product Support.

8. Enter engine timing on the Timing Disk Reference
Calculation Screen and press [F10].

9. The Timing Disk Reference (TDR) angle is auto-
matically calculated and entered for the application
based on the switch position and timing values just
entered. Press [Enter] to accept the calculated TDR
angle (see Figure 3.10-17).

10. Enter nameplate timing and press [Enter]. The
default timing value is automatically calculated (based
on the formula: Nameplate Timing - 2° = Default Timing)
(see Figure 3.10-18). Default timing is the retarded
ignition timing imposed by the DSM system when it is
not protecting against detonation. The DSM system
activates default timing for a cylinder when the cylin-
der’s sensor is disabled, when the sensor fails, and
during engine warm-up delay. You may modity the
default timing if the calculated value is not acceptable.
To modify the default timing, enter the new value in the
“Default Timing" field.

11. Continue with the next section, “Saving Engine
Parameters.”

<Fl0> to Save

Please Select New Engine Model

ATGL Gas Engines

Timing Disk Reference 26 °BTDC

Nameplate Timing
Default Timing

Engine will run at the Default Timing
initially. If this is not acceptable
modify the Default Timing before saving.

<F3> to Calculate TDR

°BTDC
*BTDC

<ESC> to Quit

Figure 3.10-17. Entering Timing Disk And Defsult Timing Values

3.10-8
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<F10> to Save

Please Select New Engine Model

ATGL Gas Engines

Timing Disk Reference

Nameplate Timing
Default Timing

Engine will run at the Default Timing
initially. If this is not acceptable
modify the Default Timing before saving.

<F3> to Calculate TDR

26 °BTDC

10 °BTDC
8 °BTDC

<ESC> to Quit

Figure 3.10-18. Calculated TDR And Default Timing Values

SAVING ENGINE PARAMETERS

Complete the following steps to save the engine model
information, Timing Disk Reference value, and default
timing value to read only memory (ROM), permanent
memory within the DSM module (EPROM chip).

1. After the engine model information, Timing Disk
Reference value, and default timing are entered, press
[F10] to save the engine parameters to ROM (perma-
nent memory). The Saving Options Menu appears.

2. Highlight “Configure DSM Memory” on the Saving
Options Menu and press [Enter].

3. Ascreen appears confirming the save of the engine

parameters to ROM (see Figure 3.10-19). Press [Y)].
Do not disturb the serial

A CAUTION cable or interrupt com-

puter power while programming. If the serial cable
Is disturbed or disconnected during the saving
process, the EPROM chip in the DSM module will
become corrupted and will need to be replaced.

Please Select New Engine Model

ATGL Gas Engines

This will Stop Program Execution
and RESTART Program when finished.

OK Store Values To ROM?

Efes

o

Figure 3.10-19. Saving Engine Parameters To Read Only Memory (ROM)

FORM 6278 First Edition
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4. Several screens appear indicating that the engine
parameters are being saved to ROM. A screen appears
indicating that the engine parameters have been saved
(see Figure 3.10-20). The ROM number (ROMi##)
shows you which ROM location the engine parameter
data has been saved to.

NOTE: Record the ROM number (ROM##) of your
save so you can keep track of how many saves to ROM
are still available.

NOTE: The DSM allows 25 saves to ROM. Once ROM
has been fully configured, the EPROM chip in the DSM
module must be replaced fo permit further saves o
permanent memory.

5. Press any key to continue.

6. After the engine parameters are saved to ROM,
the View/Edit Control Data Values Screen appears
(see Figure 3.10-21). Verify that the engine family,
engine model, Timing Disk Reference value, and
default timing agree with the values you entered.

7. Continue with the next section, “Editing The DSM
Data-Set.”

Please Select New Engine Model

ATGL Gas Englnes

Starting ROM02 Program.

DSM Memory has been Configured.

Program 1Is Running.

Press ANY KEY to Continue

Figure 3.10-20. Confirmation Of Save To Read Only Memory (ROM)

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12

# of Cylinders: 12

Primary Fuel
Sacondary Fuel: DIGESTER GAS
Comments:

View/Bdit Control Data Values

t NATURAL GAS PIPELINE QUALITY

Detonation
Level Select

2500
2500
2500

Sensor
Sensor
Sensor

Timing Disk Reference 26 °BTDC
<F3> To Calculate TDR
D-Lead Position - - -> Grounded

Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

2500
2500
2500
2500

Sensor
Sensor
Sensor
Sensor
Sensor 2500
Sensor 2500
Sensor 2500
Sensor 2500

WVWO~NAL S WN -

Retard 1°
Advance 1°

Every 1 Knock Sample(s)

Every 5 No-Knock Sample(s)

Sensor 2500

NOTE: Entries above

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl0> to Save

<ESC> to Main Menu

2400mV result in a
Disabled Sensor.

<F5> to AUTOCAL

Figure 3.10-21. View/Edit Control Data Values Screen

3.10- 10
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EDITING THE DSM DATA-SET

A data-set is a group of site specific data points that are
created and then stored in ROM within the DSM
module. The DSM data-set includes values for: Most
Advanced Timing, Most Retarded Timing, End of
Sample Window angle, retard and advanced timing
values, warm-up delay time, and shutdown delay time.
Complete the steps that follow to edit the data-set for
the engine you are programming.

NOTE: Editing values on the View/Edit Control Data
Values Screen will not affect the performance of the
DSM system. The edited data-set must be saved to
RAM . or ROM.to change.the DSM.system’s.operating
parameters.

You can change data points on the View/Edit Control
Data Values Screen by moving the cursor with the arrow
keys and entering data as desired.

1. Reconnect the DSM module ("DSM to ignition”
hamess) to the Ignition Module. After reconnecting the
DSM module to the Ignition Module, ignition timing is
being controlled by the DSM system so the data-set for
the engine can be completed.

NOTE: Knock sensors above 2400 mV are disabled
and do not protect against detonation. Engine timing
runs at the default timing. The knock sensors remain
disabled until the AutoCal program is completed and
new voltages are entered on the View/Edit Data Control
Values Screen and saved to ROM.

2. Using a timing light, verify that the correct Timing
Disk Reference (TDR) value is programmed. Thie TDR
value is shown on the View/Edit Control Data Values
Screen (see Figure 3.10-21). Complete the following:

A. If engine timing does match the Default Timing
(°BTDC), continue with Step 3. If the engine
timing does not match, the TDR value needs to
be adjusted.

B. If engine timing is lower than the default timing
shown, then decrease the TDR value by that
amount. For example, if timing is set at 11° but
the engine is running at 10°, then decrease the
TDR value by 1°.

C. If engine timing is higher than the default timing
shown, then increase the TDR value by that
amount. For example, if timing is set at 11° but
the engine is running at 12°, then increase the
TDR value by 1°.

D. Use the arrow keys to position the cursor in the
“Timing Disk Reference" field on the View/Edit
Control Data Values Screen.

E. Enter the adjusted TDR value and press [Enter].

F. Press [F10] to test the new TDR value. Highlight
“Test Data on DSM" on the next menu and press
[Enter]. The newinformationis now saved to RAM
(temporary memory). Press any key to continue.

NOTE: The “Test Data on DSM" option from the Save
Options Menu allows a program to be run in the DSM
module's temporary memory (RAM). The contents of
RAM are lost whenever power to the DSM module is
removed.

G. Using a timing light, verify that the engine timing
is running at the default timing. If engine timing
does match continue with Step 3. If the engine
timing does not match, repeat Steps A - F. If
repeating these steps does not correct engine
timing, contact Waukesha Product Support.

H. Once verified, the new TDR value must be saved
to ROM. Press [F10] to save the new TDR value.
Highlight “Configure DSM Memory” on the next
menu and press [Enter]. When the Verification
Screen appears press [Y]. Several screens will
appear indicating that the data-set is being
saved to ROM, permanent memory on the
EPROM chip inside the DSM module. Once the
data-set has been saved to ROM, a message
will state that the DSM memory has been
configured to ROM. Press any key to continue.

FORM 6278 First Edition

3.10 - 11



PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12

# of Cylinders: 12

Primary Fuel
Secondary Fuel: DIGESTER GAS
Comments:

" View/Edit Control Data Values

¢ NATURAL GAS PIPELINE QUALITY

Detonation
Level Select

2500
2500
2500

Sensor
Sensor
Sensor

Timing Disk Reference 26 °BTDC
<F3> To Calculate TDR
D-Lead Position - - =-> Grounded

Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 “BTDC
End of Sample Window 30 °ATDC

2500
2500
2500
2500
2500
2500
2500
2500

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

VOO & WwN =

Retard 1°
Advance 1°

Every 1 Knock Sample(s)

Every 5 No-Knock Sample(s)

Sensor 2500

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl0> to Save

<BESC> to Main Menu

NOTE: Entries above . -
© 2400mV result in a
Disabled Sensor.

<F5> to AUTOCAL

Figure 3.10-22. View/EdIit Control Data Values Screen

3. The DSM parameters include: default timing values,
retard and advance timing values and rates of change,
and delay times. To edit any of the values in the
data-set, position the cursor in the field for the
parameter you want to edit. Then enter the new value.

Refer to Figure 3.10-22 and the correct table while
editing the data-set. The values provided in the tables
are the recommended data-set parameters for the
DSM system. Modifications may be made based on site
conditions.

* Table 3.10-1 on page 13 provides the data-set
parameters for 8L-AT27GL engines.

* Table 3.10-2 on page 14 provides the data-set
parameters for 12V-AT27GL engines.

¢ Table 3.10-3 on page 14 provides the data-set

parameters for 12V-AT25GL engines.

* Table 3.10-4 on page 14 provides the data-set
parameters for VHP engines.

* Table 3.10-5 .on page 14 provides the data-set
parameters for VGF engines.

Listed are definitions of each of the data-set parame-
ters found on the View/Edit Conirol Data Values Screen.

Comments: Type in any comments regarding DSM
programming or revise existing comments. Typically,
comments include site, engine number, and date
information.

Most Advanced Timing: The maximum advanced
timing at which the system will allow the engine to
operate. Enter the most advanced timing for th
ignition Module’s "D” lead grounded and the most

advanced timing for the “D" lead open.

NOTE: ‘Most Advanced Timing” may not be greater
than nameplate timing.

Most Retarded Timing: The minimum timing at which
the DSM system will allow a cylinder to retard in order to
control detonation. Enter the most retarded timing for
the Ignition Module's “D" lead grounded and the most
retarded timing for the “D" iead open.

Default Timing: Defauit timing is the retarded ignition
timing imposed by the DSM system when it is not
protecting against detonation. The DSM system acti-
vates default timing for a cylinder when the cylinder’s
sensor is disabled, when the sensor fails, and during
engine warm-up delay.

3.10-12
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End of Sample Window: The end of sample window is
a predetermined angle after top dead center (ATDC) in
crankshaft degrees at which the DSM system stops
looking for detonation.

Retard X° Every Y Knock Sample(s): Allows you to
select how fast the timing retards by changing the “X*
and “Y" values. When an individual cylinder is in
detonation, the timing retards “X" degrees for every “Y"
consecutive times detonation is found.

Advance X° Every Y No-Knock Sample(s): Allows
you to select how fast the timing advances by changing
the “X” and “Y” values. Once an individual cylinder is no
longer in detonation, the timing advances. “X* degrees.
for every “Y" consecutive times the cylinder is not found
to be detonating.

Warm-Up Delay Time: Allows you to select the amount
of delay between the time the engine begins rotating and
when the DSM system takes control. While this delay is
active, the cylinders are operating at the default timing.
The purpose of this delay is to prevent misleading

Table 3.10-1. 8L-AT27GL DSM Data-Set Parameters?

vibration signals, that may exist during the time the
engine is warming up, from being incorrectly construed
as “knock” signals. During the Warm-Up Delay Time, the
DSM system is not protecting against detonation.

Shutdown Delay Time: Allows you to select the
amount of delay between the moment when the cylinder
reaches the Most Retarded Timing during detonation
and the time the shutdown warning becomes active
while still in detonation.

NOTE: Make sure to program the Shutdown Delay
Time long enough to avoid unnecessary shutdowns.
For example: If engine timing reaches the Maximum
Retard limit AND-the Shutdown Delay Time is shorter
than the Advance Rate, shutdown may occur before the
engine is allowed to advance at the programmed
Advance Rate.

4. Continue with the next section, “Running The
AutoCal Program,” to establish detonation threshold so
that the DSM system can operate properly.

AIR/FUEL DEFAULT
FUEL S aer Ve Aqwéez QE%D SAMPLE “D" LEAD
02) ("BTDC) (°BTDC) (°BTDC) WINDOW
28:1 (9.8) 6° 8° 2° 30° OPEN
Natural Gas 3211 (1.4) 18° 20° 8° 30° GROUNDED
A e 321 (11.49) 8 10° 4 3o OPEN
Digester Gas 30:1 (10.5) 18° 20° 12° 30° GROUNDED
Landfill Gas 30:1 (10.5) 18° 22° 14° 30° GROUNDED
FUEL QUALITY: 64 WKI™ AND BELOW 64 WKi™ +
Retard Rate 4° Every 1 Knock Sample(s) 1° Every 1 Knock Sample(s)
Advance Rate 1° Every 5 No-Knock Sample(s) 1° Every 5 No-Knock Sample(s)
Warm-Up Delay Time 300 Second(s) 300 Second(s)
Shutdown Delay Time 5 Second(s) 15 Second(s)

NOTE: ! The timing values listed apply to engines with the six hole prechamber cups.

2 *Max. Advance” should never exceed nameplate timing.

FORM 6278 First Edition
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Table 3.10-2. 12V-AT27GL DSM Data-Set Parameters?

AIR/FUEL DEFAULT
FUEL st | vALIES Aq\vﬁész Qgrﬁxﬁn SAMPLE “D" LEAD
02) (°BTDC) (°BTDC) (°BTDC) WINDOW
28:1 (9.8) 6° 8° 2° 30° OPEN
I 32:1 (11.4) 16° 18° 8° 30° a2l ]
(118 0ctang | 32119 8° 10° a 30° OPEN
Digester Gas 30:1 (10.5) 16° 18° 10° 3o0° GROUNDED
Landfill Gas 30:1 (10.5) 16° 20° 12° 30° GROUNDED
FUEL QUALITY: 64 WKI™ AND BELOW 64 WKI™ +
Retard Rate 4° Every 1 Knock Sample(s) 1° Every 1 Knock Sample(s)
Advance Rate 1° Every 5 No-Knock Sample(s) 1° Every 5 No-Knock Sample(s)
Warm-Up Delay Time 300 Second(s) 300 Second(s)
Shutdown Delay Time 5 Second(s) 15 Second(s)
NOTE: ! The timing values listed apply to engines with the six hole prechamber cups.
2 "Max, Advance” should never exceed nameplate timing.
Table 3.10-3. 12V-AT25GL DSM Data-Set Parameters
AIR/FUEL DEFAULT
FUEL ey b Al ADo\nI‘AAli(éE‘ qu‘}\xno SAMPLE “D" LEAD
02) (°BTDC) (°BTDC) (°BTDC) WINDOW
Natural Gas 28:1 (9.8) 8° 10° 4° 30° OPEN (‘
Digester Gas 26:1 (8.8) 12° 14° 8° 30° OPEN b
Landfill Gas 26:1 (8.8) 15° 17° 11° 30° GROUNDED
FUEL QUALITY: 64 WKI™ AND BELOW 64 WKI™ +
Retard Rate 3° Every 1 Knock Sample(s) 1° Every 1 Knock Sample(s)
Advance Rate 1° Every 5 No-Knock Sample(s) 1° Every 5 No-Knock Sample(s)
Warm-Up Delay Time 300 Second(s) 300 Second(s)
Shutdown Delay Time 5 Second(s) 15 Second(s)

NOTE: ! "Max. Advance” should never excesd nameplate liming.

Table 3.10-4. VHP DSM Data-Set Parameters

Table 3.10-5. VGF DSM Data-Set Parameters

3.10-14
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Most Advanced Timing Nameplate Timing Most Advanced Timing Nameplate Timing
Most Retarded Timing Nameplate Timing - 6° Most Retarded Timing Nameplate Timing - 6°
Default Timing Nameplate Timing - 2° Default Timing Nameplate Timing - 2°
End of Sample Window 30° End of Sample Window 30°
Retard 1° Every 1 Sampl Retard 2° Every 1 Sample
Retard X° Every ¥ Knock |~ OVTV i :e Retard X" Every Y Knock |~ OVTV - ‘:
a e(s ropane Only = Retar 5 ropane Uniy = arn
mple(s) gP Every ‘lySampIe il 3P Every 1ySample
Advance X° Every Y o Advance X° Every Y .
No-Knock m;z(‘) 1° Every 5 Samples No-Knock s“:?’.(', 1° Every 5 Samples
Warm-Up Delay Time 300 Seconds Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds Shutdown Delay Time 15 Seconds _
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RUNNING THE AUTOCAL PROGRAM

The DSM AutoCal program is the automatic calibration
of the detonation threshold levels by the DSM Interface
Program. The DSM module monitors for detonation
using the frequency output of each cylinder with engine
mounted knock sensors. These knock sensors must be
calibrated or “AutoCaled.” During AutoCal, the knock
sensors are calibrated so that the DSM system can
operate properly.

An AutoCal should be run the first time the DSM is
programmed for an engine or whenever a DSM is
programmed for a new application. Additionally, the DSM
system must be re-AutoCaled. using the DSM.Interface
Program and a PC after doing any removal, repair, or
replacement of engine cylinder heads, cylinder liners,
cylinder gaskets, pistons, or knock sensors. This calibra-
tion MUST BE done using the AutoCal program as

explained in this section.
A c AUT'ON The sensors give an out-
put even when the en-
gine is not In detonation. The sensor output
Increases with load, so the engine must be at its
HIGHEST LOAD during AutoCal. If the AutoCal
program Is run while the engine is atalower load, an
increase In load may be mistaken for detonation.
The engine must be running at the maximum load
and speed anticipated during normal operation.

NOTE: At light loads, engine characteristics are very
different than at higher loads. Typically, this results in
lower output from the knock sensors which, if low
enough, will result in a “lost sensor” error even when the
system Is working properly. Errors may result at low
loads after engine warm up. These errors go away once
the engine is fully loaded. If “lost sensor” errors are
experienced at low loads and do not correct themselves
as the engine is fully loaded, refer to Section 4.00, DSM
System Diagnostics And Troubleshooting.

1. Verify that the engine is running at the maximumioad
and speed anticipated during normal engine operation.
Detonation must not be

A CAUTION present whiie running

AutoCal. If detonation occurs at any time during the
calibration program, the AutoCal resuits must be
discarded and the AutoCal program must be rerun.

2. Detach or copy the applicable AutoCal Worksheet
from the back of this manual. The blue AutoCal
Worksheet applies to 6, 8, and 12 cylinder engines
(see Table 3.10-6 for sample worksheet). The yellow
AutoCal Worksheet applies to 16 cylinder engines
(see Table 3.10-7 for sample worksheet). Be sure to
detach or copy the worksheet applicable to your
engine application.

3. Verify that the View/Edit Control Data Values Screen
is showing.

Table 3.10-6. AutoCal Worksheet For 6, 8, And 12 Cylinder Engines

SET-POINT “S” COLUMN RESULTS
SENSOR e
RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RuN
#__|# _[#_ |# | |#_ _|®__|&  |s_ |#_
R — L ) S—
1
2
3
4
5
6
7
8
9
10
"
12
FORM 6278 First Edition 3.10-15



PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

Table 3.10-7. AutoCal Worksheet For 16 Cylinder Engines

SENSOR

SET-POINT “S” COLUMN RESULTS

HIGHEST
“S"” VALUE

PAIRS
#_ | # #__ | # #_

ARUN | RUN | RUN | RUN | RUN

RUN | RUN | RUN.| RUN | RUN
b SRRl IE AN O T i

3&4

5&6

7&8

9&10

11 & 12

13&14

15 & 16

4. To begin AutoCal, press [F5] while viewing the
View/Edit Control Data Values Screen. The AutoCal
Screen appears. Figure 4.05-3 shows the AutoCal
Screen for 6, 8, and 12 cylinder engine applications.
Figure 4.05-4 shows the AutoCal Screen for 16 cylinder
engine applications.

NOTE: The AutoCal results shown in the figures and
tables provided in this manual are for example only. Actual

AutoCal values will vary depending on the application.

NOTE: °L" = Low, “M" = Medium, ‘H" = High,
“S” = Set-Point in Figure 3.10-23 and Figure 4.05-4.

5. Verify that the “AutoCal Test Timing" on the AutoCal
Screen (see Figure 3.10-23 or Figure 3.10-24) is the
same as that fuel’s “Most Advanced Timing” (grounded
or open, whichever is applicable) on the View/Edit
Control Data Values Screen (see Figure 3.10-25). If the
“‘AutoCal Test Timing” is not the same as “Most
Advanced Timing," enter the “Most Advanced Timing”
on the AutoCal Screen.

NOTE: AutoCal wil default to the D" lead grounded

ignition setting which is “Most Advanced Timing.” For
sacondary fuel (or ‘D" lead open), the AutoCal Screen test
timing value may need to be edited as explained in Step 5.

AUTOCAL TEST
TIMING

I AutoCal Test Timing 10 “BTDC I

Messages:

\:utomtic Calibration of Detonaltion Sensor Threshold Voltages

AutoCal

Engine Timing for Autocal Program. <F10> A&ceétn, égsc> Aborts

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

VoONOOTUV&EWN -

Figure 3.10-23. AutoCal Screen For 6, 8, And 12 Cylinder Engines

3.10-16
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: ) AUTOCAL TEST - - - . .
{ @, TIMING . “Automatic Ca_libration of Detonation Sensor Threshold Voltages

AutoCal Test Timing 10 °BTDC AutoCal

Sensors
Sensors
Messages: sensors
Sensors
Sensors
Sensors 11
Sensors 13
Sensors 15

MDD

Engine Timing for Autocal Program. <F10> Accepts, <ESC> Aborts

Figure 3.10-24. AutoCal Screen For 16 Cylinder Engines

MOST ADVANCED TIMING View/Edit Control Data Values

4 Engine Family
( Engine Model Detonation
\ # of Cylinders: Level Select
Primary Fuel
Secondary Fuel: DIW

Comments:

Timing Disk Referancé\\zs °BTDC

2500
2500
2500
2500
2500
2500
2500

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor 2500
Sensor 2500
Sensor 2500
Sensor 2500
Sensor 2500

<F3> To C&\lculate TDR
D-Lead Position - - -> Y3rounded

Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

WO~ H N

Retard 1° Every 1 Knock Sample(s)
Advance 1° Every 5 No-Knock Sample(s)

NOTE: Entries above
Warm-Up Delay Time 300 Seconds 2:0§:V result in-a

Shutdown Delay Time 15 Seconds Disabled Sensor.

<F10> to Save _ <ESC> to Main Menu <F5> to AUTOCAL

Figure 3.10-25. View/Edit Control Data Values Screen
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Messages:
Starting LATEST ROM Program.

Program is Running.

AutoCal Completed Successfully
<F4> Saves AC Data to Filename
ANY Other Key Continues

P ép;@matiééCalib;gﬁipﬁf?fﬂDétonation'Sensor_Threshold Voltages - w

AutoCal

AutoCal Test Timing 10 °BTDC '

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

1
2
3
4
5
6
7
8
9

6. Press [F10] to accept the “AutoCal Test Timing"
value and begin the AutoCal program. Calibration
numbers for each sensor will begin appearing in the “S”
or Set-Point column. When the calibration process is
completed your screen will resemble the screen shown
in Figure 3.10-26.

NOTE: If any errors occur during the AutoCal program
they will be displayed as LOW, STAL, or HISP in the
Set-Point column on the AutoCal Screen. Additionally,
an error will be provided in the “Messages”
box on the AutoCal Screen siating, “AutoCal Completed
With ERRORS.” See Section 4.00, DSM System Diag-
nostics And Troubleshooting, to correct problem. Once
the problem is corrected, rerun AutoCal.

NOTE: If an HISP or STAL error occurs, the AutoCal
Program will stop as soon as the error is detected. If a
LOW error occurs, the AutoCal program will continue
but the AutoCal results on the View/Edit Control Data
Values Screen will NOT be updated.

NOTE: To save your AutoCal results to a file, press [F4]
after running the AutoCal program. Follow the instruc-
tions on the screens that follow. The file will be saved to
the drnive and directory where the DSM Interface
Program is located. This file is NOT retrievable through

Figure 3.10-26. Completion Of AutoCal Program

the DSM but can be opened outside of the DSM
program in Microsoft® Notepad® or a word processing
program and then printed. Saving the AutoCal resulits
to a file Is NOT a substitute for saving to ROM. Be
sure to save the FINAL AutoCal results to ROM as
explained in the following section, “Saving Data-Set to
ROM."

7. In a "RUN #" column on your AutoCal Worksheet,
record the values listed in the “S” or Set-Point column
on the AutoCal Screen. For example, the values in the
*S" or Set-Point column on the AutoCal Screen in
Figure 3.10-26 are recorded in the sample AutoCal
Worksheet shown in Table 3.10-8.

NOTE: Ifyou have a portable printer connected to your
PC, press the [Print Screen] button for a printout of the
AutoCal Screen.

8. Press any key to continue. You will return to the
View/Edit Control Data Values Screen. The “S" or
Set-Point values just determined during the AutoCal
program appears in the "Detonation Level Select” table
on the right hand side of the View/Edit Control Data
Values Screen (see Figure 3.10-27).

3.10 - 18
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Table 3.10-8. AutoCal Worksheet Example -~ Run # 1 Results

SET-POINT “S” COLUMN RESULTS
SENSOR HIGHEST
S"” VALUE
RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN
#1 (& |8 | e | e | e | & | | |4
— — —— —_———
1 617
2 882
3 617
4 568
5 656
6 705
7 793
8 744
9 617
10 833
11 568
12 705

NOTE: The AutoCal results shown in the figures and tables provided in this manual are for example only. Actual AutoCal values will vary
depending on the application.

View/Edit Control Data Values

Engine Family : VHP GAS ENGINE

Engine Model : L7042 V-12

# of Cylinders: 12

Primary Fuel : NATURAL GAS PIPELINE QUALITY
Secondary Fuel: DIGESTER GAS

Comments:

Detonation
Level Select

617
882
617
568
656
705
793
744

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor 617
Sensor 833
Sensor 568
Sensor 705

Timing Disk Reference 26 °BTDC

<F3> To Calculate TDR
D-Lead Position - - -> Grounded Open
Most Advanced Timing 10 °BTDC 10 °BTDC
Most Retarded Timing 4 °BTDC 4 °BTDC
Default Timing 8 °BTDC 8 °BTDC
End of Sample Window 30 “ATDC

WODNOU b WN =

=)
o

Retard 1° Every 1 Knock Sample(s)
Advance 1° Every 5 No-Knock Sample(s)

NOTE: Entries above
Warm-Up Delay Time 300 Seconds 2400nV result in a
Shutdown Delay Time 15 Seconds Disabled Sensor.

<F10> to Save . <ESC> to Main Menu <F5> to AUTOCAL

Figure 3.10-27. View/Edit Control Data Values Screen With Preliminary AutoCal Results
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9. Rerun the AutoCal program two additional times
following Steps 4 -~ 8. Be sure to record the “S" or
Set-Point column results for each AutoCal you run on
the AutoCal Worksheet.

10. Press any key to continue. You will return to the
View/Edit Control Data Values Screen. The values
determined by the last AutoCal program you ran
appears in the “Detonation Level Select” table on the
right hand side of the View/Edit Control Data Values
Screen.

11. If this is a dual fuel application and if possible,
change fuels going to the engine and repeat
Steps 3 - 10 to run the AutoCal program while running
on the secondary fuel and timing. Record all “S” or
Set-Point values determined by the AutoCal program
for each sensor on the AutoCal Worksheet.

12. After running the AutoCal programs, circle the highest
“S” or Set-Point value calibrated during all the AutoCals
for each sensor on the worksheet (see Table 3.10-9).

13. Record the circled (highest) “S” or Set-Point
value in the “Highest ‘S’ Value® column on the
worksheet (see Table 3.10-9).

14. Compare the “S” or Set-Point values for each
sensor recorded in the “Highest 'S’ Value" column on
your worksheet. If the results determined for each sensor
vary by more than 500 from one sensor to another, refer
to Table4.00-4 in Section4.00, DSM System
Diagnostics And Troubleshooting. If the values do vary
by more than 500 from sensor to sensor it may indicate
1) engine detonation, 2) sensor mounting imperfections,
3) unattached or Incomrectly routed wire harnesses
andfor ground wiring, or 4) other engine related
problems. The troubleshooting table in Section 4.00
provides you with remedies.

15. With the View/Edit Control Data Values Screen
showing, position the cursor in the “Detonation Level
Select” table on the screen.

16. Enter the highest set-point value calibrated for
each sensor in the "Detonation Level Select” table on
the View/Edit Control Data Values Screen
(see Figure 4.05-8). These values are recorded on your
AutoCal Worksheet in the “Highest ‘S’ Value™ column.
For example, in Figure 3.10-28, “656" was entered
since it was the highest detonation level calibrated for
Sensor 1 during all AutoCal programs completed.

17. Continue with the next section, “Saving Data-Set
To ROM.” Make sure to complete the next section.
Data-sets NOT saved to ROM are lost when power
Is disconnected from the DSM module.

3.10 - 20
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e Table 3.10-8. AutoCal Worksheet Example - Completed Results
- SET-POINT “S” COLUMN RESULTS
SENSOR HIGHEST
“S” VALUE
RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN
#1 | #2 | #3 | #__ [ #__ |8 |#_ |#__ |#__|#&__
— —— —
1 617 | 617 656
2 833 | 793 882
3 617 656 708
4 568 | 568 617
5 - 656 '&“rﬂ“iiinV\__ - - 705
6 656 | 617 708
7 793 744 833
8 744 793 793
9 617 656 656
10 833 793 862 882
11 568 | 568 617
12 705 705 744

. NOTE: The AutoCal results shown in the figures and tables provided in this manual are for example only. Actual AutoCal values will vary
) depending on the application.

View/Edit Control Data Values

Engine Family : VHP GAS ENGINE

Engine Model : L7042 Vv-12

# of Cylinders: 12

Primary Fuel : NATURAL GAS PIPELINE QUALITY
Secondary Fuel: DIGESTER GAS

Comments :

Detonation
Level Select

656
882
705
617
705
705
833

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor 793
Sensor 656
Sensor 882
Sensor 617
Sensor 744

Timing Disk Reference 26 °BTDC
<F3> To Calculate TDR
D-Lead Position - - -> Grounded
Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

VO~NOAV & WN

Retard 1° Every 1 Knock Sample(s)
Advance 1° Every 5 No-Knock Sample(s)

NOTE: Entries above
Warm-Up Delay Time 300 Seconds 2400mV result in a
Shutdown Delay Time 15 Seconds Disabled Sensor.

<F10> to Save - . <ESC> to Main Menu - <F5> to AUTOCAL
Figure 3.10-28. View/Edit Control Data Values Screen With Completed AutoCal Results
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SAVING DATA-SET TO ROM

1. Save the edited data-set to ROM (permanent
memory) on the EPROM chip in the DSM module. Press
[F10) for the Saving Options Menu.

2. Highlight “Configure DSM Memory” on the menu and
press [Enter] (see Figure 3.10-29).

NOTE: The “Test Data on DSM” option from the Save
Options Menu allows a program to be run in the DSM
module’s temporary memory (RAM). This may be used
for troubleshooting so that the ROM memory space is

preserved. The contents of RAM are lost whenever
power to the DSM module is removed.

3. When the Verification Screen appears as shown in
Figure 3.10-30, press [Y].

A c AUT' ON Do not disturb the serial
cable or Interrupt com-
puter power while programming. If the serial cable
Is disturbed or disconnected during the saving
process, the EPROM chip In the DSM module will
become corrupted and will need to be replaced.

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12

# of Cylinders: 12

Primary Fuel : NATURAL

Comments:

Timing Disk Reference
<F3> To CalureErre=sp
D-Lead Position - - -> Grounded

Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

View/Edit Control Data Values

Secondary Fuel: DIGESTE Save Data to Filename
Test Data on DSM

View Wiring Data

Detonation
Level Select

656
882
705
617
705
705
833

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor 793
Sensor 656
Sensor 882

VOO & WN

Retard 1° Every 1 Knock Sample(s)
Advance 1°

Every 5 No-Knock Sample(s)

Sensor 617
Sensor 744

NOTE: Entries above

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl10> to Save

<ESC> to Main Menu

2400mV result in a
Disahled Sensor.

<F5> to AUTOCAL

Flgure 3.10-29. Saving Options Menu

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12

# of Cylinders: 12

Primary Fuel : NATURAL GAS PIPELINE
Secondary Fuel:
Comments:

Timing Disk Refé

<F3
D-Lead Position
Most Advanced T
Most Retarded T

View/Edit Control Data Values

OK to Store New Values?

Detonation
Level Select

Default Timing
End of Sample W

Retard 1° Eve
Advance 1°

1 656
2 882 mv
3 705 mv
4 617 mv
5 705 mv
6 705 mv
7 833 mv
8 793 mv
9 656 mv
10 882 mv
11 617 mv
744

NOTE: Entries above

300 Seconds
15 Seconds

Warm-Up Delay Time
Shutdown Delay Time

<F10> to Save

<ESC> to Main Menu

2400mV result in a
Disabled Sensor.

<F5> to AUTOCAL

Figure 3.10-30. Verification Screen
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4. Several screens will appear indicating that the
data-setis being saved to ROM, permanent memory on
the EPROM chip inside the DSM module. Once the
data-set has been saved to ROM, the message shown
in Figure 3.10-31 appears.

NOTE: The DSM allows 25 saves to ROM. Once ROM
has been fully configured, the EPROM chip in the DSM
module must be replaced to permit further saves fo
permanent memory.

5. Press any key to continue and the View/Edit Control
Data Values Screen appears (see Figure 3.10-32).

NOTE: Make copies of your data-set for future refer-
ence. If a printer is connected to your PC, press
[Print Screen] on the keyboard.

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12

# of Cylinders: 12
Primary Fuel :
Secondary Fuel:
Comments:

Timing Disk Ref

<F3
D-Lead Position
Most Advanced T
Most Retarded T
Default Timing
End of Sample W.

Retard 1°
Advance 1°

Eve

View/Edit Control Data Values

Starting ROM03 Program
DSM Memory has been Configured.

Program Is Running.

Press ANY KEY to Continue

Every 5 No-Knock Sample(s)

Detonation
Level Select

882 mv

LTI --BE S - IR R P

NOTE: Entries above

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl10> to Save

<ESC> to Main Menu

2400mV result in a
Disabled Sensor.

<PF5> to AUTOCAL

Figure 3.10-31. Verification Screen Of Save To ROM

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12

# of Cylinders: 12

Primary Fuel
Secondary Fuel: DIGESTER GAS
Comments

View/Edi% Control Data Values

3 NATURAL GAS PIPELINE QUALITY

Detonation
Level Select

656
882
705

Sensor
Sensor
Sensor

Timing Disk Reference 26 °BTDC
<F3> To Calculate TDR
D-Lead Position - - -> Grounded
Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

617
705
705
833

Sensor
Sensor
Sensor
Sensor
Sensor 793
Sensor 656
Sensor 882

VWO~ HWN

Retard 1°
Advance 1°

Every 1 Knock Sample(s)

Every 5 No-Knock Sample(s)

Sensor 617
Sensor 744

Warm-Up Delay Time
Shutdown Delay Time 15

300 Seconds
Seconds

_<§id> to Save

<ESC> to Main Menu

. _NOTE: Entries above
:; -+ .2400mV result in
Disabled sQngox.'

<F5> to AUTOCAL

Figure 3.10-32. View/Edit Control Data Values Screen
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SAVING DATA-SET TO DISK

Data-sets are assigned filenames and saved on disk so
the user can retain the data-set for future reference.
Each time a new programis saved to ROM, the previous
program can no longer be retrieved. The only way to
keep track of old data-sets is to save to disk.

NOTE: When saving to disk, the dala-set will be saved
to the drive and directory where the DSM Interface
Program is located.

1. Save this program to disk by pressing [F10]
(see Figure 3.10-33).

2. Highlight “Save Data to Filename® from the menu
and press [Enter].

3. Enter a filename according to the following proce-
dure (see Figure 3.10-34). Read all three steps prior to
saving the file to the disk.

A. Locate the engine's serial number on the name-
plate.

B. lfthe engine has a“C-" number, remove the “C-"
and the “/" from the number.

Example: C-10768/01 would give a root file
name of “1076801". If the engine does nothave a
“G-"number use all six digits in the serial number
for the filename.

C. The first time the configuration is saved to the
disk add an “A” to the end. This is to indicate that
this is the first save of this configuration. If
changes are made to the configuration, save the
next file with the same numerical information and
change the suffix letter to “B”. Continue in this
manner for each revision to the file.

Once eight characters have been entered, the file will
automatically be saved to the PC disk where the DSM
program resides. If the filename is less than eight
characters, press [Enter] to save.

4. Press [ESC] to return to the Main Menu.

5. If the data-set for your engine has been saved to
ROM and a file on disk, confirm the exit to the Main
Menu by pressing [Y] (see Figure 3.10-35) and the Main
Menu appears. If you have not saved the data-set to
ROM (permanent memory), press [N} and refer to
“Saving Data-Set To ROM" in this section.

Engine Family ¢ VHP GAS ENGINE
Engine Model : L7042 V-12

# of Cylinders: 12

Primary Fuel

Comments:

Timing Disk Reference
<F3> To CalErraee=yy
D-Lead Position -~ - -> Grounded

Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

View/Edit Control Data Values

t NATURAL
Secondary Fuel: DIGESTEMN Save Data to Filenams [

Test Data on DSM
Contigure DSM Memory
View Wiring Data

Detonation
Level Select

656
882
705
617
705
705
833

Sensox
sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor 793
Sensor 656
Sensor 882
Sensor 617

WOV & WN

Retard 1°
Advance 1°

Every 1 Knock Sample(s)

Every S No-Knock Sample(s)

Sensor 744

NOTE: Entries above

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl0> to Save

<ESC> to Main Menu

2400mvV result in a
Disabled Sensor.

<F5> to AUTOCAL

Flgure 3.10-33. Saving Options Menu
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‘view/Edit Control Data Values

Engine Family ¢ VHP GAS ENGINE
Engine Model : L7042 Vv-12
# of Cylinders: 12

Detonation
Level Select

Primary Fuel :
Secondary Fuel: rl 656 mv
Comments: Save Choices to Disk iz 2 g8 =
r3 705 mv
Timing Disk Refée r ; 33; mz
<F3 : r m
D-Lead 'Pesition Input DataFile Name r 6 205 v
Most Advanced T r 1 833 mv
Most Retarded T r 8 793 mv
Default Timing r 9 656 mV
“End of “Sample W r 10 | 882 mV
r 617
Retard 1° Eve 744

Advance 1° Every 5 No-Knock Sample(s)

NOTE: Entries above
2400mV result in a
Disabled Sensor.

300 Seconds
15 Seconds

Warm-Up Delay Time
Shutdown Delay Time

<F10> to Save <ESC> to Main Menu <FS5> to AUTOCAL

Figure 3.10-34. Entering Filename Of Data-Set

view/Edit Control Data Values

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12
# of Cylinders: 12

Detonation
Level Select

Primary Fuel 1
Secondary Fuel: rl 656 mv
Comments: Exit to Main Menu r 2 882 mV
r 3 705 mv
Changes Will be Lost if r 4 617 mV
you Have Not Saved Them. rsS 705 mv
D-Lead Position r 6 705 mv
Most Advanced T Do You REALLY Want to EXIT? r 7 833 mv
Most Retarded T r 8 793 mv
Default Timing ® r?9 656 mv
End of Sample W Yes No esc r 10 882 mv
r 1l 617 mv
Retard 1° Eve 744

Advance 1° Every 5 No-Knock Sample(s)

NOTE: Entries above
2400mV result in a
pisabled Sensor.

300 Seconds
15 ESeconds

Warm-Up Delay Time
Shutdown Delay Time

<F10> to Save <ESC> to Main Menu <F5> to AUTOCAL

Figure 3.10-35. Confirmation Of Exit
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D-Lead is

 £ ;ﬁidpiﬂ&:Serlgl_ﬁofﬁ_hﬁta“ :

Sensor| Cylinder| Degree
Retard

DSM Display

Status

91

Open 1R

Max Adv Pos

1
2
3
4
5
6
10 °BTDC 7
8
9

Min Adv Pos
4 °BTDC

OK
OK

s <ESC> to EXIT « .. i i

OK
OK
OK
OK
OK
OK
OK
OK
OK

Figure 3.10-36. Display Serial Port Data Screen

POST-PROGRAMMING CHECKS

After the engine has been successfully started, the
engine timing verified, and the AutoCal program
completed, you need to complete a check of the system
to verify that the DSM system is working properly.

Several programming checks must be completed. The
procedures that follow take you step-by-step through
the programming checks. Make copies of your data-set
or save your data-set to a file for future reference.

CHECK 1i: CHECKING FOR PROPER SENSOR
CONNECTION
Viewing Display Serial Port Data Screen

1. Highlight “View Serial Link” on the Main Menu and
press [Enter] (see Figure 3.10-37). The Display Serial
Port Data Screen appears (see Figure 3.10-36). In-
formation such as engine timing will vary depending on
the application.

NOTE: If the engine is not running and the “D” lead is
switched on the CEC Ignition Module (Models 811,
1211, 1611), the “D" lead status will not update
immediately on the Display Serial Port Data Screen.
The engine must rotate before the status of the “D" lead
is updated.

CEC DSM Control - Ver 6.X

DI TR ey LSSy

Edit/Create Setup

Now Application Setup
S

Figure 3.10-37. DSM Interface Program Main Menu
The following information can be obtained from the
Display Serial Port Data Screen (see Figure 3.10-36):

es Status of “D" lead

e Programmed limits for minimum and maximum

timing

es Current sensor status and timing information

es LCD, alarm, and shutdown status

«s [Error messages appear on the right side of the
screen and flash

This makes the Display Serial Port Data Screen in the
View Serial Link option from the Main Menu useful for
troubleshooting and checking proper sensor connection.

3.10 -~ 26
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Checking Individual Sensors On 6, 8, And
12 Cylinder Engines

The “Sensor #" corresponds to the cylinder’s position in
the firing order. Use the foliowing procedure to check

proper sensor connection.
A c AUT'ON Make sure the engine Is
at full load during this
check. At light loads, engine characteristics are
very different than at higher loads. Typically, this
resuits In lower output from the knock sensors
which, If low enough, wiil result in a “lost sensor”
error-even when-the system-is-working-properiy.
Errors may result at iow loads after engine warm up.
These errors go away once the engine is fully
loaded.

NOTE: If “lost sensor” errors are experienced at low
loads and do not correct themselves as the engine is
fully loaded, refer to Section 4.00, DSM System Diag-
nostics And Troubleshooting.

1. Access the Display Serial Port Data Screen by
selecting “View Serial Link” from the DSM program’s
Main Menu.

2. Disconnect a plastic connector from a sensor.

3. On the Display Serial Port Data Screen, verify that
“Sensor Low" appears in the “Status” column of the

disconnected sensor (see Figure 3.10-38). This may
take up to 3 minutes to appear.

NOTE: Ifa bad or disconnected sensor is detected, the
DSM module also displays a message on the LCD
display inside the DSM module.

NOTE: After removing the plastic connector from a
cylinder, use a timing light and verify that the timing has
been retarded to the default you set. If it has nof, refer to
Section 4.00, DSM System Diagnostics And Trouble-
shooting.

Step 3 is important because during normal operation
you want the DSM system to retard the timing of a
cylinder to the default value if a sensor goes bad or a
wire is broken. The DSM system will retard the timing to
the default timing value when a sensor goes bad or a
wire is broken since the DSM system is not protecting
that cylinder.

4. Reconnect the plastic connector. The sensor status
will change from “Sensor Low” to "OK" in less than
3 minutes.

5. Repeat Steps 2 - 4 until all sensor connections have
been checked. This checking process should take
approximately 10 minutes for each sensor.

6. Press [ESC] to return to the Main Menu.

Display Serial Port Data

DSM Display

Status

6L 11
5R
2L
3R
4L
6R
1L
2R
5L
4R
3L

Max Adv Pos
10 °BTDC

1
2
3
4
5
6
7
8
9

Min Adv Pos
4 °BTDC

Cylinder| Degree
D-Lead is Retard
Open 1R 13

01

Sensor Low
OK
OK <ESC> to EXIT
OK
OK
OK
oK

Figure 3.10-38. Display Serial Port Data Screen With Low Sensor
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Performing Lost Sensor Check Test On
16 Cylinder Engines

The 16 cylinder DSM system checks for detonation in
cylinder pairs and not individually (ike the 6, 8, and
12 cylinder engines). Because of cylinder pairs, the
DSM system does not automatically display lost sensor
alarms on the Display Serial Port Data Screen. To
display lost sensors, a lost sensor check must be
performed. Complete the steps in this section to perform
a lost sensor check for 16 cylinder engines.

A test for lost sensors on 16 cylinder engines
should be performed whenever the safety controls
and alarms are tested on the engine.

Make sure the engine is

A. CAUTION at full load during this

check. At light loads, engine characteristics are
very different than at higher loads. Typicaily, this
results In lower output from the knock sensors
which, If low enough, will result in a “lost sensor”
error even when the system is working properiy.
Errors may result atlow loads after engine warm up.
These errors go away once the engine Is fully
loaded.

NOTE: If “lost sensor” errors are experienced at low
loads and do not correct themselves as the engine is
fully loaded, refer to Section 4.00, DSM System Diag-
nostics And Troubleshooting.

1. Access the Display Serial Port Data Screen
(see Figure 3.10-40) by selacting “View Serial Link"

from the DSM program’s Main Menu. Although sensor

status is displayed in the “Status” column, a sensor
check must be manually completed to indicate a bad or
disconnected sensor on the Display Serial Port Data
Screen. A bad or disconnected sensor will be indicated
on the Display Serial Port Data Screen during
Steps 3 and 5 that follow.

NOTE: If a bad or disconnected sensor is detected, the
DSM module also displays a message on the LCD
display inside the DSM module.

2. Press the SENSOR CHECK button on the DSM filter
once, the red Right Bank LED on the DSM filter will be
illuminated (see Figure 3.10-39).

SENSOR CHECK
/BUTTON
o (O 7 O) eawkiED
\(\0\ [ oY
. 7

® 06 @

Sensor| Cylinder

Degree
Retard

Display Serial Port Data

DSM Display

Status

91

1L
3R
3L
7R
7L

1
2
3
4
5
6
7
8
9

<ESC> to EXIT

Figure 3.10-40. Display Serial Port Data Screen
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D-Lead is

Display Serial Port Data -

Sensor| Cylinder| Degree
Retard

Status

DSM Display

Open

Max Adv Pos
10 °BTDC

1
2
3
4
5
6
7
8
9

Min Adv Pos
4 °BTDC

02

Sensor Low
Sensor Low

OK <ESC> to EXIT
OK

Figure 3.10-41. Display Serial Port Data Screen

3. If there are any bad or disconnected sensors on the
right bank of the engine, the status shown on the Display
Serial Port Data Screen will change from "OK" to
“Sensor Low” for both cylinders in the pair within three
minutes (see Figure 3.10-41).

4. After three minutes, press the SENSOR CHECK
button again to perform the sensor test on the left bank
of the engine.

5. If there are any bad or disconnected sensors on the
left bank of the engine, the status shown on the Display
Serial Port Data Screen will change from "OK" to
“Sensor Low” for both cylinders in the pair within three
minutes.

6. After three minutes, press the SENSOR CHECK
button again to exit the lost sensor check test. The LEDs
will turn off.

NOTE: The DSM system will automatically exit the
“sensor check” mode after five minutes and the LEDs
will turn off, returning the DSM system to normal
operation.

7. Perform a sensor check whenever the safety
controls and alarms are tested on the engine.

Individual sensor connections can be checked on the
engine by disconnecting a sensor and running the lost
sensor check. A disconnected sensor signal for a
cylinder pair will appear on the Display Serial Data Port
Screen. The status on the Display Serial Port Data
Screen will indicate which “cylinder pair” has a low
signal and the RIGHT BANK or LEFT BANK LED on the
DSM filter will determine which bank has the low signal.

FORM 6278 First Edition
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

Viewing Wiring Data

The “Sensor #” corresponds to the cylinder’s position
in the firing order. This information can be obtained
from the DSM Interface Program using the following
procedure.

1. Highlight “Edit/Create Setup” from the Main Menu
and press [Enter] (see Figure 3.10-42).

CEC DSM Control - Ver 6.X '

Eprom ver-# 6.X

Edit/Create Setup

View Serial Link
New Applicatinn Setup
Quit

Figure 3.10-42. DSM Interface Program Main Menu

2. Highlight “Retrieve from DSM" on the next menu and
press [Enter] (see Figure 3.10-43).

3. Press [F10) when the View/Edit Control Data Values
Screen appears.

4. Highlight "View Wiring Data” and press [Enter]
(see Figure 3.10-44).

5. The Display Wiring Data Screen appears
(see Figure 3.10-45). Record the wiring data for future
reference or print-out a copy of the screen if a printer is
available.

Retrieve from Filename
Create New Dataset

Figure 3.10-43. Selecting Next Menu Choice

Save Data to Filename
Test Data on DSM

Configure DSM Memor
View Wiring Data

Figure 3.10-44. Selecting Next Menu Choice

6. Press [Esc] and retum to the View/Edit Control Data
Screen.

7. Press [Esc]j to retum to the Main Menu.

8. Continue with Check 2: Confirming DSM System
Configuration.

Sensor Cylinder

Display Wiring Data

Ignition
Lead

Engine Data

LT- - - T R PO S R

Family : VHP GAS ENGINE

Model : L7042 v-12

CEC Ignition Module
Model 1201 or 1211

WUZEZHARXMOOW

<ESC> TO EXIT

Figure 3.10-45. Display Wiring Data Screen

3.10-30

FORM 6278 First Edition



)

PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

CHECK 2: CONFIRMING DSM SYSTEM
CONFIGURATION

Use the following procedure to confirm that the DSM
module has been configured with the latest data-set.

NOTE: If the current data-set has not been saved to a
filename, save it before continuing using the procedure
in the section ‘Saving Data-Set To Disk" in this section.

1. Highlight “Quit” on the Main Menu and press [Enter]
(see Figure 3.10-46).

CEC DSM Control - Ver 6.X

Eprom ver—+ 6.X

Edit/Create Setup

View Serial Link

New hiilication Setup

Figure 3.10-46. DSM Interface Program Main Menu

2. Press “Y" to confirm that the programis to be exited.

A c AUT'ON Perform the proceeding

steps exactly as stated.
A small amount of voltage is supplied to the DSM
module from the Ignition Module through the
hamess. This voltage could corrupt the EPROM
chip in the DSM module if the harness Is not
disconnected first.

NOTE: When the DSM module is disconnected from
the Ignition Module, the engine timing will be deter-
mined by the switch positions on the Ignition Module.

3. Disconnect thé DSM module from the Ignition
Module. Remove the “DSM to ignition™ harness from the
14 pin connector on the side of the Ignition Module.

4. Disconnect power from the DSM module for
15 minutes.

5. Restore power to the DSM module.

6. Start the DSM Interface Program on your PC.

NOTE: For information on installing and/or accessing
the DSM Interface Program, refer to the white card at
the back of this manual which holds the 3-1/2" diskette
for installation and accessing instructions.

7. The Communications Menu appears on the screen
after the  Software Identification  Screen
(see Figure 3.10-47 and Figure 3.10-48). A black dot is
located in a circle next to “1” which indicates that the
selected communications port on your computer is
port 1. Press [Enter] to select communications port 1. If
the DB-9 cable is connected to a different port on your
PC, use the arrow keys on the keyboard to select the
corresponding port from the Communications Menu
and press [Enter] (typically: port 1 is correct).

Waukesha - CEC

Detonation Sensing Module

Serial Interface Program

Version 6.X

Figure 3.10-47. Software Version Identification

CEC DSM Control - Ver 6.X

Communications Menu

Select Com Port

|i!>1 o2 O3 o4|

Figure 3.10-48. Communications Menuy
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8. The Main Menu will now appear
(see Figure 3.10-49). Highlight “Edit/Create Setup” and
press [Enter).

DS CEC DSM Control - Ver 6.X
Eprom ver-# 6.X

View Serial Link
New Application Setup
Quit

Figure 3.10-49. DSM Interface Program Main Menu

Retrieve from Filename
Create New Dataset

Figure 3.10-50. Selecting Next Menu Cholce

9. Highlight “Retrieve from DSM" from the Edit/Create
Setup Menu and press [Enter] (see Figure 3.10-50).

10. The program will be retrieved from the DSM. The
View/Edit Control Data Values Screen will appear onthe
screen (see Figure 3.10-51). Verify that these are the
values that were entered earlier. If the correct data does
notappear, check to see that the serial cable is not faulty
and that the power to the DSM module is within
specification. Refer to Section 2.10, DSM System
Power, Alarm, And Ground Connections, for correct
power specifications. Refrieve the correct data-set
from disk and attempt a second “store.” If difficulty
continues, refer to Section 4.00, DSM System Diagnos-
tics And Troubleshooting.

NOTE: Programs saved to the EPROM chip will be
retained even if power to the DSM module is interrupted.
Programs saved to RAM will be lost when power to the
DSM module is disconnected. The DSM module will not
allow the DSM Interface Program to be exited while a
program is running in RAM. If you attempt to leave the
DSM Interface Program without saving the evaluation
data to ROM, a warning will be displayed. You must
verify that it is OK to restart the last ROM program.

11. Reconnect the DSM module ta the ignition Module.

12. Press [Esc] to return to the Main Menu.

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12

# of Cylinders: 12

Primary Fuel
Secondary Fuel: DIGESTER GAS
Comments

View/Edit Control Data Values

t NATURAL GAS PIPELINE QUALITY

Detonation
Level Select

656
882
705

Sensor
Sensor
Sensor

Timing Disk Reference 26 °BTDC
<F3> To Calculate TDR
D-Lead Position - - -> Grounded

Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC

Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

Open

10 °BTDC
“BTDC
*BTDC

617
705
70S
833
793
656
Sensor 882

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

WO & WN -

Retard 1° Every 1 Knock Sample(s)
Advance 1°

Every S No-Knock Sample(s)

Sensor 617
Sensor 744

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

| :<F10> to save.

<ESC> to Main Menu

NOTE: Entries above .
2400mV result in'a
Disabled Sensor.

<F5> to AUTOCAL

Figure 3.10-51. View/Edit Control Data Values Screen
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SECTION 3.15
DSM COMPUTER SCREEN AND DATA RETRIEVAL

SCREEN AND DATA RETRIEVAL

Once a DSM module is programmed for an engine,
computer screens can be retrieved to view engine
performance. The DSM interface Program allows you to
retrieve saved data-sets, change settings, and view
engine performance. Section 3.15 explains the steps
necessary to view data-sets and computer screens.
No programming or editing procedures are
included in this section. Data-sets can be retrieved
from the DSM module EPROM chip or saved DSM
data-set files.

Section 3.05, Editing An Existing DSM Data-Set,
explains the steps required to edit an existing DSM
data-set. The data-set that is edited following the
procedures in this section is engine specific. Complete
all the programming steps provided in this section.

Section 3.10, Programming The DSM System For A
New Application, explains the programming steps and
post-programming checks to be completed in retrofit
applications or whenever a DSM module is removed
from one engine and installed on another engine model.
By completing the programming steps in this section,
any existing data-set is overwritten and an entirely new
data-set is programmed.

NOTE: If the internally mounted LCD inside the DSM
module reads ‘99" (no data), the DSM module is
sensing that a new EPROM chip is installed and
no data-set exists. You will need to complete the
programming steps in Section 3.10, Programming The
DSM System For A New Application.

.DSM PROGRAM STARTUP FOR SCREEN AND

DATA RETRIEVAL

NOTE: If any of the alarm or shutdown LEDs come on
any time during DSM system operation, see Section 4.00,
DSM System Diagnostics And Troubleshooting.

1. To access the DSM interface Program, connect a
standard DB-9 serial cable (male to female) to the
communications port (labeled P1A) within the DSM
module. This is the communications port on the right
(see Figure 3.15-1). Connect the other end of the cable
to the PC's communications port. Typically, this is port 1
(also referred to as COM 1, serial A, or serial 1).

P1A COMMUNICATIONS PORT
- E‘Q ALARM “2av g
Ol SHUTDOWN v
ano
SENSOR DY
SENSOR @2 b
SENSOR DY §
SENSOR 04 R L
SENSOR0S e
3ENSOR 08 cLack
SENSORO? RESEY
sensonos 800
EUCEN
SENSOR 08 DATAS
SENSOR 10 DATA S
SENSOR 14 DATAS
SENSOR 12 OATAZ
SENSOR 13 oaTA Y
SENSOR 4 DATA D
SENSOR 18 ves
SENSOR 18 AANUAL

O INSIDE THE DSM MODULE O

Figure 3.15-1. DB-9 Serial Cable Connection Inside
DSM Module
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DSM COMPUTER SCREEN AND DATA RETRIEVAL

2. Start the DSM Interface Program on your PC.

NOTE: For information on installing and/or accessing
the DSM Interface Program, refer to the white card at
the back of this manual which holds the 3-1/2" diskette
for installation and accessing instructions.

NOTE: This manual assumes you are already familiar
with basic MS-DOS commands for viewing directories,
copying files, and other MS-DOS concepts. If you need
more information on these subjects, refer to a MS-DOS
instruction manual.

3. Once the DSM Interface Program is open, the
screen shown in Figure 3.15-2 appears. The bottom
line of this screen indicates what software version of the
DSM program you are using.

Waukesha - CEC

Detonation Sensing Module

Serial Interface Program

Version 6.X

Flgure 3.15-2, Software Version Identification

Verify that the DB-9
A CAUT|ON serlal cable is securely
connected to the appropriate computer port. if the
serial cable Is disturbed or disconnected during the
saving process, the EPROM chip in the DSM module
will become corrupted and will need to be replaced.

4. Automatically the Communications Menu appears
(see Figure 3.15-3). A black dot is located in a circle
nextto “1" which indicates that the selected communica-
tions port on your computer is port 1. Press [Enter] to
select communications port 1. If the DB-9 cable is
connected to a different port on your PC, use the arrow
keys on the keyboard to select the corresponding port
from the Communications Menu and press [Enter]
(typically: port 1 is correct).

CEC DSM Control = Ver 6.X

Commmunications Menu

Select Com Port

Ii!” oz O3 o4

Figure 3.15-3. Communications Menu

5. The DSM Interface Program'’s Main Menu appears C
showing various program options available
(see Figure 3.15-4).

CEC DSM Control - Ver 6.X

Eprom ver-#= 6.X

Edit/Create Setup

View Serial Link
New Applicatioun Setup
Quit

Figure 3.15-4. DSM Interface Program Main Menu

3.15-2
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RETRIEVING THE VIEW/EDIT CONTROL DATA After confirming the exit, the DSM Main Menu appears.

VALUES SCREEN

The View/Edit Control Data Values Screen allows you to
view and edit data-set parameters. The data-set being
retrieved following the steps below is the data-set saved
on the EPROM chip located inside the DSM module.

Retrieve from Dsn |
1. With the DSM Interface Program’s Main Menu L —
showing on your screen, highlight “Edit/Create Setup” Create New Dataset

and press [Enter] (see Figure 3.15-4).

NOTE: For information on installing and/or accessing
the DSM Interface Program, refer to the white card at
the back of this manual which holds the 3-1/2" diskette

for installation and accessing instructions.
2. The menu shown in Figure 3.15-5 appears. High-

Figure 3.15-5. Edit/Create Setup Menu

light “Retrieve from DSM" from this menu and press
[Enter].

3. Several screens will appear indicating that the data
is being retrieved from the DSM module. The screen

shown in Figure 3.15-6 indicates what data source is Process Remote Data

being refrieved. For example, Figure 3.15-6 indicates
that the data source is ROM 11.

4. Then the View/Edit Control Data Values Screen
appears (see Figure 3.15-7). This screen shows the
engine data-set parameters.

To change data-set information, refer to Section 3.05,
Editing An Existing Data-Set.

Processing Data

Data Source is ROM 11

After you are finished reviewing the View/Edit Control
Data Values Screen, exit the screen by pressing [Esc].

Figure 3.15-6. Procesasing Data Verification Screen

View/Edit Control Data Values

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12
# of Cylinders: 12

Detonation
Level Select

Primary Fuel : NATURAL GAS PIPELINE QUALITY
Secondary Fuel: DIGESTER GAS
Comments:

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

Timing Disk Reference 26 °BTDC
<F3> To Calculate TDR

D-Lead Position - = => Grounded Open

Most Advanced Timing 10 °BTDC 10 °BTDC

Most Retarded Timing 4 °BTDC 4 °BTDC

Default Timing 8 °BTDC 8 °BTDC

End of Sample Window 30 °ATDC

Retard 1° Every 1 Knock Sample(s)
Advance 1° Every 5 No-Knock Sample(s)

: Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

e A ey

h"glliblqﬁséo_éﬁéku- L R B cséc;:ﬁg ﬁain.nenu A

529
441
441
392
656
480
459
534
391
492
355
624

WO~ SHEWN =

NOTE:Entr;es above :
2400mV result in a -3
. Disabled Sensor. °

: <PS> to AUTOCAL =~

Figure 3.15-7. View/Edit Control Data Values Screen
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RETRIEVING THE DISPLAY SERIAL PORT DATA
SCREEN

With the DSM Interface Program’s Main Menu showing
on your screen, highlight “View Serial Link" and press
[Enter] (see Figure 3.15-8).

NOTE: For information on installing and/or accessing
the DSM Interface Program, refer to the white card at
the back of this manual which holds the 3-1/2" diskette
for installation and accessing instructions.

CEC DSM Control - Ver 6.X

Eprom ver = 6 X

Edat/Create Sctup

New Application Setup
Quait

Figure 3.15-8. DSM Interface Program Main Menu

A screen similar to Figure 3.15-9 appears. Information
such as “D" lead status and engine timing will vary
depending on the application.

The following information can be obtained from the
Display Serial Port Data Screen (see Figure 3.15-9):

°s Status of “D" lead

*» Programmed limits for minimum and maximum
timing

s Current sensor status and timing information
se LCD, alarm, and shutdown status

¢ Error messages appear on the right side of the
screen and flash

This makes the Display Serial Port Data Screen in the
View Serial Link option from the Main Menu useful for
troubleshooting and checking proper sensor connection.

NOTE: If the engine is not running and the “D" lead is
switched on the CEC Ignition Module (Models 811,
1211, 1611), the ‘D" lead status will not update
automatically on the Display Serial Port Data Screen.
The engine must rotate before the status of the “D” lead
is updated.

Sensor | Cylinder
D-Lead is

Display Serial Port Data

Status DSM Display

Open

Max Adv Pos
10 °BTDC

WOV D WN =

Min Adv Pos
4 °BTDC

91

<ESC> to EXIT

[----N - - .- - - -

Figure 3.15-9. Display Serial Port Data Screen

3.15-4
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RETRIEVING A SAVED DATA-SET NOTE: If you want to save an opened file to ROM

ermanent memory), refer to Section 3.05, Editing An
1. With the DSM Interface Program’'s Main Menu (pristing Data-Set.ry} :

showing on your screen, highlight “Edit/Create Setup”
and press [Enter] (see Figure 3.15-10).

NOTE: For information on Installing and/or accessing
the DSM Interface Program, refer to the white card at
the back of this manual which holds the 3-1/2" diskette
for installation and accessing instructions.

Retrieve from DSM

Retrieve from Filename

Create New Dataset

CEC DSM Control - Ver 6.X 1

L W : Figure 3.15-11. Edit/Create Setup Menu

View Serial Link
New Application Setup
Quit

File Select

1044301a.0sM|| 1
1044301B.DSM
3987210A.DSM

Figure 3.15-10. DSM Interface Program Main Menu

2. Onthe next menu highlight “Retrieve from Filename”
and press [Enter] (see Figure 3.15-11).

3. Highlight the file name (serial number) you want to
open and press [Enter] (see Figure 3.15-12). The
information that is shown on the View/Edit Control Data
Values Screen is information that has been saved in a
file and not what is stored on the DSM module’s EPROM Figure 3.15-12. Selecting File Name Of Saved Data-Set
chip (permanent memory) (see Figure 3.15-13).

View/Edit Control Data Values

Engine Family : VHP GAS ENGINE

Engine Model : L7042 V-12

# of Cylinders: 12

Primary Fuel : NATURAL GAS PIPELINE QUALITY
Secondary Fuel: DIGESTER GAS

Comments:

Detonation
Level Select

529
441
441
392
656
480
459

Sensor
Sensor
sensor
Sensor
Sensor
Sensor
Sensor
Sensor 534
Sensor 391
Sensor 492
Sensor 355
Sensor 624

Timing Disk Reference 26 °BTDC
<F3> To Calculate TDR
D-Lead Position - - -> Grounded
Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

VDNV L WN

Retard 1° Every 1 Knock Sample(s)
Advance 1° Every 5 No-Knock Sample(s)

_ NOTE: Entries above . - '
warm-Up Delay Time 300 Seconds £ g © . 2400mv result ig a.
Shutdown Delay Time 15 Seconds - Disabled Sensor.

<F10> to Save - 2 <ESC> to Main Menu = <F5> to AUTOCAL

Figure 3.15-13. View/Edit Control Data Values Screen
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SECTION 4.00
DSM SYSTEM DIAGNOSTICS AND TROUBLESHOOTING

'DIAGNOSTICS

DSM SYSTEM DIAGNOSTICS

This section is provided to determine diagnostic codes
of the DSM system, as well as, possible corrective
actions that may remedy diagnostic problems.

Inside the DSM module is a liquid crystal display (LCD)
that gives a numerical read-out on what is happening
within the DSM system (see Figure 4.00-1). The LCD
continually shows the current status of the DSM system
through diagnostic codes.

INSIDE THE DSM MODULE
@) O
P1B P1A
l__—co
W~ ALARU ETT]
-[\‘j SHUTOOWN “v E
oND
SEao § o
SENSOR 03
SENSOR 0 i 3 PWR LL é
SENSOR 08 prLECTOR
SENSOR 08 E jpLocx
SENSOR O eacer
SENSOADH S0EG
ELECEN
SERSOR 09 DATAS
SENSOR %0 DATAS
SENSOA 1y DATA 3
SENSOR 12 E DATA2
SENSOR 12 DATAY %
SENSOR 1 DATAD
SENSOR 13 vss
SENSOR 10 MANUAL
O O

Flgure 4.00-1. Detonation Sensing Module LCD

DSM system diagnostics are handled with three light
emitting diodes (LEDs) on the front of the DSM module
(see Figure 4.00-2).

e+ The green “Power” LED is lit any time power is
applied to the DSM module.

s« The yellow “Alarm" LED"is it whenpower-is
applied to the DSM and the engine is not running
(not due to shutdown mode). The “Alarm” LED
lights any time a sensor output is lost or discon-
nected (6, 8, and 12 cylinder engines). Additional-
ly, the alarm LED lights when the timing is retarded
to the most retarded limit (uncontrollable detona-
tion). The alarm LED flashes when the shutdown
delay expires and detonation is still present

NOTE: For 16 cylinder engines a sensor test must be
performed to detect a lost sensor. The lost sensor check
procedure is explained in Section 4.10, Lost Sensor
Check Test For 16 Cylinder Engines. A fest for lost
sensors should be performed whenever the safety
controls and alarms are tested on the engine.

ec The red “Shutdown” LED illuminates when the
DSM system has reached the most retarded
timing, the shutdown delay has timed out, and the
engine is still in detonation.

If the “Alarm” (yellow) or “Shutdown” (red) LED is lit on
the front panel of the DSM module, refer to the LCD
inside the DSM module for the diagnostic code.

T “ALARM"

Figure 4.00-2. Detonatlon Sensing Module Front Panel
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DSM SYSTEM DIAGNOSTICS AND TROUBLESHOOTING

The following diagnostic tables are provided to assist
you in diagnosing the DSM system.

* Table 4.00-1 provides a description of the DSM
system’s diagnostic codes.

» Table 4.00-2 provides a description of the condition
the DSM system is sensing based on the diagnostic
code.

* Table 4.00-3 provides troubleshooting suggestions
to remedy the situation.

A CAUTION|S o\ nienet,
sor If a sensoris removed. Improper handling of the

sensor could result in permanent damage to the
sensor crystal.

Table 4.00-1. Description Of Diagnostic LCD Codes

A CAUTION|ZS 3.0

cause sensor damage.

NOTE: Toinsiall a sensor, the sensor must be free of il
and torqued to a value of 20 - 25 fi-Ib (27 - 35 N-m). The
mounting surface must be flat, smooth (RMS 125), and
be perpendicular within 0.008" (1/2 degree).

A CAUTION | Aner daing eny removal,

engine cylinder heads, cylinder head gaskets, cylin-
der liners, pistons, or knock sensors, the DSM
systern must be AutoCaled using the DSM Terminal
Program and a personal computer. Disregarding this
Information could result in product damage.

NOTE: Refer to Section 4.05, Running The DSM
AutoCal Program.

OPERATIONAL CODES
Code Status Description of Condition
Blank No Power The DSM module is not powered, system not operating.
(00) Loss of Rotation DSM module has sensed that the engine has stopped running.
(75) Shutdown Active | Uncontrolled detonation present, shutdown output activated by the DSM module.
(90) Ready to Start DSM module is waiting for engine to be started.
®1) Error Present E;mvor error code detected by DSM module. Sensor error for Maximum Retard or failed sensor will

(91) Normal Operation

The DSM system is running properly. Detonation is being controlled and no efrors are present.

(95) Wam-up Cycle Warm-up delay time has not elapsed, therefore, engine is running at default timing.
il R P T R R T Sy
PGM (PROGRAM) INTERRUPT CODES
Code Status Description of Condition

(66) Configuration Error

Configuration data or application problem if present.
(Example: DSM module has been programmed for the wrong engine.)

(86) Executing AutoCal

DSM module is establishing detonation threshold.

(97) Serial Transfer DSM module is communicating with the PC through serial cable.
The DSM module has not yet been programmed and should not be connected to the ignition Module
(©9) No data while this code is active. 4 i 9
SENSOR CODES
Code Status Description of Condition
01-16) Failed Sensor The DSM module no longer senses a signal from the filter.
(21-36) Maximum Retard | The cylinder timing for the corresponding sensor has been retarded to its most retarded timing.

(41-56)

Disabled Sensor

The DSM module has been programmed to not control the timing on the corresponding sensor.
The cylinder is at default timing.

4.00-2
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Table 4.00-2. DSM LCD Message Display Diagnostic Codes

Leocope | LR DESCRIPTION OF CONDITIONS IGNITION TIMING IN USE
e --- No Power: System Not Operating CEC Ignition Switch Timing
— GYR No Program: System Has Power But Is Not Executing Code CEC Ignition Switch Timing
00 GY - No Rotation: Engine Stopped Running CEC Ignition Switch Timing
01 ayY- Sensor #1: Failed Diagnostic Test Cylinder Default Timing
02 GY - Sensor #2: Failed Diagnostic Test Cylinder Default Timing
03 GY - Sensor #3: Failed Diagnostic Test Cylinder Default Timing
04 GY - Sensor #4; Failed Diagnostic Test Cylinder Default Timing
05 GY - Sensor #5: Failed Diagnostic Test Cylinder Default Timing

... 06 ___GY- Sensor #6: Failed Diagnostic Test Cylinder Default Timing
07 GY- Sensor #7: Failed Diagnostic Test Cylinder Defautt Timing
08 GY - Sensor #8: Failed Diagnostic Test Cylinder Default Timing
09 GY- Sensor #9: Failed Diagnostic Test Cylinder Default Timing
10 GY - Sensor #10: Failed Diagnostic Test Cylinder Default Timing
1 GY - Sensor #11: Failed Diagnostic Test Cylinder Default Timing
12 GY - Sensor #12: Failed Diagnostic Test Cylinder Default Timing
13 GY- Sensor #13: Failed Diagnostic Test Cylinder Default Timing
14 GY- Sensor #14; Failed Diagnostic Test Cylinder Default Timing
15 GY- Sensor #15: Failed Diagnostic Test Cylinder Default Timing
16 GY - Sensor #16: Failed Diagnostic Test Cylinder Default Timing
21 GY- Sensor #1: Uncontrolled Detonation Cylinder Maximum Retard
22 GY- Sensor #2: Uncontrolled Detonation Cylinder Maximum Retard
23 GY - Sensor #3: Unconlralled Detonation Cylinder Maximum Retard
24 GY- Sensor #4: Uncontrolied Detonation Cylinder Maximum Retard
25 GY - Sensor #5: Uncontrolled Detonation Cylinder Maximum Retard
26 GY - Sensor #6: Uncontrolled Detonation Cylinder Maximum Retard
27 GY- Sensor #7: Uncontrolled Detonation Cylinder Maximum Retard
28 GY- Sensor #8: Uncontralled Dotonation Cylinder Maximum Retard
29 GY- Sensor #9: Uncontrolled Detonation Cylinder Maximum Retard
30 GY- Sensor #10: Uncontrolled Detonation Cylinder Maximum Retard
31 GY- Sensor #11: Uncontrolled Detonation Cylinder Maximum Retard
32 GY- Sensor #12: Uncontrolled Detonation Cylinder Maximum Retard
33 GY- Sensor #13: Uncontrolied Detonation Cylinder Maximum Retard
34 GY- Sensor #14: Uncontrolied Detonation Cylinder Maximum Retard
35 GY- Sensor #15: Uncontrolled Detonation Cylinder Maximum Retard
36 GY- Sensor #16: Uncontrolled Detonation Cylinder Maximum Retard
41 G-- Sensor #1: Automatic Timing Control Disabled Cylinder Default Timing
42 G-- Sensor #2: Automatic Timing Control Disabled Cylinder Default Timing
43 G-- Sensor #3: Automatic Timing Control Disabled Cylinder Default Timing
44 G-- Sensor #4: Automatic Timing Control Disabled Cylinder Default Timing

(Continued)
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LCD CODE Ll'éEHI%'S DESCRIPTION OF CONDITIONS IGNITION TIMING IN USE
45 G-- Sensor #5: Automatic Timing Control Disabled Cylinder Default Timing
46 G-- Sensor #6: Automatic Timing Control Disabled Cylinder Default Timing
47 G-- Sensor #7: Automatic Timing Control Disabled Cylinder Default Timing
48 G-- Sensor #8: Automatic Timing Controf Disabled Cylinder Default Timing
49 G-- Sensor #9: Automatic Timing Control Disabled Cylinder Default Timing
50 G-- Sensor #10: Automatic Timing Control Disabled Cylinder Default Timing
51 G-- Sensor #11: Automatic Timing Contro! Disabled Cylinder Default Timing
52 G-- Sensor #12: Automatic Timing Control Disabled Cylinder Default Timing
53 G-- Sensor #13: Automatic Timing Control Disabled Cylinder Default Timing
54 G-- Sensor #14: Automatic Timing Control Disabled Cylinder Default Timing
55 G-- Sensor #15: Autornatic Timing Control Disabled Cylinder Default Timing
56 G-- Sensor #16: Automatic Timing Control Disabled Cylinder Default Timing
66 GY - Sample Error: Configuration Data or Application Problem Cylinder Default Timing
75 GyR Shutdown: Uncontrolled Detonation Present Shutdown Activated Timing Control

GY- Shutdown: Engine Has Stopped Running Due to Detonation/Shutdown Cylinder Default Timing
81 GY - System Error: Some Cylinders Are OK-Wait for Sensor Error Code Timing Control
86 G-- AutoCal: Executing AutoCal Routine AutoCal Timing
90 G-- System OK: Ready and Waiting for Engine to Start Cylinder Default Timing
91 G-- System OK: Normal Operation Timing Control
95 G-- System OK: Delaying Engine Warm-Up Cylinder Default Timing
97 G-- Serial Mode: Communication Transfer Mode Last Active Timing
) GY- No Data: Configuration Data Must Be Down Loaded S0 gty fop I’:;E -

NOTE: The diagnostic codes given in the LCD READ-OUT column are shown on the LCD inside the DSM module.
Letters in the LED STATUS column represent the LED lights on the DSM module’s front panel that are lit under the given condition:
G = Green/Powey, Y = Yellow/Alarm, y = Yellow/Alarm Flashing, R = Red/Shutdown
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Table 4.00-3. DSM Diagnostic Codes Troubleshooting

IF DIAGNOSTIC CODE ON
LED DISPLAY READS:

THEN

Code 00
{No Rotation)

a. Engine is not running.
b. Ignition Module has lost power.
¢. “DSM to Ignition” harness is disconnected.

Codes 1 - 16
(Failed Diagnostic Test)-

-~ Installation. ﬂapairfrapdm.wirtnn.aa.[gqu

a. Verify that the engine Is running at the maximum load and speed anticipated durin? normal engine
operation, A faulty sensor code may be activated at low engine loads after warmup. Al light loads, engine
characteristics are very different than at higher loads. Typically, this results in lower output from the knock
sensors which, if low enough, will result in a “lost sensor” error even when the system is workhgpropeﬂy.
:E;:gres:’ may resuit at low loads after engine warmup. These errors go away once the engine is fully

o )

b. Check wiring from sensor to DSM for damaqg. Check that all grouru:l wires (“sensor to DSM™ hamess
and DSM filter grounds) are attached prop:ery. efer to Chapter 2 Detonation sn&dodu!e

ired. Once problem is corrected, rerun AutoCal. (Refer to
Section 4.05 Running The DSM Auto a.'Progmm‘.:) i S ——

¢. Check Spark plug for misfiring. Replace as required.
d. Check admission valves in cylinder head for correct operation. Replace or clean as required.

e. Replace sensor. (Refer to Section 2.00 Mounting DSM %:tem Components “Mounting The Knock
Sensors™. Rerun AutoCal. (Refer to Section 4.05 Running DSM AutoCal Program.)

Codes 21 - 36
(Uncontrolied Detonation)

a. Shutdown engine.

b. Determine if any “hot” or unprocessed gas has gone through the engine that could cause delonalibn
damage. Refer to “Detonation Theory™ in tion 1.10 Description Of Operation for detonation theory and
a list of detonation promoters/reducers.

c. Check gas/air supply.
d. Borescope the cylinder to check for detonation damage.

e. Review programmed AutoCal values. If calibrated detonation leveis vary more than 500 from sensor
to sensor, refer to Table 4.00-4, DSM System Troubleshooting.

Codes 41 - 56
(Automatic Timing
Control Disabled)

a. The sensor was disabled through the DSM Interface Program. Entries above 2400 mV in the
Detonation Level Select table on the View/Edit Control Data Values Screen result in a disabled sensor.
An AutoCal program must be run to obtain the detonation levels for your application. (Refer to

Section 4.05 Running The DSM AutoCal Program.)

b. If all sensors are disabled, the installed EPROM chip may never have been rr rammed. New

EPROM chips are configured to keep the sensors andﬁr controls disabled unti oCal values are

grogrammad and saved to ROM, It is possible that AutoCal values were not successfully saved to ROM.

Pun the )‘;utoCal program and seve values to ROM. (Refer to Section 4.05 Running The DSM AutoCal
rogram.

Code 81
(System Error)

a. Sensor error code detected by DSM module. Read the LCD inside the DSM until the sensor eror for
Maximum Retard or failed sensor is displayed. Or view the Display Serial Port Data Screen using the
DSM Interface Program and PC to see status of all the sensors.

All Other Codes

a. See Table 4.00-2 for code description and Table 4.00-4 for DSM system troubleshoating.

NOTE: If thase diagnostic troubleshooting suggestions do not remedy the problem, refer to Table 4.00-4, “DSM System Troubleshooting.”

FORM 6278 First Edition
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TROUBLESHOOTING

Table 4.00-4 is provided to assist the user in determin-
ing the possible causes of unsatisfactory system
operation, as well as point out the corrective action that
may be undertaken to remedy the problem.

If problems persist, contact your local Waukesha
Engine Distributor or Waukesha Engine Product Sup-
port for assistance.

Troubleshooting the DSM can involve some disassem-
bly of circuit board pairs, removal and replacement of
multi-pin components (chips), and other work of similar
nature. Only “qualified technicians” should undertake
these activities. Improper handling of circuit boards and
electronic components can cause damage that may
render them unusable.

NOTE: Table 4.00-4 is only provided as a service to our
customers. It should not be viewed as a refiection of
Waukesha Engine’s actual experience with this product.

NOTE: If you completed the diagnostics in
Table 4.00-3, some of the troubleshooting checks listed
in Table 4.00-4 may have already been completed.

Table 4.00-4. DSM System Troubleshooting

A WARNING

Always use caution when servicing or repairing an
engine and Installed CEC systems. Engine compo-
nents or flulds can be extremely hot and can cause
severe personal injury or death.

A WARNING

Always wear OSHA approved body, sight, hearing,
and respiratory system protection. Never wear
loose clothing, Jewelry, or long hair around an
engine. The use of improper attire may result in
severe personal injury or death.

Before referring to the troubleshooting procedures in
Table 4.00-4, check the DSM LCD inside the DSM
module. During normal operation the LCD code dis-
played inside the DSM module is 91. If any other codes
are displayed, complete the diagnostic checks provided
in Table 4.00-1 through Table 4.00-3.

SYMPTOM PROBABLE CAUSE REMEDY

a. Check to see that the DB-9 serial cable is connected to the correct
communications port on your PC. Verify that the communicaﬁonmn
chosen is enabled in the PC system's setup. Verify that the port
from the Communications Menu (when beginni:g r,aﬂ amming
procedure) corresponds to the port the DB-9 serial e Is connected to
on the PC.
b. Verify that the serial cabls is connected (o ths coirect communications
port (labeled P1A) within the DSM module.

“COM PortFailed" messageis gmu:;%ag‘onso gﬁwegg c. Replace DB-9 serial cable.

displayed on the PC. ule cannot be eestablisrr':ed- d. Verify that the power s’:.?: ly to the DSM module is within specification.

Refer to Section 2.10 DS
Connections *“DSM Module Power Connections” for correct power

ystemn Power, Alarm, And Ground

specifications.

e. Remove power from the DSM module and disconnect the “DSM to
ignition” harness from the 14 pin connector on the side of the Ignition
Module. Wail for one minute before repowering and reconnecting the DSM
module to the Ignition Module. Restart programming procedure.

f. If the problem persists, then replace the EPROM chip inside the DSM
module. Refer to Section 4.15 EPROM Chip Replacement.

“Com Device I/O Error Oc-
curred” message is displayed
on the PC after trying to pro-
gram a new application.

Previous version of the
DSM Interface Program
software (version 5.3¢) is
being accessed by a PC
with a high speed (MHz)
processor.

a. Verify that current DSM Interface Software (version 6.X) is being
accessed. PCs with a high speed processor may cause communication
device input/output errors with the rrrevious version of the DSM Interface
Program (version 5.3c). DSM Interface Program, version 6.X, has been
upgraded to run on high speed PCs.

(Continued)
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SYMPTOM

PROBABLE CAUSE

REMEDY

DSM system loses the pro-
gram’'s data-set whenever
the power is disconnected.

The data-set created was
only stored in RAM using
the “Test Data on DSM"
selection of the Save Menu.
Any program stored in RAM
will be lost when the power
is disconnected from the
DSM module. The “Config-
ure DSM Memory" shoul

be used to save the data to
ROM (permanent memory
on the EPROM chip).

_|._module.

a. The data-set you created has been lost. If the data-set has been
stored to disk it can be retrieved and then saved o the EPROM chip (see
Sectlon 3.15 DSM System Computer Screen And Data Relrieval
“Retrieving A Saved Data-Set"). If the data was not saved to disk,
reprogram the DSM module following the programming steps in

Saction 3.05 Editing An Existing DSM Data-Set and save the data-set to
ROM (permanent memory).

b. Check power supply to the DSM module during save to ROM to veri'y
power supply continues to meet specification. Refer to Section 2,10 DS
stem Alarm, And Ground Connections "DSM Module Power
nections" for correct power specifications. If power supply does not
continue to meet specification, correct power supply. Resave data-sel
and during the save re-verify power supply continues to be within
specification.

c. If the problem persists, replace the EPROM chip inside the DSM
efer to Section 4.15 EPROM Chip Replacement. _

The DSM module cannot be
programmed.

The EPROM chip may have
been damaged.

a. Verify that the power supply to the DSM module and DSM filter is within
specification. Refer to Section 2.10 DSM System Power, Alarm, And

round Connections "DSM Module Power Connections® for correct power
specifications.

b. Check to see that the DB-9 serial cable is connected to the correct
communications port on your PC. Verify that the communications port
chosen is enabled in the PC system's setup. Verify that the port chosen
from the Communications Menu (when beginnin, amming
pro;:hedgrg} corresponds to the port the DB-9 serial @ is connected to
on the PC.

c. Verify that the serial cable is connected to the corect communications
port (labeled P1A) within the DSM module.

d. Replace DB-9 serial cable.

e. Check that all wire harnesses and ground wires are attached and routed
properly. Refer to Chapter 2 Detonation Sensing Module Installation.

f. Check if the EPROM chip has the maximum allowed 25 saves. The
screen will indicate the ROM location (or number of saves already made
to the EPROM chip) when you retrieve a data-set from ROM or enter the
View Serial Link Screen. For exampie: When you choose "Edit/Create
Setup" from the Main Menu and then “Retrieve from DSM," the screen will
indicate whether the data-set is in RAM or ROM; and if in ROM, from
which ROM location. A message like "Data Source is ROM 5" indicates
that there are 20 saves still available to ROM. If the EPROM chip if full

saves), n the EPROM chip inside the DSM module. Refer to

ection 4.15 EPROM Chip Replacement.

g. Verify that current DSM Interface Software (version 6.X) is being
accessed. PCs with a high speed processor v‘m cause communication
device input/output errors with the ious on of the DSM Interface
Program (version 5.3c). DSM Interface Program, version 6.X, has been
upgraded to run on high speed PCs (speeds greater than 100 Mhz).

h. If the problem persists, replace the EPROM chip inside the DSM
module. Refer to Section 4.15 EPROM Chip Replacement.

(Continued)
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Unable to run the AutoCal
program.

SYMPTOM PROBABLE CAUSE REMEDY

a. Retry running the AutoCal Program.
b. Check to see that the DB-9 serial cable is connected to the correct
communications port on your PC. Verify that the communications port
chosen is enabled in the PC system's setup. Verify that the port chosen
from the Communications Menu (when beginning the programming
procedure) corresponds to the port the DB-9 serial cable is connected to

1) Communications Frchlem on the PC.

Bﬁstae;r;é!alaef’c e c. Verify that the serial cable is connected to the correct communications

2) Previous version of the
DSM Interface Program
software (version 5.3c) is
being accessed by a PC.

port (labeled P1A) within the DSM module.
¢. Replace DB-9 serial cable. Retry running the AutoCal Program.

d. Check that all wire harnesses and ground wires are attached and
routed properly. Refer to er 2 Detonation Sensing Module
Instaliation. Rerun AutoCal. (Refer to Section 4.05 Running The DSM
AutoCal Program.)

e. Verify that current DSM Interface Software (version 6.X) is being
accessed, PCs with a high speed processor fspaads greater than
100 Mhz) may cause communication device input/output errors with the

Ffevlous version of the DSM Interface Program (version 5.3c). DSM
Fqgl‘acs Program, version 6.X, has been upgr to run on high speed

Calibrated detonation levels
detarminad from the AitoCal
program vary by more than
500 from sensor to sensor.

1) Sensor mounting surface
imperfections.

2) Wire harnesses and/or
ground wiring are not ai-

tached or routed properly.
3) Engine is in detonation.

4) Other engine related
problems.

a, Verify that the sensors are mounted and installed fwupetfy Sensor
MUST have full-face contact with mounting surface. Imperfections in the
surface that the sensor mounts against can cause higher sensor output,
The sensors must be torqued to the correct specification, Refer to
Section 2.00 Mounting DSM ystam Components "Mounting The Knock
Sensors”. Rerun AutoCal. (Refer to Section 4.05 Running DSM
AutoCal Program.)

b. Check that all wire hamesses and ground wires are attached and routed
pr . Refer 1o Chapter 2 Detonation Sensing Module Installation. Rerun
AutoCal. (Refer to Section 4.05 Running The DSM AutoCal Program.)

c. Verify that the power supplgeg the DSM module and DSM filter is
within specification. Refer to ion 2.10 DSM System Power, Alarm,
And Ground Connections "DSM Module Power Conneclions® for comrect

power specifications.

Detonation must not be present while running
AutoCal. if detonation occurs at tn& time durl
the calibration program, the AutoCal results must be discarded a
the AutoCal program must be rarun,

d. Determine if the engine is in detonation. Ch i by backing off
2 degress from the current timing setting. Rerun AutoCal. if after backing
off the timing by 2 degrees the AutoCal results are within the acceptable
fsmotn range it may indicate inaudible detonation is occurring. Check the
owing:
1. Gaeclt engine timing, the air/fuel ratio, and load.
2. Check for any conditions that may cause detonation such as a
change in fuel quality. Refer to “Detonation in Section 1.10
i Ofawmﬂmfordetonaﬂonﬂmory a list of detonation
ers/reducers.

3. Borescope the engine o look for signs of detonation or signs of
eneral engine wear.
Once the engine is not detonating, rerun AutoCal. (Refer to Section 4.05
Running The DSM AutoCal Program.)

e. Check other possible engine problems such as: valves hitting liners,
ratjw:t hitting piston, main bearings, cylinder head torque, piston cooling
els, etc.

f. Replace the sensor and rerun AutoCal. (Refer to Section 4.05
Running The DSM AutoCal Program.)

(Continued)
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SYMPTOM

PROBABLE CAUSE

REMEDY

A LOW error (low setpoint) oc-
curs during the AutoCal pro-
gram and is displayed in the
Set-Point column of the Auto-
Cal Screen.

The AutoCal value deter-
mined is considered too low.

a, Verify that the engine is running at the maximum load and speed
anticipated during normal engine operation.

The sensors give an output even when the engine

= is not in detonation. The sensor output increases
with load, so the engine must be atits highest load during AutoCal, if
the AutoCal program is run while the angine is at a lower load, an in-
crease in load may be mistaken for detonation. The engine must be
runnh:ig at the maximum load and speed anticipated during normal
operation.

b. Check that all wire harnesses and ground wires are aftached and
routed progerly. Verify that the “DSM to Ignition” harness is connected.
Refer to Chapter 2 Detonation Sensing Module installation. Rerun
AutoCal. (Refer to Section 4.05 Running The DSM AutoCal Program.)

c. Replace the sensor and rerun AutoCal. (Refer to Section 4.05 Running
The DSM AutoCal Program.) )

A STAL error (stall efror) oc-
curs during the AutoCal pro-
gram and is displayed in the
Set-Point column of the Auto-
Cal Screen.

During AutoCal, the DSM
system senses the engine is
not running.

a. Verify engine rotation.

b. Check that the “DSM to ignition” harness is connected and routed
properly. Refer to Chapter 2 Delonation Sensing Module Installation. Rerun
AutoCal. (Refer to Section 4.05 Running The DSM AutoCal Program.)

An HISP error (high setpoint
error) occurs during the Auto-
Cal program and is displayed
inthe Set-Pointcolumn ofthe
AutoCal Screen.

The AutoCal value is higher
than the maximum 2 mV
value.

a. Determine if the engine is in detonation. Once the engine is not

detonating, rerun AutoCal. (Refer to “Detonation Theory” in Section 1.10

Description Of Operation for detonation lheoguand a list of detonation

gron‘rotar?.-‘reducers.) (Refer to Section 4.05 Aunning The DSM AutoCal
rogram.

b. Check that all wire harnesses and ground wires are attached and
routed properly. Refer to Chapter 2 Detonation Sensing Module
Installation. Rerun AutoCal. (Refer to Section 4.05 Running The DSM
AutoCal Program.)

c. Verify that the sensors are mounted and installed properly. Sensor
MUST have full-face contact with mounting surface. Imperfections in the
surface that the sensor mounts to can cause higher sensor output, The
sensors must be torqued to the correct specification. Refer to Sec-

tion 2.00 Mounting DSM System Components "Mounting The Knock
Sensors”. Rerun AutoCal. (Refer to Section 4.05 Running The DSM
AutoCal Program.)

d. Check other possible engine problems such as: valves hitting liners,
ralves hitting piston, main bearings, cylinder head torque, piston cooling
ets, elc.

e. Replace the sensor and rerun AutoCal. (Refer to Section 4.05
Running The DSM AutoCal Program.)

The Display Serial Port Data
Screen (View Serial Link) is
showing the incorrect “D" lead
status.

When the engina is not run-
ning and the "D lead is
switched on the CEC Ignition
Module (Models 811, 1211,
1611), the “D" lead status

does not immediately update.

a. If the engine is not running and the “D" lead is switched on the CEC
Ignition Module (Models 811, 1211, 1611), the “D" lead status will not
update immediately on the Display Serial Port Data Screen. The engine
must rotate before the status of the *D" lead is updated on the screen.

b. If the “D" lead status is not updated on the Display Serial Port Data
Screen after the engine is started, contact Waukesha Product Support.

When more than one sensor
indicates “Low Sensor” onthe
Display Serial Port Data
Screen, the status on the PC
display will continue to read
“Low Sensor" even though
cylinder is at max. advanced
timing.

Error is corrected for some
but not all sensors displaying
“Low Sensor."

a. The status column will not clear the fault “Low Sensor” and change
the indication to OK for any of the cylinders until all of the cylinder
sensars are corrected. The status can be updated by exiting and then
re-entering the View Serial Link Data Screen. DSM system is
functioning correctly, the only error will be on the PC display.

(Continued)
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SYMPTOM

PROBABLE CAUSE

REMEDY

Unable to retrieve data.

1) Defective or improperly
connected DB-9 serial cable.

2) Corrupt EPROM chip.

a. Check to see that the DB-9 serial cable is connected to the correct
communications port on your PC. Verify that the communications port
chosen is enabled in the PC system's setup. Verify that the port chosen
from the Communications Menu (when beginning the prog'ramming
protc'fdtplrg) corresponds to the port the DB-9 serial cable is connected to
on the PC.

b. Verify that the serial cable is connected to the correct communications
port (labeled P1A) within the DSM module.

c. Replace DB-9 serial cable.

d. Remove ar from the DSM module by disconnecting all terminal
biocks inside the module for 1 minute. Reconnect and try to retrieve data.

. Hthe problem persists, then replace the EPROM chip inside the DSM
module. Refer 1o Section 4.15 EPROM Chip Replacement.

The DSM system continually
reduces ignition timing and/or
displays the shutdown error
when detonation is not
present.

Some sensors are exceeding
the detonation threshold
settings for each individual
cylinder.

a. Find out if the angine has been overhauled recently. If so, rerun
AutoCal. (Refer to Section 4.05 Running The DSM AutoCal Program.)
Whenever major cylinder components are removed, switched, or
replaced, AutoCal must be rerun.

b. Verify that the sensors are installed properly. Sensor MUST have
full-face contact with mounting surface. Imp ons in the surface that
the sensor mounis to can cause higher sensor output. Refer to Section
2.00 Mounting DSM Components "Mounting The Knock
Sensors”. Rerun AutoCal. (Refer to Section 4.05 Running The DSM
AutoCal Program.)

¢. Check that all wire haresses and ground wires are attached and
routed properly. Refer to Chapter 2 Defonation Sensing Module
Installation. Rerun AutoCal. (Refer to Section 4.05 Aunning The DSM
AutoCal Program.)

d. Check other possible engine problems such as: valves hitting liners,
valves hitting piston, main bearings, cylinder head torque, piston cogling
jets, efc.

e. If this condition only occurs at low load, a load sensing feature may
be required. Contact Waukesha Product Support for assistance.

Engine timing does notagree | Timing Disk Reference has a T Disk Referance (TDR) must be recalculated. Refer to

with the program values. been programmed . | Section 3.05 Editing An Existing DSM Data-Set.

Shutdown warning lights are a. Check that alarm and shutdown connections are wired and routed
onand theDSMLCDdisplays | Alarm and/or shutdown properiy. The alarm and shutdown terminals are sinking devices. Refer
Code 91 (System OK: Nor. | SoRnsctions are notwired of | 3o “Ajarm And Shuidown Connections” in Section 2.0 DSM System
mal Operation). routed properly- Power, Alarm, And Ground Connections.

After the DSM module is pow-
ered up, the green power LED
lights up, but the LCD inside
the DSM module is blank and
the DSM does not function.

1) Input voltages are
insufficient.

2) DSM module was powered
up with Ignition Module
connected.

3) EPROM chip is corrupt.

a. Verify that the power sﬂngy to the DSM module is within specification.
yS

Refer to Section 2.10 DS, tem Power, Alarm, And Ground
Connections "DSM Module Power Connections” for correct power
specifications.

b. Disconnect the "DSM to ignition” harness from the DSM module. Turn
off J.\owaf to DSM module. Reapply power to DSM module. Connect PC
and retrieve data-set from DSM module.

c. lfthe E(rnblem gersisls. replace the EPROM chip inside the DSM
module. Refer to Section 4.15 EPROM Chip Replacement.

When power to DSM system
is removed, the engine stops
running.

Ignition Module negative
Bosu;:r path is through the

a. Check the Ignition Module's ne ative power connections and wiring.
Refer to Custom Engine Control® Ignition Module Installation, Operation,
Ag%.;dafnrenance anual Form 6253 or Form 6272 (Models 811, 1211,
1 A

b. Replace Ignition Module.

The DSM system does not
detect a lost sensor.

Electrical noise is being seen
by the DSM system.

a. Check that all wire harnesses and ground wires are attached and
routed properly. Refer to Chapter 2 Detonation Sensing Module
Instaliation. Rerun AutoCel. (Refer to Section 4.05 Aunning The DSM
AutoCal Program.)

NOTE: If these traubleshooting suggestions do not remedy the problem, please contact Waukesha Engine Product Support.
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RUNNING THE DSM AUTOCAL PROGRAM

RUNNING THE AUTOCAL PROGRAM

The DSM AutoCal program is the automatic calibration
of the detonation threshoid levels by the DSM Interface
Program. The DSM module monitors for detonation
using the frequency output of each cylinder with engine
mounted knock sensors. These knock sensors must be
calibrated or “AutoCaled.” During AutoCal, the knock
sensors are calibrated so that the DSM system can
operate properly.

An AutoCal should be run the first time the DSM is
programmed for an engine or whenever a DSM is
programmed for a new application. Additionally, the
DSM system must be re-AutoCaled using the DSM
Interface Program and a PC after doing any removal,
repair, or replacement of engine cylinder heads, cylin-
der liners, cylinder gaskets, pistons, or knock sensors.
This calibration MUST BE done using the AutoCal
program as explained in this section.

A CAUTION Detonation must not be

present while running
AutoCal. if detonation occurs at any time during the
calibration program, the AutoCal results must be
discarded and the AutoCal program must be rerun.

A CAUTION The sensors give an out-

put even when the en-
gine Is not in detonation. The sensor output
Increases with load, so the engine must be at its
HIGHEST LOAD during AutoCal. If the AutoCal
programis run while the enginels atalowerload, an
increase In load may be mistaken for detonation.
The engine must be running at the maximum load
and speed anticlpated during normal operation.

NOTE: At light loads, engine characteristics are very
different than at higher loads. Typically, this results in
lower output from the knock sensors which, if low
enough, will resultin a “lost sensor” error even when the
system is working properly. Errors may result at low
loads after engine warm up. These errors go away once
the engine is fully loaded. If “lost sensor” errors are
experienced at low loads and do not correct themselves

- as the engine is fully loaded, refer to Section 4.00, DSM

System Diagnostics And Troubleshooting.

1. Verify thatthe engine is running at the maximum load
and speed anticipated during normal engine operation.

2. With the DSM Interface Program’'s Main Menu
showing on your screen, highlight “Edit/Create Setup”
and press [Enter] (see Figure 4.05-1).

NOTE: For information on installing and/or accessing
the DSM Interface Program, refer to the white card at
the back of this manual which holds the 3-1/2" diskette
for installation and accessing instructions.

CEC DSM Control - Ver 6.X

Eprom ver-# 6.X

Edit/Create Setup

View Serial Link
New Application Setup
Quit

Figure 4.05-1. DSM Interface Program Main Menu

FORM 6278 First Edition
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RUNNING THE DSM AUTOCAL PROGRAM

3. On the Edit/Create Setup Menu, highlight “Retrieve
from DSM" from this menu and press [Enter].

4. Several screens will appear indicating that the
data is being retrieved from the DSM module. Then
the View/Edit Control Data Values Screen appears
(see Figure 4.05-2). This screen shows the data-set
parameters. The information shown on the screen is
stored in the DSM.

5. Detach or copy the applicable AutoCal Worksheet
from the back of this manual. The blue AutoCal
Worksheet applies to 6, 8, and 12 cylinder engines
(see Table 4.05-1 for sample worksheet). The yellow
AutoCal Worksheet applies to 16 cylinder engines
(see Table 4.05-2 for sample worksheet). Be sure to
detach or copy the worksheet applicable to your
engine application.

Engine Family : VHP GAS ENGINE
Engine Model 1 L7042 V-12

# of Cylinders: 12

Primary Fuel
Secondary Fuel: DIGESTER GAS
Comments :

: :.Q-;viéwlndit Control Data Value§

t NATURAL GAS PIPELINE QUALITY

Detonation
Level Select

833
744

Sensor
Sensor

Timing Disk Reference 26 °BTDC
<F3> To Calculate TDR

D-Lead Position - - -> Grounded

10 °BTDC

°BTDC

8 °BTDC

30 °ATDC

Most Advanced Timing
Most Retarded Timing 4

Default Timing
End of Sample Window

705
617
744
833
833
793
656
882

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensorxr

WOV EWN

-
[=]

Retard 1°
Advance 1°

Every 1 Knock Sample(s)
Every 5 No-Knock Sample(s)

705
793

Sensor
Sensor

300 Seconds
15 Seconds

Warm-Up Delay Time
Shutdown Delay Time

<Fl10> to Save

<ESC> to Main Menu

NOTE: Entries above
2400mV result in a
Disabled Sensor.

<F5> to AUTOCAL

Figure 4.05-2. View/Edit Control Data Values Screen

i. AutoCai Worksheet For 6, 8, And 12 Cyiinder Engines

SET-POINT “S” COLUMN RESULTS
SENSOR i ]
RUN [ RUN | RUN [ RUN [ RUN | RUN | RUN [ RUN [ RUN | RUN
__ | # e |« | # _|#__ |e_ |#_ |a_ |[#_
1 S e ————— ——— e —_—
2
3
4
5
6
7
8
9
10
1
12

4.05 -2
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RUNNING THE DSM AUTOCAL PROGRAM

Table 4.05-2. AutoCal Worksheet For 16 Cylinder Engines

SENSOR

SET-POINT “S” COLUMN RESULTS

HIGHEST

PAIl
RS RUN | RUN | RUN | RUN | RUN
# # # #

“S" VALUE
RUN | RUN ;IUN RUN | RUN

—
==  — ————— —— —

1&2

#_ |8

3&4

5&6

7&8

9&10

11&12

13& 14

15& 16

6. To begin AutoCal, press [F5] while viewing the
View/Edit Control Data Values Screen. The AutoCal
Screen appears. Figure 4.05-3 shows the AutoCal
Screen for 6, 8, and 12 cylinder engine applications.
Figure 4.05-4 shows the AutoCal Screen for 16 cylinder
engine applications.

NOTE: The AuloCal results shown in the figures and
tables provided in this manual are for example only. Actual
AutoCal values will vary depending on the application.

NOTE: ‘L™ = Low, “M" = Medium, “H" = High,
“S" = Set-Point in Figure 4.05-3 and Figure 4.05-4.

AUTOCAL TEST
TIMING

I AutoCal Test Timing 10 °BTDC I

Messages:

\\\\\:utomatic Calibration of Detonation Sensor Threshold Voltages

AutoCal

Engine Timing for Autocal Program. <F10> Accepts, <ESC> Aborts

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

WO NAD L WNe

Figure 4.05-3. AutoCal Screen For 6, 8, And 12 Cylinder Engines

FORM 6278 First Edition
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RUNNING THE DSM AUTOCAL PROGRAM

AUTOCAL TEST
'TIMING

Messages:

'ii'hutomﬁtic calibration of bétbhitidhisgqsorrThreqhold.VQ1tgges”;

AutoCal

l AutoCal Test Timing 10 °BTDC I E

Engine Timing for Autocal Program. <F10> Accepts, <ESC> Aborts

Sensors
Sensors
Sensors
Sensors
Sensors
Sensors 11
Sensors 13
Sensors 15

&
&
&
&
&
&
&
&

Figure 4.05-4. AutoCal Screen For 16 Cylinder Engines

7. Verify that the “AutoCal Test Timing” on the AutoCal
Screen (see Figure 4.05-3 or Figure 4.05-4) is the same
as that fuel's “Most Advanced Timing" (grounded or
open, whichever is applicable) on the View/Edit Control
Data Values Screen (see Figure 4.05-5). if the "AutoCal
Test Timing" is not the same as “Most Advanced
Timing," enter the “Most Advanced Timing" on the
AutoCal Screen.

NOTE: AutoCal will default to the D" lead grounded
ignition softing which is "Most Advanced Timing.” For
secondary fuel (or ‘D" lead open), the AutoCal Screen test
timing value may need to be edited as explained in Step 7.

8. Press [F10] to accept the “AutoCal Test Timing"
value and begin AutoCal. Calibration numbers for each
sensor will begin appearing in the “S" or Set-Point
column. When the calibration process is completed
your screen will resemble the screen shown in
Figure 4.05-6.

NOTE: If any errors occur during the AutoCal program
they will be displayed as LOW, STAL, or HISP in the

Set-Point column on the AutoCal Screen. Additionally,
an error message will be provided in the “Messages”
box on the AutoCal Screen stating, “AutoCal Completed
With ERRORS.” See Section 4.00, DSM System Diag-
nostics And Troubleshooting, to correct problem. Once
the problem is corrected, rerun AutoCal. '

NOTE: If an HISP or STAL error occurs, the AutoCal
Program will stop as soon as the error is detected. If a

LOW error occurs, the AutoCal program will continue
but the AutoCal results on the View/Edit Control Data

Values Screen will NOT be updated.

NOTE: To save yourAutoCal resulls to afile, press [F4]
after running the AutoCal program. Follow the instruc-
tions on the screens that follow. The file will be saved to
the drive and directory where the DSM Interface
Program is located. This file is NOT retrievable through
the DSM but can be opened outside of the DSM
program in Microsoft® Notepad® or a word processing
program and then printed. Saving the AutoCal results
to a file is NOT a substitute for saving to ROM. Be
sure o save the AutoCal results to ROM.

4.05-4

FORM 6278 First Edition



2]

RUNNING THE DSM AUTOCAL PROGRAM

MOST ADVANCED TIMING - ' view/Edit Control Data Values

Engine Family )

Engine Model

# of Cylinders:

Primary Fuel

Secondary Fuel: DINESTER GNS
Comments:

Detonation
Level Select

833
744
705
617
744
832
833
793
656
882
705
793

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

Timing Disk Reference\ 26 °BTDC
<F3> To Cdlculate TDR
D-Lead Position - - -=> WSrounded

Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 *BTDC
‘End of Sample Window 30 °"ATDC

VO AWU & WN =

Retard 1° Every 1 Knock Sample(s)
Advance 1° Every 5 No-Knock Sample(s)

el
N~ o

NOTE: Entries above
Warm-Up Delay Time 300 Seconds 2400mV result in a

Shutdown Delay Time 15 Seconds Disabled Sensor.

<F10> to Save ] <ESC> to Main Menu <F5> to AUTOCAL

Figure 4.05-5. View/Edit Control Data Values Screen

Automatic Calibration of Detonation Sensor Threshold Voltages

AutoCal Test Timing 10 °BTDC

Messages:

AutoCal

Sensor
Sensor
Sensor
Sensor

Starting LATEST ROM Program. Sensor

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

Program is Running.

VOOV dHd WN -

AutoCal Completed Successfully
<F4> Saves AC Data to Filename
ANY Other Key Continues

Figure 4.05-6. Completion Of AutoCal Program

FORM 6278 First Edition 405-5



RUNNING THE DSM AUTOCAL PROGRAM

Table 4.05-3. AutoCal Worksheet Example - Run # 1 Resulis

SENSOR

SET-POINT “S” COLUMN RESULTS

RUN | RUN | RUN | RUN
#1 | # #_

617

RUN | RUN
# #

RUN

‘RUN | RUN

RUN

HIGHEST
“S" VALUE

882

617

568

656

705

793

744

DD INIOOA DW=

617

-h
o

833

b
-h

568

12

705

NOTE: The AutoCal results shown in the figures and tables provided in this manual are for example only. Actual AutoCal values will vary
depending on the application.

View/Bdit Control Data Values

Engine Family : VHP GAS ENGINE
Engine Model L7042 v-12
# of Cylinders)

-

g Frimary fuel 3 T

Secondary Fuel: DIGESTER GAS
Comments:

Timing Disk Reference 26 °BTDC

<F3> To Calculate TDR

D-Lead Position - - -> Grounded
Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

Open

10 °BTDC
4 °BTDC
8 °BTDC

Retard 1° Every 1 Knock Sample(s)
Advance 1° Every 5 No-Knock Sample(s)

.. <F10> to Save

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<ESC> to Main Menu

Detonation
Level Select

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

WO~V & WN R

617
882
617
568
656
705
793
744
617
833
568
705

NOTE: Entries above

2400mV result in a
Disabled Sensor.

<F5> to AUTOCAL

Figure 4.05-7. View/Edit Control Data Values Screen With Preliminary AutoCal Results

4.05-6
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RUNNING THE DSM AUTOCAL PROGRAM

9. In a “RUN #" column on your AutoCal Worksheet,
record the values listed in the “S" or Set-Point column
on the AutoCal Screen. For example, the values in the
“S" or Set-Point column on the AutoCal Screen in
Figure 4.05-6 are recorded in the sample AutoCal
Worksheet shown in Table 4.05-3.

NOTE: Ifyou have a portable printer connected to your
PC, press the [Print Screen] button for a printout of the
AutoCal Screen.

10. Press any key to continue. You will return to the
View/Edit Control Data Values Screen. The “S" or
Set-Point values just determined during the AutoCal
program appears in the “Detonation Level Select” table
on the right hand side of the View/Edit Control Data
Values Screen (see Figure 4.05-7).

11. Rerun the AutoCal program two additional times
following Steps 6 - 10. Be sure to record the “S” or
Set-Point column results for each AutoCal you run on
the AutoCal Worksheet.

12. Press any key to continue. You will return to the
View/Edit Control Data Values Screen. The values
determined by the last AutoCal program you ran
appears in the “Detonation Level Select” table on the
right hand side of the View/Edit Contro! Data Values
Screen.

13. If this is a dual fuel application and if possible,
change fuels going to the engine and repeat
Steps 5 - 12 to run the AutoCal program while running
on the secondary fuel and timing. Record all “S” or
Set-Point values determined by the AutoCal program
for each sensor on the AutoCal Worksheet.

14. After running the AutoCal programs, circle the highest
“S" or Set-Point value calibrated during all the AutoCals
for each sensor on the worksheet (see Table 4.05-4).

15. Record the circled (highest) “S” or Set-Point
value in the "Highest ‘S’ Value” column on the
worksheet (see Table 4.05-4).

16. Compare the “S" or Set-Point values for each
sensor recorded in the "Highest 'S’ Value” column on
your worksheet. If the results determined for each sensor
vary by more than 500 from one sensor to ancther, refer
to Table4.004 in Section4.00, DSM System
Diagnostics And Troubleshooting. If the values do vary -
by more than 500 from sensor to sensor it may indicate
1) engine detonation, 2) sensor mounting imperfections,
3) unattached or incomrectly routed wire hamesses
and/or _ground. wiring, or_4) other engine related
problems. The troubleshooting table in Section 4.00
provides you with remedies.

17. With the View/Edit Control Data Values Screen
showing, position the cursor in the first field of the
“Detonation Level Select” table on the screen.

18. Enter the highest set-point value calibrated for
each sensor (see Figure 4.05-8). These values are
recorded on your AutoCal Worksheet in the “Highest 'S’
Value™ column. For example, in Figure 4.05-8, “656"
was entered since it was the highest detonation level
calibrated for Sensor 1 during all AutoCal programs
completed.

19. Once all the set-point values are entered in the
“Detonation Level Select’ table, the edited data-set
must be saved to ROM. Press [F10] to save the edited
data-set. Highlight “Configure DSM Memory” on the
next menu and press [Enter]. When the Verification
Screen appears press [Y]. Several screens will appear
indicating that the data-set is being saved to ROM,
permanent memory on the EPROM chip inside the DSM
module. Once the data-set has been saved to ROM, a
message will state that the DSM memory has been
configured to ROM. Press any key to continue.

FORM 6278 First Edition
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RUNNING THE DSM AUTOCAL PROGRAM

Table 4.05-4. AutoCal Worksheet Example - Completed Results

SET-POINT “S” COLUMN RESULTS
SENSOR _ A VALUE
o L [ [ o [ (o [ [ [T

=t =l =1 =1 —
1 617 | 617 656
2 862 833 793 882
3 617 656 705
4 se8 | 568 617
5 656 | 656 708
6 656 | 617 705
7 783 | 744 833
8 744 793 793
9 617 656 656
10 833 708 882
11 568 568 617
12 705 705 744

NOTE: The AutoCal results shown in the figures and lables provided in this manual are for example only. Actual AutoCal values will vary

depending on the application.

View/Rdit Control Data Values

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12
# of Cylinders: 12

Level Select

Primary Fuel : NATURAL GAS PIPELINE QUALITY
Secondary Fuel: DIGESTER GAS
Comments:

656
882
705
617
705
705
833

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor 793
Sensor 656
Sensor 8682
Sensor 617
Sensor 744

Timing Disk Reference 26 °BTDC
<F3> To Calculate TDR
D-Lead Position - - -> Grounded
Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 “ATDC

GOSN WN R

Retard 1° Every 1 Knock Sample(s)
Advance 1° Every 5 No-Knock Sample(s)

NOTE: Entries above
Warm-Up Delay Time 300 Seconds 2400mV result in a
Shutdown Delay Time 15 Seconds Disgbled Sensor.

<P10> to Save W <ESC> to Main Menu _ <F5> to AUTOCAL

Figure 4.05-8. View/Edit Control Data Values Screen With Completed AutoCal Results

405-8 FORM 6278 First Edition
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SECTION 4.10
LOST SENSOR CHECK TEST ON 16 CYLINDER ENGINES

PERFORMING LOST SENSOR CHECK
TEST ON 16 CYLINDER ENGINES

The 16 cylinder DSM system checks for detonation in
cylinder pairs and not individually like 6, 8, and
12 cylinder engines. Because of cylinder pairs, the DSM
system does not automatically display lost sensor
alarms on the Display Serial Port Data Screen. To
display lost sensors, a lost sensor check must be
performed. Complete the steps in this section to perform
a lost sensor check for 16 cylinder engines.

A TEST FOR LOST SENSORS ON 16 CYLINDER
ENGINES SHOULD BE PERFORMED WHENEVER
THE SAFETY CONTROLS AND ALARMS ARE
TESTED ON THE ENGINE.

|—A c AUTION Make sure the engine is

at full load during this
check. At light loads, engine characteristics are
very different than at higher loads. Typlcally, this
resuits In lower output from the knock sensors
which, If low enough, will result in a “lost sensor”
error even when the system Is working properly.
Errors may result at low loads after engine warmup.
These errors go away once the engine is fully
loaded. .

NOTE: If "lost sensor” errors are experienced at low
loads and do not correct themselves as the engine is
fully loaded, refer to Section 4.00, DSM System Diag-
nostics And Troubleshooting.

1.-Access the Display. Serial. Port Data Screen
(see Figure 4.10-2) by selecting “View Serial Link" from
the DSM program’s Main Menu. Although sensor status
is displayed in the “Status"” column, a sensor check must
be manually completed to indicate a bad or discon-
nected sensor on the Display Serial Port Data Screen. A
bad or disconnected sensor will be indicated on the
Display Serial Port Data Screen during Steps 3 and 5
that follow.

NOTE: If a bad or disconnected sensor is detected, the
DSM module also displays a message on the LCD
display inside the DSM module.

2. Pressthe SENSOR CHECK button on the DSM filter
once, the red Right Bank LED on the DSM filter will be
illuminated (see Figure 4.10-1).

SENSOR CHECK
BUTTON

ya
i
)

Figure 4.10-1. DSM Fliter For 16 Cylinder Engines

FORM 6278 First Edition
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CHECKING FOR PROPER SENSOR CONNECTION

D-Lead is

_Display Serial Port Data

Sensor| Cylinder| Degree
Retard

Status

DSM Display

Open

Max Adv Pos

1
2
3
4
5
6
10 °BTDC 7
8
9

Min Adv Pos
4 °BTDC

91

OK
OK

OK - . <ESC> o EXIT ' .. *

Figure 4.10-2. Display Serial Port Data Screen

3. If there are any bad or disconnected sensors on the
right bank of the engine, the status shown on the Display
Serial Port Data Screen will change from "OK" to
“Sensor Low” for both cylinders in the pair within three
minutes (see Figure 4.10-3).

4. After three minutes, press the SENSOR CHECK
button again to perform the sensor test on the left bank
of the engine.

5. If there are any bad or disconnected sensors on the

[NPRUEY PRpiy’ 'Y R oy = ol aicca Jreny P
uy

i S Al o mAad o A = I o o
IsSiLuvarin S ONYine, Uiv SiatuS S1uwil Uit Ui wvispiay

Serial Port Data Screen will change from “OK" to

“Sensor Low” for both cylinders in the pair within three
minutes.

6. After three minutes, press the SENSOR CHECK
button again to exit the lost sensor check test. The LEDs
will turn off.

NOTE: The DSM system will automatically exit the
*sensor check” mode after 5 minutes and the LEDs will
turn off, returning the DSM system to normal operation.

7. Parform a sensor check whenever the safety

controls and alarms are tested on the engine.

D-Lead is

Display Serial Port Data

Sensor| Cylinder| Degree
Retard

DSM Display

Status

Open

Max Adv Pos
10 °BTDC

VOO WMEWN -

Min Adv Pos
4 °BTDC

02
Sensor Low

Sensor Low

<ESC> to EXIT

Figure 4.10-3. Display Serial Port Data Screen

410-2
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SECTION 4.15
EPROM CHIP REPLACEMENT

ABOUT EPROM CHIP REPLACEMENT
Engine parameters and data-sets for your engine are
saved on an EPROM chip (ROM, permanent memory)
inside the DSM module. Replacement of the EPROM
chip is necessary because the EPROM chip is “full” of
saved data-sets, the EPROM chip is damaged, or the
EPROM chip is to be upgraded (for example:
version 5.3c to version 6 series EPROM).

NOTE: For EPROM version 6.X (where X is the
revision level), the DSM module allows 25 saves o the
EPROM chip. For version 5.3c, the DSM module allows
20 saves to the EPROM chip. Once the EPROM chip
has been fully configured, the chip must be replaced.

NOTE: Contact your Waukesha Engine Distributor for
EPROM chip part number for replacement.

Damaged or corrupt EPROM chips are referred to
several times in the troubleshooting suggestions from
Section 4.00. A damaged or corrupt EPROM chip could
be caused by any of the following:

* Serial cable became disconnected from DSM mod-
ule while the program was being saved to the
EPROM chip (permanent memory).

* The power to the DSM module was inadequate or
excessively “dirty” during EPROM chip save.

» EPROM chip was installed improperly (for example,
with indentation notch installed facing the wrong
direction or pins not aligned in socket).

Inside the DSM module is a circuit board assembly
comprised of two circuit boards. The EPROM chip is
located on the bottom circuit board (between the two
circuit boards). To replace the EPROM chip it is
necessary to remove the circuit board assembly from
the DSM module, disassemble the circuit board assem-
bly, and remove the full or damaged EPROM chip.
Follow the steps in this section when replacing an
EPROM chip.

SAVING DATA-SET TO DISK

To simplifyreprogramming-of-the-DSM-system-after
EPROM replacement, save the existing data-set to a
file on disk BEFORE replacing the EPROM chip. The
data-set is assigned a filename and saved on disk so
the data-set can be retained for reprogramming when
replacing the EPROM chip with the same version chip.

NOTE: I you are upgrading the EPROM chip and DSM
Interface Program to the current version (version 6.X),
mabke a printout (or hard copy) of the saved data-set seen
on the View/Edit Control Data Values Screen to allow for
easy reprogramming. A saved data-set from an earlier
version of DSM software cannot be retrieved electronical-
ly with the newer DSM software/EPROM chip.

If the existing data-set is aiready saved to disk or you
do not want to save the existing data-set to a disk for
reprogramming, continue with the section “Replacing
EPROM Chip."

1. With the DSM Interface Program’s Main Menu
showing on your screen, highlight “Edit/Create Setup”
and press [Enter].

NOTE: For information on installing and/or accessing
the DSM Interface Program, refer to the white card at
the back of this manual which holds the 3-1/2" diskette
for installation and accessing instructions.

2. Highlight “Retrieve from DSM” from the next menu
and press [Enter]. Several screens will appear indicat-
ing that the data is being retrieved from the DSM
module. Then the View/Edit Control Data Values
Screen appears. This screen shows the engine’s saved
data-set parameters. The information shown on the
screen is stored on the DSM EPROM chip (ROM or
permanent memory).

3. Save the existing data-set to disk by pressing [F10]
(see Figure 4.15-1).

4. Highlight “Save Data to Filename” from the menu
and press [Enter].

FORM 6278 First Edition
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EPROM CHIP REPLACEMENT

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12

# of Cylinders: 12
Primary Fuel : NATURAL
Secondary Fuel: DIGESTE
Comments :

Timing Disk Reference
<F3> To Cal®®
D-Lead Position - - -> Grounded
Most Advanced Timing 10 °BTDC
Most Retarded Timing 4 °BTDC
Default Timing 8 °BTDC
End of Sample Window 30 °ATDC

view/Edit Control Data Values

Test Data on DSM
Configure DSM Memory
View Wiring Data

Detonation
Level Select

656
882
705
617
705
705
833
793
656
882
617

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
sSengor

WO WU bW N

Retard 1°
Advance 1°

Every 1 Knock Sample(s)
Every 5 No-Knock Sample(s)

Sensor 744

NOTE: Entries above

300 Seconds
Seconds

Warm-Up Delay Time
Shutdown Delay Time 15

<Fl10> to Save

<ESC> to Main Menu

2400mV result in.a
Disabled Sensor.

<F5> to AUTOCAL

Figure 4.15-1. Saving Options Menu

Engine Family : VHP GAS ENGINE
Engine Model : L7042 V-12

# of Cylinders: 12
Primary Fuel
Secondary Fuel:
Comments:

Timing Disk Ref¢

<F3
D-Lead Position
Most Advanced T
Most Retarded T.
Default Timing
End of Sample W

1° Eve

Retard =
Every

Advance 1°

5 No-Knock Sample(s)

View/Edit Control Data Values

save Choices to Disk

Input DataFile Name

Detonation
Level Select

RNV D WN =

NOTE: Entries above

Warm-Up Delay Time 300 Seconds
Shutdown Delay Time 15 Seconds

<Fl0> to Save

<ESC> to Main Menu

2400mV result in a
Disabled Sensor.

<F5> to AUTOCAL

Figure 4.15-2. Entering Fllename Of Data-Set

5. Enter a filename according to the following proce-
dure (see Figure 4.15-2). Read all three steps prior to
saving the file to the disk.

A. Locate the engine's serial number on the name-
plate.

B." Ifthe engine has a “C-~" number, remove the “C-"
and the “/ from the number. Example:
C-10768/0% would give a root file name of
"1076801". If the engine does not have a "C-"
number use all six digits in the serial number for
the filename.

C. The first ime the configuration is saved to the
disk add an “A” to the end. This is to indicate that

this is the first save of this configuration. If
changes are made to the configuration, save the
next file with the same numerical information and
change the suffix letter to “B". Continue in this
manner for each revision to the file.

Once eight characters have been entered, the file will
automatically be saved to the computer disk where the
DSM program resides. If the filename Is less than eight
characters, press [Enter] to save.

NOTE: When saving to disk, the data-set will be saved
fo the drive and directory where the DSM Interface
Program is located.

6. Press [ESC] to return to the Main Menu.

4.15-2
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EPROM CHIP REPLACEMENT

REPLACING EPROM CHIP

1. Disconnect the DSM module from the Ignition
Module by removing the "DSM to ignition™ harness from
the 14 pin connector on the side of the ignition Module.

A WARNING

Disconnect all electrical power supplies before
making any connections or servicing any part of the
electrical system. Electrical shock can cause se-
vere personal injury or death.

2. Remove power from DSM module

3. Label the white connectors on the left side "T" (top),
“M" (middle), “B" (bottom) (see Figure 4.15-3). These
wires need to be identified so that reconnections of the
wires are made correctly.

4. Disconnect all the wire sfrips from inside the DSM
module including the white wire connectors

{see Figure 4.15-3).

SCEEwILO- Sn
_ '/ WHITE WIRE CONNE

Figure 4.15-3. Disconnecting Wire Strips

5. Remove the four comer screws securing the clrcuit
board assembly to the DSM module.

NOTE: Screws are sealed with Loctite® to prevent
loosening under vibration. Be sure to use Loctite® on
screws when reinstalling.

6. Carefully remove the circuit board assembly through
the front of the DSM module.

NOTE: If you cannot remove the circuit board assem-
bly because the wire connectors are blocking the
opening, remove the bottom plate from the DSM module
(see Figure 4.15-4). The wires can be pulled out of the
module and the circuit board assembly will come out
through the front of the DSM module.

7. Remove the three screws from the top circuit board
in the order shown in Figure 4.15-5.

§ circur
¥ BOARD [
§ ASSEMBLY [

Ty

Figure 4.15-5. Removing Screws From Circuit
Board Assembly

8. On the right side of the circuit board assembly is a
blue connector which holds the two circuit boards
together. Using a small fiat screwdriver, pry apart the
blue connector at the three notches (see Figure 4.15-6).

CIRCUIT BOARD ASSEMBLY
BLUE CONNECTOR TOP CIRCUIT BOARD

[ \\1 == |\

\‘ J
O =] ]

o

W

NOTCHES

BOTTOM CIRCUIT BOARD

Figure 4.15-6. Disassembling Circult Board Assembly

FORM 6278 First Edition

415-3



EPROM CHIP REPLACEMENT

9. The EPROM chip is located on the upper left side of
the bottom circuit board as shown Figure 4.15-7. Atthe
same time, press down the two blue tabs located on
both sides of the EPROM chip and the chip will pop off.

BOTTOM CIRCUIT BOARD

Figure 4.15-7. EPROM Chip Location On Bottom
Circuit Board

10. Remove the full/damaged EPROM chip from the
circuit board.

11. Carefully place a new EPROM chip in place on the
circuit board. Make sure the notched side of the EPROM
chip is installed to face toward the right side of the circuit
board as shown in Figure 4.15-8 and Figure 4.15-9.

A WARNING

The EPROM chip musi be instaiied so the indenta-
tion notch on the chip Is installed to face toward the
right side of the bottom circuit board. Fallure to
install the EPROM chip correctly will result in a
non-functional DSM module and the EPROM chip

will need to be replaced.

12. Press the EPROM chip into place making sure that
all the pins of the EPROM chip are aligned with the
socket. Failure to install the EPROM correctly will result
in a non-functional DSM module.

NOTE: If the pins on the new EPROM chip do not align
with the socket on the circuit board, press on the side of
the pins very carefully until pin alignment allows for
installation.

13. After the new EPROM chip is installed, carefully
align the top circuit board with the bottom circuit board.

14. Press the circuit boards together so the blue
connector on the right sides of the circuit boards snap
together.

NOTCH
(MUST FACE RIGHT)

PINS

BOTTOM

Figure 4.15-9. EPROM Chip Location On Bottom
Clircuit Board

15. Secure the two circuit boards with the three screws
removed in Step 7.

16. Place the circuit board assembly into the DSM
module.

17. Secure the circuit board assembly to the DSM
module with the four screws removed in Step 5.

18. Reconnect all wire strips and white wire connectors
inside the DSM module. Make sure the white connec-
tors are reconnected in the order marked in Step 3.

NOTE: If you had to remove the botiom plate of the
DSM module to remove the circuit board assembly,
reinstall bottom plate.

19. Reapply power to the DSM module.

415-4
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REPROGRAMMING THE EPROM CHIP

The EPROM chip just installed will not have a saved
data-set. You will need to reprogram the EPROM chip.
After reapplying power to the DSM module, the
internally mounted LCD display will read “99" (no data).
The DSM module is sensing thata new EPROM chip is
installed in the DSM module.

* If you want to reprogram the EPROM chip with a
completely new data-set, complete the program-
ming steps in Section 3.10, Programming The DSM
System For A New Application.

«_If you have a saved data-set on disk and want to use
that information to re-program the EPROM chip,
complete the steps in “Retrieving A Saved Data-Set’
below.

NOTE: If you are upgrading the EPROM chip and
DSM Interface Program from a previous software
version (example Version 5.3c) to the current version
(version 6.X), you may use the values from a previous
data-set to reprogram the DSM system. However,
DO NOT use AutoCal values from older versions of
DSM software when reprogramming a newer version.
When upgrading to the current DSM Interface Program
software you must rerun the AutoCal program. Refer to
Section 4.05 Running The DSM AutoCal Program to
run the AutoCal program.

Retrieving A Saved Data-Set

1. With the DSM Interface Program's Main Menu
showing on your screen, highlight “Edit/Create Setup”
and press [Enter] (see Figure 4.15-10).

NOTE: Verify that the DSM module is disconnected
from the Ignition Module before reprogramming the
EPROM chip. If the DSM module is not disconnected
from the Ignition Module, disconnect the “DSM to
ignition” harness from the 14 pin DSM connector on the
side of the Ignition Module.

NOTE: For information on installing and/or accessing
the DSM Interface Program, refer to the white card at
the back of this manual which holds the 3-1/2" diskette
for installation and accessing instructions.

2. On the next menu highlight “Retrieve from Filename”
and press [Enter] (see Figure 4.15-11).

3. Highlight the file name (serial number) you want to
open and press [Enter] (see Figure 4.15-12). The
View/Edit Control Data Values Screen appears with the
saved data-set information.

CEC DSM Contrel - Ver 6.X

Epraom ver-* &6.X

View Serial Link
New Application Setup
Quit

Figure 4.15-10. DSM Interface Program Main Menu

Retrieve from DSM
Retrieve from Filename
Create New Dataset

Figure 4.15-11. Edit/Create Setup Menu

File Select

1044301A.DSM
1044301B.DSM
3987210A.DSM

Figure 4.15-12. Selecting File Name Of Saved Data-Set
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EPROM CHIP REPLACEMENT

4. The information that is shown on the View/Edit
Control Data Values Screen has NOT been stored on
the DSM module’s EPROM chip (permanent memory).
Press [F10] to save the loaded data-set to ROM
(permanent memory). Highlight “Configure DSM
Memory” on the next menu and press [Enter]. When the
Verification Screen appears press [Y]. Several screens
will appear indicating that the data-set is being saved to
ROM, permanent memory on the EPROM chip inside
the DSM module. Once the data-set has been saved to
ROM, a message will state that the DSM memory has
been configured to ROM. Press any key to continue.

5. Reconnect the DSM module to the Ignition Module
by threading the “DSM to ignition” hamess from the
14 pin connector on the side of the Ignition Module.

4.15-6
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WAUKESHA ENGINE DIVISION, DRESSER INDUSTRIES, INC.
EXPRESS LIMITED WARRANTY FOR CUSTOM ENGINE CONTROLS®

INTRODUCTION
e Custom Engine Controls® (CEC) are sold as standard, or as options on new Engines or as Genuine Service Parts, and include the Detonation Sensing Module
i | {DSM), Air Fuel Module (AFM), Turbo Conirol Management System (TCMS), and Ignition Module (IM),or any other control device identified as a CEC product.
1. TERMS OF EXPRESS LIMITED WARRANTY
Waukesha Engine Division warrants that i wil repair o replace, AT ITS ELECTION AND EXPENSE, any CEC installed onan m.aagm'.upmumm
referred to as Products”) nmﬁmedwwmmmmmdasnsemSendcePa&wﬁdsprmestvehndndefsdhmﬂorwrﬂmhh.
1l. TERM LIMITATIONS OF EXPRESS LIMITED WARRANTY
A This co;lerage shall commence upon initial new Products start-up date or the purchase date, inthe case of service paris sales, and shall expire upon the earlier
of the following:
[} 1. New Products
A 12 months after the initial new Product start-up date; or
8. 24 months after the original shipment date of the covered Products by Waukesha Engine Division,
2. Genuine Service Parts
A. 12 months from the date the CEC is put into service: or
B. 18 months from the purchase date.
B. Notwithstanding the foregoing, Waukesha further warrants that it will repair or replace. AT ITS ELECTION AND EXPENSE, any component of the Waukesha
Product damaged as the direct result of a warrantable defect in a CEC product.
N WAUKESHA'S RESPONSIBILITIES UNDER THE EXPRESS LIMITED WARRANTY

Waukesha shafl be responsible for:
A. The repair or replacement, at Waukesha's election, of covered defective parts and all reasonable labor required regarding a warranted failure during the
express limied warranty term. All such labor shall be provided by Waukesha's authorized contractor of distributor.

B. For the repair of CEC's installed on Products shipped from Waukesha, reasonable and necessary travel and expenses incurred by Waukesha's authorized
contractor or distributor.

C. Replacement of lubricating oil, coolant, fiter elements, Waukesha supplied engine components, of other normal maintenance items that are contaminated
and/or damaged as a direct result of a warranted failure,
IV. OWNER'S RESPONSIBILITIES UNDER THE EXPRESS LIMITED WARRANTY
Owner shall be responsible for:
A. The operation and maintenance of the Products within the guidelines established by Waukesha.
Making the Products available 1o Waukesha or Waukesha's authorized contractors or distributors for any warranty repair, during normal business hours.
All additional costs incurred for premium or overtime labor, should owner request that repairs be made ona premium or overtime schedule.
All costs incurred as the result of removal or reinstallation of the Products as may be required 1o effect any warranted repair.
All administrative costs and expenses resutting from a warranted failure.
Any costs of transportation, towing, repair facilities. or associated costs.
. Al travel, mileage, and other related Distributor costs and expenses associated with repair under the terms of the Service Parts Warranty.
oo " . All additiona! labor time in excess of Waukasha's Labor Guide for the warrantable repair.
( ) Loss of revenue and loss offor damage to real and/or personal property.

7 V. LUMITATION OF WAUKESHA'S OBLIGATIONS
The obigations of Waukesha under this express limited warranty shall be waived and voided, and Waukesha shall not, thereatter, be responsible for:
A. Any failure resulting from owner or operator abuse or neglect, including but not by way of limitation, any operation, instaliation, application, or maintenance
practice not in accordance with guidelines or specifications established by Waukesha; or
Any failure resulting from unauthorized modifications or repairs of the Products; or
Any failure resulling from overload, overspeed, overheat, accident, improper storage; or
Failure of owner o promptly provide notice of a claimed defect; or
Failure of Products for which Waukesha did not receive properly completed start-up reports; or
Repairs of a covered failure performed with non-genuine Waukesha parts; or
Repairs of a covered failure performed by non-authorized contractors or distributors; or
Failure to make Products available to Waukesha or its authorized represeNtatives; or
Failure to supply documents such as drawings and specifications relating to the specific apptication of the Products; or
improper diagnosis of a Product problem for which a CEC product is replaced.
Failure of Service Parts for which Waukesha did not receive proper documentation concerning the Service Parts purchase date froman Authorized Waukeshe
Engine Distributor; or
L. Any failure of a Service Part resulting from misapplication or improper repair procedures; or
M. Any failure or damage resuliing from the improper or extended storage of a Service Part; or
N. Freight, Customs, Broker Fees, and Import Duties if appropriate documentation is not provided.

VI. APPLICABILITY AND EXPIRATION
The warranties set out above are extended o all owners in the original chain of distribution. The warranties and obligations of Waukesha shall expire and be of no
further effect upon the dates of expiration of the applicable warranty periods.

VIl. WARRANTY ADMINISTRATION
This warranty is administered exclusively by an Authorized Waukesha Distributor. The invoice for the failed Service Parts must be provided to the Distributor to
determine whether the warranty is applicable.
Contact the nearest Authorized Waukesha Distributor for assistance with warranty matters or questions. The location of the nearest Authorized Distributor
Is available by contacting Waukesha Engine Division at (414) 547-3311.
THE FOREGOING SETS FORTH WAUKESHA'S ONLY OBLIGATIONS AND OWNERS' EXCLUSIVE REMEDY FOR BREACH OF WARRANTY, WHETHER SUCH
CLAIMS ARE BASED ON MMOFW.WMWMNEGMCEWMLMW.OHWMOR.AND'IHE
FOREGOING IS EXPRESSLY IN LIEU OF OTHER WARRANTIES WHATSOEVER EXPRESSED, WPLIED, AND STATUTORY, INCLUDING WITHOUT
LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS.
Notwithstanding the preceding, In no event shall Waukesha be liable for any direct, special, incidental, or consequential damages (whether denominated In
contract, tort strict liabllity, negligence, or other theories) arising out of this Agreement or the use of any Products provided under this Agreament.
Any action arising hereunder or relating hereto, whether basad on breach of contract, tort {including negligence and strict liability), or othertheories mustbe
) commenced within two (2) years after the cause of action accrues or it shall be barred.
All disputes and clalms between the parties which may arise out of or In connection with this Contract shall be settled by good falth negotiation between an
execuiive level representative of each party. if the parties are nonetheless unable to reach agreament, such dispute shall be resoived by binding arbitration.
The arbitration shall be administered by the American Arbltration Association according to its rules of Commercial Arbitration then in force. The arbitration
shall take place In Milwaukee, Wisconsin, before one arbitrator. The language to be used in the arbitration shall be English. The law of Texas shall govern.
Judgment upon the award of the arbitrators may be entered In any court of competent Jurisdiction,

See Form M-462 for the most current warranty terms. Effective May 1, 1998
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AUTOCAL WORKSHEET (6, 8, & 12 CYLINDER ENGINES)

The AutoCal Worksheet s to be used to assist you when programming the DSM module during AutoCal programming.
Detach or copy this worksheet when use of the worksheet is required for DSM module programming.

NOTE: This worksheet applies to 6, 8, and 12 cylinder e

ines. The yellow worksheet applies to 16 cylinder engines.

Make sure you use the worksheet that applies to your engine application.

NOTE: Use this worksheetwhen running the DSM AutoCal Program as described in Section 3. 10, Programming The
DSM System For A New Application, and Section 4.05, Running The DSM AutoCal P A

About The AutoCal Program

The DSM AutoCal program is the automatic calibration
of the detonation threshold levels by the DSM Interface
Program. The DSM module monitors for detonation
using the frequency
mounted detonation knock sensors. These knock
sensors must be calibrated or “AutoCaled.” During
AutoCal, the knock sensors are calibrated so that the
DSM system can operate properly.

An AutoCal should be run the first time the DSM is
programmed for an engine or whenever the DSM is
programmed for a new application. Additionally, the
DSM system must be re-AutoCaled using the DSM
Interface Program and a PC after doing any removal,
repair, or replacement of engine cylinder heads,

-output of each cylinder with engine

cylinder liners, cylinder gaskets, pistons, or knock
sensors; or when upgrading to a new version of DSM
software. This calibration MUST BE done using the
AutoCal program.

NOTE: If the results recorded in the *Highest ‘S’ Value”
colurmn vary by more than 500 from one sensor to
another, refer to Table4.004, "DSM System
Troubleshooting”, in Section4.00 of the Detonation
Sensing Module Installation, Operation, And Maintenance
Manual (Form 6278). If the values do vary by more than
500 from sensor to sensor it may indicate 1) engine
defonation,  2)sensor mounting  imperfections,
3) unattached or incorrectly routed wire hamesses andjor
ground wiring, or 4) other engine related problems.

AutoCal Worksheet For 6, 8, And 12 Cylinder Engines

SET-POINT “S” COLUMN RESULTS

HIGHEST

olo|e|v|a|jalalw|n]-
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DATE:
PERFORMED BY:

ENGINE SITE/NUMBER:

Form 6278 First Edition
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AUTOCAL WORKSHEET (16 CYLINDER ENGINES)

The AutoCal Worksheet is to be used to assist you when programming the DSM module during AutoCal programming.
Detach or copy this worksheet when use of the worksheet is required for DSM module programming.

NOTE: This worksheet applies to 16 cylinder engines. The blue worksheet applies to 6, 8, and 12 cylinder engines.
Make sure you use the worksheet that applies to your engine application.

NOTE: Use this worksheet when running the DSM AutoCal Program as described in Section 3.10, Programming The
DSM System For A New Application, and Section 4.05, Running The DSM AutoCal Program.

About The AutoCal Program

The DSM AutoCal program is the automatic calibration
of the detonation threshold levels by the DSM Interface
Program. The DSM module monitors for detonation
using the frequency output of each cylinder with engine
mounted detonation knock sensors. These knock
sensors must be calibrated or “AutoCaled.” During
AutoCal, the knock sensors are calibrated so that the
DSM system can operate properly.

An AutoCal should be run the first time the DSM is
programmed for an engine or whenever the DSM is
programmed for a new application. Additionally, the
DSM system must be re-AutoCaled using the DSM
Interface Program and a PC after doing any repair or

AutoCal Worksheet For 16 Cylinder Engines

replacement of engine cylinder heads, cylinder liners,
pistons, or knock sensors; or when upgrading to a new
version of DSM software. This calibration MUST BE
done using the AutoCal program.

NOTE: If the results recorded in the "Highest ‘S’ Value”
column vary by more than 500 from one sensor to
another, refer to Table4.004, ‘DSM Systemn
Troubleshooting”, in Section 4.00 of the Detonation
Sensing Module Installation, Operation, And Maintenance
Manual (Form 6278). If the values do vary by more than
500 from sensor to sensor it may indicate 1) engine
defonation, 2) sensor mounting  imperfections,
3) unattached or incorrectly routed wire hamesses and/or
ground wiring, or 4) other engine related problems.

SENSOR

SET-POINT “S” COLUMN RESULTS

HIGHEST
“S” VALUE

PAIRS

RUN | RUN
# &

RUN
__

1&2

RUN
¥

RUN RUN
¥__ | ¥

3&4

5&6

7&8

9&10

11&12

13& 14

15 & 16

DATE:

PERFORMED BY:

ENGINE SITE/NUMBER:

Form 6278 First Edition
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DETONATION SENSING MODULE
INTERFACE PROGRAM SOFTWARE

SEE INSTALLATION INSTRUCTIONS ON OTHER SIDE
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DSM INTERFACE PROGRAM INSTALLATION

INSTALLATION OF DSM INTERFACE
PROGRAM SOFTWARE

The DSM Interface Program software contains an
installation program to automatically load the DSM
Interface Program software. The installation disk also
contains a copy of the DSM executable file for those users
who want to run the DSM Interface Program from the disk
in DOS. When installing the DSM Interface Program using
the installation program, a “CEC” directory will automati-
cally be created with “DSM" as a subdirectory.

Complete the steps that follow to install the DSM
Interface Program using the installation program.

NOTE: Ifa CEC directory has already been created as a
result of loading another CEC program, the DSM
Interface Program will automatically be placed in that
directory. An additional CEC directory will not be created.

NOTE: This manual assumes you are already familiar
with basic MS-DOS commands for viewing directories,
copying files, and other MS-DOS concepits. If you need
more information on these subjects, refer to an
MS-DOS instruction manual.

DOS INSTALLATION
1. Begin at the DOS prompt.

2. Insert the DSM Interface Program disk into the
3-1/2" disk drive on your computer.

3. Atthe DOS prompt, type a:\Install if you are using
the Adrive or b:\Install if you are using the B drive. Then
press [Enter] (there will be 2 30-60 second delay before
the installation screen appears).

4. Follow the instructions that appear on the screen.

5. Wheninstallation is complete, the CEC directory and
subdirectory will be created on the hard drive (c:\). To
change to the correct directory, type at the DOS prompt:
cd c:\cec\dsm\dsm60 and press [Enter]. To run the
DSM Interface Program, change to the correct directory
and type dsmé0a.exe (the executable file - see note
below) and press [Enter].

NOTE: To find the name of the executable file (.exe),
view the directory of the drive on which your DSM program
is saved by typing DIR at the drive prompt and then
pressing [Enter]. Usted in the directory will be an
execulable file. The executable file is the letters “dsm”
followed by the version number. Filename Example:
dsmé0a.exe (“60a” is the version number in this example)

WINDOWS 3.1x OR WINDOWS NT 3.5x

1. Start Windows 3.1x or Windows NT 3.5x on your
computer.

2. Close any other applications that may be open on
your computer’s desktop.

3. Insert the DSM Interface Program disk into the
3-1/2" disk drive on your computer.

4. Select File/Run from the Program Manager menu.

5. When the Run dialog box appears, type a:\Install if
you are using the A drive or b:\Install if you are using the
B drive. Then click OK (there will be a 30-60 second
delay before the installation screen appears).

6. Follow the instructions that appear on the screen.

7. When installation is complete, a new “CEC" program
group will be created in Windows with an icon for the
DSM Interface Program. Double-click the DSM icon to
start the DSM Interface program.

WINDOWS 95 OR WINDOWS NT 4.0

1. Start Windows 95 or Windows NT 4.0 on your
computer.

2. Close any other applications that may be open on
your computer's desktop.

3. Insert the DSM Interface Program disk into the
3-1/2" disk drive on your computer.

4. Click the Start button and select Run.

5. Type a:\Install if you are using the A drive or
b:\Install if you are using the B drive. Then click OK
(there will be a 30-60 second delay before the installa-
tion screen appears).

6. Follow the instructions that appear on the screen.

7. When installation is complete, a DSM icon will
appear on the desktop. Double-click the DSM icon to
start the DSM Interface Program.

RUNNING EXECUTABLE FILE ONLY

If you want to run the DSM Interface Program software
from the installation disk in DOS, a copy of the DSM
executable file is saved on the disk. The executable file
for the DSM Interface Program is the letters “dsm”
followed by the version number. Filename Example:
dsm60a.exe (“60a" is the version number in this
example)

To run the DSM Interface Program in DOS using the
installation disk, change to the correct drive/directory.
Type the name of the executable file, dsmé0a.exe (the
executable file - see note to left), at the DOS prompt and
press [Enter].

NOTE: If you are running the DSM Interface Program
from the installation disk using the executable file, you
must be in DOS or a DOS window.

FORM 6278 First Edition
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m Waukesha Engine Division
Welcomes Your Comments

In order to continue bringing you the BEST in Waukesha product information, we

ask that you take a moment to let us know about any errors or omissionsinthis .-

publication. Comments and suggestions a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>