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tilmnllf
Rexnord Corporation
Elastomer Prod ucts Operation

16350 W. Glendale Drive

New Berlin, Wl U.S.A. 53151
Phone: 41 4-7 96-4060 Fax: 41 4-7964064

When inspecting the element, look for tatigue cracks
(over 112"1 originating near the stress ruìliçf grooves
(approximately 114" - 112" above the metal ".shoe),

discoloration (a darker faded orange cofor signals
possible material degradation) or surface cracking tìr

used in adverse conditions such as cooling towers or
severe environments (pH<4 or >10).

The Rexnord "OMEGA" coupling is a high quality elastomer type flexible coupling designed to accommodate shock
loads, vibration and other reaction forces inherent to rotating equipment. The engineering grade polyurethane
material used for the Omega flex element is formulated specifically to absorb these destructive forces resulting in
smooth operation, longer component life and lower overall maintenance costs of connected equipment. As the
s-acri¡cial component of the dríve system, finite flex element life can be expected (requiring replacement of the flex
eleme:nt). The Omega coupling's split-in-half bonded flex element design allows for quick and inexpensive
replacemenr+ of the flex element with no need to disturb the hubs on the shaft or to move connected equipment.

\-

PREVENTATIVE fùislNTENA NC E

Many Omega couplings,þ.ve been in operation for 10 years or more with the original flex elements in place. Where
feasible, a periodic visual inspeuqtion may be all that is necessary to evaluate the condition of the flex element.

INSPf:C I
I-'IFRE

ln critical applications, the probability of unexpected downtime can be greatly diminished by scheduling flexible
element replacement at regular intervals. The frequency of replacement will depend upon the severity of the
application and environmental conditions. A properly sized elemenú which is stored and operated under normal
conditions (i.e. under 85% humidity and 85"F) should obtain a minimurn of 6 to I years of service life after the date
of manufacture. A production date sticker is applied to all elements for e¿rse of inspection (1.E. 3Qg3 indicates Third
Quarter I 993 production).

After the coupling has been in operation for some time, a "torsional sef' may develo¡o in the flex element (up to 1/4"
on a size E40, even more on larger sizes). Thís does not affect the performance of tl'e coupling, as it is simply the
material creeping under the applied stress. A very large torsional set may suggest a sizing pr-oblem and will warrant
a close review of the application and coupling selection parameters. For ease of assembly/disassenrg'ly, elements
should be re-installed in the same "position of rotation" in which they were removed.

ELEMENT REPLACEMENT/INSTALLAÏION

The unique two part split-in-half flex element was engineered for ease of ma¡ntenance/replacement. All half
elements are weight matched and packaged in pairs for optimum field balance and smooth operation For best
performance, always install both half elements from the same box. Never replace just one half element, as

matching an older and newer half element could create both torsional and balance inconsistencies. Refer to the
Omega Coupling lnstallation lnstructions for additional information, including recommended capscrew installation

torques.
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PREMATURE FAILURES

Should the Omega coupling fail to provide a reasonable service life, review the application parameters and verify the

coupling selection before replacing the flex element. Other factors that may contribute to decreased service life
include:

. Severe Environmental Conditions

. SevereTorsionalVariations
o Excessive Misalignment of Connected Equipment
o Excessive Axial Movement of Connected Equipment
o Shock Loads/Peak Torque Loads Above Rating
. DriveSystemCriticalSpeed/Components lncompatibility

Experienced technical assistance is available from Rexnord to answer questions andior provide failure analysis

LIMITATIONS

Although the Omega coupling is designed for most general purpose coupling applications, certain limitations should

be considered:

Temperature - Maximum 200'F, Minimum -40'F. A combination of high temperature and high humidity
will reduce coupling life, Contact Rexnord for specific application analysis.

Chemical Environment - "Rule of Thumb" - Urethane resists most chemicals better than rubber. Refer

to chemical resistance chart or factory for specifics.

. Space Limitations - Larger O.D. compared to all-metal couplings.

. Reciprocating Equipment - Higher service factors required (refer to Service Factor Table and footnotes

on Page E-15 of Omega Bulletin #4000). Avoid applications where both driver and driven equipment
are reciprocating.

a

o

a

a

Axiaf Thrust Consideration - lf installing on drive system containing sleeve bearings, herringbone gear
sets or other systems sensitive to axialthrust, preloading during installation may be required. Consult

Rexnord.

Steam turbines - Steam leakage directly on the element will significantly reduce coupling life.

STORAGE CONDITIONS

As with any elastomer or rubber material, it is subject to aging effects. Flex elements exposed to continuous high
^FoF --l ôËôl ñl t. i ^ 1-^-:-^l ^l:-^a^^\ ...L:l^ :- ^.,+^^l^l ^¿^-^^^ -^.,Ìgmperature ano numlolty (aD9ve oo r al lu ouTo r\n, r.Ë. r,ruPrrJcll \'illllø(tt5r, wllilti lll tt^l,EllrJEu ÐlLrIclgç, ilrcly

experience some material degradation (hydrolysis). lf these conditions cannot be avoided, elements may be

ordered with special moisture-impervious packaging. To maximize service life, it is recommended that the oldest

inventory always be used first. Note that flex elements in operation do not experience the same hydrolysis related

deterioration rate due to the flexing heat generated. Omega elements made beginning July 1992 contain new

additives for hydrolysis resistance which will significantly extend the element life in these environments.

fL^ ñ^.- rr^llr^^r ^^,,^ri^^..,:ll ^-^.,¡-¡^ ¡f ¡a-,i¡¡ ¡.iÙi-Ã an¡l n¡ala¡+ivvllnp[opetaPPllcailull,UlclñgÃ \Jlvtç,\J,/"1 vvuPr¡rrYYvilrPrLrvrusr¡¡slryysqrJvrùsrvresurrvIryqrruyrvrçvur¡9yvur
machinery. Prompt, technical assistance is available from your Rexnord representative or direct from the factory at
41 4-7 96-4060 (FAX 41 4-7964064).

Bulletin #4005
1/96 65M SG&P



ALINEAMIENTO DEL EQUIPO

EI alineamiento del copte está d¡rectamente relacionado a la duración del equipo y del cople.

. 1. Para corregir el desalineamiento angular, use calibres para examinar el espacio entre las mazas. Ajusle o acuñe el equipo hasta que el
, espac¡o sea el mismo en todos los punlos alrededor de las mazas.

Z. Para corregir el desbalance paralelo, ponga un escantillón a través de las bridas de la maza en dos lugares a 90" uno del otro. Aiuste o acuñe
el equipo hasla que el escantillón descanse plano en ambos lados.

3. Apriete el equipo conectado y vuelva a examinar el al¡neamiento.

4. lnstale el elemenlo elastómero, apretando todos los tornillos de ajuste a los valores que se muestran en la Tabla 1 como se describe en el
lado inverso,

5. Si es factible, vuelva a examinar y apretar los tornillos de ajuste después de varias horas de operación.
DESALINEAMIENTO PARALELO

I-r

AJUSTE DEL DESALINEAMIENTOANGULAR AJUSTE DEL DESALINEAMIENTO PARALELO

DIMENSIONES Y NUMEROS DE PIEZAS
Números de Piezas de Ia Fábrica Mã:¿lsr'

1.0-B x 'l'11273A570273857537300071140

314-10 x 1-1tz7300065
7300070

100
frô

2õ73009657300934

16
't6
t6

112-13 x 718

73009567300s287300050
7300055
7300060

20
30
40

7300100
7300105
7300110
730011-5

I 73oo12o
' 7300125

7300130;'t
16

3/8-1 6 x 5i8
73009527300924

7300030
7300035
7300040
7300045

7t73009487300920

12+8"

114-20 x 112

730094ttrc00914

7300010
73000r5
7300020
7300025

7300080
7300085
7300090
7300095

J

4

5
't0

I

I
t 8"

8"
8"

73009407300912

8+8"1t4-20 x 3t87300938730091073000057300075

crdTâñâño-Dulo.
Aæro

lnôxidâblê
Acerg

âl Cârhó¡

TORNILLOS DE AJUSTE-FI FMFNTÔ FI FXIBI F

Los tornillos de aiuste tienên clavûeros de segur¡dad los cuales no se deben
lubricar o usar más de dos veces

Se proveen tomillos de aiuste extra para los coples del espaciador con los aros.

COPLE ESTANDAR REX OMEGA

,rLas mazas son inlercambiablês tanto para el espaciador ctmo para el cople eståndar
' ' Consulte a la Fábrica
. r,'.Hieno

: No provisto por Rexnord: Especificaciones del material de la maza estándar: acero sinteriza6 de alta resistencia
: (Tamaños f2 - #10), y Hieno Fundido (Tamaños #20 y más altos).

COPLE ESPACIADOR REX OMEGA

1

2

JA
SH

SDS
SK
SF
E
E
F
J
M
M
N
P

733020
733535
734040
734545
735050
737060

7300730
7300740
7300745
7300750
7300755
7300760
7300765
7300770
7300775
7300780
7300785

7390419-7390422
7390423-7390428
7390429-7390433
7390434-7390437
7390438,7390442
7300380.7300400
7300408-7300425
7300431-7300455
7300461-7300470
7300480-73004957300692-7300698

¡369822
2369S23
¡369824
¡369825
¡369826
/300375
¡300405
¡300430
¡300460
¡300475
2300500
¡300525
/300550
¡300575
2300580

?
J

4

5
10

2p
39
40
50
bU

70

80
100
'tzo:
14Q

736958¿

7369579
736958(

73r008
731008
73r 108
7313r0
73 t61 0

732012
?32517

730081 É

736957t

o.D.

Buþ'

o.D.

Ma¿as

AceroguierAceroHiêrroAcêrosrD2srD2

Estândar
F{

TAPER.LOCK-Barreno Eslándtr

lP¡êzã v MáromsslBâreno P¡lÕlo

aþ\cd
Una ranurâ de urétano en el inter¡or del slemsnto es el rèsullâdo de

cohesión d€ conlrol de calidâd y no es un defeclo del0nsayo de

p

la

ĉ

\.
qj

¿

ßerrcdilililtrtf

m¿lzas

Elastomer Products Operatlon
16350 W. Glendale Drlve, l,lew Berlin, W íirlît
Phone: 411r-796-4060. FA)k 4l+796-4064

rM TAPER-LOCKtil es una marca comercial de Relianóe Electric Company

Los aros de alta
velocidad son estándar
para los lamaños dsl
espaciador de tt2+10;
opcional para los
tamâños d€ n20+80

BULLET|NNo.80152SP 7194



OMEGA COUPLING
INSTALLATION INSTRUCTIONS

STEP 1

lnspect both driving and driven shafts and hub bores
making sure they are fiee from dirt and burrs. Be sure
they keys fit shafts properly. Mount both hubs to the
shafts securing only one hub; the other hub should be
loose f or minor adjustment of spacing. Where tapered
bushings ars used, follow bushing manufaclurer's
¡nstructions. lf hub is bored for an interference f¡t, we
recommend heating the hub in water, oil bath or an
oven and quickly position¡ng ¡t on the shaft. Do not
spot heat hub as it may cause distortion.

Standard Method
Both hubs mounted outward.

Place half of the around hubs and
sêcure with self-locking cqpscrews. The elastomêr
elementwill spacetheotherhub. ltis importanltohave
capscrew properly tightêne.d. See Table 1 below for

.reco.mmended câpscrêw torques and instructions.
Now secure the other hub to tho shaft.

HELPFUL HINT:

Optional Method
One hub mounted inward; one hub mounted outward.

Mountother half of lhe elastomer elementto hubs. Be
sureto secure ringsto the spacerelement if provided.
Tighten all capscrews to the recommended capscrew
torques ¡n Table 1 and your done!

SpaCér coupling installation iè'shôüìni ine same

Optlonal Mèthod,
Both hubs mounted inward.

l

pro
cedure applies for the standard design coupling.

lf the capscrew holes in the element do not line up properly with the hubs due to
equ¡pment misalignmenl, rotate the shatts (il possible) slightly as you install each
capscrew. On larger coupling sizes, first inslall the capscrews that are located ¡n the
csnter of the half element.

TABLE 1

ALLOWABLE SHAFT ENGAGEMENTS

Shafts can be flush with the hub (not shown), recessed below the face of
the hub, or extended beyond the hub face.

40'. i
,.,iì..

:ir.
#e,

Dimension Y should be
equal to, orgreater than,
.8 limes dimension X.

The shaft may extend beyond
the hub, as long as there is
sufficient keyway length available.

. All rolat¡ng power lransm¡ssion producls are potentially dangêrous and can cause serious injury. They musl be properly guarded
in compliance with OSHA and A.N.S.|. standards for the sp€eds and applicat¡ons in which lhey are used. lt ¡s the responsibility ot
the user to prov¡de proper guarding.

. Failure to secure capscrews properly could cause coupling component(s) to become dislodgsd dur¡ng operation; resulting in
personal in¡ury. Both "lnch" and "Metr¡c'capscr€Uhub designs ars in service worldwide. Do not attempl lo ¡nstall "lnch"
capscrsws into a "MetriC hub or visa versa. 

..1

. Do not starl motor or log wlthout lhe complete coupllng behÛ properly secured to drlve. and drlven equlpment shafts.

. Bofore installing this coupling on any system cgnlaining sleevê bearings, herringbone gear sets or other dsvic€s sens¡tive lo ax¡al
thrust, consult Rexnord.

person(s) or
to follow the properlmportantertremelyproducls, operâlional procedures.maintenance and

usê ormay installationimproper offromtopossible dangerof lheBecause

. lt ¡s the from Rexnord) as il r€lates to the drivs systsm lrsqugncy.of lhe user lo considgr the coupling's

'J8
a Ie

A-' ae 'J8I II

8005907080140

3702703240
100
1r{r

75900
60
70
80

30360

20
30
40
50

2317204

2
3
4
5

't0

Nm

TOROUE. DRYCPLG

stzE
RECOMMENDED

CAPSCREW TOROUES
FOR PFOPER INSTALLATION

- ¡lUll't. ñIANI .

Capscrews have self-locking patches
which should nofbe reused

more than twicê.

Capscrews can bs further ussd
with application of a

thread-locking adhesive.

Ðo Not Lubr¡cate Capscrew Threads

100



Cft 
',q5

EQUIPMENT ALIGNMENT

Coupling alignment ¡s d¡rectly related to equ¡pment and coupling life.

Although Omega couplings can wilhstand gross m¡salignment, care should be taken for best possible alignment to assure optimum performance. The caliper/
straightedge alignment procedure is described below. lf greater alignment accuracy is desired, a dial indicator method is recommended. There are occasions when
^qu¡pment manufacturers require more specif¡c alignment lolerances, in which case, the manufacturer's recommendations should be followed.

1. To correct for angular misalignment, use calipers to check the gap between hubs. Adjust or shim equ¡pment until the gap is the same at all
points around the hubs.

2. To correct parallel offset, place a straightedge across the hub flanges in two places at 90" to each other. Adjust or shim equipment unlil the
straightedge lays flat on both sides.

3. Tighten down connected equipment and recheck alignment.

4. lnstall elastomer element, tightening all capscrews to the values shown in Table 1 as descr¡bed on the reverse side.

5. lf practical, recheck and t¡ghten capscrews after several hours of operat¡on.

PARALLEL OFFSÊT

ADJUST FOR ANGULAR MISALIGNMENT ADJUST FOR PARALLEL OFFSET

DIMENSIONS AND PART NUMBERS
Part Numbers

F

Hubs'

20

70
80

7300100
7300r05
7300110
7300115

Capscrews have self-locking patches which should not be lubr¡cated or
reused more than twice

Extra capscrews provided for spacer couplings with rings.

REX OMEGA STANDARD COUPLING

Hubs are intêrchangeablê tor both the spacer and the standard
: Consult Factory

lron

Not supplied by Rexnord.

f f Standard hub mater¡al specifications: High strength sintered steel (Sizes #2 - #tO), and
i Cast iron (S¡zes #20 and above).

: REX OMEGA SPACER COUPLING

It'

321 -0.8 x 1.1/2734570273857537300071r40

2î314-'lOt1-11273009657300C3¡f
730no70
7300065100

12õ

16

16
16

1/2-'r3 x 718

730095ô73009287300050
7300055
7300060

7300120
7300t25
7300130

to
16

73009527300924

12
12

3/8-1 6 x 5,rg

730094873009207300030
7300035
7300040
7300045

12+8"73009467300918

8+8"
8+8"
8+8"

114-20 x 112

7300940730091273000 10

7300015
7300020
7300025

7300080
7300085
7300090
7300095

3
4
5
't0

A+8"114-20 x 3ß7300934/300910/300{.r0573000752

ôtuStâal
Sta¡nless

Slââl
Carbon

Slândâr.lSÕâcârSizê

CAPSCRFWS'FLEXIBLE ELEMENT

730083C
730083¡
730084C
7300845

7300808
730081 C

730081:
730082C

7369575
7369576
7369577
7369578
7369573
7369580
7369581
7369582
73ô9583
7369584
7369834
73ô9835

.
JA
SH

sDs
sl(
SF
E
E
F

J
M
M
N
P

732012
732517
732517

008
108
310
6t0

7300730
7300740
æ00745
7300750
7300755
7300760
7300765
7300770
7300775
7300780
7300785

7390ll9-7390422
7390423-739042A
7390429-7390433
7390434-7390437
7390438-7390442
7300380-7300400
7300408-7300425
7300431-7300,155
7300461-7300470
73004S0-7300495

7300220-730023!
7300245-730026!
7300275-730030C
7300310-7300335
730034$.730037C
73006s1-730065!
7300661-730066€
7300669-730067S
730068f-730068€
7300692-7300698

7369822
7369823
7369824
7369825
7369826
7300375
7300405
7300430
7300460
7300475
7300500
7300525
7300550
7300575
7300580

7300215
7300240
7300270
7300305
7300340
73006s0
7300660
7300670
7300680
7300690
7300700
7300710
7300720
7300725
7300727

2
3
4

5
10

20
30
40
50

60
70
80
100,
120
1401

Stôêtsrn + .lSrêÂlìTD t+
Fí

Sleeve
o.D.

3ush-

o.D.

Hubs

TAPER.LOCK9

Hilhê

Stock Bore

Rôrrôh Bôrê

Sirê

a\þ
\..

NOTE: A urethane sl¡t on the inside of the element is the result of our
quality control bond test¡ng and is nol a material defect.

p
4
t

High spe€d rings are
slandard for spac€r
s¡zes #2+lO; optiona
fÒr s¡zes #20-#80

Jt".
o¿

)

4
¿l

o a\

d
)TE: Omega hubs are interchangeable w¡th either standard or spacer flex elelnenfs; i.e., taper bushed hubs can be used with spacer elêments and finished' straight bore hubs can be used with standard elements.

ELEMENT REPLACEMENT: lf element replacement is required, it is elements, never replace just one half elêment. This is
important because the elsment stiffness time, and elements are packaged in weight matched paks
for better balance on high speed

@ TAPER-LOCK@ is a registered trademark of Reliance Electric Company nerarctd
ililillllt'l

Elastomer Products Operatlon
16350 W. Glendale Drìve, New Berll4 W 53151
Phone: 4lil-796-4060 F,')k 41tt-7964064
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INSTRUCGIONES DE INSTALACION DEL

AGOPLAMIENTO OMEGA

NUEVA
AYUDA

' Debido al pos¡ble daño a personas o propiedades por accidentes que puedan resultar por el uso o instalación inapropiada del producto, es extremadamente

importanteques las instrucciones de instalación, manten¡miento y operación sean seguidas de forma apropiada.

' Todos los procluctos gitatorios de transmisión de polencia son Extremadamente pelígrosog y pueden causar daños serios. Deben estar dsbidam€nte prot€gidos de âcuerdo

a los estánclares cle tã OSHa y R.trt.S.l para las velocidades y aplicaciones en las qué se usan. El usuario tiene la responsabilidad de proporcionar protecc¡ón adecuada.

. El hecho de no asegurar los tomillos de ajuste adecuadamente podría causar que ef(los) componente(s) del cople se salgan durante la operacióJì, resultando en

daños personales. Ùos diseños para torniio de aiuste/maza lantir en "Pulgadas; pomo "Métrico" sê usan mundialmente. No tiate de instalar tornillos de ajuste de

"Pulgadas" en una maza "Métrica" o viceversa
* No arranque ni haga sacudir el motor sin haber asegurado adecuadamente el cople completo en el impulsor y en los eies del equipo de impulsión.

- Antes de instalar este cople en cualquier sistema que cont€nga chumaceras de'Buje, conjuntos de engranes con dientes angulares u otros dispositivos sensilivos

èn Rexnord) segrltn se relaciona a la frecuencia del sistema de transmisión.
al empuie ax¡al, consulte a Rexnord.

* El usuario tiene la responsabil¡dad de considerar la rigidez del cople

PASO I

lnspeccione tanto los ejes impulsadores como los
impulsados y los agujêros de la maza
cerciorándose de qué estén libres de polvo y
rebabas. Asegúrese de que las chavelas se
ajusien a los e¡es adecuadamente. lnstale arnbas
mazas en los e¡es asegurando sólo una maza; la
otra maza debe quedar floja para hacer ajusles
menores de espacio. Cuando se usan bujes
ahusados, siga las instrucciones del fabricante de
los bujes. Si la maza €stá perforada para un
ajuste de interferenc¡a, recomendamos calentar la
maza en agua, baño de aceite o un horno y
colocarlo ráp¡damente en el eje. No caliente la
maza en un solo lugâr ya que podria causar
torcim¡ento.

Ambas

ponga la mitad del elementorelastomero alrededor lnstale la otra mitad delelemento elastómêro a las

de lãs mazas y asegure con.lornillos cle ajuste cte qrazas' Cerqiórese de asegurar los aros al elemento

seguridad. Et óteme-nto etásiof"";;;p";iàrà d del e-spaciador si viene con éste. Apriete todos los

oträmaza. Es.impo{ente.elTggq{!dù",1,: [ï'lî:,.*e"3i:':"tå?åiîSi,ffÅåiå?äå*,
ei iornillo de ajusle. Vea la ïabla 1 abaio.para ¡as Sl mueitia la instalación deicopte espaciador; et
lorsiones e instrucciones del lofnillo de alusle. mismo procedim¡ento se aplica þara ei cople de
recomendadas. Ahora asegure la otra maza al €je. diseño bstándar.

CONSEJO PRACTICO: Si los aguleros del tornillo de ajuste en el elemento no se al¡nean
adecuadamenle con las mazas debldo al desalineamiento del
equipo, glre los e¡es (sl es poslbte) llgeramente mlentras ¡nstala
cadâ torñ¡llo de ajuste, En tamaños de acoplamiento más
grandes, primero instale los tornlllos de aiuste que están
Iocalizados en el centro de !a mitad del elemento,

Método Estándar Método Opcional Método Opcional
mazas montadas hacia afuera Una maza montada hacia adentro; una maza montada hacia aluera Ambas mazas montadas hacia adentro

ACOPLAMIENTOS DE FLECHA PERMITIDOS

metidas dentro de la maza, o extendidas más allá de la maza.

sxtr€mos del e.ie TABLA l

Y

8005907080t40

TOROUE DEL TORNILLO
DE AJUSTE RECOMENDADO PARA

LA INSTALACION ADECUADA

¡ññFORTÄi{TE .
Los tornillos de ajuste tienên clavijeros

de seguridad los cuales no deben
usarse más de 2 veces.

Los tomillos de a.iuste pueden usarse
en otra ocasión con una aplicación de
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HOW TO USE THIS MANUAL

Your purchase of a Custom Engine Control@ lgnition
Module was a wise investment. ln 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 lgnition Module in service read
Chapter 1 very carefully. This chapter covers Safety
and General lnformation.

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
FOLLOW THEM COMPLETELY -
Section 1.05 - General lnformation - Provides conver-
sion tables, wiring information, power requirements for
Custom Engine Control@ products, and capacitive
discharge and grounding information.

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

ALWAYS BE ALERT FOR THE SPEC¡AL
WARN¡NGS WITHIN THE MANUAL TE)CT. THESE
WARN¡NGS PRECEDE INFORMATION THAT IS
CRUCIALTO YOUR SAFETYAS 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 manualcontains installation, operation, and main-
tenance instructions forthe CEC lgnition Module, There
are five 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 lndex 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 subjectto 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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sEcTloN 1.00

SAFETY

SAFETY INTRODUCTION

The following safety precautions are published for your
information. Waukesha Engine Division, Dresser lndus-
tries, lnc., does not, by the publication of these
precautions, imply or in any way representthatthey are
the sum of all dangers present near industrial engines or
fuel rating test units. lf you are installing, operating, or
servicing a Waukesha product, it is 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 thatthe meanings of these alerts
are known to all who work on or near the equipment.

NOTE: This symbot identifies information which is
NECESSAÆY TO THE PROPER OPERATION, MAIN.
TENANCE OR REPAIR OF THE EQUIPMENT.

A CNUTION This symbol identlfies in-
formation about hazards

or unsafe practices. Disregarding this information
coutd result in PRODUCT DAMAGE AND/OR PER-
SONAL INJURY.

A WARNING
This symbol identlfies information about hazards or
unsafe practices. Disregarding this information
could result in SEVERE PERSONAL INJURY OR
DEATH.

This symbol identifies information about immediate
hazards. Disregarding this information wíll result in
SEVERE PERSONAL INJURY OR DEATH.

SAFETY TAGS AND DECALS

A WARNING
To avoid severe personal iniury or death, all
warning tags and decals must bevisible 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 inlury or death, always
stop the unit before cleaning, seruicing, or repairing
the unit or any driven equiPment.

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

Close allmanual controlvalves, disconnectand lock out
all energy sources to the unit, including allfuel, electric,
hydraulic, and pneumatic connections.

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

A DANGER
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SAFETY

A WNRNING
Comply with the solvent manufacturer's recom-
mendations for proper use and handling of sol-
vents. lmproper handling or misuse could result in
severe personal iniury or death. Do not use gaso-
line, paint thinners or other highly volatile fluids for
cleanlng.

ACIDS
LIOUID NITROGEN/DRY ICE

A WARNING A WNRNING

A WNRNING
To avoid severe personal iniury or death, ensure
that alltools 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, serviclng, or repairlng the unit. Hot
components or fluids can cause severe personal
iniury 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.

Gomply with the acid manufacturer's recommenda-
tions for proper use and handling of acids. lmprop-
er handling or misuse could result ln severe
personal lnlury or death.

BATTERIES

A WNRNING
Comply with the battery manufacturer's recommen-
dations for procedures concerning proper battery
use and maintenance. lmproper maintenance or
misuse could result in severe personal iniury or
death.

BODY PROTEETION

A WNRNING
Always wear OSHA approved body, sight, hearing
and respiratory system protection. Never wear
a^^^- ^I-¡Ll-- !--^--a- -ruu¡'e urrrur¡frg, lewetry, gr tong natr arounu an
engine. The use of improper attire or failure to use
protective equipment may result in severe personal
injury or death.

CHEMICALS

GENERAL

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

CLEANING SOLVENTS

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

COMPONENTS

HEATED OR FROZEN

A WNRNING
Always wear protectlve 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 iniury or death.

INTERFERENCE FIT

A WARNING
Always wear protective equipment when installing
or removing components with an interference fit.
lnstallation or removal of interference components
may cause flying debris. Failure to use protective
equipment may result in severe personat injury or
death.
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SAFETY

COOLING SYSTEM IGNITION

A WNRNING A WNRNING
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 inlury
or death.

A WNRNING
Do not service the cooling system while the engine
is operating orwhen the coolant is hot. Operational
coolant temperatures can range from 180" - 250' F
{82' - 121" C). Contact with hot coolant or vapor can
cause severe personal inlury or death.

ELECTRICAL

GENERAL

A WNRNING
Do not install, set up, maintain or operate any
electrical components unless you are a technically
qualified individual who is familiar with the electri-
cal elements involved. Electrical shock can cause
severe personal iniury or death.

A WNRNING
Disconnect all electrical power supplies before
making any connections or seruicing any part of the
electrical system. Electrical shock can cause se'
vere personal injury or death.

Avoid contact with ignition units and wiring. lgni'
tion system components can store electrical ener'
gy and if contacted can cause electrical shocks.
Electrical shock can cause severe personal iniury
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 iniury or death.

EXHAUST

A WARNING
Do not inhale 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 WNRNING
Do not touch or service any heated exhaust
components. Allow sufficient time for exhaust
components to cool to room temperature before
attempting any seruice procedure. Gontactwith hot
exhaust system components can cause severe
personal iniury or death.

FIRE PROTECTION

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

FORM 6272 First Edition 1.00 - 3



SAFETY

FUELS

GENERAL

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

GASEOUS

A WARNING
Do not inhale gaseous fuels. Some components of
fuel gas are odorless, tasteless, and highly tox¡c.
Inhalation of gaseous fuels can cause severe
personal iniury or death.

A WNRNING
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 unburned fuel. Fallure to
purge accumulated unburned fuel in the engine and
exhaust system can result in an explosion resulting
in severe personal iniury or death.

LIQUID

A WARNING
Do not ingest llquid fuels or breathe ln theirvapors.
Liquid fuels may be hlghly toxic and can result in
severe personal injury or death.

A WNRNING
Use protective equipment when working with liquid
fuels and related components. Liquid fuel can be
absorbed into the body resulting in severe personal
inlury 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.

PR ESS U R IZED FLU I DS/GAS/AI R

A WNRNING
Never use pressurized fluidsigas/air to clean cloth-
ing or body parts. Never use body parts to check for
leaks or flow rates. Pressurized fluids/gas/alr 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 WNRNING
Provlde 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.

It ls the responsiblllty of the engine ownerto speclfy
and provide guarding.

SPR¡NGS

A WNRNING
Use appropriate equlpment and protective gear
when servicing or using products that contains
springs. Springs, under tenslon or compression,
can eiect if improper equipment or procedures are
used. Fallure to take adequate precautions can
---..1¡:- ---:---- -------r !-!---- -- J--¡LrE¡turt rrr srËrrul.¡Ð pËtù¡i'ttat lluuty (r] uëaln.
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SAFETY

TOOLS

ELECTRICAL

A WNRNING
Do not install, set up, maintain, or operate any
electrical tools unless you are a technically quali-
fied individualwho is familiar with them. Electrical
tools use electricity and if used improperly could
cause severe personal iniury or death.

HYDRAULIC

A WNRNING
Do not install, set up, maintain, or operate any
hydraulic tools unless you are a technically quali-
fied individual who is familiar with them. Hydraulic
tools use extremely high hydraulic pressure and if
used improperly could cause severe personal
injury or death.

A CNUilON Always follow recom-
mended procedures

when uslng hydraulic tensioning devices. lmproper
use of hydraulic tensioning tools can cause severe
engine damage.

PNEUMAT¡C

Do not install, set up, maintain, or operate any
pneumatic tools unless you are a technically
qualified individual who is familiar with them.
Pneumatic tools use pressurized air and if used
improperly could cause severe personal iniury or
death.

A WNRNING A CAUilON

WEIGHT

A WARNING
Always consider the weight of the item being lifted
and use only properly rated lifting equipment and
approved lifting methods. Failure to take adequate
precautions can result in serious personal iniury or
death.

A WNRNING
Never walk or stand under an engine or component
while it is suspended. Failure to adhere to this could
result in severe personal injury or death.

WELDING

GENERAL

A WNRNING
Comply with the welder manufacturer's recommen-
dations for procedures concerning proper use of
thewelder. lmproperwelder use can result in severe
personal injury or death.

ON ENGINE

Ensure that the welder is
properly grounded be-

fore attemptlng to weld on or near an engine. Failure
to properly ground the welder could result in severe
engine damage.

A CNUilON Disconnect the ignition
harness before welding

on or near an engine to eliminate charging of an
ignltion system capacitor. Failure to disconnect the
ignition harness could result In severe englne
damage.
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sEcTloN 1.05

GENERAL INFORMATION

Table 1.05-1. English To Metric Formula Conversion Table

Table 1.05-2. Metr¡c To English Formula Conversion Table

212"F-32+1.8=100'CDegrees Fahrenheit minus 32 divided by 1.8
equals degrees Centigrade.

Degrees Fahrenheit to Degrees
Centigrade

148 gal. = 148 x 3.7853 = 560 LGallons multiplied by 3.7853 equals litresGallons to Litres

8 oz. = 8 x29.57 = 237 ccFluid ounces multiplied by 29.57 equals
cubic centimeters.Fluid Ounces to Cubic Centimeters

45 psi = 45 x 6.8947 = 31 0 kPaPounds per square inch multiplied by 6.8947
equals kilopascals.

Pounds per Square lnch to
Kilopascals

45 psi = 45 x 0.0703 = 3.2kglcmzPounds per square inch multiplied by 0.0703
equals kilograms per square centimeter.

Pounds per Square lnch to
Kilograms per Square Centimeter

9933 psi = 9933 x 0.0690 = 685 BarPounds per square inch multiplied by 0.0690
equals bars.Pounds per Square lnch to Bars

1 45 ft-lb = 145 x 1 .3558 = 197 N.mFoot pounds multiplied by 1.3558 equals
Newton-meters.Foot Pounds to Newton-meters

360 ¡n-lb = 360 x 0.113 = 40.7 N.mlnch pounds multiplied by 0.1 13 equals
Newton-meters.lnch Pounds to Newton-meters

22,550 lb. = 22,550 x 0.4536 = 10,229 kgPounds multiplied by 0.4536 equals kilogramsPounds to Kilograms

21 02. = 21 x 28.35 = 595 gOunceè multiplied by 28.35 equals grams.Ounces to Grams

9388 cu. in. = 9388 x 0.01639 = 153.9 LCubic inches multiplied by 0.01639 equals litresCubic lnches to Litres

2-518 in. = 2.625 x 25.4 = 66.7 mmlnches and any fraction in decimal equivalent
multiplied by 25.4 equals millimeters.lnches to Millimeters

EXAMPLEFORMULACONVERSION

100" C = 100 x 1.8 + 32 = 212" Fmultiplied by 1.8 plus 32
renheit.

Degrees Centigrade
equals Degrees Fah

Degrees Centigrade to Degrees
Fahrenhe¡t

560 L = 560 x 0.264 = 148 galLitres multiplied by 0.264 equals gallons.Litres to Gallons

236 cc = 236 x 0.0338 = 7.98 oz.Cubic cent¡meters multiplied by 0.0338 equals
fluid ounces.Cubic Centimeters to Fluid Ounces

310 kPa = 310 x 0.145 = 45.0 psiKilopascals multiplied by 0.1 45' equals pounds
per square inch.

Kilopascals to Pounds per Square lnch
(psi)

3.2 kglemz = 3.2 x 14.22 = 46 Psi
Kilograms per square centimeter multiplied by
14.22 equals pounds per square inch.

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

685 Bar = 685 x 14.5 = 9933 psiBars multiplied by 14.5 equals pounds per
square inch.Bars to Pounds per Square lnch

1 97 N.m = 1 97 x 0.7375 = 1 45 ft-lbNewton-meters mult¡plied by 0.7375 equals
foot pounds.Newton-meters to Foot Pounds

40.7 N.m = 40.7 x 8.85 = 360 in-lbNewton-meters multiplied by 8.85 equals
inch pounds.Newton-meters to lnch Pounds

10,228 kg = 1O,228 x2.205 = 22,553 lb.Kilograms multiplied by 2.205 equals pounds.Kilograms to Pounds

595 g = 595 x 0.03527 = 21.0 ozGrams multiplied by 0.03527 equals ounces.Grams to Ounces

1 53.8 L = 153.8 x 61 .02 = 9385 cu. in.Litres multiplied by 61 .02 equals cubic inches.Litres to Cubic lnches

67 mm = 67 x 0.03937 = 2.6 in.Millimeters multiplied by 0.03937 equals inches.Millimeters to lnches

EXAMPLEFORMULACONVERS¡ON
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GENERAL INFORMATION

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

A WNRNING
Do not install, set up, maintain, or operate any
electrical components unless you are a technlcally
qualified indlvidual who is familiar wlth the electri-
cal elements involved. Electrlcal shock can cause
severe personal injury or death.

A WARNING
Disconnect all electrical power supplies before
making any connections or se¡vicing any pafi of the
electrical system. Electrical shock can cause se-
vere personal iniury 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
"cable ties." 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, closerwhere necessary. Wires must
never be run closer than six (6) inches to exhaust
manifolds, turbochargers, or exhaust pipes.

3. ln cases where wires do not run overthe engine, they
should be fastened to rigid, non-moving bodies with
insulated clips when possible or "cable-ties." 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
al.ra¡ 'lâ n¡.,^. 1..^ -L ^,.J^^^^ ^- ^L^-- ^J-^-er rvuru l ver uE I ut I uvl't r uugt I ùut tclutiÐ LI st tat p ËugtiÐ
without protection (see ltem 11).

A CAUflON Do not use non-electri-
cal grade RTVs. Non-

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
sealcompletely.

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

. Bottom entrance best and side entrance second
best.

. lnsert 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. lf top entrance is required, use
elbow connector.

8. lf 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. lnstallation connection wire must be coiled and
secured to provide protection during shipment.

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

A WARNING
Always label"H!GH VOLTAGE'on engine mounted
equipment over 24 volts. 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, ouflet
boxes or equipment boxes. Wire splices shall not be
located in the run of any conduit.
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POWER REQUIREMENTS FOR CUSTOM
ENGINE CONTROL@ PRODUCTS

Table 1.05-3 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 lgnition Module, a nominal
supply of 24 VDC with less than a 2 volt peak-to-peak
rippte is recommended for compatibility with other CEC
products.

CAPACITIVE DISCHARGE AND
GROUNDING
A Capacitive Discharge (CD) ignition system, such as
the CEC lgnition 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 mustthen be recharged to be readyto fire again.

The storage capacitor is typically recharged by drawing

energy from the power supply as quickly as possible,

resulting in a high currentflow (typically30 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. ln addition,
the grounding, particularly where the ground is "refer-

enced," becomes more criticalwhen 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€. Power Requirements For Waukesha Gustom Engine Control@ Products

NOTE: *For compat¡b¡t¡ty w¡th other CEC products, a nominal suppty of 24 VDC with less than a 2 volt peak-to-peak ripple is recommended

to power the lM.

1.5less than 221 .6 - 30.0+25"/", -1Q"/"24Turbocharger
Module fiCM)

Control
System

2.5
(all rich burn applications)

18.0
(lean burn applications on VHP 6

cylinder and all VGF engines)

32.0
flean bum applications on all AT

and VHP 12 & 16 cylinder engines)

less than 221 .6 - 30.0+25"/", -10"/"24Air/Fuel Module (AFM) System

1.5less than 221.6 - 30.0+25%, -10%24Detonation Sensing Module
(DSM) System

2 (typical)less than 2*10.0 - 32.0*+33%, -58%24lgnition Module (lM)

OPERAT¡NG CURRENT
(amps)

PEAK.TO.
PEAK

RIPPLE
(volts AC)

OPERATING
RANGE

(volts DG)
TOLERANCE

NOMINAL
VOLTAGE
(volts DG)

CEC PRODUCT
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sEcTloN 1 .10

DESCRIPTION OF OPERATION

WAUKESHA CUSTOM ENGINE CONTROL@
IGNITION MODULE

SYSTEM DESCRIPTION

The Custom Engine Control@ (CEC) lgnition Module
(lM) is a microcircuit-based, digital ignition system (see
Figure 1.10-1). The lM is designed to enhance the
performance and cost-effectiveness of your Waukesha
engine. The lM provides accurate and reliable ignition
timing resulting in optimum stationary engine operation.
The lM system has no wearing parts and uses the
capacitor discharge principle providing high energy,
precision timed spark for maximum engine perfor-
mance. The lM's technology also provides full output at
cranking speeds for better engine startup. With the lM
installed, your engine will perform better and more
powerful, emit lower emissions, decrease downtime,
and increase spark plug life.

Figure 1.10-1. CEC lgnition Module

With the engine running, an electronic Hall-effect
pickup reads magnetic reference marks mounted on a
gear or timing disc to determine the exact position of the
crankshaft. The Hall-effect pickup sends an electrical
signal to the lM. Electronically the lM interprets the
Hall-effect pickup's electrical signal based on an index

magnet so the lM knows exactly which cylinder is

supposed to fire. Then the lM directs a charge of voltage
to the appropriate ignition coil for spark plug firing to
achieve accurate timing.

lgnition timing is changed with the two 16 position
(0 - 15) timing switches on the right side of the lM
(see Figure 1.1O-2). With the two 16 position timing
switches, the engine can be set up for dual fuel
applications, two distinct fuel gases or load conditions.

TIMING SWITCH "A'' TIMING SWITCH "8" .

Figure 1.1O-2.lgnition Module 16 Position
Timing Switches

For example; On dual fuel applications, you can set
timing switch "A"foronefuelandthetiming on switch "B"

for the oiher fuel. This allows you to switch from one
timing setting to the other when you switch fuels and
have the proper ignition timing for both fuels.

Switch position 15 gives the most advanced timing on the
active timing switch, either switch "A' or "B." Switch "4"
has a more advanced timing range than switch "B." The
timing retards/advances 1.0 degree between each
switch position. Although there are two timing switches
on the lM, only one is active at any one time. The switch
that is active is determined by the status of the "D" lead in

the Power Pickup Harness (7 pin connector). lf the "D"

lead is grounded, switch "A'is active; if the "D" lead is not
grounded, switch "B" is active.
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IGNITION MODULE

TIMlNG SWITCHES

14 PIN CONNECTOR

SELECTOR
SWITCH

PRIMARY COIL HARNESS
oo 10 oR 19 PtN CONNECTOR)

HALL-EFFECT
PICKUP

POWER PICKUP
HARNESS

{ro 7 PrN GoNNECTOR)
-'j

"D" LEAD
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Figure 1.10-3. lgnition Module Harness Gonnections

The lM has three external cable connectors
(see Figure 1.10-3). The Power Pickup Harness con-
nects to the 7 pin connector and includes leads for
DC power, the Hall-effect pickup, and the "D" lead which
determines which timing switch is used. The Primary Coil
Harness connects to the lM and includes leads to the
ignition coils. The third connector (14 pin) is used to
interface with the CEC Detonation Sensing Module (see
next section, "lnterface With CEC Detonation Sensing
Module").

NOTE: The 14 pin connector on the lM is not used
unless the Detonation Sensing Module is in operation
on the engine.

The lM also features a three position Selector Switch for
setting the engine model (see Figure 1.10-3). The
Selector Switch programs the lM for a specific engine
model-6 versus 8 cylinder, AT versus VHP. lf the
magnet pattern sensed by the Hall-effect pickup is not
correct for the application selected on the Selector
Switch (such as an 8 cylinder application selected on a
6 cylinder engine), an LED will light on the lM and the
ignition will not fire.

INTERFACE WITH CEC DETONATION SENSING
MODULE

The lM interfaces with the CEC Detonation Sensing
Module (DSM) system (see Figure 1.10-4). The DSM
system is designed to protect Waukesha spark-ignited
gas engines from damage due to detonation. The DSM
system functions with the lM and connects to the lM's
14 pin connector. The two CEC systems, when con-
nected together, provide defense against engine deto=
nation which can lead to severe engine damage.
lÂ/i+h +ho ñQI\,/l crrclam nnnna¡*a¡{ tlaa +imina ôr¡,i+^]r^ô ^ñev¡r¡ stsrvr I I vvt rt tvvtsv, !t t9 ttr I Il ty 9tyttvt t99 vt I

the lM become non-functional and timing varies
individually among the cylinders from a range of preset
values. This individual cylinder timing allows maximum
advance for cylinders that are not experiencing detona-
tion to a predetermined setting.

Detonation is the autoignition of end gas during
combustion in an engine's combustion chamber. Avoid-
ing detonation conditions is critical since detonation is
detrimental to engine components.
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NOTE: Refer to fhe Custom Engine Control@ Detona-
tion Sensing Module lnstallation, Operation, and Main-
tenance Manual (Form 6268) for information on DSM
system installation and programming.

Figure 1.104. CEC Detonation Sensing Module

COMPONENTS

The lM system consists of an electronic module (lM),
wiring harnesses, timing disc or gear, ignition coils, high
tension leads, and a Hall-effect pickup (two forAT2TGL
engines).

A diagram of the lM system's inputs and outputs is
shown in Figure 1.10-3.

ENGINES SERVED

The lM is designed to function with Waukesha's
gaseous fueled AT, VHR and VGF engines. The lM can
also be installed as a retrofit on engines in the field.
Retrofit kits include all the required lM components,
mounting hardware, and installation instructions.

All Waukesha Engine models are covered by three lM
control boxes. Table 1 .10-1 lists the lM models and their
engine applications.

Table 1.10-1. lgnition Module Applications

OPERATOR INTERFACE

The lM is equipped with three diagnostic LEDs on front
of the lM housing: "Power," "Pickup," and "Application"
(see Figure 1.10-5). These LEDs give operators visual
confirmation on (1) incoming power, (2) Hall-effect
pickup signal, and (3) proper application seüings..

. The green "Power" LED is lit any time power is
applied to the lM. The power LED confirms to the
operator that connection has been made to the lM

from the VDC power supply.

. The red "Pickup" LED is lit when there is no

Hall-effect pickup signal being detected by the lM
due to a failed pickup, an incorrect air gap setting,
andlor incorrect (bad) wiring. The pickup LED will
also be lit when the engine is at rest.

. The red "Application" LED is lit whenever the lM
detects a magnet pattern that does not match the
application for which the lM Selector Switch is set
(6 versus I cylinder) or when the incorrect lM model
is installed (inline lM model versus vee engine lM
model). Additionally, this LED will light when one
Hall-effect pickup is lost (disconnected or failed) on a
two pickup system (AT engines), or if a magnet is lost
or is very weak. The application LED will also light
when the Selector Switch is in the "8" position (no

application).

Figure 1.10-5.|M Diagnostic LEDs
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DIAGNOSTIC
LEDS

AT 16 Cylinder
Engines

AT 12 Cylinder
Engines

AT I Cylinder
Engines

VGF 16 Cylinder
Engines

VGF 12 Cylinder
Engines

VGF 6 and B
Cylinder Engines

VHP 16 Cylinder
Engines

VHP 12 Cylinder
Engines

VHP 6 Cylinder
Engines

Model 1611Model 1211Model 811

IGNITION MODULE MODELS
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DESCRIPTION OF OPERATION

THEORY OF OPERATION

IGNITION MODULE OPERATION

The lM operates as a high energy capacitor discharge
solid state ignition system. The lM first steps up the input
voltage from 10 - 32 volts to approximately 160 volts.
This voltage is then used to charge up energy storage
capacitors.

A gear or aluminum disc rotates at 112 engine speed.
Several magnets are imbedded in this gear or disc.
These magnets signal the position of the engine
crankshaft to the logic circuit in the lM through the use of
a Hall-effect pickup.

When the lM and its internal microcircuits receive the
signalfrom the Hall-effect pickup, the lM triggers SCRs
(silicon controlled rectifiers) to release the energy
stored in the capacitors. The voltage is then stepped up
by the ignition coils to fire the spark plugs. The lM
releases this energy in a programmed, timed sequence
that varies with the application.

NOTE: Far AT27GL engines, the two Hall-effect pick-
up system operates similar to the single pickup system,
except one pickup is signalled by magnets in the
flywheel and the other by a single magnet in a disc on
the camshaft.

Flgure 1.10€.

Timing is changed with two 16 position (0 - 15) timing
switches located on the side of the lM. Each switch can
be set to separaie ignition timing settings for different
applications. Switch position 15 gives the most ad-
vanced timing on the active timing switch, either switch
"A'or "B." Switch "A'has a more advanced timing range
than switch "8." The timing advances/retards 1 .0 degree
between each switch position. Grounding lead "D" in the
Power Pickup Harness (7-pin connector) activates the
timing selected by switch "A." Ungrounded lead "D" will
activate the timing selected by switch "8."

On dual fuel applications, it is possible to set the timing
switch "A'for one fuel and the timing on switch "8" forthe
other fuel. This allows you to switch from one controlto
the other when you switch fuels and have the proper
ignition timing in place automatically for each fuel.

HALL-EFFECT PICKUP VERSES MAGNETIC PICKUP

The Hall-effect pickup is a three wire solid state
electronic device that requires the sensing of a magnet
to trigger the pickup (see Figure 1.10-6). A magnetic
pickup is a two wire electrical device that produces a
voltage with the aid of a magnet as steei teeth move by.
A magnetic pickup can look identical to a Hall-effect
pickup but is self-powered and only has two connec-
tions (see Figure 1.10-7). Magnetic pickup devices
do not work with the lM.

Hall-effect Pickup

)

MAGNETS

+

24VDC SUPPLY

+

WAUKESHA ENGINE'S
CEC IGNITION MODULE

(LOAD)

+

HALL-EFFECT
PICKUP

CONVENTIONAL CURRENT FLOW

OUTPUT <-- SIGNAL

TACHOMETER
(LoaD)

A
MAGNETIC

PICKUP
B

CONVENTIONAL CURRENT FLOW

)

........"_.------------

1.10 - 4

Figure 1.10-7. Magnetic Plckup
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DESCRIPTION OF OPERATION

DEFINIT¡ONS

Commercial Quality Natural Gas: Natural gas that
has been processed to remove heavy hydrocarbon
components. The heat value normally ranges from
9oo - 1000 Btu/fts stHv (33.54 - 37.26 J/cm3¡.
Holland's pipeline gas has a heat value of 820 Btu/ft3
SLHV (30.5 J/cm3).

Detonation: Detonation occurs when part of the airlfuel
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 ignites on its
own. A good comparison is a grass fire. Normal
combustion is similar to a grass fire. lt begins at one end
of a field, and the flame-front progresses in an orderly
mannerthrough the field. When all of the grass is burned,
the combustion stops. During "grass-detonation," the
grass would begin burning normally, but before the
flames could sweep through the length of the field, some
portion of the unburned 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 an audible "ping"
or "knock."

Digester Gas: A fuel gas formed by the decomposi-
tion of organic matter in a digester. lt is composed
primarilyof methane (CHa) and carbon dioxide (COz).
The heat value normally ranges from 500 - 600 Btu/ft3
SLHV (18.63 - 22.36 J/cm3¡. Hydrogen sulfide (H2S) is
a typical trace component.

Field Gas: Raw or partially processed natural gas as
taken from an extracting well. The heatvalue normally
ranges from 9OO - 15OO Btu/ft3 SLHV
(33.54 - 55.898 J/cm3¡.

Hall-effect Pickup: A three wire solid state electronic
device that requires the sensing of a magnet to trigger it.

HD-5: A commercial quality propane with the following
minimum requirements: 90 percent by liquid volume
propane.

Landfill Gas: A fuel gas formed by the decomposition
of landfill refuse. lt is composed primarily of methane
(CHa) and carbon dioxide. (COz). The heat value
normally ranges from 450 - 550 Btu/ft3 SLHV
(16.77 - 20.39 J/cms). Chlorine and fluorine bearing
compounds are typical trace components.

LED: Light Emitting Diode. A semiconductor that emits
light (not a light bulb) and is used as power and alarm
indicators, located on the front of the lM.

Low Btu Fuel: Fuel having less than 700 Btu/ft3
(26.08 J/cm3¡, such as landfill gas.

Magnetlc Pickup: A two wire electrical device that
produces a voltage and currentflow as steel teeth move
by the pickup, Magnetic pickup devices do not work
with the lM.

Natural Gas: A naturally occurring mixture of hydro-
carbon and other gases found beneath the earth's
surface, often in connection with liquid petroleum.
The principle component is usually methane (CH¿).
Minor components are heavier hydrocarbons and
other gases such as nitrogen (Nj, carbon dioxide
(COz), helium (He), argon (Ar), oxygen (O2), and
hydrogen sulfide (HzS). Seldom used in its raw state
and normally processed to commercial quality natural
gas.

Propane: Afuel gas made of carbon (C3) and hydrogen
(Hs). Often used as a backup fuel.

Sinking Output: ln a sinking output device, the output
signal (current) flows from the control to the pickup.

Sourcing Output: ln a sourcing output device, the
output signal (current) flows from the pickup to the
control.

WKI: Waukesha Knock lndex. Waukesha Engine's
procedure for reading the knock resistance or detona-
tion resistance of gaseous fuels.
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sEcÏoN 2.00

IGNITION MODULE OPERATION ON VHP ENGINES

IGNITION MODULE OPERAilON ON
VHP ENGINES

The purpose of this section is to describe lM operation
on VHP engines, location of the Hall-effect pickup,
timing disc alignment, and air gap setting.

VHP 6 AND 12 CYLINDER TIMING DISC AUGNMENT

The lM uses a Hall-effect pickup, a magnetic switching
device, to read magnetic reference marks on a disc
attached to the governor drive gear hub. This method of
timing determines the exact position of the crankshaft.
The microcircuit-based, digital lM interprets the pickup's
impulses to set optimum ignition timing. The lM then
directs a precisely timed voltage to the appropriate
ignition coil.

Location Of Hall-effect Pickup

The Hall-effect pickup is located on the governor drive
gear hub (see Figure 2.00-1, Figure 2.OO'2, and
Figure 2.00-3). The pickup senses each magnet as it
passes and trips the logic circuit of the lM to fire.

GOVERNOR DRIVE
GEAR HOUSING

HALL-EFFECT
PICKUP

Figure 2.OO-2. Hall-effect Pickup lnstalled On
Governor Drive Gear Hub

Figure 2.00-1. Governor Drive Housing

GOVERNOR
DRIVE GEAR

+t
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Figure 2.00€. Governor Drive Gear
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IGNITION MODULE OPERATION ON VHP ENGINES

Timing Disc Allgnment And Air Gap Settlng

1. Locate the first cylinder in the firing order sequence.
Refer to the engine's nameplate for firing order se-
quence.

2. Check the engine's nameplate to determine the
exact timing for the primary fuel.

3. Bar the engine over in a counterclockwise direction
(facing the flywheel) until the valves of the first cylinder
in the firing order, which is the #1R cylinder (12 cylinder
engines), #1 cylinder (6 cylinder engines) are at top
dead center (compression stroke) (see Figure 2.00-5).

To determine when this condition exists, watch the
rocker arms and valves on its mating cylinder (see
Figure 2.00-5). As the exhaust valves on the mating
cylinder are closing, the intake valves begin to open. At
this point, the mating cylinder is in valve overlap (allfour
valves partially open). This means that all four valves on
the #1R cylinder (12 cylinder engines), #1 cylinder
(6 cylinder engines) are fully closed. The cylinder is now
at top dead center (compression stroke).

NOTE: Timing marks on the flywheel timing tape
should be visible through the timing opening located in
theflywheel housing when approaching top dead center
IDC) of the first firing cylinder on the compression
stroke (see Figure 2.00-4).

FLYWHEEL HOUSING

E

.*.a\

å\
T

TIMING TAPE

Figure 2.OO4. Flywheel Timing Opening
Figure 2.00-5. Engine Firing Order - 6 And 12 Cylinder

VHP Engines

o
o
o
o
o
W

FRONT
(GEAR SÍDE)

612
CYLINDER CYLINDER

LEFT
SIDE

RIGHT
SIDE

@W
FIRING ORDER:

1, 5, 3,
6,2,4

FIRING ORDER:

1R,6L,5R,
2L,3R,4L,
6R,1L,2R,
5L,4R, 3L

REAR
(FLYWHEEL S/iDE)

NORMAL DIRECTION OF FLYWHEEL ROTATION
CoUNTERCLOCKW|SE (FACtNc THE FLYWHEEL)

Ç

W = MATING CYLINDER OF THE FIRST CYLINDER
IN THE FIRING ORDER

NOTE: Whenthe mating cylinder is invalveoverlap, thef¡rst
cylinder ¡n the f¡r¡ng order is at top dead center
(compression stroke).
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IGNITION MODULE OPERATION ON VHP ENGINES

4. Bar the engine over in a clockwise direction (facing

the flywheel), to a point at least 30 degrees prior to the
point of desired timing.

5. Slowly bar the engine over in a counterclockwise
direction (facing the flywheel), carefully observing the
flywheel timing tape and pointer. Stop rotating the
flywheel exactly at the correct timing desired.

A CNUflON By rotating the crank-
shaft past the desired

timing, and then backing up to the desired timing,
the disc drive gear backlash will be on the wrong
side of the gear teeth. The timing could therefore be
incorrect by several degrees.

6. Thread the timing disc alignment tool (PlN 474022)
into the governor drive housing (see Figure 2.00-6).

Figure 2.00-6. lgnition Timing Disc

7. Loosen ihe self-locking allen head screws, and
rotate the timing disc so the timing disc reference point
aligns with the point of the alignment tool.

8. Once aligned, torque the self-locking allen head
screws on the timing disc to 43 - 45 inlb (4.86 - 5.08 N'm)
oiled.

9. Remove the alignment tool and install the Hall-effect
pickup. Refer to the following steps to set the the gap

between the pickup and the timing disc.

A. Thread the Hall-effect pickup into the governor
drive housing until the pickup comes in contact
with the timing disc.

B. Scribe a reference mark on the Hall-effect pickup
and at the same point mark the governor drive
housing.

C. Using the reference mark on the pickup as the
starting point, rotate the Hall-effect pickup 314 ol a
turn (t 1116 of a turn) counterclockwise to set the
pickup to timing disc clearance.

D. After the clearance is set, snug the locking nut.

A CNUflON DO NOT turn on the fuel
until the ignition timing

is verified to be at an acceptable setting, to prevent
possible engine damage. Use a timing light to check
the ignition timing while the engine is cranking in a
NO-FUEL state.

10. Apply a fast setting contact-type gasket shellac,
such as 3M Weather Strip Gement, Permatex@ High-
Tac or equivalent, on the gasket surfaces of the
governor drive cover plate. lnstall a new governor drive
cover gasket.

NOTE: During Step 11, the governor drive cover must
first be installed on the ball bearing retainer, four
capscrews, and lockwashers to prevent the gaskets
from sliding during installation of the governor drive
assembty. Allow the gasket shellac to cure following the
m an ufactu re r's recommen datio n s.

1 1 . With the WED part number facing outside, install
the governor drive cover to the ball bearing retainer
(4 capscrews, 3/8 x 3/4 inch, with lockwashers)'
lnstallthe remainingfasteners (10 capscrews,3/8 x 1

inch, with lockwashers) (see Figure 2.OO-7).

12. Refer to Section 2.1O,VHP lgnition Module Timing
Adjustments, to set engine ignition timing.

TIMING DISC
ALIGNMENTTOOL

TIMING DISC
REFERENCE POINT

r'

SELF-LOCKING HEAD
SCREWS AND WASHERS TIMING DISC
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Figure 2.OO-7. Governor Drive Housing
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IGNITION MODULE OPERATION ON VHP ENGINES

VHP 511sGLAND 16 CYLINDER TIMING DISC
ALIGNMENT

Location Of Hall-effect Pickup
The Hall-effect pickup is located on the governor drive
gear. The pickup senses each magnet as it passes and
trips the logic circuit of the lM to fire.

Timing Disc Alignment And Air Gap Setting

1. Locate the first cylinder to fire in the firing order
sequence. Refer to the engine's nameplate and
Figure 2.00-9 for firing order sequence.

2. Check the engine's nameplate to determine the
exact timing (or most advanced) for the primary fuel.

3. Bar the engine crankshaft over in a counterclock-
wise (facing the flywheel) direction until the valves of the
first cylinder in the firing order, which is the #1 R cylinder,
are at top dead center (compression stroke).

To determine when this condition exists, watch the
rocker arms and valves on its mating cylinder
(see Figure 2.00-5). As the exhaust valves on the
mating cylinder are closing, the intake valves begin to
open. At this point, the mating cylinder is in valve
overlap (all four valves partially open). This means that
all four valves on the #1 R cylinder (1 2 cylinder engines),
#1R cylinder (for 16 cylinder engines) are fully closed.
The cylinder is now at top dead center (compression
stroke).

NOTE: Timing marks on the flywheel timing tape
should be visible through the timing opening located in
the flywheel guard on 16 cylinder engines, or flywheel
housing on 511SGL engines (see Figure 2.00-8) when
approaching top dead center IDC) of the first firing
cylinder on the compression stroke.

Figure 2.00-9. Engine Firing Order - 12 And
16 Cylinder VHP Engines

TIM¡NG TAPE

I

FLYWHEEL HOUSING
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11 
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2L,
6R,
5L,

FIRING ORDER:
1R,1L,3R,3L,
7R,7L,5R,5L,

?ã:Bt,?ß:i'r
REAR

(FLYWHEELSTDE)

NORMAL DIRECTION OF FLYWHEEL ROTATION
CoUNTERCLOCKWTSE (FAC|NG THE FLYWHEEL)

Ç
MW = MATING CYLINDER OF THE FIRST CYLINDER

IN THE FIRING ORDER

ttv t E: v v t tet t u te t ilarU tg cyilt tuel ts tn vatve overÊp, me ilrsr
cylinder in the firing order ¡s at top dead center
(compressìon stroke).
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Figure 2.00€. Flywheel Timing Opening
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IGNITION MODULE OPERATION ON VHP ENGINES

4. Bar the engine over in a clockwise direction (facing
the flywheel) to a point at least 30 degrees prior to the
point of desired timing.

5. Slowly bar the engine over in a counterclockwise
direction (facing the flywheel), carefully observing the
flywheel timing tape and pointer. Stop rotating the
flywheel exactly at the correct timing desired.

A CNUilON By rotating the crankshaft
past the desired timlng,

and then backing up to the desired timing, the disc
drive gear backlash will be on the wrong side of the
gear teeth. The timing could therefore be incorrect by
several degrees. Disregarding this information
could result in product damage and/or personal
injury.

6. Remove the Hall-effect pickup from the magneto
housing (see Figure 2.00-10).

7. Thread the timing disc alignment tool (PlN 474022)
into the magneto housing.

8. Loosen the self-locking allen head screws, and
rotate the timing disc so the timing disc reference point
aligns with the point of the alignment tool.

9. Once aligned, torque the self-locking allen head
screws to 43 - 45 in-lb (4.86 - 5.08 N.m) to secure disc
in place.

'10. Remove the alignmenttool and installthe Hall-effect
pickup. Refer to the following steps to set the the gap
between the pickup and the timing disc.

A. Thread the Hall-effect pickup into the governor
drive housing until the pickup comes in contact
with the timing disc,

B. Scribe a reference mark on the Hall-effect pickup
and at the same point mark the governor drive
housing.

C. Using the reference mark on the pickup as the
strarting point, rotiate the Hall-effect pickup 314 of a
h:rn (t 1/16 of a turn) counterclockwise to set the
pickup to timing disc clearance.

D. After the clearance is set, snug the locking nut,

11. Replace the magneto drive cover.

12. Refer to Section 2.10, VHP lgnition Module Timing
Adjustments, to set engine ignition timing.

Figure 2.00-10. Magneto Drive Gear And Timing Disc

TIMING DISC
ALIGNMENT TOOL

TIMING
DISC

TIM¡NG DISC
REFERENCE POINT

SELF-LOCKING ALLEN HEAD
SCREWS AND WASHERS
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sEcÏoN 2.05

VHP IGNITION MODULE ELECTRICAL CONNECTIONS

MOUNTING THE IGNITION MODULE

Mount the lM using the vibration isolators supplied with
the lM (see Figure 2.05-1). Note the following:

. The outside temperature of lM casing should not
exceed 150' F (65'C) in operation.

A CNUÏON Do notweld on oraround
engine unless the lgni-

tion Module has been unplugged. Failure to do so
may damage the lgnition Module.

.WASHE
VIBRAT]ON

HEX SCR

BmI

Emil

Bbdc.haffi
ÆPTICATON PICXUP POI¡T,ER

@
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IMPORTANT
ffi**ñ-B[uÆñ|:I

e@o
ffiû1ÆElO-eW
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Figure 2.05-1. Mounting The lgnition Module - VHP Engines
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VHP IGNITION MODULE ELECTRICAL CONNECTIONS

LECTRICAL CONNECTIONS

IGN¡TION MODULE POWER REQUIREMENTS

The power connections made for the lM must be in
accordance with the applicable local electrical codes.
The lM is suitablefor installation in Canadian Standards
Association (CSA) Class l, Group D, Division 2loca-
tions. All power sizing must be in accordance with
Figure 2.05-3, "Waukesha CEC Products PowerWiring
Requirements."

See Table 2.05-1 for lM power requirements.

NOTE: An AC to DC power supply is not prefened
unless care is taken to eliminate the possibility of a
momentary loss of AC power which will result in an
engine shutdown. A DC voltage filter (battery) is
recommended to eliminate voltage fluctuations.

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

NOTE: Refer to Section 1.05, General lnformation,
"Power Requirements for Custom Engine Control@
Products," for the power requirements of allWaukesha
Engine CEC products.

POWER SOURCE WRING S¡ZING AND GROUND¡NG

The lM, a capacitive discharge (CD) ignition system,
requires an external power source which presents
specialwiring requirements. The lM willfunction properly
with a power source as defined in Table 2.05-1. Howev-
er, if the supply is capable of providing a pulse current
(higher current level for a shorter period of time such that
the average current is the same), the lM will utilize that
pulse capability. ln this case, the voltage fluctuations on
the supply wiring, including the ground return to the
power source, may interfere with the operation of other
electrical devices. For this reason, it is recommended
that the lM power source wiring, specifically the ground
return, be sized for at least 30 amps even though the
average current will be less than 2 amps (typical).

ln addition, the grounding, particularly where the ground is
"referenced," is critical. lt is necessary to reference all of
the grounds to the same point. The engine crankcase has
been chosen as THE GROUND reference to minimize
interference wih sensor signals. By following the recom-
mended wiring and grounding procedures, the concerns
associated with the ignition power supply wiring voltiage
drops can be greaüy reduced or eliminated.

NOTE: For additional information on capacitive dis-
charge and grounding, see Section 1.05, General
lnformation, "Capacitive Discharge And Grounding."

WIRING HARNESS CONNECTIONS

The lM has three external wiring harness connectors
(see Figure 2.05-2). The Power Pickup Harness con-
nects to the 7 pin connector on the lM and includes
leads for DC power, the Hall-effect pickup, and the
"D" lead which determines which timing switch is used.
The Primary Coil Harness connects to the lM and
includes leads to the ignition coils. The 14 pin connector
is used to interface with the CEC Detonation Sensing
Module (DSM). The 14 pin connector is only used when
the DSM is installed on the engine.

POWER PICKUP
rJ\,lItIEt- | t(rN

PRIMARY COIL
IJI,NNEU I IUN

DSM
L'UNNts,U I ItJN

Figure 2.05-2.lgnition Module Wiring Harness
Connections
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VHP IGN¡TION MODULE ELECTRICAL CONNECTIONS

Table 2.05-1. Power Requirements For The lgnit¡on Module

NOTE: *For compat¡b¡l¡ty with other CEC products, a nominal suppty of 24 VDC with less than a 2 volt peak-to-peak rippte is recommended
to power the lM.

Figure 2.05€. Waukesha GEC Products Power Wiring Requirements

2 (typical)less than 2*10.0 - 32.0*+33o/o, -58o/o24lgn¡tion Module
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(amps)

PEAK.TO.PEAK
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OPERAtrING
RANGE

(volts DC)
TOLERANCE

NOMINAL
VOLTAGE
(volts DC)

CEC PRODUCT

WAUKESHA CEC PRODUCTS
POWER WIRING REOUIREMENTS

ASSUME 40 AMP AVERAGE TOTAL CURRENT

F

DC POWER LEADS

A: 4 AWG, 30' MAX; 2 AWG, 50' MAX; 0 AWc, 75' MAX
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)

A

NOTE: Wires sized for "ltem A" are based on the pulsed
loading of capacitive discharge ignitions like the CEC
lgnition Module and the 2 volt peak-to-peak maximum
ripple requirements of the CEC products.
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VHP IGNITION MODULE ELECTRICAL CONNECTIONS

COMPLETING IGNITION

Complete lM electrical connections by following the
steps below. Refer to Figure 2.05-5 through
Figure 2.05-11 for lM wiring diagrams. Table 2.05-2lists
the page numbers of the wiring diagrams for each VHP
wiring diagram.

NOTE: The wiring diagrams included in this manual are
to be used as a reference only. Refer to the wiring
diagrams received with the lM when making electrical
connections.

Table 2.05-2 Locations Of VHP Wiri Diagrams

A WNRNING
Do not install, set up, maintain' or operate any
etectrical components unless you are a technically
qualified individualwho is familiar with the electri-
cal elements involved. Electrical shock can cause
severe personal iniury or death.

1 . Connect a ground lead from the engine crankcase to
the ground stud on the lM.

2. Connectthe Primary Coil Harness to the lM connector.

3. Route the specified leads of the Primary Coil
Harness to the ignition coils and cut to length (see

applicable wiring diagram). Proper installation requires
that the two end coils on 6 cylinder engines or the four
corner coils on 12 and 16 cylinder engines are grounded

tothe engine. lnstallflashover protectors and newspark
plugs to achieve optimum lM performance.

Hall-effect pickup.

5. Connect the Power Pickup Harness from the
Hall-effect pickup to the lM's 7 pin connector.

A WARNING
Disconnect all electrical power supplies before
making any power connections to the lgnition
Module. Electrical shock can cause severe person-
al inlury or death.

A CNUTION Engines that use TWO
Murphy fuel shutoff

valves for emergency fuel shutdowns must use an
additional capacitor in parallel with the existing
adapter. The additional capacitor ls required to
supply sufficient voltage to close both Murphy fuel
shutdowns during emergency shutdowns.

A CNUflON Do not bundle the lgni-
tion Module wiring and

hlall-effect pickup wiring together. Maintain a mini'
mum separation of at least six inches.

NOTE: All wiring and lM setup must be completed
BEFORE the power supply is turned on.

6. Connect the power lead from the Power Pickup
Harness to the DC power supply (see applicable wlrlng

diagram and Figure 2.05-4).

7. Continue with Section 2.10, VHP lgnition Module
Timing Adjustments, to adjust engine timing.

Before applying power to the lM and stañing the
engine, complete the "Prestart Ghecklist" in
Section 2.1O, VHP lgnltion Module Timing
Adjustments.

NOTE: Refer to Custom Engine Control@ Detonation
Sensing Module (DSM) lnstallation, Operation, And
Maintenance Manual (Form 6268) for information on
completing wiring connections between the DSM sys'
tem and the IM.

2.O5-12Fiqure 2.05-11 . VilF 1 6 Cylinder (W¡thout
Mürpny Gas Valves) ttrl Wiring Diàgram

Fiqure 2.05-10. VHP 16 Cylinder Wlth
vürphy Gas Valves) ttvt wÍring Diàgram 2.05-11

Figure 2.05-9. VHP 511sGL 12 Cylinder
Engine lM Wiring Diagram

2.05-10

2.05-9Fiqure 2.05-8. VHP 12 Cylinder (Without
Murphy Gas Valves) lM Wiring Diagram

2.05-8Fiqure 2.05-7. VHP 12 Cylinder (With
Mürpny Gas Valves) lM Wiring Diagram

Fiqure 2.05-6. VHP 6 Cylinder Without
Murphy Gas Valves) lM Wiring Diagram 2.O5-7

Fiqure 2.05-5. VHP 6 Cylinder With Murphy
Gãs Valves) lM Wiring Diagram

2.05-6

PAGE
NUMBERWIRING DIAGRAM
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VHP IGNITION MODULE ELECTRICAL CONNECTIONS

DC POWEB SOURCES

BATTERY

O P ERAT I N G VO LTAG E R EQ U I R EM ENTS
STARTING 1O VDC MINIMUM

RUNNING 1O - 32 VDC

1O AMP
MINIMUM

FUSE - 10 AMP
RATING

(cusToMER
SUPPLTED)

E+

2 AMP @ 24VDC
(wPtcAL)

MINIMUM WIRE SIZE 16 AWG
25 ft, MAXIMUM LENGTH

FUSE - lOAMP
RATING

(cusroMER
SUPPLTED)

F_

NOTE: An AC to DC power supply is not preferred unless care is taken to eliminate the poss¡b¡l¡ty of a momentary loss of AC power
which will result in an engine shutdown. A voltage filter (battery) is recommended to eliminate voltage fluctuations.

NOTE: The CEC lgnition Module will function properly w¡th a power source as defined above. However, if the supply is capable of
providing a pulse current (higher current level for a shorter period of tìme such that the average cunent is the same), the ignition
w¡ll ut¡lize that pulse capability. ln this case, the voltage fluctuations on the supply wiring, including the ground return to the power
source, may cause erratic operation of other electrical devices. For this reason, it is recommended that the ¡gnit¡on power source
wiring, specificallytheground return, besizedforatleastS0ampseventhoughtheaveragecurrentwill be lessthan 2amps (typical).

NOTE: Although the CEC lgnition Module will function w¡th a power supply of 10 - 32 VDC, a power suppty of 21 .6 - 30 VDC
(with less than a 2 volt peak-to-peak ripple) is recommended for compatibility with other CEC products.

CEC ENGINE
DRIVEN GENERATOR
SYSTEM (VGF ONLÐ

ffif
#

o

@

o

oc

BAfiERY
CHARGER

POWER
SUPPLY

Figure 2.054. GEC lgnition Module Power Supply
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VHP IGN¡TION MODULE ELECTR¡CAL CONNECTIONS

A

B

c

D

.- THIS LEAD GROUNDED ACTIVATES SWITCH "4"
- Tl{rs LEAD UNGRoUNDED AclvATEs swtrcH '8"

I{ALL.EFFECT
PICKUP

DISC W]TH
MAGNETS

SWITCH - 1O AMP MIN.*
(CUSTOMER SUPPLIED)

+
FUSE - 10 AMP RATING

SUPPLIED)

D
E

WHITE
F

SWITCH "A"
swtTcH "8"

24VDC NOMINAL
POWER SOURCE

M¡N. WIRE SIZE 16 AWG

G

A CNUTION
1. All wires including "ground" wirês must be
connected to the spec¡fic coils as shown.
2. lgnition wires must not be bundled together with
product protection system wiring,
3. The ground wires should be connected between
the negative term¡nal of the coil and one of the coil
bracket mount¡ ng capscrews.

* IF SWITCH IS LEFT CLOSED WITH THE
ENGINE SHUTDOWN, THE IGNITION UNIT
WILL DRAIN ABOUT 0,1 AMP FROM
POWER SOURCE.

RELAY - NORMALLY CLOSED
(cusroMER sUPPL¡ED)

AJ c F B D

#1CYL #2CYL #3CYL #4CYL #5CYL #6CYL

IGNITION
ADAPTER

MURPHY GAS VALVE

cotLs

NOTE:1. CEC FIRING ORDER
A-B-C.D-E-F
2. ENGINE FIRING ORDER
1 -5-3-6-2-4

1 3

ô

ALT

GND

SW

++++

CUSTOM ENGINE
coruTRoL@

IGNITION MODULE

Figure 2.05-5. VHP 6 Gylinder (With Murphy Gas Valves) lgnition Module Wiring Diagram
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VHP IGNITION MODULE ELECTRICAL CONNECTIONS

A

B

c

D

HALL.EFFECT
PICKUP

DISC WITH
MAGNETS

a-"' THIS LEAD GROUNDED ACTIVATES SWITCH 'A"
THIS LEAD UNGROUNDED ACTIVATES SWITCH "8"

FUSE - 10 AMP RATING
(CUSTOMER SUPPLIED)

SWITCH "A"
swtTcH "8"

COILS

RED

/
OVERSPEED SHUTOFF
PRESSURE SWITCH
RATING: 3 AMP INDUCTIVE

5 AMP RESISTIVE

E

F

24VDC NOMINAL
POWER SOURCE

MIN. WIRE SIZE l6AWG

GAS SOLENOID VALVE
(ENERGTZED TO RUN)

+

\
IGNITION SWITCH

NOTE:1. CEC FIRING ORDER
A-B-C-D-E.F
2. ENGINE FIRING ORDER
1 -5-3-6-2-4

D

#1CYL #¡CYL #3CYL #4CyL #5CyL #6CyL =-

"G" LEAD MUST REMAIN OPEN
(rsoLATE FROM GROUND)

A CNUilON
1. All wires including "ground" wires must be
connected to the specif¡c co¡ls as shown.
2. lgnition wires must not be bundled together with
product protect¡on system wiring.
3. The ground wires should be connected between
the negat¡ve term¡nal of the coil and one of the coil
bracket mounting capscrews.

+++++

CUSTOM ENGINE
colttRoLo

IGNITION MODULE

M1

ot'o

RELAY - NORMALLY OPEN
(cusToMER SUPPLTED)

Figure 2.05€. VHP 6 Cylinder (Without Murphy Gas Valves) lgnition Module Wiring Diagram
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VHP IGNITION MODULE ELECTRICAL CONNECTIONS

A

B

c

D

HALL-EFFECT
PICKUP

Dlsc wtrH
MAGNETS

BLACK
THIS LEAD GROUNDED ACTIVATES SWITCH "4"
THIS LEAD UNGROUNDED ACTIVATES SWITCH "8"

RELAY - NORMALLY CLOSED
(cusToMER SUPPLTED)

FUSE - 10 AMP RATING
SUPPLTED)

+
SWITCH - 10 AMP MIN,*
(CUSTOMER SUPPLIED)

24VDC NOMINAL
POWER SOURCE

MIN. WIRE SIZE 16 AWG

RED

WHITE

E / l¡

F

SWITCH

swtTcH
"A"

_]
AJM E P C K

RIGHT BANK
G

LEFT BANK

#1CYL

NOTE:1. CEC FIRING ORDER
A-B -C -D.E.F -K-L-M -N - P - R

2. ENGINE FIRING ORDER
1 R, 6L, 5R, 2L, 3R, 4L, 6R, 1L,

2R, 5L,4R, 3L

A CAUTION
1, All wires including "ground" wires must be
connected to the specif¡c coils as shown.
2. lgnit¡on wires must not be bundled together w¡th
product protection system wiring.
3. The ground wires should be connected between
the negative terminal of the coil and one of the coil
bracket mounting capscrews.

* IF SWITCH IS LEFT CLOSED WITH
r HÞ bNGINE SFIU I DOWN, THE
IGNITION UNIT WILL DRAIN ABOUT
O.1 AMP FROM POWER SOURCE. LDRFNB

+

/la\ataìrlat

ALT

GND

SW

ALT

GND

sw
'lF

THE LEFT BANK IGNITION WIR]NG MUST
BE ROUTEDAROUND THE FRONT OF THE
ENGINE, BUTTHE WIRING MUST NOT BE
BUNDLED TOGETHER WITH THE GAS
VALVE WIRING.

JUNETION BOX

#2CYL#3CYL#4CYL #5CYL

THIS WIRE MUST BE ATTACHED
BETWEEN THE NEGATIVE TER.
M¡NALS OF THE #1 COILS ON
BOTH ENGINE BANKS

#2CYL #3CYL #4CYL #5CYL #6CYL

IGNITION
ADAPTERS

CUSTOM ENGINE
CONTROL@

IGN]TION MODUTE

Figure 2.05:7. VHP 12 Gylinder (With Murphy Gas Valves) lgnition Module Wiring Diagram
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VHP IGNITION MODULE ELECTRICAL CONNECTIONS

A

B

c

D

HALL-EFFECT
PICKUP

DISC WITH
MAGNETS

,/ THIS LEAD GROUNDED ACTIVATES SWITCH "A"
y' THIS LEAD UNGROUNDED ACTTVATES SWTTCH .8" I

FUSE - 10 AMP RATING
(cusToMER SUPPLTED)

swtTclr
SWITCH

"A"

E

F

AJM E P C K

24VOC NOMINAL
POWER SOURCE

MIN. WIRE SIZE 16 AWG

GAS SOLENOID VALVE
(ENERGTZED TO RUN)

+

\
IGNITION SWITCH

R]GHT BANK
G

LEFT BANK

_]

RED

OVERSPEED
PRESSURE SWITCH
RATING: 3 AMP INDUCTIVE

5 AMP RESISTIVE

cotLs 
\

THIS WIRE MUST BE ATTACHED
BETWEEN THE NEGATIVE TERM INALS
OF THE #1 COILS ON BOTH ENGINE
BANKS

#1CYL

NOTE:1. CEC FlRlNc ORDER
A-g.C. D - E -F -K-L-M -N.P -R

2. ENGINE FIRING ORDER
1 R, 6L, 5R, 2L, 3R, 4L, 6R, lL,
2R, 5L,4R, 3L

A CAUTION
1, All wires including "ground" wires must be
connected to the specific coils as shown.
2. lgnition wires must not be bundled together with
product protection system wiring.
3. The ground wires should be connected between
the negative terminal of the coíl and one of the coil
bracket mounting capscrews, LDRFNB

#2CYL #3CYL #4CYL #sCYL #6CYL

THE LEFT BANK IGNITION WIRING MUST BE ROUTED
AROUNDTHE FRONTOFTHE ENGINE, BUTTHE WIRING MUST
NOT BE BUNDLEDTOGETHER WITHTHE GAS VALVE WIRING,

#5CYL #6CYL

"G" LEAD MUST REMAIN OPEN
(rsoLATE FROM GROUND)

CUSTOM ENGINE
coNTRoL@

IGNITION MODULE

M1

oM2
o

BROWN

RELAY - NORMALLY OPEN
ER SUPPLIED)

Figure 2.05€. VHP 12 Gylinder (Without Murphy Gas Valves) lgnition Module Wiring Diagram
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VHP IGNITION MODULE ELECTRICAL CONNECT¡ONS

BN
LEFT BANK

FR
GROUND TO COIL

MOUNTING BRACKET
4 PLACES

WIRE MUST BE
ATTACHED BETWEEN

THE NEGATIVE
TERMINALS OF THE
#1 COILS ON BOTH

ENGINE BANKS

DL

SWITCH

SWITCH

'A-"

_]

PE
RIGHT BANK

#lCYL

MJA

HALL-EFFECT
PICKUP

KC

FUSES -
1O AMP RATING
ONE (+), ONE (-)

(CUSTOMER
SUPPLTED)

DC POWER
JUNCTION BOX

* SWITCH - 1O AMP MIN.*
..t (CUSTOMER SUPPLIED)

_ _.o \---o+l"-'l
I I 24VOC NOMINAL' I POWER SOURCE

--1 lM¡N.wtnEstzEloAwctlL-- - o 'YVñt I E F

A
Dlsc wlTH
MAGNETS

A CNUTION
1. All wires ¡nclud¡ng "ground" wires must be

connected to the specific coils as shown.
2. The ground wires should be connected between
the negative terminal of the coil and one of the coil
bracket mount¡ng capscrews.
3. lgnition wires must not be bundled togethêr with
product protection system wiring, The left bank
¡gnition wiring must be routed around the front oÍthe
engine.

* IF SWITCH IS LEFT CLOSED WITH THE
ENGINE SHUTDOWN, THE IGNITION UNIT WILL

DRAIN ABOUT 0.1 AMP FROM POWER SOURCE.

NOTE: * G = Shutdown - J = Ground

BLACK C
3 BB

¡

BLACK D

WHITE B

RED A

I

2RED (+) E

2
2

CUSTOM ENGINE
CONTROL@

IGNITION MODULE

+

#6CYL #5CYL#4CYL#3CYL #2CYL #1

I

#6CYL

/
colLs

DSM

é
L

,+

R
5
L

z
R

I
L

6
R

4
L

3
R

2
L

5
R

6
L

i
R

EYLiNDERS

RPNMLKFEDcBAPIN CONNECTORS*

2.05 - 10

Figure 2.05-9. VHP 511sGL lgn¡t¡on Module Wiring Diagram
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VHP IGNITION MODULE ELECTRICAL CONNECTIONS

A

B

c

D

HALL-EFFECT
PICKUP

DISC WITH
MAGNETS

/

THIS LEAD GROUNDED ACTIVATES SWITCH'A"
THIS LEAD UNGROUNDED ACTIVATES SWITCH'8"

RELAY-NORMALLY CLOSED
SUPPLTED)

lr

+
SWITCH - 10 AMP MIN.*
(cusToMER SUPPLTED)

24VDC NOMINAL
POWER SOURCE

MIN. WIRE S¡ZE 16 AWG

RIGHT BANK
G

FUSE 1O AMP RATING
(cusToME SUPPLTED)

RED E--ry

F

swtTcH "A"
swtTcH

_]
AJ S C U K P E M

cor CYL

* IF SWITCH IS LEFT CLOSED WITH
THE ENGINE SHUTDOWN, THE
IGNITION UNITWILL DRAIN ABOUT
0.1 AMP FROM POWER SOURCE.

NOTE:1. CEC FlRtNc ORDER
A-B-C -D.E.F.K-L-M -N -P - R - S -T - U -V
2. ENGINE FIRING ORDER
1R, 1L, 3R, 31, 7R, 71, 5R, 5L,
8R, 81, 6R,6L, 2R,21,4R,4L

A CAUTION
1. All wires including "ground" wires must be
connected to the specific coils as shown.
2. lgnition wires must not be bundled togetherwith
product protection system wiring.
3, The ground wires should be connected between
the negative terminal of the coil and one of the coil
bracket mount¡ng capscrews.

BTDVLRFNLEFTBANK

l

l

oooooo

ALT

GND

sw

ALT

GND

sw
rlF+

IGNITION
ADAPTERS

#2CYL #sCYL #4CYL #sCYL #6CYL #7CYL #8CYL

COILS

JUNCTION BOX

#2CYL #3CYL#4CYL #sCYL #6CYL

THE LEFT BANK IGNITION WIRING
MUST BE ROUTED AROUND THE
FRONT OF THE ENGINE, BUT THE
WIRING MUST NOT BE BUNDLED
TOGETHER WITH THE GAS VALVE
WIRING.

l\

THIS W¡RE MUST BE
ATTACHED BETWEEN THE
NEGATIVE TERMINALS OF
THE #1 COILS ON BOTH
ENGINE BANKS

CUSTOM ENGINE
coNTRoto

IGNITION MODULE

Figure 2.05-10. VHP 16 Cylinder (With Murphy Gas Valves) lgnition Module Wiring Diagram

FORM 6272 First Edition 2.O5 - 11



VHP IGNITION MODULE ELECTRICAL CONNECTIONS

A

B

c

D

HALL-EFFECT
PICKUP

D¡SC WITH
MAGNETS

FUSE - 10 AMP BAT¡NG
SUPPLIED)

RED

OVbH!'Pts,ts,U !'FIU I UI-F
PRESSURE SWITCH
RATING: 3 AMP INDUCTIVE

5 AMP RESISTIVE

#1CYL

THIS LEAD GROUNDED ACTIVATES SWITCH ''4"
THIS LEAD UNGROUNDED ACT¡VATES SWITCH 'B''

\

24VDC NOM]NAL
POWER SOURCE
MIN. WIRE SIZE

16 AWG

GAS SOLENOID VALVE
(ENERGTZED TO RUN)

+

IGNITION SWITCH

RIGHT BANK
G

RED
E

F

SWITCH "4"
SWITCH'8"

AJ S C U K P E M

NOTE:1. CEC FIRING ORDER
A.B -C -D -E -F.K-L-M -N -P -R - S -T - U - V
2. ENGINE FIRING ARDER
1R, lL, 3R, 3L, 7R, 7L, 5R, 5L,

8R, 8L, 6R, 6L, 2R, 2L,4R,4L

A CNUilON
1, All wires including "ground" wires must be
connected to the specific coils as shown.
2. lgnition wires must not be bundled togetherwith
product protection system wiring,
3. The ground wires should be connected between
the negative terminal of the coil and one of the coil
bracket mounting capscrews. BTDVLRFNLEFTBANK

l

l

#2CYL #3CYL #4CYL #sCYL #6CYL #7CYL #8CYL

#1 CYL #2CYL co¡Ls#7CYL

THIS WIRE MUST BE
ATTACHED BETWEEN THE
NEGATIVE TERMINALS OF
THE #1 COILS ON BOTH
ENGINE BANKS

.G" LEAD MUST
REMAIN OPEN

(ISOLATE FROM
GROUND)

cusToM ENqINE
CONTROL@

IGNITION MODULE
o

M1

o"'

RELAY - NORMALLY OPEN
sUPR PLIED)

Figure 2.05-11. VHP 16 Cylinder (Without Murphy Gas Valves) lgnition Module Wiring Diagram
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SECT¡ON 2.10

VHP IGNITION MODULE TIMING ADJUSTMENTS

PRESTART CHECKLIST
Before applying power to the lM (engine not running):

A. Visually inspect the installation to be sure that all
wiring conforms to the requirements of this
manual, local codes, and regulatory bodies.

B. Verify all grounding requirements. Refer to
Section 2.O0, VHP lgnition Module Electrical
Connections, "Electrical Connections," lor wiring
diagrams.

C. Leave the lM unpowered. Verify that the power
supply is within specification. Refer to Sec-
tion 2.00, VHP lgnition Module ElectricalConnec-
tions, "Electrical Connections," for power
specifications.

VHP IGNITION TIMING SET
Timing is changed with two 16 position (0 - 15) timing
switches located on the lM (see Figure 2.10-1). Each
switch can be set to separate ignition timing settings for
different applications. Timing switch position 15 gives
the most advanced timing on the active timing switch,
either switch "A'or "B." Switch "A' has a more advanced
timing range than switch "B." Switch position 0 (zero) is
full retard. The timing advances/retards 1.0 degree
between each switch position. Grounding lead "D" in the
Power Pickup Harness (7 pin connector) activates the
timing selected by switch "A." Ungrounded lead "D" will
activaie the timing selected by switch "8."

For 6 and 12 cylinder engines, a 6 degree overlap
between timing switch "A'and timing switch "8" gives
the lM a combined timing range of 25 degrees.

For 16 cylinder engines, a 7 degree overlap between
timing switch "A' and timing switch "8" gives the lM a
combined timing range of 24 degrees.

Table 2.10-1 lists the lM firing order for 6 cylinder VHP
engines. Table2.10-2 lists the lM firing order for
12 cylinder VHP engines. Table 2.10-S lists the lM firing
order for 16 cylinder VHP engines.

TIMING SWITCHES

Figure 2.10-1. lgnition Module Timing Swltches

Table 2.10-1. Firing Order For VHP 6 Cylinder Engines

426ó51CYLINDERS

FEDcAPIN
CONNECTORS-

Table 2.10-2. Firing Order For VHP 12 Gylinder Engines

NOTE: * G=Shutdown - J=Ground

Table 2.10-3. Firing Order For VHP 16 Cylinder

3
L

4
R

5
L

2
R

1

L
6
R

4
L

3
R

2
L

5
R

6
L

1

RCYLINDERS

RPNMLKFEDcBAPIN
CONNECTORS-

4L4R2L2R6L6R8L8RCYLINDERS

PIN
CONNECTORS"

UTSRPNM

3R1L1RCYL¡NDERS 5L5R7L7R3L

EDcBAPIN
CONNECTORS-

LKF

FORM 6272 First Edition

NOTE:* G=Shutdown - J=Ground
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VHP ¡GNITION MODULE TIMING ADJUSTMENTS

STEPS REOUIRED TO ADJUST IGNITION
MODULE TIMING

1, Complete the Prestart Checklist before running
engine and adjusting timing.

2. Remove the cap from the Selector Switch access
hole.

3. Set the appropriate timing application by adjusting the
Selector Switch (see Table 2.10-4). The Selector Switch
is a three position switch (A, B, and C). Use your finger or
a screwdriver to switch to the proper application.

4. Replace the cover on the Selector Switch access
hole.

Table 2.104. lgnition Module Selector Switch Settings

5. Remove the white caps from the timing switches "A'
and "8" on the side of the lM (see Figure 2.10-2).

6, Using a screwdriver, set both timing switches on the
side of the lM to 10. Timing selection is made by the dot
on the switch, not the screwdriver slot.

NOTE: If the lM being adjusted is replacing another lM,
set the timing switches to the same positians as the lM
being replaced.

TIMING SWITCHES

NOTE: Timing selection is made by the dot on the sw¡tch,
not the screwdr¡ver slot.

A

+:(@)i

Figure 2.10-2. Timing Switches "A'And "8"

7. Check the engine's nameplate to determine the
exact timing (or most advanced) of the primary and
secondary (if equipped) fuels.

8. Apply power to lM. Refer to Section 2.05, VHP
lgnition Module Electrical Connections, "Electrical Con -

nections," for power specifications.

A WNRNING
lf a gas engine has been cranked excessively
without starting, shut off the gas fuel supply and
ignition, and then crank the engine to purge the
cylinders and exhaust system of accumulated
unburned gas. lf this is not done a spark could
ignlte the gas and cause an exhaust explosion.
Failure to comply could cause severe personal
iniury or death.

9. Start engine. Run engine at idle speed and with
NO load.

SELECTOR
swtTcH

ffi
ABC

ATGL 16
Cylinder
Engines

ATGL 12
Cylinder
Engines

ATGUVGF
I Cylinder
Engines

c

No Applica-
tion

No Applica-
tion

No Applica-
tion

VHPA/GF
16 Cylinder

Engines

VHPA/GF
12 Cylinder

Engines

VHPA/GF
6 Cylinder
Engines

A

Model 1611
for All 16
Cylinder
Engines

Model f21l
for All 12
Cylinder
Engines

Model 811
for6&8
Cylinder
Englnes

SELECTOR
swtTcH
SETTING

IGNIT¡ON MODULE MODELS
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VHP IGNITION MODULE TIMING ADJUSTMENTS

10. Run the engine on primary fuel with the "D" lead
(found in the 7 pin connector from the lM) grounded to
the engine block and the CEC Detonation Sensing
Module (DSM) deactivated (14 pin DSM harness
disconnected from lM).

11. Check engine timing at the flywheel using a timing
light (see Figure 2.10-3).

FLYWHEEL HOUSING

TIMING
OPENING

ç

TIMING TAPE

Figure 2.10-3. Flywheel Timing Opening

A CAUflON Do not switch from posi-
tion 15 to 0, 0 to 15 or

make other large timing changes quickly while the
engine is running. The large timing change may
cause engine damage or shutdown.

NOTE: lncreasing the timing switch position by one will
advance the timing one degree. Decreasing the timing
switch position by one will retard the timing one degree.

12, Adjust the "A' timing switch as required to achieve
correct timing (see Figure 2.10-2'). Single fuel ignition
adjustments are now complete. lf you have a single fuel
application, continue with Step 16. lf you have a dual
fuel application, continue with Step 13.

13. Run the engine on secondaryfuel with the "D" lead
(found in the 7 pin connector from lM) open and the
CEC Detonation Sensing Module (DSM) deactivated
(14 pin DSM harness disconnected from lM).

14. Check engine timing at the flywheel using a timing
light (see Figure 2.10-3).

NOTE: lncreasing thetiming switch position by one will
advance the timing one degree. Decreasing the timing
switch position by one will retard the timing one degree.

15. Adjust the "8" timing switch as required to achieve
correct timing (see Figure 2.10-2). Dual fuel ignition
adjustments are now complete.

A CNUflON To prevent the timing
from being altered, al-

ways replace the white caps over the timing
switches once the desired setting has been
selected. Disregarding this information could re-
sult in product damage and/or personal iniury.

16. When timing adjustments are complete, replace
the white caps on the timing switches "A'and "8."

17. lf applicable, reconnect the DSM harness to the
14 pin connector on the lM. Activate the DSM. Refer to
Custom Engine Contro9 Detonation Sensing Module
(DSM) lnstallation, Operation, And Maintenance Manu-
a/ (Form 6268/ for programming information.

A cnufloN It is the sole responsibil-
ity of the customer to

ensurethat all product protection devices effective-
ly shut off both the ignition and gas simultaneously
in the event of any malfunctions. Disregarding this
information could result in product damage andlor
personaliniury.

18. Verify shutdown switches and load carrying ability

DISCHARGING THE STORAGE CAPACITOR

A WNRNING
lf the ignition switch is left in the ON position when a
lgnition Module is disconnected, then the spark
plugs may fire when the ignition system harness is
reconnected, and could cause severe personal
iniury or death.

Before connecting the ignition harness (to the coils) to
the lM, discharge the storage capacitors to ground.
Attach one end of a wire lead to the crankcase and then
touch the other end to the harness connector pins on the
lM, one atatime. Asnap may be heardwhen acapacitor
discharges.

A WNRNING
As a safety measure, ground all the pins. Some
breakerless ignition systems have more than one
storage capacitor. Severe personal iniury or death
could result.

FORM 6272 First Edit¡on 2.10 - 3



VHP IGNITION MODULE TIMING ADJUSTMENTS
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CHAPTER 3 - ATGL IGNITION MODULE INSTALLATION AND OPERATION

CONTENTS

SECTION 3.OO . IGNITION MODULE OPERATION ON
AlrGL ENG¡NES

SECTION 3.05 . ATGL ¡GNITION MODULE
ELECTRICAL CON N ECTIONS

SECT¡ON 3.10 . ATGL IGNITION MODULE TIMING ADJUSTMENTS

FORM 6272 First Edition



FORM6272 First Edition



sEcTloN 3.00

IGNITION MODULE OPERATION ON ATGL ENGINES

IGNITION MODULE OPERAflON ON
ATGL ENGINES
The purpose of this section is to describe lM operation
on ATGL engines and to describe the locaiion of
Hall-effect pickup(s).

8L.AT27GL ENGINES

Location Of Hall-effect PickuPs

The lM system consists of the following components:
module, timing disc, two Hall-effect pickups, pickup
cable assembly, and a magnet-embedded flywheel.

The 8L-AT27GL has a two pickup, crankshaft-fired
ignition system. The 8L-AT27GL has an index disc
mounted on the rear end of the camshaft and a
camshaft Hall-effect pickup mounted on the rear plate
of the engine (see Figure 3.00-1). The index disc has
one magnet-the index magnet.

HALL-EFFECT
PICKUP CABLE

HALL-EFFECT
PICKUP

Figure 3.00-1. AT27GL Hall-effect Pickup

The 8L-AT27GL has a second Hall-effect pickup
mounted at the flywheel (see Figure 3.00-2). The
flywheel Hall-effect pickup senses the passing of four
magnets on the rear of the flywheel and sends a signal
to the lM which fires the appropriate cylinders. (Since
there is one camshaft revolution for every two flywheel
revolutions, the four flywheel magnets are sensedtwice
for every one revolution of the camshaft.) The center of
the Hall-effect pickup face lines up with the center of
each magnet embedded in the face of the timing disc as
it rotates on the camshaft. The camshaft Hall-effect
pickup, in conjunction with the index magnet, signals the
lM that another camshaft revolution is about to begin.

The advantage of the two pickup system on the
8L-AT27GL is thai it allows for increased accuracy in

timing by eliminating the effects of camshaft gear lash
from information relayed to the lM.

FLYWHEEL

/
MAGNET

o
o HALL.EFFECT

PICKUPo

ø
HALL-EFFECT
P¡CKUP CABLE

o

0

BARRING
BRACKET

FORM 6272 First Edition

Figure 3.00-2- AT27GL Hall-effect Pickup
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IGNITION MODULE OPERATION ON ATGL ENGINES

Settlng The Air Gap

To set the air gap specification, complete the following
steps.

1. Thread the Hall-effect pickup into the engine rear
plate until the pickup comes in contact with the timing
disc.

2. Scribe a reference mark on the Hall-effect pickup
and at the same point mark the mounting bracket.

3. Using the reference mark on the pickup as the starting
poini, rotate the Hall-effect pickup one (1) full turn
(+0, -1l16 of a turn) counterclockwise to set the pickup to
timing disc clearance.

4. After the clearance is set, snug the locking nut.

12V-AT27GL ENGINES

Location Of Hall-effect Pickups
The 12V-AT27GL lM system consists of the following
components: module, aluminum disc mounted on the
camshaft gear, two Hall-effect pickups, pickup cable
assembly, magnet imbedded flywheel, and flywheel
Hall-effect pickup,

The12V-AT27GL has a two pickup, crankshaft-fired
ignition system with an index disc mounted on the rear
end of the right bank camshaft and a camshaft
Hall-effect pickup mounted on the right bank side of the
rear plate (see Figure 3.00-3 and Figure 3.00-4). The
index disc has one magnet-the index magnet.

The 12V-AT27GL engine also has a second Hall-effect
pickup mounted at the flywheel (see Figure 3.00-5).
This flywheel Hall-effect pickup senses the passing of
six magnets on the rear of the flywheel and sends a
signal to the lM which fires the appropriate c¡llinders.
(Since there is one camshaft revolution for every two
flywheel revolutions, the six flywheel magnets are
sensed twice tor every one revolution of the camshaft.)
The camshaft Hall-effect pickup, in conjunction with the
index magnet, signals the lM that another camshaft
revolution is about to begin.

The advantage of the two pickup system on the
12V-AT27GL is that it allows for increased accuracy in
timing by eliminating the effects of camshaft gear lash
from information relayed to the lM,

REAR ENGINE COVER

PICKUP
HALL-

Figure 3.00€. Camshaft Hall-effect Pickup

Figure 3.004. Hall-effect Pickup lnstalled

HALL-EFFECT
PICKUP

0oo

HALL-EFFECT
PICKUP
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IGNITION MODULE OPERATION ON ATGL ENGINES

tt
t

FLYWHEEL RING GEAR

HALL-EFFECT
PICKUP

Figure 3.00-5. Æf27GL Flywheel Hall-effect Pickup

Setting The Air Gap

To set the air gap specification, complete the following
steps.

1. Thread the Hall-effect pickup into the engine rear
plate until the pickup comes in contact with the timing
disc.

2. Scribe a reference mark on the Hall-effect pickup
and at the same point mark the mounting bracket.

3. Using the reference mark on the pickup as the starting
point, rotate the Hall-effect pickup one (1) full turn
(+0, - 1/1 6 of a turn) counterclockwise to set the pickup to
timing disc clearance.

4. After the clearance is set, snug the locking nut.

I2V.AT25GL ENGINES

Location Of Hall-effect Pickup

The 12V-AT25GL lM system consists of the following
components: module, aluminum disc mounted on the
camshaft gear, one Hall-effect pickup, and pickup cable
assembly.

The 12V-AT25GL has a one pickup, camshaft-fired
ignition system. Atiming disc is mounted on the rearend
of the right bank camshaft (see Figure 3.00-6). The
timing disc has thirteen magnets. Twelve of the magnets
are for firing the appropriate cylinder. Trailing 15 de-
grees after the last magnet is an index magnet that
signals the lM that another camshaft revolution is about
to begin. The camshaft Hall-effect pickup, mounted on
the right bank side of the rear plate, senses the passing
of these magnets and sends a signal to the lM which
fires the appropriate cylinders (see Figure 3.00-3).

FIRST FIRING
INDEX MAGNET

MAGN
Aw

@
@ @

125"----

@

)
@

{-=\ aì

@ @

o 125"

@
110'

@

w, @

@

Figure 3.00-6. 12V-AT25GL Timing Disc
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IGNITION MODULE OPERATION ON ATGL ENGINES

Setting The Air Gap

To set the air gap specification, complete the following
steps.

1. Thread the Hall-effect pickup into the engine rear
plate until the pickup comes in contact with the timing
disc.

2. Scribe a reference mark on the Hall-effect pickup
and at the same point mark the mounting bracket.

3. Using the reference mark on the pickup as the
starting point, rotate the Hall-effect pickup 3/4 of a turn
(t 1/16 of a turn) counterclockwise to set the pickup to
timing disc clearance.

4. After the clearance is set, snug the locking nut.

3.00 - 4 FOAM 6272 First Edition



sEcTloN 3.05

ATGL IGNITION MODULE ELECTRICAL CONNECTIONS

MOUNTING THE IGNITION MODULE
Mount the lM using the vibration isolators supplied with
the lM (see Figure 3,05-1). Note the following:

. When the lM is being mounted on an earlier rear plate
in a retrofit situation, the lM is mounted in the manner
shown in Figure 3.05-1 (see asterisked compo-
nents).

. The outside temperature of lM casing should not
exceed 150" F (65'C) in operation.

A CNUilON Do notweld on oraround
engine unless the lgni-

tion Module has been unplugged. Failure to do so
may damage the lgnition Module.

HEX SCREW WASHER VIBRATION
ISOLATOR

\ / /@

VIBRATION
ISOLATOR*

WASHER*

INUT*
STUD*

I

It
mm

\
Eil

NOTE: * The lM is mounted ¡n this manner only if a new CEC lM is being mounted in the field on the earl¡er rear plate.

''Þj'Ei

Figure 3.05-1. Mounting The lgnition Module - AT Engines
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ATGL IGNITION MODULE ELECTRICAL CONNECTIONS

ELECTRICAL CONNECTIONS

IGNITION MODULE POWER REOUIREMENTS

The power connections made for the lM must be in
accordance with the applicable local electrical codes.
The lM is suitablefor installation in Canadian Standards
Association (CSA) Class l, Group D, Division 2loca-
tions. All power sizing must be in accordance with
Figure 3.05-3, "Waukesha CEC Products PowerWiring
Requirements."

See Table 3.05-1 for lM power requirements.

NOTE: An AC to DC power supply is not preferred
unless care is taken to eliminate the possibility of a
momentary loss of AC power which will result in an
engine shutdown. A DC voltage filter (battery) is
rec o m m e n d ed to e I i m i n ate vo ltag e fl u ctu ati o n s.

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

NOTE: Refer to Section /.05, General lnformation,
"Power Requirements for Custom Engine Control@
Products," for the power requirements of allWaukesha
Engine CEC products.

POWER SOURCE wlRING SIzlNG AND GROUNDING

The lM, a capacitive discharge (CD) ignition system,
requires an external power source which presents
speeialwiring requirements. The lM willfunction properly
with a power source as defined in Täble 3.05-1. Howev-
er, if the supply is capable of providing a pulse current
(higher current level for a shorter period of time such that
the average current is the same), the lM will utilize that
pulse capability. ln this case, the voltage fluctuations on
the suoolv wirino. ineludino the oround rei-rrn to the- - -*FF J

power source, may interfere with the operation of other
electrical devices. For this reason, it is recommended
that the lM power source wiring, specifically the ground
return, be sized for at least 30 amps even though the
average current will be less than 2 amps (typical).

ln addition, the grounding, particularly where the ground is
"refererrced," is crilioal. lI is necessary [o referenue ull of
the grounds to the same point. The engine crankcase has
been chosen as THE GROUND reference to minimize
interference with sensor signals. By following the recom-
mended wiring and grounding procedures, the concerns
associated with the ignition power supply wiring voltage
drops can be greatly reduced or eliminated.

NOTE: For additional information on capacitive dis-
charge and grounding, see Section 1.05, General
lnformation, "Capacitive Discharge And Grounding."

AT ENGINE WIRING HARNESS CONNECTIONS

The lM has three external wiring harness connectors
(see Figure 3.05-2). The Power Pickup Harness which
includes leads for DC power, the Hall-effect pickup, and
the "D" lead connects to the Main J-box and the 7 pin
connector on the lM. The Primary Coil Harness which
includes leads to the ignition coils connects to the
lgnition J-Box and the lM. The 14 pin connector is used
to interface with the CEC Detonation Sensing Module
(DSM). The 14 pin connector is only used when the
DSM is installed on the engine.

Figure 3.05-2. lgnition Module Wiring Harness
Connections

ffi
@

Mffilwdtjq

m¡¡¡a-
ME

o
ffiP

o
ffi

IMPORTANT

ü
o

rmÏil

o

POWER PICKUP
CONNECTION

PRIMARY COIL
CONNECTION

DSM
CONNECTION
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ATGL IGNITION MODULE ELECTRICAL CONNECTIONS

Table 3.05-1. Power Requirements For The lgnition Module

NOTE: "For compat¡b¡l¡ty with other CEC products, a nominal supply of 24 VDC with less than a 2 volt peak-to-peak ripple ¡s recommended
to power the IM.

Figure 3.05-3. Waukesha CEC Products Power Wiring Requirements

2 (typical)less than 2*10.0 - 32.0*+33o/". -58o/"24lgnition Module

OPERATING
CURRENT

(amps)

PEAK.TO.PEAK
RIPPLE

(volts AC)

OPERATING
RANGE

(volts DC)
TOLERANCE

NOMINAL
VOLTAGE
(volts DC)

CEC PRODUCT

WAUKESHA CEC PRODUCTS
POWER WIRING REOUIREMENTS

ASSUME 40 AMP AVERAGE TOTAL CURRENT

F

DC POWER LEADS

A: 4 AWG, 30' MAX; 2 AWG, 50' MAX; 0 AWG, 75' MAX
B: 16 AWG, 20' MAX
C, D, E: 18 AWG, 20' MAX
F: 14 AWG, 50' MAX
G: I AWG, 25' MAX (LEAN BURN ONLY)

A

NOTE: Wires sized for "ltem A" are based on the pulsed
loading of capacitive discharge ignitions like the CEC
lgnition Module and the 2 volt peak-to-peak maximum
ripple requirements of the CEC products.

LEAN BURN
OXYGEN SENSOR
POWER CONTROL

cEc
IGNITION
MODULE

(tM)

TURBOCHARGER
CONTROL

MODULE C[CM)

DETONATION
SENSING
MODULE

(DSM)

DSM
FILTER

G B

E
D

c
J-BOX

AIR/FUEL
MODULE

(AFM)
POWER
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ATGL IGNITION MODULE ELECTRICAL CONNECTIONS

A WNRNING A CNUTION

COMPLETING IGNITION MODULE WIRING

Complete lM electrical connections by following the
steps below. Refer to Figure 3.05-8 through
Figure 3.05-10 for lM wiring diagrams. Table 3.05-2
lists the page numbers of the wiring diagrams for each
Aï wiring diagram.

NOTE: The wiring diagrams included in this manualare
to be used as a reference only. Refer to the wiring
diagrams received with the lM when making electrical
connections.

Table 3.05-2. Page Locations Of AT rams

Do not install, set up, maintain or operate any
electrical components unless you are a technically
qualified individual who is familiar wlth the electri-
cal elements involved. Electrical shock can cause
severe personal injury or death.

1 . Connect a ground lead from the engine crankcase to
the ground stud on the lM.

2, Connectthe Primary Coil Harnesstothe lM connector.

3. Route the specified leads of the Primary Coil
Harness into the lgnition J-box.

4. Attach the leads of the Primary Coil Harness to the
proper terminals inside the lgnition J-box, lnstall new
spark plugs to achieve optimum ignition system per-
formance.

5. Complete wiring connections to ignition coils from
the lgnition J-box.

6. Route the harness(es) from the Hall-effect pickup(s)
to the Main J-box (see Figure 3.05-5, Figure 3.05-6,
and Figure 3.05-7). AT27GL engines have two Hall-ef-
fect pickups and harnesses.

A WARNING
Disconnect all electrlcal power supplies before
making any power connections to the lgnition
Module. Electrical shock can cause severe person-
al iniury or death.

A CNUTION Engines that use TWO
Murphy fuel shutoff

valves for emergency fuel shutdowns must use an
additional capacitor in parallel with the existing
adapter. The additional capacitor is required to
supply sufficient voltage to close both Murphy fuel
shutdowns durlng emergency shutdowns. Disre-
garding this information could result in product
damage and/or personal inlury.

Do not bundle the lgni-
tion Module wiring and

Hall-effect pickup wiring together. Maintain a mini-
mum separatlon of at least six inches. Disregarding
this information could result in product damage
and/or personal iniury.

NOTE: All wiring and lM setup must be completed
BEFORE the power supply is turned on.

7. Wire the lM power supply to the Main J-box. All
wiring must be completed BEFORE the power supply is
turned on.

8. Connect the Power Pickup Harness from the Main
J-Box to the 7 pin connector on the lM.

9. Continue with Section 3.1O, ATGL lgnition Module
Timing Adjustments, to adlust engine timing.

Before applying power to the lM and starting the
engine, complete the *Prestart Checkllst" in
Section 3.'10, ATGL lgnltlon Module Timing
Adiustments.

NOTE: Refer to Custom Engine Control@ Detonation
Sensing Module (DSM) lnstallation, Operation, And
Maintenance Manual (Form 6268), for information on
completing wiring connections between the DSM sys-
tem and the lM.

F¡gure 3.05-10. 12V-AT25GL lM Wiring Diagram 3.05-11

3.05-10Figure 3.05-9. 12V-AT?7GL lM Wiring Diagram

3.05-9Figure 3.05-8. 8L-AT27GL lM Wiring D¡agram

PAGE
NUMBERWIRING DIAGRAM
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ATGL IGNITION MODULE ELECTRICAL CONNECTIONS

DC POWER SOUBCES

BATTERY

O P ERATI N G VO LTAG E R EQ U I B E M E NTS
STARTING 1O VDC MINIMUM

RUNNING 1O - 32 VDC

1O AMP
MINIMUM

FUSE - 10 AMP
RATING

(cusToMER
SUPPLTED)

2 AMP @ 24 VDC
crYPrcAL)

MINIMUM WIRE SIZE 16 AWG,
25 ft. MAXIMUM LENGTH

FUSE-10AMP 
=RATING

(cusToMER
SUPPLTED)

E+

F

NOTE: An AC to DC power supply is not preferred unless care is taken to el¡m¡nate the possibility of a momentary loss of AC power
which will result ¡n an eng¡ne shutdown. A voltage f¡lter (battery) is recommended to el¡minate voltage fluctuations.

NOTE: The CEC lgnition Module will function properly with a power source as defined above. However, if the supply is capable of
providing a pulse current (higher current level for a shoñer period of time such that the average current is the same), the ignition
will utilize that pulse capability. ln this case, the voltage fluctuations on the supply wlring, including the ground return to the power
source, may cause erratic operation of other electr¡cal devices. For th¡s reason, it is recommended that the ignition power source
wiring, specificallythe ground return, bes¡zedfor at least 30 amps eventhough theaverage currentwillbe less than 2amps (typical).

NOTE: Although the CEC lgnition Module will function with a power supply of 10 - 32 VDC, a power supply of 21 .6 - 30 VDC
(with less than a 2 volt peak-to-peak ripple) is recommended for compat¡bility with other CEC products.

o

ffir
Ër

o

o

o

CEC ENGlNE
DRIVEN GENEBATOR
SYSTEM (VGF ONLY)

BATTERY
CHARGER

POWER
SUPPLY

Figure 3.054. CEC lgnition Module Power Supply
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ATGL IGNITION MODULE ELECTRICAL CONNECTIONS

ì

IGNITION JUNCTION BOX
IGNITION MODULE

MAIN JUNCTION BOX

PICKUP HARNESS

HALL-EFFECT PICKUP
FOR CAMSHAFT

HALL.EFFECT PICKUP
FOR FLYWHEEL

3.05 - 6

Figure 3.05-5. 8L-AT27GL Hall-effect Pickups And Harness Connections
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ATGL IGNITION MODULE ELECTRICAL CONNECT¡ONS

/c/ cco
c

o

o
o

s
s
s

s

o

$

MAIN JUNCTION BOX

IGNITION JUNCTION BOX

PICKUP HARNESS

HALL-EFFECT PICKUP
FOR CAMSHAFT

IGNITION MODULE

TIMING DISC

HALL-EFFECT P¡CKUP
FOR FLYWHEEL

Figure 3.05€. 12V-AT27GL Hall-effect Pickups And Harness Connections
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ATGL IGNITION MODULE ELECTRICAL CONNECTIONS

MAIN JUNCTION BOX

IGNITION JUNCTION BOX

PICKUP HARNESS

TIMING DISC

IGNITION MODULE

HALL-EFFECT PICKUP
FOR CAMSHAFT

/c/ CCo
c

o

o
o

o

s

o

0

o

o

s
s
s

Figure 3.05-7. 12V-AT25GL Hall-effect Pickup And Harness Connections
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ATGL IGNITION MODULE ELECTRICAL CONNECTIONS

GEAR/DISC WITH
MAGNET(S)

A
B
c
A
B
c

FLYWHEEL

FUSE - 10 AMP RATING
(cusToMER SUPPLTED)

SWITCH - 10 AMP MIN.
(CUSTOMER SUPPLIED)

24VDC NOMINAL
POWER SOURCE
MIN, WIRE SIZE

16 AWG

+

HALL-EFFECT
PICKUPS

DE F

THIS LEAD GROUNDED ACTIVATES SWITCH "4"
THIS LEAD UNGROUNDED ACTIVATES SWITCH "8"

MAIN J-BOX

/

A c

SWITCH "4"
SWITCH *8"

NOTE: 1. CEC FIRING ORDER
A-B-C.D-E.F-H-I
2. ENGINE FIRING ORDER
1 -4-7-6-8-5-2-3

A CAUÏON
1. All wires including "ground" w¡res must be
connected to the specific coils as shown.
2. lgnition wires must not be bundled together
with product protection system wiring.
3, The ground wires should be connected
between the negative terminal of the coil and
onê ofthe coil bracket mounting capscrews,

t_,

T87421 70 71 72

GJ/N8 7 6 5 4 3 2 1

TB1 - IGNITION J-BOX

B A
I
CD

ll
GJ

CUSTOM ENGINE
coNTRoL@

IGNITION MODULE

FORM 6272 First Edition

Figure 3.05€.8L-AT27GL lM Wiring Diagram
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ATGL IGNITION MODULE ELECTRICAL CONNECTIONS

GEAR/DISC WITH
MAGNET(S)

A
B
c
A
B
c

FLYWHEEL

FUSE - 10 AMP RATING
(cusToMER SUPPLTED)

SWITCH - 10 AMP MIN.
(cusToMER SUPPLTED)

24VDC NOMINAL
POWER SOURCE
MIN. WIRE SIZE

16AWG

+

HALL-EFFECT
PICKUPS

D

THIS LEAD GROUNDED ACTIVATES SWITCH "A"
THIS LEAD UNGROUNDED ACTIVATES SWITCH "8"

MAIN J-BOX

/

AE F BC

SWITCH *A''

swlTcH *8"

NOTE: 1. CEC FIRING ORDER
A.B.C. D.E.F-K.L.M.N. P. R
2, ENGINE FIRING ORDER
1R, 1L, 5R, 51,3R, 3L, 6R, 61,
2R, 2L,4R,4L

A CNUilON
1. All wires including "ground" w¡res must be
connected to the specif¡c coils as shown.
2. lgnition wires must not be bundled together
with product protection system wiring.
3. The ground wires should be connected
between the negative term¡nal of the coil and
one of the coil bracket mounting capscrews.

a

T87421 70 71 72

|||t
GLDRFNB

|||
KCPEMA

G 6L5L4L3L2L1L N 6R5R4R3R2R1R

TB1 - IGNITION J-BOX

CUSTOM ENGINE
coNTRoL@

IGNITION MODULE

3.05 - 10

Figure 3.05-9. 12V-AT27GL lM Wiring Diagram
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ATGL IGNITION MODULE ELECTR¡CAL CONNECTIONS

DISC WITH
MAGNETS

HALL-EFFECT
PICKUP

/

E F D

A

B

c

FUSE - 10 AMP RATING
(cusToMER SUPPLtED)

SWITCH - lOAMP MIN.
(cusToMER SUPPLTED)

24 VDC NOMINAL
POWER SOURCE
MIN. WIRE SIZE

16AWG

THIS LEAD GROUNDED ACTIVATES SWITCH "A"
THIS LEAD UNGROUNDED ACTIVATES SWITCH'8"

MAIN J-BOX

/

A c

SWITCH

SWITCH

'A."+

NOTE: 1. CEC FIR|NG ORDER
A-B -C -D.E -F -K -L-M.N.P -R
2. ENGINE FIRING ORDER
1 R, lL, 5R, 51, 3R, 3L, 6R, 61,
2R,2L,4R,4L

A CNUilON
1. All wires including "ground" w¡res must be
connected to the spec¡fic coils as shown,
2. lgnition w¡res must not be bundled together
with product protection system wiring.
3. The ground wires should be connected
between the negative term¡nal of the coil and
one of the co¡l bracket mounting capscrews.

.-]

il|||||t
GLDRFNBJKCPEMA

G 6L 5L 4L 3L 2L 1L N 6R 5R 4R 3R 2R 1R

TB1 - IGNITION J.BOX

CUSTOM ENGINE
coNTRoto

IGNITION MODULE

TB7421 50 51 52

FORM 6272 First Edition

Figure 3.05-10. 12V-AT25GL lM Wiring Diagram
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sEcTloN 3.10

ATGL IGNITION MODULE TIMING ADJUSTMENTS

PRESTART CHECKLIST
Before applying power to the lM (engine not running):

A. Visually inspect the installation to be sure that all
wiring conforms to the requirements of this
manual, local codes, and regulatory bodies.

B. Verify all grounding requirements. Refer to Sec-
tion 3.00, ATGL lgnition Module Electrical Con-
nections, "Electrical Connections," for wiring
diagrams.

C. Leave the lM unpowered. Verify that the power
supply is within specificaiion. Refer to Section
3.OO, ATGL lgnition Module Hectrical Connec-
tions, "Electrical Connections," for power specifi ca-
tions.

ATGL IGN¡TION TIMING SET
Timing is changed with two 16 position (0 - 15) timing
switches located on the lM (see Figure 3.10-1). Each
switch can be set to separate ignition timing settings for
different applications. Tming switch position 15 gives
the most advanced timing on the active timing switch,
either switch "A'or "B." Switch "A'has a more advanced
timing range than switch "8." Switch position 0 (zero) is
full retard. The timing advances/retards 1.0 degree
between each switch position. Grounding lead "D" in the
Power Pickup Harness (7 pin connector) activates the
timing selected by switch "A." Ungrounded lead "D" will
activate the timing selected by switch "8."

For 8 and 12 cylinder ATGL engines, a 6 degree overlap
between timing switch "4" and timing switch "8" gives
the lM a combined timing range of 25 degrees.

For 16 cylinder ATGL engines, an 8 degree overlap
between timing switch "A' and timing switch "8" gives
the lM a combined timing range of 23 degrees.

Table3.10-1 lists the lM firing order for 8L-ATGL
engines. Table3.10-2 lists the lM firing order for
12V-ATGL engines. Table 3.10-3 lists the lM firing
order for 16V-ATGL engines.

TIMING SWITCHES

Figure 3.10-1. lgnition Module Timing Switches

Table 3.10-1. Flring Order For 8L-ATGL Gylinder

Table 3.10-2. Fidng Order For 12V-ATGL Cylinder Engines

NOTE: * G=Shutdown - J=Ground

Table 3.10€. Firing Order For VGF 16 Cylinder Engines

325I6741CYLINDERS

IHFEDcBACONNECTORS-
PIN

4
L

4
R

2
L

2
R

6
L

6
R

3
L

3
R

5
L

5
R

1

L
1

R
CYLINDERS

RPNMLKFEDcBAPIN
CONNECTORS-

3L3R2L2R5L5R8L8RCYLINDERS

CYLINDERS 1R 'tL 4R 4L 7R 7L 6R 6L

PIN
CONNECTORS- M N P R T U

LKFEDcBAPIN
CONNECTORS-

FORM 6272 First Edition

NOTE: * G=Shutdown - J=Ground
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ATGL IGNITION MODULE T¡MING ADJUSTMENTS

STEPS REQUIRED TO ADJUST IGNITION
MODULE TIMING

1. Complete the Prestart Checklist before running
engine and adjusting timing.

2. Remove the cap from the Selector Switch access
hole.

3. Set the appropriate timing application by adjusting the
Selector Switch (see Table 3.10-4). The Selector Switch
is a three position switch (4, B, and C). Use your finger or
a screwdriver to switch to the proper application.

4. Replace the cover on the Selector Switch access
hole.

Table 3.104. Module Selector Switch Settings

5. Remove the white caps from the timing switches "A'
and "B" on the side of the lM (see Figure 3.10-2).

6. Using a screwdriver, set both timing switches on the
side of the lM to 10. Timing selection is made by the dot
on the switch, not the screwdriver slot.

NOTE: lf the IM being adjusted is replacing another IM,

set the timing switches to the same positions as the lM
being replaced.

TIMING SWITCHES

NOTE: Timing selection is made by the dot on the switch,
not the screwdr¡ver slot.

Figure 3.10-2. Timing Swltches "4" And "8"

7. Check the engine's nameplate to determine the
exact timing (or most advanced) of the primary and
secondary (if equipped) fuels.

8. Apply power to lM. Refer to Section 3.05, ATGL
lgnition Module Electrical Connections, "Electrical Con -

nections," for power specifications.

A WNRNING
lf a gas engine has been cranked excessively
without start¡ng, shut off the gas fuel supply and
ignition, and then crank the engine to purge the
cyllnders and exhaust system of accumulated
unburned gas. lf this ls not done a spark could
ignite the gas and cause an exhaust explosion.
Failure to comply could cause severe personal
iniury or death.

9. Start engine. Run engine at idle speed and with
NO load.

ffi
ABC

SELECTOR
SWITCH

c
ATGL 16
Cylinder
Engines

ATGL 12
Cylinder
Engines

ATGWGF 8
Cylinder
Engines

No Applica-
tionB

No Applica-
tion

No Applica-
tion

VHP¡/GF
16 Cylinder

Engines

VHPA/GF
12 Cylinder

EnginesEngines

VHPA/GF
6 CylinderA

Model 1611
for All 16
Cylinder
Engines

Model 1211
for All 12
Cylinder
Engines

Model 811
for6&8
Gylinder
Engines

IGNITION MODULE MODELS

SELECTOR
swtTcH
SETTING
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ATGL IGNITION MODULE TIMING ADJUSTMENTS

10. Run the engine on primary fuel with the "D" lead
(found in the 7 pin connector from the lM) grounded to
the engine block and the CEC Detonation Sensing
Module (DSM) deactivated (14 pin DSM harness
disconnected from lM).

NOTE: The actual ignition timing will depend on the
particular engine that the lM is installed. Actualtiming
may be off a few degrees; therefore, timing should be
reset as required.

11. Check engine timing at the flywheel using a timing
light.

A CAUilON Do not switch from posi-
tion 15 to 0, 0 to 15 or

make other large timing changes quickly while the
engine is running. The large timing change may
cause englne damage or shutdown.

NOTE: lncreasing the timing switch position by one will
advance the timing one degree. Decreasing the timing
switch position by one will retard the timing one degree.

12. Adjust the "A'timing switch as required to achieve
correct timing (see Figure 3.10-2). Single fuel ignition
adjustments are now complete. lf you have a single fuel
application, continue with Step 16. lf you have a dual
fuel application, continue with Step 13.

13. Run the engine on secondary fuel with the "D" lead
(found in the 7 pin connector from lM) open and the
CEC Detonaiion Sensing Module deactivated.

14. Check engine timing at the flywheel using a timing
light.

NOTE: lncreasing the timing switch position by one will
advance the timing one degree. Decreasing the timing
switch position by one will retard the timing one degree.

15. Adjust the "8" timing switch as required to àchieve
correct timing (see Figure3.10-2). Dual fuel ignition
adjustments are now complete.

A CNUTION To prevent the timlng
from being altered, al-

ways replace the white caps over the timing
switches once the desired setting has been
selected. Disregarding this information could re-
sult in product damage and/or personal injury.

16. When timing adjustments are complete, replace
the white caps on the timing switches "A'and "B."

17. lf applicable, reconnect the DSM harness to the
14 pin connector on the lM. Activate the DSM. Refer to
Custom Engine Contro9 Detonation Sensing Modute
(DSM) lnstallation, Operation, And Maintenance Manu-
a/ (Form 6268) for programming information.

A CNUTION It is the sole responsibil-
ity of the customer to

ensure that all product protection devices effective-
ly shut off both the ignition and gas simultaneously
in the event of any malfunctions. Disregarding this
information could result in product damage and/or
personal injury.

18. Verify shutdown switches and load carrying ability

DISCHARGING THE STORAGE CAPACITOR

A WNRNING
lf the ignition switch is left in the ON position when a
lgnition Module is disconnected, then the spark
plugs may fire when the ignition system harness is
reconnected, and could cause severe personal
iniury or death.

Before connecting the ignition harness (to the coils) to
the lM, discharge the storage capacitors to ground.
Attach one end of a wire lead to the crankcase and then
touch the other end to the harness connector pins on the
lM, one at a time. Asnap may be heard when a capacitor
discharges.

A WARNING
As a safety measure, ground all the plns. Some
breakerless ignltion systems have more than one
storage capacitor. Severe personal injury or death
could result.
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sEcTloN 4.00

IGNITION MODULE OPERATION ON VGF ENGINES

IGNITION MODULE OPERATION ON VGF
ENGINES
The purpose of this section is to describe lM operation

on VGF engines and describe the location of the
Hall-effect pickup.

VGF 6 AND 8 CYLINDER ENGINES

The lM uses a Hall-effect pickup, a magnetic switching

device, to read magnetic reference marks on a disc

attached to the front of the cam gear. This method of

timing determines the exact position of the crankshaft.

The microcircuit-based, digital lM interprets the pickup's

impulses to set the optimum ignition timing. The lM then

directs a precisely timed voltage to the appropriate coil.

Location Of Hall-effect PickuP

The Hall-effect pickup is located on the front gear cover.

The pickup senses each magnet as it passes and trips

the logic circuit of the lM to fire (see Figure 4.00-1).

Setting The Air GaP

To set the air gap specification, complete the following

steps.

1. lnstall the Hall-effect pickup into the front gear cover'

2. Thread the Hall-effect pickup clockwise until the

pickup touches the timing disc.

3. Scribe a reference mark on the Hall-effect pickup

and at the same point mark the front gear cover'

4. Using the reference mark on the pickup as the

starting point, rotate the Hall-effect pickup 3/4 of a turn
(t 1/16 of a turn) counterclockwise to set the pickup to

timing disc clearance.

5. After the clearance is set, snug the locking nut.

VGF 12 AND 16 CYLINDER ENG¡NES

The lM uses a Hall-effect pickup, a magnetic switching

device, to read reference magnets installed in the left

bank cam gear. This method of timing determines the

exact position of the crankshaft. The microcircuit-
based, digital lM interprets the pickup's impulses to set

the optimum ignition timing. The lM then directs a

precisely timed voltage to the appropriate coil.

: rli jiir:Ìrrii::iiiii:'

HALL-EFFECT PICKUP

Figure 4.00-1. Hall-effect Pickup Location

FORM 6272 First Edition
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IGNITION MODULE OPERATION ON VGF ENGINES

HALL-EFFECT
P¡CKUP

LOCATION

The Hall-effect pickup is located on the front surface of
the rear gear housing, above the barring device (see
Figure 4.OO-2). The pickup senses each magnet as it
passes and trips the logic circuit of the lM to fire (see
Figure 4.00-3).

Figure 4.OO-2. Hall-effect Pickup

TIMING MAGNET

Figure 4.00€. CEG lgnition Timing Magnets

To set the air gap specification, complete the following
steps.

1 . lnstall the Hall-effect pickup into the rear gear housing.

2. Thread the Hall-effect pickup clockwise until the
pickup touches the timing disc.

3. Scribe a reference mark on the Hall-effect pickup
and at the same point mark the rear gear housing.

4. Using the reference mark on the pickup as the
starting point, rotate the Hall-effect pickup 3/4 of a turn
(t 1/16 of a turn) counterclockwise to set the pickup to
timing disc clearance.

5. After the clearance is set, snug the locking nut.

4.OO - 2 FARM 6272 First Edition



sEcTloN 4.05

VGF IGNITION MODULE ELECTRICAL CONNECTIONS

MOUNTING THE IGNITION MODULE

Mount the lM using the vibration isolators supplied with

the lM (see Figure 4.05-1). Note the following:

. The outside temperature of lM casing should not

exceed 150' F (65'C) in oPeration.

A CNUilON Do notweld on oraround
engine unless the lgni-

tion Module has been unplugged. Failure to do so
may damage the lgnition Module.

WASHER

EW\
\_\

Hm

VIBRAÍION

HEX SCR

Ërm I

ffi
ffiÆ@

APPMÍON PICKUP POWER

@flrllmffi

,t
¡ffimF$wi6dFF"o

IMPORTANT

ABC

o@@

r-l

tñ

Figure 4.05-1. Mounting The lgnition Module - VGF Engines
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VGF IGNITION MODULE ELECTRICAL CONNECTIONS

IGNITION MODULE POWER REQUIREMENTS

The power connections made for the lM must be in
accordance with the applicable local electrical codes.
The lM is suitablefor installation in Canadian Standards
Association (CSA) Class l, Group D, Division 2loca-
tions. All power sizing must be in accordance with
Figure 4.05-3, "Waukesha CEC Products PowerWiring
Requirements."

See Table 4.05-1 for lM power requirements.

NOTE: An AC to DC power supply is not preferred
unless care is taken to eliminate the possibility of a
momentary loss of AC power which will result in an
engine shutdown. A DC voltage fitter (battery) is
reco m m e n d e d to e I i m i n ate vo ltag e fl u ctu ati o n s.

NOTE: For compatibility with other CEC products, a
nominal supply of 24 VDC with less than a 2 vott
peak-to-peak ripple is recommended to power the tM.

NOTE: Refer to Section 1.05, General lnformation,
"Power Requirements for Custom Engine Control@
Products," for the power requirements of alt Waukesha
Engine CEG products.

POWER SOURCE wlRING SIzlNG AND GROUND¡NG

The lM, a capacitive discharge (CD) ignition system,
requires an external power source which presents
specialwiring requirements. The lM willfunction properly
with a power source as defined in Table 4.05-1. Howev-
er, if the supply is capable of providing a pulse current
(higher current level for a shorter period of time such that
the average current is the same), the lM will utilize that
pulse capability. ln this case, the voltage fluctuations on
the supply wiring, including the ground return to the
power source, may interfere with the operation of other
electrical devices. For this reason, it is recommended
that the lM power source wiring, specifically the ground
return, be sized for at least 30 amps even though the
average current will be less than 2 amps (typical).

"referenced," is critical. lt is necessary to reference all of
the grounds to the same point. The engine crankcase has
been chosen as THE GROUND reference to minimize
interference with sensor signals. By following the recom-
mended wiring and grounding procedures, the concerns
associated with the ignition power supply wiring voltage
drops can be greatly reduced or eliminated.

NOTE: For additional information on capacitive dis-
charge and grounding, see Section 7.05, General
lnformation, "Capacitive Discharge And Grounding."

WIRING HARNESS CONNECTIONS

The lM has three external wiring harness connectors
(see Figure 4.05-2). The Power Pickup Harness con-
nects to the 7 pin connector on the lM and includes
leads for DC power, the Hall-effect pickup, and the
"D" lead which determines which timing switch is used.
The Primary Coil Harness connects to the lM and
includes leads to the ignition coils. The 14 pin connector
is used to interface with the CEC Detonation Sensing
Module (DSM). The 14 pin connector is only used when
the DSM is installed on the engine.

POWER PICKUP PRIMARY CO¡L DSM
CONNECTION CONNECTION CONNECTION

Figure 4.05-2.lgnition Module Wiring Harness
Connections

ttb¡cdÉffi
^rolN 

l:mP

AB"l-

ruffirEdÈfq

oo
@
ffi,?

@xrÆI:-
Rf,¡¡HC::-
ffiür¡ÉffiIMPORTANT

o
ffi
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VGF IGNITION MODULE ELECTRICAL CONNECTIONS

Table 4.05-1. Power Requi rements For The lgnition Module

NOTE:*Forcompatib¡t¡tyw¡thothetCECproducts,anominalsupplyof24 VDC with tess than a 2 volt peak-to-peak r¡pple is recommended

to powerthe lM.

Figure 4.05€. Waukesha CEC Products Power Wiring Requirements

2 (typical)less than 2"10.0 - 32.0*+33"/o, -58Yo24lgnition Module

OPERATING
CURRENT (amPs)

PEAK-TO.PEAK
RIPPLE

(volts AC)

OPERATING
RANGE

(volts DG)
TOLERANCE

NOMINAL
VOUTAGE
(volts DC)

CEC PRODUCT

WAUKESHA CEC PRODUCTS
PoÚÈR wlRlNG REoUIREMENIS- - -..-ASSUME TO AMÞ AVERAGE TOTAL CURRENT

F

DC POWER LEADS

A: 4 AWG, 30' MAX; 2 AWG, 50' MAX; 0 AWG, 75' MAX
B: 16AWG.20'MAX
C. D. E: 184WG,20'MAX
Fi 1¡ AWG. 50', MAX
c' e Àwc,2s' unx (LEAN BURN oNLY)

A

NOTE: Wires sized for "ttem A" are based on the pußed
iàád¡Ãq oi capacitive discharge ignit¡ons l¡ke the.CEC

lonitio-n Module and the 2 volt peak-to-peaK manmum

iíppte requirements of the CEC products'

LEAN BURN
OXYGEN SENSOR
POWER CONTROL

cEc
IGNITION
MODULE

(lM)

TURBOCHARGER
CONTROL

MODULE CrCM)

DETONATION
SENSING
MODULE

(DSM)

DSM
FILTERJ-BOX

G
B

E
D

c

POWER
(AFM)

AIR/FUEL
MODULE
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VGF IGNITION MODULE ELECTRICAL CONNECTIONS

Complete lM electrical connecüons by following the
steps below. Refer to Figure 4.OS-S through
Figure 4.05-11 for lM wiring diagrams. Table 4.05-2lists
the page numbers of the wiring diagrams for each VGF
wiring diagram.

NOTE: The wiring diagrams inctuded in this manual are
to be used as a reference only. Refer to the wiring
diagrams received with the tM when making electricat
connections.

Pickup Harness to the
Hall-effect pickup

5. Connect the Power pickup Harness from the
Hall-effect pickup to the lM's 7 pin connector.

A wnRNrNG
Disconnect all electrical power supplies before
making any power connections to the lgnition
Module. Electrical shock can cause severe person_
al lnjury or death.Table 4.05-2 Locations Of VGF Diagrams

A WARNING

additional capacitor in parallel with the existing
adapter. The additional capacitor is required to
supply sufficient voltage to ctose both Muiphy fuet
shutdowns during emergency shutdowns. Disre_
garding this information could result in product
damage and/or personal injury.

A CnUfloN Engines that use TWO
Murphy fuel shutoff
shutdowns must use anvalves for emergency fuel

A CNUT¡oN Do not bundte the lgni-

Hall:effect pickup wiring
tion Module wiring and

together. Maintain a mini-

Do not lnstall, set up, maintain or operate any
electrical components unless you are alechnically
qualified individuat who is familiar with the electri_
cal elements involved. Electricat shock can cause
severe personal iniury or death.

1 . Connect a ground lead from the engine crankcase to
the ground stud on the lM.

2. Connect the Primary Coil Harness to the lM connector.

3. Route the specified leads of the primary Coil
Harness to the ignition coils and cut to length (see
applicable wiring diagram). proper installation requires
that the two end coils on 6 and g cylinder engines or the
four corner coils on 12 and 16 cylinder engines are
grounded to the engine. lnstall flashover protectors and
new spark plugs to achieve optimum lM performance.

mum separation of at least six inches. Disregarding
this information could result in product Oamagõ
and/or personal iniury.

\9!et All wiring and IM setup must be compteted
BEFORE the power suppty is turned on.

6. Connect the power lead from the power pickup
Harness to the DC power supply (see applicable wiring
diagram and Figure 4.CI5-4).

Before applying power to the lM and starting the
engine, complete the "prestart Checklist-' in
Section 4.1O, VGF tgnition Module Timtng
Adjustments.

NOTE: Refer to Custom Engine Control@ Detonation
Sensing Module (DSM) lnstailation, Operation, And
Maintenance Manual (Form 626g) for information on
completing wiring connections between the DSM sys_
tem and the lM.

4.O5-12
Figure 4.05-11 . VGF 1 6 Cytinder tM Wiring
Diagram

4.05- t1
Figure 4.05-10. VGF 12 Cylinder tM Wiring
Diagram

4.05-10lgure 4.05-9 .VGF 12_Cylinder Without Murphy
Gas Valves) lM Wiring Didgram

4.05-9
Figure
Valves

8 Cylinder Without Murphv Gas
Production) lM Wiring öiagram

4.05-8. VcF
- Retrofit Or

4.05-8
Figure
Valves

4.05-7. VGF 8 Cylinder (With Murohv Gas
- Retrofit Only) tM Wiring Diagrarh '

4.05-7
Figure
Valves

4.05-6. VGF 6 Cylinder (Wlthout Murohv Gas
- Retrofit Or Proiluction) lM Wiring O¡aéram

4.05-6
Fìgure 4.05-5. VGF 6 Cylinder (With Murohv Gas
Valves - Retrofit Only) liM Wiring Diagrarh '

PAGE
NUMBER

WIRING DIAGRAM
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VGF IGNITION MODULE ELECTRICAL CONNECTIONS

DC POWEN SOURCES

BATTERY

2 AMP @ 24VDC
(wPrcAL)

O P EBATI N G VO LTAG E R EQ U I R EM ENTS

STARTING 1O VDC MINIMUM
RUNNING 10 . 32 VDC

1O AMP
MINIMUM

FUSE - 10 AMP
RATING

(cusToMER
SUPPLIED)

MINIMUM WIRE S¡ZE 16 AWG.
25 ft. MAXIMUM LENGTH

FUSE-10AMP 
=RATING

(CUSTOMER
SUPPLIED)

E+

F

NOTE: An AC to DC power supply ¡s not preferred unless care is taken to eliminate the possibility of a momen.tary loss of AC power

wnøi w¡tt resu¡ ¡n un eng¡nà';hìí,tdoin. e voftage fitter (battery) is recommended to elim¡nate voltage fluctuations'

NOTE: The CEC tgnition Module wilt function property with a power source as .de.fined 
above. However, if the supply is capable.of

j*iiaing u prTuäurr"nt ¡njnier àirrent ørei ør a snoner pleriod of time such that the auerage current ¡s the same)' the ¡gnition
'*nt ,i¡t¡/" that putse capabitíty. in tnis case, the vottage flucîuations on the supply wiring, including th.e ground return to the power

ióri"", ^ii"äut" "oäti" 
àf"ration of other electricát devices. For this reason, it is recommended that the ignition power source

wiring, specificailythe grouid return, besized forat teast 30 amps eventhoughthe average currentwill be lessthan 2 amps (typical).

NOTE: Atthough the CEC tgnit¡on Modute will function w¡th a po.wer suppty .of .10 - 32 VDC, a p,ower supply of 21 '6 - 30 VDC

¡*itfø|" thañ a 2 volt peik-to-peak rippte) is recommended for compatibility with other CEC products.

ffil
ËE

@

@

o

CEC ENGINE
DRIVEN GENERATOR
SYSTEM (VGF ONLT

BATTERY
CHARGER

POWER
SUPPLY

Figure 4.054. CEC lgnition Module Power Supply
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VGF IGNITION MODULE ELECTRICAL CONNECTIONS

BLACK

A

B

c

D

,/ DISC WITH
MAGNETSHALL-EFFECT

PICKUP

THIS LEAD GROUNDED ACTIVATES SWITCH "A"
THIS LEAD UNGROUNDED ACTIVATES SWITCH "8"

FUSE - 10 AMP RATING
SUPPLtED)

*STOP SWITCH
(ENGINE MOUNTED

cusToMER SUPPLIED)

RED

WHITE

E
+

24VDC NOMINAL
POWER SOURCE

MIN. WIRE SIZE 16 AWG

G

F

SWITCH

SWITCH

'A' RELAY - NORMALLY CLOSED
(cusToMER SUPPLTED)

._]

COILS

A E c F B D

#1CyL #2CyL #sCyL #4CyL #5CyL #6CyL =

IGNITION
ADAPTER

NOTE:1. CEC FIRING ORDER
. A-B-C-D-E-F

2. ENGINE FIRING ORDER
1 -5-3-6-2-4

A CAUTION
1. All w¡res including "ground" r/vires must be con-
nected to the specific coils as shown.
2. lgn¡tion wires must not be bundled together with
product protect¡on system wiring.
3, The ground w¡res should be connected between the
negative terminal of the coil and one of the coil bracket
mounting capscrews-

* IF SWITCH IS LEFT CLOSED WITH THE
ENGINE SHUTDOWN, THE IGNITION UNIT
WILL DRAIN ABOUT 0.1 AMP FROM
POWER SOURCE.

CONNECT ENGINE
PROTECTION GAUGES

TO TERMINAL #3

MURPHY GAS VALVE

l

I

ooooo
3

o

ALT

GND

SW

+++++

CUSTOM ENGINE
CONTRoL@

IGNITION MODULE

Figure 4"05'5. VGF 6 Gylinder (With Murphy Gas Valves-Retrofit Onty) tgnition Modute Wiring Diagram
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VGF IGNITION MODULE ELECTRICAL CONNECTIONS

A

B

c

HALL.EFFECT
PICKUP

D

E

FUSE - 10 AMP RATING
(CUSTOMER SUPPLIED)

THIS LEAD GROUNDED ACTIVATES SWITCH ''4"
THIS LEAD UNGROUNDED ACTIVATES SWITCH "B'

DISC WITH
MAGNETS

*STOP SWITCH
IENGINE MOUNTED -

c'usrouen SUPPLIED)

GAS SOLENOID VALVE
(ENERGTZED TO RUN)

RELAY - NORMALLY OPEN
(cusroMER SUPPLIED)

RED

ITE

swtTcH

SWITCH

F

"4"

.-] +
24VDC NOMINAL
POWER SOURCE

MIN. WIRE S]ZE 16 AWG

G

NOTE:I. CEC FIRING ORDEB
A-B-C.D-E-F
2. ENGINE FIRING ORDER
1 -5-3-6-2-4

COILS

* IF SWITCH IS LEFT CLOSED WITH THE
ENGINE SHUT DOWN, THE IGNITION UN¡T
WILL DRAIN ABOUT 0.1 AMP FROM
POWER SOURCE.

A CNUTION
1, All wires including "ground" wires must be connected to the
specific coils as shown.
2. lgnition wires must not be bundled together w¡th product
protection system wiring.
3. The ground wires should be connected between the negative
terminalof thecoiland oneof the coil bracket mounting capscrews'

B D

#1CYL #aCYL #3CYL #4CYL #sCYL #6CYL

IF "G" LEAD EXISTS, IT
MUST REMA¡N OPEN

(rsoLATE FROM GROUND)

¡

¡

+ ++

CUSTOM ENGINE
COt¡TROL@

¡GNITION MODULE

Figure 4.05-6. VGF 6 Cytinder (without Murphy Gas Valves-Retrofit or Production) lgnition Module wiring Diagram
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VGF IGNITION MODULE ELECTRICAL CONNECTIONS

A

B

c

D

u

u

Dlsc wrTH
MAGNETSHALL-EFFECT

PICKUP

THIS LEAD GROUNDED ACTIVATES SWITCH "A"
THIS LEAD UNGROUNDED ACTIVATES SWITCH "8"

€TOP SWITCH
FUSE - 10 AMP RATING

SUPPLIED)
(ENGTNE

CUSTOME

,

MOUNTED
R SUPPLTED)

E

WHITE

SWITCH "A"
SWITCH "B"

COILS

NOTE:1. CEC FIRING ORDER
A.B.C.D-E-F.H-I
2. ENGINE FIRING ORDER
1 -4-2-6-8-5-7-3

F

+
24VDC NOMINAL
POWER SOURCE

MIN. WIRE SIZE 16 AWG

CONNECT ENGINE
PROTECTION GAUGES

TO TERMINAL #3

RELAY - NORMALLY CLOSED
(cusToMER SUPPLtED)

#1CYL #ZCYL #3CYL #4CYL #sCYL #6CYL #7CYL #8CYL

IGNITION
ADAPTER

H

A CNUilON
1. All wires including "ground" wires must be con-
nected to the spec¡f¡c co¡ls as shown.
2. lgnition wires must not be bundled together with
product protection system wiring.
3. The ground wires should be connected between the
negative terminal of the coil and one of the coil bracket
mounting capscrews.

* IF SWITCH IS LEFT CLOSED WITH THE
ENGINE SHUTDOWN, THE IGNITION UNIT
WILL DRAIN ABOUT 0.1 AMP FROM
POWER SOURCE.

iriURPäY GAS VALVE

ooooo
3

o

ALT

GND

SW

++++++

CUSTOM ENGINE
COtlTROto

IGNITION MODULE

Figure 4.05'7. VGF I Cylinder (With Murphy Gas Valves-Retrofit Only) lgnition Modute Wiring Diagram
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VGF IGNITION MODULE ELECTRICAL CONNECTIONS

A

B

c

HALL-EFFECT
P¡CKUP

BLACK
D

RED
E

SWITCH *4"

swtrcH'8"

COILS

NOTE:1. CEC FIRING ORDER

A-B-C-D-E.F.H-I
2. ENGINE FIRING ORDER

1 -4-2-6-8-5-7-3

* IF SWITCH IS LEFT CLOSED WITH THE
ENGINE SHUTDOWN, THE IGNITION UNIT
W¡LL DRA]N ABOUT 0.1 AMP FROM
POWER SOURCE.

FUSE -10 AMP RATING
(cusroMER SUPPLIED)

F

THIS LEAD GROUNDED ACTIVATES SWITCH "A''
THIS LEAD UNGROUNDED ACTIVATES SWITCH "8"

\ Dtsc wlrH
MAGNETS

*STOP SWITCH
(ENGINE MOUNTED -

CUSTOMER SUPPLIED)

GAS SOLENOID VALVE
(ENERGTZED TO RUN)

RELAY - NORMALLY OPEN
(cusToMER SUPPLIED)

24VDC NOMINAL
POWER SOURCE

MIN. WIRE SIZE f 6 AWG

c E

#1CYL #aCYL #3CYL #4CYL #sCYL #6CYL #7CYL #8CYL

F

IF'G" LEAD EXISTS, IT
MUST REMA¡N OPEN

(rsoLATE FROM GROUND)

A cnurloN
1, All w¡res including "ground" wires must be connected to the
specific coils as shown.
2. lgnit¡on wires must not be bundled together with product
protection system wiring.
ã. The ground wires should be connected between the negat¡ve
terminal of thêcoiland oneof the coil bracket mounting capscrews.

¡

¡

¡

++ ++ +

CUSTOM ENqINE
CONTROL@

IGNITION MODULE

Figure 4.05€. vGF 8 Cytinder (without Murphy Gas Valves-Retrofit or Production) lgnition Module wiring Diagram
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VGF IGNITION MODULE ELECTR¡CAL CONNECTIONS

j

A

B

c

HALL-EFFECT
PICKUP

\

THIS LEAD GROUNDED ACTIVATES SWITCH "A"
THIS LEAD UNGROUNDED ACTIVATES SWITCH "8"

*sToP swtrcH
(ENGINE MOUNTED -

cusToMER SUPPLIED)

GAS SOLENOIDVALVE
(ENERGTZED TO RUN)

RELAY - NORMALLY OPEN
(cusToMER SUPPLTED)

CAM GEAR
WITH MAGNETS

24VDC NOMINAL
POWER SOURCE

MIN. WIRE SIZE 16 AWG

D

FUSE -ìoAMP RATING
(cusToMER SUPPLtED)

.-]

NOTE:1. CEC FIR|NG ORDER
A-B-C-D.E-F-K-L.M.N-P-R COILS\
2. ENctNE Ftlwe ono,Èn 

-\

E

WHITE
F

SWITCH

swtTcH
"A"

* IF SWITCH IS LEFT CLOSED WITH THE
ENGINE SHUT DOWN, THE IGNITION UNIT
WILL DRAIN ABOUT 0.1 AMP FROM
POWER SOURCE.

+

ADEPCK

1 R, 6L, 5R, 2L,3R, 4L, 6R, 1 L, 2R, 5L, 4R, 3L #1 CyL #2CyL #3CyL #4CyL #sCyL #6CyL

#1

A CAUÏON
L D R F N BJ

1. All wires including "ground" wires must be connected tothêspec¡ficcoilsasshown.
2. lgnition wires must not be bundled together with product protection system wir¡ng,
3. Theground wiresshould beconnected betweenthe negativeterminal of thecoil and
one of the coil bracket nnount!ng capscrerr.,s.

THIS WIRE MUST BE
ATTACHED BETWEEN

THE NEGATIVE
TERMINALS OF THE #1

COILS ON BOTH
ENGINE BANKS.

LEFT BANK

RIGHT BANK

#6CYL

CUSTOM ENGINE
COl.ltROLo

IGNITION MODULE

Figure 4.05-9. VGF 12 Gylinder (Without Murphy Gas Valves) lgnition Module Wring Diagram
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VGF IGNITION MODULE ELECTRICAL CONNECTIONS

.C'WHITE BLACKc

1R 2R

R¡GHT BANK

LEFT BANK

1L 2L

HALL.EFFECT PICKUP

3R

IGNITION COILS

3L 4L

GROUND TO PANEL
MOUNTING SCREW

5L 6L

JUCTION BOX

o rll-r

GEAR
WITH MAGNETS

"IT'BLACK

.J

l-
t-_ +DC

I
GROUNDED THRU

MOUNTING

A RED

D BLACK

|_l

r-

L D R F N BJ KCPE M A

IGNITION MODULE

FI F-DC WHITE

GROUND TO PANEL r-
MOUNTING

:l
J

E+

t---
t-----l---r--

o ABCDF E

-t
1O AMP FUSE

QTY2

+ I TIMING SWITCH
(WHEN REOUIRED)

(USED FOR ALTERNATE
Fuelrml¡lc cHANGE)

GROUND TO
MOUNTING BRACKET

FROM CEC
SAFEW WIRING

(REF.213 GROUP)

NOTE:1. ENGINE FIRING ORDER

1 R, 6L, 5R, 21, 3R, 4L, 6R, 1 L, 2R, 51, 4R, 3L

2. MODULE FIRING ORDER

A, B, C, D, E, E K, L, M, N, E R

FORM 6272 First Edition

Figure 4.05-10. VGF 12 Cylinder lgnition Module Wiring Diagram
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VGF IGNITION MODULE ELECTRICAL CONNECTIONS

1R 2R 3R 7R

RIGHT BANK

rGNtTroN cotLs

LEFT BANK

1L 2L 3L 4L 5L 6L 7L 8L

EFFECT PICKUP

JUCTION BOX

GROUND TO PANEL
MOUNTING SCREW

.A'' BLACK A RED o Fr
.l B F V DR LTNJIVISK PC U E A

GEAR IWITH MAGNETS

J. D BLACK

-DC FI F_
WIIITE

cRouNDToPANEL ¡ --
MOUNTING J__ +DC

|_ ---: I
¡l

J
T---l- ___l ABC DF E

t--î __l
lOAMP FUSE IGNITION MODULE

GROUNDED THRU
MOUNTING

+ I TIM¡NG SWITCH
(WHEN REOUTRED)

(USED FOR ALTERNATE
FUEL TIMTNG CHANGE)

:
GROUND TO

MOUNT¡NG BRACKET
FROM CEC

SAFETY WIRING
(REF.213 GROUP)

NOTE:1. ENGINE FIRINâ ORDER
1 R, 1 L,4R,4L,2R, 2L, 6R, 6L, 8R, 8L,5R, 5L,7R,7L, zR,gL
2. MOÐULE FIRING ORDER
A, B, C, D, E, E K, L, M, N, P, H, S, T U, V

4.O5 -'12

Figure 4.05-11. VGF 16 Gylinder tgnition Modute Wiring Diagram
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sEcTloN 4.10

VGF IGNITION MODULE TIMING ADJUSTMENTS

PRESTART CHECKLIST

Before applying power to the lM (engine not running):

A. Visually inspect the installation to be sure that all

wiring conforms to the requirements of this

manual, local codes, and regulatory bodies'

B. Verify all grounding requirements. Refer to Sec-

tion 4.00, VGF tgnition Module ElectricalConnec-
tions, "Electrical Connections," for wiring

diagrams.

C. Leave the lM unpowered' Verify that the power

supply is within specification. Refer to Sec-

tion 4.00, VGF tgnition Module ElectricalConnec-
tions, "Etectricat Connections," Íor power

specifications.

VGF IGNITION TIMING SET

Timing is changed with two 16 position (0 - 15) timing

switches located on the lM (see Figure4'10-1)' Each

switch can be setto separate ignition timing settings for

different applications. Timing switch position 15 gives

the most advanced timing on the active timing switch,

either switch "A' or "B." Switch "A' has a more advanced

timing range than switch "B." Switch position 0 (zero) is

full rétard. The timing advances/retards 1'0 degree

between each switch position. Grounding lead "D" in the

Power Pickup Harness (7 pin connector) activates the

timing selected by switch "A'" Ungrounded lead "D" will

activate the timing selected by switch "8."

For 6, 8, and 12 cylinder engines, a 6 degree overlap

between timing switch "A' and timing switch "8" gives

the lM a combined timing range of 25 degrees'

For 16 cylinder engines, a 7 degree overlap between

timing s*itcft "A'añd timing switch "8" gives the lM a

combined timing range of 24 degrees.

Table 4.10-1 lists the lM firing order for 6 cylinder VGF

engines. Table4.10-2 lists the lM firing order for

a c.-ytinOer VGF engines. Table 4'10-3 lists the lM firing

ordãrfor 12 cylinderVGF engines. Table 4.10-4liststhe
lM firing for 16 cylinder VGF engines.

TIMING SWITCHES
"4" AND *8"

Figure 4.10-1. lgnitlon Module Timing Switches

Table 4.10-l Order For VGF 6 GYlinder Engines

Table 4.10-2. Flring Order For VGF I Cylinder ¡nes

NOTE: " G=Shutdown

Table 4.10€. Firlng Order For VGF 12 CYllnder Engines

NOTE: * G=Shutdown - J=Ground

Table 4.104. Firing Order For VGF 16 CYlinder Engines

1CYLINDERS 35 26 4

A
CONNECTORS-

PIN cB ED F

CYLINDERS 41 I62 .t75

PIN
CONNECTORS-

cBA FED H

3
L

4
R

5
L

2
R

1

L
6
R

4
L

.J

R
2
L

5
R

6
L

1

RCYLINDERS

RPNMLKFEDcBAP¡N
CONNECTORS-

8L8RCYLINDERS 7R5L5R 3R7L 3L

PIN
CONNECTORS-

NM SRP UT

CYLINDERS 1L1R 2R4L4R 6L6R2L
CONNECTORS-

PIN cBA FE LK

FORM 6272 First Edition

NOTE: * G=Shutdown - J=Ground
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VGF IGNITION MODULE TIMING ADJUSTMENTS

caps ming switches "A"
MODULE TIMING

1. Complete the Prestart Checklist before running
engine and adjusting timing.

2. Remove the cap from the Selector Switch access
hole.

3. Set the appropriate timing application by adjusting the
Selector Switch (see Tabte 4.10-S). The Selector Switch
is a three position switch (4, B, and C). Use your finger or
a screwdriver to switch to the proper application.

4. Replace the cover on the Selector Switch access
hole.

TIMING SWITCHES

NOTE: Timing selection is made by the dot on the
switch,not the screwdr¡ver slot.

Figure 4.10-2. Timing Switches "A" And "B'

and "8" on the side of the lM (see Figure 4,10-2).

6. Using a screwdriver, set both timing switches on the
side of the lM to 10. Timing selection is made bythe dot
on the switch, not the screwdriver slot.

NOTE: lf the lM being adjusted is reptacing another IM,
set the timing switches to the same positions as the tM
being replaced.

7. Check the engine's nameplate to determine the
exact timing (or most advanced) of the primary and
secondary (if equipped) fuels.

8. Apply power to lM. Refer to Section Z.OS, VGF
I g nition Module Electrical Connections,,,Electrical Con _

nections," lor power specifications.

A WERNING

Table 4.10-5. lgnltion Module Selector Switeh Settings

lf a gas engine has been cranked excesslvely
without starting, shut off the gas fuel supply and
¡gn¡t¡on, and then crank the engine to purge the
eylinders and exhaust system of accumulated
unburned gas. lf this is not done a spark could
ignite the gas and cause an exhaust explosion.
Failure to comply could cause severe personal
injury or death.

9. Start engine. Run engine at idle speed and with
NO load.

SELECTOR
SWITCH

fimr

ABC

AÏ 16
Cylinder
Engines

AT 12
Cylinder
Engines

ATGWGF 8
Cylinder
Engines

c

No Applica-
tion

No Applica-
tion

No Applica-
tionB

VHP¡/GF
16 Cylinder

Engines

VHPA/GF
12 Cylinder

Engines

VHPA/GF
6 Cylinder
Engines

A

Model 1611
for All 16
Cylinder
Engines

Model 1211
for All 12
Gylinder
Engines

Model 811
for6&8
Cylinder
Engines

SELECTOR
swtTcH
SETTING

IGNITION MODULE MODELS

4.10 - 2
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VGF IGNITION MODULE TIMING ADJUSTMENTS

10. Run the engine on primary fuel with the "D" lead
(found in the 7 pin connector from the lM) grounded to
the engine block and the CEC Detonation Sensing
Module (DSM) deactivated (14 pin DSM harness
disconnected from lM).

11. Check engine timing at the flywheel using a timing
light.

A cnuiloN Do not switch from posi-
tion 15 to 0, 0 to 15 or

make other large timing changes quickly while the
engine is running. The large timing change may
cause engine damage or shutdown.

NOTE: lncreasing the timing switch position by one will
advance the timing one degree. Decreasing the timing
switch position by one will retard the timing one degree.

12. Adjust the "A'timing switch as required to achieve
correct timing (see Figure 4.10-2). Single fuel ignition

adjustments are now compleie. lf you have a single fuel
application, continue with Step 16. lf you have a dual
fuel application, continue with Step 13.

13. Run the engine on secondaryfuel with the "D" lead
(found in the 7 pin connector from lM) open and the
CEC Detonation Sensing Module deactivated (14 pin

DSM harness disconnected from lM).

14. Check engine timing at the flywheel using a timing
light.

NOTE: lncreasing the timing switch position by one will

advance the timing one degree. Decreasing the timing
switch position by one will retard the timing one degree.

15. Adjust the "B" timing switch as required to achieve
correct timing (see Figure 4.10-2). Dual fuel ignition
adjustments are now complete.

A CNUTION To prevent the timlng
from being altered, al-

ways replace the white caps over the timing
swltches once the desired setting has been
selected. Disregardlng this information could re'
sult in product damage and/or personal lniury.

16. When timing adjustments are complete, replace
the white caps on the timing switches "A'and "8."

17. lf applicable, reconnect the DSM harness to the
14 pin connector on the lM. Activate the DSM. Refer to
Custom Engine Contro9 Detonation Sensing Module
(DSM) lnstallation, Operation, And Maintenance Manu-
a/ (Form 6268) for programming information.

A CAUflON It is the sole responsibil-
ity of the customer to

ensure that all product protection devices effective-
ly shut off both the ignition and gas simultaneously
in the event of any malfunctions. Disregarding this
information could result ln product damage and/or
personal iniury.

18. Verify shutdown switches and load carrying ability.

DISCHARGING THE STORAGE CAPACITOR

A WNRNING
lf the ignition switch is left in the ON position when a

CEC lgnition Module is disconnected, then the
spark plugs may fire when the lgnition system
harness is reconnected, and could cause severe
personal injury or death.

Before connecting the ignition harness (to the coils) to
the lM, discharge the storage capacitors to ground.

Attach one end of a wire lead to the crankcase and then
touch the other end to the harness connector pins on the
lM, one at atime. A snap may be heard when a capacitor
discharges.

A WNRNING
As a safety measure, ground all the pins. Some
breakerless ignition systems have more than one
storage capacitor. Severe personal iniury or death
could result.

FORM 6272 First Edition 4.10 - 3
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IGNITION MODULE DIAGNOSTICS AND
TROUBLESHOOTING

DIAGNOSTICS CHART

The lM is equipped with three diagnostic LEDs on front
of the lM housing: "Power," "Pickup," and "Application"

(see Figure 5.00-1). These LEDs give operators visual

confirmation on (1) incoming power, (2) Hall-effect
pickup signal, and (3) proper application settings.

During normal operation with the engine running the
"Power" LED is on, the "Pickup" LED is off, and the
"Application" LED is off. When the engine is not running

and power is applied to lM the "Power" LED is on, the
"Pickup" LED is on, and the "Application" LED is off. lf a
different condition exists, refer to Table 5.00-1'

Table 5.00-1 describes what an inerrant LED indicates

and provides troubleshooting suggestions to remedy
the situation if required.

sEcTloN 5.00

IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

TROUBLESHOOTING CHART

Table 5.00-2 is provided to assist the user in determin-

ing the possible causes of unsatisfactory lM operation,

as well as point out the corrective action that may be

taken to remedy the Problem.

lf problems persist, contact your local Waukesha

Engine Distributor or Waukesha Engine Product Sup-

port for assistance.

Troubleshooting the lM can involve some disassembly
of circuit board assemblies and other work of similar
nature. Only "qualified technicians" should undertake
these activities. lmproper handling of circuit boards and

electronic components can cause damage that may

render them unusable.

NOTE: Tabte 5.00-2 is only provided as a seruice to our

customers. The table should not be viewed as a
reflection of Waukesha Engine's actual experience with

this product.

A WARNING
Allow the engine to cool to room temperature
before cleaning, servicing, or repairing the unit. Hot
components or fluids can cause severe personal
iniury or death.

A WARNING
Always wear OSHA approved body' sight, hearing,
and respiratory system protection. Never wear
loose clothing, lewelry or long hair around an

engine. The use of improper attire may result in
severe personal lniury or death.

Figure 5.00-1. lgnition Module Diagnostic LEDs a WARNING
Do not install, set up, ma¡nta¡n, or operate any
etectrical components unless you are a technically
qualified individual who is familiar with the electri-
cal elements involved. Electrical shock can cause
severe personal iniury or death.

c

ffi
@

MffiÊrñdq

surs-¡flffi
ruÉr2mffi

ffiPffiÎil ffiR
ooo

ü

IMPORTANT

DIAGNOSTIC
LEDS
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IGNIT¡ON MODULE DIAGNOSTICS AND TROUBLESHOOTING

Refer to "IM Power
or Section 4.05

' Mqo.qet pattern does not match the application for which the lM selector switch is
s.et (ïor example: 6 versus I cylinder) oR the selector switch is in the B position
(No Application).

a. check the selector switch setting on lM. Refer to Table s.0o-7 for selector
Switch settings.

b. check lMpart number..lf part number of lM is not correct for the application,
replace lM. Refer to Table 5.00-3 for lM part numbers.

c. check P/N of timing disc instailed versus engine appr¡cation. rf part number of
IlTrlS_olsg ts.not correct tor the application, replace timing disc. Refer to
Table 5.00-3 for timing disc part nurnbers.

. Tim¡ng disc magnet is lost or is very weak.

a. ngs.9t qi_r gaq betwegn timing disc/gear and Hall-effect pickup. Refer to
','Hall-effect Pickup Testing Õn Engine With Ohmmeter,,'and iable 5.00_14 for
rnstructtons on resett¡ng the air gap.

b. Check the magnetism of the magnets in the timing,disc/gear. To check
Tgqletism, take a small steel object like a stiff feeler gauge approximately
0.040 (1.0 rnm) thick, and pass the gauge over the top"of öne 'o't tne máqn'ets.
I he relative pull on the gauge should then be compared with the oull of t"he
olher magnets. The pull on the feeler oauge should be about the bame for all
the magnets. Replace magnet(s) or timing- disc if necessary.

. H¿ll-effect pickup is lost (disconnected or failed) on a two pickup system
(AT engines).

a. Determine wh¡ch timing disc is not being sensed.

¡. îg..çt qi-r gag between timing disc/gear and Hall-effect pickup. Refer to"Hall effcct Pickuo Testino (7n trnninc lMith ()l¡¡tt¡¡¡otu." -.¡ i.xr^ E ññ i Á ta.
instructions on reåetting tñeãir gaË. 

-

Check wirino
Section 2.0d

tn

oN*"Application" LED
(Red)

. Engine is at rest.

. No Hall-effect pickup signal is being sensed by the lM.

a. ngs.gt qi-r gap betwegn timing disc/gear and Hall-efiect pickup. Refer to
','Hall-effect Pickup Testing Õn Engine with ohmmeter"'and iabre 5.00-14 for
tnstructtons on resett¡ng the air gap.

b Çhegk w.5!_S lql Eop-er connections. Refer to "lM power Requirements" in
Section 2.05 (VHP), Section g.0S (AT), or Section 4.05 (VcF).

c. check the Hall-effect pickup for proper_operation. Refer lo "Hatt-effect pickup
Testing" in this section. Replace Hali-effejct pickup if necessary.

d. Check the magnetism of the magnets in the timing disc/qear. To check
magnetism, take a small steel oõiect like a stiff feéler oa"uoe aooroximatelv
0.040 (1,0 mm) thick, and pass the gauge over the top"of öne 'òï tne mããnäts.
r ne rerativê pull on the gauge should then be compared with the oull of ihe
olher magnetsr The pull on the feeler gauge should be about the bame for all
rne magnets. Heptace magnet(s) or timing disc if necessary.

oN*
(ENGINE RUNNING)

"Pickup" LED
(Red)

. Normal operation
oN*

(ENGINE NOT RUNNING)

. lM does not have power (10 - 32 VDC).

a. Check to see if power source is within specification. Refer to ,lM power
Hequ¡rements" in Section 2.0S (VHp), Section 3.0S (AT), or
Section 4.05 (VGF) for power supply iequirements.

b. Check w¡¡g lq¡ gr.oper connections. Refer to "lM power Requirements" in
Section 2.05 (VHP), Section S.Ob (AT), or Section 4.OS (VGF).

c. Pe.rform dia_g_nostic test on lM circuit board assemblies by completing the steps
in "lg.nition Arlodute Tegting" in this secr¡on. Replace powér ooá'ro ãJ5emnry id
required and retest lM.

OFF*"Power" LED
(Green)

THENIF LED IS...LED

NOTE: * During normal operation with the engine running the',power" LED
the engine is not runn¡ng and power is apptieã to tM the'.power" LED is on,
condition exists, refer to the diagnostics prov¡ded ¡n the table.

is on, the "Pickup" LED is off, and the "Apptication" LED is off. When
the "Pickup" LED is on, and the "Application" LED is off . If a different

5.00 - 2 FORM 6272 First Edition



IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

Before referring to the troubleshooting procedures
in Table 5.00-2, check lM LEDs. During normal
operation with the engine running the "Power" LED is
on, the "Pickup" LED is off, and the "Application" LED is

off. When the engine is not running and power is applied
to lM the "Power" LED is on, the "Pickup" LED is on, and
the "Application" LED is off.

. lf a different condition exists, refer to the lM

diagnostics in Table 5.00-1.

Table 5.00-2. lgnition Module Troubleshooting Chart

. lf the LEDs are displaying normal LED operation and
lM operation is unsatisfactory, use Table 5.00-2 to

troubleshoot the lM sYstem.

NOTE: tf you completed the diagnostics in
Tabte 5.00-1, some of thetroubleshooting checks listed

in Table 5.OO-2 have already been completed.

lf problems persist, contact your local
Waukesha Engine D¡stributor or

Waukesha Engine Product SuPPort.4E. Replace lM's logic board assembly

Timing is Not
Conect

Correct tim¡ng d¡sc mount to #1 cylinder
position.Go to 4E4D. Check timing disc reference position to #1 cylinder

position.

Adiust conesponding timing switch
aciording to connectlon of "D" leadGo to 4D4C. Check if "D" lead of 7 pin harness is grounded

("A" switch active) or open ("B" switch active).

Adlust timing switch to desired timingGo to 4C48. Adjust engine timing with timing switch "A" or "B" on
tM.

Select conect appl
Selector

ication sett¡ng on
Switch.Go to 4844. Verify Selector Switch setting is correct for

application (see Table 5.00-7).

lf problems persist, contact your local'Waukesha 
Engine Distributor or

Waukesha Engine Product SuPPort.3A. Replace lM's power board assembly
One Output

Fires
Continuously

lf problems persist, contact your local.Waukesha 
Engine Distributor or

Waukesha Engine Product SuPPort.
2D. Replace lM's power board assembly following the
procedùre in "lgnit¡on Module Repair."

One Output
Does not Fire Replace faulty ignition coil(s).Go to 2D2G. Check ignition coils

Repair connect¡on or replace harnessGo to 2C28. Check Primary Coil Harness from lM to ignition
coils.

Replace faulty part.Go to 2824. Check spark plug and spark plug lead

Replace problem circuit board
assembly.

1H, Test lM to determine problem circuit board following
testing procedures in "lgnition Module Testing."

No Spark

Secure ground wire.Go to 1H1G, Verify ground wire is securely attached to ground
stud on lMãnd engine crankcase.

Replace Hall-effect PickuPGo to 1G1F. Verifv proper operation of Hall-effect pickup using
CEC lgniti'on Tester (see "Hall-effect Pickup Testing')

Replace Power Pickup Harness.Go to 1F1E. Visually check Power Pickup Harness for damage
and check harness with ohmmeter for continuity.

Find and correct shod in wiring
connected to "G" lead,Go to 1E

1D. Verifv no shod exists in wir¡ng connected to
"G" lead.-Disconnect "G" lead from on/off switch, safety
switches, etc.

lnstall correct lM for application.Go to 1D1C. Verify that lM installed on engine is correct model for
engine aÞplication (see Table 5.00-3).

Reset air gap.Go to 1C
18. Verify Hall-effect pickup gap is within specification
(see secfion "Hall-effect Pickup Testing" and
Table 5.00-14).

Supply 10 - 32 VDC to lMGo to 1B1A. Verify 10 - 32 VDC is available to lM.

IF CHECK IS NOT OK¡F GHECK IS OKTEST OR CHECK DESCRIPTIONSYMPTOM

FORM 6272 First Edition 5.00 - 3



IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

COMPONENTS
This section includes troubleshooting information for lM
components. Testing of the components may be
performed on the engine or using a test bench. Both of
these testing methods are included in this section. The
purpose of these tests is to determine the condition of
the lM and which circuit boards inside the lM need to be
replaced.

NOTE: The test bench required will be very similar to
ones used for testing magnetos. These bench tests
should only be performed by those individuals who have
the appropriate equipment (test bench) and prior
knowledge required to test magnetos.

The lM is an electronic, digital-circuit ignition system for
Waukesha spark-ignited engines (see Figure S.OO-2
and Figure 5.00-3). The system has no wearing parts
and uses the capacitor discharge principle providing
high energy, precision timed sparks for maximum
engine performance.

. Table 5.00-3 lists the Waukesha Engine part num-
bers for the various lM components.

. Table 5.00-4 lists the Waukesha Engine part num-
bers for the wiring harnesses used in the lM system.

. Table 5.00-5 lists the internal parts of the lM.

. Table 5.00-6 lists lM specifications.

. Table 5.00-7 lists the Selector Switch settings used
to set the lM for the engine application.

. Table 5.00-8 and Table 5.00-9 lists the part numbers
of the triggering magnets and Hall-effect pickup(s).

ln operation, the lM steps up the DC supply voltage to
charge an energy storage capacitor. SCR (silicon
controlled rectifiers) switching devices release this
stored energy in response to signals from the lM's logic
circuitry which processes signals from the rotating
trigger magnets. Six, eight, and twelve eylinder engines
employ one magnet for every firing cylinder of the
engine. Each firing occurs at a programmed number of
degrees after the magnet signal is received (see
Table 5.00-6). Unitsforthe 16 cylinderengines useone
magnet for every two firing cylinders with the odd firing
angle electronically synthesized by the lM circuitry. All
lMs use one additional index magnet that trails the last
{¡r¡ã^ ñ^^^^+ À.. ô l^^-^^^ ^- 1E )------ t)^- - - -t!ilrIrg rrrqyrrel uy v urrgtËrrù ut to uEgtEe!' (uepgf lulflg
on application). This indicates that another firing cycle is
beginning.

a slightly different system of components than the
standard lM found on all other Waukesha Engine
products. These engines use two Hall-effect pickups, a
timing disc, and a flywheel with magnets. The timing
disc, containing one magnet, is mounted on the cam
gear and signals the lM that another firing cycle is
beginning. The flywheel contains four (on BL-AT27GL
and 16V-AT27GL) or six (on 12V-AT2TGL) trigger
magnets which accurately signal the engine's crank-
shaft timing to the lM.

Figure 5.00-2. lgnition Module System
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IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING
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IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

474081 IA.740821740610

295844
(aty. 2)

305805K
with

and 280013M (Flvwheel)
305s09 (Magriet3)

16V-AT27GL

295844A305805NVHP 16

295844
3030-2^6_(Left Bank Cam Gear) and

305509 (frigger Magnets)
VGF 16

A.7408174740820740609

295844
(aty. 2)

305805K and 280513C (Flvwheet)
with 305509 ltvtagrìetê)

12V-AT27GL

295844305805E12V-AT25GL
295844A3058055VHP 5115G1
295844A305805PVHP 12

295844
3022268_(Left Bank Cam Gear) and

305509 firigger Magnets)'
VGF 12

474081 64740819740608

2958448
295844

305805L and 280513C (Ftvwheet)
with 305509 (Magnet's)

8L-AT27GL

295844A305805RVHP 6

295844A3058osAVGF 8

295844A305805VGF 6

LOGIC BOARD
ASSEMBLY

POWER BOARD
ASSEMBLY

¡GNITION
MODULE

HALL-EFFECT
PICKUP

TIMING DISC
ENG¡NE
MODEL

Table 5.004. Wiring Harnesses part Numbers

295497M
2954958 and

295495D
295841A16V-AT27GL

295497
2954954 (or)

295495D295841A12V.AT27GL
295497295495295841A12V-AT25GL

2954978
295495A

295495
(or)
B

295841A8L-AT27GL

48507369795A (or) 69692V2954958295841 N69796VHP 16
295497F69692J48506648506569796VHP 12
48506469792 (or) C295497848506648506569796VHP 6

v208497D (R.H.)
w208497D (1.H.)

6979a (or) F305628295495295841 B69796VGF 12

c4208497D69793 (or) V305628295495A295841 J69796VGF 8
H20849769792 (or) c3056294295495A295841J69796VGF 6

SHIELDED
PRIMAFNT
HARNESS

UNSHIELDED PRIMARY
HARNESS

SHIELDED
PrcKUP

HARNESS

SHIELDED
INPUT

HARNESS

UNSHIELDED PICKUP
AND INPUT }IARNESS

ENGINE

5.00 - 6
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1 Gasket,

1
Plug

2 Seal Screw 6-32x314"
12 Seal Screw 6-32x114"
4 Seal Screw 8-32x114"
10 Screw 8-32 x 1/2"
1 Gasket, 19 Pin connector
1 Gasket, 10 Pin connector
1

Gasket, 7 pin connector
1

Gasket, hous¡ng

1
Cap, 19 pin connector

1
Cap, 10 pin connector

1 Cap, 7 pin connector
2 lnsulators

'| Cap, 14 pin connector
1 Gasket, 14 Pin connector
2 Cap, Timing Switch

474081 5
llonition Module

GaàËet/Hardware Kit)

1 Gasket, Timing Potentiometer

See Table 5.00-3
Power Board AssemblY (See

Board AssemblY Also Contains an
Table 5.00-3)
lM Gasket/Hardware(Each Kit)

See Table 5.00-3
Looic Board Assemblv (see Table 5.00-3)

Board Aðsembly Also Contáins an lM Gasket/Hardware Kit)(Each

P/N OUANTIW DESCRIPTION
Table 5.00-5. lgnition Module lnternal Parts List

Table 5.00€. lgnition Module Speclfications

MODULE DIAGNOSTICS AND TROUBLESHOOTINGIGNIT¡ON

16V-AT27GL 4+1 1 72-45o-27 6235- 't
171 1-90- 80- 2071 -31 5-225-252 -270-297 -342

VHP 16 8+1 1' 0-30-45- 75-90- 1 801 65-1 120- 35- -210- 300-31 5225-255-270- -345
VGF 16 8+1 1 0-30-45- 75-90- 20-1 80- 265 -135- 1'l 0-225-2551 5 -345-270-300-31

12V-Al27GL 6+1 1 o-27 -60-87 -120-1 47 -180-207 -240-267 -300-327
1 2V-AT25GL 12+1 1 -60-87 -120-1 47 -180-207 -240-267 -300-327o-27
VHP 5115G1 12+1 1 90-1 20-1 50- 1 80 -210-240 -270-300-3300-30-60-

VHP 12 12+1 1' o-30-60-90- 1 20-1 50-1 80-2 1 0-240 -270-300-330
VGF 12 12+1 1 o-30-60-90-1 20-1 50-1 80-21 0-240-270-300-330

8L-AT27GL 4+1 1
1 80-2251 35-0-45-90- 1 5-270-

VHP 6 6+1 1 0-60- 'l 20- 1 80-240-300
VGF 8 8+1 't" o-45-90- 1 35- 1 80 -225 -270 -3'l 5
VGF 6 6+1 1" o-60-1 20-1 80-240-300

A-B-C-D-E-F (@ 6 cYL)
A-B-C-D-E_F-H:¡ (@ I CyL)

A-B-C-D-E-F-K-L-M-N-Þ-R (@12 çYL) ---. .

A-B-c-D-E-F-K-L-M-N-P-R-S-T-U-V (@ 1 6 CYL)

ENGINE
MODEL

NUMBER OF
MAGNETS

TIMING SWITCH
INCREMENT

ENGINE'

FIRING PATTERN . DISC DEGREES

FORM 6272 First Edition
5.00 - 7



IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

#pesitielrffi orSwitcHorsetti ngr-
the engine model (see Table S,O0-7). The Selector
Switch is a three position switch (4, B, and C). The
Selector Switch must be set during lM timing
adjustments. Use your finger or a screwdriver to switch
to the proper application.

NOTE: The lM is shipped from Waukesha Engine with
the Selector Switch in the B (No Apptication) setting.
Refer to Tizble 5.00-7 for Setector Switch settings.

Table 5.00-7. lgnition Module Selector Switch Settings

Table 5.00€. Triggering et

6.0 in.2958448

2.5 in.295844A

4.5 in295844

LENGTH "L"P/N

SENSING
END

518',-18
THREAD

CONNECT¡ON

/

L

IGNIT¡ON MODULE TESTING

¡GNITION MODULE TESTING . ON ENGINE

Testing The lM With The GEC tgnition Tester
The CEC lgnition Tester (p/N 475032) is designed to
quickly troubleshoot the various components of the lM
systêm (See FigureE.OO-4J.

The lgnition Tester instructions that follow check
operation of the lM, power supplied to the lM, wiring to
the ignition coils for the primary circuit, and the
secondary circuit from the ignition coils to the spark
plugs.

H 
rc{rf,o*ns'n

@ü
ÚE

/-f\
()
.#.*

@mq
@ruæruu

Figure 5.004. CEG lgnition Tester

SELECTOR
swtTcH

AÏGL 16
Cylinder
Engines

ATGL 12
Cylinder
Engines

ATGLA/GF
I Cylinder
Engines

c

No Applica
tion

No Applica-
tion

No Applica-
tionB

VHP¡/GF
16 Cylinder

Engines

VHP¡/GF
12 Cylinder

Engines

VHPA/GF
6 Cylinder
Engines

A

Model 1611
for All 16
Cylinder
Engines

Model 1211
for All 12
Cylinder
Engines

Model 811
for6&8
Cylinder
Engines

SELECTOB
swtTcH
SETTING

IGNITION MODULE MODELS

4+030550916V-AT27GL

6+030550912V-Nl27GL
4+0305509BL-AT27Gt
8+1305509VGF.16

12-t 1305509VGF 12

NUMBER OF MAGNETSMAGNETENGINE

SENSE THIS SIDE M8 THREAD

N - POLE

5.00 - 8 FORM 6272 First Edition



IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

A WNRNING A WARNING
Verlfy that the engine is purged of all fuel gas prior
to uslng the test unlt. Failure to do so may cause the
engine to rotate or start which could cause severe
personal injury or engine damage.

A WNRNING
Do not install, set up, maintain or operate any
electrical components unless you are a technically
qualified individualwho Is familiar with the electri'
cal elements involved. Electrical shock can cause
severe personal iniury or death'

A CNUflON Disconnect power suP-
ply to lgnition Module

before completing test wlth CEC lgnition Tester.
Electrical test equipment may be damaged if the
tests are not performed ProPerlY.

1. Disconnect power from lM.

2. Disconnectthe 7 pin Power Pickup Harness from the
tM.

3. Position the "OUTPUT/INPUT" switch on the lgnition
Tester to the "lNPUT" Position.

4. Plug the female cable from the lgnition Tester into the
lM 7 pin connector.

5. Plug the male cable from the lgnition Tester into the
free end of the 7 pin Power Pickup Harness.

6. Apply 10-32VDC power to the lM. The green
'POWER O.K." LED on the lgnition Tester will light
indicating power is applied to the lM. The LED does not
indicate thatthe power supply is within specification, but
that power is applied.

7. Rotate the "DISC CONFIGURATION" selector
switch to the proper magnet arrangement for your
application. For example; lf you have a 12 cylinder
engine, the knob should be rotated so that the white
indicating line is opposite the "12+1" marking.

8. Verify that the Selector Switch on the lM is set for the
proper application. Refer to Table 5.00-7 for Selector
Switch settings. Use your finger or a screwdriver to
switch to the proper setting.

Verlfy that the engine is purged of all fuel gas prior
to using the test un¡t. Failure to do so may cause the
engine to rotate or start which could cause severe
personal iniury or engine damage.

9. Verify that the engine has been properly purged of
fuel since the following steps will cause a functioning
unit to output a spark to all engine cylinders.

10. Position the "OUTPUT/INPUT" switch on the
lgnition Tester to the "OUTPUT" position.

11. The CEC lgnition Tester will send simulated
Hall-effect pickup signals to the lM. lf errors are

detected during this test, the LEDs on the lM will light
(see Table 5.OO-1 ,"lgnition Module Diagnostics Chart').
The lM should fire all outputs in sequence at a rate

equivalentto a magnetdisc speed of 661 rpm. Use any

convenient method, such as a spark plug glow indicator,

to check that each ignition coil and spark plug are firing'

12. Position the "OUTPUT/INPUT" switch on the

lgnition Tester in the "lNPUT" position at the end of the
test.

NOTE: The CEC lgnition Tester can also be used to

comptete a test of the Hall-effect pickup and Power
Pickup Harness. Referto "Hall-effect Pickup Testing On

Engine W¡th CEC lgnition Tester" later in this section to
perform the test.

13. After testing is complete, disconnect the lgnition

Tester and reconnect the Power Pickup Harness to the
tM.

lgnition Module Testing With Ohmmeter - On Engine

A WNRNING
Do not install, set up, operate, or maintaln any
electrical components unless you are a technically
qualified individual who is famlliar with electrlcal
etements involved. Electrical shock can cause
personal injury or death.

A CNUTION Disconnect the Power
supply from the lgnition

Module before attempting the ohmmeter tests.
Electrical test equipment may be damaged if the
tests are not performed ProPerlY.

NOTE: IJse Simpson Model 260 or equivalent analog
vott-ohmmeter to pertorm this test. Some ohmmeters
use reverse polarity, which will give incorrect results.

FORM 6272 First Edition 5.00 - 9



¡GNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

to the corresponding pin locations listed in
ïable 5.00-10.

2. Record each reading.

Table 5.00-10. Ohmmeter Tests

the next test. lf the results do not comply with
Table 5.00-10, replace the lM's power board assembly
and retest. Refer to "lgnition Module Repair" to replace
power board assembly.

lnfinite - replace power board assem-
bly and retest if reading is less than

1000 ohms.1'2

Pin "F"Pin "ERx100
lgnition Module
7 pin connector

lnfinite - replace power board assem-
bly and retest if reading is less than

250,000 ohms,1'2

Ground StudPin "G"

R x 10,000

lgnition Module
10 pin or

19 pin connector

Pin "V"Pin "G"

rÍt uTtft u

Pin "T"Pin "G"

Pin "S"Pin "G"

Pin "R"Pin "G"

Pin "P"Pin "G"

Pin "N"Pin "G"

Pin "M"Pin "G"

Pin "L"Pin "G"

Pin "K"Pin "G"

Pin "J"Pin "G"

Pin "l"Pin "G"

Pin "H"Pin "G"

Pin "F"Pin "G"

Pin "8"Pin "G"

Pin "D"Pin "G"

Pin "C"Pin "G"

Pin'!81Pin "Gl'

Pin "A"Pin "G"

READINGNEGATIVE
LEAD

POSITIVE
LEAD

OHMMETER
SCALE

TEST

F

@
G

@

s
@

V

@

N

@

H

@

T

@

U

@

L

@

P

@

B

@

J

@

K

@

c
@

M

@

@
E

@
R

@
A

D

æt

19 PIN
CONNECTOR

1O PIN
CONNECTOR

D

@

c
@

B@@c

@
A

@
H

@
E

@
F

I

@

J
@

NOTE: 1-The ohmmeter needte witt deftect and then move to a finat infinite reading within 5 seconds.
2 Refer to "lgnition Module Repair" to replace power board assembty.
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IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

A WARNINGlgnltion Timing Testing - On Engine

NOTE: For the fottowing fesfs fo be pertormed the

engine must be abte to operate at rated speed and no

load.

1. Verify proper power supply to lM (see

Figure 5.00-5). Correct if necessary.

NOTE: The tM system witt function properly with a

power source as defined in Figure 5.00'5. However, if the

suppty is capabte of providing a pulse current (higher

current levet for a shorter period of time such that the

average current is the same), the ignition will utilize that
putse capabitity. tn this case, the voltage fluctuations on

the suppty wiring, including the ground return to the

power source, may cause erratic operation of other
-electrical 

devices. For this reason, it is recommended

that the ignition power source whing, speciÍically the

ground return, be sized for at least 30 amps even though

the average current will be less than 6 amps.

Disconnect the power supply to the lgnition Module
when servlcing the ignition system' Failure to
disconnect the þower supply can result in electrical
shockn causing personal inlury or death'

2. Disconnect the power supply to the lM'

A CAUTION Observe correct PolarltY
when connecting Power

to the lgnition Module. Failure to correctly connect
the poùer supply may damagethe lgnition Module'

3. Ground the "D" lead in the Power Pickup Harness to

activate timing switch "A' on the lM' Connect the power

supply to the lM.

4. Rotate the "A' switch to the "0" position to place the

engine in its most retarded setting for this timing switch'

DC POWEN SOUBCES

BATTERY

2 AMP@ 24VDC
(fYPlcAL)

OP ERATIN G VO LTAG E R EQ U I B EM ENTS

STABTING 1O VDC MINIMUM
RUNNING 10 - 32 VDC

1O AMP
MINIMUM

FUSE - 10 AMP
RATING

(CUSTOMER
SUPPLIED)

MINIMUM WIRE SIZE 16 AWG,
25 ft. MAXIMUM LENGTH

FUSE. lOAMP :
RATING

(cusToMER
SUPPLIED)

E+

F

NOTE: An AC to DC power supply is not preferred unless care is taken to elim¡nate the possibitity of a momentary loss of AC power

which will result in an engiie'{nitão*r'. A voltage filter (battery) is recommended to etiminate voltage fluctuations'

NOTE: The CEC tgnition Module w¡tt function property w¡th a power source as.defined above. However, if the supply is capable

of providing a pulse current (higher current levetror a snäiàriãl¡oa oi t¡^" *ch that the average current is the same), the ¡gnit¡on

wiil utilize that putse capaoìiiyl ñ th¡s case, the vottage-fiuci1ãtør" on the supply wiring, inctudíng th.e ground return to the power

source, may cause errat¡, oí"iutiåiorîn"i ãø"tì¡"át aei¡ce". For this reason,'it is recommended that the ign¡tion power source

wiring, specificatry he groul:d'iåirii'i. i"ãa lirát'øãtieo urpt even though the average current wíll be tess than 6 amps'

NOTE: Atthough the cEC lgnition Modute witl function with a power supply..?f.,.1,0 - 32 VDC, a power s.upply
't*nlø"" 

thai a 2 vo¡ peãx-lo-pteak ripple) is recommendea tor comþátiøitity with other cEC products'
of 21 .6 - 30 VDC

o

ffir
ËE

o

o

o

o OCEC ENGINE
DRIVEN GENERATOR
SYSTEM (VGF ONLY)

BATTERY
CHARGER

POWER
SUPPLY

FORM 6272 First Edition

Figure 5.OO-5. lgnitlon Module Power Supply
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IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

no load.

6. Use a timing light to check the ignition timing. Record
the ignition timíng.

7. Use a screwdriver to slowly rotate switch .A' upwards
on the dial (0 - 15). Record the ignition timing at each
point. The ignition timing should increase onè engine
(crankshaft) degree for each upward position changé of
the timing switch.

8. Shut down engine.

9. Disconnect the power supply to the lM.

10. Unground the "D" lead in the power pickup Harness
to activate timing switch marked "B" on the lM. Connect
the power supply to the lM.

11. Rotate the "8" switch to the "0" position to place the
engine in its most retarded setting for this timing switch.

12. Start the engine. Run the engine at rated speed
with no load.

!3. Use a timing light to check the ignition timing.
Record the ignition timing.

14. Use a screwdriver to slowly rotate timing switch,,B"
upwards on the dial (0 - 15). Record the ignition timing at

engine (crankshaft) degree for each upward position
change of the timing switch.

NOTE: An overlap exbfs between timing switch 'A,,
and "B.'

lf the lM's timing switches respond correcfly proceed to
the nexttest. lf the timing switches do not respond in this
manner, replace the logic board assembly (see ',lgnition
Module Repair" in this section).

7 Pin And 3 Pin Connector Testing - On Engine

NOTE: The following 7 pin and 3 pin tests (see
Figure 5.00-6) are performed with the engine running at
no load and rated speed. The complete test can onty be
perfarmed on engines equipped with junction box
terminations. Engines without junction boxes will re-
quire bench testing or a fabricated test harness to check
pins "A," "B," and "C."

1 . Connectthe voltmeter positive and negative leads to
corresponding pin or wire listed in Table 5.00-11.

2. Record each reading.

3. lf the results comply with Table S.OO-11, proceed to
the next test. Follow the corrective action column of
Table 5.00-11 if the readings are out of specification.

7 PIN INPUT CONNECTOR
CEC IGNITION

3 PIN CONNECTOH
HALL-EFFECT PICKUP

F

E

D

A

B

c

OR

OR

OR

A

B

c

Figure 5"00-6. The 7 pin And 3 pin Gonnectors

Table 5.00-11. Testing The 7 pin And 3 pin Connectors

Check Wire Terminations0 VDC (Negative lnput Vottage)GroundPin F Or Wire1O VDC

7 Pin Or
3 Pin Connector

Check Power Supply10 - 32 VDC (Positive tnput Voltage)GroundPin E Or Wire30 VDC

Replace lM
Assembly

Power Board
and retest

5 VDC (When Open)
0 VDC (When Groundêd)

GroundPin D Or Wire

1O VDC

Correct Ground Lead And/Or
Rcnlacc Hall-effø¡t ÞinLr "'

O VDCGroundPin C Or Wire

Check Hall-efiect Pickup Or
Replace lM Power Boård

Assembly and retest
Approx. 5 VDCGroundPin B Or Wire

Check Hall*effect Pickup
4.4VDC Min. 100 Disc rpm With

10 - 32 VDC lnput Voltage
GroundPin A Or Wire

CORRECTIVE ACTIONREADING
NEGATIVE

LEAD
POStTtVE

LEAD
VOLTMETER

SCALE
TEST

5.00 - 12
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IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

Oscilloscope Testing - On Engine

The oscilloscope test checks the voltage pattern at the
ignition coil and the firing position of the cylinder' A
malfunctioning SCR or a defective coil will affect the
voltage pattern and/or its position.

NOTE: An oscilloscope (single channel) and two 10:1

oscitloscope probes are required to perform these tests'
The signats being monitored are 150 - 200 VDC,

positive polarity. The oscilloscope tests are written for a

singte channel oscilloscope. The use of dual channel
oscilloscope is permitted.

NOTE: The VGF series of engines does not include the
"G" tead in the Primary Coil Harness. Special pigtail
adaptors are available from Waukesha Engine for use
with oscilloscope testing (see Tàble 5.00-12). The
pigtait adaptor is installed between the Primary Coil
Harness and the IM. The wire that hangs out is the "G"

lead and can be connected to the oscilloscope.

Table 5.00-12. VGF Engine "G" Lead Test Plgtail
Adaptors

472062P48 - 16 Cylinder

472061L36 - 12 Cylinder

472060H24 - I Cylinder

472059F18 - 6 Cylinder

Test Pigtail P/NEngine Model

NOTE: For the following fesfs to be performed the
engine must be able to operate at rated speed and no

load.

1 . Connect the oscilloscope trigger input to the positive
(+) "A' (first firing) coil terminal.

2. Connect the reading probe to the positive (+) coil

terminal of each coil being checked and attach the
oscilloscope probe ground to an engine ground.

3. Start the engine. Run the engine at rated speed and
no load.

4. View the oscilloscope. Compare with the example
patterns shown in Figure 5.00-7.

NOTE: The waveform shape displayed on the oscillo-
scope should be similar in output (140 - 160 VDC) but
may differ in the time base because of the timing disc
speed, oscittoscope time base setting, or IM model.

5. lf the waveforms are not consistent with
Figure 5.OO-7, replace the lM's power board assembly
(see "lgnition Module Repair" in this section).

Figure 5.00-7. Oscilloscope Test Pattern
(6 Cylinder Shown)

Storage Capacltor Voltage Pattern Testing - On
Engine

The storage capacitor voltage pattern test checks the
voltage pattern on the storage capacitor which is

affected by the SCRs.

NOTE: An oscillosçope (single channel) and two 1O:1

oscilloscope probes are required to perform these tests.
The signats being monitored are 150 - 200 VDC,

positive polarity. The oscilloscope tests are written for a

singte channel oscilloscope. The use of a dual channel
oscilloscope is Permitted.

NOTE: Refer to Figure 5.00-8 for the scope pattern
pertaining to the particular lM being tested.

NOTE: For the following fesfs fo be pertormed the
engine must be able to operate at rated speed and no
load.

750 rpm - DISC - T¡ME BASE 100 pSEG/D|V

150 v.

100 v.

50 v,

0v.

750 rpm - DISC - TIME BASE 10 mSEC/D|V

150 V.

100 v.

50 v.

0v.

{.i##+#l+t#'
+

{+,r+4{+
+

+1+tn++.i+t +
+

+f+Èr-1+t'+1+++1'+1.

+
{+''S+i+++

i+i++'t+4++t.++++l

+
-1-

+

-,+-
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IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

2. Connect the oscilloscope reading probe to the
"G" lead of the Primary Coil Harness and the oscillo-
scope probe ground to an engine ground.

NOTE: The "G" lead pattern displays all firings of the
unit.

NOTE: With the "G" lead connected DIRECTLy to the
scope, the oscilloscope or meter should read
140 - 160 VDC. If voltage is low, check power supply
(including power supply to ignition wiring and grounds).

NOTE: The VGF series of engines does not inctude the
"G" lead in the Primary Aoil Harness. Speciat pigtait
adaptors are available from Waukesha Engine for use
with oscilloscope testing.

3. Operate the engine at rated speed and no load.
Observe the oscilloscope patterns. The patterns dis-
played should correspond with those in Figure S.OO-8.

NOTE: The patterns displayed on the oscilloscope
should be similar in output (140 - t6O VDC) but may
differ in the time base because of the timing disc speed,
oscilloscope time base setting, or lM model.

4. lf the patterns are not consistent with Figure 5.OO-8,
replace the lM's power board assembly (see "lgnition
Module Repair" in this section).

pattern and
engine model pertaining to the particutar lM being
tested. E n su re that the I M's cyl i nde r ti m i n g match es th at
of the engine.

NOTE: In order to complete this test on engine, the
flywheel must be marked with timing marks for att
cylinders.

NOTE: The engine must be able to operate at rated
speed and no load for this test.

1 . Start the engine and set to rated speed and no load.

2. Using a timing light, set the ignition timing to zero
degrees before top dead center (BTDC) or to the most
retarded ignition timing possible.

3. Using the timing light on each cylinder, ensure that
the ignition timing is the same for all cylinders. This can
be accomplished by using the timing light in conjunction
with a fully degreed flywheel. This will check the lM's
timing pattern.

4. If the timing pattern does not match the lM and
engine combination, replace the lM's logic board
assembly (see "lgnition Module Repaif!in this section),
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IGNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

[*+i{+

"-]
[*

*t
I *t

BAFD E(BA

SCOPE PATTERN "4"
P/N 740608 (MODEL 611)

750 rpm - DISC
SELECTOR SWITCH POSITION A

SCOPE PATTERN'8"
P/N 740608 (MoDEL 611)

750 rpm - DISC
SELECTOR SWITCH POSITION C

150 V.

100 v.

50 v.

0v.

150 V.

100 v.

50 v.

OV,

020 40 60
mSEC.

80 100 0 20 40 60
mSEC.

80 100

SCOPE PATTERN'C"
P/N 740609 (MODEL 1211)

600 rpm - DISC
SELECTOR SWITCH POSITION A

SCOPE PATTERN "D"
P/N 740609 (MODEL 1211)

600 rpm - DISC
SELECTOR SWITCH POSITION C

150 V.

100 v.

50 v.

0 v.

150 v.

100 v.

50 v.

0v.

o204060
mSEC.

80 100 0204060
mSEC.

80 100

SCOPE PATTERN "E"
P/N 740610 (MODEL 1611)

600 rpm - DISC
SELECTOR SWITCH POSITION A

SCOPE PATTERN "F''
P/N 740610 (MODEL 1611)

600 rpm - DISC
SELECTOR SWITCH POSITION C

f50 v.

100 v.

50 v.

ov.

150 v.

100 v.

50 v.

0v.

0 20 40 60
mSEC.

80 100 o20 40 60
mSEC.

80 100

Lt*l*t*t*t:
[¡i¡

:
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A
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M1(1F:EDcAI
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PNKtFED A
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il
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ilil
VUs lPfIrrl IL:FKECDAB

Figure 5.00€. Oscilloscope Patterns
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lGlìllTl€+{ M€ÐULE-T ected tirsuitab djust;
The following five tests require the use of a magneto able spark gaps. Additionally, one coil connected to

style bench testing appaiatus. ln order to eñsure the indicating degree wheel and an arrangement to

adcuracy of testing, ihese procedures should be connect its positive terminal individually to the
performåd only by those individuals having access to positive terminals of all other coils.

andexperiencewiththistypeof testingequipment.The . A wiring harness connecting the lM to the ignition
following is a list of required materials needed in order to coils.
construct a test stand:

. A variabte speed motor of 0.25 Hp or greater, 'fiYi|.,'|nharnesstoconnecttheHall-effectpickupto

capable of rotating 1000 rpm.

. A spark degree wheel graduated in 360 increments 
r fl DC power source capable of supplying

with the indicator attached to the driving shaft. 10 - 32 vDc' 6 amps'

. An attachment for the timing discs to be mounted to ' A means to elevate and maintain the lM to a

the motor driving shaft. controlled temperature of 150" F (65' c).

. A Hall-effect pickup (P/N 29SB44A) mounted to
sense the rotating magnetic disc.

INDEX

I

-+-
I

IGNITION SWITCH
-/ ctose FoR RUN2 oPEN FoRsroP

10 - 32 VDC

.l
PICKUP

OPEN FOR'8" SWITCH TIMING
CLOSED FOR'A" SWITCH TIMING

HARNESS
CONNECTOR PIN
ARRANGEMENT

G

H
E
c
A
J
B
D
F
I

+ A1 + M+ A3 + + A5 + cotL

18S-1S 22-145 81 + B2+ 83+ 84+ 85+ 86+ B7+ B8

\
T GROUND

(4 PLACES)

A1(+)
B1(+)
A2(+)
82(+)
A3(+)
83(+)
Aa(+)
Ba(+)
A5(+)
85(+)
Âß/¡I
B6(+)
A7(+)
87(+)
A8(+)
B8(+)

TIMING
swrTcH

/ corL
COMMON +

DEGREE
WHEEL

oa
aa

o
aaaaa aaaa

aaa

aaao
aaaa!

aao

A6+ A7+
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Figure 5.00-9. lgnition System Wiring Diagram For Test Stand
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Performance Testing - Bench Test

NOTE: lt is required that all bench tests be pertormed
with the lM heated to a temperature of 150" F (65" C).

1. Set each spark gap to 15 mm (0.5911.

2. Apply the corresponding input voltage as indicated
for each test (see Table 5.00-13). Operate the timing
disc at the speed indicated for each test.

Table 5.00-13. Bench Testing Voltage Output

All outputs fire at 15 mm gap24VDC900

All outputs fire at 15 mm gap24VDC400

All outputs fire at 15 mm gap1O VDC25

TESTINPUT
VOLTAGE

Dtsc
rpm

3. Check all the spark gaps to ensure the lM is firing
each gap.

4. Repeat this procedure for each disc rpm (see
Table 5.00-13).

5. lf the lM fires the gap at all indicated speeds, proceed
to the nexttest. Replace the lM's power board assembly
if it does not meet the specifications (see "lgnition
Module Repair" in this section).

Firing Pattern Testing - Bench Test

NOTE: Refer to Table 5.00-6 (lM Specification Table)
for the firing pattern pertaining to the particular lM being
tested.

1 . Set the degree wheel at "0" degrees for output "A' of
the primary harness.

2. Run the test bench. Record the firing pattern disc
degrees for output "A'which should be zero.

3, Record the firing pattern disc degrees for all other
outputs used by the particular lM being tested. (Exam-
ple: lM model P/N 740608 uses firing pattern:
A-B-C-D -E-F-H - | = 0-45-90- 1 35- 1 80-225-270-31 5
firing pattern disc degrees). Use a timing switch to
alternate between the remaining outputs.

4. Compare the recorded data with the firing patterns
listed in Table 5.00-6. lf the timing pattern does not
match the table, replace the lM's logic board assembly
(see "lgnition Module Repair" in this section).

lgnition Timing Testing - Bench Test

A WARNING
Disconnect the power supply to the lgnition Module
when servicing the ignition system. Failure to
disconnect the power supply can result in electrical
shock causing personal iniury or death.

1. Disconnect the power supply to the lM.

2. Ground the "D" lead in the ignition wiring harness to
activate timing switch marked "A'on the lM. Connect
the power supply to the lM.

3. Operate the test bench.

4. Rotate the "A' switch to the "0" position to place the
ignition in its most retarded setting forthis timing switch.

5. Record the firing pattern disc degrees for output "A'
of the Primary Coil Harness.

6. Use a screwdriver to slowly rotate switch "A'
upwards on the dial (0 - 15). Record the ignition timing
at each point. The ignition timing should increase one
half (0.5) disc degrees for each upward position change
of the timing switch.

7. Turn offthe test bench.

8. Disconnect the power supply to the lM.

9. Unground the "D" lead in the Power Pickup Harness
to activate timing switch marked "8" orì the lM. Connect
the power supply to the lM.

10. Rotate the "8" switch to the "0" position to place the
module in its most retarded setting forthis timing switch.

11. Operate the test bench.

12. Record the firing pattern disc degrees for output "A'
of the Primary Coil Harness.

13. Use a screwdriver to slowly rotate switch "8"
upwards on the dial (0 - 15). Record the ignition timing
at each point. The ignition timing should increase one
half (0,5) disc degrees for each upward posiiion change
of the timing switch.

NOTE: An overlap exists between timing switch '4"
and "B."

lf the lM's timing switches respond correctly, proceed to
the next test. lf the lM's timing switches do not respond in
this manner, replace the logic board assembly and retest
(see "lgnition Module Repair" in this section).
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+Pir*ndtPinGonnecffisting.- €ênch-Test festing:
'l . connect the voltmeter positive and negative leads to Bench Test

1 . Oonnect the oscilloscope trigger input to the positive unit'

l+) 'Ã'coilterminal. ,VOie: W¡tn nea1" tea¿ cornelte¿ AjeCftlto tne

the corresponding pin or wire listed in Table 5.00-11
(see Figure 5.00-6).

2. Record each reading.

3. lf the results comply with Table 5.00-11, proceed to
the next test. Follow the corrective action column of
Table 5.00-11 if the readings are out of specification.

Oscilloscope Testing - Bench Test

The oscilloscope test checks the voltage pattern at the
ignition coil and the firing position of the cylinder. A
malfunctioning SCR or a bad coil will affect the voltage
pattern and/or its position.

NOTE: An oscilloscope (single channel) and two 1O:1
oscilloscope probes are required to pertorm these tests.
The signals being monitored are 150 - 200 VDC,
positive polarity. The oscilloscope tests are written for a
single channel oscilloscope. The use of a dual channel
oscilloscope is permifted.

2. Connect the reading probe to the positive (+) coil
terminal of each coil being checked and attach the
oscilloscope probe ground to an engine ground.

3. Operate the test bench.

4. View the oscilloscope. Compare with the example
patterns shown in Figure 5.00-7.

NOTE: The waveforms displayed on the oscilloscope
should be similar in output (140 - 160 VDC) but may
differ in the time base because of the timing disc speed
or oscilloscope time base setting.

5. Turn off the test bench.

6. lf the waveforms are not consistent with
Figure 5.00-7, replace the lM's power board assembly
(see "lgnition Module Repair" in this section).

The storage capacitor voltage pattern test checks the
voltage pattern on the storage capacitor which is
affected by the SCRs.

NOTE: An oscilloscope (single channel) and two 10:1
oscilloscope probes are required to perform these tests.
The signals being monitored are 150 - 200 VDC,
positive polarity. The oscilloscope tests are written for a
single channel oscilloscope. The use of a dual channel
oscilloscope is permitted.

NOTE: Refer to Figure 5.00-8 for the scope pattern
pertaining to the particular IM model being tested.

1. Connect the trigger input of the oscilloscope to the
positive (+) "A'primary coil lead.

2. Connect the oscilloscope reading probe to the
"G" lead of the Primary Coil Harness and attach the
oscilloscope probe ground to an engine ground.

NOTE: The "G" lead pattern displays all firings of the

scope, the scope or meter should read 140 - 160 VDC.

NOTE: TheVGF series of engines does notincludethe
"G" lead in the Primary Coil Harness. Special pigtail
adaptors are available from Waukesha Engine for use
with oscilloscope testing.

NOTE: The patterns displayed on the oscilloscope
should be similar in output (140 - 160 VDC) but may
differ in the time base because of the timing disc speed
or oscilloscope time base setting.

3. Operate the test bench. Observe the oscilloscope
patterns. The patterns displayed should correspond
with those in Figure 5.00-8.

4. Turn off the test bench.

5. lf the patterns are not consistent with Figure 5.00-8,
replace the lM's power board assembly (see "lgnition
Module Repaif'in this section).
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HALL-EFFECT PICKUP TESTING

NOTE: Use the CEC lgnition Tester (P/N 475032) to
test the Hall-effect pickup. lf the tool is unavailable, use
an ohmmeter and a source of I - 12 VDC. The DC
source may be a small battery or a commercial power
supply.

Hall-effect Pickup Testing On Engine W¡th CEC
lgnltion Tester

The CEC lgnition Tester (P/N 475032) is designed to
quickly troubleshoot the various components of the lM
system (see Figure 5.00-10).

The lgnition Tester instructions that follow check the
timing disc/gear magnets, Hall-effect pickup, and the
wiring up to the lM.

H roa¡fþì tBfER

qru

@Fr
ÚE

o*
ffi

@ffigf,
@ruææu

Figure 5.00-10. CEC lgnition Tester

A WNRNING
Verify that the englne ls purged of all fuel gas prlor
to using the test unlt. Failure to do so may cause the
engine to rotate or start which could cause severe
personal lnlury or engine damage.

A WNRNING
Do not install, set up, maintain, or operate any
electrical components unless you are a technlcally
qualified individualwho is familiar with the electri-
cal elements involved. Electrical shock can cause
severe personal inlury or death.

A CNUilON Disconnect power sup-
ply to lgnition Module

before completing test w¡th CEC lgnltion Tester.
Electrical test equipment may be damaged if the
tests are not performed properlY.

1, Disconnect power from lM.

2. Place the "OUTPUT/INPUT" switch on the lgnition
Tester to the "lNPUT" position.

3. Disconnectthe 7 pin Power Pickup Harness from the
tM.

4. Plug the female cable from the lgnition Tester into the
lM 7 pin connector.

5, Plug the male cable from the lgnition Tester into the
free end of the 7 pin Power Pickup Harness.

6. Apply 10 - 32 VDC power to the lM. The green
"POWER O.K." LED on the lgnition Tester will light
indicating power is applied to the lM. The LED does not
indicate thatthe power supply is within specification, but
that power is applied.

7. Rotate the engine so that one of the timing magnets
is opposite the Hall-effect pickup. The "HALL EFFECT
PICK-UP O.K.' LED should light indicating proper
operation of the Hall-effect pickup. lf the LED does not
light, this indicates that a problem exists with the
Hall-effect pickup, the Power Pickup Harness, or the
pickup air gap is exceeding gap tolerance.

NOTE: The CEC tgnition Tester can also be used to
complete atestof the lM. Referto "Testing The lM With
The CEC lgnition Tester" earlier in this section to
perform the test.

L After testing is complete, disconnect the lgnition
Tester and reconnect the Power Pickup Harness to the
tM.
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Hall-effcct Pickup Testing Off Engine With
Ohmmeter

NOTE: Use Simpson Model 260 or equivalent analog
volt-ohmmeter to pertorm this test.

1. Connect the ohmmeter to the pins "A' and ground
"C" (see Figure5.00-11). Set the ohmmeter scale to
R x 10,000.

Figure 5.00-11. Hall-effect Pickup Test Wlth Ohmmeter

2. Connect the positive lead of an 8 - 12 volt power
supply to the "8" pin and the negative lead to the "C" pin.

3. Observe the ohmmeter while moving a magnet
(P/N 305509) or timing disc with magnets directly in
front of the Hall-effect pickup. The ohmmeter should
read low ohms with the magnet in place.

4. lf the meter reads infinite ohms (no deflection) with
the magnet in place, replace the Hall-effect pickup.

Hall-effecl Pickup Testlng On Englne Wlth
Ohmmeter

A WARNING
Turn the fuel and ignltion OFF when performing this
test with the Hall-effect pickup on the engine.
Failure to shut the fuel and ignltion off may result in
an exhaust explosion causing severe engine dam-
age and/or personal iniury or death.

1. ResetHall-effectpickup gap priortotestbycomplet-
ing the following steps:

A. Thread the Hall-effect pickup into the pickup
mounting hole until the pickup comes in contact
with the timing disc/gear.

B. Scribe a reference mark on the Hall-effect pickup
and atthe same point mark the housing or pickup
bracket.

C. Using the reference mark on the pickup as the
starting point, turn out üre Hall-effect pickup
counterclockwise to the amount listed in
Table 5.0O-14 to set the pickup to timing disc
clearance.

D. After the clearance is set, snug the locking nut.

Table 5.00-f 4. Hall-effect Alr Gap

NOTE: Use Simpson Model 260 or equivalent analog
volt-ohmmeter to perform this test.

2. Connect an ohmmeter to the pins "A'and ground "C"
(see Figure 5.00-11). Set the ohmmeter scale to
R x 10,000.

3. Connect the positive lead of an 8 - 12 volt power
supply to pin "8" and the negative lead to pin "C."

\

OHMMETER

B
B

Ac

METER WILL INDICATE
LOW OHMS WHEN

MAGNET IS PRESENT

8-12VDC
+

1 Full Turn Out
(+0, -1ll6ofaturn)

Ar27
12 Cylinder

(Cam Gear and Flywheel Pickup)

1 Full Turn Out
(+0, -1116 of a turn)(Cam Gear

Nl27
I Cylinder
and Flywheel Pickup)

3/4 Turn Out
(t1ll6ofaturn)

AT25
12 Cylinder

3/4 Turn Out
(t 1/1 6 of a turn)

VHP
6, 12, and 16 Cylinder

3/4 Turn Out
(t1ll6ofaturn)

VGF
'12 And 16 Cylinder

3/4 Turn Out
(t 1/16 of a turn)

VGF
6 And I Cylinder

HALL-EFFECT
PICKUP GAP

ENGINE
MODEL
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4. Observe the ohmmeter while cranking the engine
over with the starter (NO fuel or ignition). The ohmmeter
should read low ohms every time a magnet passes by
the pickup.

5. lf the meter reads infinite ohms (no deflection) with a
magnet in place, replace the Hall-effect pickup.

IGNITION COILS TESTING

The following test is to check the resistance of the
primary and secondary wiring in the ignition coils.
Replace any coils not measured to be within the stated
ranges.

NOTE: The use of an ohmmeter is required for the
following test.

A WNRNING
Disconnect the power supply to the lgnition Module
when seruicing the ignition system. Failure to
disconnect the power supply can result in electrical
shock causing personal injury or death.

1. Disconnect the power supply to the lM.

2. Disconnect the primary electrical wiring from the
coil(s) to be tested.

3. Disconnect the secondary wiring (spark plug wire)
from the coil(s) to be tested.

4. Connect the ohmmeter probes to the locations listed
in Table 5.00-15.

Table 5.00-15. Coil Resistance

5. Record ihe ohmmeter reading and compare results
with those in Table 5.00-15.

NOTE: Secondary resistance will vary somewhat with
temperature.

6. lf the readings are acceptable, connect the primary
and secondary wiring to the coil. Replace the ignition
coil if the readings are not within specification and
connect the primary and secondary wiring to the coil.

7. Repeat this procedure for all ignition coils tested.

8. Connect power supply to the lM.

IGNITION MODULE REPA¡R

NOTE: To retain Canadian Standards Association
(CSA) approvalfor a Custom Engine Contro9 tM, the
module MUST be returned to the manufacturer for any
modifications required to the circuit board (disassembly,
board replacement). A circuit board modified by anyone
other than the manufacturer will no longer be CSA
approved. This is a CSA requirement!

This section coniains replacement procedures for the
circuit board assemblies located inside the lM. The two
circuit boards located inside the lM are the power board
assembly and logic board assembly (see
Figure 5.00-12). Once a failed board is diagnosed, this
section is to be used to remove and replace the
defective board(s) and gaskets.

POWER BOARD
ASSEMBLY

LOGIC BOARD
ASSEMBLY

Figure 5.00-12. View Of Gircuit Board Assemblies
lnside lgnition Module

7200 - 10,200 Ohms
(Flange To H.V Cup)

0.3 - 0.5 Ohms
(Pin A To Pin B)

69694G

7500 - 10,200 Ohms
(Flange To H.V. Cup)

0.3 - 0.5 Ohms
(Pin A To Pin B)

69694F

7500 - 10,200 Ohms
(Flange To H.V. Cup)

0.3 - 0.5 Ohms
(Pin A To Pin B)

696948

5500 - 6900 Ohms
(Negative To H.V. Cup)

0.1 - 0.2 Ohms
(Pin + To Pin -)

69694

8000 - 9600 Ohms
(Output To Case)

0.2 - 0.4 Ohms
(Pin A ïo Pin B)

6061 5F

SECONDARYPRIMARYCOIL P/N
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The lM must be subjected to the five benclr tests
(Performance, Firing Pattern, lgnition Timing, Os-
cilloscope, and Storage Gapacitor Voltage Pattern)
at elevated, 150" F (65'C) temperature as described
previously in this section after repair, to verify that
the ignition meets the original specifications. After
the troubleshooting section has been used to determine
the problem component(s), this section will be used to
remove and replace the internal boards. Use the
Figure 5.00-3 and Table 5.00-5 to identify the proper
part(s) and part number(s).

NOTE: Replacement of electrical components located
on the circuit boards is not permitted. Each circuit board
is to be replaced as an assembly.

Use a lM GaskeVHardware Kit (P/N4740815) when
doing any repair work on a iM. The kit contains all
gaskets and insulated pads needed for the lM's
re-assembly. See Table 5.00-5 for a list of components
found in this kit.

A CAUTION Use a static mat and an
electrical wrist strap

when repairing a lgnltion Module. Statlc charges
can permanently damage the lgnition Module's
i nt¡ernalGi rcuit boards.

Required Equipment
. Static Mat

. Wrist Strap

. t116" Regular Screwdriver

. #2 Phillips Screwdriver

. l12" Wrench

. l14" Nutdriver

IGNITION MODULE DISASSEMBLY

NOTE: All lMs MUST be retested as described in
"lgnition Module Testing" whenever repairs (including
assembly and disassembly) take place.

Place the lM on a static mat. The technician must use a
wrist strap to reduce the possibility of static charges
being applied to the circuit boards.

Separating Power Board And Logic Board
Assemblies

1. Before disassembling lM, check and note the setting
of the timing switches "A" and "B" on the side of the lM. lf
the timing switch position(s) change during disassem-
bly/reassembly, you will know what position they were
set to prior to disassembly.

2. Remove the eight 6-32 x 3/8" screws securing the
Tpin and 10 or 19pin circular connectors to the lM
housing (see Figure 5,00-13).

7 PIN CIRCULAR
CONNECTOR

10 OR 19 P¡N CIRCULAR
CONNECTOR

6-32X318',
SCREW

Figure 5.00-13. lgnition Module - Side View

3. Rotate the lM so the backplate is facing upward and
place lM onto the static mat.

4. Remove the ten 8-32x1 12" sealscrews that secure
the backplate to the lM housing (see Figure 5.00-14).

Figure 5.00-14. Backplate Of lgnilion Module

Ø

¡;.\.;".¿

Ø Ø

Ø /ðl ,- Ø

TEN 8-32 X 1/2',
SEAL SCREWS iìr t,ä

Ø Ø

Ø Ø @
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5. Carefully push the two circular connectors (the 7 pin
connector and the 10 or 19 pin connector) into the lM
housing.

6. Being careful not to damage any wires, remove
the backplate with the power board assembly still
attached. The power board assembly and logic board
assembly are connected with a ribbon cable.

7. Disconnect the ribbon cable from the power board
assembly.

8. Remove the gasket from lM housing and/or back-
plate and clean both mounting surfaces.

Disassembling Power Board Assembly

1. Remove the gaskets from the two circular connectors
(the 7 pin connector and the 10 or 19 pin connector).

2. Remove the two screws holding Q1A and Q1B in
place from the backside of the backplate (see
Figure 5.00-15 and Figure 5.00-16).

Figure 5.00-15. Backplate Of lgnition Module

STANDOFFS

TRANSFORMER

01A AND 01B

Figure 5.00-16. Power Board Assembly lnside
lgnition Module

3. Using a nutdriver, remove the two standoffs on the
topside of power board assembly opposite of transform-
er (see Figure 5.00-16).

4. Remove the two standoffs, flat washers, and lock
washers securing transformer to power board assembly.

5. Carefully lift the power board assembly off of the
backplate while holding transformer (transformer is
NOT mounted to board).

6. Leave remaining four screws and standoffs on
backplate (see Figure 5.00-17).

C]ç

ü
@ C,/ \o

/\
i)

.)

o

i)

@

FOUR 8-32 X 1/4',
SEAL SCREWS

t¿ì'it

i..n

{,ii)

ç; e '"-r'il'

,i\ @

1i\iyJ TWO 6_32 X 3/4,
SEAL SCREWS

Figure 5.00-17. Remaining lnstalled Screws And
Standoffs On Backplate

Disassembling Logic Board Assembly

1. Remove the white caps from the timing switches "A"
and "8" on side of the lM.

2. Using a wrench, remove the two securing nuts
attaching the timing switches to the lM housing.

3. Remove the four screws holding the ground plane to
logic board assembly and lift out ground plane (see
Figure 5.00-18).

LOGIC BOARD ASSEMBLY

FORM 6272 First Edition

Figure 5.00-18. Logic Board Assembly
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4. Remove the four 6-32 x 3/8" screws securing the
14 pin circular connector to the lM housing (see
Figure 5.00-19).

i:@
A

6-32 X 3/8"
SCREW

-14 PIN EIRCUTAR
CONNECTOR

Figure 5.00-19. lgnition Module - Side View

5. Carefully push the 14 pin circular connector into lM
housing.

6. Using a nut driver, remove the four standoffs holding
the logic board assembly in place.

7. Lift up on the end of the logic board assembly
opposite of the timing switches. Carefully remove the
logic board assembly by sliding the circuit board up and
away from the timing switch holes.

8. Remove the gasketfrom the timing switch knobs and
the gasket from the 14 pin circular connector.

IGNIT¡ON MODULE ASSEMBLY

Assembling Logic Board Assembly

1. lnstall new gasket onto the timing switches

2. lnstall new gasket onto the 14 pin circular connector
on the logic board assembly.

3. Carefully position the logic board assembly above
the open end of the lM housing with the components
facing up.

4. Slide the timing switch end of the logic board
assembly into the lM housing.

5. Continue to slide the circuit board assembly into the
lM housing. Make sure that the timing switches are
placed into the appropriate holes in the housing.

6. Verify that the logic board assembly is sitting flat in
the lM housing.

7. Place the 14 pin circular connector in hole in lM
housing and fasten connector with screws.

8. lnstall the two securing nuts onto the timing switches
securing the timing switches to the housing. Tighten
nuts alternately and carefully so standoff holes align
with the holes on the logic board assembly.

9. lf necessary, adjust timing switches "A" and "8" so
that the switches are in the correcflsame position they
were before disassembly and reassembly of the lM.

10. lnstall white caps onto timing switches "A" and "B"

on lM.

11. lnstall the four standoffs mounting logic board
assembly to housing and tighten with nutdriver (do not
over tighten).

12. Using four screws, mount the ground plane to the
standoffs on the logic board assembly.

Assembling Pover Board Assembly

1. Place power board assembly on backplate with
transformer on screws (with mounting screws and
standoffs still in position on backplate).

2. Place a flat washer then lock washer on each screw
holding transformer.

3. Place a standoff on each of the four screws holding
the power board assembly on backplate and tighten
standoffs with nutdriver.

4. lnstall two screws (6-32 x 3/4") through bottom of
backplate, mounting Q1A and Q1B.

5. lnstall new gaskets on ihe 7 pin circular connector
and the 10 or 19 pin circular connector.

6. lnstall new gasket on lM housing.

Completing lM Assembly

1. Plug ribbon cable from logic board assembly into
power board assembly (note pin orientation).

2. Place circular connectors (7 pin connector and 10 or
19 pin connector) in holes in lM housing and mount
connectors with appropriate screws (make sure gas-
kets are in place) (see Figure 5.00-20).

3. Screw backplate to housing using appropriate
screws.

4. The lM must be subjected to the five bench tests
(Performance, Firing Pattern, lgnition Timing, Os-
cilloscope, anci Storage Capaciior Voitage Pattern)
at elevated, 150" F (65" C) temperature to verlfy that
the ignition meets the original specifications.
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¡GNITION MODULE DIAGNOSTICS AND TROUBLESHOOTING

7 PIN CIRCULAR
CONNECTOR

10 OR 19 PIN CIRCULAR
CONNECTOR

6-32X318',
SCREW

Figure 5.00-20. lgnition Module - Side Vieru

TOOL DEFINITIONS

Analog Vott Ohmmeter (VOM): An industry standard
analog meter such as the Simpson 260 VOM (or equal)
used to measure AC voltage, DC voltage, Amperes and
Ohms in electrical circuits. Some voltmeters use
reverse polarity, which will give incorrect results.

Grimping Tools, Wlre Gutters, And Wire Strippers:
Tools which are useful in making electrical connections.
Electrical connections that are soldered after being
crimped with ratchet style crimpers offer the best
connections possible. Soldering protects the exposed
copper of a copper wire from corroding due to H2S or
oxidation. Ratchet crimpers provide uniform crimps with
proper compression regardless of the technician.

Digital Volt Ohmmeter (VOM) (Optional): A tool that
measures voltages and resistances more accurately
than analog VOM meters, but may have problems
displaying these readings in high electrical noise
environments such as around CD ignition systems.
Features that are an advantage over analog meters are:
peak hold, peak minimum and maximum storage.

Megger: A useful tool to help find voltage leakage
between wires or ground when an ohmmeter does not
detect a short. Meggers use a 500 volt signal to test for
short circuits that may only occur under conditions of
high voltage. This voltage is similar to the Capacitor
Discharge (CD) ignition voltage and will help to detect
moisture problems in conduits, connectors, and ignition
primary harnesses.

Oscilloscope: An instrument in which the variations in

voltage appear and can be measured by reading a

visible wave form. A single or dual channel with external
trigger capabilities and two 10:1 probes are required
(100:1 probes are also acceptable). A 10 MHz oscillo-
scope is fast enough for field requirements (digital
scope is not required).

Timing Light: A tool which is used to measure an

engine's ignition timing. An inductive type timing light
functions by clamping the inductive pickup over the
spark plug wire and pointing the light emitting end of the
timing light onto a timing strip usually located on the
engine's flywheel. lt can also be used to determine if
energy stored in the storage capacitor is being delivered
to the primary of the coil. Battery power types (two
"D" cells) are the most convenient.
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WAUKESHA ENGINE DlVlSlON, DRESSER EQU¡PMENT GROUB INC:

EXPRESS LIMITED WARRANTY FOR CUSTOM ENGINE CONTROLS-

INTRODUCTION
The Custom Engine Control@ (CEc) are sold as standard, or as options on new Engines or as Genuine Service Parts, and includes the Detonation Sensing Module

(DSM), Air Fuet Modute (AFtvt), Turbocharger conrrot M"äñ döMi; ãüi lòiräi"ñ;u"¿rte lttrrt¡, or any other conlrol device identìfied as a cEc product'

I. TERMS OF EXPRESS LIMITED WARRANTY
waukesha Engine Division warrants that it will repair.or replace, AT ITS ELECTION AND EXPENSE, any CEC installed on an engine, or Enginatoro, or product

(hereinafter referred to as',products,,) manufactured nv rÍüåi-r,Ëtn., òip*ãnã""¿ as a cenuine servicé Part, which proves to háve had a defect in materiaì or

workmanshiP.

II. TERM LIMITATIONS OF EXPRESS LIMITED WARRANTY
A. Thiscoverageshallcommenceuponinitialnewproductsstart-updateorthepurchasedate,inthecaseofservicepartssales,andshallexpireupontheearìier

of the following:
1. New Products

A, .12 months after the initial new Product start-up date; or

B. 24 months after the original shipment date of the covered Products by Waukesha Engine Division

2. Genuine Servìce Parts
A, 12 months from the date the CEC is put into service; or

B. 1 I months from the purchase date

B. Notwithstanding the foregoing, Waukesha f urther warranls thal it will repair or replace, AT ITS ELECTION AND EXPENSE, any component of the Wâukesha
- Þ.ouòt dámag"ed as thddireît result of a warrantable defect in a cEc product,

III. WAUKESHA'S RESPONSIBILITIES UNDER THE EXPRESS LIMITED WARRANW

Waukesha shall be resPonsible for:
A. The repair or replacement, at waukesha's eleclion, of covered defective parts and all reasonable labor required regarding a warranted failure during the
'' 

.xp,"èä timiteo iuur,á'riii'ið,ñ- 
'Aä;;; 

t"b.;;tiati ùe provided by Waukeéha's aulhorized contractor or distributor'

B, For the repair of CECs installed on Products shipped fiom Waukesha, reasonable and necessary lravel and expenses incurred by Waukesha's authorized

contraclor or distr¡butor.
C. Replacement of lubricating oil, coolant, filter elements, Waukesha supplied engine compÕnents, or other normal maintenance items that are conlaminated

anàior damaged as a direót result of a warranled faìlure

lv. owNER,s REsPoNslBlLlTlEs UNDER THE EXPRESS LIMITED WARRANTY

Owner shall be resPonsible for:
A. The operatìon and maintenance of the Producls within the guidelines established by Waukesha.

B. Making the products available to waukesha or waukesha'ð authorized contractors or distributors for any warranty repair, during normal business hours

C. All additional costs incurred for premium or overtime labor, should owner request that repairs be made on a premium or overtime schedule

D. All costs incurred as the result òf removal or reinstallation oT the Products as may be required to effect any warfanted repair.

E. All administralive costs and expenses resulting from a warranted Tailure'

F. Any costs of lransportation, towing, repair facilities, or associated costs'

G. All travel, mileage, and other relatód Distributor costs and expenses associated.with repair under the terms of the Service Parls Warranty'

H. All additional labor time in excess of Waukesha's Labor Guide for the warrantable repair'

L Loss of revenue and loss of/or damage to real and/or personal property

V. LIMITATION OF WAUKESHA'S OBLIGATIONS
The obligat¡ons of Waukesha under this express limited warranty shall be waived and voided, and Waukesha shall.not, thereafter, be responsible for:

a anv faiture result¡no from owner or operator abuse or negleá, including but not by way of limitatìon, any operation, Installation, application, or maintenance
' ' ;ä"iidõi iñãóôðràaÀce witn guidetines or specificatioñs establisherj by Waukesha: or

B. Àny failure resultìng from unauthorized modifications or repairs of the Products; or

c. Any failure resulting from overload, overspeed, overheat, accident, improper storage; or

D. Faiure of owner to promptly provide nolice of a claimed defect; or

E. Failure of products Ìor whiih waukesha did not receive properly completed start-up reports; or

F, Repairs of a covered failure performed with non-genuine Waukesha parts; or

G. Repairs of a covered failure performed by non-authorized contractors or distributors; or

H. Failure to make Products available to Waukesha or ils authorized representatives; or

l. Failure to supply documents such as drawings and specifications reiating to the specific applicat¡on of the Products; or

J. lmproper d¡agnósis of a product problem for which a cEc product ¡s replaced,

K, Failure of service parts for which waukesha did not receive proper documentation concerning the service Parts purchase date from an authorized waukesha

Engine Distributor; or
L. Ani failure of a Service Part resulting from misapplication or improper repair procedures; or

M. Any failure or damage resulting frornthe improper or extended storage of a Service Parti or

N. Fréight, Customs, gioker Feeõ, and lmport Duties if appropriate documentation is not provided

VI, APPLICABILIW AND EXPIRATION
The warranties set out above are extended to 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 perlods

VII. WARRANTY ADMINISTRATION
Thìs warrantv is administered exclusively by an author¡zed waukesha Distributor. The invoice for the falled service Parts must be provided to the Dislributor to

determine whether the warranty ¡s applicable

contact Ìhe nearest authorized waukesha Distributor for assistance with warranty matters or questions. The location of the nearest authorized Disiributor is

ávailable by contacting Waukesha Engine Division al (414) 547-3311'

THE FoREGoTNG SETS FoRTH wAuKESHAs oNLy oB-LtcÂïoNS AND owNERs' 
-EXCLUSIVE 

REMFlY FoR qR.EAcH oF wARRANW, WHETHER sucH

cLArMs ARE BASED oN BREASH oF coNTRAcr, rbïi'tr¡rõlüórnc l,iËcirceÑcÈ-ÀÑo'Sin-rcr LlABlLlr$,oR orHER rHEoRlES, AND rHE

F.REG.TNG rs ExpRESSLy rN LIEU oF orHER w¡ñääHiÈË-víiäis'ó-ñËä ËiÞReöèeo, r¡¡rputeD, AND srAruroRY INCLUDING wlrHour
LilrilrnÏöñlrhe lm-plIeb wnnnANT|ES OF MERCHANTABTLTTY AND FTTNESS.

Notwlthstanding the preceding, in no event shall waukesha be liable for any direct, special, inc¡dental,-or consequent¡al damages (whelher denominated in

contract, tort srrict tiabirity, negtigence, or orher theor¡"ijåi¡-"iöã-uiòiirítJ Àgrõe'irent ór ttre use of any Prod'ucts prov¡ded under this Agreement'

anv action arisinq hereunderor relat¡ng hereto, whether based on breach of contract,tort (¡nclud¡ng negligLnce and strict liability), or otherÌheories must be

öåffi;äã ñiiitÌ" i*ãiziÍeãr" àtteittre cau3e of action accrues or it shall be barred.

BINDING ARBITRATION
(a) Buyerandsellershallattempt,ingoodfaith,toresolveanydisputearisingoutoforfelatingtothisagfeemen-t,ortheproductsandlorserv¡cesprovided

hereunder, prompily by negotiation between execut¡veË. if ìhä matter naË not ¡een ieiolvla within-sixty (60 days oi a party's request for negotiation'

e¡ther pant may in¡i¡at'e arb¡tration as herein after provided'
(b) Any d¡spute ar¡sing out of or related to th¡s.agreement or the products.and/or services provided hereun-der which has not been resolved by the

negotiation proc"orre ¿àõåi¡Ë"iãÈãr"sñåii ¡"1ettËã'bìvÏ¡iä¡"õ aìo¡tiation aãminisieieã üytne nmerican Arbitration Association ¡n accordancewith

its commerciat Arbitration Rutes and iudgment on tñ;;viä;ä;;n-dered by the arrììiator(s¡ rñay be entered in any court having ¡urisdiction therêof'

(c) unless Buyer and seller otherwise agree in wr¡ting, the arbitration panel ihall.cons¡st oi t'hree arb¡trators. The arbitrator(s) shall have no authority to

âward DUnir¡ve orotherdamaqes nor measured bvth;ó;;;¡;;rtfart\7;sactualdamålesana may not, in anyevent, make any rul¡ng, finding orawardthat

;;;;ãi;;form to itre iérnis and condition ofihis àgreemeñt. The law of Texas shall govern.

(d)Thearbitrationproceedingshallbeconducted¡nErgl¡sh,inDallas,Texas'
òee Form M-462 tor the most currenl warranty terms' Effective Apr¡l 1, 1999
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HOW TO USE THIS MANUAL

Your purchase of a Waukesha VHP Series engine was a
wise investment. ln the industrial engine field the name,
Waukesha Engine, stands for quality and durability. With
normal care and maintenance this engine will provide
many years of reliable service.
Before placing the engine in service read Chapters 1

and 2 very carefully. These chapters cover Safety,
General lnformation and Engine Operation,
Section 1.00 - Warning Tags And Decal Location -
gives the location of all warning tags and decals and will
showyou a duplicate of each tag is illustrated in case the
decals or tags have been lost or damaged.
Section 1.05 - 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-
LOWTHEM COMPLETELY -
Section 1.10 - Rigging and Lifting Engines - provides
information on engine weights and proper lifting proce-
dures.

Section 1.15 - General lnformation - Provides basic
data on the engines such as; engine plate data,
specifications and description.
Section 1.20 - Engine Systems - provides basic
information on each engine system.
Section 2.OO - Engine Startupand Shutdown - provides
prestart inspection, troubleshooti ng, routi ne startup and
shutdown.

This manual contains both operation and maintenance
instructions for the VHP engines. 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 lndex at the back of the
manual.

ALWAYS BE ALERT FOR THE SPECIAL WARNINGS
WITHIN THE MANUAL TÐff. 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 INFORMA.
TION THAT RELATES TO POSSIBLE DAMAGE TO
THE ENGINE OR ITS COMPONENTS DURING EN.
GINE OPERATION OR MAINTENANCE PROCE.
DURES.

Recommendations and data contained in the manualis
the latest information available at the time of this printing
and is subject to change without notice. Since engine
accessories may vary due to customer specifications
consult your local distributor or Waukesha Engine
Division Service Operations Department for any in-
formation on subjects beyond the scope of this manual.
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CHAPTER 1 . SAFEWAND GENERAL

CONTENTS

SECTION 1.OO . WARNING TAGS AND DECAL LOCATIONS

SECTION 1.05 . SAFETY

SECTION 1.10 - RIGGING AND LIFTING ENGINES

SECTION 1.15 - GENERAL INFORMATION
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sEcTloN 1.00

WARNING TAGS AND DECAL LOCATIONS

WARNING TAGS AND DECAL
LOCATIONS

Warning tags and decals are placed so that they are
visible and readable by the operator when the engine is
running. This section provides detailed diagrams and
location of the safety labels on VHP engines.

A WNRNING
All warning tags and decals must be visible and
readable to the operator when the engine is running.
Make sure all warning tags and decals remain
legible and attached. Likewise, all warning tags and
decals removed during any repair work must be
replaced in their original position before the engine
is placed back into service. Old or badly worn decals
and tags should also be replaced. Failure to
properly replace these important tags and decals
can result in severe personal injury or death.

NOTE: The labels shown in this manual are for current
production engines. Your engine may have the previous
labels, which do not have visuals. The previous labels,
although they look different, will contain similar wordage
and willbe located very close to the position of the new
labels.

NOTE: Not all labels are installed on all engines.
Application will depend on model of engine and optional
equipment ordered. Example: airþas starter instead of
an electricalstarter.

Clean surfaces of engine of all dirt, oil, etc. before
applying labels.
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WARN¡NG TAGS AND DECAL LOCATIONS

VHP 6 CYLINDER ENGINES
The warning labels on the VHP 6 cylinder engine have specific placement, and must be replaced if they are defaced or
removed for any reason. Table 1 .00-1 describes where each label is located. Figure 1 .00-1 shows the exact location of
each label,

Table 1.00-1. VHP 6 Cylinder Engine Safety tabels

a On front and rear lifting eyesLifting lnstructionsSafety2't19304

a On control panel on right side of engineEyelgar ProtectionCaution211920F

a Located next to turbocharger or exhaust outletHot ComponentsCaution211920D

a On side of crankcase, near baning deviceBaning DeviceWarning21191 1C

o Nytyed on governor control rod on right side of engine.Built Without Engine ProtectionWarn¡ng2119118

a On carburetor body, right side of engineMaximum Gas lnlet PressureWarning211910N

a On the fywheel housing (Q or the intercooler housing (GS|,GL)Safety GuardWarning211910K

a On the front gear housingSafety GuardWarning211910J

o On the front of governor drive housingSafety GuardWarn¡ng2119104

LOCATIONSUBJECTTAG/PLATE
TYPE

LABEL
TYPEP/N
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WARNING TAGS AND DECAL LOCATIONS

BIGHT VIEW
P/N 211 P/N 2119118

P/N 2119304 P/N 2119304

P/N 2fi910A

P/N 211910K

P/N 211911C P/N 2119f0N

NOTE: Labels shown apply to standard engine. Labels
can be affected by optional equipment specified.

LEFTVIEW

P/N 211920D

P/N 211

P/N 211910J

.li P/N 211910K

P/N 21191rC

Si []i.i i.tit ì,!t 1i':
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WARNING TAGS AND DECAL LOCATIONS

VHP 12 CYLINDER ENGINES
The warning labels on the VHP 12 cylinder engine have specific placement, and must be replaced if they are defaced
or removed for any reason. Table 1 .00-2 describes where each label is located. Figure 1.O0-2and Figure 1 .00-3 show
exact location of each label.

Table 1.00'2. VHP 12 Gylinder Engine Safety Labels

a On right flywheel housingGas lnlet PressureWarn¡ng21t911E

a On right rear by the air/gas starterGas lnlet PressureWarning2119t1

a On prelube mounting bracketVent Flammable GasWarning211910W

a On right flywheel housingVent Flammable GasWarning211910S

a On water pipe on front on engine

On right and left water ¡nlet tubeso
Safety GuardWarning211910L

a On front and rear lifting eyes, both sides of engineLifting lnstructionsSafety21 1 9304

a On control panel on each side of engineEye/Ear ProtectionCaution211920F

a On heat shield near turbochargers or exhaust outletHot ComponentsCaution211920E

a On the rear lifting eyes (G engines only)

On both sides of the water manifold, directly behind the
exhaust outlet (G engines only)

aHot ComponentsCaution211920D

On the empty magneto drive housingBuilt Without lgn¡tion SystemWarning2119t1D

a On both sides of crankcase, near barring deviceBarring DeviceWarning211911C

o Nytyed on governor control rod on right side of engine.Built Without Engine ProtectionWarning2 t't 9118

On carburetor bodies, both sides of engine

On air cleaner/carburetor housing both sides of engine
(Draw - thru engines only)

Maximum Gas lnlet PressureWarning211910N

a On the intercooler support brackets

On the rear lifting eyes (G engines only)a
Safety GuardWarning211910K

a On the front gear housingSafety GuardWarning211910J

a On the governor drive (G engines only)Safety GuardWarning2119104

LOCATION:SUBJECTTAG/PLATE
TYPE

I.ABEL
TYPEP/N
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WARNING TAGS AND DECAL LOCATIONS

5115GL SHOWN
FRONT VIEW

P/N 211 P/N 211930A

REAB VIEW

P/N 211 P/N 211920D

P/N 211930A P/N 211930A

P/N 211910K
P/N 211910K

P/N 211911

NOTE: Labels shown apply to standard engine. Labets
can be affected by optional equipment specified.

FORM 6277 First Edition

Figure 1.00-2. VHP 12 Cylinder Safety Label Locations
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WARNING TAGS AND DECAL LOCATIONS

5115GL SHOWN

LEFTVIEW
PiN 211920D P/N 211

P/N 211910N

P/N 211910W P/N 211920E

/ì
P/N

211910L

P/N 211910K

P/N 21r910J
P/N 211920F P/N 21f910N P/N 211911C

RIGHT VIEW
P/N 211920E

P/N 211920F

P/N 21r91oN PiN 2119118

P/N 2r192oE

P/h¡ 211920D

P/N 211910K P/N
211910t

P/N 211910S

P/N 211911C

P/N 2119104

P/N 211911E P/N 211910N

NOTE: Labels shown apply to standard engine. Labels
can be affected by optional equipment specified.
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Flgure 1.00-3. VHP 12 Cylinder Safety Label Locations
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WARNING TAGS AND DECAL LOCATIONS

VHP 16 CYLINDER ENGINES
The warning labels on the VHP 16 cylinder engine have specific placement, and must be replaced if they are defaced
or removed for any reason. Table 1.00-3 describes where each label is located. Figure 1 .00-4 and Figure 1.00-5 show
exact location of each label.

Table 1.00-3. VHP 16 Cylinder Engine Safety Labels

o On back plate of engine, both sides of the flywheelSafety GuardWarning211910M

a On front and rear lifting eyes, both sides of engineLifting lnstructionsSafety21 t9304

a On engine control panelEyel9ar ProtectionCaution211920F

a On sides of intercoolers, near turbochargers or exhaust
outlet, both sides of engine

Hot ComponentsCaution211920E

a On side of crankcase, near barring deviceBarring DeviceWarning21191'1C

a Nytyed on governor control rod on right side of engine.Built Without Engine ProtectionWarning211911 B

a On oil pan, below the regulators, both sides of engineMaximum Gas lnlet PressureWarning211910N

a On the front gear housingSafety GuardWarning211910J

LOCATION:SUBJECTTAG/PLATE
TYPE

I-ABEL
TYPEP/N

NOTE: Labels shown apply to standard engine. Labels
can be affected by optional equipment specified.

RIGHT VIEW
P/N 211920E

P/N 211

@ I
-pJ

P/N 21 911C

P/N 211920F
P 211910N

P/N 2119118 srDES)

0
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Figure 1.004. VHP 16 Cylinder Safety Label Locations
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WARNING TAGS AND DECAL LOCATIONS

REAB VIEW

PiN 2119304 P/N 2119304

P/N 211911 P/N 211911C

FBONT VIEW

P/N 211 P/N 2119304

P/N 211910S P/N 2119105

NOTE: Labels shown apply to standard engine. Labels
can be affected by optional equ¡pment specified.

1.00 - I

Figure 1.00-5. VHP 16 Cylinder Safety Label Locations
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WARNING TAGS AND DECAL LOCATIONS

A\ARNrNc
Operate engine with
safety guards in place.
Contact with rotating
components could
result in severe personal
injury or death.

21 19104

Figure 1.006. Warning Label ' P/N 2119104 - Safety Guard

2Ígld

AwnnNNe
Operate engine with
safety guards in place.
Contact with rotating
components could
result in severe personal
injury or death.

AwnnmNc

Operate engine with
safety guards in
place- Contact w¡th
rotating components
could result in severe
personal injury or
death.

21194

AwnnNNc
Operate engine with
safety guards in place.
Contact with rotating
components could result
in severe personal injury
or death.

2¡19tM

Figure 1.00-7. Warning Label - P/N 211910J -
Safety Guard

Figure 1.00€. Warning Label - P/N 211910K -
Safety Guard

Figure 1.00-9. Warning Label - P/N 211910L -
Safety Guard
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WARNING TAGS AND DECAL LOCATIONS

AwnnNNc

Operate engine with
safety guards in place.
Contact with rotating
components could
result in severe
personal iniury or
death.

AwanNNG

Vent flammable gas
from this connection in
accordance with local
codes. lmproper
venling could result in

severe personal iniury
or death.

2Í9t0s

AwnnNNG
Do not exceed maximum gas
inlet pressure. See regulator
label. Overpressure may
cause regulator to burst and
could result in severe
personal ¡nlury or death.

Figure 1.00-10. Warning Label - P/N 211910M -
Safety Guard

Figure 1.00-11. Warning Label - PiN 211910N -
Maximum Gas Regulator Pressure

AwnnNNc,r

Do not exceed 120 psi
airlgas inlet pressure.
Overpressure may cause
motor to burst and could
result ¡n severe personal
inlury or death.

2Í9il

Figure 1.00-12. Warning Label - P/N 211910S -
Vent Flammable Gas

Figure 1.00-13. Warning Label - P/N 211911 -
Maximum Air Prelube Motor Pressure

Figure 1.00-14. Warning Label - P/N 211910W -
Gas Venting

AwnnNNc
Vent flammable gas from
this connection in
accordance with local
codes. lmproper venting
could result in severe
personal iniury or death.
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WARNING TAGS AND DECAL LOCATIONS

AWNNNNG
This engine has been built
without engine protection
êquiprììent. Fa¡lure to
prov¡de protective dev¡ces
according to Waukesha
S-8382 may result ¡n severe
personal injury or death.

¡l1tt1!

AUARNTNc
Do not engage barring
device wh¡le engine ¡s
crank¡ng or runn¡ng.
Engagement could result
in severe injury or death.

2't 1911C

Figure 1.00-15. Warning Label - P/N 2119118 - Built Without Engine Protection

Figure 1.00-16. Warning Label - P/N 211911C - Barring Device
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WARNING TAGS AND DECAL LOCATIONS

AwnnNNc
This engine has been built
wilhÕut ãn ignition syslenì.
Failure to connect customers
ign¡l¡on systemto the engine
proleclive clevices may resull
an severe personãl inJUry or
death.

Figure 1 .00-1 7. Warning Label - P/N 211 911 D - Buill Without An lgnition System

('

f{'t'

AwnnNNc

Do not exceed 150 psi gas

inlel pressure. Over
pressure may cause
component to burst and

could result in severe
personal iniury or deâth.

!lt9ilE

AcnuroN

Do not contact hot
components.
Contact with hot
components could
result in severe
burns or personal
injury.

211U4ú

Figure 1.00-18. Warning Label - P/N 211911E -
150 psi Gas lnlet Pressure

Figure 1.00-19. Gaution Label - P/N 211920D -
Hot Surface
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WARNING TAGS AND DECAL LOCATIONS

AcauroN
Do not contact hot
components. Contact
with hot components
could result in severe
burns or personal
injury.

2lt920E

SAFETY
INSTRUCTIONS

Follow eng¡ne
rigging and
lifting
instructions in
Operation and
Maintenance
manual.

21tma

AcnuroN

Eye and ear protection
required when
operating or adjusting
engine. Failure to wear
proper equipment
could result in
personal injury.

Figure 1.00-20. Caution Label - P/N 211920E -
Hot Gomponents

Figure 1.00-21. Gaution Label - P/N 211920F -
EyelEar Protection

Figure 1.OO-22. Safety lnstructions - P/N 2119304 -
Lifting lnstructions
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sEcTtoN 1.05

SAFETY

SAFEW INTRODUCTION

The following safety precautions are published for your
information. Waukesha Engine Division, Dresser lndus-
tries, lnc., 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. lf you are installing, operating or
servicing a Waukesha product, it is 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 thatthe meanings of these alerts
are known to all who work on or near the equipment.

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

A CNUilON This symbol identifies in-
formation about hazards

or unsafe practices. Disregarding this information
could result in PRODUCT DAMAGE AND/OR PER-
SONAL INJURY.

A WNRNING
This symbol identifies information about hazards or
unsafe practices. Disregarding thls information
could result in SEVERE PERSONAL INJURY OR
DEATH.

This symbol ldentifies information about lmmediate
hazards. Disregarding this information u¡íll result in
SEVERE PERSONAL INJURY OR DEATH.

SAFEW TAGS AND DECALS

A WARNING
To avoid severe personal inlury or death, all warn ing
tags and decals must be vislble and legible to the
operator while the equipment is operating.

EOUIPMENT REPAIR AND SERVICE

Proper maintenance, service and repair are importantto
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 WNRNING
To prevent severe personal inlury or death, always
stop the unlt before cleanlng, seruicing or repalrlng
the unlt or any driven equlpment.

Place all controls in the OFF position and disconnect or
lock out starters to prevent accidental restarting. lf
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 rotating the disabled
engine.

A DANGER

FORM 6277 First Edition 1.05 - 1



SAFETY

A WNRNING
Comply wlth the solvent manufacturer's recom-
mendations for proper use and handling of sol-
vents. lmproper handling or misuse could result in
severe personal iniury or death. Do not use gaso-
llne, paint thinners or other highly volatlle fluids for
cleaning.

ACIDS LIQUID NITROGEN/DRY ICE

A WARNING A WNRNING

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

A WNRNING
Allowtheengineto cool to room temperature before
cleanlng, servicing or repairing the unlt. Hot compo-
nents or fluids can cause severe personal inlury 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.

Comply with the acid manufacturer's recommenda-
tlons for proper use and handling of acids. lmproper
handling or misuse could result ln severe personal
iniury or death.

BATTERIES

A WARNING
Gomply with the battery man ufacturer's recommen-
dations for procedures concerning proper battery
use and maintenance. lmproper maintenance or
misuse could result in severe personal iniury or
death.

BODY PROTECTION

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

CHEMICALS

GENERAL

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

CLEANING SOLVENTS

Gomplywith the liquid nltrogen/dry ice manufactur-
er's recommendations for proper use and handling
of liquid nitrogen/dry ice. lmproper handling or use
could result ln severe personal iniury or death.

COMPONENTS

HEATED OR FROZEN

A WNRNING
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.
Dlrect contact with these parts could cause severe
personal iniury or death.

INTERFERENCE FIT

A WARNING
Always wear protective equlpment when installing
or removing components wlth an interference fit.
lnstallation or removal of interference components
may cause flylng debris. Failure to use protectlve
equipment may result in severe personal iniury or
death.
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SAFETY

COOLING SYSTEM

A WNRNING
Always wear protective clothing when venting,
flushlng or blowing down the cooling system.
Operational coolant temperatures can range from
180" - 250" F (82' - 121" C). Contact wlth hot coolant
or coolant vapor can cause severe personal iniury
or death.

Do not service the cooling system while the engine
is operating or when the coolant is hot. Operational
coolant temperatures can range from 180' - 250' F
(82" - 121' C). Contact with hot coolant or vapor can
cause severe personal injury or death.

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

IGNITION

Avoid contact wlth ignitlon units and wiring. lgnition
system components can store electrical energy and
if contacted can cause electrical shocks. Electrical
shock can cause severe personal inlury or death.

A WNRNING
Properly discharge any electrical component that
has the capablllty to store electrical energy before
connecting or seruicing that component. Electrical
shock can cause severe personal injury or death.

Do not inhale engine exhaust gases. Exhaust gases
are highly toxic and could cause severe personal
lnjury or death.

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

Do not touch or servlce any heated exhaust compo-
nents. Allow sufficient time for exhaust compo-
nents to cool to room temperature before
attempting any service procedure. Gontact with hot
exhaust system components can cause severe
personal injury or death.

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

FUELS

GENERAL

Ensure that there are no leaks ln the fuel supply.
Engine fuels are highly combustible and can ignlte
or explode causing severe personal lnlury or death.

EXHAUST

A WNRNING A WARNING

ELECTRICAL

GENERAL

A WNRNING

A WARNING
Do not install, set up, maintain or operate any
electrical components unless you are a technically
qualified individual who is familiar with the electri-
cal elements involved. Electrical shock can cause
severe personal lnlury or death.

FIRE PROTECTION

A WARNING
A WARNING

A WNRNING A WARNING

FORM 6277 First Edition 1.O5 - 3



SAFETY

A WNRNING A wnRNtNG

GASEOUS

Do not lnhale gaseous fuels, Some components of
fuel gas are odorless, tasteless, and highly toxic.
lnhalation of gaseous fuels can cause severe
personal inlury or death.

A WNRNING
Shut off the fuel supply if a gaseous englne has
been cranked excessively wlthout starting. Crank
the engine to purge the cylinders and exhaust
system of accumulated unburned fuel. Failure to
purge accumulated unburned fuel in the engine and
exhaust system can result ln an exploslon resulting
ln severe personal injury or death.

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

¡NTOXICANTS AND NARCOT¡CS

A WNRNING
Do not allow anyone under the influence of intoxi-
cants and/or narcotics to work on or around
lndustrial englnes. Workers under the influence of
intoxicants and/or narcotlcs are a hazard both to
themselves and other employees and can cause
severe personal inlury or death to themselves or
others.

PR ESS U R'ZED FLU I DS/GAS/AI R

Never use pressurized fluids/gas/alr to clean cloth-
ing or body parts. Never use body parts to check for
leaks or flow rates. Pressurized fluids/gas/air in-
lected into the body can cause severe personal
inlury or death.

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

PROTECT¡VE GUARDS

A WNRNING

It isthe responsibillty of the engine ownerto specify
and provide guarding.

Use appropriate equlpment and protective gear
when servicing or using products that contains
springs. Sprlngs, under tension or compression,
can eject if improper equlpment or procedures are
used. Failure to take adequate precautions can
result in serious personal inlury or death.

TOOLS

ELECTRICAL

A WERNING
Do not install, set up, maintain or operate any
electrlcal tools unless you are a technically quali-
fled lndlvidual who is familiar wlth them. Electrical
tools use electriclty and if used lmproperly could
cause severe personal inlury or death.

LIQUID

Provide guarding to protect persons or structures
from rotating or heated parts. Gontact with rotatlng
or heated parts can result in severe personal iniury
or death.A WNRNING

Do not ingest liquid fuels or breathe in their vapors.
Liquid fuels may be highly toxic and can result in
severe personal injury or death.

SPRINGS

A WARNING A WNRNING
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SAFETY

A WARNING A CAUilON
Do not install, set up, maintaln or operate any
hydraulic tools unless you are a technically quali-
fied indlvidual who is familiar wlth them. Hydrautic
tools use extremely high hydraulic pressure and if
used improperly could cause severe personal lnjury
or death.

HYDRAULIC

A CNUflON Always follow recom-
mended procedures

when using hydraulic tensioning devices. lmproper
use of hydraulic tensioning tools can cause severe
engine damage.

PNEUMATIC

A WNRNING
Do not install, set up, maintain or operate any
pneumatic tools unless you are a technically quali-
fied individual who is familiarwith them. Pneumatlc
tools use pressurized air and if used improperly
could cause severe personal injury or death.

WEIGHT

A WNRNING
Always consider the weight of the item being lifted
and use only properly rated lifting equipment and
approved lifting methods. Failure to take adequate
precautions can result in serious personal injury or
death.

A WNRNING
Never walk or stand under an englne or component
while it is suspended. Failure to adhere to this could
result in severe personal lniury or death.

WELDING

GENERAL

A WARNING
Gomply with the welder manufacturer's recommen-
dations for procedures concerning proper use of
the welder. lmproper welder use can result in severe
personal lnlury or death.

ON ENGINE

Ensure that the welder is
properly grounded be-

fore attempting to weld on or near an engine. Fallure
to properly ground the welder could result in severe
engine damage.

A CNUilON Disconnect the ignition
harness before welding

on or near an engine to eliminate charging of an
ignition system capacitor. Failure to disconnect the
ignition harness could result in severe engine
damage.
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sEcTloN 1.10

RIGGING AND LIFTING ENGINES

A WNRNING A WNRNING

ENGINE RIGGING AND LIFTING

Exercise extreme care when moving the engine or
its components. Never walk or stand directly under
an engine or component while it is suspended.
Always consider the weight of the engine or the
components involved when selecting hoisting
chains and lifting equipment. Be positive about the
rated capaclty of lifting equipment. Use only proper-
ly maintalned llfting equipment with a lifting capac-
ity which exceeds the known weight of the object to
be lifted. Disregarding this information could result
in severe personal inlury or death.

Table 1.10-1 shows the approximate dry weight of the
VHP gas engines.

Table 1.10-1. Engine Dry Weights

LOCATION OF THE LIFTING EYES

Always lift the engine using the approved lifting
eyes. The VHP 6 cylinder gas engines are equipped
with two llfting eyes on top of the engine; 12 and 16
cylinder gas engines are equipped with two pairs of
lifting eyes, one pair on each cylinder bank. Lifting
eyes are only meant for lifting the engine. Do not use
to lift driven or auxiliary equipment that may be
attached to the engine. Disregarding this informa-
tion could result in severe personal injury or death.

The VHP 6 cylinder engine is equipped with two lifting
eyes on top of the engine, 12 and 16 cylinder engines
are equipped with two pairs of lifting eyes, one pair on
each cylinder bank. The lifting eyes are only meant for
lifting the engine. Do not use the lifting eyes to lift driven
equipment that may be attached to the engine.

CORRECT METHOD OF RIGGING AND LIFTING
ENGINE

Lifting chains should be positioned so that they do not
rub or bind against parts of the engine. A properly rigged
engine will be able to be lifted in such a manner that the
chains will not damage the engine. See Figure 1.10-1
and Figure 1.1O-2 for examples of engine lifting.

A WARNING
To avoid severe personal injury or death, follow
approved rigging procedures to ensure that no
undue stra¡n Is placed on the lifting eyes and
hoisting chains/cable sling when the engine is
raised. Use the proper spreader beam to avoid
damage to the engine.

'13,04028,7509390G1

13,04028,750P9390GSt

11 ,34025,000P9390G

10,47723,05051 1 sGL

9,52521 ,0007042GL

9,52521 ,000L7042GSt

9,30020,500L7042G

9,52521,0005790G1

9,52521,000L5790GSl

9,30020,50015790G

9,52521 ,0005108G1

9,52521,000L5108GSt

9,30020,500L5108G

6,80015,0003521 GL

6,80015,000F3521 GSI

6,58014,500F3521 G

6,80015,0002895GL

6,80015,000F2895GSr

6,58014,500F2895G

kgtb.
ENGINE

WEIGHT
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RIGGING AND LIFTING ENGINES

E<trstlJBWA

iI

o

Figure I .10-l . Correct Method Of Lifting Enginê - 6 Cylinder - Side Views

Figure 1.1O-2. Correct Method Of Lifting Engine -
6 Cylinder - Rear View
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RIGGING AND LIFTING ENGINES
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Figure l.l0€. Gorrect Method Of Lifting 12 And 16 Cylinder Engines - 12 Cylinder Side Views Shown

Figure 1.104. Correct Method Of Lifting 12 And 16
Gylinder Engines - 12 Cylinder Rear View Shown
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sEcTloN 1.15

GENERAL INFORMATION

GENERAL INFORMATION
VHP G, GSI and GL engines (see Table 1,15-1) are
4-cycle; 6 cylinder engines are in-line configuration,
while 12 and 16 cylinder engines are V-configuration.
All engines rotate in the standard counter-clockwise
direction, as viewed from the rear (flywheel) end.

Table 1.15-1. Englne Models

The basic "G" engines are naturally aspirated.

The "GSl" engines are turbocharged and intercooled.

The "GL" engine is turbocharged, intercooled and lean
burn. These engines are designed for lowfuel consump-
tion and reduced exhaust emissions. The prechamber
design utilizes combustion of a stratified charge. A rich
fuel mixture is provided to one part of the cylinder, and a
lean fuel mixture to the rest of the cylinder, with the
burning taking place in stages. To accomplish this, a
small auxiliary combustion chamber, referred to as a
prechamber, is located in the cylinder head. The rich fuel
mixture is supplied to this chamber while the lean
mixture fills the main combustion chamber. When the
spark plug ignites the prechamber fuel, a flame torch
projects from orifices in the prechamber to ignite the
lean mixture in the main chamber. The consistent
ignition of the rich mixture in the prechamber ensures
complete combustion within the main chamber.

Refer to Figure 1.15-4 thru Figure 1.15-16 for engine
identification views.

FEATURES AND BENEFITS

The design features of the VHP engine family include:

. High horsepower

. Sturdy construction, rugged and compact

. Low exhaust emissions

. Easy access and serviceability to all major components

. Fuel efficient and minimalfuel system complexity

BASIC ENGINE DESCRIPTION
The crankcase is a rigid gray iron casting (16 cylinder
engines are two piece). The main bearings are replace-
able. The counterweighted crankshaft is made of forged
steel and has seven main bearing journals (16 cylinder
engines have ten journals). Each engine is equipped
with a viscous vibration damper.

There are interchangeable cylinder heads, each with
two intake and two exhaust valves. Both exhaust and
intake valve seat inserts are replaceable. Roller type
valve lifters and hydraulic push rods are standard with
the exception of the 511sGL which uses non-hydraulic
push rods. The camshaft is heavy duty for long life. The
connecting rods are made from drop forged steel and
are rifle drilled. The cylinders have replaceable wet
cylinder sleeves. The pistons use a full floating piston
pin. The flywheel is machined and has a ring gear
attached.

The exhaust driven turbocharger (on GSI and GL
models) compresses intake air. This charged air is
cooled in the intercooler and then enters the carburetor
and mixes with pressurized fuel gas. The turbocharged
airfuel mixture enhances the engine's power and
performance. On draw-thru equipped GSI and GL
models, the turbocharger draws fuel and intake air from
the air intake and carburetor(s) (mounted on the air filter
housing(s) and compresses the mixture. The mixture is
cooled through the intercooler and then enters the
intake manifold(s).

P9390G
P9390GSl
9390GL

16 Cylinder Engines

15108G
151 08GSt
5108G1
15790G
L5790GSt
5790G1
L7042G
L7042GSr
7042GL
511sGL

12 Gyllnder Engines

F289sG
F2895GSl
2895G1
F3521 G
F3521 GSr
3521 GL

6 Cyllnder Engines
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GENERAL INFORMATION

The pressurized lubricating system consists of an oil
sump, pump, piping network, filters, strainers and
cooler. The full flow oil filter is externally mounted,
separate from the engine. The system also consists of
an externally mounted oil cooler.

The cooling system has two water pumps. The main
water pump circulates the jacket water of the engine.
The auxiliary water pump, circulates water for the oil
cooler and the intercooler. The engine jacket, cylinder
heads, exhaust manifold, oil and charged intake air are
all water cooled.

COMPONENT DESCRIPTIONS

CRANKCASE

The crankcase is a gray iron casting (16 cylinder
engines are two piece). For assembled rigidity, the main
bearing caps are attached to the crankcase with both
vertical studs and lateral tie bolts. This feature makes
the crankcase assembly more rigid and lengthens the
life of the main bearings.

CRANKSHAFT

The underslung crankshaft is made of a low alloy, high
tensile strength forged steel. The crankshaft is counter-
weighted to achieve a near perfect balance of rotating
forces. 16 cylinder engine crankshafts are two piece.

A viscous vibration damper is installed on the forward
end of the crankshaft along with a gear that drives the
front end gear train and accessories. The flywheel, with
ring gear, is installed on the rear end of the crankshaft
and is machined to accept several options.

TNTAKE MANTFOLD(S)

The airlfuel mixture passes through the intake man-
ifold(s) where it is distributed to the individual cylinders.

EXHAUST MANTFOLD(S)

The exhaust port of each cylinder head is connected to
one water-cooled segment of the exhaust manifold.
The water-cooled exhaust manifold(s) assembly is
comprised of individual segments (one for each cylinder
head). Each exhaust manifold segment is joined to the
next by a manifold pilot.

CONNECTING RODS

The connecting rods are machined to ensure maximum
strength, precise balance and consistent weight be-
tween cylinders. They are made of a low alloy, high
tensile strength forged steel, and are rifle-drilled to
supply pressurized lube oil from the crankshaft to the
piston pin bushings.

The split line of the rod and cap allows for removal of the
connecting rod assembly up through the cylinder liner
bore.

The serrated split line ensures precise alignment and
transfer of loads. The caps and blades are also match
numbered to ensure that each cap is mated with the
correct blade during re-assembly.

The connecting rod cap fasteners, like all critical
fasteners used on the engine, are torqued to speeific
values.

PISTONS

The pistons are machined from one-piece castings.
Each piston is cam-ground. This means the dimension
of the piston skirt at room temperature is slightly larger at
a point 90 degrees to the piston pin bore. This feature
allows the piston to expand from a shape that is
somewhat oval to one that is almost perfectly round
when operating at stabilized engine temperatures.

CYLINDER LINERS

Each wet type cylinder liner has a flange at its upper end
to locate it in the crankcase upper deck. The liners have
three external ring grooves to hold the lower crankcase
bore seals.

CAMSHAFTS

The design of the camshaft lobe and cam minimizes
valve overlap and reduces the flow of gases between
the intake and exhaust ports, This improves fuel
efficiency and lowers exhaust emissions,

CYLINDER HEAD AND VALVES

Each cylinder head has four valves, two intake and two
exhaust, with overhead rocker and actuator arms. GL
model cylinder heads have a prechamber bore in the
center, and an additional bore to accommodate the fuel
admission valve. The cylinder heads are water cooled, to
reduce heat deformation during the combustion process.

TURBOCHARGER(S)

On GSI and GL models, high efficiency, radial flow
turbochargers are mounted on'the rear of the engine
and generate the required boost levels for the engine.

cusToM ENGTNE CONTROL@ (CEC) rGNrilON
MODULE

Waukesha Engine's Custom Engine Control@ lgnition
Module (lM), is standard equipment on VHP engines.
The CEC ignition system uses a Hall-effect pickup and
a special timing disc to determine the exact position of
the crankshaft. The CEC ignition module interprets the
sensor's impulses to set the optimum ignition timing.
The CEC module then directs a precisely timed voltage
to the appropriate ignition coil.
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GENERAL INFORMAT¡ON

cusroM ENGTNE CoNTROL@ (CEC)
DETONATION SENSING MODULE

Waukesha Engine's Custom engine Control@ Detona-
tion Sensing Module (DSM), which functions with the
CEG lgnition Module, is standard equipment on VHP
engines. The DSM protects the engines from damage
due to detonation on an individual cylinder basis. Engine
mounted detonation sensors monitor engine output
from each cylinder. When the signalexceeds a predeter-
mined limit, the DSM retards the ignition timing for the
cylinder associated with that sensor. As soon as
conditions permit, the DSM will advance spark timing to
the originaltiming set point.

TNTERCOOLER(S)

The intercooler(s) (the box-type tube and fin assem-
blies mounted atthe rear of the engine) are standard on
GSI and GL models. The flow of air between the
aluminum cooling fins, runs perpendicular to the vertical
flow of cooling water in the copper tubes. The configura-
tion of the upper and lower bonnets create a U-shaped
path, that enables the cooling water to pass through the
core assembly four times, before exiting the unit at the
top. Header plates separate the air passing through the
casing from the cooling water in the upper and lower
bonnets.

A supply tube connected to the intercooler cooling water
inlet, provides a continuous supply of cooling water to
the wastegate(s)(one per turbocharger). The cooling
water enters the lower housing of the wastegate(s) and
passes through a cavity that encircles the valve guide.
Exiting the outlet port on the opposite side of the lower
housing, the water passes to the intercooler cooling
waier outlet through a water return tube.

GARBURETOR(S)

The carburetor(s) consists of a main body, with a
conventional throttle valve and diaphragm operated gas
metering valves. The flow of air through the carbure-
tor(s) is controlled by the throttle valve in the carburetor
throat, as in any other carburetor. The amount of air
going to the engine is measured by air-flow measuring
valves, which rise in direct proportion to the air volume
passing through. The gas metering valves are mechani-
cally fixed to the air measuring valves, and rise with
them, thus opening the gas passages an amount
proportionate to the air entering the engine. This
establishes and holds a definite airfuel ratio throughout
the operating range. The actual movement of the parts
results from the negative air pressure at the air
measuring valves, which is communicated to the back
side of each diaphragm through two small holes.

SERIAL NUMBERS AND ENGINE
NAMEPLATE

For ease in identification, the engine model, serial and
specification numbers are stamped on a nameplate
(see Figure 1.15-2 and Figure 1.15-3).

The VHP engine nameplate provides the following
information: model number, serial number, date in-
spected, special application approval number (power
approval), valve clearance, compression ratio, firing
order, governed speed, altitude limit at which an engine
derate takes place, primary and secondary fuel ratings
which show the fuel, minimum WKI'", ignition timing,
rated output in horsepower and kilowaüs, and overload
rating in horsepower and kilowatts. This nameplate is
located on the lower left side of the crankcase, adjacent
to the front of the engine.

When requesting information, you will need to reference
both the engine model and serial numbers. lf the
nameplate is defaced or detached, the serial number
may be obtained directly off the crankcase. To locate it,
look directly above the nameplate location, on the
cylinder head deck of the crankcase.

INSTRUMENT PANEL

Waukesha Engine's optional instrument panel is
shipped loose and intended to be remote mounted on
site (see Figure 1.15-1). The panel is operated on
24VDC. The instruments are:

Figure 1.15-1. Optional Remote Instrument Panel

. lntake Manifold Pressure Gauge; indicates the
intake manifold pressure in inches/centimeters of
mercury.
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. Digltal Tachometer/Hour Meter; indicates the en-
gine speed in revolutions per minute (rpm) and the
hours the engine has been in operation.

. Intake Manifold Temperature Gauge; indicatesthe
temperature of the airþas mixture within the intake
manifold.

. Lube Oll Pressure Gauge; indicates the lube oil
pressure at the oil header.

. Lube Oil/Jacket Water Temperature Gauge; indi-
cates the lube oil temperature at the oil header and
the outlet temperature of the engine coolant.

. Exhaust Temperature Pyrometer; indicates the
temperature of the exhaust gases.

A WNRNING
Switches for alarms and automatic engine shut-
down must be supplied by the customer. The
sensors provided are for measuring and monitorlng
temperatures and WILL NOTshutthe enginedown if
potentially harmful temperatures are reached. Dis-
regarding this lnformation could result in severe
personal Inlury or death.

Engine instrument and safety shutdowns are not
supplied as standard equipment, due to the wide variety
of customer needs. lnstruments and safety shut downs
are the customer's responsibility. Oil pressure, intake
manifold pressure, water temperature, exhaust temper-
ature, main bearing, overspeed and oil temperature, are
the minimum required for engine protection. Switches
should be wired to an alarm to warn of high tempera-
tures and low pressure as well as provide for automatic
engine shutdown if potentially harmful temperatures,
pressure or overspeed conditions exist.
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GENERAL INFORMATION

ENGINE TDENTIFICATION VIEWS

SIX CYLINDER GLVIEWS

1. Lifting Eyes
2. Cylinder Head Assemblies (6)

3. lntake Manifold
4. Control Panel
5, Prechamber Manifold
6. Regulator, Prechamber Manifold
7. Magneto Adapter
8. Water Drains (Right Side)
9. Governor
10. Governor Speed Control Hand Lever
11. CEC lgnition Module
12. Vibration Damper

13. Magneto Drive
14. Lube Oil Pump
15. Auxiliary Water Pump
16. Lube Oil Drain (Right Side)
17. Engine Leveling Bolts (Right Side)
18. Engine lgnition Power 24 Volt DC Junction Box
19. Lube Oil Dipstick
20. Regulator, Gas
21. Manual Shutdown Lever
22. Carburetor
23. Lube Oil Pan Access Doors
24. Exhaust Outlet

1

o

wÃaK s ÆÆ

1.15 - 6

Flgure 1.154. Fight Side View - 6 Gylinder VHP GL
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GENERAL INFORMATION

1. Thermostat Cluster Housing
2. Exhaust Thermocouple Assembly
3. Exhaust Manifold Assembly
4. Water Manifold
5. Crankcase Breather
6. Regulator Valve
7. Ejector Breather
L Flywheeland Housing
9. Lube Oil Drain (Left Side)
10. Engine Leveling Bolts (Lefi Side)

11. Manual Barring Device
12. Lube Oil Pan Access Doors (Left Side)
13. Engine Temp. Connections/Controls Junction Box
14. Lube OilStrainer
15. Lube Oil Pan
16. Oil Temperature/Pressure Control Valves
17. Prelube Pump and Motor
18. OilCooler
19. Safety Guarding
20. Crankcase

:t

ôô

:o

oo ù

F.--.Ë
---_J-c

Figure 1.15-5. Left Side View - 6 Cylinder VHP GL
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GENERAL INFORMATION

1. Turbocharger
2. lntercooler
3. Flywheel Housing
4. Timing Cover
5. Flywheel

6. Lube Oil Drain
7. OilFiller
8. Waslegate
9. Air Cleaner

FIgure 1.15€. Rear View - 6 Gylinder VHP GL
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GENERAL INFORMATION

511sGL VIEWS

sfv:v'7 t

o

1. Exhaust Manifold
2. Venturi Extractor
3. Air Cleaner
4. Exhaust Outlet Flange
5. Lifting Eye, Rear
6. Water Drain
7. Barring Device
8. OilFiller
9. OilDipstick
10. Flywheel Housing
11. OilDrain
12. Oil Pan Access Doors
13. Regulator, Gas

14. Gas lnlet
15. OilPump
16. OilPan
17. Engine Leveling Bolts
18. Air/Gas Prelube Pump Motor
19. Jacket Water Pump
20. Water lnlet Flange
21. Crankcase Breather Oil Separator
22. Lifting Eye, Front
23. Detonation Sensors (1 Per Cylinder)
24. Thermostat Cluster Housing
25. Control Panel
26. Water Manifold

FORM 6277 First Edition

Figure 1.15-7. Left Side View - 5115GL
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1 1

E

wf D)

1. Exhaust Manifold
2. Detonation Sensors (1 Per Cylinder)
3. ThermocoupleConduit
4. Cylinder Heads
5. Lifting Eye, Front
6. Prechamber Manifold Regulator
7. Governor
ö. vlorallon Lrafllper
9. Governor Speed Control Lever
10. CEC lgnition And Thermocouple Junction Box
11. CEC lgnition Module
12. Engine lgnition Power 24 Volt (DC)

13. Gas Regulator
14. Carburetor
15. Manual Shutdown Lever
16. Engine Leveling Bolts
17. Flywheel And Housing
18. OilStrainer
19. Breather Tube Drain
20. Tming Hole Pad
21. Lifting Eye, Rear
22. Flexible Exhaust Coupling
23. Air Cleaner
24. Control Panel

Figure 1.15€. Rlght Side View - 511sGL
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1

1

I
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1

1

1

1

1. Flexible Exhaust Coupling
2. Wastegate
3. Turbocharger
4. Crankcase Breather Oil Separator
5. Rocker Arm Covers
6. Lifting Eye
7. Prechamber Manifold
8. lntake Manifold
9. Timing Hole Pad
10. Carburetor
11. OilStrainer

12.
13.
14.
15.
16.
't7.
18.
19.
20.
21.

oitFit er
Carburetor
lntake Manifold
Prechamber Manifold
Lifiing Eye
Air Cleaner
Rocker Arm Covers
lntercooler
Turbocharger
Wastegate

FORM 6277 First Edition

Figure 1.15-9. RearView - 511sGL
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GENERAL INFORMATION

NOTE: Front guard shown removed for clarity.

1. Water lnlet Flange
2. Vibration Damper
3. Auxiliary Water Pump
4. Auxiliary Water lnlet
5. Governor

@

1.',t5 - 12

Figure 1 .1 5-10. Front Vlew - 51 1 5GL
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TWELVE CYLINDER GL VIEWS

1. Exhaust Manifold Assembly, (Right Bank)
2. Jacket Water Pump
3. Governor
4. Governor Speed Control Hand Lever
5. Vibration Damper
6. Lube Oil Pump
7. Magneto Drive
8. Water Drains (Right Bank)
9. Magneto Adapter
10. CEC lgnition Module
11. Regulator, Prechamber Manifold

12. Lube Oil Dipstick (Right Bank)
13. Regulator, Gas (Right Bank)
14. Carburetor (Right Bank)
15. Manual Shutdown Lever
16. Lube Oil Strainer
17. Engine Leveling Bolts (Right Bank)
18. Lube Oil Drain (Right Bank)
19. Control Panel (Right Bank)
20. Exhaust Thermocouple Assembly
21. Engine lgnition Power 24 Volt DC
22. Thermocouple Control Box/

CEC lgnition Junction Box

FORM 6277 First Edition

Figure 1.15-11. Right Side View - 12 Cylinder VHP GL
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1. Thermostat Cluster Housing
2. Water Manifold
3. Venturi Extractor
4. Exhaust Manifold Assembly, (Left Bank)
5. Lube Oil Filler
6. Flywheeland Housing
7. Manual Barring Device
L Lube Oil Drain (Left Bank)
9. Lube Oil Pan Access Doors (Left Bank)
10. Engine Jacket Water Drains (Left Bank)

11. Lube Oil Pan
12. Regulato¡ Gas (Left Bank)
13. Lube Oil Dipstick (Left Bank)
14. Crankcase
15. Engine Leveling Bolts (Left Bank)
16. Prelube Pump and Motor
17. Crankcase Breather (2)
18. Safety Guarding
19. Control Panel (Left Bank)

Figure I .15-l 2. Left Side View - 12 Cylinder VHP GL
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1. Flexible Exhaust Connection
2. Wastegates (2)
3. Turbochargers (2)
4. Lifting Eyes (4) (2 each front and rear)
5. Cylinder Head Assemblies (12)

6. Air Cleaners (2)
7. Prechamber Manilolds (2)
L lntake Manifolds (2)
9. Carburetors (2)
10. lntercooler
'11. Auxiliary Pump lnlet

Figure 1.15-13. Rear Vlew - 12 Cylinder VHP GL
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GENERAL ¡NFORMATION

SIXTEEN CYLINDER GL VIEWS

11

0

1. Flexible Exhaust Connection
2. lntercooler (Front)
3. Air Filter
4. Water Pump
5. Vibration Damper
6. Engine Access
7. Regulator, Gas
8. OilStrainer
9. OilManifold
10. CEC lgnition Module
11. OilPump

12. OverspeedGovernor
13. Governor
14. OilSeparator
15. Breather Regulator
16. Governor Linkage
17. Control Panel
18. Wastegates
19. Exhaust Manifold Assemblies
20, Water Connection Elbows
21. lntercooler (rear)
22. Turbocharger

1.15 - 16

Figure 1.15-14. Right Side View - 16 Cylinder VHP GL
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U
1

1. Air Cleaners
2. Water Manífold
3. Exhaust Manifold (Left Bank)
4. Cylinder Heads (Left Bank)
5. Lifting Eye (Left Front)
6. Carburetor (Left Bank)
7. lntake Manifold (Left Bank)
8. Regulator, Gas (Left Bank)

L Safety Guards
10. Safety Guards
11. Regulator, Gas (Right Bank)
12. lntake Manifold (Right Bank)
13. Carburetor (Right Bank)
14. Lifiing Eye (Right Rear)
15. Cylinder Heads (Right Bank)
16. Exhaust Manifold, (Right Bank)

Figure 1.15-15. Front Vlew - 16 Cylinder VHP GL
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J"¿"%

1. Lifting Eye (Rear Right)
2. Flywheel
3. Oil Filler Tube

4. Lifting Eye (Rear Left)
5. Venturi Extractor
6. OilSeparator

Figure 1.15-16. Rear View - 16 Cylinder VHP GL
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GENERAL INFORMATION

ENGINE SPECIFICATIONS

A CNUilON Alarm and shutdown val-
ues are based on dry

natural gas (900 Btu/cu. ft. SLHV). Refer to Gaseous
Fuel Specification Sheet S7884C and Lube Oil
Recommendatlons Sheet Si 015Y or latest revisions
for typlcal changes in operation temperatures for
jacket water and lube oil when running on landfill or
digester gas fuels. Disregarding this information
could result in product damage.

Table 1.15-2. VHP Specifications

(Continued)

80 gallons (303 litres)
110 gallons (416 litres)

35 gallons (132.5 litres)
54 gallons (204.4 litres)

35 gallons (132.5
45 gallons (170.3

itres)
itres)

35 gallons
45 gallons

(132,5 litres)
(170.3 l¡tres)

Oil pan (Low level mark)
Oil pan (High level mark)

165 gallons (625 litres)99 gallons (376 litres)99 gallons (375 litres)72 gallons (272.5 litres)
Sump capacity, including
filter and cooler"

Lubrlcatlon System

450 rpm450 rpm450 rpm450 rpmLow idle

700 - 1200 rpm
(see engine nameplate)

1250 - 1500 rpm
(see engine nameplate)7OO - 12OO rpm (see engine nameplate)Speed range

10.5:110.5:1
5108 10.5:1
5790'10.5:1
7042 10.5:1

289sGL
3521G1

10.5:1
10.5:1Compression ratio GL

8:1
5108 10:1
5790 8.2t1
7042 8.2:1

28gsc,GSl
opt¡onal

2895G1
3521G,GSt

optional
3521GL

8:1
10:1
10.5:1
8:1
10:1
10.5:1

Compression ratio G,GSI

9388 cu. in. (154 L)5'l08 cu. in. (83.7 L)

51O8G,GSI,GL
5108 cu. in.
(83.7 litres)

5790G,GSt
5790 cu. in.
(115 litres)

5790GL
5788 cu. in.
(95 litres)

7O42G,GSI,GL
7040 cu. in.
(115litres)

939OG,GSI,GL
9388 cu. in.
(154 litres)

2895G,GSI,GL
2894 cu. in.
(47 litres)

3521G,GSr
3520 cu. in.
(58 litres)

3521 GL
3521 cu. in.
(58 litres)

Displacement

9.375 x 8.50 in.
(238 x 216 mm)

8.50 x 7.50 in.
(216 x 191 mm)

5108

5790

7042

9390

8.50 x 7.50 in.
(216 x 191 mm)
8.50 x 8.50 in.
(216 x 216 mm)
9.375 x 8.50 in.
(238 x 216 mm)
9.375 x 8.50 in.
(238 x 216 mm)

2895 8.50 x 8.50 in.
(216 x 216 mm)

3521 9.375 x 8.50 in.
(238 x 216 mm)

Bore x stroke

v-16,
4-valves per cylinder

v-12,
4-valves per cylinder

v-12,
4-valves per cylinder

lnline-6,
4-valves per cylinderNumber of cylinders

Turbocharged, inter-
cooled, and lean burn

ïurbocharged, inter-
cooled, and lean burn

Turbocharged, inter-
cooled, and lean burn

Turbocharged, inter-
cooled, and lean burnAspiration, GL

Turbocharged
intercooled

Turbocharged
intercooled

Turbocharged,
intercooledAspiration, GSI

Naturally asp¡ratedNaturally aspiratedNaturally aspiratedAspiration, G

4-cycle4-cycle4-cycle4-cycleType

16 Cylinder5115GL12 Gylindero6 CylinderEngine Model

GENERAL SPECIFICATIONS
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0 to -1 (negative) in. (0 lo -25.4 mm (negative)) H2OCrankcase vacuum

Crankcase Breather System

See Table 4.35-1 Max¡mum Allowable Exhaust
Backpressure And Reductions For Speed And Load
in Section 4.35 Exhaust System Maintenance

Maximum permissible backpressure @ rated load and speed

Exhaust System

Add appropriate options to obtain total capac¡tyTotal system capacity

9.4 gallons (35.6 litres)5.0 gallons (18.9 litres)

6 in. diameter
3.4 gal. (12 L)

I in. diameter
5.5 gal. (20 L)

10 ¡n. diameter
9.4 gal. (34 L)

6 in. diameter
3,4 gal. (12 L)

I in. diameter
5.s gal. (20 L)

10 in. diameter
9.4 gal. (34 L)

Oil cooler water capacity

1'1 gallons (42 litres)5.5 gallons (20 litres)5.50 gallons (20 litres)2.75 gallon (10.4 litres)lntercooler water capacity

45.5 gallons (183 litres)45.5 gallons (183 l¡tres)45.5 gallons (183 litres)23 gallons (87 l¡tres)Surge tank capacity
(optional)

148 gallons (560 litres)107 gallons (405 l¡tres)

8.5 in. bore
107 gal. (405 L)

9.375 in. bore
100 gal. (387 L)

8-S in. bore
52.5 gal. (198.7 L)

9.375 in. bore
48.5 gal. (183.6 L)

Jacket water capacity,
engine only

130' F (54' C)Normal charge air cooler inlet temperature

Cooling System (Jacket Water And Auxiliary System)

0.5 pint (0.2 l¡tre)0.5 pint (0.2 litre)0.5 pint (0.2 l¡tre)0.5 pint (0.2 litre)Air motorized pre-lube mo-
tor, in-line lubricator

2.0 pint (0.9 l¡tre)2.0 pint (0.9 l¡tre)2.0 pint (0.9 litre)2.0 pint (0.9 litre)A¡r starter oil reservoir for
one shot lubricator

1.5 quart (1 .1 litre)1.5 quart (1 .1 litre)1.5 quart (1 .l litre)1.5 quart (1 .1 litre)UG8 governor oil reservoir

Governor And Alr Starter Capacitles

205' F (96'C)205' F (96" C)205'F (96" C)205" F (96" C)Oil header temperature
shutdown setpoint

1s5' F (s1' C)195" F (91' C)1e5" F (s1" C)195' F (91" C)Oil header temperature
alarm setpoint

180' F (82'C)180' F (82' C)180' F (82' C)180'F (82'C)Normal oil header
temperature

5 minutes after operationPostlube duration

5 minutesPrelube duration

10 psi (69 kPa)10 psi (69 kPa)10 psi (69 kPa)10 psi (69 kPa)Minimum oil pressure at
turbo

15 psi (103 kPa)25 psi (1 72 kPa)20 psi (138 kPa)20 psi (138 kPa)
Low oil pressure shutdown
setpo¡nt

25 psi (173 kPa)30 psi (207 kPa)30 psi (207 kPa)30 psi (207 kPa)
Low oil pressure alarm
setpoint

35 - 50 psi
240 - 345 kPa

4O - 55 psi
(275 - 380 kPa)

40 - 55 psi
(27s - 380 kPa)

4O - 55 psi
(275 - 380 kPa)Normal lube oil pressure

74 mic(on74 micron74 micron74 micronStrainer screen

15 micron at @
90% efficiency

15 micron at @
90% efficiency

15 micron at @
90% efficiency

15 m¡cron at @
907o efficiencyMain filter

10 gallons (38 litres)9.0 gallons (34.'l litres)
(8
(1

n.) 6.e gal. (26.1 L)
0 gal. (37.8 L)0 in,) 1

(8 in.) 6.9 gal. (26.1 L)
(10 in.) 10 gal. (37.8 L)Oil cooler capacity

45 gallons (170 litres)36 gallons (136.3 litres)36 gallons (136.3 litres)20 gallons (75.7 litres)Lube oil filter capacity

Lubrication System (continued)

16 Cylinder511sGL12 Cyllnder36 CyllnderEnglne Model

GENERAL SPECIFICAT¡ONS

(Continued)
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GENERAL INFORMATION

0.01 6 in (0.406 mm) (511 5GL only)
0.036 in (0.914 mm) (511sGL only)

Valve Clearance - 5115GL engines Only, non-hydraulic
lifters lntake

Exhaust

Not applicable - 0.000
Valve Clearance - Hydraulic lifters 6, 12 , and^1.6 cylinder

engines - excluding 511sGL

Valve Train

107" over governed speedOverspeed shutdown

2s0' F (121' C)
Main bearing temp
shutdown

Refer To Engine Name PlateEngine timing

See Table 1 .15-4 and Table 1.15-5Park plug gap

Miscellaneous

150 psi (1043 kPa)(MAX) Pressure is based on 50o F (10" C) lube oil temperatureAir pressure starting

24 volts DCElectric starting

Starting System

99.70/"Required filtering efficiency (coarse dust test per SAE726C)

15 in. (381 mm) of H2OMaximum permissible restrict¡on @ rated load and speed

Air lnduction System

GSI -6 in.
GL- 6in.

and

(152 mm) of water column
(152 mm) of water column at regulator

30 psig (206.8 kPa) prechamber fuel supply
Natural gas pressure at regulator Draw-thru models

35 - 50 ps¡ (241 - 345 kPa)Natural gas pressure at regulator "GL" Models

20 - 25 psi (138 - 172kPa)Natural gas pressure at regulator "GSl" Models

5 - 10 ps¡ (34.5 - 69 kPa)Natural gas pressure at regulator "G" Models

Fuel System

Contact Waukesha Engine Application Engineering Department

lntake Manifold Pressure

20' F (11' C) above design intercooler water inlet temperatureShutdown:

GSI & GL Engines 15' F (8.5" C) above design intercooler water inlet temperatureAlarm:

Up to 10' F (5.5' C) above design intercooler water inlet temperatureNormal:

lntake Manifold Temperature

See Note 2 belowShutdown

Ebulllent Cooling
System See Note 2 belowAlarm:

212" - 250" F (100" - 121' C)Normal

10' F (5.5' C) above normal/design operating temperaturelShutdown:

Elevated Temperature
Solid Water Cooling

System
5' F (3'C) above normal/design temperaturelAlarm

210" - 235" F (99" - 113' C) solid waterNormal

20' F (11" C) above normal/design temperatureShutdown:

Standard Cooling
System 10' F (5.5' C) above normal/design temperatureAlarm:

180" F (82'C) for continuous rating
200" F (93" C) for intermittent rating

Normal:

Jacket Water Outlet Temperature

16 Cylinder5115GL12 Cylinder36 CylinderEngine Model

GEN ERAL SPECIFICATIONS

NOTE: *Total capactty of lube oil system. F¡ll oil pan, filter, cooler, etc., run eng¡ne, then add oil as required to bring oit level in oil pan back to high mark.
Record total amount for future reference.
1 Waukesha Povler Systems Cde 1105, 1105A, or egu¡vatent shLrtdown system ræommended when jacket water tempetature exds 210" F (99" C).
z Waukesha Power Systems Code 1106, 1106A, or equivalent shutdown system is recommended for ebull¡ently cooled engines.
3 Does not include 5í15GL modet.
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GENERAL INFORMATION

TORQUE VALUES
Table 1 .1 5-3 lists the torque values needed for the basic
maintenance of VHP engines.

Table 1.15-3. Torque Values

NOTE: All torques oiled unless specified.

A CAUTION 112 inch reach spark
plugs must be used with

ll2lnch reach spark plug carriers. Mixing spark plug
carrier and spark plug components will cause
damage to equipment.

Table 1.154.112\nch Reach Spark Plugs (Used On G and GSl, andl12lnch Reach Spark Plug Carrlers on GL Only)

NOTE: * 1/2 inch reaeh spark plugs are used with 1/2 inch regch spa1k plyg carriers only.
x Service P/N 2i1357H spark plug connectors with P/N 740011 Boot.

24-2718 - 20Previous Oil Pan Access Covers (with one capscrew)

24-2718 - 20Pressure Relief Valve Equipped Oil Pan Access Covers

24-2718 - 20Oil Pan Access Covers (Current P/N E200224 with two capscrews)

41-4730-35Rocker Arm Cover Capscrews

75-4155-60Fixed Valve Lifter Screws

75-8155-60Rocker Arm Support Capscrews 1/2-13

88-9565-70Gas Admission Valve (P/N 211587A used with stainless steel washer P/N 28357)

373 - 380
(with FEL-PRO@

c5-A@,
P/N 51005 anti-seize
compound applied to

threads)

275 - 280
(with FEL-PRO@

c5-A@,
P/N 51005 anti-seize
compound applied to

threads)

Spark Plug Caniers

l-acAUÏoNl;::'i';'",irìl"iiH:f; :ül3iffi";f iJl.l?i',',i3l,i:iii,i
oluo carrier lo 275 - 28O ft-lb (373 - 380 N'm) (with
Fet--pno¿ cs-Ae, P/N 51005'anti-seize coÉrþound applied
to threads) or damage to equipment will result'

54 - 61 (dry)40 - a5 (dry)

Spark Plugs

l-ariuÏoNlLxli'#,i,å?3"Jì,ìl?å-,ßlitååLr":¡i,ffiÎi#"*,1"?l'"Tslo
wlth 1/2 inch reach carriers. Mlxingcarríer and spark plug
components wlll cause damage to equipment.

N.mfr-lbDESCRIPTION

Replace boot as required740011Boot s

CSA G,GSI - Use with P/N 2083388 spark plug recess cover
and current P/N 60615F coil69772A (current production)Extension CSA

G,GSI,GL - Use with P/N 2083384 spark
and P/N 69694 "81ue coi

plug recess cover
I'211 357H (current) A211357 (previous)Extens¡on

SPARK PLUG EXTENSIONS

CSA GL - Used with P/N 69694D (previous production CSA
"long coil") and P/N 2083388 spark plug recess cover

60999R (Nickel) (previous product¡on -
see Table 1.1 5-5 for current production)

(Gap 0.010 in. (0.254 mm))

CSA (Shielded)

CSA G,GSI - Use w¡th P/N 2083388 spark plug recess cover,
P/N 69772A extension and current P/N 60615F coil60999H (Nickel) (Gap 0.020 in. (0.s08 mm))

GL - Used with P/N 2083384 spark plug recess cover and
P/N 69694 "Blue coil"60999M (Nlckel) (Gap 0.010 ¡n. (0.2s4 mm))

Standard

G,GSI - Used with P/N 2083384 spark plug recess cover and
PIN 69694 "81ue coil"60999F (Nlckel) (Gap 0.020 in, (0.508 mm))

SPARK PLUGS

Used on 2895GL, 3521 GL, 7O42GL, 9390GL209567E*Caniet 112 inch plug reach

Used on 5108GL only209567J*Carrier 112 inch plug reach

SPARK PLUG CARRIERS

REMARKSP/NCOMPONENT
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GENERAL INFORMATION

A CNUflON VHP GL 13/16lnch reach
spark plugs must be

used with 13/16 inch reach spark plug carriers.
Mixlng spark plug carrier and spark plug compo-
nents will cause damage to equipment.

Table 1.15-5. VHP GL 13/16lnch Reach Spark Plugs (Used Wlth 13/16lnch Reach Spark Plug Garriers Only)

NOTE: * 13/16 inch reach spark plugs are used with 13/16 ¡nch reach spark plug carriers only.* Service P/N 21 1 357H and P/N 21 1 357P spark plug connectors with P/N 74001 1 gooL
# P/N 60999X spark plugs can be used in place of P/N 60999T spark plugs, but P/N 60999T spark plugs cannot be used in place

of the P/N 60999X spark plugs on 5115GL engines, because of manufacturing differences.

Replace boot as required740011Boot *

CSA GL - Use with P/N 2083384 spark plug recess cover and
current CSA spark plug carrier, coil adapter and P/N 69694G
Blue CSA flanged coil in CSA applications

21 1 357 P (current product¡on)Extension CSA

G,GSI,GL - Use with P/N 2083384 spark plug recess cover
and P/N 69694 "81ue coil"

21 1 357H (current production)Extension

SPARK PLUG EXTENSIONS

Used with P/N 697664 (previous production CSA "long coil")
and 2083388 spark plug recess cover

60999U (4 ground)(Nickel) (service option)
(Gap 0.010 in. (0.254 mm))

CSA (Shielded)

511sGL used with P/N 69694 "Blue coil" Non CSA applications
and and current CSA spark plug carrier, coil adapter and P/N
69694G Blue CSA flanged coil in CSA applications

60999X# (J-Type) (lridium/Platinum)
(51 1 sGL curent production)

(Gap 0.010 in. (0.254 mm))

Standard Used with P/N 69694 "81ue coil" in Non CSA applications, and
current CSA spark plug carrier, coil adapter and P/N 69694G
Blue CSA flanged coil in CSA applications

60999T# (J-Type) (lridium/Platinum)
(service option and CSA and Non - CSA

cunent production)
(Gap 0.010 in. (0.25a mm))

Used with P/N 69694 "Blue coil"
60999W (J-Type) (Platinum) (service option)

(Gap 0.010 in. (0.254 mm))

Used with P/N 69694 "81ue coil"
609995 (4 ground) (Nlckel)
(Gap 0.010 ¡n. (0.254 mm))

SPARK PLUGS

Used on 2895GL, 3521GL, 7O42GL,9390GL (CSA)
Used with current CSA spark plug carrier, coil adapter and
P/N 69694G Blue CSA flanged coil

209567R - (CSA)*Carrier 13/16 inch plug reach
(csA)

Used on 5108GL and 511sGL (CSA)
Used with current CSA spark plug carrier, coil adapter and
P/N 69694G Blue CSA flanged coil

209s67S - (CSA)*Canier 13/16 inch plug reach
(csA)

Used on 2895GL, 3521 GL, 7042GL, 9390GL209567K*Canier 13/16 inch plug reach

Used on 5108GL and 511 SGL only209567M*Canier 13/16 inch plug reach

SPARK PLUG CARRIERS

REMARKSP/t¡COMPONENT
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GENERAL ¡NFORMAilON

ENGINE TIMING DATA

A CAUflON Detonatlon ls NOT al-
lowed at any time during

englne operation, regardless of the speclfied tlm-
ing. lf detonation occurs at the speclfied timing, a
timing adiustment must be made to retard the
ignition tlmlng until NO audible detonatlon exists.
Engine damage may result if detonation occurs.

Refer to the engine nameplate for the proper engine
timing value.

NOTE: Changing the engine timing will also change the
exhaust emissions and fuel economy.

WAUKESHA KNOCK INDEX'" (WK¡'") The WKl",
developed by Waukesha Engine, represents a major
leap forward in field gas analysis. This new method
replaces the Octane Method analysis method previous-
ly used.

The WKI'" greatly improves the accuracy of calculating
fuel knock resistance of field g{f,, natural gas, and low
Btu gases. ln addition, the WKI is able to account for
the "knock improver" characteristics of inert gases
which are often found in gaseous fuels. When used in
conjunction with the Waukesha Custom Engine Con-
trol@ Detonation Sensing Module, Waukesha is ofien
able to maximize power ratings and optimize perfor-
mance on poor quality fuels while maintaining an
adequate knock safety margin.

SERVIGE TOOLS LIST
You will need the following specialtools to perform the
operator tasks on VHP engines (see Table 1.15-6). ln
some instances, substitute items may be used but only if
specifically approved by Waukesha. To order these
special tools, contact your local Waukesha Engine
Distributor.

Table 1.156. Servlce Tools

KRYToX@ GPL-206 grease - for spark plug
boot and extension489341

Spark Plug Gapping Kit (4 prong) Contains gap
setting tool for closing the gaps, a gap
spreading tool, and two gap seüing tools,
0.011 in. (0.279 mm) and 0.020 ¡n. (0.508 mm)

475033

Spark Plug Gapping Tool - 0.01 8 - O.022 in.
(0.457 - 0.559 mm)(4 prong)(not recommended
for gapping used plugs)

494422

Spark Plug Gapping Tool - 0.010 - 0.013 in.
(0.254 - 0.330 mm)(a prong)(not recommended
for gapping used plugs)

494421

lnduction Timing Light494338

Valve Adjusting Wrench494287

Slack Tube Manometer49425A

Explosion Proof Timing Light494227

Spark Plug Thread and Seat Cleaner (18 mm)
for 13/16 irich reach spark plug bores475065

Spark Plug
for 1/2 inch

Thread and Seat Cleaner (18 mm)
reach spark plug bores494087

O-Ring Lube475029

Digital Manometer/Calibrator Kit475028

Spark Plug Socket
inch long Vrubber

(NEW
O-ring

F/8 inch Socket 1s1/2
insert)475037

Spark Plug Spreading Tool475006

Timing Tool474022

VHP V- Belt Tester474016

Spark Plug Socket/Ext. (1 inch socket with 10
inch extension, for Shielded, CSA w/F.M. coils)167164D

TOOL DESCRIPTIONWAUKESHA
TOOL P/N
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CHAPTER 2 - ENGINE SYSTEM DESCRIPTIONS
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sEcTloN 2.00

SPEED GOVERNING SYSTEM DESCRIPTION

SPEED GOVERNING SYSTEM
DESCRIPTION
The engine speed governing system consists of the
following components. Components may vary with the
engine model:

. Governor Options

.. Woodward UG-8L Governor

.. Woodward UG-8 DialGovernor

.. Woodward UG-Actuator

.. Woodward EG-3P Electronic Governor

. Governor Linkage

. Magnetic Pickup (for electronic governors)

. Control Panels (for electric units)

. Overspeed Governor (optional)

WOODWARD UG-8L GOVERNOR

The Woodward UG-8L Governor, capable of isochrono-
us operation (will maintain the same engine speed
regardless of engine load) is a mechanical-hydraulic
device (see Figure 2.00-1).

WOODWARD UG.ACTUATOR GOVERNOR

The Woodward UG-Actuator Governor, is a proportion-
al electric/hydraulic actuator. The UG-Actuator con-
verts an electrical input signalto a proportional hydraulic
output-shaft position to control engine fuel flow. The
UG-Actuator provides the advantages of electronic
control while using the same linkages as the UG-8
governors. The UG-Actuator is outwardly similar to the
UG-8L governor.

Figure 2.00-1. Woodward UG-8L Governor

WOODWARD UG.8 DIAL GOVERNOR

The Woodward UG-8 Dial Governor, is a mechanical-
hydraulic device mechanically linked to the fuel system.
The governor operates isochronously (will maintain the
same engine speed regardless of engine load), except
during transient load conditions. The UG-8 DialGover-
nor has dial adjustments on the face of the gear (see
Figure 2.OO-2). These dials are the Speed Droop control
knob, the Load Limitcontrolknob, the Synchronizer, and
the Syn. lndicator. The speed droop control can be setto

SIGHT -=-_
GLASS

\

OIL FILLER CUP

\

TERMINAL
SHAFT

\
COMPENSATION

POINTER

OIL DRAIN
PLUG

COMPENSATION
NEEDLE VALVE
(BEHTND PLUG)

SHAFT

e,t@

WOODWARD
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SPEED GOVERNING SYSTEM DESCRIPT¡ON

automatically divide and balance the load between
engines driving the same shaft, or paralleled in an
electrical system.

OIL FILLER CUP

S¡GHT
GLASS

COMPENSATION
ADJUSTMENT

OIL DRAIN
PLUG

o

COMPENSATION
NEEDLE VALVE
(BEHIND PLUG)

#.ü
LOÀÐ LIMIT SYN. INOICATOR

O SPEÊD DRooP ,#sU

Figure 2.OO-2. Woodward UG-8 DialGovernor

WOODWARD EG.3P ELECTRONIC GOVERNING
SYSTEM
TL- r^r^^1,-,^-t E^ ân ^l^^¡-^-:^ ^^..^--:^^ ^..^+^ñ /Ã^^
I I lë YYUUUWc¡l U Lr-7-r)f- tílCtJLl tJl lltr gt vtil I lll lg Ðyùtltl t I \Ð¡ts
Figure 2.00-3) consists of three components, the mag-
netic pickup, the control unit and the actuator. The system
is capable of isochronous operation (will maintain the
same engine speed regardless of engine load). The
control unit is off-engine mounted and is usually in the
control room. lt is the device that interrupts the signal that
is sent from the magnetic pickup. The coniroi unit then
compares the the magnetic signal ihrough circuitry and
makes the proper adjustments through the actuator. The
governor actuator is engine mounted, and is the mechan-
ical device that physically moves the carburetor butter-
fliac Tl.ra ñ^rrôrñ^r a¡fi raln¡ ic ¡{rir¡on frnm lha â^nêceñn,rrrvs¡ ¡|rvvvYe¡r evvveevT

drive gear.

EG-3P GOVERNOR

GOVERNOR
LINKAGE

GOVERNOR
OUTPUT LEVER

Figure 2.00-3. EG-3P Governor - 6 Gylinder Shown

OVERSPEED GOVERNOR

The overspeed governor is a safety device that protects
the engine from overspeed damage (see Figure 2.OO-4).

The overspeed governor is activated when the engine
speed rises approximately 10 percent above the maxi-
mum high idle speed. The overspeed governor functions
only if the regular governor fails to operate.

OVERSPEED
GOVERNO

OVERSPEED
PRESSURE SWITCH

\
\

LUBE OIL HEADER
PRESSURE INLET

MANUAL RESET
BUTTON

DEPRESSED
(NORMAL MODE)

O IMOUNTING
(MAGNETO DRIVE ASSEMBLÐ

Figure 2.00.4. Overspeed Pressure Switch
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SPEED GOVERNING SYSTEM DESCRIPTION

GOVERNOR LINKAGE

The governor linkage (see Figure 2.00-3) connects the
governor output shaft with the carburetor butterfly shaft.
UG-8L governors (see Figure 2.00-5) have a hand lever
on the side of the governor to manually set engine speed.
UG-8 dial governors (see Figure 2.OO-2) manually control
engine speed with a dial control. AII engines have a
manual shutdown lever (see Figure 2.00-6) added to the
linkage on the carburetor side, that enables the operator to
manually reh.¡rn the engine to idle in the event of an
emergency.

SPEED
CONTROL

LEVER

GOVERNOR

Figure 2.00-5. Governor Speed Control Lever -
sllsGL

GOVERNOR
ROD

MANUAL
SHUTDOWN LEVER

Figure 2.00-6. Manual Shutdown Lever - 511sGL

MAGNETIC PICKUP

The engine speed is detected by a magnetic pickup
threaded into the flywheel housing above the flywheel
ring gear.
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SPEED GOVERN¡NG SYSTEM DESCRIPTION

CONTROL PANEL

A control unit (see Figure 2.OO-7 and Figure 2.00-8),
used with electric units, is off-engine mounted, usually in
the control room, and is the device that receives the
signal that is sent from the magnetic pickup. The control
unit then compares the magnetic pickup signal to the
predetermined engine rpm signal through circuitry and
makes the proper adjustments through the actuator. The
engine rpm is set with the rated speed potentiometer
located on the control unit, or by the optional external
speed trim potentiometer. The rpm setting voltage is

compared atthe control unit between the confol amplifier
voltage and the rpm voltage. The control amplifier sends
an appropriate voltage to the actuator. For example, if the
speed was greater than the speed setting, the control
amplifier would decrease its output and the actuator
would decrease fuel to the engine. Load sharing between
two or more engine-generator sets is accomplished via
the load sensing circuitry. Each generator's load is
electronically measured continuously to other units on
the same bus via parallel lines. Continuous correction to
control loop gives load sharing.
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sEciloN 2.05

FUEL SYSTEM DESCRIPTION

FUEL SYSTEM DESCRIPTION
The function of the fuel system is to maintain a constant
air/fuel ratio throughout the load range of the engine and
to deliver the airlfuel mixture in the proper quantities.
See following components and Figure 2.05-1 for G/GSl/
GL engine fuel components. See Draw-thru Engines in
this Section, for draw-thru components.

. Main Fuel Gas Pressure Regulator(s)

. Carburetor(s)

. Pilot-Operated Prechamber Gas Valve (GL engines)

. Prechamber Gas Safety Shutdown Valve
(GL engines)

. Prechamber Regulator GL engines)

. Prechamber Manifolds (2) (GL engines)

. FuelAdmission Valves (one per cylinder)
(GL engines)

. Custom Engine Control@ Air/Fuel Module
(AFM) System (Optional)

PRECHAMBER ADMTSSTON VALVES (GL)
(1 PER CYLTNDER HEAD)MANIFOLD (GL)

PRECHAMBER
REGULATOR (GL)

MAIN FUEL GAS
PRESSURE REGULATOR

Figure 2.05-1. 5115GL Right Side Engine View

MAIN FUEL GAS PRESSURE REGUT-ATORS

To ensure a steady fuel supply to the carburetor(s), all
engines have one main fuel gas pressure regulator for
each bank (see Figure 2.05-2).

The main fuel gas pressure regulator(s) reduce the
incoming fuel supply pressure to the carburetor(s).

NOTE: The actual carburetor inlet fuel pressure will
depend on the heating value of the fuel.

From the main fuel gas pressure regulator(s) the fuel
flows into the carburetor(s) where it is mixed with air to
provide a very lean mixture to the combustion cham-
bers.

MAIN FUEL GAS
PRESSURE REGULATOR

HGHT SIDE SHOWN

4

Figure 2.05-2. Flsher 99 Main Fuel Gas Pressure
Regulator - 12 Gylinder GSI
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FUEL SYSTEM DESCRIPTION

oARBURETOR(S)

All engines have a carburetor, mounted just below the
center of each intake manifold (see Figure 2.05-3).

RIGHT SIDE
CARBURETOR

RIGHT SIDE
PRECHAMBER

MANIFOLD

MANUAL
SHUTDOWN

LEVER

Figure 2.05-3. Carburetor - 5115GL Right Side View

The carburetor(s) produce a combustible mixture by
automatically mixing air and fuel in the proper propor-
tions.

PRECHAMBER REGUI.ATOR

On GL engines, the prechamber regulator
(see Figure 2.05-4) controls the amount of fuel available
to the prechamber manifolds. The flow to the precham-
ber manifolds is fuel only. All of the air needed for
combustion is pushed into ihe prechamber by the piston
on its compression stroke.

PRECHAMBER
REGUTATOR

Flgure 2.054. Prechamber Regulator 5115GL

PRECHAMBER GAS VALVE

On GL engines, the prechamber gas valve
(see Figure 2.05-5), located on a line off the main fuel
gas pressure regulator gas inlet pipe tee, admits high
pressure gas to the prechamber fuel regulator.

Figure 2.05-5. Prechamber Gas Valve -
6 Cyllnder GL Engine Shown
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FUEL SYSTEM DESCRIPTION

PRECHAMBER GAS SAFETY SHUTDOWN VALVE

On GL engines, the prechamber gas safety shutdown
valve (see Figure 2.05-6) admits gas pressure once
engine lube oil pressure reaches or exceeds 20 psi
(138 kPa). Lube oil pressure continues to admit gas to
the prechamber regulator, while the engine is running.

lf the engine stops, loss of engine oil pressure automatical-
ly causes the prechamber gas safety shutdown valve to
stop the flow of gas to the prechamber gas valve, which
shuts off the supply of gas to the prechamber regulator.

GAS SAFETY
SHUTDOWN

VALVE

AIR/GAS PLENUM

Figure 2.05-6. Prechamber Gas Safety Shutdown
Valve - 6 Cylinder Engine GL Shown

ADMISSION VALVE ASSEMBL!ES

On GL engines, each admission valve assembly (1 per
cylinder head) is mounted at a 45 degree angle on the
side of each cylinder head (see Figure 2.05-7). The
admission valve directs the flow of fuel to the precham-
ber (see Figure 2.05-8). During the compression stroke,
the airlfuel mixture flows into the prechamber through
the prechamber torch holes and mixes with the pre-
chamber gas. The spark plug ignites the near stoichio-
metric mixture.

Figure 2.05-7. Admission Valves -
6 Cylinder GL Shown

CYLINDER
HEAD

H.

I

lil.

':::

I
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FUEL SYSTEM DESCRIPTION

PRECHAMBERS AND SPARK PLUG CARRIERS

On GL engines, the airlfuel mixture in the main
combustion chamber is so lean that it can't be ignited
with a spark plug alone. With the prechamber design,
the prechamber receives a rich fuel mixture that is easily
ignited. The resulting flame ignites the lean mixture in
the main chamber.

The top half of the prechamber is located in the bottom of
the spark plug carrier. The lower portion of the precham-

ber is a separate piece with a six-hole nozzle (see

Figure 2.05-8). The prechamber is filled with the rich
airlfuel mixture through the admission valve. The
prechamber fuel charge is leaned out by air flow into the
prechamber during the compression stroke. This pro-

cess is designed to be highly turbulent, ensuring good

mixing of each prechamber charge. The spark plug then
ignites the prechamber mixture, which directs a flame
torch through the nozzle holes into the lean mixture in
the main combustion chamber. The main chamber fuel
charge then ignites.

/
STD NON-CSA
SPARK PLUG

CARRIER

/
PRECHAMBER

CUP

Figure 2.05€. Prechamber/Spark Plug Carrier
Assembly GL Englnes

CUSTOM ENGINE CONTROL@ AR/FUEL MODULE
SYSTEM

The Custom Engine Control@ (CEC) Air/Fuel Module
(AFM) system is designed to controlthe airifuel ratio of
Waukesha's gaseous fueled, industrial engines (see

Figure 2.05-9). An engine's airlfuel ratio defines the
amount of air in eiiher weight or mass in relation to a
single amount of fuel supplied to an engine for
combustion. Air/fuel ratio influences engine power,

emissions, and fuel economy. By controlling an
engine's airlfuel ratio with the AFM system, you will
benefit in fuel savings, emissions control, and/or peak
engine performance. The AFM system regulates and
maintains the engine's airlfuel ratio even with
changes in engine load, speed, fuel pressure, and fuel
quality.

Figure 2.05-9. Air/Fuel Module Front Panel

The AFM system is programmed atthe engine site and is

customized for the engine based on site specific
information with a personal computer (PC), Form 6263,
AFM Custom Engine Contro9 Air/FuetModule Second
Edition, provides information on the operation and
programming of the AFM.

The basic AFM system consists of an oxygen sensing
crrctom inlake manifnld nrêsslrrê transducer lcatalvstv,vtvr¡¡r - \.--- -J _

and lean burn only), electronic control module (AFM

module), actuator (see Figure 2.05-10), and exhaust
thermocouple. The oxygen sensor continually reports
the concentration of oxygen in the exhaust to the AFM
module. Based on this signal, the AFM module then
determines if a correction to the airlfuel ratio is required.
lf a change is needed, a command is sent to a stepper
motor (installed on the fuel regulator) which influences
the fuel flow to the engine. The exhaust thermocouple
ensures exhaust temperatures are high enough to
permit correct system operation.

KEYPAD

LCD DISPLAY

LED DISPLAY
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FUEL SYSTEM DESCRIPTION

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

. "Power" and "Alarm" lights (LED display) on the front
panel of the AFM module (see Figure 2.05-9)

.. The green "Power" LED is lit any time power is
applied to the AFM module

.. The yellow "Alarm" LED is lit any time the AFM
system's diagnostic functions are activated or
when AFM execution has been stopped by the
operator (such as during the saving of a data-set)

. An alpha-numeric liquid crystal display (LCD display)
visible from the front of the AFM module allows the
operator to monitor important system parameters

. A sealed membrane keypad located on the front of
the AFM module

Figure 2.05-10. AFM Actuator -
6 Cylinder Engine Shown

DRAW-THRU ENGINES

Draw-thru engines are capable of using low pressure
fuel. Characteristic that are unique to these engines are
listed below:

. Main Fuel Gas Pressure Regulator(s) mounted off
engine

. Carburetor(s) mounted in plenum(s) on top of the air
filter housing(s) (see Figure 2.05-11)

. Special piping that allows the air fuel mixture to be
delivered to the intake manifold (see Figure 2.05-12)

SPECIAL
PIPING

SPECIAL PIPING

CARBURETOR

Figure 2.05-11. Draw-thru Engine -
6 Gylinder Engine Shown

MANUAL
SHUTDOWN LEVER

SPECIAL
PIPING

Figure 2.05-12. Draw-thru Engine -
6 Cylinder Engine Shown

AFM ACTUATOR

MAIN FUEL GAS
REGULATOR
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IGNITION SYSTEM DESCRIPTION

IGNITION SYSTEM DESCRIPTION
The ignition system consists of the following compo-
nents:

. Custom Engine Control@ (CEC) lgnition Module
(Standard) used with the following components:

- Magnetic Timing Disc

- Hall-effect Pickup Sensor

- Cable Assemblies

. Spark Plugs (One per cylinder) and
Spark Plug Carriers (GL)

. Spark Plug Connectors (One per cylinder)

. lgnition Coils (one per cylinder)

. Custom Engine Contd@ Detonation Sensing Module
(Also described in this Section with Engine Protec-
tion Equipment)

. Wiring

. Magneto lgnition System (Optional)

. CSA lgnition (Optional)

SPARK PLUGS, SPARK PLUG CARRIERS, AND
CONNECTORS

A CAUflON 13/16 inch reach spark
plugs must be used wlth

13/16 inch reach carriers, and 112 inch reach spark
pfugs must be used with ll2lnch reach carriers.
Mixing carrier and spark plug components will
cause damage to equipment and/or personal injury.

One spark plug is provided for each of the cylinders. On
G and GSlengines,ll2inch reach spark plugs are used.
On these engines, the spark plug is threaded directly
into the cylinder head. GL engines may be equipped
with either l12inch or 13/16 inch reach spark plugs and
spark spark plug carriers (one per cylinder), however 1/2
inch reach spark plugs must be used with 1/2 inch reach
spark plug carriers and 13i16 inch reach spark plugs
must be used with13/16 inch reach spark plug carriers.
The spark plug carriers (see Figure 2.10-1), are
stamped to identify the spark plug reach. lf a Waukesha
spark plug carrier is not marked, it is 1/2 inch reach. The
spark plug carriers are threaded directly into the cylinder
head and the spark plug is threaded into the spark plug
carrier. The GL engines use spark plug carriers because
of the special combustion characteristics of these
engines (see Figure 2.10-2').

METAL STAMP METAL STAMP
P/N

AN UNMARKED WAUKESHA
SPARK PLUG CARRIER

INDICATES 1/2 INCH REACH

SPARK PLUG
CARRIER

METAL STAMP SPARK
PLUG REACH

METAL STAMP SPARK
PLUG REACH
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Figure 2.10-1. Spark Plug Garriers
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IGNITION SYSTEM DESCR¡PTION

o-R

PRECHAMBER

PRECHAMBER CUP

SPARK CARRIER SPARK PLUG
SEATED HERE

ADMISSION
VALVE

PRECHAMBER SEAL

Figure 2.10-2. Spark Plug Carrier And Prechamber
Design - GL Engine Cylinder Head Cutaway Mew

Spark plug connectors, (made of white Teflon, exceptfor
G, GSI and previous GL CSA engines) extend from the
spark plug to above the rocker arm covers
(see Figure 2.10-3).

SPARK PLUG
CONNECTOR

Figure 2.10€. Spark Plug, Connector, And lgnition
Coil - Standard lgnition

tGNrnoN cotls
One ignition coil is provided for each of the cylinders,
Each coil is aüached to a base that is securely mounted
between the intake manifold runners (see Figure 2.1O-2
and Figure 2.10-3).

CUSTOM ENGINE CONTROL@ IGNITION MODULE

The Custom Engine Control@ (CEC) lgnition Module
(lM) (see Figure 2.10-4) and its associated components
are described in the following paragraphs. Referto Form
6253 (Previous Model) or Form 6272 (Current Model)
tM Custom Engine Contro9 tgnition Module tnstattation
Operation And Maintenance tor further information
concerning the lM.

The current lM is equipped with three diagnostic LEDs
on front of the die cast lM housing: "Power," "Pickup,"
and "Application" (see Figure 2.10-4). These LEDs give
operators visual confirmation on (1) incoming power, (2)

Hall-effect pickup signal, and (3) proper application
settings. The previous lM did not have diagnostic LEDs.

Figure 2.104.lM Diagnostic LEDs

S c
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IGNITION SYSTEM DESCRIPTION

The Custom Engine Contd@ (CEC) lgnition Module
functions by using a Hall-effect pickup to read magnetic
reference marks on a timing disc to determine the exact
position of the crankshaft (see Figure 2.10-5,
Figure2.10-6, and Figure 2.10-7). The signals sent from
the Hall-effect pickup to the lM, allow the lM to tell the
e,onect cylinder, exacüy when to fire. Your engine may be
equipped with the Custom Engine Contrd@ Detonation
Sensing Module (DSM). The DSM system is connected to
the lM system by a cable connector. The two systems,
when connected togeher, provide defense against com-
bustion detonation, which can lead to severe engine
damage.

HALL-EFFECT
PICK-UP SENSOR

TIMING DISC

o
\-) ilt

o 6) o o

Figure 2.10-5. Hall-effect And Timing Disc -
lnternal View 5115GL

IGNITION MODULE

Figure 2.10-6. Hall-effect Sensor And Timing Disc -
P9390

HALL-EFFECT
PICKUP

Figure 2.10:7. Hall-effect Pickup Location -
6 and 12 Cylinder Engines - f 2 Cylinder Shown

On 5115GL and P9390 engines, the timing disk is
located in the magneto adaptor housing attached to the
governor drive gear hub. The Hall-effect pickup sensor
is installed in the magneto adaptor housing with the
511sGL mounted vertically and the P9390 mounted
horizontally. On all other models the timing disk is
located in the governor drive housing and the Halleffect
pickup is located next to the governor.

The ignition module can be set for dual fuel applications,
two distinctfuel gases, or load conditions. Referto Form
6253 (Previous Model) or Form 6272 (Current Model)
tM Custom Engine Contro9 lgnition Modute lnstattation
Operation And Maintenance for further information
concerning the lM.
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IGNITION SYSTEM DESCRIPTION

MAGNETO IGNITION SYSTEM

The magneto ignition system consists of the following
components:

. Magneto

. Spark Plugs (One per cylinder) and
Spark Plug Carriers (GL)

. Spark Plug Connectors (One per cylinder)

. lgnition Coils (one per cylinder)

. wiring

The magneto is driven from the accessory (magneto)
drive gear (see Figure 2.10-8). The magneto uses solid
state electronic components. Self - generated alternat-
ing current is rectified to direct current and stored within
a capacitor. Silicon controlled rectifiers (SCR's) function
as switches to release the stored energy to the ignition
coils. A trigger coil arrangement produces the voltage
needed to turn the SCR on.

MAGNETO
DRIVE

MAGNETO

Figure 2.10€. Magneto

CSA IGNITION SYSTEM

Engines may be equipped with special sealed CSA
ignition systems. These units have special sealed
switches and wiring. G and GSI engines have a special
coil that is installed in place of the standard spark plug
connector (see Figure2.10-9). GL engines have a
special longer spark plug carrier that has the ignition coil
mounted directly to it (see Figure 2.10-10).

RUBBER
RECESS COVER

CONNECTOR
CABLE

colL
SPARK PLUG

ADAPTER

Figure 2.10-9. CSA Spark Plug Adapter And Coil -
G, GSI

CSA SPARK PLUG CARRIERS
AND IGNITION COILS

Figure 2.10-10. CSA lgnition - GL Engines -
6 Cylinder Shown
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IGNITION SYSTEM DESCRIPTION

CUSTOM ENGINE CONTROL@ DETONATION
SENS¡NG MODULE

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 Waukesha spark ignited AT and
VHP engines (see Figure 2.10-11and Form 6268, DSM
Custom Engine Contro9 Detonation Sensing Modute
lnstallation Operation And Maintenance). The DSM
system protects Waukesha spark ignited gas engines
from damage due to detonation on an individual cylinder
basis.

"ALARM" "SHUTDOWN"
..POWER"

f!¿ ff {íJ"'j ; ri í''...; ;..:
3 f I Èt:

Figure 2.10-11. Detonation Sensing Module Front
Panel

The DSM, and its related system, must function with a
CEC lgnition Module with a 14 pin DSM expansion port.
The DSM system also includes a Waukesha designed
electronic filter, a detonation sensor mounted at each
engine cylinder, and a number of interconnecting cables
and harnesses that may vary depending on the applica-
tion.

The DSM system is customizedforeach application with
a personal computer. Referto Form 6268, DSM Custom
Engine Contro9 Detonation Sensing Modute tnstattation
Operation And Maintenance Íor further programming
information.

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

. "Power", "Alarm", and "Shutdown" lights (LED dis-
play) on the front panel of the DSM module
(see Figure 2.10-11)

. a liquid crystaldisplay (LCD) located inside the DSM
module which continually shows the current status of
the system through diagnostic codes
(see Figure 2.10-11)

. the capability to drive remote alarms or lights

For example, the DSM module can detect if a sensor has
been damaged or disconnected. ln either event, a
defaulttiming value is imposed forthe cylinder associat-
ed with the lost signal. ln 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.
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sEcTtoN 2.15

AIR INTAKE SYSTEM DESCRIPTION

AIR INTAKE SYSTEM DESCRIPTION
The air intake system consists of the following
components:

. Carburetor(s) G,GSI,GL

. lntake Manifold(s) G,GSI,GL

. Air Filtration System (Air Cleaner(s))

. Turbocharger(s) GSI,GL

. lntercooler(s) GSI,GL

CARBURETOR(S) AND TNTAKE MANTFOLD(S)

Both the carburetor(s) and air intake manifold(s) are
mounted to the outside of the cylinder bank(s). The
carburetor produces a combustible mixture by auto-
matically mixing air and fuel in the proper proportions
(see Figure 2.15-1, Figure 2.15-2, and Figure 2.15-3).

lntake manifold(s) connect the intake ports of the
cylinders and equally distribute the airlfuel mixture to
each.

Figure 2.15-1. 6 Gylinder GSI

CARBURETOR

INTAKE MANIFOLDü

CARBURETOR

INTAKE
MANIFOLD

Figure 2.15-2.12 Cylinder GL

Figure 2.15'3. 16 Cylinder GSI

ArR CLEANER(S)

6 cylinder engines have one air cleaner
(see Figure 2.15-4'), while 12 and 16 cylinder engines
have two air cleaners (see Figure 2.15-5 and
Figure 2. 1 5-6). Each air cleaner consists of the air filter
frame, main air filter element, prefilter pad, air intake
restriction indicator and rain shield.

INTAKE MANIFOLD
&ì
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AIR INTAKE SYSTEM DESCRIPTION

The air restriction indicator on 6 and 12 cylinder engines,
will "pop red" if the air intake restriction is 15 in. (381 mm)
of water. This indicates a clogged or dirty main air filter
element and/or clogged or difi precleaner element. On
16 cylinder engines, gauges mounted on each air
cleaner register the condition of the air filters. The air
restriction gauge must show in the green, for both the
prefilter and final filter. A toggle switch allows the
operator to select the filter reading desired.

TURBOCHARGER(S)

6 cylinder GSI and GL engines have one turbocharger
(see Figure2.15-4), all other VHP GSI and GL
engines have two turbochargers, one for each bank
(see Figure 2.15-5 and Figure 2.15-6).

INTERCOOLERS

AIR
CLEANER

AIR
CLEANER

TURBOCHARGER TURBOCHARGER

íl ¡

AIN CLEANER

AIR
RESTRICTION

INDICATOR

INTERCOOLER

Flgure 2.15-5. 12 Cylinder GL - Rear VIew

Figure 2.156. 16 Gylinder GSI

INTERCOOLER

TURBOCHARGER

INTERCOOLER AIR
CLEANER

Figure 2.154.6 Cylinder GSI - Rear View

TNTERCOOLER(S)

Box-type intercooler(s), used on GSI and GLengines,
are mounted on the rear of the engine on 6 and 12
cylinder models (see Figure 2.15-4 and
Figure 2.15-5) and on top of the engine, on 1 6 cylinder
models (see Figure 2.15-6). Heated compressed air
from the turbocharger(s) enters the intercooler(s) and
flows over a series of tubes through which the auxiliary
water system coolant is circulated. The temperature
of the compressed air is reduced, which makes it
denser.
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TURBOCHARGER SYSTEM DESCRIPTION

TURBOCHARGER SYSTEM
DESCR¡PTION

GSI and GL engines are turbocharged. The turbocharger
system consists of the following components:

. Turbocharger(s)

. Connecting Hose(s)

. Connecting Piping

(see Fi gure 2.20 -2 and Fi gure 2.20-g). While the turbi ne
side of each turbocharger is part of the exhaust system,
the compressor side is part of the air intake system; a
shaft connects the two. When the turbine is caused to
spin from the expansion of exhaust gases exiting the
engine, the movement of the compressor wheel causes
the air passing through the air cleaner enroute to the
carburetor, to be compressed.

TURBOCHARGERS

Figure 2.20-1. Turbocharger - 6 Cylinder Rear View

TURBOCHARGER(S)

6 cylinder GSI and GL engines have one turbocharger
(see Figure 2.20-1), all other VHP GSI and GL engines
have two turbochargers, one for each bank

TURBOCHARGER

Figure 2.20-2. Turbochargers - 12 Cylinder GL
Rear View

Figure 2.20-3. Turbochargers - 16 Cylinder GSI
Side View

I
$
&

f
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COOLING SYSTEM DESCRIPTION

COOLING SYSTEM DESCRIPTION

The cooling system consists of the following compo-
nents:

Jacket Water Gircuit

. Jacket Water Header/Jacket Water

. Exhaust Manifold

. Jacket Water Pump

. Water Manifold

. Jacket Water Temperature Control Valve

. Surge Tank (Optional)

. Remote Heat Transfer Device (Customer Supplied)

Auxiliary Cooling Water Gircuit

. Auxiliary Water Pump

. lntercoolers

. Oil Cooler

. Auxiliary Water Temperature Control Valve

. Auxiliary Water Heat Transfer Device
(Customer Supplied)

JACKET WATER HEADER/JACKET WATER

The cooling water passageways in both the crankcase
and cylinder heads comprise the jacket water system.
The jacket water header is integrally cast within the
crankcase. Cooling water circulates around the cylinder
sleeves inside the cylinder block. Water flows up through
the water passage openings in the deck of each cylinder
head, flows around the valve seats and exhaust guides,
and up to the water-cooled exhaust manifold(s).

EXHAUST MANIFOLD

From each cylinder head, water passes up through the
water outlet elbow connection (see Figure 2.25-1) to
one segment of the water-jacketed exhaust manifold(s)
and exits through the water outlet port, to the water
manifold. (see Figure 2.25-2 and Figure 2.25-3). Each
exhaust manifold assembly is comprised of individual
water-cooled segments.

NOTE: Valve cover and rocker arms are shown removed
for

WATER OUTLET
ELBOW

EXHAU ST MANIFOLD SEGÍ¡'ENT

FORM 6277 First Edition

Figure 2.25-1. Water Outlet Elbows
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COOL¡NG SYSTEM DESCRIPTION

Figure 2.25-2.6 Gylinder Engine Cooling Gomponents

AUXILIARY WATER PUMP

,":--ì\'fT
JACKET

WATER PUMP

WATER MANIFOLD

CLUSTER
THERMOSTAT

HOUSING

Figure 2.25-3.12 Cylinder Engine Cooling
Components

CYLINDER
HEAD

WATER PUMP

WATER OUTLET
ELBOW

EXHAUST
MANIFOLD

WATER
MANIFOLD

CLUSTER
THERMOSTAT

HOUSING
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COOLING SYSTEM DESCRIPTION

JACKET WATER PUMP

On 511SGL engines (see Figure 2.25-4), a gear driven
water pump is mounted at the left side (as viewed from
the flywheel end of the engine) of the gear cover. On 6,
12, and 16 cylinder engines (see Figure 2.25-2
Figure 2.25-3, and Figure 2.25-5) a belt driven water
pump is mounted on the front of the engine. Cooling
water exiting the pump is piped to the jacket water
headers.

CLUSTER
THERMOSTAT

HOUSING

AUXILIARY
WATER PUMP

JACKET
WATER PUMP

Figure 2.254. 511sGL Engine Cooling Components

WATER MANIFOLD

The water manifold (see Figure 2.25-2, Figure 2.25-3,
Figure 2.25-4, and Figure 2.25-5) receives the cooling
water flowing out of each segment of the exhaust
manifold and routes it to the cluster thermostat housing
on 6 and 12 cylinder engines. On 16 cylinder engines,
the thermostats are located in the connector elbows
between the exhaust manifold segments and the water
manifold.

CLUSTER THERMOSTAT HOUSING

The thermostatic valves are enclosed in the cluster
thermostat housing at the ouüet end (front) of the water
manifold on 6 and 12 cylinder engines (see Figure 2.25-2,
Figure 2.25-3, and Figure 2.25-4) and on 16 cylinder
engines, located in the connector elbows between the
exhaust manifold segments and the water manifold. By
regulating the circulation of coolant, the thermostatic
valves, control the jacket water temperature. The thermo-
static valves remain closed while the engine is warming
up, so cooling water is circulated through the engine water
jacket only.

The thermostats start to open as the engine warms up to
its normal operating temperature. A portion of the
coolant is diverted to the remote heat transfer device,
which absorbs the heat and directs the coolant back to
the jacket water pump. The coolant supply from the heat
transfer device mixes with that portion of the coolantthat
continues to flow down the bypass tube(s) to provide a
blend that is within the normal range.

Figure 2.25-5.16 Cylinder Engine Gooling
Components

AUXILIARY
WATER PUMP

JACKET
WATER
PUMP

WATER
MANIFOLD
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COOLING SYSTEM DESCRIPTION

SURGE TANK

The optional surge tank provides a coolant reservoir
for the engine. A sight gauge on the side of the surge
tank allows the operator to easily view the coolant
level (see Figure 2.25-6).

SIGHT GLASS

FILLER CAP

Í

##

SURGETANK

Figure 2.25ô. Surge Tank (Optional)

REMOTE HEAT TRANSFER DEVICE

The remote heat transfer device may be a radiator,
cooling fan, cooling tower, heat exchanger or some
other device.

AUXILIARY WATER PUMP

On 511SGL engines the gear driven auxiliary water
pump is mounted at the right front of the gear cover
(see Figure 2.25-4). All other VHP engines are belt
driven. The 6 cylinder and 16 cylinder engines have
the auxiliary water pump located on the lower right
front of the engine (see Figure 2.25-2), while 12
cylinder engine auxiliary water pumps are located on
the lower right front side (see Figure 2.25-3).

TNTERCOOLER(S)

On GSl, and GL models, the intercooler(s) cool the
inlet air to the turbochargers, to provide denser air to
the turbochargers. The intercooler(s) are located at
the rear of the engine on 6 and 12 cylinder engines
(see Figure 2.25-7), and on top of the engine on 16
cylinder engines (see Figure 2.25-8).

Figure 2.25-T.lntercoolers - 12 Cylinder Engine

INTERCOOLER

INTERCOOLER

Figure 2.25{..lntercoolers - 1G Cylinder Engine

INTERCOOLERS

il
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COOLING SYSTEM DESCRIPT¡ON

OIL COOLER

The coolant flows from the intercooler(s) to the oil
cooler. The oil cooler is atube and baffle type assembly
(see Figure 2.25-9). While the coolant flows through a
bundle of tubes in the oil cooler, the lube oil circulates
around them. Heat from the oil passes through the
tubes to the coolant which carries it to a heat transfer
device for dissipation. From the heat transfer device,
the coolant passes back to the auxiliary water pump to
repeat the circuit.

Figure 2.25.9' Oil Gooler - 6 Cylinder Engine Shown

AUXILIARY WATER REMOTE HEAT TRANSFER
DEVICE

The auxiliary or secondary heat transfer device, may be
a radiator, cooling fan, cooling tower, heat exchanger or
some other device. The heat transfer device provides
cooling for the auxiliary system coolant.

OIL COOLER
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LUBRICATION SYSTEM DESCRIPTION

LUBRICATION SYSTEM DESCRIPTION
The lubrication system consists of the following compo-
nents:

. Oil Pan and Pickup Screen

. OilPump

. OilCooler

. Temperature Control Valve

. Pressure Regulating Valve

. Full-Flow Lube Oil Filter

. Filter Relief Valve(s)

. OilStrainer

. External Piping (customer supplied)

PRELUBE SYSTEM COMPONENTS

. Prelube Pump and Prelube Motor

. Prelube Pushbutton Valve

. Pilot-Operated Prelube Valve

. ln-line Lubricator

. Oil Pressure Gauge

INTERNAL OIL CONTROL

The main oil header is an integral part of the crankcase
casting (see Figure 2.30-1). lnternal passages in the
crankcase direct the flow of pressurized oil to ihe main
bearings, via drillings in the main bearing saddles.

The flow of oil passes from the main bearing journals
into the T-drilled crankshaft and then up through drilled
passages in the connecting rods. After lubricating the
connecting rod bearing, piston pin bushing and piston
pin, the pressurized oil passes through an opening in the
top of the rod. The oil spray exiting the rod cools the
underside of the piston crown and drains back to the oil
pan.

Oil supply tubes tapped off the internal oil passage
leading to the front main bearing, supply a continuous
spray of oil to the gear train.

lnternal passages in the crankcase casting also direct
the flow of pressurized oil to the camshaft bearing
saddles to provide lubrication of the main camshaft
bearings (bushings), Oilflows through holes in the cam
bearing caps and down passageways in the valve lifter
housing. This lubricates the roller followers and cam
lobes, after which it drops back to the oil pan.

An external oil supply line off the main oil header carries
oilto a separate external rocker arm oil header. Supply
tubes from the rocker arm oil header direct the flow of oil
to the rocker arm assemblies and valves.

Excess oil drains down a cored passage in the cylinder
head and runs down the outside of the pushrod tubes to
a drainage passage in the valve lifter guides. The
passage directs the flow of oil to a drainage hole in the
valve lifter housing where itflows back to the oil pan via
the camshaft recess.

The flow of pressurized oil through the fixed valve lifter
screws of the rocker arm assemblies also supplies oilto
the lifters, where the excess oil joins the flow from the
cored passage in the cylinder head.

The flow of pressuiized oil through the external system,
is depicted in Figure 2.30-2.
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LUBRICATION SYSTEM DESCRIPTION
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Figure 2.30-1. lnternal Oll Flow System
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LUBRICATION SYSTEM DESCRIPTION
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LUBRICAT¡ON SYSTEM DESCRIPTION

OIL PAN AND PICKUP SCREEN

The bottom of the crankcase is enclosed by the oil pan.
The oil pump draws oilfrom the lowest point in the oil pan
and delivers it to the oil cooler. The oil pickup screen
(see Figure 2.30-3) prevents foreign material in the oil
pan from entering the lube oil circuit.

OIL PAN AND PICKUP
SCREEN ASSEMBLY

Figure 2"30-3. 6 Cylinder Engine Oil Pan And Pickup
Screen Assembly

OIL PUMP

The lube oil pump, gear-driven by the gear train, is
externally mounted. On 6 and 12 cylinder engines, the
oil pump is located on the front of the engine, below the
crankshaft (see Figure 2.30-4). On 511SGL engines,
the oil pump is located on the front left side of engine on
the back side of the gear housing (see Figure 2.30-5).
On 16 cylinder engines, the oil pump is located on the
right rear of the engine, mounted on the flywheel
housing (see Figure 2.30-6).

OIL PUMP

GUARDS REMOVED
FOR CLARITY

Figure 2.304. 6 And 12 Cylinder Engine Oil Pump -
6 Cylinder Shown

OIL PUMP

Figure 2.30-5. 5115GL Oll Pump

Figure 2.30-6. 16 Cylinder Engine Oil Pump

;
OIL PUMP
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LUBR¡CATION SYSTEM DESCRIPTION

OIL COOLER

NOTE: The oilcooler assembly is shipped loose on 12
and 16 cylinder engines, and must be either skid or
remote mounted by the customer. The assembly
consr.sfs of the oilcooler, temperature control valve and
press u re reg u I ati ng valve.

The oil cooler (see Figure 2.30-7) is a tube and baffle
type assembly. Coolant is pumped through the cooler by
the auxiliary water pump. While the coolant flows
through a bundle of tubes in the oil cooler, the lube oil
circulates around them. Heat from the oil passes
through the tubes to the coolant which carries it to a heat
transfer device for dissipation.

OlL COOLER

Figure 2.30-7. Oil Cooler - 6 Cylinder Englne Shown

Thermostatic valve(s) are enclosed in a housing
mounted at the oil cooler outlet (see Figure 2.30-7).

OIL STRAINER

The lube oil strainer contains one bypass pressure relief
valve. A pressure differential of 15 psi (103 kPa) opens
the valve and allows the oil flow to bypass the strainer
element enroute to the main oil header (see
Figure 2.30-8).

olL
STRAINER

Figure 2.30€. Lube Oil Strainer -
5115GL Engine Shown
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LUBRICATION SYSTEM DESCRIPTION

/ZEl

SHUTOFF VALVE /"Æ>rr*
5 ft. lf .52 m) MAXIMUM

/ 2 ¡n. (101.6 mm)
DRAIN CONNECTION

112 in. (12.7 mml
SUPPLY

12 in. (304.88 mm)
MIN¡MUM ABOVE

OIL LEVEL

UU5 I UMEI.I SUPPLI

Figure 2.30-9. MICROSPIN *

MICROSPIN" CLEANABLE LUBE OIL F¡UTERING
SYSTEM

The MICROSPIN'" cleanable lube oil filtering system,
consists of two major components, cleanable oil filter
olomanfe lcaa Finrrro 2 ?n-1nl and a nontrifirno rreinn. .v-," v/, qr rv

a removable. paper insert (see Figure 2.30-9). The
MICROSPIN system cleanable filter elements, are
installed in the existing lube oil filtration canister. The
centrifuge is installed as a bypass system, working in
conjunction with the cleanable filter elements. The
centrifuge is driven by the eng¡ne's oil pressure. The
spinning action of the centrifuge's internal turbine
assembly develops a force that exceeds 2000 G's,
which compacts the contaminants against the turbine's
housing. The centrifuge will remove oil contaminating
pariieies as smaii as û.5 microns. ïhe cieanabie Íiiier
elements remove remaining particles as small as 25
microns absolute. The MICROSPIN'" system is more
environmentally friendly than systems that utilize dis-
posable elements. Cleaning the elements eliminates
the expense of replacement elements and the cost of
hazardous waste disposal. Refer to Service Bulletin
12*26988 or iatest revision, tor further intormation.

Centrifuge Assembly

VHP 32 in

VHP 16 in.

Figure 2.30-10. Cleanable Oil Filter Elements - All
VHB AI F817G, F1197G, And VGF (Vee) Engines
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LUBRICATION SYSTEM DESCRIPTION

PRELUBE PUSHBU]TON VALVE

The airþas supply from the bulkhead is connected to the
the pushbutton valve (see Figure 2.30-11). Depressing
the prelube pushbutton activates the prelube function.

A WNRNING
From the bulkhead, all gas vented from the system
must be piped to a safe area in conformancewith all
applicable codes. lmproper venting may result in
severe personal iniury or death.

MOUNTTNG_
BRACKET \

AIRiGAS
!NLET

PRELUBE
IN-LINE

LUBRICATOR

<--
AIR/GAS VENT
(cusToMER

coNNECTTON)TO OIL PUMP

PRELUBE
MOTOR

Figure 2.30-12. Prelube Motor/Pump Assembly -
Similar All Engines

PRELUBE VALVE

The prelube valve opens to admit air from a branch of the
main airþas supply line, which tums the prelube pump air
motor to activate the prelube pump (see Figure 2.30-13).

PRELUBE

MOUNTING
BRACKET

STARTER REMOVED
FOR CLARITY

Figure 2.30-13. Prelube Valve -
6 Cylinder Englne Shown

IGNITION

PRELUBE
START

Figure 2.30-11. Prelube Pushbutton Valve

PRELUBE PUMP/MOTOR

A CAUflON Oll drains back into the
oil sump after engine

shutdown, leaving a minimal amount of oil at key
wear points. Since the crankshaft starts to turn
before the oil pump begins to circulate oll, failure to
prelube the engine will result in "dry" starts,
resulting in bearing damage and an accelerated
wear rate.

The function of the prelube pump/motor is to purge the
lubrication system of air and to ensure that all moving
parts, especially the turbochargers, are properly lubri-
cated before the engine is started (see Figure 2.30-12).
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LUBRICATION SYSTEM DESCRIPTION

IN-LINE LUBRrcATOR

A WNRNING
lf high pressur€ gas is used to drive the airþas prclube
pump motori vent the motor e¡ôaust to a safe area in
conformance with all appllcable codes. lmprcper
venting may result in severc personal injury or death.

NOTE: The airþas starting system also has a lubrica-
tion reseruoir. See Starting Systems for information on
this reservoir.

The in-line lubricator injects oil into a sûeam of compressed
airþas to automalically provide the proper intemal lubrica-
tion for the vanes of the airþas operated prelube pump
motor (see Figure 2.30-14).

IN-LINE
LUBRICATOR

Flgure 2.30-1 4. ln-llne Lubricator
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sEcTloN 2.35

EXHAUST SYSTEM DESCRIPTION

EXHAUST SYSTEM DESCRIPTION

A WARNING
Do not inhale engine exhaust gases. Do not open
exhaust system while the engine is running. Ex-
haust gases are highly toxic and could cause severe
personal injury or death.

The exhaust system consists of the following compo-
nents (see Figure 2.35-1):

. Exhaust Manifolds

. Turbochargers (GSl and GL engines)

. Exhaust Wastegates (GSl and GL engines)

. Exhaust Piping and Flexible Connections
(customer supplied)

EXHAUST MANTFOLD(S)

Each water-cooled exhaust manifold assembly is
comprised of individual segments (see Figure 2.35-2).
The exhaust port of each cylinder head is connected to
one water-jacketed segment of the exhaust manifold.
Water outlet elbows (see Figure 2.35-2) connect the
water outlet hole in each cylinder head with the exhaust
manifold segments.

NOTE: Valve cover and rocker arms are shown removed for

WATER OUTLET
ELBOW

EXHAU ST MAN I FO LD SEG M ENT

Figure 2.35-2. Water Outlet Elbows

EXHAUST
MANIFOLD

Figure 2.35-1. Exhaust System Components
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EXHAUST SYSTEM DESCRIPT¡ON

TURBOCHARGERS(S)

A wastegate-controlled turbocharger (see Figure 2.35-3)
is provided for each cylinder bank. The compressor
side of the turbocharger is part of the air induction
system; the turbine side is part of the exhaust system.
When the turbine spins through the expansion of
exhaust gases exiting the engine, the movement of the
compressor wheel causes the air passing through the
air cleaner enroute to the carburetor, to be com-
pressed.

wASTEGATE(S)

A water-cooled exhaust wastegate (see Figure 2.35-3)
is mounted at the outlet of each exhaust manifold. The
wastegate is a load limiting device. At a predetermined
point, intake manifold pressure counteracts the tension
of a spring, and a valve opens to bypass a portion of the
engine exhaust around the turbocharger turbine. ln this
way, the air intake boost pressure is held within an
acceptable range.

Exhaust gases driving (or bypassing) the turbocharger
turbine, exit the engine through the exhaust stack.
Exhaust gases passing through the flexible exhaust
connection, are directed into the atmosphere through
customer supplied exhaust piping.

TURBOCHARGER

WASTEGATE

Figure 2.35€. Turbocharger and Wastegate -
6 Cylinder Engine Shown

2.35 - 2 FORM 6277 First Ed¡t¡on



sEciloN 2.40

CRANKCASE BREATHER SYSTEM DESCRIPTION

CRANKCASE BREATHER SYSTEM
DESCRIPTION

The purpose of the crankcase breather system is to
maintain a slight negative pressure in the crankcase.
The negative pressure rids the crankcase of harmful
water vapors and combustion gases, and helps to
prevent sludge buildup and oil contamination. The
breather system is also designed to separate the oil from
the vapors before the discharge is released into the
atmosphere.

All engines are provided with manual crankcase pres-
sure adjustment. The adjustment is accomplished by
admitting more or less outside air into the breather
system. All manual adjustment devices are externally
controlled and easily accessible.

The components of the crankcase breather system are
as follows:

. Crankcase Separator Screen
(6 and 12 Cylinder Engines)

. Oil Separators

. Vacuum Valve/Choke Valve

. Breather Regulator

. VenturiExtractor

. Crankcase Pressure Relief Valves

SEPARATOR SCREEN MAINTENANCE

6 and 12 cylinder engines have a crankcase separator
screen. On six cylinder engines, the separator screen is
located in the firing deck of the crankcase atthe rear of the
engine (see Figure 2.40-1) On 12 cylinder engines, the
separator screen is located in the rear right side of the
engine on the cylinder firing deck (see Figure 2.40-2). 16
cylinder engines do not have separator screens.

The crankcase separator screen allows vapors to be
vented from the crankcase. lt also serves to stop a
portion of the oil carried by these vapors from reaching
the oil separator. As the oil mist and vapors pass out of
the crankcase, the expanded metal elements in the
separator screen restrict the flow of much of the oil,
dropping the surplus back into the oil pan.

SEPARATOR SCREENS

Figure 2.40-1. Crankcase Separator Screen -
6 Cylinder Engine Shown

SEPARATOR
SCREEN

CYLINDER HEAD

Figure 2.40-2. Crankcase Separator Screen -
12 Cylinder Engine Shown
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CRANKCASE BREATHER SYSTEM DESCRIPTION

orL SEPARATOR(S)

6 cylinder and 12 cylinder G engines, have one oil
separator located at the rear of the engine
(see Figure 2.40-3).

OIL SEPARATOR

Figure 2.40-3. OII Separator Assembly -
6 Cylinder Engine Shown

TL- E{¡E^t ---:-^ ^-J ¡^ ^. l:-l^- 
^ôt ^-J ^l ^--:-^^r I ru o r r orgl- uf Igll re, al tu I ¿ uylil tutí \rùr at tu IJL trr rgil ttrn,

have two oil separators. One oil separator is connected
by an elbow to the vent in the gear housing cover on the
front left side of the engine (see Figure 2.40-5). The
second oil separator is mounted above the crankcase at
the rear right side of the engine (see Figure 2.40-4). This
oil separator is connected by a breather tube to the
crankcase separator screen in the top ofthe crankcase.

OIL SEPARATOR

Figure 2.40-5. Oil Separator Assembly - 5115GL
Engine Front Left

OIL SEPARATOR

Figure 2.404. Oil Separator Assembly - 5115GL
Engine Rear Right
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CRANKCASE BREATHER SYSTEM DESCRIPTION

16 cylinder engines have one oil separator located on
the rear of the engine directly above the flywheel
(see Figure 2.40-6).

CHOKE VALVE

VENTURI EXTRACTOR

W
w,
'$

î
l

;.ii l¡ I

"å, I

OIL SEPARATOR
*t

Figure 2.40€' Oil Separator Assembly -
16 Cylinder Engine Shown

As the crankcase vapors and oil mist pass through
the oil separator, much of the oil adheres to the steel
mesh element contained in the inlet side of the
separator housing. This surplus oil condenses, drops
into the base of the separator and returns to the oil
pan through a drain tube in the base of the separator
housing (see Figure 2.40-7). The crankcase vapors
pass into the venturi extractor, where they are drawn
into the exhaust stack and discharged into the
atmosphere.

CRANKCASE
VAPOR OUTLET

RETAINING
CLIP

SEPARATOR
LID

CELLULAR
FOAM\

\

O-RING

/
DRAIN

STEEL MESH
ELEMENT

BODY

CRANKCASE VAPOR
AND OIL INLET

Figure 2.40-7. Oil Separator -
6 And 12 Gyllnder Engine
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CRANKCASE BREATHER SYSTEM DESCRIPTION

CHOKE VALVEA/ACUU M VALVE

The choke valve/vacuum valve, allows the crankcase
pressure to be adjusted externally. Refer lo Crankcase
Pressure Adjustment in Chapter 4, for procedures to
adjust the crankcase pressure.

On 6 cylinder models, crankcase pressure is adjusted
with either a venturi/adjusting screw assembly
(see Figure 2.40-8), an ejector breather/adjusting valve
assembly (see Figure 2.40-9) or a vacuum valve
(see Figure 2.40-10).

VENTURI/ADJUSTING
SCREW ASSEMBLY

Figure 2.4O€. Venturl/Adiusting Screw Assembly -
6 Cylinder GSI Shown

VALVE

NUT

ADJUSTING
SCREW

BREATHER TUBE

FIgure 2.4O-1O. Vacuum Valve Assembly

FLY VALVE

NUT

ADJUSTING
SCREW

BREATHER TUBE

Figure 2.40-11. Vacuum Valve Assembly

ADJUSTING VALVE

ci'!-
EJECTOR

BREATHER

Fi g u re 2.40-9. Ejector Breather/Adj usti n g Valve
Assembly - 6 Cylinder Shown

On 12 cylinder models that are not equipped with
venturi extractor, the crankcase pressure is adjusted
with a vacuum valve assembly of which there are
different configurations. (see Figure 2.40-10 and
Figure 2.40-11). On 12 cylinder models equipped with a
venturi extractor, the choke valve is located on the end of
the venturi extractor (see Figure 2.40-121.

CHOKE VALVE
VENTURI

EXTRACTOR

Figure 2.40-12. Venturi Extractor/Choke Valve
ASSemPly - l¿ r,y¡lnqer r¡L ÐnOWn

On 16 cylinder engines, the crankcase pressure is
adjusted with a vacuum valve that is similar in appear-
ance to the valve shown in Figure 2.40-8, or a venturi
extractorþhoke valve assembly similar to the one
shown in Figure 2.40-12.
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CRANKCASE BREATHER SYSTEM DESCRIPTION

BREATHER REGULATOR

The crankcase breather regulator assembly
(see Figure 2.40-13) automatically performs fine adjust-
ments to maintain a negative crankcase pressure to as
the engine changes speed and load. Maintaining a
negative crankcase pressure is important to prevent oil
leaks and vacate harmfulvapors, buttoo much pressure
pulls in environmental dust and dirt.With less load, less
vacuum is required to vacate crankcase vapors.

,

-Lj¡

BREATHER REGULATOR

Figure 2.40-13. Breather Regulator

With an increase in load, the amount of compressor
discharge air from the turbochargers increases and the
plate within the regulator floats up. More outside air is
sucked in as the plate rises, which allows the breather
system to draw a greater vacuum.

VENTURI EXTRACTOR

Some models are equipped with a venturi extractor
(see Figure 2.40-12). The venturi extractor creates a
vacuum at the exhaust pipe connection to draw the
crankcase vapors from the oil separator(s) into the
exhaust stack.

CRANKCASE PRESSURE RELIEF VALVES

Some customers may require crankcase pressure relief
valves as a safety precaution, in lieu of the standard oil
pan door (see Figure 2.4A4q. The valves open fully
when the pressure in the crankcase exceeds one pound
per square inch and close tightly and quickly to prevent
the inflow of air after the internal pressure has been
relieved. The possibility of combustion is prevented,
since no oxygen is allowed to enter the crankcase to
support new combustion. The valves do not prevent
crankcase combustion, but only reduce the peak
pressures, thereby minimizing damage.

Figure 2.40-14. Grankcase Pressure Relief Valve

The valve incorporates an internal flame trap to retard
the emission of flame while the valve is venting. The
flame trap is of an oil-wetted wire gauze design. The
cooling capacity of the gauze is doubled when oil-
wetted, a condition effected by the oil mist that normally
exists in the crankcase or by oil spray from the
connecting rod bearings. The valve incorporates the
flame trap as a single unit and the O-ring construction
eliminates oil leakage.

A WARNING
The number of pressure relief valves used on the
engine depends on the volume of the crankcase.
Never operate the engine without all valves on the
engine. The ability of the system to function is
dependent upon the proper number of relief valves.
Operation without the proper type and number of
relief valves, or if the relief valves are not properly
maintained, can result in severe personal injury or
death.

il
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CRANKCASE BREATHER SYSTEM DESCRIPTION
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sEcTloN 2.45

PRELUBE AND STARTING SYSTEM DESCRIPTION

PRELUBE AND STARTING SYSTEM
DESCRIPTION

. Prelube Pushbutton Valve

. Prelube Pump And Motor

. ln-line Lubricator

. Start Pushbutton Valve

. Starter Motor(s) Air/Gas or Electric

A WNRNING
From the bulkhead, all gas vented from the system
must be plped to a safe area in conformance with all
appticable codes. Failure to comply could result in
serious personal injury or death.

PRELUBE PUSHBUTTON VALVE

The PRELUBE pushbutton valve activates the prelube
system (see Figure 2.45-1). The prelube system circu-
lates oil through the the engine and turbocharger(s) to
provide the engine adequate lubrication during startup.

PRELUBE PUMP AND MOTOR

The prelube pump and motor (see Figure 2.45-2)
circulate the oil through the engine when the PRELUBE
pushbutton is pressed.

Figure 2.45-2. Prelube Pump and Motor

Figure 2.45-1. Start And Prelube Pushbutton Valves

PBELUBE MOTOR
IN-LINE

LUBRICATOR

PRELUBE PUMP

I

PRELUBESTART
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PRELUBE AND STARTING SYSTEM DESCRIPTION

IN-LINE
LUBRICATOR

IN-LINE LUBRICATOR

The in-line lubricator (see Figure 2.45-9) provides the
prelube motor with lubrication during the starting
sequence.

Figure 2.45-3. ln-line Lubricator

START PUSHBUTTON VALVE

The START pushbutton valve activates the starter motor
system (see Figure 2.45-1). On airþas starter systems
the START pushbutton valve activates a series of valves
that allow airþas pressure to activate the airlgas starter
motor. On electric start systems, an additional solenoid
is added to the system to replace the signal normally
provided by airþas pressure.

STARTER MOTOR . AIR/GAS

The airlgas pressure causes the starter pinion to shift
into engagement with the flywheel ring gear and
activates the starter motor (see Figure 2.45-41to crank
the engine. A lubrication reservoir provides lubrication
to the airþas starter during the starting sequence.

T'
RESERVOIR

AIR/GAS STARTER
., "t;;tG

Figure 2.454. Air /Gas Starter

STARTER MOTOR - ELECTRIC START

This system functions in much the same way as the
airlgas starting system with the obvious difference being
the the use of electric starting motors (Figure 2.45-5).
An additional solenoid is added to the system to replace
the signal normally provided by airþas pressure.

Figure 2.45-5. Electric Starter

q#

ELECTRIC STARTER
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sEcTloN 2.50

ENGINE PROTECTION SHUTDOWN SYSTEM DESCRIPTION

ENGINE PROTECT¡ON SHUTDOWN
SYSTEM DESCRIPTION OPTIONS
The control swiiches that make up the engine protection
shutdown system must be supplied by the customer.
Waukesha provides the following:

. Sensors and Thermocouples

. Thermocouple Junction Box

. Manual Shutdown Switches

A WNRNING
Switches for alarms and automatic engine shut-
down must be supplied by the customer. The
sensors provided are for measuring and monitoring
temperatures and WILL NOT shutthe engine down if
potentially harmfu I temperatures are reached. Wau-
kesha will not be responslble for any propefi
damage, personal iniury or death, due to the failure
to follow these instructions.

NOTE: The customer supplied control switches must be
incorporated into the remote engine control panel logic.

K.WPE THERMOCOUPLES

Thermocouples are used to measure lube oil
(see Figure 2.50-1), jacket water (see Figure 2.50-2),
and intake manifold (left and right bank on Vee engines)
air temperature (see Figure 2.50-4). These thermocou-
ples are wired through the thermocouple junction box to
a remote mounted instrument panel (customer supplied
or as a Waukesha option). Additional thermocouples
(see Figure 2.50-3 and Figure 2.50-5) are used to
measure exhaust temperature and turbine inlet temper-
ature.

LUBE OIL
STRAINER

TEMPERATURE
SENSOR

SENSOR CABLE STRAINER
ADAPTER

Figure 2.50-1. Lube Oil lnlet Temperature Sensor -
5115GL Engine Shown

Figure 2.50-2. Jacket Water Temperature Sensor -
5115GL Engine Shown
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ENGINE PROTECTION SHUTDOWN SYSTEM DESCRIPT¡ON

LEFT BANK EXHAUST
MANIFOLD
SECTION

TURBO EXHAUST
INLET ELBOW

EXHAUST
THERMOCOUPLE

REAB FRONT

RETAINING

aa'
THERMOCOUPLE

LEADS

THERMOCOUPLE
CONDUIT

14 13 12 11 10 98 76 54 32 I

RIGHT BANK

Figure 2.50€. Exhaust Thermocouples Arrangement - 12 Cylinder Engine

NOTE: lntake manifold temperaturc sensors are located
behind each manifold inlet adapter assembly below the
intake manifolds.

Figure 2.504.lntake Manifold Temperature Sensor -
5115GL Engine Shown

EXHAUST MANIFOLD
END SECTION

THERMOCOUPLE

THERMOCOUPLE
LEAD

Figure 2.50-5. Exhaust Thermocouple - 12 Cylinder
Engine Rear Left
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ENGINE PROTECTION SHUTDOWN SYSTEM DESCRIPTION

Additional K-Type thermocouples that may be found on
the engine, are:

. Thermocouples used to monitor the main bearing
temperatures (see Figure 2.50-6). All thermocouples
end at the thermocouple junction box when shipped.
It is the customer's responsibility to connect the
wiring to the remote-mounted instrument panel.
Main bearing sensor logic must be supplied by the
customer.

. Thermocouple usedto monitoroil sumptemperature.

. Oxygen sensors mounted in the exhaust system.

. Detonation sensors (one for each cylinder) are used
to detect detonation in the combustion chambers.
Refer to Section 2.1O,lgnition Systems, for informa-
tion concerning the detonation sensors.

. Thermocouples for the compressor system.

*

MAIN BEARING TEMPERATURE
THERMOCOUPLES

Figure 2.50-6. Main Bearing Temperature
Thermocouples -12 Cylinder Engine

GOVERNOR SPEED
L LEVER

THERMOCOUPLE
JUNCTION BOX

Figure 2.50-7. Thermocouple Junction Box And
Governor Speed Gontrol Lever - 511sGL Engine

THERMOCOUPLE JUNCTION BOX

The function of the thermocouple junction box
(see Figure 2.50-7) is to serve as the main junction point
for the wiring of engine protection shutdowns.

MANUAL SHUTDOWN LEVER AND GOVERNOR
SPEED CONTROL LEVER

A WARNING
Always insure that the fuel gas valve(s) are closed
after engine shutdown. Failure to close fuel gas
valve(s) could cause severe personal iniury or
death.

All engines have manual shutdown levers located on the
right side carburetor (Figure 2.50-8) and may also have
a governor speed control lever on the governor. These
levers will return the engine to idle speed. Under some
conditions, the engine may shutdown completely when
using these levers. After the engine reaches idle speed,
close the fuel gas valves to completely shutdown the
engine. Always shutdown the fuel gas supply after the
engine is shutdown.

GL MODEL SHOWN

MANUAL
SHUTDOWN

LEVER

Figure 2.50€. Manual Shutdown Lever - 12 Cylinder
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ENGINE PROTECTION SHUTDOWN SYSTEM DESCRIPTION

lGNrTroN swrTcH/swtTcHEs

A WARNING
Always insure that the fuel gas valve(s) are closed
after engine shutdown. Failure to close fuel gas
valve(s) could cause severe personal injury or
death.

On 6 and 12 cylinder engines, IGNITION (Emergency
Stop) button(s), are located on the left and right sides of
the engine on 12 cylinder engines, and the right side
only on 6 cylinder engines (see Figure 2.50-9). De-
pressing either IGNITION (Emergency Stop) button(s)
will stop the engine by de-energizing the ignition and
electricalfuel supply solenoid valves. Always shut down
the fuel gas supply after engine shutdown. To restartthe
engine after depressing either IGNITION (Emergency
Stop) button(s), simply pull the depressed shutdown
switch back out to its original position, The manual
shutdown switches are wired to the main junction box.

CUSTOMER SUPPLIED CONTROL SWITCHES

Control switches must be supplied by the customer.
Control switches must include, but are not limited to; low
oil pressure, high coolant temperature, high lube oil
temperature, high intake manifold air temperature, and
an overspeed switch. Switches should be wired to an
alarm to warn of high temperatures and low pressure, as
well as provide for automatic engine shutdown if
potentially harmful temperatures, pressure, or over-
speed conditions exist.

PRESSURE AND TEMPERATURE SWITCH
CALIBRATION

Calibrating and testing pressure and temperature
switches, should be performed by qualified service
technicians every 90 days.

OPTIONAL INSTRUMENT PANEL

Waukesha Engine offers an optional instrument panel
(see Figure 2.50-11). The instrument panel is shipped
loose and requires 24VDC power.

Figure 2.50-9. Control Panel - Left Side

On 16 engines, the engine may be shut down by turning
the IGNITION switch, located on the controlpaneltothe
OFF position (see Figure 2.50-10). Always shut down
the fuel gas supply after engine shutdown.

,ì']i:tll']:

E!--.-^ 
^ 

E^ {{ 
^-¡:^--l 

Ê--^¡-f ¡gu¡E é.su- I l. vpuutrdt rrË¡n¡rlÈ lllttlfumenl Fangl

The instrument panel includes switch gauges for jacket
water temperature, lube oil pressure, intake manifold
temperature and overspeed. Gauges are included for
individual exhaust thermocouples, pre and post turbine
temperature, intake manifold pressure, tachometer and
hourmeter. An annunciator will display the cause of the
shutdown.

2.50 - 4

Figure 2.50-10. 16 Cylinder Control Panel
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ENGINE PROTECTION SHUTDOWN SYSTEM DESCRIPTION

DETONATION SENSING MODULE AND SENSORS

A WNRNING
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 shutdown the engine if the
engine cannot be brought out of detonation. Disre-
garding this information could result in severe
personal injury or death.

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

. "Power", "Alarm", and "Shutdown" lights (LED dis-
play) on the front panel of the DSM module (see
Figure 2.50-12)

. A liquid crystal display (LCD) located inside the DSM
module which continually shows the current status of
the system through diagnostic codes (see
'Figure 2.50-13)

. The capability to drive remote alarms or lights

Figure 2.50-13. Detonation Sensing Module
LCD Display

One DSM sensor per cylinder is installed just below the
intake manifold (see Figure 2.50-14). These sensors
send their signals back to the DSM module.

"ALARM" ''SHUTDOWN"

"POWER"

ß*

:a*l'i. r¡1''i

Figure 2.50-12. Detonation Sensing Module Front
Panel

DETONAT¡ON
SENSOR

Figure 2.50-14. Detonation Sensor (VHP Series)

Refer to Form 6268, DSM Custom Engine Contro9
Detonation Sensing Module lnstallation, Operation, And
Maintenance Manual, for further information.
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sEcTtoN 3.00

ENGINE STARTUP AND SHUTDOWN

PRESTART INSPECTION

A WARNING
To avold severe personal injury or death, be sure
that the clutch, circuit breaker or other main power
transmission device is disconnected.

1. lnspect the entire cooling system to verify that all
control valves are properly opened and that all drain
cocks are completely closed.

A WARNING
Always wear protective clothing when checking or
venting the cooling system on a heated engine.
Slowly loosen the air bleed petcock to relieve any
excess pressure. Use the vent on the pressure cap
to allow pressureto escape. Escaping steam and/or
hot water can result ln severe burns or death.

2. Check the coolant level; add coolant when neces-
sary. lf coolant is needed, open the cooling system air
vents to allow trapped air to escape,

3. Check for lube oil and/or coolant leaks.

4. Verify that all protective guards and shields on both
the engine (see Figure 3.00-1) and the driven equip-
ment are secure. Remove tools, rags, fittings or any
other objects that may get caught by rotating parts.

GUARDS

Figure 3.00-1. Engine Guards - 511sGL Engine Shown
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ENGINE STARTUP AND SHUTDOWN

AIR
RESTRIETION

INDICATOR

5. On 6 and '12 cylinder engines, check air cleaner
restriction indicator. lf indicator shows red, clean
pra-cleaner and/or air cleaner elements
(see Figure 3.00-2). 16 cylinder engines have indicator
gauges that are checked while the engine is running.

6. Bar the engine over two revolutions in a
counter-clockwise direction, to verify that nothing
interferes with its rotation (see Figure 3.00-3).

Figure 3.00-3. Engine Barring Device -
12 Gylinder Engine

7. Check the crankcase oil level daily before the engine
is started. The blade of the dipstick is marked "low" and
"full" (see Figure 3.00-4). Always maintain the oil levelat
the "full" mark. Both marks on the dipstick are "static
lines." The dipstick does not indicate where the level of
the oil should be when the engine is running.

/
O-RING

Figure 3.004. Dipstick

Figure 3.00-2. Air Restriction lndicator/Filter -
6 Cylinder Engine Shown

A WNRNING
Make certain barring device is disengaged from
lt.-..L--t 
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wrenches from the barring device before engaging
starter. Failure to follow proper procedures could
cause severe personal injury or death.

BARRING DEVICE

3.00 - 2 FORM 6277 First Edition



ENGINE STARTUP AND SHUTDOWN

8. Check UG-8 governor oil level in sight glass
(see Figure 3.00-5).

OIL FILLER CUP

SIGHT

\

GLASS

\

\
COMPENSATION

POINTER

OIL DRAIN
PLUG

Figure 3.00-5. Woodward UG-8L Governor

9. Examine the engine foundation for condition of grout,
tightness of hold down bolts and general alignment of
driven equipment.

ENGINE STARTUP PROCEDURES

1. Reset all engine protection switches and devices.

2. Press and hold down the PRELUBE buüon for 5
minutes to operate the prelube motor (see Figure 3.00-6
and Figure 3.00-7). Check the lube oil pressure gauge
for a minimum of 5 psi (35 kPa).

IGNITION

START

START

IGNITION

PRELUBE

Figure 3.00-6. Control Panel - 12 Cylinder Engine

Figure 3.00-7. Control Panel - 16 Cylinder Engine
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ENGINE STARTUP AND SHUTDOWN

3. Place the manual shutdown lever in the open
position (see Figure 3.00-8, Figure 3.00-9 and
Figure 3.00-10).

MANUAL
SHUTDOWN LEVER

Figure 3.00-10. Manual Shutdown Lever -
6 Cylinder GSI Engine

4. Place the governor speed control lever or dial to 1/3
open position (see Figure 3.00-11 and Figure 3.00-12).

Figure 3.00-11. Governor Speed Control Lever -
12 Gylinder Engine

Figure 3.00€. Manual Shutdown Lever -
12 Cylinder GL Engine

Figure 3.00-9. Manual Shutdown Lever -
'!6 e$inder GSI Engine

l

.t gi

"¡Èåri.

GOVERNOR SPEED
CONTROL LEVER
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é
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ENGINE STARTUP AND SHUTDOWN

Figure 3.00-12. Governor Speed Control Lever -
16 Cylinder Engine

5. Open the fuel shutoff valve(s) (Figure 3.00-13)

MANUAL
DISCONNECT (CUSTOMER

SUPPLTED)

VENT
PLUG

LATCHING
KNOB

Figure 3.00-13. Fuel Shutoff Valve -
Gustomer Supplied

6. On 6 and 12 cylinder engines, make sure that the
IGNITION (Emergency Stop) buttons are pulled out
(see Figure 3.00-6). On 16 cylinder engines turn the
ignition switch to the ON position (see Figure 3.00-7).

7. Press the START button until engine starts
(see Figure 3.00-6 and Figure 3.00-7).

8. Check for oil pressure as soon as the engine
starts. Refer to Table 1 .15-2, VHP Specification in
Section 1.15 - General lnformation, for operating
pressures.

A cnunoN lf the lube oil pressure
gauge does not indicate

sufficient oil pressure within 15 seconds, shut the
engine down immediately. Never operate the engine
without the proper oil pressure indication. Disregard-
ing this information could result in product damage.

A CNUilON Turbocharged engines
should not be idled for

extended periods. Accumulated carbon may dam-
age turbocharger. Shut down and restafi when
needed.

9. Warm the engine by running with little or no load until
the oil pressure is normal and the coolant temperature
reaches 100' F (38" C). Refer to Table 1 .15-2, VHP
Specifications in Section 1 .15 - General lnformation,lor
operating pressures and temperatures.

10. Gradually apply load, to avoid overloading the
engine.

NOTE: Engines that are required to start at tempera-
tures below 50" F (10" C) should be equipped with both
an oil and coolant heater. These devices allow the
engine to be started with the proper oil flow. If the
heaters are manually controlled, allow the engine to
become warm enough for normalstarting.

GOVERNOR SPEED
CONTROL LEVER

u
&
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ENGINE STARTUP AND SHUTDOWN

2. Check the air restriction indicator on the air cleaner
while the engine is running. Refer to Air lnduction
System, and clean/replace precleaner and/or air
cleaner elements if indicator shows red on 6 and 12
cylinder engines (see Figure 3.00-16). On 16 cylinder
engines, check that the air restriction gauge is
showing in the green for both the prefilter and final
filter (see Figure 3,00-17). A toggle switch allows the
operatorto selectthefilter reading desired. Thetoggle
switch should be left in the FINAL FILTER position
during engine operation.

3. Listen to the engine. Certain problems, such as
occasional misfiring, turbocharger bearing failure, or
water pump problems, may first be noticeable in the
engine sound.

4. Visually examine fuel, water, and lubrication lines for
signs of leaks, damage, or corrosion.

ENGINE DURING OPERAtrION CHECKS

A cnufloN Stop the engine immedi-
ately if the oil pressure is

low or fluctuating. Disregarding this information
could result in product damage.

1. Observe and record the normal operating readings
for oil pressure, oil temperature, and water temperature
on the engine instrument panel (see Figure 3.00-7 and
Figure3.00-14) or optional remote instrument panel
(see Figure 3.00-15). RefertoTable 1.15-2, VHP Speci-
fications in Section 1.15 - General lnformation, for
operating pressures and temperatures.

Figure 3.00-14. Thermocouple Selection Switch -
16 Cylinder

AIR
RESTRICTION

INDICATOR

AIR CLEANER
ASSEMBLY

Figure 3.00-16. Air Restriction lndicator -
5115GL Engine

Figure 3.00-15. Opt¡onal Remote lnstrument Panel
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ENGINE STARTUP AND SHUTDOWN

9nfa{1fx

TOGGLE
SWITCH

AIR RESTRICTION
GAUGE

Figure 3.00-17. Air Restriction lndicator -
16 Cylinder Engine

*ALARM" .SHUTDOWN"

.POWER"

{}d

*#.1\,t : .,+t T¿ :.:.-;

L}LTi

Figure 3.00-18. Detonation Sensing Module -
Front Panel

5. Monitor the DSM module (see Figure 3.00-18) for
system status. The DSM is equipped with several
features to inform site personnel of system status.
These features include:

. "Power", "Alarm", and "Shutdown" lights (LED dis-
play) on the front panel of the DSM module.

. A liquid crystal display (LCD) located inside the DSM
module which continually shows the current status of
the system through diagnostic codes.

. The capability to drive remote alarms or lights.

6. lf red "Shutdown" light is illuminated, shut down the
engine if automatic devices have not already done so,
Call a Waukesha certified technician for assistance.

7. The yellow "Alarm" light illuminates to indicate that
sensor output has been lost or disconnected. Call a
Waukesha certified technician for assi stance.

NOTE: Refer to Form 6268, DSM Custom Engine
Contro9 Detonation Sensing Modute Instatlation, Op-
eration, And Maintenance Manual for information con-
cerning the DSM.

NOTE: Refer to Form 6253, (Previous Model) or
Form6272 (Current Model) tM Custom Engine Contro9
lgnition Module lnstallation, Operation, And Mainte-
nance Manual, for further information concerning the
tM.

Figure 3.00-19. lM Diagnostic LEDs

8. Monitor the three diagnostic LEDs on front of the lM
housing: "Power," "Pickup," and "Application"
(see Figure 3.00-19). These LEDs give operators visual
confirmation on (1) incoming power, (2) Hall-effect
pickup signal, and (3) proper application settings
(see Figure 3.00-19).

. The green "Power" LED is lit any time power is
applied to the lM. The power LED confirms to the
operator that connection has been made to the lM
from the VDC power supply.

. The red "Pickup" LED is lit when there is no
Hall-effect pickup signal being detected by the lM
due to a failed pickup, an incorrect air gap setting,
andlor incorrect (bad) wiring. The pickup LED will
also be lit when the engine is at rest.

co
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ENGINE STARTUP AND SHUTDOWN

. The red "Application" LED is lit whenever the lM
detects a magnet pattern that does not match the
application for which the lM Selector Switch is set
(6 versus I cylinder) or when the incorrect lM model
is installed (inline lM model versus vee engine lM
model). Additionally, this LED will light when the
Hall-effect pickup is lost (disconnected or failed) , or if
a magnet is lost or is very weak. The application LED
will also light when the Selector Switch is in the
"8" position (no application).

9. lf green "Power" LED is not illuminated, shutdown the
engine. Call a Waukesha certified technician for assis-
tance.

10. lf red "Pickup' LED is illuminated, shutdown engine.
Call a Waukesha certified technician for assistance.

11. lf red "Application" LED is illuminated, shutdown
engine. Call a Waukesha certified technician for assis-
tance.

ENGINE SHUTDOWN PROCEDURES

ROUTINE SHUTDOWN

A cnufloN lf the engine is being shut
down for an extended

perlod of tlme, cap the exhaust plpe to prevent
moisture or contaminants from enter¡ng the englne.
Failure to follow these instructions could cause
severe englne damage and/or personal lnlury.

EMERGENCY SHUTDOWN

A WNRNING
To avoid severe personal lnlury or death, allow the
engine to cool for at least ten minutes after the
engine is stopped. Do not restart an overheated
engine or an engine that has been shutdown by the
engine protectlon system untll the reason for the
shutdown has been determlned and corrected.

A waRNtNc
Always insure that the fuel gas valve(s) are closed
after engine shutdown. Failure to close fuel gas
valve(s) could cause severe personal iniury or
death.

ln the event of an emergency, the engine may be
shutdown by using the IGNITION switch or buttons. The
manual shutdown lever or governor speed lever/dial
may be used to return the engine to idle speed. ln all
cases after engine shutdown, the fuel shutdown
valve(s) must be closed.

NOTE: Some governors may not have a speed control
lever. The UG-9 dial governor is equipped with a dial
speed control.

A WNRNING
To avoid severe personal injury or death, allow the
engine to cool for at least ten minutes after the
engine is stopped. Do not restart an overheated
engine or an engine that has been shutdown by the
engine protectlon system untll the reason for the
shutdown has been determlned and corrected.

't. Gradually reduce engine load.

2. Place the governor speed control lever or dial in idle
speed position, and allowthe engine to idle for 5 minutes
to cool down engine temperatures.

A WARNING
Always insure that the fuel gas valve(s) are closed
after engine shutdown. Failure to close valve(s)
could cause severe personal iniury or death.

3. Under normal operation, close the fuel valves to shut
the engine down.

4. Press and hold the Prelube button forfive minutes to
post-lube the engine.
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ENGINE STARTUP AND SHUTDOWN

Engine Shutdown Using lgnition
(Emergency Stop Button/Switch)
6 & 12 Cylinder Engines

NOTE: CSA equipped engines have a similar lGNl-
TION (Emergency Stop button/switch) located on a
separate sealed box (see Figure 3.00-21).

1 . On 6 and 12 cylinder engines, shut down the engine
by pushing in the IGNITION (Emergency Stop) but-
ton(s), located on the control panel(s) and simulta-
neously close the fuel shutdown valve(s). 12 cylinder
engines have an ignition switch located on each side of
the engine (see Figure 3.00-20 and Figure 3.00-21)
while 6 cylinder engines have only one panel located on
the right side of the engine (see Figure 3.OO-22).

A WARNING
Always insure that the fuel gas valve(s) are closed
after engine shutdown. Failure to close fuel gas
valve(s) could cause severe personal iniury or
death.

IGNITION

IGNITION

Figure 3.OO-22. CSA Control Panel -
6 Cylinder Engine Right Side

Engine Shutdown Using lgnition Switch -
16 Cylinder Engines

To shut down the engine using the IGNITION switch,
perform the following Steps.

1. On 16 cylinder engines, shut down the engine by
turning the IGNITION switch, located on the control
panel, to the OFF position, and simultaneously close the
fuel shutdown valve(s) (see Figure 3.00-23).

A WARNING
Always insure that the fuel gas valve(s) are closed
after engine shutdown. Failure to close fuel gas
valve(s) could cause severe personal iniury or
death.

IGNITION Figure 3.00-23. Control Panel -
16 Cylinder Engine Right Side

Figure 3.00-20. Control Panel -
12 Gylinder Engine Right Side

Figure 3.00-21. Control Panel -
12 Cylinder Engine Left Side

IGNITION

FORM 6277 First Edition 3.00 - 9



ENGINE STARTUP AND SHUTDOWN

Using Manual Shutdown Lever Or Governor
Speed Control Lever To Return Engine To ldle
Speed

NOTE: Some governors may not have a speed control
lever. The UG-9 dial governor is equipped with a dial
speed control.

1 . The manual shutdown lever (located on the right side
carburetor) (see Figure 3.OO-24, Figure 3.00-25 and
Figure 3.00-26) or the governor speed control lever/dial
(mounted on the governor) (see Fi gure 3.OO-27) may be
used to return the engine to idle speed. Under some
conditions, the engine may stop. ln this case, close the
fuel shutdown valve(s). lf the engine does notstop, push
in the IGNITION (Emergency Stop) button(s) on 6 and
12 cylinder engines, or turn the IGNITION switch to the
OFF position, on 16 cylinder engines, and simulta-
neously close the fuel shutdown valve(s) to shutdown
the engine.

A WNRNING
Always insure that the fuel gas valve(s) are closed
after engine shutdown. Failure to close fuel gas
valve(s) could cause severe personal injury or
death.

GL MODELSHOWN

Grl

MANUAL
SHUTDOWN

LEVER

Figure 3.00-25. Manual Shutdown Lever - 12 Cylinder

MANUAL
SHUTDOWN LEVER

Figure 3.00-24. Manual Shutdown Lever -
6 Cylinder GSI Engine

Figure 3.00-26. Manual Shutdown Lever -
16 Cylinder GSI Engine
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ENGINE STARTUP AND SHUTDOWN

GOVERNOR SPEED
CONTROL LEVER

,,,-diffi¿{- ,;Þ

E

Figure 3.OO-27. Governor Speed Gontrol Lever -
12 Cylinder Engine

MAINTENANCE OF STANDBY UNITS
A generator set, or other standby unit, should be
exercised once each week. A record should be main-
tained of performance and servicing, of both the engine
and driven equipment.

or check starting circuitry and safety equipment with the
starter disabled. Special attention must be taken to
prevent internal corrosion, sticking and gumming of fuel
controls, and deteriorated starting batteries. Arrange-
ments should be made to run the engine and driven
equipment under load at least every 90 days.

ENG¡NE PERFORMANCE RECORD

Engine operating information, recorded during regular
inspections, is necessary to apply proper Routine
Maintenance schedules. Accurate records help control
costs by avoiding unnecessary servicing, insuring
needed servicing, and providing "trend" information on
general engine condition. lt is recommended to keep a
record of thefollowing information listed in Table 3.00-1.

A cnunoN Turbocharged engines
should not be idled for

extended periods. Accumulated carbon may dam-
age turbocharger. Shut down and restart when
needed.

Always run the engine long enough to stabilize the oil
and water temperatures at the normal operating level
expected under load. Do not operate the engine under
no-load conditions for other than very brief periods.
Loads of at least one-third the normal rated capacity,
are recommended. Ordinarily, an exercise run of one to
two hours will be needed.

Some types of driven equipment cannot be operated
without fairly extensive procedures "to put them on the
line".

Weekly exercise may have to consist of periods long
enough to check the engine's ability to crank and start,
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ENGINE STARTUP AND SHUTDOWN

Table 3.00-1. Engine Performance Record Example

Detonation Sensors

lgnition Timing

Exhaust Back Pressure

Prechamber/lntake Pressure
(Wide Open Throttle)
Over Manifold Pressure

Exhaust Orolo

Prechamber 027'

Goolant Leaks

Oil Leaks

Unusual Noise(s) Vibration

Grankcase Pressure Pos/Neg

Manifold Pressure Pos/Neg

Gas/Air Pressure

Oil Gooler Water Temp.

lntercooler Water Temp.

Goolant Temperature

OilTemperature

Engine Temperature

Fuel Meter Readlng

Tachometer (rpm)

Hourmeter Readlng

REMARKSREADINGITEM

ENGINE PERFORMANCE RECORDDate
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sEcTloN 4.00

SPEED GOVERNING SYSTEM MAINTENANCE

SPEED GOVERNING SYSTEM
MAINTENANCE

GOVERNOR MAINTENANCE

Check oil level in sight glass daily (see Figure 4.00-1).

Change oil every 8000 hours. Use the same lubricating
oil used in the engine crankcase.

Figure 4.00-1. Governor Oll Level Sight Glass

Governor Oll Ghange And Fill (UG-8L Governor)

1. Place a small oil pan beneath the governor.

2. Remove oil drain plug from governor and allow oilto
drain (see Figure 4.00-2).

3. Replace oildrain plug.

4. Lift up oil filler cap and slowly add oil until the oil
appears at the line marked on the sight glass.

NOTE: Use the same oil as used in the engine
crankcase.

Figure 4.OO-2. \lVoodward UG-8L Governor

OIL FILLER CUP \
SIGHT
GLASS

\

COMPENSATION
POINTER

OIL DRAIN
PLUG

WOODWARD
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SPEED GOVERNING SYSTEM MAINTENANCE

GOVERNOR ROD MAINTENANCE

Governor Rod lnspection And Lubrication

1. lnspect that the jam nuts on both ends of the
governor rod are secure (see Figure 4:00-3).

2. lnspect the governor rod for straightness and
damage.

3. Lubricate the grease fittings on both ends of the
governor rod at each oil change. Clean off any excess
grease.

GOVERNOR
ROD

\

ROD END BEARING

GOVERNOR ROD
JAM NUT

I
RIGHT
HAND

THREADS

NUT
ROD END
BEARING

\LEFT
HAND

THREADS
GREASE
FITTING

Figure 4.00€. Governor Rod Assembly
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FUEL SYSTEM MAINTENANCE

FUEL SYSTEM MAINTENANCE

STAINLESS
HOT POPPET COLD POPPET ISSION VALVE BODY

WASHER

LOCKNUT TUBE SPRING SEAT O.RING

/ /
@@

SERVICE KIT

7065
fr-tb

Figure 4.05-1. Admission Valve Assembly

ADMISSION VALVE MAINTENANCE

Admission Valve Removal - GL

A WNRNING
Ensure that the fuel source is completely shut off
prior to working on fuel system components. Clear
the engine supply lines and piping of accumulated
gas before performing any maintenancework on the
fuel system or severe iniury or death could result.

NOTE: This procedure applies only to the P/Ì,'l 2115874
admission valve. Refer to Seruice Bulletin 9-2574A or
latest edition, for infotmation on previous admission valves.

1. Disconnect the fuel supply tube from the admission
valve body.

2. Remove the admission valve from the engine by
turning counter-clockwise. Remove and discard the
O-ring from the valve body (see Figure 4.05-1 and
Figure 4.O5-2).

3. Remove the stainless steel washer at the bottom of
the admission valve bore using the seal remover
(Tool P/N 494385) or an O-ring pick. Discard this
washer.

Figure 4.05-2. Admission Valve

Admission Valve Disassembly - GL

A CNUilON lntermlxing components
with those of other

valves is not permitted. Admission valves (and
rebuild kits) are inspected as assemblies during
manufacture. Disregarding this information could
result in product damage and/or personal injury.

1. Remove the lock nut from the end of the admission
valve body using a 1/4 inch Allen wrench.
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FUEL SYSTEM MAINTENANCE

A CAUilON lf a vise is needed to
remove the lock nut,

in¡tall a palr of brass jaw inserts to avold damaglng
the assembly.

2. Remove the tube assembly. Remove the tube seat.
Strike the admission valve body sharply against a piece
of wood to free the tube and tube seat, if necessary.

3. Removethe contents of thetube. Removethe spring
and cold poppet from one end. Remove the hot poppet
from the other.

4. Remove and discard the O-ring from the admission
valve body.

Admission Valve Glean And lnspect - GL

1. Remove any loose carbon using a rag or soft
nonmetallic bristle brush.

2. Boil all parts in a solution of one cup laundry
detergent to one gallon of water for 30 - 45 minutes.

3. After boiling, rinse the parts in cold water and wipe dry.

Admission Valve Assembly - GL

A CAUflON The service kit parts may
separate after the pack-

aging is removed. There are internal dlfferences
between the hot and cold poppets, as well as the hot
(flametrap) and cold (checkvalve) sides of thetube.
The valve will not function properly if lncorrectly
assembled. Disregardlng th¡s information could
result ln product damage and/or personal iniury.

A CNUTION Do not mlx parts from
various admission

valves, components are in matched sets. Disregard-
ing this informatlon could result in productdamage
and/or personal lnlury.

NOTE: Before assembling, all parts must be ciry anci oil
free.

1 . Look into both poppets. Note that the bore of the hot
poppet is approximately 1/8 inch deeper than the cold
poppet.

NOTE: The parts in the seruice kit are assembled in the
proper order for installation in the valve body
(see Figure 4.05-3). The seruice kit parts may separate
after the packaging is removed. lf the parts become
separated, an easy way to identify the hot and cold
poppets is to visually inspect the inside of the poppets
(see Figure 4.05-3). Another way to identify the poppets
is to installthe spring. The spring wiil ertend farther out of
the cold poppet (see Figure 4.05-3). The cold poppet and
spring are installed in the end of the tube that is marked
with the WED label. Proper assembly is required.

HOT
POPPET

COLD
POPPET

SPRING \

I
\

Figure 4.05€. Sprlng Seats ln Gold Poppets

2. lnstallthe spring in the open end of the cold poppet.
(see Figure 4.05-3).

3. Look into each end ofthetube. Notethatoneend has
a larger diameter counterbore (to fit the tip of the hot
poppet), while the other end of the tube has a small
opening encircled with a lip (spring seat).

4. lnsert the cold poppet (spring end first) into the tube
until the end of the spring contacts the spring seat, Verify
that the tip of the poppet sticks out slightly.

NOTE: lf the entire poppetfits within the tube, then the
wrong (hot) end of the tube has been selected. Fit the
cold poppet into the other end of the tube.

5. lnstall the hot poppet into the opposite end of the
tube. The flat side of the poppet must face toward the
open end ofthetube, sothatthetip ofthe poppetseats
inside the counterbore.

6. Hold the tube assembly upright in one hand with the
tip of the cold poppet pointing upward. Use a finger to
keep the hot poppet in the other end of the tube.

7. Place the tube seat overthe tip of the cold poppet, so
that the lip on the seat fits within the tube lD.

L With the long hex on top, slide the admission valve
body overthe cold poppet end of the tube untilthe entire
assembly fits easily within the valve body.

9. Finger tighten the lock nut into the end of the
admission valve body.
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A CNUilON Do not over-torque the
lock nut or the tube may

be permanently damaged. Disregarding this in-
formation could result in product damage.

10. Use an inch pound torque wrench and Allen socket
to tighten the lock nut to 70 - 90 in-lb (8 - 10 N'm).

11 . lnstall a new O-ring on the admission valve body. To
prevent tears when the assembly is inserted into the
cylinder head admission valve bore, lubricate the
O-ring with Parker Super O-Lube@.

Admission Valve lnstallation - GL

1. Clean the washer seat at the bottom of the cylinder
head admission valve bore.

NOTE: Previous production admission valves use a
copper washer.

2. lnstall a new stainless steel washer at the bottom of the
cylinder head admission valve bore (see Figure 4.05-4).

ADMISSION

I
STAINLESS STEEL

WASHER

Figure 4.054. lnstall Stainless Steel Washer ln
Gyllnder Head

A cnunoN Do not over tighten the
admission valve or the

valve may become damaged

4. Tighten the valve to a torque of 65 - 70 ft-lb
(88 - 95 N.m) dry.

5. Reattach both ends of the prechamberfuel inlettube
on the prechamber manifold and the admission valve
assembly. Finger tighten the ferrule nuts. Use a wrench
to tighten the ferrule nuts. lnspect for fuel leaks.

A CNUTION When lnstalling the ad-
mlssion valve, make sure

only a stainless steel washer is used and ls seated
flat against the seating surface in the cylinder head.
lf the stainless steel washer ls damaged, fuel leaks
wllloccur.

A CNUTION Do not use copper
washer P/N 16409 with

P/N 2115874 admission valve orwith a P/N 2115,gz
valve that has been upgraded by machlning the
lock nut. lf the copper washer is used, the new
assembly torque wlll drive the admlssion valve
through the washer, causing damage.

3. lnstallthe admission valve in the cylinder head bore.
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IGNITION SYSTEM MAINTENANCE

A CAUflONIGNITION MAINTENANCE

SPARK PLUG MAINTENANCE . NON.CSA

Spark Plug Removal - NON-CSA

1. Detach the spark plug cable from the cable clip
mounted on the rocker arm cover. Remove the rubber
boot from the coil terminal connection
(see Figure4.10-1 and Figure 4.10-2). Remove the
spark plug cable from the ignition coil.

2. Pull back the rubber recess cover from the spark plug
well on G and GSI engines or the spark plug carrier bore
on GL models.

Table 4.10-1. Spark Plug Troubleshooting

Do not pull on the spark
plug cables to remove

the spark plug connectors. Pulling on the cable may
loosen ordetach theterminal connection within the
Teflon tube. Disregarding this lnformation could
result in product damage and/or personal iniury.

3. Holding onto the Teflon tube, remove the spark plug
connector from the spark plug terminal nut.

4. Refer to Table 4.10-2 and select the proper spark
plug tools. Remove the spark plug from the cylinder
head or spark plug carrier bore.

Replace valves and seats
Oxide of cobalt fouling from burning of Stellite@ on
valves and seatsBright blue or green deposits

Reduce engine load

Engineoperated with severe detonation resulting in
piston damageAluminum contamination

Check ignition t¡ming, fuel gas octane

lnspect piston crowns w¡th borescope; replace
worn parts as necessary

Reverse ignition coil wiringReverse polarityWear on side electrodes

Change plug heat rangeSpark plug firing tip temperature too highElectrode burning

lnspect and replace worn parts as necessaryHigh oil consumption

Carbon fouling Adjust engine loadEngine too lightly loaded

Change plug heat rangeSpark plug firing tip temperature too low

Use more "open" electrode type plug
Contaminated or "dirty" fuel gasGap bridging

Add fuel filter

Adjust engine loadEngine too lightly loaded
Black oil fouling deposits

Replace worn parts as necessaryPoor oil control around valve guides and piston rings

lnspect and replace worn parts as necessaryPoor oil control around valve guides and piston ringsExcessive ash buildup

Change engine lube oil typeWrong lube oil; ash content too high
Excessive ash buildup

Change engine lube oil typeHigh oil consumption

No change; reflects a healthy operating cylinderNormal with medium to high ash lube oils
Light casting of whitish ash,
uniformly deposited

REMEDYCONDIT¡ONFIRING TIP APPEARANCE

1.

2.
NOTE: If anv of the

"stêíttite@ is
above conditions ex¡st, be sure to correct the cause before instatt¡ng new spark plugs.
a registered trademark of Stoody Deloro Stellite, lnc.'
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Figure 4.10-1. lnstall Spark Plug/Gonnections

Spark Plug Inspection

lnspect the condition of the spark plugs, paying particu-

lar attention to the firing tip. Spark plugs often yield

visual clues to abnormal conditions existing in the
engine's power cylinders. Your observations also can be

used as a guide in establishing the proper service
interval. See Table 4.10-1.

Figure 4.10-2. lnstall Spark Plug/Gonnections
P/N 211357H Extension

Table 4.10-2. Spark Plug Tools

(NEW C48 inch Socket 15-1/2
O-ring insert)

Spark Plug Socket
inch long Vrubber475037

Soark Pluq Socket/Ext. (1 inch socket with 10
in'ch extenËion, for Shielðed, CSA M F.M. coils)167164D

TOOL DESCRIPTIONTOOL P/N
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METAL STAMP METAL STAMP
P/N

AN UNMARKED WAUKESHA
SPARK PLUG CARRIER

INDICATES 1/2 INCH REACH

SPARK PLUG
CARRIER

ETAL STAMP SPARK
PLUG REACH

METAL STAMP SPARK
PLUG REACH

Figure 4.10-3. Spark Plug Carriers

Spark PIug lnstallation - Non CSA

A CAUflON 13/16 inch reach spark
plugs must be used with

13/16lnch reach carriers, and 112 inch reach spark
plugs must be used with 112 inch reach carriers.
Mlxing carrier and spark plug components wlll
cause damage to equipment and/or personal injury.

1. Obtain a set of new spark plugs (see Table 1.15-4
and Table 1.15-5). On GL models verify which size
carrier is present and use the correct size spark plug,
see GAUTION above and Figure 4.10-3. On G and GSI
models select the 112 inch reach spark plug desired.

A CAUilON The spark plug gasket
must be properly seated

to seal the combustion chamber and transfer heat
from the plug. Disregarding this information could
result in product damage andlor personal inlury.

2. lnstall the steel gasket on the spark plug
(see Figure 4.10-1). Use only new steel gaskets, Verify
that the gasket is flat against the gasket seat.

3. lnstallthe terminal nut.

4. Refer to Table 1.15-4 and Table 1.15-5 and set the
spark plug gap.

A CNUflON The presence of oil or
grease on the ceramic

lnsulator of the spark plug can cause flashover.
Flashover, a condltion where the spark fails to jump
the gap because of an easier path to ground, results
in misfire. Disregardlng this lnformation could
result in product damage and/or personal injury.

A CNUflON When using Actrel@
3338L for cleaning, al-

ways wear rubber gloves to prevent the cleaner
from touching the hands as burning may occur.

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

5. Verify that the spark plug is clean. lf necessary use a
dielectric solvent to remove any grease or oily finger-
prints. Waukesha Engine Service Operations recom-
mends the use of Actrel@ 3338L dielectric solvent
manufactured by Erc<on Corp. and distributed by Safety-
Kleen Corp., (800-669-5750), to clean the connectors.

6. Apply a light coat of KRYTOX@ cPL-206
(P/N 489341) grease (or equivalent) on OD of the spark
plug ceramic insulator on the portion of the ceramic
insulator that will contact the spark plug extension
assembly (see Figure 4.1O-4).

\
APPLY KRYToxo cpL-eo6
GREASE OR EQUIVALENT

Figure 4.104. Apply KRYTOXo Cpl-zOS Grease

A CAUilON Do not use oll or antl-
seize compound on the

spark plug threads. The spark plug may be overtor-
qued if oiled. distorts the spark plug and may crack
the ceramic constructlon. Anti-selze compound
may foul the firing tip, resulting in a plug shorted to
ground. Disregarding this information could result
in product damage and/or personal lnjury.
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A cnufloN By missing the threaded
hole in the spark plug

carrler bore, the spark plug gap may bc lnadvertent'
ly closed or altered. Exercise caution to avoid
bumping the electrodes into the spark plug carrier
counterbore. Disregarding this lnformation could
result ln product damage and/or personal iniury

7. Torque the spark plugto40 - 45 ft-lb (54 - 61 N'm) dry.

NOTE: The rubber recess cover keeps dirt and debris out
of the spark plug well and functions as a rain shield for
those engines that are outside. Any accumulation of rain
water in the spark plug well can short out the spark plug,

resutting in a misfrre or a stalled engine. Before installing
VHP spark plug recess covers, (see Figure 4.10-5), check
to be sure that the rubber vent caps are opened. lf the
rubber vent caps are not opened, the spark plug recess
coverl and spark plug extensions, may pop off the spark
plugs, due to pressure build uP.

8. The rubber vent cap is pre-cut at the factory but
needs to be pulled back initially, to insure proper

operation. About half of the rubber vent cap circumfer-
ence is cut, the remaining half acts as a rubber hinge.

RUBBER
VENT CAP

Figure 4.10€. VHP Spark Plug Recess Gover Vent Cap

10. During normal operation, pressurês generated in

the spark plug recess will vent through the vent hole in

the spark plug recess cover. During venting of pressure,
the upper half of ihe rubber vent cap will pop up, and
then return to the closed position

NOTE: lf the rubber vent cap is torn off, the spark plug
recess cover should be replaced, when it is to be used in
outdoor environments.

11 . lnstallthe spark plug recess cover on the spark plug

connector assembly.

NOTE: The rubber spark plug boots must be installed
on the P/N 211357H spark plug ertensions. These boots
prevent flashover from the spark plug insulators.

NOTE: KRYTOp GPL-206 (P/N 459341) is a higher
temperatu re fl uori n ated g rease.

12. On P/N 211357H connector assemblies, lightly
coat the inside surface of the spark plug boot on the
connector with a high performance fluorinated
grease such as KRYToX@ GPL-206 (P/N 4893a1) or
equivalent. lnstall the spark plug connector assembly
to spark plug (see Figure 4.10-2).

13. Attach the spark plug cable to the ignition coil. Make
sure that the cable terminal connection bottoms out in
the coil contact well. Fit the rubber boot over the coil

terminal connection. On P/N 211357H extensions,
insure the rubber boot is fitted over the upper end of the
spark plug extension. Secure the cable by snapping it
into the cable clip mounted on the rocker arm cover.

Figure 4.10-5. VHP Spark Plug Recess Cover

9. Using your thumb, gently pull the rubber vent cap
towards the center hole of the spark plug recess cQver

until the vent hole is exposed (see Figure 4.10-6).
Release the vent cap. The cap should close.
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SPARK PLUG MAINTENANCE - CSA

Spark Plug Removal - CSA (G, GSI)

1. Disconnect the spark plug cable from the coil
(see Figure 4.10-7).

CONNECTOR
CABLE

cotL
SPARK PLUG

ADAPTER

RUBBER
RECESS COVER

Figure 4.10-7. CSA Spark Adapter And Coil - G, GSI

2. Remove the rubber recess cover from the bottom of
the spark plug recess. The recess cover is cut on one
side to allow the recess cover to be removed from the
spark plug adapter.

3. Remove the coil, spark plug adapter, and spark plug
from the cylinder head (see Figure 4.10-8).

Spark Plug lnstallation - CSA (G, GS¡)

A CNUTION The spark plug gasket
must be properly seated

to seal the combustion chamber and transfer heat
from the plug. Disregarding this information could
result in product damage and/or personal injury.

1. lnstall the steel gasket on the spark plug
(see Figure 4.1 0-1). Use only new steel gaskets. Verify
that the gasket is flat against the gasket seat
(see Figure 4.10-9).

STEEL
GASKETS

Figure 4.10-9. CSA Spark Plug - G, GSI

2. RefertoTable 1 .15-4, 1/2 lnch Reach Spark Plugs
in Section 1.15, General lnformation, and set the
spark plug gap.

A cnunoN The presence of oil or
grease on the ceramic

insulator of the spark plug can cause flashover.
Flashover, a condition where the spark fails to jump
the gap because of an easier path to ground, results
in misfire. Disregarding this information could
result in product damage and/or personal injury

A cnunoN When using Actrel@
3338L for cleaning, al-

ways wear rubber gloves to prevent the cleaner
from touching the hands as burning may occur.

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

cotL
/

,
¡ñ

SPARK PLUG
ADAPTER

SPARK PLUG

Figure 4.10{. CSA Spark Adapter And Coil - G, GSI
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3. Verifythatthe spark plug is clean. lf necessary, use a
dielectric solvent to remove any grease or oily finger-
prints. Waukesha Engine Service Operations recom-
mends the use of Actrel@ 3338L dielectric solvent
manufactured by Exxon Corp. and distributed by
Safety-Kleen Corp., (800-669-5750), to clean the
connectors.

A CEUilON Do not use oil or anti-
seize compound on the

spark plug threads. The spark plug may be overtor'
qued if oiled. distorts the spark plug and may crack
the ceramic construction. Antl-seize compound
may foul the firing tip, resulting in a plug shorted to
ground. Disregardlng this lnformation could result
in product damage and/or personal iniury

4. lnstallthe spark plug in the spark plug bore. Torque the
spark plug to 40 - 45 ft-lb (54 - 61 N'm) dry.

A CNUflON By missing the threaded
hole in the spark Plug

carrier bore, the spark plug gap may be inadvertent-
ly closed or altered. Exercise caution to avoid
bumping the electrodes into the spark plug carrier
counterbore. Disregarding thls information could
result ln product damage and/or personal iniury

5. lnstall the spark plug adapter, and coil on the spark
plug and hand tighten components (see Figure 4.10-7)'

6. Refer to Spark Plug lnstallation - Non CSA
in this section (see Figure 4.10-5), and install the rubber
recess cover around the spark plug adaptor and press it
firmly into place in the cylinder head spark plug recess'

7. Connect the spark plug cable to the coil
(see Figure 4.10-7).

Spark Plug Removal - CSA (GL)
(13/16 lnc{r Gunent Prcducton)

NOTE: Previous production CSA GL models used a
"long" coil P/N 69694D, mounted directly to a shielded
1/2 in. spark plug. This configuration is used with the
previous 1/2 in. shorter spark plug carriers. See
Table 1.15-4, l12lnch Reach Spark Plugs in Section
1.15, General lnformalion, for previous components'
See Spark Plug Removal/lnstallation - CSA (G, GSI),n
this section for similar procedures. Conversion Kts are
available update to the new configuration shown in
Figure 4.10-10.

A CNUflON Do not pull on the sPark
plug cables to remove

the spark plug connectors. Pulling on the cable may
loosen or detach the terminal connection within the
Teflon tube.

1. Disconnect the spark plug connector from the coil.

2. Remove three capscrews, lock washers and coil
from the coiladapter.

3. Remove four capscrews, washers and coil adapter
from the spark plug carrier.

4. Remove spark plug extension and the spark plug
from the spark plug carrier (see Figure 4.10-10).

SPARK PLUG
CONNECTOR

corL

'-- E
le
¡l__la

o-
SPARK PLUG
EXTENSION

g
HÉ

SPARK PLUG

colL
ADAPTER

SPARK PLUG --c qo
CARR

0

Figure 4.10-10. CSA GL Spark Plug Extension And
CoilAssembly - Gurrent Production

Spark Plug lnstallation - CSA (GL)
(1 3/1 6 lnch Current Production)

A CNUTION 13/16 lnch reach sPark
plugs must be used with

13/16 inch reach carrlers, and112 inch reach spark
plugs must be used with 1/2 inch reach carriers.
Mixing carrier and spark plug components will
cause damage to equipment and/or personal inlury.

1. Obtain a set of new spark plugs (see Table 1.15-5,

1/2lnch Reach Spark Plugs in Section 1.15,General
lnformation). Always use the correct size spark plug,

see CAUTION above and Figure 4.10-3.
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A CNUilON The spark plug gasket
must be properly seated

to seal the combustion chamber and transfer heat
from the plug. Disregarding this information could
result in product damage and/or personal iniury.

2. lnstall the steel gasket on the spark plug. Use only
new steel gaskets. Verify that the gasket is flat against
the gasket seat.

3. lnstallthe terminal nut.

4. RefertoTable 1.15-5, 1/2lnch Reach Spark plugs
in Section 1.15, General lnformation, and set the
spark plug gap.

A CNUTION The presence of oil or
grease on the ceramic

ceramic insulator that will contact the spark plug
extension assembly (see Figure 4.10-11).

I

ñ

APPLY KRyroxo cpL-eo6
GREASE OR EOUIVALENT

Figure 4.10-11. Apply KRYTO)P GpL-206 Grease

7, lnstall spark plug in the spark plug carier with spark
plug tool P/h|475037.

A caunoN By missing the threaded
hole in the spark plug

carrier bore, the spark plug gap may be inadvertent-
ly closed or altered. Exercise caution to avoid
bumping the electrodes into the spark plug carrier
counterbore.

8. Torque spark plug to 40 - 45 ft-lb (54 - 61 N.m) dry.

9. Lightly coat the inside surface of the spark plug
boot on the connector with KRYTOX@ GpL-206
(P/N 489341) (or equivalent) lnstall spark plug exten-
sion assembly to spark plug (see Figure 4.10-12).

10. lnstallthe coil adapter on the spark plug carrier
with four capscrews and washers. Torque capscrews
to 6 - 7 ft-lb (8.1 - 9.5 N.m) oiled.

11. Apply a small amount of KRyTOX@ GpL-zOO
(P/N 489341) (or equivalent) to the small silícone
O-ring on the coil end of spark plug extension
(see Figure 4.10-12).

12. lnstallthe new O-ring P/N 292843, on the nose of
the coil (see Figure 4.10-10).

13. lnstall the coil on the coil adapter with O-ring, three
capscrews and lock washers. Torque capscrews to
11 - 13 ft-lb (14.9 - 17.6 N.m) oiled.

14. Connect the shielded primary cable to the coil
(see Figure 4.10-10).

insulator of the spark plug can cause flashover.
Flashover, a condition where the spark fails to lump
the gap because of an easier path to ground, results
in misfire. Disregarding this information could
result in product damage and/or personal injury

A CAUilON When using Actrel@
3338L for cleaning, al-

ways wear rubber gloves to prevent the cleaner
from touching the hands as burning may occur.

A WnRNING
Always read and comply wlth safety labels on atl
containers. Do not remove or deface the container
labels. lmproper handling or misuse could resutt in
severe personal iniury or death.

5. Verify that the spark plug is clean. lf necessary use a
dielecfic solvent to remove any grease or oily fingerprints.
Waukesha Engine Service Operations recommends the
use of Acbel@ 3338L dielecfic solvent manufactured by
E>o<on Corp. and distibuted by Safety-Kleen Corp.,
(800-669-5750), to clean the connectors.

NOTE: KRWOp GpL-206 (p/N 48s341) is a higher
tem peratu re fl u ori n ated g rease.

6. Apply a light coat of KRYTOX@ GpL-206
(P/N 489341) grease (or equivalent) on O.D. of the
spark plug ceramic insulator on the portion of the

BOOT CONNECTOR O-RING

FORM 6277 First Edition

Figure 4.10-12. Spark Plug Extension
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T¡MING ADJUSTMENT . DYNAMIC
(MAGNETO SYSTEfi,l)

A CAUilON Overly advanced ignition
timing can result in deto-

nation which may severely damage pistons and
rings. Retarded timing will result in loss of power
and poor fuel economy. Disregarding this informa'
tion could result in product damage.

A CNUilON Be sure all engine con-
nections are completed

properly before engine stañup. Follow all startup
procedures. Gheck that all engine openings are
properly closed and that all tools are removed from
the engine. Disregarding this information could
result in product damage.

A caufloN Detonation is not allowed
at any time, during en-

gine operation, regardless of the specified timing. lf
detonation occurs at the speclfied timing, a timing
adiustment must be made to retard the ignition
timlng until NO audible detonation exists. Engine
damage may result if detonation occurs.

NOTE: This task applies to magnetos that have already
been installed and static timed by a Waukesha Certified
Technician. Call a Waukesha Certified Technician tor
the installation and static timing of magnetos.

1. Refer to the engine nameplate for the engine timing
value (see Figure 1.15-2 and Figure 1.15-3).

2. Start the engine and run at rated speed (with or
without load).

3. Connect a stroboscopic type timing light to the
ignition cable of the #1R cylinder.

4. Turn up the timing pointer cover on the upper right
ci¿la af {lra raar fhmrlraal hnr rcinn lcao Finr rra ¿ 1n-11\

5. Align the beam of the timing light with the timing
pointer. The timing light will flash at the instant the spark
occurs, making the tape on the rim of the flywheel visible
(see Figure 4.10-15).

REAR FLYWHEEL
HOUSING

POINTER
COVER

TIM¡NG POINTER

FRONT
FLYWHEEL
HOUSING

Figure 4.10-13. Timing Pointer - Rear Right

NOTE: The magneto flange has slots to allow the
magneto to be rotated slightly once the capscrew hex
nuts are loosened.

6. lf required, readjust the timing by loosening the
magneto's flange bolts just enough to allow the magneto
to rotate (see Figure 4.10-14). Rotate the magneto
slightly until the correct timing mark is aligned with the
timing pointer.

MAGNETO DRIVE
MAGNETO

MAGNETO
ADAPTER

SLOTTED
FLANGE

Figure 4.10-14. Magneto/Magneto Adapter Flange

7. Snug the flange capscrew hex nuts
(see Figure 4.10-14).

ö. unecK Ine llmrng agaln wlln tne llflll]lg llgrlt.

9. lf the timing is not correct, repeat Steps 6 through 8.

10. Alternately wrench tighten the hex nuts on the two
magneto/magneto adapter flange capscrews.
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NOTE: 6 Cylinder engines "TDC" of the t¡m¡ng tape is
al¡gned w¡th the "TDC" stamped on the flywheet. For l z
and 16 Cylinder eng¡nes, "TDC" of the timing tapes is
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IGNITION SYSTEM MAINTENANCE

CEC IGNITION MODULE T¡MING ADJUSTMENT -
DYNAMIC

NOTE: This task applies to ignition modules that have

already been installed and static timed by a Waukesha

Certified Technician. For the initial installation and
timing of a CEC ignition madule, call a Waukesha

Certified Technician. Refer to Form 6253 (Previous

Modet) or Form 6272 (Cunent Model) lM Custom Engine

Control@ lgnition Module lnstallation, Operation, And

Maintenance Manual for further information concerning
the IM.

The ignition module has two 16-posiiion üming switches

located under white plastic caps at one end of the box, one

marked "A' and another marked "B' (see Figure 4.10-16).

Grounding lead "D" in the 7-pin connector to the engine

crankcase gives the timing selected by switch A. Open-cir-
cuiting lead "D" gives the timing selected by switch "B'. This

feat¡re gives the engine operator the ability to switch

between two different timing settings to accommodate

automatic changeover between two fuels.

TIMING SWITCHES

NOTE: Timing setection is made by the dot on the switch'
not the screwdr¡ver slot.

A

Figure 4.10-16. Timing Switches 'A" And "8"

Each timing adjust switch has 16 switch positions (0 - 15)

with a 1'timing variation per position. Swilch position 15

gives the most advanced timing, while switcù position 0 is

full retard.

A CNUflON Do not switch from Posi-
tion 15 to position 0, or

from posltion O to 15 while the engine is running.
The timing change is so large that it may damage the
engine and/or cause it to shut down. Dlsregarding
this lnformation could result in product damage
and/or personal iniury.

NOTE: The outside temperature of ignition module
casing should notexceed 150" F (65" C) in operation.

1. Check the engine's nameplate (see Figure 1'15-2
and Figure 1.15-3) to determine the exact timing (or

most advanced) of the primary and secondary (if

equipped) fuels.

2. Run the engine on primary fuel with the "D" lead
(found in the 7-pin connectorfrom box) grounded tothe
engine block and the detonation sensing module
deactivated.

NOTE: VHP gas engines are to be run with no laad on
fuels other than natural gas fuel. With natural gas fuel,

the engines may be run at anY load.

3. Check engine timing at the flywheel using a timing
light (see Figure 4.10-17).

FLYWHEEL HOUSING

TIMING
OPENING

h,
)tþ+1

TIMING TAPE

Figure 4.10-17. Flywheel Timing Opening

4. Adjust the "A' switch as required to achieve correct
timing. Single fuel ignition adjustments are now com-
plete.

NOTE: Increasing the timing switch position by one will
advance the timing one degree. Decreasing the timing
switeh position by one will retard the timing one degree.

5. Run the engine on secondary fuel with the "D" lead
(found in the 7-pin connector from box) open and the
detonation sensing module deactivated.

NOTE: VHP gas engines are to be run with no load on
fuels other than natural gas fuel. With natural gas fuel,

the engines may be run at anY load.

6. Check engine timing at the flywheel using a timing
light (see Figure 4.10-17).
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IGNITION SYSTEM MAINTENANCE

7. Adjust the "8" switch as required to achieve correct
timing. Dualfuel ignition adjustments are nowcomplete.

NOTE: lncreasing the timing switch position by one witt
advance the timing one degree. Decreasing the timing
switch position by one will retard the timing one degree.

A CNUilON To prevent the timing
from being altered, al-

ways replace the white caps over the timing
switches once the desired setting has been
selected. Disregarding thls information could re-
sult in product damage.

A WNRNING
lf a gas engine has been cranked excessively
wlthout starting, shut off the gas fuel supply and
ignltion, and then crank the engine to purge the
cylinders and exhaust system of accumulated
unburned gas. lf this is not done a spark could ignite
the gas and cause an exhaust explosion. Failure to
comply could cause severe personal injury or
death.

A WnRNING
lf the ignition switch is left in the ON posltion when a
CEG lgnition module is disconnected, then the
spark plugs may fire when the ignltion system
harness is reconnected, and could cause severe
personal injury or death.

Before connecting the ignition harness (to the coils) to
the CEC ignition module, discharge the storage capaci-
tor to ground. Attach one end of a wire lead to the
crankcase and then touch the other end to the harness
connector pins on the CEC, one at a time. A snap is
heard when a capacitor discharges.

A WARNING
As a safety measure, ground all the pins. Some
breakerless ignition systems have more than one
storage capacitor, Severe personal inlury or death
could result.

NOTE: lf the ignition switch is in the OFF position, the
capacitor is immediately grounded when the ignition
harness is reconnected to the CEC ignition module.

IGNITION SYSTEM GENERAL MAINTENANCE
AND INSPECTION

A WARNING
Disconnect all electrlcal 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. lnspect cables and wires for broken or cracked
insulation. Replace or repair as necessary.

2. lnspect ignition coils, ground wires, and brackets for
loose hardware. Tighten as necessary.

3. lnspect spark plug and cable connectors for loose
connections. Tighten as necessary.

FOAM 6277 First Edition 4.10 - 11
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AIR INTAKE SYSTEM MAINTENANCE

A¡R INTAKE SYSTEM MA¡NTENANCE

AIR F¡LTER MAINTENANCE

On 6 and 12 cylinder engines, the air restriction indicator
(see Figure 4.15-1) will "pop red" if the air intake
restriction is 15 in. (381 mm) of water. This indicates a
clogged or dirty main air filter element and/or clogged or
difi precleaner element.

On 16 cylinder engines a gauge for each air filter
indicates the condition of the precleaner filter and main
air filter. Each gauge should register in the "green
range". A switch allows the operator to monitor the
pressure of the precleaner and main filter pressure
independently.

Figure 4.15-1. Alr Cleaner Assembly - 6 And 12 Gylinder Engines

Precleaner Pad Removal - 6 And 12 Cylinder

The precleaner is a foam rubber pad that increases the
life of the main air filter element. lnspect and clean the
precleaner pad daily or as required. This can be done
while the engine is running. Replace the precleaner pad
every 4000 running hours, or more often if necessary.

1. Locate the four threaded mounting studs on the air
cleaner assembly and loosen the front lock nut (5/16 inch)
on each (see Figure 4.15-2). ([he rear locknut is loosened
only for removal of the main air filter frame and element.)

2. Raise up and remove the rain shield.

l

AIR DUCT

þ-
(ÞMAIN AIR FILTER

ELEMENT

\
AIR RESTRICTION

INDICATOR

PRECLEANER
PAD

FILTER ELEMENT
FRAME

RAIN SHIELD
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AIR INTAKE SYSTEM MAINTENANCE

3. Peel the precleaner pad off the main air filter
element.

AIR FILTER E

AIR FILTER
FRAME

AIR

RAIN
S

FRONT
LOCK
NUT

BRACKET
STEP

FLAT
WASHER \

REAR
LOCK NUT

I

FLAT
WASHER

MOUNT¡NG
STUDtt

Figure 4.15-2. Air Cleaner Assembly -
6 And 12 Cylinder Engines

Precleaner Pad - Cleaning And lnspection -
6 and 12 Cylinder

1. Wash the precleaner pad with soap and water

A CAUilON Compressed air can easi-
ly damage the foam rub-

ber pad.

D Ã.i¡ ¡{rr¡ l}ra nar{ fìn nni r rco nnmnroecorl air
t !,,e Hsv.

Precleaner Pad lnstallation - 6 And 12 Cylinder

A CNUTION On new engines, a card-
board insert between the

rainshleld and precleaner pad must be removed
before the engine is started. Disregarding this
information could result in product damage.

1. Reinstall the precleaner pad between the rain shield
and the main air filter element. lf necessary, use a drop
of adhesive on the corners to keep it from falling.

2. Do not clean and reuse the precleaner pad more than
three times. Replace with a new precleaner pad.

NOTE: Use only Waukesha supplied precleaner pads.

3. Lower the rain shield on the four mounting studs of
the air cleaner assembly. Alternately re-tighten the front
lock nuts (5/16 inch).

4. Clean or replace the main air filter element if the air
intake restriction indicator "pops" red after installation of
a new or cleaned precleaner pad.

Main Air Filter Element Removal -
6 And l2 Gylinder

lnspect and clean the main air filter element daily or as
required. Replace main air filter element if the air
restriction indicator "pops red" after the air cleaner is

cleaned and the precleaner pad has been replaced or
cleaned.

1. Locate the four hreaded mounting studs on the air

cleaner assembly and loosen the front lock nut (5/16 inch)

on each (see Figure 4.15-2 and Figure 4.15-3).

2. Raise up and remove the rain shield.

3. Peel the precleaner pad off the main air filter
element.

4. Loosen the rear lock nut (5/16 inch) on each mounting
stud until the flat washer behind it can be broughtforward
far enough to clear the step in the welded bracket of the

main air filter frame (see Figure 4.15-2).

5. Swing the four mountinq studs to the outside in a
horizontal motion. Remove the main air filter frame and

element.
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AIR INTAKE SYSTEM MAINTENANCE

RAIN SHIELD

AIR FILTER FRAME

MOUNTING STUD
(4 TOTAL)

AIR
RESTRICTION

INDICATOR

AIR CLEANER
ASSEMBLY

Figure 4.15-3. Air Cleaner Assembly - 6 Cylinder

Main Air Filter Element - Cleaning And lnspection
- 6 And 12 Cylinder

1. Clean the main air filter element using the following
method.

A. Gently tap the element on a flai surface with the
dirty side of the element down.

A WARNING
Compressed air can pierce the skin and cause
severe infury or death. Never use your hand to check
for leaks or to determine air flow rates. Wear safety
glasses to shield your eyes from flying dirt and
debris.

B. Using an OSHA approved safety nozzle, direct
compressed air through the element opposite the
direction of the air flow, as indicated by the orange
arrow on the instruction label. The air pressure
should be a maximum of 30 psi (207 kPa).

A CNUTION Compressed air can easl-
ly damage the pleated

paper of the main air filter element.

C. Air dry the element. Do not use compressed air.

2. Carefully examine the element after cleaning. lf
damaged, replace.

NOTE: Use only Waukesha supplied air filter elements.

3. Do not clean and reuse the main air filter element
more than three times. Replace with a new element.

4. lnspect the air duct for cracks. All of the combustion air
must pass through the main air filter element, not through
cracks or defects in the air cleaner assembly. lf inspection
of the duct work and intake manifold yields an accumula-
tion of dust and grit, it is an indication that the main air filter
element is not properly maintained orthat air is getting into
the system around or behind the element.

5. lnspect all air duct hoses. Replace any hose that is
cracked or aged.

Main Air Filter Element lnstallation -
6 And 12 Cylinder

NOTE: The orange flow arrow on the instruction label
points toward the air outlet side. Always store the
elements with the air outlet side down. Dirt and dust on
the outlet side will pass into the engine when the
element is installed.

1. lnstall the main air filter element with the instruction
label facing up. Fit the deflection brace on the outlet side
of the filter element over the horizontal bar running
across the front of the air duct chamber.

2. Place the frame over the main air filter element

3. Swing the four threaded mounting studs to the inside
in a horizontal motion so that they fit within the welded
brackets on the air filter frame. Move the flat washer
behind the rear lock nut back into the step in the welded
bracket.

4. lnstall the precleaner pad between the rain shield
and the main air filter element. lf necessary, use a drop
of adhesive on the corners to keep it from falling.

5. Lower the rain shield on the four mounting studs.

6. Alternately tighten the rear lock nuts (5/16 inch).

7. Alternately tighten the front lock nuts (5/16 inch) on
the four mounting studs.

FORM 6277 First Edition 4.15 - 3



AIR INTAKE SYSTEM MAINTENANCE

8. Checktheframe of the main airfilter elementto verify
that its perimeter is sealed tightly. Damage to the frame
may result in improper element sealing.

NOTE: After the restriction problem is corrected, reset
the indicator by depressing the black button'on the
plastic housing.

A WNRNING
The location of the air restrictlon lndicator relative
to the lntake manlfold causes it to be subiected to
high pressure If the englne backflres. A restrictlon
filter must be installed ln the indicator air passage to
dampen hlgh pressure surges which would other-
wise damage the lndicator. Through the prolectlon
of broken materlal, damage to the indlcator might
pose a potentlal danger to persons standing nearby.
The restrictlon filter also protects agalnst the
entrance of dust and dirt in the event that the
restriction indlcator ls broken off or removed.
Disregarding this information could result in severe
personal iniury or death.

Verify that the restriction filter is in place between the
clean air tap and indicator.

A WNRNING
Do not grasp the indicator houslng; the plastic may
crack or break resulting ln a hand lnlury.

AIR CLEANER
HOUSING

PREFILTER CLAMPS

DECAL

MAIN AIR FIUTER
ELEMENT

PREFILTER
WITH HINGED GRID

PBEFILTER ELEMENT
(coLoRED S|DE rN)

4.15 - 4

Figure 4.154. Air Gleaner Assembly - 16 Gyllnder Engines
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Prefilter Pad Removal - 16 Cylinder

The prefilter is a filament pad that increases the life of
the main air filter element (see Figure 4.15-4 and
Figure 4.15-5). lnspect and clean the prefilter pad daily
or as required. This can be done while the engine is
running. Replace the prefilter pad every 4000 running
hours, or more often if necessary.

Prefilter Pad Installation - 16 Gylinder

A CAUflON The dark blue sides of the
prefilter pads must face

the main air cleaner elements or damage to equip-
ment could result.

1 . lnstall the new prefilter pads in the grates so that the
dark blue sides of the prefilter pads willface towards the
main air filter elements when the prefilter pads are
installed.

2. Close the front grate door and secure by inserting
the ends of the grate in the slots in the prefilter frame
(see Figure 4.15-6).

3. lnstall the rain shields.

Main Air Filter Element Removal - 16 Cylinder

lnspect and clean the main air filter element daily or as
required. Replace main air filter element if the air
restriction indicator "indicates red" afterthe air cleaner is
cleaned and the prefilter pad has been replaced.

1. Raise up and remove the rain shield.

2. Locate the four mounting clamps on the front of the air
cleaner assemblies and loosen the clamps to remove the
prefilter frame and prefilter pads (see Figure 4.15-6).

3. Discard the prefilter pads.

4. Pull out the main air filter elements.

Figure 4.15-15. Air Cleaner Assembly - 16 Cylinder

1. Raise up and remove the rain shields.

2. Open the front grate to remove the prefilter pads from
the prefilter frame (see Figure 4.15-6).

Figure 4.15-6. Prefllter Pad - 16 Cylinder

3. Discard the prefilter pads.
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A. Gently tap the element on a flat surface with the
difi side of the element down.

A WARNING A CAUilON
Compressed alr can pierce the skin and cause
severe iniury or death. Never use your hand to check
for leaks or to determine air flow rates. Wear safety
glasses to shield your eyes from flylng dirt and
debrls.

Main Air Filter Element - Gleanlng And lnspection
- 16 Gyllnder

1. Clean the main air filter element using the following
method,

B. Using an OSHA approved safety nozzle, direct
compressed air ihrough the element opposite the
direction of the air flow, as indicated by the hand
on the side of the filter element. The air pressure
should be a maximum of 30 psi (207 kPa).

A CNUilON Compressed alr can easi-
ly damage the pleated

paper of the main air filter element.

C. Air dry the element. Do not use compressed air.

2. Carefully examine the element after cleaning. lf
damaged, replace.

NOTE: lJse only Waukesha supptied air filter elements.

3. Do not clean and reuse the main air filter element
more than three times. Replace with a new element.

4. lnspect the air duct for cracks. All of the combustion air
must pass through the main air filter element, not through
cracks or defects in the air cleaner assembly. lf inspection
of the duct work and intake manifold yields an accumula-
tion of dust and grit, it is an indicalion that the main air filter
element is not properly maintained orthat air is getting into
the system around or behind the element.

5. lnspect all air duct hoses. Replace any hose that is
cracked or aged.

Maln Alr Fllter Element lnstallation - f 6 Cyllnder

A CNUTION On new englnes, a card-
board lnsert between the

ralnshield and prefilter pad must be removed before
the engine is started. Dlsregarding this informatlon
could result in product damage.

The pleats of the main air
fllter must be positioned

vertlcally ln the air filter housing or damage to
equipment could result.

NOTE: The hand on the side of the filter element points
toward the air outlet side of the air filter housing. Also a
labelwith a pair of eyes printed on it is positioned on the
air inlet side of the filter element. These eyes should be
visible from the air filter housing inlet opening and at the
top of the air cleaner, if the filter is properly installed. lf
both labels are missing, one side of the air filter element
has a metal brace horizontally across the back. This side
should be positioned, towardsthe airoutletside. Always
store the elements with the air outlet side down. Dirt and
dust on the outlet side will pass into the engine when the
element is installed.

1. lnstall the main air filter elements with the hand on
the side of the filter elements pointing toward the air
outlet side of the filter housings. lnsure thatthe pleats of
the elements are positioned vertically.

A CAUilON Thedark blue sides of the
prefilter pads must face

the maln air cleaner elements or damage to equip-
ment could result.

2. lnstall the new prefilter pads in the grates so that the
dark blue sides of the prefilter pads willface towards the
main air filter elements when the prefilter pads are
installed.

3. Position the front grate and prefilter pad assemblies
on the air filter housings and secure using the four
clamps (see Figure 4.15-6).

4. lnstallthe rain shields.
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TURBOCHARGER SYSTEM MAINTENANCE

TURBOCHARGER SYSTEM
MAINTENANCE

TURBOCHARGER INSPECTION

A wnRNtNc
Turbocharger components are extremely hot. Al-
ways allow the turbocharger to cool prior to
conducting an inspection. Failure to comply with
these instructions could result in severe burns.

A CAUTION lnspection and repair of
turbochargers must be

performed by a factory qualified service agent.
Failure to follow these instructions could cause
engine damage and/or personal injury.

1. lnspect the engine air cleaner, service if required.

2. lnspect the turbocharger mounting and connections
for lube oil and air leaks (see Figure 4.20-1 and
Figure 4.20-2).

TURBOCHARGER

TURBOCHARGERTURBOCHARGER

*a ,

Figure 4.20-2. Turbochargers - 16 Cylinder GSI
Side View

A CAUilON Do not run the engine if
the air cleaner is not op-

erating efficiently or if leaks exist in the ducting.
Dust leaking into the air ducting can damage the
engine and the turbochargers and/or cause person-
al injury.

3. With the engine shutdown, inspect all air ducting for
loose clamps or connections. Check the manifold
connections to the turbine inlet and at the engine
exhaust manifold gaskets.

4. Visually repeat the inspection while the engine is
running.

5. Monitor the turbochargers for unusual vibrations or
noise. lf excessive vibration is evident, shutdown the the
engine and call your Waukesha authorized service
agent.

6. Establish a schedule with your Waukesha authorized
service agent to inspect the interior of the compressor
for accumulations of dirt. Dirt can cause the compressor
wheelto become unbalanced, which reduces efficiency
and causes bearing failure.

Figure 4.20-1.511sGL - Rear Mew
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TURBOCHARGER LUBRICATION CHECK

A CNUTION Before operating a new
or rebuilt turbocharger

(or starting a new engine for the first time), check to
ensure that the turbocharger is receiving proper
lubrication. Fallure to follow these instructions
could cause engine damage and/or personal iniury.

1. Remove the oil drain tube (see Figure 4.20-3) from
the turbocharger(s).

Figure 4.20-3. Turbocharger Oil Drain Tubes -
12 Cylinder

2. Activate the prelube system and visually check for oil
flow at the turbocharger oil drain area.

3. Reconnectthe oil drain tube only after oil is observed
at the oil drain area.

4. Start the engine at reduced speeds until the coolant
temperature gauge indicates a temperature of
100'F (38" C).

5. Run the engine at rated output and listen for unusual
sounds at the turbocharger, especially those of metal
contacting metal. lf any noise of this type is apparent,
contact your Waukesha authorized service agent.

OIL DRAIN TUBE

TURBOCHARGER
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COOLING SYSTEM MAINTENANCE

COOLING SYSTEM MAINTENANCE

COOLING SYSTEM ADDITIVES

Standard closed heat exchanger or radiator cooled
cooling systems operating up to 250' F (121" C) must be
treated with industrial grade inhibited antifreeze or with
some other effective commercial cooling water treat-
ment product. These products usually provide corrosion
protection by forming a film on the surfaces of the
cooling system and also act as a scale suppressant by
modifying or conditioning the dissolved scale forming
minerals. To work effectively, all antifreeze and water
treatment products require a clean system, free of dirt,
oil, scale and rust.

Ethylene Glycol

The most common cooling water additive is ethylene
glycol. ïhe required proportion normally depends on the
lowest ambient temperature levels from which the
system must be protected. A fifty-fifty mix of water and
ethylene glycol will produce the best results for freezing
and boiling protection, but cooling water efficiency is
reduced by as much as 15%. Since the radiator cooling
system effectiveness drops by approximalely 2 - 3/ofor
each 10% of glycol concentration, the radiator sizing for
the specified heat rejection value must be taken into
account to accommodate this relationship,

A minimum of 3Oo/" ethylene glycol is generally recom-
mended for adequate antifreeze and corrosion protec-
tion. The amount should not exceed 67% to avoid
impairing the heat transfer processes. A concentration
beyond this percentage does not tend to lower the
freezing point any further and may result in engine
damage.

Since it effectively raises the boiling point of the water,
the use of ethylene glycol is also beneficial in hot
temperatures. Therefore, ethylene glycol treated water
is still recommended in those climates where antifreeze
is not normally required (see Table 4.25-1).

Table 4.25-1. Water Versus Glycol Concentration

With heat exchanger cooling systems, it should be
remembered that the circulation of ethylene glycol
solution only protects the closed system coolant.
Therefore, the heat exchanger water supply, as wellas
the auxiliary cooling water circuit, must also be pro-
tected.

Propylene Glycol

Propylene glycol has similar cooling properties when
compared to ethylene glycol. Ethylene glycol has the
advantage of lower viscosity than propylene glycol at
temperatures less than 0' F (-17'C). Propylene glycol
has a low toxicity, and it may be less stringently
regulated than ethylene glycol. Propylene glycol also
has been proven to alleviate cavitation erosion that may
be experienced when using ethylene glycol solutions.

Best for Corrosion, Freezing and Boiling
Protection50/50

Minimum Glycol for Adequate Anti-
f reezelCorrosion Protection70130

COMMENTSPERCENT
WATER/GLYCOL
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COOLING SYSTEM MAINTENANCE

General corrosion inhibitor; over 0.1%
concentrat¡on ¡s not recommended for
industrial engines. A concentration that is too
high can cause the cool¡ng water in the
radiator to gel, resulting in solid deposits. High
silicate inhibitor concentrat¡on is used primarily
for high speed aluminum engines.

Silicates

Corrects the water pH to 8.5.Borax Buffer

Prevents hard scale build up.
Synthetic
Polymer

Copper corrosion inhibitor.Tolyltriazole

Slows the growth of bacteria.Molybdate

lron and steel corrosion inhibitorSodium Nitrate

Although a maximum hardness of 200 ppm is
acceptable for initial fill and make-up, uee only
softened water, where the insolubles may be
as low as 0.5 ppm.

Deionized,
Distilled or

Softened Water

COMMENTSTREATMENT

Other treatments the engine operator should consider
are (see Table 4.25-2):

Table 4.25Q,. Other Coollng System Treatments

NOTE: Refer to Seruice Bulletin 4-2429C or latest
revision, for more detailed coolant treatment informa-
tion.

COOLING SYSTEM SPECIFICATIONS AND
RECOMMENDATIONS

Goollng System Speciflcations

Ensure thatthe temperature of the cooling water leaving
the engine (as indicated by the temperature gauge)
does not exceed 22O" F (104'C).

Refer to Table 1 .15-2 for the jacket water outlet temper-
ature alarm and safety shutdown setpo¡nts.

NOTE: Customer supplied fuel shutoff type safety
equipment must be provided to preventengine damage
and possible personal injury.

Engine overheating, as evidenced by high jacket water
temperatures, may be caused by one or more of the
following conditions:

. restricted air flow through the radiator

. defectivethermostats

. worn jacket water pump

. excessive jacket water pump suction

blown head gasket

faulty temperature gauge

low coolant level

. overloaded engine

. air bound system

. insufficient air circulation

' exhaustrecirculation

Cooling System Recommendations

1 . Ensure that the rise in coolant temperature does not
exceed 10" F (5,6'C).

2. Maintain the drop in system pressure at I - 15 psi
(55 - 103 kPa). While pressure that is too low
promotes cavitation erosion, pressure that is too high
may cause the water pump seals to leak.

3. Analyze the raw water chemistry to verify that it does
not contain contaminants and that it is nottoo hard. Use
only soft water, where the insolubles are as low as
0.5 ppm. Hard water accelerates the formation of scale
deposits.

4. Analyze the cooling water chemistry every month to
verify that it contains the proper inhibitor and additive
concentrations.

5. Measure antifreeze content according to the lowest
anticipated temperature and refill as needed with the
same brand.

6. Maintain cooling water pH between 8.5 and 10.5;an
acidic coolant with a pH of less than 7 will speed the
corrosion of cast iron, aluminum and steel, while a pH of
11 or higher will accelerate the corrosion of aluminum
and solder.

7. Checkthe cooling system level each day or consider
the installation of a coolant low level shutdown switch.
Even if a high coolant temperature switch is provided, it
'will not shut the engine down if the system runs low on
cooling water.

L Check the cooling system for rust, sludge or other
foreign matter. Clean and flush the entire cooling system
once each year, unless evidence of corrosion or
sediment build up demonstrates the need for more
frequent changes. Use only clean, soft water.

9. To eliminate the recirculation of particles and con-
taminants in the cooling water circuit, install a cleanable
filter (sized at approximately 10 microns) in the coolant
flow. lnspect and clean the filter on a regular basis.

10. Frequently inspect hoses and all cooling system
connections for cracks and leaks. Do this when the
engine is operating at normal pressure.

11. On a radiator, check for damaged fan blades, a
poorly fitting shroud, sticking shutters or dirt in the
radiator core. Repair or clean as needed.

12. Check the radiator cap gasket for proper seal,
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13. lf a heat exchanger is used, inspect it for scale or
corrosion, and when necessary clean the inside of the
tubes with a round, soft-wire brush. Flush with cleaning
solvent.

14. Periodically remove the intercooler and rod-out the
tubes with a soft-wire brush or circulate a suitable
cleaning solution.

15. Consider the installation of the following cooling
system safety accessories:

. A high water temperature shutdown device

. A low water level shutdown device

. A coolant level sight glass

To avoid scored pistons and other serious problems, a
high water temperature shutdown device will stop the
engine if the coolant gets too hot. A low water level
device will shut down the engine if the coolant level
drops excessively, preventing cracked or warped cylin-
der heads, exhaust manifolds and water manifolds. A
sight glass is a quick and easy method of visually
checking the coolant level.

JACKET COOLING WATER CIRCUIT.
INITIAL FILL

NOTE: The following description is not applicable to
permanent vent systems.

1. Remove the 314 inch NPT countersunk headless
pipe plugs from the drain hole just below the level of the
jacket water header (see Figure 4.25-1).

WATER o
NOTE:
shown,
similar

12
alt

Cylinder
enginesHEADER__._À

o oo

o

o

d \
BALL

VALVE o

0
oPLUG

o
/ JACKET WATER

DRAIN/FILL PORT
CRANKCASE

Figure 4.25-1. Customer Supplied Ball Valve - 12
Cylinder

NOTE: To facilitate draining and flushing of the engine
jacket water, replace one of the 3/4 inch NPT counter-
sunk headless pipe plugs with a customer-supplied ball
valve (see Figure 4.25-1). The ball valve must be
threaded to accept both a hose connection and pipe
plug.

2. Open the air bleed petcock(s) on top of the cluster
thermostat housing on 6 and 12 cylinder engines and on
top of the water manifold on 16 cylinder engines.

3. Attach the makeup line to the ball valve and add
treated cooling water to ihe crankcase (see Water
Treatment in this section).

NOTE: Always fill the engine from the bottom up to
minimize the formation of damaging air pockets. As the
engine fills, air is pushed up and out

A WNRNING
Antlfreeze solution is toxic and poisonous, Always
wear protective clothing when working with anti-
freeze solution. Follow the safety instructions
provided on the container provided bythe manufac-
turer. Failure to follow proper procedures could
cause severe personal inlury or death.

4. Add coolant to the engine until the level causes it to
escape from the petcock(s) on top of the cluster
thermostat housing on 6 and 12 cylinder engines. On 16
cylinder engines, petcock(s) are located on top of the
water manifold. See Table 1 .15-2 lor jacket water
capacities.

5. Close the cluster thermostat housing petcock(s) and
continue filling the system until the level of the coolant
reaches the top of the surge tank or radiator.

6. Close the ball valve and unthread the hose connec-
tion.

A WARNING
Always install a pipe plug in the ball valve when the
hose connection is removed. lf the lever of the ball
valve ls inadvertently bumped open, the absence of
a plug wlll cause the coolant to drain. During
operatlon, loss of any coolant may result in cata-
strophic engine damage. Escaping steam andlor
hot water can cause severe burns or severe person-
al injury or death.

7. Apply Perma Lok@ Heavy Duty Pipe Sealant with
Teflon@ to the threads of the pipe plug. lnstallthe plug in
the ballvalve.
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A CAUTION Air in the coollng system
speeds up the formation

of rust, lncreases corroslon and produces hot spots
within the engine.

8. Bleed trapped air (see Cooling Water System Air
Bleed).

9, Top off the surge tank or radiator.

AUXILIARY COOLING WATER CIRCUIT .
INITIAL FILL

NOTE: The following desuiption is not applicable to
permanent vent systems.

1 . Open the air bleed petcocks in the intercooler cooling
water inleVoutlet bonnets.

2. Open the air bleed petcocks on the intercooler water
inlet and outlet tubes located behind the venturi
extractor.

3. Open the air bleed petcocks in the inlet side of the
wastegate water return tubes.

4. From the top of the surge tank or radiator, add treated
cooling water (see Water Treatment in this section) to
the auxiliary cooling water circuit.

5. Continue filling the circuit until the level causes it to
escape from the air bleed petcock(s) in the intercooler
cooling water inleVoutlet bonnet(s). Close the petcock(s)
when water begins to flow out in a solid steady stream.

6. Continue filling the auxiliary cooling water circuit
until the level causes ii to escape from the petcocks in
the intercooler cooling water supply and the inlet side of
the wastegate water return tubes. Glose the petcocks
when water begins to flow out in a solid steady stream.
See Table 1.15-2 for the capacities of the various
auxiliary water system components.

NOTE: Customer supplied items and connections not
included. Waukesha supplied items include the auxiliary
water pump, intercoolen oil cooler and the engine
mounted intercooler water supply and return piping.

7. Continue filling the auxiliary cooling water circuit until
the level of the coolant reaches the top of the surge tank
or radiator.

A caunoN Air in the cooling system
speeds up the formation

of rust, increases corrosion and produces hot spots
within the engine.

8. Bleed trapped air (see Cooling Water System Air
Bleed).

9. Top off the surge tank or radiator.

COOLING WATER SYSTEM . AIR BLEED

Air bleed the jacket water and auxiliary cooling water
circuits at least once each day. Open and close the air
bleed petcocks in the order that they are listed below,
starting at the lowest petcock in the system and ending
at the highest. Bleed one petcock at a time. The number
of air bleed petcocks and their locations are listed in
Table 4,25-3.

1. lnltial Bleed: open each air bleed petcock prior to
engine startup. A hissing sound often accompanies the
escape of trapped air. Close the petcock when the
hissing stops and water begins to flow out in a solid
steady stream.

A WNRNING
Always wear protective clothlng when bleeding the
cooling system on a heated engine. Slowly loosen
the alr bleed petcock to relieve any excess pres-
sure. Escaplng steam and/or hot water can result in
severe burns.

2. Check Bleed: start the engine and reopen each
petcock. Close the petcock when the hissing stops and
water begins to flow out in a solid steady stream.

3. Final Bleed: once the temperature of the jacket
water circuit has stabilized (as indicated by the panel
mounted temperature gauge), reopen each petcock.
Close the petcock when the water begins to flow out in a
solid steady stream.

A CAUilON Air can be drawn into the
engine through small

leaks in the iacket water system. The problem is
compounded when the void created by the loss of
coolant is filled by more air. lf aeration causes the
coolant to foam, the probability of engine damage
due to overheating is greatly increased.

4. Carefully inspect the jacket water system for coolant
leaks while the engine is running.
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lntercooler top center (2 per intercooler)4
Auxiliary

lntercooler cross pipes (2 per intercooler)4

Top of water manifold1

Jacket Water
Top of jacket water pump1

16 Gylinder Engine

Wastegate water return tube (rear right and left bank)2
Auxiliary

lntercooler water inlet/outlet bonnets (upper rear)2

Cluster thermostat housing (above bypass outlet ports at front)2
Jacket Water

Jacket water pump housing (front center); outlet port to left bank lacket water header1

12 Gyllnder Engine

Wastegate water return tube (rear right and left bank)2

Auxiliary lntercooler water inlet/outlet tubes (behind venturi extractor)2

lntercooler water ¡nlet/outlet bonnets (upper rear)2

Cluster thermostat housing (above bypass outlet ports at front)2Jacket Water

5115GL Engine

Wastegate water tube (rear)1

Auxiliary lntercooler cooling water inlet/outlet elbows (upper rear)2

lntercooler water inlet/outlet bonnet (upper rear)1

Cluster thermostat housing (above bypass outlet port at front)1

Jacket Water
Jacket water pump housing (front center); needle valve in lieu of petcock in outlet port to
jacket water header1

6 Cylinder Engine

LOCATIONNUMBER OF
PETCOCKS

COOLING WATER
CIRCUIT

Table 4.25€. Alr Bleed Petcocks

COOLING WATER CIRCUITS .
DRAIN AND FLUSH

Unless evidence of corrosion or sediment buildup
demonstrates the need for more frequent maintenance,
clean and flush both the jacket water and auxiliary
cooling water circuits at least once each year.

1. Startthe engine. Letthe eng¡ne run about 10 minutes
to stir up any rust or sediment.

A WARNING
Always wear protective clothing when dralning the
cool¡ng systems on a heated engine. Slowly loosen
the alr bleed petcocks to relieve any excess pres-
sure. Escaplng steam andlor hot water can result ¡n
severe burns or death.

2. Shut down the engine. Open the air bleed petcocks
at the highest point in both the jacket water and auxiliary
cooling water circuits, whether it be on top of the surge
tank, radiator or other heat transfer device.

NOTE: To facilitate draining and flushing of the engine
jacket water, replace one of the 3/4 inch NPT counter-
sunk headless pipe plugs (just below the level of the
jacket water header) with a customer-supplied ball
valve. The ballvalve must be threaded to accept both a
hose connection and pipe plug.

3. Verify thatthe customer-supplied ball valve is in the
closed position. Remove the pipe plug and attach the
drainage line.

4. Drain the coolant from the jacket water and auxiliary
cooling water circuits. Avoid delay, so that the water is
drained before the rust and sediment has a chance to
settle.
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Wasteqate (1 per wastegate)1

Auxiliary Auxiliary water pump (bottom)1

lntercooler (4 each intercooler)¿

Jacket water pump housing
(see exit hole in side panel of
safety guard assembly)

1

Jacket
Water

Water manifold (front and rear)2

Jacket water headers (front and rear)4 (plugs)

16 Gyllnder Engines

Water return p¡pe (pipe end at
crankcase Vee, engine front)1

Auxiliary
Auxiliary water pump (bottom)1

lntercooler (rear, left and right)I
Water Elbows front left and r¡ght)2

Jacket
Water Water manifold (front and rear)2

Jacket water headers (front and rear)4 (plugs)

12 Cylinder Engines

lntercooler (lower)4
Auxiliary

Auxiliary water pump1

Jacket water pump housing1

Jacket
Water Water manifold (front and rear)2

Jacket wder headers (front and rear)4 (plugs)

5115GL Engine

Wastegate water pipe
(also used for air bleed)1

Auxiliary
Auxiliary water pump (bottom)1

lntercooler (rear, left and right)2

Oil cooler (bottom rear)1

Jacket
Water Jacket water pump housing

(see exit hole in side panel of
safety guard assembly)

1

Water manifold (front and rear)2 (plugs)

Jacket water header (front and
rear)2 (plugs)

6 Cyllnder Englnes

LOCAT¡ON
NUMBER

OF
PETCOCKS

COOLING
WATER
CIRCUIT

5. Open all air bleed petcocks (see Table 4.25-4)

Table 4.254. Watcr Dre¡n Pütcockg

6. Open all water drain petcocks. Remove all drain
plugs. Place a small catch pan beneath each petcock
before opening.

welding rod into the water passage opening to feel for an
accumulation of lime and mineral scale deposits.

9. Attach the makeup line to the ball valve and add
clean, soft water to the crankcase. Always fill the engine
from the bottom up to minimize the formation of air
pockets. As the engine fills, air is pushed up and out.

10. Successively close each air bleed petcock when
water begins to flow out in a solid steady stream. Begin
at the lowest petcock and finish at the highest.

11. Close the cluster thermostat housing petcock(s)
and continue filling the jacket water system until the level
reaches the top of the surge tank or radiator.

12. Bleed trapped air. Begin at the lowest petcock and
finish at the highest. Bleed one petcock at a time. Close
the petcock when the hissing stops and water begins to
flow out in a solid steady stream.

13. Attach the makeup line and add clean, soft water to
the surge tank or radiator of the auxiliary cooling water
circuit.

14. Top off the surge tank or radiator of the jacket water
circuit.

15. Successively close each air bleed petcock when
water begins to flow out ¡n a solid steady stream.

16. Continue filling the auxiliary cooling water circuit
until the level reaches the top of the surge tank or
radiator.

17. Bleed trapped air. Begin at the lowest petcock and
finish at the highest. Bleed one petcock at a time. Close
the petcock when the hissing stops and water begins to
flow out in a solid steady stream.

18. Top off the surge tank or radiator of the auxiliary
cool¡ng water circuit.

A WNRNING
Always wear protective clothlng when venting the
coo¡¡ng system on a heated engine. Slowly loosen
the alr bleed petcock to relleve any excess pres-
sure. Escaping steam and/or hot water can result ¡n
severe burns or death.

19. Start the engine and slowly reopen each air bleed
petcock. Close the petcock when the hissing stops and
water begins to flow out in a solid steady stream.

7. Close all water drain petcocks.
Heavy Duty Pipe Sealant with Tefl
and install all drain plugs.

Apply Perma Lok@

on@ to the threads,

8. Select and inspect an internal surface that is suitable
for gauging the effectiveness of the cleaning and
descaling solution. lf necessary, insert a piece of drill
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20. Slowly reopen each air bleed petcock when the
engine jacket water temperature has stabilized (as
indicated by the panel mounted temperature gauge).
Close the petcock when the water begins to flow out in a
solid steady stream.

21. Let the engine run about 10 minutes to stir up any
rust or sediment in the cooling water system.

A WNRNING
Always wear protective clothing when dralning the
cooling systems on a heated engine. Slowly loosen
the drain petcocks to relieve any excess pressure.
Escaping steam and/or hot water can result in
severe burns or death.

NOTE: Contaminants left in the cooling water systems
will reduce or deplete the effectiveness of the cleaning
solution.

22. Stop the engine. Drain the crankcase and all
cooling system accessories. Drain the auxiliary cooling
water circuit. Avoid delay, so thatthe water is completely
drained while the rust and sediment are still in suspen-
sion.

23. Attach the makeup line and fill the jacket water and
auxiliary cooling water circuits with a suitable cleaning
solution. Use a non-acidic, non-corrosive, biodegrad-
able compound that prevents the loss of metal in the
engine and avoids damage to internal gaskets and
seals.

NOTE: Follow the manufacturer's recommendations
for the proper concentration of cleaning solution and
length of cleaning time.

24. Bleed trapped air.

25. Top off the surge tank or radiator of the jacket water
and auxiliary cooling water circuits.

26. Start the engine. Let it run for at least 10 minutes or
untilthe cleaning solution is depleted.

27. To ensure that the contaminants remain in suspen-
sion, drain the cooling systems as quickly as possible.

28. lnspect internal surfaces. lf the results are not
satisfactory refill the engine with cleaning solution.
Repeat Steps 23 thru27 as necessary.

29. To flush the systems of cleaning solution and any
residual contaminants, fill the jacket water and auxiliary
cooling water circuits with clean, soft water. Drain
immediately.

A CAUilON All antifreeze and water
treatment products re-

quire a clean system in order to work effectively. lf
contaminants, such as dirt, rust, scale, lime, grease,
oil and/or cleaning agents, are not completely
flushed out, they can destroy the corrosion inhlbi-
tors and scale suppressants intended to keep
freshly filled cooling systems clean.

30. lnspect the drain water for cleanliness. Fill and flush
the systems again, if necessary. The best results are
obtained when the drain water runs clear.

31. Fill the jacket water and auxiliary cooling water
circuits with coolant. Be sure that the coolant has the
proper inhibitor and additive concentrations (see Water
Treatment). Bleed the system of trapped air.

A WARNING
Always install a pipe plug in the ball valve when the
hose connection is removed from the jacket water
header. lf the lever of the ball valve is inadvertently
bumped open, the absence of a plug will cause the
coolant to drain. During operation, loss of any
coolant may result in catastrophic engine damage.
Escaping steam and/or hot water can cause severe
burns or death.

A CNUilON Alr can be drawn lnto the
system through small

leaks in the cooling water circuit. The problem is
compounded when the void created by any loss of
coolant is filled by more air. Air in the cooling
system speeds up the formation of rust, increases
corrosion and produces hot spots wlthin the en-
glne. lf aerat¡on causes the coolant to foam, the
probability of engine damage due to overheating is
greatly increased.

32. Carefully inspect the jacket water and auxiliary
cooling water circuits for leaks.
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IDLER PULLEY BEARING LUBR¡CATION

All engines with the exception of 5115GL engines
require greasing the ball bearing in the iacket water
pump idler pulley bracket every 72O running hours.

1 , Locate the idler pulley bracket grease fitting mounted
above the drain cock in the panel of the safety guard
assembly (right bank side) (see Figure 4.25-2 and
Figure 4.25-9).

WATER
DRAIN COCK

SAFEW PANEL

NOTE: 6 and 12 cylinder are similar.

Figure 4.25-2.ldler Pulley Bearing Lube -
12 Cylinder Shown

GREASE FITTING

Figure 4.25-3.ldler Pulley Bearing Lube - 16 Gylinder

A CAUilON Do not over grease the
idler pulley bearing. Over

greasing causes high bearing temperatures that
shorten bearlng service life. Disregardlng this
information could result ln product damage and/or
personaliniury.

2. Using a hand held grease gun, apply one stroke of
Lithoplex@ Grease No. 2 (Multipurpose Lithium Com-
plex Formula Containing Molybdenum Disulfide) to the
grease fitting.

AUXILIARY WATER PUMP BEARINGS
LUBRICATION

All engines with the exception of 5115GL engines
require greasing the ball bearing(s) in the auxiliary water
pump every 720 running hours. The pump is mounted to
a bracket at the front lefi or right corner of the oil pan.

Depending on the model of the auxiliary water pump
used, the pump may have one or two grease fittings.
Safety guards on some engines may cover access to
grease fittings. ln this case an access hole is provided to
allow the fitting to be greased,

1. Locate the grease fitting(s) on the auxiliary water
pump (see Figure 4.25-4, Figure 4.25-5 and
Figure 4.25-6).

NOTE: 1 or2 on model.

GREASE

Figure 4.254. Auxiliary Water Pump Lube - 6 Cylinder

A cnuïoN Do not over grease the
water pump bearings.

Over greasing causes high bearing temperatures
that shorten bearlng seruice life. Disregarding this
information could result ln product damage and/or
personal iniury.
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2. Using a hand held grease gun, apply two or three
strokes of Lithoplex@ Grease No. 2 (Multipurpöse
Lithium Complex Formula Containing Molybdenum
Disulfide) to the grease fitting(s).

NOTE: 1 or2 on model

GREASE

GREASE

Figure 4.25-5. Auxiliary Water Pump Lube -
12 Gylinder

JACKET WATER PUMP DRIVE BELTS
REPLACEMENT

A WNRNING
Always install the safety guards after completing
any service operation. Never operate the engine
with the safety guards removed. Disregarding this
information could result in product damage, severe
personal iniury or death.

NOTE: 5115GL engines are not equipped with belts.

1. Remove front safety guard.

A CNUilON An accumulation of dirt
in the sheave grooves

impairs traction and accelerates belt wear. Disre-
garding this information could result in product
damage and/or personal iniury.

2. Yerity that the pulley sheaves are clean and com-
pletely free of grease, oil, dirt and grit.

3. lnspect the drive belts for fraying, cracks or wear.
Belts must not be glazed, split, peeled or greasy.
Replace as necessary.

A CNUilON Belts are matched and
tied in sets. Always re-

place the drive belts in sets. Never replace iust one
drive belt even if only one belt is worn. Since the
older belts are stretched during hours of engine
operation, the circumference of new belts is slightly
smaller. A difference in belt size will cause the new
belt to carry the full load, resulting in rapid belt failure
and possible damage to driven equipment. Disre-
garding this information could result ln product
damage and/or personal injury.

GREASE FITTINGS

Figure 4.25ô. Auxiliary Water Pump Lube -
16 Cylinder

GREASE RECOMMENDAtrIONS

A Lithium complex type grease is now recommended
over the Lithium soap base grease because of its ability
to resist water. Lithium complex type grease also
provides superior rust protection qualities (especially
steel surfaces), as well as its thermal and mechanical
stability at high operating temperatures. The Lithium
complex grease has a continuous operating tempera-
ture of approximately 350' F (177" C), whereas the
Lithium soap base grease has an upper operating
temperature limit of approximately 225" F (107' C).
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4. Remove the auxiliary water pump drive belts. Back
the upper thin hex lock nut on the threaded rod away
from the adjusting lever (see Figure 4.25-7 and
Figure 4.25-8). The movement of the idler pulley
releases the drive belt tension. Slip the drive belts off the
auxiliary water pump and idler pulleys.

HEX HEAD
IDLER

NOTE: 6 and 16 cylinders
are similar.

THREADED
ROD

ADJUSTING
LEVER

ELASTIC STOP
LOCKLOCK NUT

SPACER

PIVOT

THIN HEX LOCK NUT

PLAIN

ELASTIC STOP LOCK

Figure 4.25-7. Adiusting/ldler Lever Assembly -
12 Cyllnder Shown

5. Loosen the pivot bolt on which the idler pulley bracket
turns (see Figure 4.25-g). Loosen the slotted lock boltto
unlock the position of the bracket. The belt tension is
released as the idler pulley bracket rotates.

JACKET WATER PUMP

IDLER PULLEY
BRACKET

NOTE: 6 and 16 cylinder
are similar.

SLOTTED
LOCK BOLT

PIVOT BOLT

Figure 4.25-9. Tighten ldler Pulley Bracket Bolts -
12 Cylinder Shown

6. Slip the old drive belts off the jacket water pump and
idler pulleys. Remove the belts from the rear crankshaft
pulley and discard.

7. Place a new drive belt in the rear groove of the rear
crankshaft pulley. The rear groove is the one closest to
the gear cover. Slip the belt into the rear groove of the
jacket water pump pulley.

8. Place a new drive belt into the second last groove of
the rear crankshaft and jacket water pump pulleys.

9. Rotate the idler pulley bracket clockwise to seat the
jacket water pump drive belts in the two pulley grooves.

10. Refer to Jacket Water Pump Drive Belt Tension
Adjustment to adjust the belts.

A WARNING
Always install the safety guards after completing
any service operatlon. Never operate the engine
with the safety guards removed. Disregarding this
information could result in product damage, severe
personal injury or death.ADJUSTING/IDLER

LEVER ASSEMBLY

NOTE: 6 and 16 cylinder are similar.

Figure 4.25€. Adiusting/ldler Lever Assembly -
6 Cylinder Shown

4.25 - 10

11 . lnstall the safety guards.
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JACKET WATER PUMP DRIVE BELT TENSION
ADJUSTMENT

Check the tension and condition of the two jacket water
pump drive belts weekly. Replace the drive belts every
8000 running hours or as necessary.

A WNRNING
Always install the safety guards after completing
any service operation. Never operate the engine
with the safety guards removed. Disregarding this
information could result in product damage, severe
personal iniury or death.

NOTE: 5115GL engines and ebullient cooled engines,
are not equipped with belts.

1. Remove the safety guard

A CNUTION Be sure that the belts are
cool when the tension is

checked or adjusted. The thermal expansion of
warm belts will result in a false tension reading.
Disregarding this information could result in prod-
uct damage andlor personal iniury.

2. Using V-Belt Tension Tester (Tool P/N 474016),
check the drive belt tension.

A. Measure the distance between the center lines of
the crankshaft and jacket water pump pulleys.
Align the bottom of the large O-ring on the
"lnches of Span" scale to the measured distance.

B. Align the bottom of the small O-ring on the
"Deflection Force" scale with the zero mark.

C. Place the tension tester squarely on the front drive
belt at the center of the longest unsupported span
(between the jacket water pump pulley and the
crankshaft pulley). Apply inward force on the
plunger perpendicular to the belt span until the
bottom of the large O-ring is even with the top of
the rear drive belt (see Figure 4.25-10).

D. Remove the tension tester and read the force
applied from the bottom of the small O-ring on the
deflection force scale. The tension of the belts must
be between 11.9 - 17.51b. (53 - 77 N'm).

E. Check the rear belt tension in the same manner

NOTE: lf the tension tester is not available, moderate
hand pressure should deflect the long part of the belt
approximately 0.25 - 0.50 in. (6 to 13 mm) or as a
general rule, 0.01562 in. (0.4 mm) per 1 in. (25.4 mm) of
belt span measured from pulley center to pulley center.
Belt span should be measured each time.

100 f50rrrlrrrrlrt50

tttl 0

FRONT DRIVE BELT

LARGE O-RING

,/.REAR DRTVE BELT

/ /
SMALL O-RING

\
DEFLECTION

FORCE SCALE

I I

SPAN SCALE

Figure 4.25-10. Drive Belt Tension Tester
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3. lf belt tension adjustment is necessary, loosen the
pivot bolt on which the idler pulley bracket turns
(see Flgure 4.25-11). Loosen the slotted bolt to unlock
the position of the bracket. The belt tension is released
as the idler pulley bracket rotates upward in a counter-
clockwise direction.

/t L
NOTE: 6 and 16 cylínder are similar.

PIVOT

SLOTTED

IDLER PULLEY

JACKET WATER
PUMP PULLEY

DRIVE BELT
(FRONT)

Flgure 4.25-11. Jacket Water Pump Drive Belt
Tensioning - 12 Cylinder Shown

A CAUÏON Belts that are too tight
result in excessive

stretching and overheating. Too much tension may
also damage drive components, such as sheaves
and shafts, and lead to premature failure of the idler
pulley and/or water pump bearings. Dlsregarding
this informatlon could result in product damage
and/or personal injury.

A CNUÏON Belts that are too loose
result in belt slippage.

Slippage causes burn spots, overheating, rapid
wear and breakage. The vibratlon created by loose
belts may also be sufflcient to cause unnecessary
wear of the pulley grooves. Disregarding this
information could result in product damage and/or
personai injury.

4. To reset the belt tension, insert a pry bar between üe
upper edge of the idler pulley bracket and the untapped
boss on the left bank side of the water pump housing
(see Figure 4.25-12). To tighten the drive belts, use the
pad above the untapped boss for leverage and push up on
the pry bar to move the idler pulley bracket downward
(cw).

.-'tWiL
NOTE: 6 and 16 are similar. DRIVE

BELT

IDLER PULLEY
BRACKET

PRY BAR

LEVERAGE
PAD

Flgure 4.25-12. Jacket Water Pump Drive Belt Tension
- 12 Cylinder Shown

5. Holding the pry bar in position, use the tension tester
to apply inward pressure to the center of the longest
unsupported span on the front drive belt (between the
jacket water pump pulley and the crankshaft pulley).

6. Tension used belts between 11 .9 and 17.5 lb.

NOTE: lf the tension tester is not available, moderate
hand pressure should deflect the long part of the belt
approximately 0.25 - 0.50 in. (6 to 13 mm) or as a
general rule, 0.01562 in. (0.4 mm) per 1 in. (25.4 mm) of
belt span measured from pulley center to pulley center.

7. ïghten the slotted lock bolt on the idler pulley
bracket when the proper belt tension is obtained
(see Figure 4.25-1'l). Tighten the pivot bolt.

8. lnspect the belts for proper seating. V-belts should
ride on the sides of the pulley sheaves, not on the bottom
of the groove.

9. Verify that the tension of the front drive belt is
between 11.9 and 17.5 lb. Verify the tension of the rear
drive belt.

10. See Auxiliary Water Pump Drive Belts Tension
Adjustment.

A WARNING
Always install the safety guards after completing
any service operation. Never operate the engine
with the safety guards removed. Dlsregarding this
information could result in product damage, severe
personal iniury or death.

4.25 - 12

11. lnstall the safety guards
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AUXILIARYWATER PUMP DRIVE BELT
REPI.ACEMENT

A WARNING
Always install the safety guards after completing
any seruice operation. Never operate the englne
with the safety guards removed. Disregarding this
information could result in product damage, severe
personal injury or death.

NOTE: 5115GL engines are not equipped with belts.

1. Remove the safety guard.

A CAUilON An accumulation of dirt
¡n the sheave grooves

impairs traction and accelerates belt wear. Disre-
garding this lnformation could result in product
damage and/or personal lnjury.

2. Verify that the pulley sheaves are clean and com-
pletely free of grease, oil, dirt and grit.

3. lnspect the drive belts for fraying, cracks or wear.
Belts must not be glazed, split, peeled or greasy.
Replace as necessary.

4. lf replacement is necessary, back the upper thin hex
lock nut on the threaded rod away from the adjusting
lever (see Figure 4.25-13 and Figure 4.25-14). The
pivot point of the idler lever follows the adjusting lever.
The movement of the idler pulley releases the drive belt
tension.

HEX HEAD CAPSCR

IDLER LEVER

THREADED
ROD

ADJUSTING
LEVER

ELASTIC STOP
LOCK NUT LOCK WASHER

SPACER

SPACER

PIVOT ROD

THIN HEX LOCK NUT

PLAIN WASHER
f

STUD ANCHO
/

R

PLAIN

ELASTIC STOP LOCK NUT

Figure 4.25-14. Adiusting/ldler Lever Assembly -
12 Cylinder

5. Remove the drive belts from the auxiliary water pump
and idler pulleys (see Figure 4.25-13 and
Figure 4.25-15'). Remove the belts from the rear crank-
shaft pulley and discard.

ADJUSTING/IDLER
LEVER ASSEMBLY

are similar.NOTE: 6 and 16

Figure 4.25'13. Adiusting/ldler Lever Assembly -
6 Cylinder Shown

AUXIL¡ARY WATER
PUMP DRIVE BELTS

Figure 4.25-15. Auxiliary Water Pump Belts -
12 Gyllnder
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Belts are matched and
tied in sets of two. Al-

ways replace the drlve belts ln palrs. Never replace
just one drive belt even if only one belt is worn.
Since the older belts are stretched during hours of
engine operation, the circumference of new belts is
slightly smaller. A difference in belt size wlll cause
the new belt to carry the full load, resultlng in rapld
belt failure and possible damage to driven equip-
ment. Disregarding this information could result in
product damage and/or personal iniury.

6, lnspectthe condition of the newauxiliarywater pump
drive belts. Replace as necessary.

7. Place the new drive belts in the rear groove of the
rear crankshaft pulley (directly in front of the first jacket
water pump drive belt) (see Figure4.25-16). Slip the
belts into the grooves of both the auxiliary water pump
and idler lever pulleys.

JACKET WATER
PUMP BELTS

Figure 4.25-16. Jacket And Auxlllary Water Pump
Belts - 12 Cylinder

8. To tighten the drive belts, thread the upper thin hex
lock nut toward the adjusting lever. The pivot point of the
idler lever follows the adjusting lever in a clockwise
direction. The upward movement of the idler pulley
increases the drive belt tension.

9. Refer to Auxiliary Water Pump Drive Belt Tension
Adjustment to adjust the belts.

A CNUilON

A WARNING
Always install the safety guards after completing
any service operation. Never operate the engine
with the safety guards removed. Disregarding this
information could result in product damage, severe
personal iniury or death.

10. lnstallthe safety guards.

AUXILIARY WATER PUMP DRIVE BELT TENSION
ADJUSTMENT

A WERNING
Always install the safety guards after completlng
any service operation. Never operate the engine
wlth the safety guards removed. Disregarding this
informatlon could result in product damage, severe
personal injury or death.

NOTE: 5115GL engines are not equipped with belts.

1. Remove the safety guard.

A CNUilON Be sure that the belts are
cool when the tension is

checked or adjusted. The thermal expanslon of
warm belts wlll result in a false tension reading.
Disregarding this lnformation could result in prod-
uct damage and/or personal injury.

2. Using V-Belt Tension Tþster (Tool P/N 474016),
check the auxiliary drive belt tension.

A. Measure the distance between the center lines of
pulleys of the longest belt span. Align the bottom
of the large O-ring on the "lnches of Span" scale
to the measured distance.

B. Align the bottom of the small O-ring on the
"Deflection Force" scale with the zero mark.

C. Place the tension tester squarely on the front
drive belt at the center of the longest unsupported
span. Apply inward force on the plunger perpen-
dicular to the belt span until the bottom of the
large O-ring is even with the top of the rear drive
belt (see Figure 4.25-17).

D. Remove the tension tester and read the force
applied from the bottom of the small O-ring on
the deflection force scale. The tension of the belts
must be between 5 - 8lb. (22 - 35.6 N.m).

E. Check the rear belt tension in the same manner,

NOTE: lf the tension tester is not available, moderate
hand pressure should deflect the long part of the belt
approximately 0.25 - 0.50 in. (6 to 13 mm) or as a
general rule, 0.01562 in. p.4 mm) per 1 in. (25.4 mm) of
belt span measured from pulley center to pulley center.
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).'-
FRONT DRIVE BELT

REAR DRIVE BELT

/L 
RGEO-R|NG SMALL O-RING

/

SPAN SCALE
DEFLECTION

FORCE SCALE

I
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Figure 4.25-17. Drive Belt Tension Tester

A cnuiloN Belts that are too tight
result in excessive

stretching and overheating. Too much tension may
also damage drive components, such as sheaves
and shafts, and lead to premature failure of the idler
pulley and/or water pump bearings. Disregarding
this information could result in product damage
and/or personal injury.

NOTE: Since the circumference of new belts is some-
what smaller, reuse of the setting established for the
discarded drive belts will result in belts that are tootight.

3. To loosen the drive belts, back the upper thin hex lock
nut on the threaded rod away from the adjusting lever.
The pivot point of the idler lever follows the adjusting
lever in a counter-clockwise direction. The downward
movement of the idler pulley releases the drive belt
tension.

4. When the correct tension is obtained, thread the 3/8
inch elastic stop lock on the upper end of the threaded
rod toward the adjusting lever. Be sure thatthe lock nuts
(thin hex and elastic stop) on each side of the adjusting
lever are properly tightened.

5. lnspect the belts for proper seating. V-belts should
ride on the sides of the pulley sheaves, not on the bottom
of the groove.

6. Because of initial stretching, recheck the belttension
after 10 minutes run time. Check the belt tension again
after the first 30 minutes run time and then every 250
hours thereafter.

A CAUTION Belts that are too loose
result in belt sl¡ppâge.

Slippage causes burn spots, overheating, rapid
wear and breakage. The vibration created by loose
belts may also be sufficient to cause unnecessary
wear of the pulley grooves. Disregarding this
information could result in product damage and/or
personal injury.

7. To tighten the drive belts, back the elastic stop lock
nut on the upper end of the threaded rod away from the
adjusting lever. Use a 3/8 inch deepwell socket for best
results.

8. Thread the upper thin hex lock nut toward the adjusting
lever. The pivot point of the idler leverfollows the adjusting
lever in a clockwise direction. The upward movement of
the idler pulley increases the drive belt tension.

9. When the correct tension is obtained, thread the
elastic stop lock nut on the upper end of the threaded rod
toward the adjusting lever. Be sure that the lock nuts
(thin hex and elastic stop) on each side of the adjusting
lever are properly tightened.

A WARNING
Always install the safety guards after completing
any service operation. Never operate the engine
with the safety guards removed. Disregarding this
information could result in product damage, severe
personal iniury or death.

FORM 6277 First Edition
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RNING A WNRNING

JACKETiAUXILIARY WATER PUMP INSPECTION

Jacket Water Pump lnspection

511sGL engines jacket water pump inspection is
limited to a visual inspection for leaks and visual
inspection of the oil sight glass to determine if oil is
contaminated with coolant. The location of the sight
glass is similar to the sight glass location on the
auxiliary water pump (see Figure 4.25-19).

Always install the safety guards after completing
any service operation. Never operate the engine
with the safety guards removed. Disregarding this
information could result in product damage, severe
personal injury or death.

1. Remove the safety guard.

2. lnspect the "weep hole" in lhe casting directly below
the water pump pulley (see Figure 4.25-18). The "weep
hole" drains any coolant that leaks past the ceramic
water pump seal.

A CNUflON The presence of coolant
at the "weep hole" indi-

cates that the iacket water pump must be rebullt. A
defective water pump seal results in coolant loss
and contamination of the inner ball bearing grease.
Disregarding this information could result in prod-
uct damage and/or personal injury.

3. Notify a Waukesha certified technician if any coolant
leakage at the "weep hole" is observed.

Always install the safety guards after completing
any seruice operation. Never operate the engine
with the safety guards removed. Disregarding this
information could result in product damage, severe
personal injury or death.

4. lnstall the safety guards.

Auxiliary Water Pump lnspection

Auxiliary water pumps should be visually checked for
leaks. 511SGL engine auxiliary water pumps should be
visually checked for leaks and visual inspection of the oil
sight glass to determine if oil is contaminated with
coolant (see Figure 4.25-19).

SIGHT GLASS

AUX]LIARY WATER PUMP

ï
!-r

,u

Figure 4.25-19. Auxiliary Water Pump - 5115GL

.WEEP" HOLE

+

Figure 4.25-18. Jacket Water Pump "Weep" Hole -
Water Pump Shown Removed
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LUBRICATION SYSTEM MAINTENANCE

LUBRICATION SYSTEM MAINTENANCE

Table 4.30-1. Lubrlcation System

NOTE: 
* 

Does not include 5115GL model.

OIL FILL - ¡NITIAL PROCEDURE

The oil capacities listed in Table 4.30-1 represent
approximate amounts. Use the initial fillto determine the
actual amount of oil required. Table 4.30-2 lists oil
recommendations.

A CNUflON The lube oil piping must
be purged of all slag and

debris before the engine is first started. Before
proceeding wlth the oil fill procedure, refer to the
purglng instructlons in this section. Disregarding
this information could result ln product damage
and/or personal inlury.

1. Remove the cap from the oil filler pipe on the lower
rear left side of the engine (see Figure 4.30-2).

2. Refer to Oil Filter Maintenance, and fill the oil filter
with the proper grade oil.

3. lnsert the make-up line and add lube oil to the oil
pan. Periodically remove the dipstick and take note of
the reading.

4. Continue to add oil to the oil pan untilthe level reaches
the "full" mark on the dipstick (see Figure 4.30-1).

5. Stop adding oil and start the prelube pump, The
prelube pump must be run to fill the oil lines, oíl cooler,
the full-flow lube oil filter and oil strainer. lt also ensures
thatthe bearings, turbochargers and other moving parts
of the engine are properly lubricated.

/
O-RING

Figure 4.30-1. Dipstick

A CAUTION Filter must be filled with
lubricating oil before first

start and after each element change. Dlsregarding
thls information could result ln product damage

6. Depress the bypass valve plunger inside filter to
allow air to escape. Before first startup, vent air through
the cover vent while the prelube pump is still running. A
continuous flow of oil from the vent line is required and
indicates that all air has been removed from the lube oil
system.

7. Run the prelube pump until pressure is indicated on
the oil pressure gauge. Stop the prelube pump, wait a
few minutes for the oil to drain back into the crankcase,
check the dipstick and add oil to the oil pan until the level
returns to the "full" mark.

10 gallons (38 litres)9.0 gallons (34.1 litres)
(8 in.) 6.9 gal. (26.1 L)
(10 in.) 10 sal. (37.8 L)

(8 in.) 6.9 gal.
(10 in.) 10 gal.

(26.1 L)
(37.8 L)

Oil Cooler Capacity

45 gallons (170 litres)36 gallons (136.3 litres)36 gallons (136.3 litres)20 gallons (75.7 litres)Lube Oil Filter Capacity

80 gallons (303 litres)
110 gallons (416 litres)

35 gallons (132.5 litres)
54 gallons (204.4 litres)

35 gallons (132.5 litres)
45 gallons (170.3 litres)

35 gallons (132.5 litres)
45 gallons (170.3 litres)

Oil pan (Low level mark)
Oil pan (Low level mark)

165 gallons (625 litres)99 gallons (376 litres)99 gallons (375 litres)72 gallons (272.5 litres)
Sump capacity, including

filter and cooler*

16 CYLINDER5115GL12 CYLINDER *6 CYLINDER
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REAR FLYWHEEL

/ HousrNG

olL
PIPE

DECAL \
OIL FILLER PIPE BRACKET

Figure 4.30-2. OilFiller Pipe

8. lnstall the oil filler cap, start the engine and wait until
the lube oil has warmed up to its normal operating
temperature. Shut the engine down, wait for the oil to
drain back into the pan and then check the level one
more time. Add oil if the level is below the "full" mark.

9. Check the crankcase oil level daily before the engine
is started. The blade of the dipstick is marked "lou/' and
"full." Always maintain the oil levelatthe "full" mark. Both
marks on the dipstick are "static lines." The dipstick does
not indicate where the level of the oil should be when the
engine is running.

OIL COOLER AND LUBE OIL FILTER
INSTALLATION REQUIREMENTS

1. All piping connections to and from the engine and
between lubrication system accessories are to be
supplied by the customer. Place the lube oil filter and
lube oil cooler assernblies as close to the engine as
possible. All customer connections to the engine must
be flexible.

2. Yerity that all lines between the engine and the lube
oil filter and lube oil cooler assemblies are clean and free
from scale.

3. Filter must be filled with lubricating oil before first
start and afier element change. Depress bypass valve
plunger inside filter to allow air to escape. Before first
startup, vent air thru cover vent while prelube pump is
running. A continuous flow of oil from the vent line is
required, and indicates that all air has been removed
from the system.

4. Refer lo Lube Oil Pressure Adiustment and adjust
the lube oil pressure.

PURGING THE LUBE OIL SYSTEM PIP¡NG

The external lube oil piping must be purged of all dirt,
weld spatter and slag. The purging procedure must be
performed during the initial oil fill.

1 . Remove the four capscrews and washers from the
strainer head to detach the element housing
(see Figure 4.30-3).

F
Ë

?
\

.t
STRAINER

HEAD O
O-RING BAND

RETAINÊR

-tCLEANABLE
ELEMENT

MAGNETIC ROD

.r'
SEAL

ELEMENT
HOUSING.r'

DRAIN PLUG

FIgure 4.30€. Lube Oil Strainer Assembly
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2. Pull down on the stainless steel wire mesh elementto
detach it from the head. lnstall the paper element
provided. The paper element has a nominal filter rating
of 20 microns.

3. Fill the engine with oil (see lnitialFl/ in this section)
and run the prelube pump for a minimum of one hour.
During this period, use a ballpeen hammer and lightly
tap on all pipe welds to dislodge any internal slag.

4. Remove the paper elementfrom the strainer afterthe
hour has elapsed.

5. lnstall the second paper element; run the prelube
pump for a second hour (minimum).

6. lnspect the second paper element for cleanliness
after the second hour has elapsed. Since all slag and
debris should have been removed from the piping bythe
first paper element during the first hour the prelube
pump was run, the second element should only be used
to verify cleanliness. lf the second element is difi, install
a new paper element and repeat the procedure untilthe
element comes out clean.

A CNUilON The paper element is
only to be used for flush-

ing the lubrication piping during inltial startup of
new and rebuilt engines. lnstall the stainless steel
element after the purging procedure is completed.
Do not run the engine wlth the paper element in
place. The paper element cannot withstand engine
operating pressures and will collapse, allowing
unfiltered oil to enter the englne.

7. Remove the paper element after verifying cleanli-
ness and discard.

8. lnstall the stainless steel wire mesh element, and
element housing to the strainer head, with O-ring, seal,
four capscrews and washers.

CRANKCASE OIL LEVEL CHECKING

Check the crankcase oil level daily before the engine is
started. For convenience, a dipstick is located on both
the right and left side of the oil pan (see Figure 4.30-1).
The blade of the dipstick is marked "lod' and "full."
Always maintain the oil level at the "full" mark. Both
marks on the dipstick are "static lines." The dipstick does
not indicate where the level of the oil should be when the
engine is running.

When checking the oil level, carefully examine the
condition of the oil on the dipstick. Replace the oil any
time it appears diluted, thickened by sludge or otherwise
deteriorated. The useful life of the oil depends on a
number of factors, which include the engine load,
temperature, fuel quality, atmospheric dirt, moisture and

the level of maintenance. lf oil performance problems
arise, consult your oil supplier.

Always pay close attention to engine operating temper-
atures. lf engine jacket water and oil temperatures are
maintained according to engine specifications, particu-
larly during periods of light load operation, the problems
resulting from condensation of corrosive vapors in the
crankcase can be minimized.

When using an engine oilfor which there is no previous
operating experience, a detailed oil analysis by qualified
professionals is strongly recommended. A well moni-
tored maintenance program also should be established
for the first year of usage and the performance of the
engine should be carefully observed against all external
operating conditions. This procedure will help to deter-
mine if the selected oil is really suitable for your
particular operation.

NOTE: lf any questions arise with regard to the foregoing
information, do not hesitate to call the WED Product
Support or þplication Engineering Departments. The
engine operator may also wish to refer to Seruice Bulletin
12-1880V or latest revision, for more information on
lubricating oils.

OIL CHANGE

A WNRNING
Hot oll can cause severe burns. Allow oil to cool
prior to working on lube oil system components.
Wear protective equipment and use caution while
working on lube oil system components. Failure to
follow proper procedures could cause severe per-
sonal injury or death.

To change the oil, drain the oil pan and all lube oil system
accessories; oil cooler, full-flow oil filter and lube oil
strainer. Proceed as follows:

NOTE: Drain oilwhen warm for best results.

1. Oil pan: remove the 2 inch square head drain plug.
For convenience, four drain plugs are provided, one at
each corner of the oil pan. retain an oil sample for oil
analysis. lnstallthe drain plugs when the oil has drained.

NOTE: lnstallation of a customer-supplied ball valve
and pump facilitates draining of the oil pan.

2. OiCooler: removethe drain plug atthe bottom of the
oil cooler shell midway between the inlet and rear
bonnets. lnstall the drain plug when the oil has drained.
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3. Full-Flow Lube Oil Filter: remove the upper drain plug

from the oil filter housing to drain sludge and difi oilfrom
he filter element chamber. Remove he lower plug to drain
oilfrom lhe clean oil chamber (see Figure4.30-11). lnstall
the drain plugs when the oil has drained.

4. Lube Oil Strainer: remove the drain plug (3/8 inch) at
the bottom of the strainer element housing
(see Figure 4.30-3). lnstall the drain plug when the oil
has drained.

5. When the oil has drained, insure allthe drain plugs
are reinstalled.

6. Refer to Oil Pan Maintenance, and clean the oil pan

Fllter must be fllled wlth
lubrlcatlng oll before flrst

start and after each element change. Disregardlng
thls information could result in product damage

7. Refer to Oil Filter Maintenance, and replace the oil
filter elements and fill the oil filter assembly with oil
(see Table 4.30-1 and Table 4.30-2).

8. Refer to Initial Fill Procedures, and fill the engine with
oil (see Table 4.30-1 and Table 4.30-2).

9. Refer to Lube Oil System Air Bleed, and bleed
trapped air from the lube oil system.

OIL PAN MA¡NTENANCE

NOTE: Since it is necessary to draín the oil pan and
lube oil system accessories, schedule the cleaning
during a regular oil change interual.

NOTE: Drain oilwhen warm.

1. Drain the oil pan, oil cooler, full-flow oil filter and lube
oil strainer (see Oll Change for more information).

2. Loosen the oil pan door clamp capscrews
(see Figure 4.30-4 and Figure 4.30-5). Rotate the
assernbly about 45 degrees to remove the door from the
access hole.

NG

CAPSCREW

/

SQUARE
NUT

SPRING WASHER

SEAL

A CNUflON

Flgure 4.304. Oil Pan Door - Prevlous Production

Table 4.30-2. Oll Recommendatlons By Model And Fuel

NOTE: 1 
-See Tabte 4.30-11 and Tabte 4.30-12 for change intervals.

2-See Tâbte 4.30-8 for condemning limits.
3 Oilw¡th0.35o/o ash orless may beTtsed in naturaltyaspirated andcatalystequ¡pped naturaltyaspirated ortufuochargedeng¡nesw¡ththe
u,nderstanding that valve recession may occur thus shorten¡ng the normally expected valve and seat life.
4 The quality of oil filtration will directly affect engine component life. Waukesha's basic filtration requirement is 90o/" efficient at 15
microns for all full flow elements, and 98o/o eff¡cient at 25 microns for cleanable metal mesh elements. Waukesha's complete oil filter
pertormance spec¡f¡cat¡on is shown in Waukesha specification sheets 508486 and 508486-1.

NATURAL GAS - Oil with anominal l% sulfated ash by weight. This gas engine oil must
use highly refined mineral oil base with a minimum of 0.9% and a maximum ot 1.7Vo sulfated
ash by weight with both metallic and ashless additive systems. A maximum of 0.10% zinc is
recommended.

vHP 3s21, 51't5,7042,9390 GL
and Lean Burn (l-ambda 1.5 -

Gas/HD-5 Propane r

Turbocharged
2)/Natural
234

NATURAL GAS - 0.35% ash minimum, oil specifically formulated for gas engines, using
highly refined mineral oil base stocks, with a minimum of 0.35% sulfated ash by weight with
both metallic and ashless additive systems. A maximum of Oi9% zinc is recommended.

VHP 2895, 5108, 5790 GL Turbocharged
and Lean Burn (Lambda 1.5 - zàlNatural

Gas/HD-5 Propane

NATURAL GAS - 0.35% ash minimum, oil specifically formulated for gas engines, using
highly refined mineral oil base stocks, with a minimum of 0.35% sulfated ash by weight with
both metallic and ashless additive systems. A maximum of 0.10% zinc is recommended.

vHP 2895, 3521, 5108, 57W, 7042, 9390 G,
GSl, (Rich Bum or Lambda 1)

Naturallv Asoirated and Turbocharoed/
Naturá Gäs/HD-S Propane I 2 54 '

OIL REQUIREMENTSMODEUFUEL
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Flgure 4.30-5. Oil Pan Door Assembly - Gurrent Production

3. A small pool of oil about 3/4 inch deep will normally
accumulate on each end of the oil pan where the casting
is recessed. Only a thin film will cover the other internal
surfaces. Using absorbant cloths, wipe the oil pan clean.
Thoroughly clean the channel that connects the two
recessed areas.

4. Clean the oil pickup screen (see Or7 Pickup Screen
Maintenance).

5. lnstall the oil pan doors. Hold each door so that the
rear clamp is 45 degrees from the vertical position.
lnsert the clamp into the oil pan access hole. Holding the
door againstthe face of the access hole, rotate the door
until the clamp is in the horizontal position. Tighten the
door clamp capscrew.

6. Refer to Oil Change and refill the engine with the
proper quantity and grade of lubrication oil
(see Table 4.30-1 and Table 4.30-2).

OIL PICKUP SCREEN MAINTENANCE

Oil Pickup Screen Removal - 6 Cylinder

1. Remove the four capscrews and lock washers to
detach the pickup screen assembly from the oil elbow
and cover bracket (see Figure 4.30-6).

2. Remove the pickup screen assembly from the oil
pan.

3. Remove the baffle and oil tubes from the pickup
screen.

4. Scrape the old gasket material from the oil tube
flanges and baffle box. Old gasket material left on the
mating surfaces may cause air or unfiltered oil to leak
into the oiltubes.

5. Remove two capscrews, lock washers, gasket and
oil elbow from the crankcase.

6. Remove two capscrews, lock washers and cover
bracket from the crankcase.

Figure 4.30-6. Oll Pickup Screen Assembly -
6 Cylinder
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Oil Pickup Screen Cleanlng And
lnspectlon - 6 Cyllnder

1. Clean all parts of the assembly in a non-volatile
cleaning solution or solvent. Flush the screen from the
inside out for best results.

A WNRNING
Compressed air can pierce the skin and cause
severe injury. Never use your hand to check for leaks
or to determine air flow rates. Wear safety glasses to
shield your eyes from flying dirt and debris. Disre-
garding this information could result in severe
personal Injury or death.

2. Thoroughly dry all parts with low pressure com-
pressed air.

3. lnspect the pickup screen for tears or holes. Replace
the screen if damaged.

4. lnspect the baffle box for broken welds, split seams
or cracks around the oil tube holes. Replace the baffle if
damaged.

Oil Pickup Screen lnstallation - 6 Cyllnder

1. Loosely install the cover bracket in the crankcase
with two capscrews and lock washers.

2. Loosely install the oil elbow in the crankcase with
gasket two capscrews and lock washers,

3. Apply a fast setting gasket adhesive, such as 3M
Scotch-Grip'" Rubber And Gasket Adhesive, on the oil
tube flanges. Position new gaskets on the flanges.

4. Scrape the old gasket material from the oil tube
flanges and baffle box. Old gasket material left on the
mating surfaces may cause air or unfiltered oil to leak
into the oiltubes.

5. lnstallthe oil tubes in the screening element. Place
the baffle overthe screen aligning the holes with those in
the flange gaskets.

6. Obtain a new gasket for the elbow and apply gasket
adhesive to one side. Press the sticky side of the gasket
onto the baffle aligning the holes with those in the box.

7. To ensure proper alignment, install the four caps-
crews and lock washers to hold the pickup screen
assembly together. After the unit is positioned in the oil
pan, remove one capscrew. Slide the capscrewthrough
the elbow or cover bracket and thread it back into the
pickup screen assembly. Follow this procedure with the
remaining three capscrews. Wrench tighten only after all
capscrews are in place.

8. Tghten the four capscrews to secure the oil elbow
and cover bracket to the crankcase.

Oll PIckup Screen Removal - 12 Gyllnder

NOTE: 5l15GL procedures are listed separately.

1. Remove the four capscrews and lock washers to
detach the pickup screen assembly from the two oil
elbows (see Figure 4.30-7).

olL
ELBOW

g
e

GASKET --.\

BAFFLE
\

GASKET

otL

SCREEN

k>
I

Figure 4.30-7. Oil Plckup Screen Assembly -
12 Cylinder

2. Remove the pickup screen assembly from the oil
pan.

3. Remove the baffle and oil tubes from the pickup
screen.
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4. Scrape the old gasket material from the oil tube
flanges and baffle box. Old gasket material left on the
mating surfaces may cause air or unfiltered oil to leak
into the oil tubes.

Oil Pickup Screen Cleaning And
lnspection - 12 Gylinder

1. Clean all parts of the assembly in a non-volatile
cleaning solution or solvent. Flush the screen from the
inside out for best results.

A WARNING
Gompressed air can pierce the skin and cause
severe injury. Never use your hand to check for leaks
or to determine air flow rates. Wear safety glasses to
shield your eyes from flylng dirt and debris. Disre-
gardlng this information could result in severe
personal injury or death.

2. Thoroughly dry all parts with low pressure com-
pressed air.

3. lnspectthe pickup screen fortears or holes. Replace
the screen if damaged.

4. lnspect the baffle box for broken welds, split seams
or cracks around the oil tube holes. Replace the baffle if
damaged.

Oil Pickup Screen lnstallation - 12 Gylinder

1. Apply a fast setting gasket adhesive, such as 3M
Scotch-Grip" Rubber And Gasket Adhesive, on the oil
tube flanges. Position new gaskets on the flanges.

2. Scrape the old gasket material from the oil tube
flanges and baffle box. Old gasket material left on the
mating surfaces may cause air or unfiltered oil to leak
into the oiltubes,

3. lnstall the oiltubes in the screening element. Place
the baffle over the screen aligning the holes with those in
the flange gaskets.

4. Obtain two new gaskets for the elbows and apply
gasket adhesive to one side. Press the sticky side of the
gasket onto the baffle aligning holes with those in box.

5. Verify that the two elbow flanges are clean. Old
gasket material or adhesive left on the mating surfaces
may cause air or unfiltered oilto leak into the elbows.

6. To ensure proper alignment, install the four capscrews
and lock washers to hold the pickup screen assembly
together. After the unit is positioned in the oil pan, remove
one capscrew. Slide the capscrew through the elbow and
thread it back into the pickup screen assembly. Follow this
procedure wih the remaining three capscrews. Wrench
tighten only after all capscrews are in place.

Oil Pickup Screen Removal - 5115

1. Remove the two nylok capscrews and washers to
detach the pickup screen assembly from oil pan floor
(see Figure 4,30-8).

2. Moving the pickup screen slightly from side to side
while pulling back on the pickup screen assembly, pull
the oil outlet tube and the pickup screen assembly. This
should allowthe pickup screen assemblyto be removed
from the oil pump suction manifold on the front of the oil
pan.

3. With the pickup screen assembly still loose in the oil
pan, remove four nylok capscrews, washers and the
outlet tube from the pickup screen assembly.

4. Remove the pickup screen assembly and the oil
outlet tube from the oil pan.

5. Remove the tube assembly from inside the pickup
screen assembly.

6. Remove the screen from the baffle.

7. Scrape the old gasket material from the oil tube
flanges and baffle box. Old gasket material left on the
mating surfaces may cause air or unfiltered oil to leak
into the oil tubes.

8. Remove and discard the O-ring from the oil outlet
tube.
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Flat Washer9Lube System Gasket6Nylok Capscrew3

O-ring8Tube Asm.ãOil Screen Baffle2
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Flgure 4.30€. Oil Pickup Screen Assembly - 5115

Oil Pickup Screen Cleanlng And
lnspection - 5115

1. Clean all parts of the assembly in a non-volatile
cleaning solution or solvent. Flush the screen from the
inside out for best results.

A WNRNING
Compressed air can pierce the skin and cause
severe injury. Never use your hand to check for leaks
or to detefmine air flow rates. Wear safety glasses to
shield your eyes from flylng dirt and debris. Disre'
gard¡ng thls information could result ln severe
personal inlury or death.

2. Thoroughly dry all parts with low pressure com-
pressed air.

3. lnspect the pickup screen for tears or holes. Replace
the screen if damaged.

4. lnspect the baffle box for broken welds, split seams
or cracks around the oil tube holes. Replace the baffle if
damaged.
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Oil Pickup Screen lnstallation - 5115

1. Apply a fast setting gasket adhesive, such as 3M
Scotch-Grip Rubber And Gasket Adhesive, on the oil
tube flanges. Position new gaskets on the flanges.

2. Scrape the old gasket material from the oil tube
flanges and baffle box. Old gasket material left on the
mating surfaces may cause air or unfiltered oil to leak
into the oil tubes.

3. Obtain two new gaskets and apply gasket adhesive
to one side. Press the sticky side of the gaskets on the
inside and outside of the baffle, aligning the holes with
those in the box.

4. lnstall a new O-ring on the oil outlet tube.

5. lnstallthe oiltube in the screening element. Place the
baffle overthe screen aligning the holes with those in the
flange gaskets.

6. Position the screen assembly in the oil pan.

7. lnstall the the oil outlet tube on the screen assembly
with four nylok capscrews and washers.

8. Moving the pickup screen slightly from side to side
while pushing forward on the pickup screen assembly,
install the oil pickup assembly in the oil pump suction
manifold on the front of the oil pan.

A CNUflON lnsure the oil outlet tube
is completely seated in

the oil pump suction manifold or damage to equip-
ment could result.

9. Secure the pickup screen assembly to the oil pan
with two nylok capscrews and washers. lf the holes will
not line up, it is an indication that the oil outlet tube is not
completely seated in the oil pump suction manifold on
the front of the oil pan.

Oll Pickup Screen Removal - 16 Cyllnder

1. Remove two capscrews and washers to detach the
baffle and screen flanges from the oil pan floor
(see Figure 4.30-9).

2. Remove the two ferry head capscrews and lock-
washers from the elbow outlet flange.

3. Clip and remove the lockwire from the two ferry
head capscrews on the elbow inlet flange
(see Figure 4.30-10). Loosen the capscrews and
remove the pickup screen assembly from the oil pan.

4. Remove the elbow, tube and and baffle from the
pickup screen. remove and discard allgaskets. Scrape
off any old gasket material left on the mating surfaces, if
necessary.

BAFFLE HEXHEAD
CAPSCREWe
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GASKET

FERRYHEAD
CAPSCREW
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þ
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CAPSCREW

d
LOCKWIRE SCREEN
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Figure 4.30-9. Oil Pickup Screen Assembly - 16 Cylinder
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Oll Pickup Screen Cleaning And
lnspectlon - 16 Cyllnder

1. Clean all parts of the assembly in a non-volatile
cleaning solution or solvent. Flush the screen from the
inside out for best results.

A WNRNING
Compressed air can pierce the skin and cause
severe inlury. Never use your hand to check for leaks
orto determine alr flow rates. Wear safety glasses to
shield your eyes from flying dirt and debrls. Disre-
garding this information could result in severe
personal iniury or death.

2. Thoroughly dry all parts with low pressure com-
pressed air.

3. lnspectthe pickup screen fortears or holes. Replace
the screen if damaged.

4. lnspect the baffle box for broken welds, split seams
or cracks around the oil tube holes. Replace the baffle if
damaged.

Oil Pickup Screen lnstallation - 16 Cylinder

1. lnstall a new gasket on the inlet side of the oil tube
flange. Position the baffle overthe screen and insertthe
tube.

2. Position a new gasket on the elbow inlet flange.
lnstallthe two ferry head capscrews and washers to hold
all parts of the assembly together. Use the two screws
with the head holes (see Figure 4.30-9) and finger
tighten only.

3. Position the assembly in the oil pan. Position a new
gasket on the elbow outlet flange and install the oil outlet
flange on the side of the oil pan with with two ferry head
capscrews and lockwashers.

4. lnstallthe pickup screen to the oil pan floor with two
capscrews and lock washers.

5. Wrench tighten the elbow inlet flange capscrews.
Slide a new lockwire through the hole in the heads of the
capscrews (see Figure 4.30-10). Twist the ends of the
wire together until taut.

LOCKWIRE
HOLE

Figure 4.30-10. Ferry Head Gapscrew - 16 Cylinder

OIL COOLER MAINTENANCE

Drain the oil from the oil cooler at each oil change.

Clean and inspect the oil cooler annually. lnspect the oil
cooler sooner if an increase in oiltemperature cannot be
traced to a malfunctioning auxiliary water pump, loose
belts, a faulty thermostat or excessive engine load.
Plugged tubes or scale deposits inhibit the flow of
coolant which reduces oil cooling effectiveness.

NOTE: Schedule the oil cooler cleaning during a
regular oil change interval, since it is necessary to drain
the oil pan and lube oilsystem accessories.

LUBE OIL SYSTEM AIR BLEED

Air bleed the lube oil system at least once each day.
Proceed as follows:

NOTE: The petcock on the full-flow oilfilter cover is the
only air bleed through which the lube oilsystem may be
purged of air pockets.

1. lnltial Bleed: start the prelube pump and open the
filter cover petcock.

2. Close the petcock when oil begins to flow out in a
steady stream.

3. Check Bleed: start the engine and reopen the filter
cover petcock.

4. Close the petcock when oil begins to flow out in a
steady stream.

5. Final Bleed: once the engine is running at normal
operating temperature, reopen the filter cover petcock.

6. Close the petcock when oil begins to flow out in a
steady stream,
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LUBE OIL HUTER MAINTENANCE

Lube Oil Filter Element Replacement

Full-flow lube oil filter elements should be replaced
whenever the lube oil is changed and may often require
more frequent replacement.

When üe filter is new, the drop in oil pressure through the
filter is around 2 - 3 psi (14 - 21 kPa) under normal
operating temperatures. To determine the pressure differ-
ential, subtact the reading of the oil filter ouüet pressure
gauge from the reading of the inlet pressure gauge. When
the pressure differential rises to 12 - 15 psi (83 - 103 kPa),
the filter elements are clogged and must be replaced.

NOTE: If oil filter inlet and outlet pressure gauges are not
provided, they may be ordered from this manufacturer.

1. Drain both chambers of the full-flow oil filter. Two
drain plugs are provided in the oil filter housing
(see Figure 4.30-11). Remove the upper plug to drain
sludge and difi oil from the filter element chamber.
Remove the lower plug to drain oil from the clean oil
chamber.

RNING
The cover compresses powerful springs on the
filter element posts. Use special care to remove the
oil filter cover, to avold severe personal inlury or
death.

NOTE: Based on environmentaland engine operating
conditions, the lubrication oil may require changes that
are much more frequent than those recommended by
this manufacturer. Many variables are involved in
determining the proper time between oilchanges, some
of which may not even be known until after a problem
develops. The oil type, the severity of the environment
and the internal condition of the engine are only a few of
m any v a r i ab le s th at h ave a d i rect effect o n th e f req u e n cy
at which the oil must be changed.

2. To remove the oil filter cover safely; locate the
longest bolts. The long bolts extend about 1-114
inches below the flange at the top of the oil filter
housing. The short bolts are flush with the bottom of
the flange (see Table 4.30-3).

Table 4.30€. Oil Fllter Capscrew Pattern

3. Leaving the longest bolts in place, remove the short
bolts working in a clockwise direction.

A WNRNING
Alternately loosen the long bolts of the filter cover
an equal amount of turn. Failure to follow this
procedure could case the filter cover to spring up,
causing severe personal iniury or death.

4. Loosen the long bolts giving each an equal amountof
turn. Alternately loosen each of the long bolts to slowly
ease the filter cover up. See Figure 4.30-11 .
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Flgure 4.30-11. Lube Oll Fllter
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5. Remove the lube oil filter elements
(see Figure 4.30-12).lnspectthe bypass relief valvefor
wear. The oilfilter has one relief valve. Referto Lube Oll
Filter Relief Valve lnspection for more information.

Figure 4.30-12. Full-Flow Lube Oil Filter

6. lnstall the new lube oil filter elements
(see Table 4.30-4). Slide one 32 inch element over each
filter element post (see Figure 4.30-13, Figure 4.30-14,
and Figure 4.30-15).

Tiable 4.30-4. Fllter Elements

6 CYLINDER

= ELEMENT @ = RELIEF VALVE

Figure 4.30-13. Fllter ElemenflRelief
Valve Gonfiguration - 6 Cyllnder

12 CYLINDER

= ELEMENT @ = RELIEF VALVE

Figure 4.3O-1 4. Fllter ElemenVRelief
Valve Conflguration - 12 Gyllnder

16 CYLINDER

= ELEMENT @ = RELIEF VALVE

Figure 4.30-1 5. Filter ElemenVRelief
Valve Gonfiguration - 16 Gylinder

A CAUilON Those filter elements that
are stamped with an ar-

row must be installed wlth the arrow pointing down.
Elementsthat havea band around the center may be
installed with either end pointing down. Disregard-
ing thls information could result ¡n product damage.

7. Replace the drain plugs in the oil filter housing.

8. Fill the filter assembly with clean lubricating oil,
see Table 4.30-1 for capacities.

9. Allow air to escape by depressing the bypass relief
valve piston(s).

2010't016 Cylinder

147712 Cylinder

I446 Cylinder

l6|NCH
ELEMENTS
REQUIRED

32|NCH
ELEMENTS
REOUIRED

FILTER
ELEMENT

POSTS
ENGINE
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10. Reinstall the lube oil filter cover. The filter cover
O-ring should be replaced every 1500 hours, any time it
has taken a permanent set or if it appears damaged,
whichever comes first. Torque the filter cover capscrews
to 35 - 37 ft-lb (47 - 50 N'm) in a crisscross pattern.

11. To release the remaining air, startthe prelube pump
and open the filter cover petcock, Close the petcock
when oilflows out in a steady stream.

NOTE: Air bleed the lube oil circuit at least once each
day. The petcock on the full-flow oilfilter cover is the
only location through which the lube oilsystem may be
pu rged of ai r pockets (see Lube Oi I Filter Air Bleed i n th is
section for more information)

NOTE: Waukesha highly recommends adding a bypass
filtration system to the standard full-flow lube oil frlter,
especially for those engines operating in harsh environ-
ments. ln operation, a small portion of the lube oil is
routed from the pump through special bypass filters and
then back to the oil sump. Particles as small as one
micron are effectively removed as the oilflows through
the bypass filter elements. An orifice in the filter housing
inlet controls the flow to approximately 10 percent of the
rated flow to the engine. ln an hour, this operation filters
a quantity of oilequal to roughly five times the system
capacity. Use of the bypass filtration unit does not alter
the recommended oil change interval, since the filter is
designed to reduce engine wear, not prolong lube oil life.

LUBE OIL FILTER RELIEF VALVE INSPECTION

The full-flow lube oil filter housing contains a bypass
relief valve.

When the elements are new the drop in oil pressure
through the filter is minimal, around 2 - 3 psi (14 - 21 kPa)
under normal operating temperatures. lf the pressure
differential reaches 28 - 32 psi (193 - 221kPa), the relief
valve begins to open and oil bypasses the filter elements
enroute to the lube oil sùainer. The relief valve is fully open
at approximately 40 psi (276kPa).

lnspect the relief valve(s) for wear at least once each
year or after every 8,000 hours of operation, whichever
comes first.

1. Remove the relief valve assembly from the bypass
tube (see Figure 4.30-12).

2. Remove the reducing bushing from the relief valve
body, if provided.

3. Remove the retaining ring, washer, spring and piston
from the relief valve body (see Figure 4.30-16).

Figure 4.30-16. Lube Oil Fllter Rellef Valve Assembly

4. Remove the O-ring from the relief valve piston.
lnspect the area above the O-ring for excessive wear.
Replace if gouged or deeply scratched.

5. lnstall a new O-ring on the relief valve piston.

6. lnstallthe piston, spring, washer and retaining ring in
the relief valve body.

7. lnstall reducing bushing on the relief valve body.

L lnstall the relief valve assembly on the bypass tube.

NG

VALVE
BODY

SPRING

WASHER

RETAINING
RING
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LUBE O¡L STRAINER MAINTENANCE

Clean the lube oil strainer element at each oil change.

1. Remove the plug (3/8 inch) at the bottom of the
element housing to drain the strainer assembly of oil
(see Figure 4.30-17).

g
€¡!
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-'CLEANABLE
ELEMENT
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SEAL
./

ELEMENT
HOUSING

DRAIN PLUG

Figure 4.30-17. Lube Oil Stralner Assembly

2. Remove the four capscrews and washers from the
strainer head to detach the element housing.

3. Remove the rubber seal from the inside groove atthe
top of the element housing.

4. Pull down on the stainless steelwire mesh elementto
detaeh it from the head.

5. Remove the two band retainers and the two magnet-
ic rods externally mounted on the element.

6. Clean the element in solvent. Flushing the element
from the inside out produces the best results.

A CNUÏON High pressure com-
pressed air may damage

the strainer element.

7. Drip dry the element or air blow dry from the inside
out using low pressure compressed air.

8. lnspect the element for tears or holes. Replace the
element if damaged.

9. lnspect the strainer element O-ring for cuts, tears or
loss of elasticity. Replace if necessary. Place the O-ring
in the inside groove atthe top of the wire mesh element.
Using a small paintbrush, lubricate the O-ring with clean
engine oil.

10. Place the two magnetic rods in the element grooves
and install the two band retainers.

11. Slide the element up onto the inside flange of the
strainer head.

12. lnspect the element housing seal for cuts, tears or
loss of elasticity. Replace if necessary. Place the seal
inside the groove at the top of the element housing.
Lubricate the O-ring with clean engine oil.

13. lnstall the drain plug (3/8 inch) in the bottom of the
element housing.

14. lnstall the four capscrews and washers to secure
the element housing to the strainer head.

A CNUilON Special paper elements
are required for initial

startup of new and rebuilt engines. Disregarding this
informatlon could result in product damage.

NOTE: See Purging The Lube Oil System Piping for
instructions.
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tr
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MAGNET¡C PLUG MAINTENANCE

lnspect and clean the magnetic plugs at each oil
change. Proceed as follows:

1. Remove the magnetic plugs (see Figure4.30-18).
The number of magnetic plugs and their locations are as
follows (see Table 4.30-5).

LUBE OIL PRESSURE ADJUSTMENT

1. Run the engine until the lube oil reaches normal
stabilized operating temperature. Take note of the oil
header pressure as indicated by the panel mounted oil
pressure gauge.

2. Locate the pressure regulating valve atthe oil cooler
outlet (see Figure 4.30-19). Loosen and back off the jam
nu| (112 inch) on the adjusting screw.

3. Adjust the pressure regulating valve to maintain an
oil header pressure of 55 psi (380 kPa) for 6 and 12
cylinder engines, and 50 psi (345 kPa) for 16 cylinder
engines, with the lube oil pressure stabilized at normal
operating temperature of 180o F (82' C), and the engine
fully loaded. Turn the adjusting screw in to increase the
oil pressure. To decrease the oil pressure, turn the
adjusting screw out.

4. Tighten the jam nut (112 inch) to lock the setting of the
adjusting screw.

PRESSURE
REGULATING VALVE

OIL OUTLET
PORT

THERMOSTAT
COVER PLATE

LEAD
THERMOSTAT
COVER

THERMOSTAT
HOUSING

OIL COOLER
INLET PORT BYPASS

INLET PORT

\
OIL COOLER

Figure 4.30-19. Lube Oll Temperature Gontrol Valve

Figure 4.30-18. Magnetic Plugs

Table 4.30-5. Magnetic Plug Locations

2. Clean the magnetic plugs in solvent, if necessary.
Wipe the plugs clean to ensure that all ferrous metal
debris is removed.

3. Apply Perma Lok@ Heavy Duty Pipe Sealant with
Teflon@ to the threads, and install the magnetic plugs
into their locations and wrench tighten.

IN-LINE LUBRICATOR
Refer to Section 4.45, In-line Lubricator for information
on this component.
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PRELUBE Y.STRAINER MAINTENANCE

Clean the Y-strainer screen at each oil
(see Figure 4.3O-2O). Proceed as follows:

Figure 4.30-20. Y-Strainer - 12 Cylinder

1. Drain the oil pan and all lube oil system accessories,
oil cooler, full-flow oil filter and lube oil strainer.

2. Locate the Y-strainer in the oil pan to prelube pump
oilline.

3. Remove the plug from the Y-strainer
(see Figure 4.30-21).
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/

SCREEN STRAINER FROM
I'UL'Y UIL PAN

Figure 4.30-21. Prelube Y-Stralner

4. Pull out the cylindrical steel mesh screen.

5. Flush the screening element in a non-volatile
eleaning solution or solvent.

change A WNRNING
Compressed air can pierce the skin and cause
severe personal lnjury ordeath. Never useyourhand
to check for leaks or to determine air flow rates. Wear
safety glasses to shield your eyes from flying dirt
and debrls. Dlsregarding this information could
result in severe personal injury or death.

A CNUTION High pressure com-
pressed air may damage

the screening element. Disregarding this informa-
tion could result in product damage and/or personal
injury.

6. Drip dry the screen or use low pressure compressed
air.

7. lnspect the screen for tears or holes. Replace if
damaged.

8. Slide the screen back into the Y-strainer.

9. Apply Perma Loc@ heavy duty pipe sealant or the
equivalent onto the male threads of the plug and the
female threads of the Y-strainer body.

10. Thread the plug into the Y-strainer and wrench
tighten.
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MICROSPIN'" MAINTENANCE

lnitial centrifuge servicing should be about four weeks
after startup, sooner if the oil is heavily contaminated. A
maximum buildup of 0.75 in. (19.05 mm) is allowed on
the centrifuge paper insert. Noting the buildup, will help
in establishing a cleaning interval.

Centrifuge

A WNRNING
Solvents may be flammable and give off dangerous
fumes. Read and follow the manufacture's recom-
mendations to avoid severe personal iniury or
death.

Under normal operating conditions, the centrifuge
should be cleaned and its paper insert removed, at
every scheduled oil change, or as experience dictates.
The centrifuge can be cleaned while the engine remains
running provided the oil supply valve is shut off (see
Disassembly for proper procedures).

Cleanable Filter Elements

The cleanable oil elements (see Figure 4.30-22),
should be removed from the oilfiltration canister, and
cleaned in a solvent tank at every other regularly
scheduled oil change, or when the oil pressure
differential between the canister inlet and outlet,
exceeds 15 psi (1 03 kPa). lf an oil pressure differential
of 2 - 15 psi (14 - 103 kPa), cannot be obtained after
normal cleaning, the cleanable filter elements may
be ultrasonically cleaned. lt is recommended that an
oil pressure gauge be installed, to monitorthe oil "ÂP"
pressure. The engine must be shutdown to service
the cleanable oil filters.

Disassembly of MICROSPIN* P/N 489189 Centrifuge

A WNRNING
The oil supply valve must be shut off before
seruicing the MICROSPIN'" centrifuge. Allow two
minutes before proceeding with servicing the Ml-
CROSPIN'" centrifuge to allow the rotor to stop
spinning and the oil pressure to drop to zero. Failure
to shut off the oil supply valve can cause severe oil
burns.

1 . Shut off the oil supply valve and wait two minutes for the
oil pressure to drop to zero and the rotor to stop spinning.

A WNRNING
Oil and parts may be extremely hot. Always use
caution when seruicing the unit to avoid severe
personal injury or death.

2. Loosen and remove the side bell clamp
(see Figure 4.30-23).

3. Turn the bell knob counterclockwise until it is free.

4. Grasp the top bell knob and remove the bell housing
from the base (this will expose the rotor assembly).

5. lnsert a screwdriver under the rotor assembly and
raise the rotor assembly up 1 - 2in. (25.4 - 50.8 mm) to
allow oilto drain from the rotor into the body base. When
the oil is drained from the rotor assembly, lift it straight up
until it clears the base shaft.

6. Position the unit on a clean work table, and remove
the knurled can nut from the rotor assembly.

A CNUilON Use caution during dis-
assembly to avoid dam-

age to the brass bushings.

7. lnvert the rotor assembly and place it on a clean work
table.

8. Holding the rotor can with both hands, press down
untilthe can separates from the rotor.

9. Clean the baffle screen assembly, rotor and jets
Replace the O-ring if necessary.

VHP 32 in.

VHP 16 in.

Figure 4.30-22. Cleanable Oil Filter Elements - All
VHB Aï F817G, F1197G, And VGF (Vee) Engines
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BELL KNOB

BELL
HOUSING

ROTOR ASSEMBLY
(sEE BELOW)

BELL
CLAMP

ASSEMBLY
DIAGRAM

O.RING

BASE
SHAFT/BODY

CAN NUÏ
fioP MARKED=-
'TOP OR UP") \=-g

ROTOR CAN

PAPER INSERT

BAFFLE SCREEN
ASSEMBLY

SUB ASSEMBLY
DIAGRAM

O-RING

ROTOR TURBINE ---___.-*

MICROSPIN* Gentrifuge Cleaning - P/N 489189

1 . Remove the paper insertfrom the rotor can by inserting
a narow flat tool between the paper insert and the rotor
can. Run the tool around the inside of the can and remove
the paper insert. Clean the contaminant build up in the
rotor can, and insert a new paper insert.

A WNRNING
Solvents may be flammable and give off dangerous
fumes. Read and follow the manufacture's reoom-
mendations to ayoid severe personal lnfury or death.

A CAUilON Remove rubber O-rings
prior to placing parts in

the solvent tank, to prevent damage to equipment.

2. Glean the baffle screen assembly, rotorturbine, rotor
can, covers and jets, in a suitable solvent tank.

MICROSPIN* Centrlfuge Assembly - P/N 489189

1. lnstall the baffle screen and new O-ring on the
turbine rotor.

A CNUflON Theknurled can nutmust
be tlghtened hand tight

only, or damage to equipment could result.

2. Position the rotor can with a new paper insert in
place, (see Figure 4.30-23) on theturbine rotor. lnsuring
that the side of the knurled can nut marked "TOP" or
"UP" is on top, (see Figure 4.30-24) tighten the knurled
can nut, hand tight only, to secure the assembly.

TOP MARKED
"TOP" OR ""t\

Figure 4.30-23. Se¡vlce And Cleaning Of MICROSPIN-
PiN 489189 Centrifuge

Figure 4.30-24. Gan Nut - Side View

3. Position the turlcine rotor assembly to the base, (over
the base shaft). Check to insure that the rotor spins freely.

4. lnstall the bell housing to the base, using a new
O-ring (if necessary) and hand tighten the bell nut.

5. lnstall and hand tighten the bell housing clamp finger
tight,

6. Retighten the bell nut, hand tight.

7. Open the oil supply valve to start the centrifuge
Check for oil leaks.
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OIL RECOMMENDATIONS

Waukesha recommends the use of oil formulated
specifically for gas engines and meeting minimum ash
requirements based on engine makes and models. The
ash forming constituents in oil formulations provide
detergency, corrosion protection and anti-wear protec-
tion. ln addition, the ash produced during combustion of
these additives wil I provide protection agai nst valve face
and seat recession. lf you are experiencing excessive
0.002 in. (0.05 mm), or greater, per thousand hours,
valve recession, a switch to a higher ash gas engine oil
should be considered. Consult your oil supplier for
appropriate recommendations.

Engines utilizing high ash oils which have had good
operating experience on these oils may continue with
Waukesha's previous oil recommendations.

Waukesha provides these curent lubricating oil recom-
mendations as a guideline.

LUBRICATING OIL PERFORMANCE

There are hundreds of commercial crankcase oils
marketed today. Obviously, engine manufacturers or
users cannot completely evaluate the numerous com-
mercial oils. The current edition of the EMA Lubricating
Oil Data Book, is available for purchase from Engine
Manufacturers' Association, 401 North Michigan Ave,
Chicago, lL 60611-4267, Phone (312) 644-6610,
Fax (312) 321 -5111 , This document, provides a tabula-
tion of lubricant producers and marketers, together with
the performance classification for which the producers
have indicated their products are qualified.

The performance of a lubricant, like that of any
manufactured product, is the responsibility of the refiner
and supplier.

The Waukesha Engine Warranty is limited to the repair
or replacement of parts thatfail due to defective maierial
or workmanship during the warranty period. The Wau-
kesha Warranty does not include responsibility for
satisfactory performance of the lubricating oil.

With the exception of cogeneration and special or
prototype installations, Waukesha Engine Division has
made it a practice not to recommend oil by brand name.

OIL DESIGNAilONS

Oilis designated in severalways: American Petroleum
lnstitute (APl), Society of Automotive Engineers (SAE),
American Society for Têsting and Materials (ASTM),
performance classifications, and Military Designation.
Since no gas engine industry oil performance designa-
tions exist, it is the responsibility of the engine operator
to verify with their oil supplier, that the oil they select has
proven field performance in their specific engine make
and model engine. This oil must also meet the minimum
requirements specified by Waukesha as listed in
Table 4.30-2.

OIL ADDITIVES

Quality oils formulated specifically for natural gas
engines have sufficient additives to meet requirements.
Waukesha does not recommend the addition of oil
additives to these quality oils.

CATALYST CONTAMINANTS

The following contaminants are known catalyst deacti-
vators and should be avoided when selecting lubricating
oils for installations with catalysts since they contribute
to shortened catalyst life: heavy and base metals such
as lead, mercury, arsenic, antimony, zinc, copper, tin,
iron, nickel, chrome, sulfur and phosphorus. These
individual elements should not exceed 1 ppm or
collectively exceed 5 ppm at the catalyst inlet. Specific
exceptions: phosphorus or silicon compounds in the
exhaust are not to exceed 1 ppm and sulfur compounds
in the exhaust are not to exceed 100 ppm.

Do not confuse the concentration of these elements Af
THE CATALYST INLET with the concentration of these
elements in the lube oil itself.

OIL FILTRATION REQUIREMENT

The quality of oil filtration will directly affect engine
component life.

Waukesha's basic filtration requirement is 907o efficient
at 15 microns for allfullflow elements, andgS% efficient
at 25 microns for cleanable metal mesh elements.

Waukesha's complete oil filter performance specifica-
tion is shown in Waukesha specification sheets 508486
and 508486-1.
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WAUKESHA COGENERATION INSTALI.ATIONS -
OIL RECOMMENDATIONS

Waukesha Engine Division does not ordinarily rec-
ommend lube oils by brand name. However, based on
actualfield experience, the oils listed in Table 4.30-6
are specified for cogeneration installations with
forced hot water cooling systems 212" F - 265' F
(100' C - 129" C) or ebullient cooling 250" F (121' C).

Table 4.30{. Recommended Lube Oils For
Cogeneratlon Appllcations - Using Pipeline Quality Gas

It is especially important that the lube oils used in
cogeneration applications utilize base stocks with good
thermal stability. With a minimum of 4000+ hours of
experience, the lube oils listed in Table 4.30-6 are
known to give satisfactory performance in high tempera-
ture cooling systems' applications.

Additions to the list of approved oils may be made if
substantiating data is provided for an oil meeting the
following criteria:

. Used in similar applications 212" F (100" C) to 265' F
(129' C) jacket water temperatures.

. Minimum of 12 months operation. Documented with
engine inspection data.

. No signs of oil degradation or lacquering problems
(based on normal oil change interval, the engine
should be clean).

0.90SAE 40Shell
SIPC

Mysella MA
(Outside USA only)

0,73SAE 40Petro Canada, CG40

0.38SAE 40Mobil Pegasus 485

1.65SAE 40Mobilgard 450

0.99SAE 40Mobil Pegasus 89

0.48SAE 40Mobil Pegasus 80

0.48SAE 15
w40

Mobil Pegasus 1

(Synthetic)

0.95SAE 40
Estor Select 40
Esso lmperial Oil,
Exxon Co. USA

0.45SAE 20
w40

Estor Elite (Synthetic)
Esso lmperial Oil,
Exxon Co. USA

0.45SAE 40
Estor Super
Exxon Co. USA,
Exxon Co. lnternational

0.45SAE 40Chevron HDAX Low Ash

PERCENT OF
SULFATED ASHTYPEBRAND
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SOUR GAS, ALTERNATE FUEL GAS, AND I-ANDFILL
GAS RECOMMENDATIONS

A WNRNING
Waukesha Engine Division assumes no liability or
responslblllty for damage to the environmentn or
severe personal inlury or death caused by using
landfill gases or sour gases. lt is the customer's sole
responsibility to carefully analyze any gases they
chose to use. Use of these gases is at the custom-
er's own risk.

Alternate fuel sources are attracting increasing interest
today as a low cost fuel or because of environmental
concerns. Waukesha, being the leader in developing
engine systems to accommodate these alternate fuels,
is aware of problems due to sulfur compounds (H2S,
etc.), siloxanes and halide constituents in these fuels.
Hydrogen sulfide (HzS), siloxanes and total organic
halide as chloride (TOH/C|) bring with them totally
different problems to the engine and lubricating oils.

Waukesha has limited fueltrace gases to the following:
. Sulfur bearing compounds (H2S, etc.) content in fuel

gasto 0.1%, (1 000 ppm) byvolume. However, it is not
unusual to encounter biomass gas, or field gas, with
much higher percentages of sulfur bearing com-
pounds (H2S, etc.). Gas exceeding 0.1% sulfur
bearing compounds must be treated.

. Maximum organic halide content, expressed as
chloride, [fOH/Cl) in landfill gas is limited to
150 micrograms per liter (pg/l).

. Maximum liquid fuel hydrocarbons at the coldest
expected engine mounted regulator fuel outlet tem-
perature are limited lo 2o/o lotal by gaseous volume.

. Maximum permissible free hydrogen content is 12ø/o

by volume.
. Maximum total siloxanes for engine models with a

prechamberfuelsystem is 25 pg/|. lf greaterthan 25
u,g/l total siloxanes are present at the inlet to the
engine mounted fuel regulator, clean commercial
quality natural gas must be supplied to the pre-
chamberfuel system. Waukeshacurrently does not
limittotal siloxane content in the fuelgas to engines
which do not have a prechamber fuel system.

When dealing with halogens or halogen compounds in
landfill gas, the subject becomes far too complicated
to address here as it relates to the selection of a
lubricating oil, used oil analysis, and drain interval. lt
follows that those customers operating on landfill gas
review Waukesha Engine's Fuel Specification
S7884-6 to fully understand the ramifications of
operating an engine on landfillgas. This document, as
wellas Service Bulletin 16-2701, prescribes specific

fuel gas sampling techniques, fuel gas analysis,
handling of abrasive fuel constituents, and limitations
on total organic halide as chloride, to achieve reason-
able engine life. Lubricating oil requirements change
as the TOH/Cl increases.

RECOMMENDED LUBE OILS FOR LANDFILL GAS
APPLICATIONS

Waukesha recommends lubricating oils specifically formu-
lated for landfill gas (see Table 4.30-7). Howeve¡ care
must be taken that oils formulated for a particular fuel type
not be used beyond their recommendations, Some landfill
gas formulated lube oils, can cause excessive build-up of
abnormalash deposits in the combustiôn chamber, when
used outside of their recommendations. Landfill gas
engine oils should only be used for engines applied to
landfill gas operation, not digester gas operation.

Table 4.30-7. Recommended Lube Oils For Landfill Gas
Applications

The best approach would be to filter or absorb corrosives
in the fuel gas before they reach the engine. There are
increasing claims for filfation and absorption by various
companies manufacturing and promoting these types of
product. Waukesha makes no endorsement of these
products or service. Their performance is solely the
responsibility of their manufacturers.

0.71SAE 40Chevron HDAX LGF

0.95SAE 40Mobil Pegasus 446

PERCENT OF
SULFATED ASHTYPEBRAND
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RECOMMENDATIONS FOR FUEL GAS
FILTRATION OF SOLIDS AND LIOUIDS

Solid Particulate Removal:

Coalescer shall have an absolute rating of 5 microns
(0.3 microns for landfill applications) for solid particulate
removal.

Liquid and Aerosol Removal From FuelGas:

Coalescer shall remove entrained liquid and aerosol
contaminants of 0.3 micron or larger.

. Fuel gas compressor lubricating oil carryover must
be removed from the fuel stream. A coalescing filter
with a 0.3 micron rating is adequate in most cases.
Even though this oil is hydrocarbon based and
combustible, it contains an additive package with
calcium and other undesirable elements and com-
pounds. Failure to remove this carryover oil can lead
to fuel regulator problems, excessive spark plug and
combustion chamber deposits, cylinder varnish, ring
sticking, and other problems.

. Liquid water is not allowed in the fuel because it
frequently results in fouling and corrosion. Particular
attention must be paid to landfill and digester gasses
since these gases are commonly received saturated
with water. Due to extremely small clearances in the
admission and check valves, absolutely no water can
be tolerated in a prechamber fuel system. To insure
that no liquid water forms in the fuel system,
Waukesha specifies that the dew point of the fuel gas
should be at least 20" F (11" C) below the measured
temperature of the gas at the engine mounted
regulator inlet. On engines without prechamber fuel
systems, saturated, (1OO% relative humidity) fuel gas
at the carburetor inlet is acceptable. A 0.3 micron
coalescing filter willremove any liquid water droplets
being carried along with the fuel stream. the water
content of the gas can then be reduced to an
acceptable level by several methods.

F. Condensation of excess moisture by refrigerat-
ing the fuel gas to no higher than 40" F (4' C)
followed by reheating of the gas to 85" - 95' F
(29" - 35' C). This process will also remove
significant amounts of halogenated and heavy
hydrocarbons and volatile siloxanes.

G. Selective stripping with a chemical process.

H. By heating: lf the gas is 30' F (17" C) or more
above the ambient temperature, it can be cooled
by passing it through a heat exchanger or
refrigeration system, then reheated, in manner
similar to Step A. lf the gas is 20' F (11' C) or
more below the ambient temperature, it can be
heated. ln both cases, the fuel system after the
heating operation should be insulated. Heating of

the fuel gas is limited to the maximum allowable
temperature of 140'F (60" C).

. Glycol is not permitted in fuel gas because it can
affect the engine in adverse ways. The lubricating
qualities of the oil may be reduced, resulting in
bearing failure, piston ring sticking, excessive wear,
and other problems, A 0.3 micron rated coalescing
filter will remove liquid glycolfrom the fuel stream.

Design Criteria:

Coalescer Filter Housing to be of the cylindrical type,
vertically mounted. The housing shall contain two sump
chambers, such that the lower sump collects heavier
liquid dropouts immediately downstream of the gas
inlet, while the upper sump collects liquids draining off
the coalescer cartridge(s).

The coalescer design shall utilize an inside to outside
gas flow path through the coalescer cartridge.

Recommended Coalescing Filter:

Pall Process Filtration Company
Model CC3LGTA

The following recommendations will minimize corrosion
problems normally encountered with fuel gas containing
H2S and TOH/CI:

. Recommendation #1

Select a gas engine lubricating oil with a high alkalinity
reserve, 7 to 13 TBN fl-otal Base Number), Alkalinity
reserve in the lube oil is measured in TBN. The higher
the TBN, the more reserve.

Contact your oil supplier or consultthe EMA Lubricating
Oils Data Book for an appropriate choice. Also follow the
appropriate ash content percent by weight for the
specific engine model.

. Recommendation #2

Used oil analysis is mandatory for alternate fuel
applications. Lube oil change periods are determined by
TBN, TAN fl-otalAcid Number), oxidation and nitration
level in the used oil samples. The user must change the
oil when the TBN level falls to 30% of the new oil value or
TAN increases by 2,0 above the new oil value. The
method of measuring TBN in used oil must be
ASTM-D2896.

DEXSIL@ Corporation, has developed the Q2000 field
test kit, as a test for chlorine contamination of engine oil
exposed to chlorine containing fuels, as in landfill gas.
This field test kit is highly accurate, and allows the
operator to obtain timely test results in the field. The oil
must be sampled every 50 hours, in order to establish a
"trend". Waukesha has experienced good results with
this kit. Order information may be obtained from
DEXSIL@ Corporation, One Hamden Park Drive, Ham-
den, CT 06517.
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A CNUilON TOH/CI does not affect
TBN levels the same as

sulfur compounds. Therefore, the 30% of new oil
TBN value, as an indlcator of a change interval only
applies to the appllcations where fuel gas does not
contain halides. Disregarding thls informatlon
could result in product damage.

. Recommendatlon #3

lncrease the jacket water temperature to 210" - 235" F
(99" - 113" C) and lube oil temperatures to 185' - 200" F
(85' - 93" C). lncreased temperatures will reduce
condensation, which will reduce the concentration of
acids within the crankcase. High temperature thermo-
stats are available for most models.

lf you have any question on lubricants to be used with
alternate fuel gases, contact the Product Support
Department or Application Engineering Department
prior to selecting a lubricating oil.

LUBE OIL CONDEMNING LIMITS

A WNRNING
Engine oll is extremely hot and is under pressure.
Use caution when sampling engine oil for analysis.
Failure to follow proper procedures could cause
severe personal iniury or death.

Lubricating oil condemning limits are established by the
engine manufacturer's experience and/or used oil
testing.

Laboratory testing will determine the used oil's suitability
for continued use. Used oil testing should cover the data
shown in Table 4.30-8.

Table 4.30€. Used OilTesting And Condemnation

A caunoN Actual oil change inter-
vals to be determined by

englne inspection and oil analysis in conjunction
wlth the condemning llmits. Disregarding this infor-
mation could result in product damage.

ln the interest of developing a reasonable life expectan-
cy for Waukesha engines operating on fuel gas laden
with some level of halogens, our experience dictates the
following:

. To achieve the life expectancy of an engine operating
on pipeline quality natural gas, remove all halogen
compounds (as well as abrasives) from the fuel gas.

. Reasonable life can be expected if Total Organic
Halide as Chloride Concentration (TOH/C|) of thefuel
does not exceed 150 micrograms per liter (u,g/l). Total
Organic Halide as Chloride (TOH/C|) equals the sum
of all halogenated compounds expressed as chloride
in micrograms/litre as chloride (¡.r,Cl/L) at STP (Stan-
dard Temperature and Pressure). Reasonable life
can also be expected with increased maintenance
and operating adjustments to the engine.

. Typical changes in maintenance and operation atthis
level are:

.. Decreased oil change interval (150 hours to start)

.. Condemn oil when 900 ppm chlorine level in used
oil is reached. This will aid in establishing an oil
change interval.

.. Lubricating oilanalysis each 50 hours maximum

.. Elevated jacket water temperature 212" F - 235" F
(1oo'c - 113'C)

.. Elevated lube oiltemperature to 185" F - 200'F
(85'C - 93" F)

.o Use of high TBN oil (7.0 - 13.0)

.. Bypass lubrication oil filtration. Waukesha En-
gine has announced the introduction of the
M ICROSPI N@ cleanable lube oil filtering system.
The MICROSPIN@ system utilizes the cleaning
capabilities of a centrifuge, coupled with clean-
able filter elements. The MICROSPIN@ system
utilizes Waukesha's current lube oil filtration
canister for the cleanable elements. The centri-
fuge is installed as a bypass system, working in
conjunction with the cleanable filter elements.

. TOH/CI above 150 micrograms chloride/litre require
pre-treatment of the fuel in order to make it suitable
for use in a reciprocating engine.

DEXSIL@ Corporation, has developed the Q2000 field
test kit, as a test for chlorine contamination of engine oil

900 ppmChlorine

Trend AnalysisWear Metals

Any Detectable AmountGlycol

Above 0.10% Wt.Water Content

25Nitration (Abs/Cm)

25Oxidation (Abs/Cm)

2.0 Rise Above New Oil ValueTotal Acid Number fiAN)

3O7" of New Oil Value
(Not applicable to TOH/CI)

Total Base Number (fBN)
(ASTM-D2896)

Below 356" F (180" C)Flash Point

-2Ol+30% ChangeViscosity

CONDEMNING LIMITTEST
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exposed to chlorine containing fuels, as in landfill gas.
This field test kit is highly aocurate, and allows the
operator to obtain timely test results in the field, The oil
must be sampled every 50 hours, in order to establish a
"trend". Waukesha has experienced good results with
this kit. Order information may be obtained from
DEXSIL@ Corporation, One Hamden Park Drive, Ham-
den, CT 06517.

OIL VISCOSITY SELECTION

The operating temperature of the oil in the sump or
header is the best guide for selecting the proper SAE
grade of oil. When the oiltemperature is unknown, add
120" F (67" C) to the ambienttemperature to obtain the
estimated sump oil temperature (see Table 4.30-9).

Table 4.30-9. Sump And Header Temperatures And
SAE Number

NOTE: Engines of 1OO0 cu. in. (16.4 L) displacement
and above, should not be operated with header oil
temperature below 140" F (60' C). Engines of this type
which exceed 195" F (91" C) header temperature or
215" F (102" C) sumptemperature should have reduced
oilchange interuals.

MULTI.VISCOSITY OILS

Use multi-viscosity oils only for engines in cold starting
applications. Multi-viscosity oil may deteriorate in

continuous operation, allowing the oil to lose viscosity
through shearing. ln this state, the oil may not supply
sufficient lubricating films and/or pressure. Therefore,
utilize an oil analysis program to determine the oil
change intervals.

SYNTHET¡C OILS

Based on developments by Exxon Corporation and
Mobil Oil Corporation and the release of their synthetic
lubricating oils, Waukesha Engine Division now recog-
nizes these products as being suitable for allWaukesha
stoichiometric and lean burn gas engines. Table 4.30-6
lists the synthetic oils available.

When synthetic lubricating oils are selected, it is
suggested that you contact Waukesha Engine Division
for change interval recommendations. Typically, syn-
thetic oil change intervals are 3 to 5 times longer than
those of mineral oils. Oilfilter change intervals remain at
1000 to 1500 hours of operation.

Synthetic oils are not recommended for alternate fuel
gas applications without prior approval by Waukesha
Engine Division.

LOW AMBIENT TEMFERATURE OPERATION

At low ambient temperatures, use an oil which will
provide proper lubrication when the engine is hot and
working. For engines of 1000 cu. in. (16.4 L) and above,
operating at ambients below 50' F (10" C) lube oil and
jacket water heaters are required to warm oil and water
for fast starting and loading of engines. Waukesha
Engine Division will supply information on these.starting
devices upon request.

LUBE OIL CONSUMPTION RATES

Typical lube oil consumption rates have been updated
for allWaukesha engines (see Table 4.30-10).

Table 4.30-10. Oil Consumptlon

NOTE: Lube oil consumption rates given above are a general guide
and not meant to be used for Condemning Limits or determining
overhaul requirements.

FORMUI-AS FOR DETERM¡NING OIL
CONSUMPTION RATES

The following formulas may be useful in determining
whetherthe oilconsumption rate of the engine is normal.

LBS _ 7.3 x Number oJ Gallons of Oil Used
HP - HR HP x Hours of Operation

LBS _ 1.82 x Number of Quarts of Oil Used
HP - HR HP x Hours of Operation

Grams 875 x Number of Litres of Oil Used
trF=FF =

Grams _
KW_HR

875 x Number of Litres of Oil Used

30Below 160' F (71 ' C)Below 160" F (7'1" C)

40160" - 210'F
(71" - ee" c)

160" - 230" F
(71" - 110'C)

SAE
Number

Header
Temperature

Sump
Temperatures

1000 cu. rN. (16.4 L) DrsPr-AcEMENTAND r-ARGER

0.121 - 1.220.091 - 0.9100.0002 - 0.002Ail

GRAMS/
KW.HR

GRAMS/
HP.HR

LBS/
HP-HRMODEL
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RECOMMENDED OIL CHANGE INTERVALS

A CNUilON The use of some types of
oil, as well as dusty envi-

ronment, marginal installation, internal engine con-
dition and/or operatlng the engine wlth
malfunctioning carburetion or lnjection equipment
may require more frequent oil changes. Waukesha
Engine recommends the lubricating oil be moni-
tored with a professional oil analysis program.
Extended oil change interuals may cause varnish
deposits, oil oxidation, or sludge cond¡t¡ons to
appear in the engine, which an oil analysis cannot
detect. Contact your local Waukesha Distributor for
periodic engine ma¡ntenance. Disregardlng this
information could result in product damage.

Tâble 4.30-11. Recommended Oil Change lntervals For Engines Receiving Normal Maintenance

NOTE: Change lube oil filter elements when lube oil is changed.
" 5115GL rated at 220" F (104" C).

Table 4.30-12. Recommended Oil Change lnte¡vals For Engines Receiving Normal Maintenance And Uslng Gaseous
Fuel Containing H2S ln Excess Of Published Llmits.

NOTE: Change lube oil and fuel filter elements when lube oil is changed.

Table 4.30-13. Duty Cycle Deflnitions

250 hours or
annually

500
51 1 sGL = 1 500 hours *1 500 hours500 hours1 500 hours

* Natural Gas
HD-5 Pro-

pane

For Engines Operating W¡th OII Header Temperatures '195" F (91" C) Or Below

STANDBY
DUTY

EBULLIENT COOLED OR HOT
WATER SYSTEM WITH ENGINE

WATER TEMPERATURE
200" F (93'C) OR ABOVE *

LIGHT LOAD
OPERATION

ENGINES
OPERATED IN

EXCESS OF
tso sTD.
POWER

ISO STANDARD
OR CONTINUOUS
POWER RATING

ENGINE
MODEL

250 hours or
annually360 hours360 hours250 hours360 hoursVHP Series

For Engines Operating With Elevated Oil Sump Temperature

STANDBY
DUTY

EBULLIENT COOLED OR HOT
WATER SYSTEM WITH ENGINE

WATER TEMPERATURE
200' F (93'C) OR ABOVE *

LIGHT LOAD
OPERAf,ION

ENGINES
OPERATED IN

EXCESS OF
¡SO STD.
POWER

ISO STANDARD
OR PRIME

POWER RATING

ENGINE
MODEL

25"/" or less of the continuous duty ratingLight Load Operation:

Peak shaving is operation of an engine for a limited time to meet short term peak power requ¡rements
Speed, loading, and hours per yeaiof operation will affect the recommended oil change ¡nterval.Generator Peak Shaving:

This rating ¡s the highest load and speed that can be applied in variable speed
application only. Operation at this rating is limited to a maximum of 3500 hours

mechanical system
per year.

lnterm lttent Power Rat-
ing:

ln a system used as a backup or secondary source of electrical power, this rating is the output the engine
will produce continuously (no overload), 24 hours per day, for the duration of the prime power source
outage.

Generator Standby Power
Ratlng:

The highest load and speed which can be applied 24 hours a day, 7 days a week, 365 days per year,
except for normal maintenance. lt is permissible to operate the engine at up to ten percent overload or
maximum load indicated by the intermittent rating, whichever is lowe¡ for two hours in each 24 hour
period.

ISO Standard Or
Gontinuous Power
Rating:
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sEcTloN 4.35

EXHAUST SYSTEM MAINTENANCE

EXHAUST SYSTEM MAINTENANCE

EXHAUST SYSTEM BACKPRESSURE
MEASUREMENT

Monitor the exhaust system backpressure daily. The
maximum backpressure must not exceed specification.

Refer to Table 4.35-1 for exhaust system backpressure
values.

1. Drill and tap a hole (1/4 inch NPT) in the customer
supplied exhaust piping. Place the hole 12 in. (305 mm)
downstream from the mating flange of the Waukesha
supplied flexible exhaust connection. The measure-
ment must be taken before the silencer or catalytic
converter, if provided, and should be away from any
bend or elbow in the exhaust piping.

2. lnstall a tubing connector in the hole. Use only
non-corroding stainless steel fittings.

3. Connect one end of a water manometer to the
connector and vent the free end to the atmosphere. The
manometer line fitting must not protrude beyond the
inner surface of the exhaust pipe or an inaccurate
reading may result.

4. Measure the exhaust backpressure at rated speed
and load. Corrective action must be taken if the
backpressure exceeds the specified limit.

5. Excessive exhaust backpressure may be due to one
or more of the following conditions:

A. Undersized piping

B. Elbows, bends or sudden enlargements in the
piping

C. Plugged catalytic converter

D. Pipe obstructions

E. Exit losses

EXHAUST SYSTEM TEMPERATURE MONITORING

Exhaust temperatures can be an important diagnostic
tool, A very high exhaust temperature might indicate that
the airlfuel ratio is too rich. A very low temperature may
mean that a cylinder is not firing.

The maximum exhaust temperature variation (on an
engine running at rated speed and load on natural gas
fuel) between cylinders on the same bank is approxi-
mately 100" F (47" C). The maximum exhausttempera-
ture variation between respective cylinders on different
banks (1R versus 1L, 2R versus 2L, etc.) is approxi-
mately 50" F (23.5' C).

Normal exhaust temperatures are 650' to 670' F
(343" to 354" C). Higher exhaust temperatures might
indicate that the airlfuel ratio is too rich. Lower
temperatures may mean that a cylinder is not firing.

N OT E : S i n ce ai r/f u e I ratio, am b ie nt ai r te m pe ratu re an d
many other factors may affect exhaust gas tempera-
tures, callthe Waukesha Engine Division, Field Service
Department, if additional information is required.

Check engine exhaust temperatures for each cylinder
daily. Monitor the exhaust temperatures when the
engine is running at rated speed and load.

EXHAUST SYSTEM INSPECT¡ON

1 . lnspect the exhaust manifolds and exhaust piping for
leaks.

2. Record the exhaust manifold temperatures for
reference.
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Table 4.35-1. Maxlmum Allowable Exhaust Backpressure And Reductlons For Speed And Load

The maximum allowable exhaust backpressure for a VHP 5115GL model is 13.5 in. (342.9 mm) of water column
pressure (3.a kPa) at 165 BMEP at 1500 rpm. This pressure must be reduced by 1.0 in. (25.4 mm) of water column
(0.25 kPa) for every 1 00 rpm that the maximum rated speed is below 1500 rpm and reduced by 1 .0 in. (25.4 mm) of
water column (0.25 kPa) for every 10 BMEP that the maximum rated load is below 165 BMEP. Allowable backpres-
sure is not reduced below 4.0 in. (101.6 mm) of water column pressure (1 kPa). At reduced load and/or speed the
backpressure on the engine will decrease by the operating characteristic of the exhaust system.

Max Exhaust Backpress¡¡s = 13.5 - l(r500 - rpm)/100t - I(165 - BMEPylol ln. H2O

VHP 5115GL MODELS

The maximum allowable exhaust backpressure for a VHP GL model (except 511sGL) is 13.5 in. (342.9 mm) of
water column pressure (3.4 kPa) at 1 60 BMEP at 1200 rpm. This pressure must be reduced by 1 .0 in. (25.4 mm) of
water column (0.25 kPa) for every 100 rpm that the maximum rated speed is below 1200 rpm and reduced by 1.0
in. (25.4 mm) of water column (0.25 kPa) for every 10 BMEP that the maximum rated load is below 160 BMEP.
Allowable backpressure is not reduced below 4.0 in. (101.6 mm) of water column pressure (1 kPa). At reduced load
andlor speed the backpressure on the engine will decrease by the operating characteristic of the exhaust system.

Max Exhaust Backpressu¡s = 13.5 - (1200 - rpm)/1001 - [(160 - BMEPyl0] in. H2O

LEAN BURN, TURBOCHARGED AND TNTERCOOLED, VHP GL MODELS (EXCEPT 5115GL)

The maximum allowable exhaust backpressure for a VHP GSI* model is 18 in. (457.2 mm) of water column
pressure (a.5 kPa) at 180 BMEP at 1 200 rpm. This pressure must be reduced by 1 .5 in- (38 mm) of water column,
(O.gZ kpa) for every 1 00 rpm that the maximum rated speed is below 1200 rpm and reducgd by 1 .5 in. (38 mm) of
water column (0.37 kPa) for every 10 BMEP that the maximum rated load is below 180 BMEP. Allowable backpres-
sure is not reduced below 4.0 in. (101.6 mm) of water column pressure (1 kPa). At reduced load and/or speed the
backpressure on the engine will decrease by the operating characteristic of the exhaust system.

Max Exhaust Backpressure = 18.0 - 1.5 x [(1200 - rpm)/100] - 1.5 x [(180 - BMEP)/I0] ln. H2O
* This applies only to VHP GSI engines with fhe ejector style breather system. For other models, contact the
Waukesha Applications Engineering Department.

STOICHIOMETRIC, TURBOCHARGED AND INTERCOOLED, VHP GSI* MODELS

The maximum allowable exhaust backpressure for a VHP G model is 1 I in. (457.2 mm) of water column pressure
(4.5 kPa) at the highest load at the highest speed that the engine will experience during operation, At reduced load
ànd/or sÞeed, the backpressure on thè engine will decrease by the operating characteristic of the exhaust system.

NATURALLYASPIRATED VHP G MODELS
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CRANKCASE BREATHER SYSTEM MAINTENANCE

CRANKCASE BREATHER SYSTEM
MAINTENANCE

NOTE: After cleaning, seruicing or replacing any compo-
nent of the crankcase breather system, recheck the
crankcase pressure to verify that it is within specification
and that all system components are functioning properly.

SEPARATOR SCREEN MAINTENANCE

6 and 12 cylinder engines have a crankcase separator
screen. On six cylinder engines, the separator screen is
located in the firing deck of the crankcase at the rear of
the engine (see Figure 4.40-1) On 12 cylinder engines,
the separator screen is located in the rear right side of
the engine on the cylinder firing deck. 16 cylinder
engines do not have separator screens.

Figure 4.40-l . Crankcase Separator Screen -
6 Cylinder

Crankcase Separator Screen Removal

1. Disconnect the separator screen tubing from the
oil separator (see Figure 4.4O-1, Figure 4.40-2,
Figure 4.4O-3 and Figure 4.40-4).

2. Remove the capscrews, lock washers, and gaskets
and the separator screen assembly from the top of the
cylinder block.

ELBOW
HOSE

CLAMP

HOS

BREATHER
TUBE

HOSE
CLAMP

HOSE

B
È,

CLAMPS

FLANGE

GASKETS

SCREEN

Figure 4.40-2. Crankcase Separator Screen -
6 Gylinder

6 CYLINDER SEPARATOR
SCREEN LOCATION

t¡ffi

'tr,*

ü
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CRANKCASE BREATHER SVSTEM MAINTENANCE

Grankcase Separator Screen Cleaning And
Inspection

A WARNING
Always use approved cleanlng solvents in a well
ventilated area. Avoid contact with skin. Disregard-
ing this information could result in severe personal
injury or death.

1. Wash the screen in a non-volatile cleaning solution
or solvent, if necessary.

2. Remove the separator screen and breather transi-
tion assembly.

A WARNING
Compressed air can pierce the skin and cause
severe injury. Never use your hand to check for
leaks or to determine air flow rates. Wear safety
glasses to shield your eyes from flying dirt and
debris. Disregarding this information could result in
severe personal inlury or death.

3. Dry the screening element from the inside out using
low pressure compressed air.

Crankcase Separator Screen Assembly

1. Position a new gasket over the rectangular hole on
the top of the cylinder block (rear right corner)
(see Figure 4.40-1, Figure 4.4O-2, Figure 4.40-3 and
Figure 4.40-4). Verifythatthe gasketsurfaces are clean
and completely free of grease and oil.

2. lnstallthe separator screen in the cylinder block.

3. lnstall a new gasket on top of the separator screen.

4. Fasten the separator screen and breather transition
assembly to the top of the cylinder block lock washers
and capscrews.

5. lnstall the oil separator tubing.

#6R CYLINDER
HEAD

12 CYLINDER ENGINE SEPARATOR
SCREEN LOCATION - SEPARATOR

SHOWN REMOVED

Figure 4.40-3. Grankcase - Rear Right

Figure 4.404. Crankcase Separator Screen Assembly
- 12 Cyllnder GL Shown

HOSE
CLAMP

BREATHER
TUBE

@

GASKET --'--'ù

SEPARATOR SCREEN :..-.*

GASKET---\

4.40 - 2 FORM 6277 First Edition
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otL SEPARATOR(S) MATNTENANCE

6 cylinder and 12 cylinder G engines, have one oil
separator located at the rear of the engine
(see Figure 4.4O-S).

CRANKCASE
OUTLET

RETAINING
CLIP

SEPARATOR
LID

CELLULAR
FOAM\

\

O-RING

/
DRAIN

MESH
ELEMENT

BODY

CRANKCASE VAPOR
AND OIL INLET

Figure 4.40-5. Oil Separator 6 And 12 Gylinder Engine

The 5115GL engine and 12 cylinder GSI and GL
engines have two oil separators. One oil separator is
connected by an elbow to the vent in the gear housing
cover on the front left side of the engine. The second oil
separator is mounted above the crankcase at the rear
right side of the engine (see Figure 4.40-6). This oil
separator is connected by a breather tube to the
crankcase separator screen in the top of the crankcase.

16 cylinder engines have one oil separator located on
the rear of the engine directly above the flywheel.

Oil Separator Cleaning And lnspection -
6 And 12 Cylinder

Clean the oil separator at each oil change.

NOTE: Current production separators have elongated
indentations along the circumference of the cover. This
indicates that the upper foam filter is removable.

1. Disconnect the breather plumbing from the separa-
tor as required and remove the oil separator from the
engine. Release the two latches on the separator and
remove the cover (see Figure 4.40-5 and
Figure 4.40-6).

Figure 4.40-6. Oil Separator Assembly -
5115GL Engine Rear Right

2. Remove the O-ring from the cover,

3. Pry the screen out of the cover and remove the foam
(see Figure 4.4O-7). Remove the upper screen from the
inside of the cover.

OIL SEPARATOR

FORM 6277 First Edition

Figure 4.40-7. Pry Screen From Cover

4.40 - 3



CRANKCASE BREATHER SYSTEM MAINTENANCE

4. Wash the foam in a detergent solution and wring dry
by hand (see Figure 4.4O-A). Do not use a mineral based
solvent

Flgure 4.40€. Wrlng Foam Dry

5. Wipe the inside of the cover clean.

6. lnstall the upper screen to the inside of the cover.

7. Place the foam into place in the retaining screen
(see Figure 4.40-9).

8. Press the retaining screen and foam into the cover
(see Figure 4.40-10).

Figure 4.40-10. Press Screen lnto Cover

9. lnstall the O-ring on the cover.

10. Clean the lower separator body in a solvent tank
Allow the separator to dry (see Figure 4.40-11).

Flgure 4.40-11. Wash Separator With Solvent

11. lnstall the separator on the engine. Connect the
drain tube to the separator (if equipped).

12. lnstall the cover on the separator. lnstall the
breather plumbing as required.

4.40 - 4

Figure 4.40-9.lnstall Foam ln Screen
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CRANKCASE BREATHER SYSTEM MAINTENANCE

Oil Separator Cleaning And lnspectlon -
16 Gylinder

'1. Remove the oil separator from the engine.

2. Loosen the retaining clamp and remove the lid from
the body of the oil separator (see Figure 4.40-12 and
Figure 4.40-13).

NUT

O-RING
FILTER

SEPARATOR
BODY

WING NUT

Figure 4.40-12. Oil Separator - 16 Cylinder Engine

A WNRNING
Compressed alr can pierce the skin and cause
severe iniury. Never use your hand to check for leaks
orto determine air flow rates. Wear safety glasses to
shield your eyes from flying dirt and debris. Disre-
garding this information could result in severe
personal injury or death.

A CNUilON High pressure com-
pressed air can easily

damage the light metal filter mesh element causing
breather system restriction and the resultant exces-
sive crankcase pressure condition.

6. Dry the lid, body, and filter element with low pressure
compressed air.

7. lnst¡all the filter element in the separator body with the
handle on the filter facing up, and hand tighten the wing
nut.

8. Place the rubber O-ring seal on the inside rim of the lid.

9. Position the lid and clamp on the separator body and
secure by tightening the nut on fie clamp.

CRANKCASE PRESSURE CI.IECK

A negative crankcase pressure of 0 - 1 in. (25.4 mm)
H2O must be maintained.

NOTE: Measure the crankcase pressure at least once
every 3 months (2160 hours).

Proceed as follows:

1 . Remove the pipe plug from the oil level gauge support
and install a tube connector in the hole
(1/8 inch NPT) (see Figure 4.40-14).

OIL LEVEL GAUGE
(DTPSTTCK)

INSTALL WATER
MANOMETER TUBE

Figure 4.40-14.lnstall Water Manometer Tube
Connector

O-RINGFILTER

WING NUT

Figure 4.40-13. Oil Separator - 16 Cylinder Engine

3. Remove the rubber O-ring sealfrom the inside rim of
the lid. lnspect the seal for cuts, tears or loss of elasticity.
Replace when necessary.

4. Remove wing nut and lift the filter assembly from the
separator body.

5. Thoroughly wash the body and filter element in a
non-volatile cleaning solution or solvent.
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2. Connect one end of a water manometer to the
connector and vent the free end to the atmosphere; the
manometer line must not protrude beyond the inner
surface of the gauge support or an inaccurate reading
may result (see Figure 4.40-15).

VENT

SHUTOFF
VALVES TO

CRANKCASE

MANOMETER

Figure 4.40-15. Water Manometer

3. Measure the crankcase pressure and perform all
pressure adjustnents while the engine is operating at rated
speed and load (see Crankcase Pressure Adjushtent)

4. Remove the manometer line and tube connector.
lnstall the pipe plug.

CRANKCASE PRESSURE ADJUSTMENT
CONTROLS

All engines are provided with manual crankcase pres-
sure adjustment. The adjustment is accomplished by
admitting more or less outside air into the breather
system. All manual adjustment devices are externally
controlled and easily accessible.

6 Cyllnder Engine Crankcase Pressure
Adiustment Controls
On 6 cylinder models, crankcase pressure is adjusted
with either a venturi/adjusting screw assembly
(see Figure 4.40-16), an ejector breather/adjusting
valve assembly (see Figure 4.40-'17) or vacuum valve
(see Figure 4.40-18).

VENTURYADJUSTING
SCREW ASSEMBLY

Figure 4.40-16. Venturi/Adiustlng Screw Assembly -
6 Cylinder GSI Shown

ADJUSTING VALVE

EJECTOR
BREATHER

F i g u re 4.40-17 . Ejector Breather/Ad j usti n g Valve
Assembly - 6 Cylinder Shown

12 Cylinder Engine Grankcase Pressure
Adiustment Controls

On 12 cylinder models that are not equipped with venturi
exbactor, the crankcase pressure is adjusted with a
vacuum valve assembly of wttich there are different
configurations. (see Figure 4.40-18 and Figure4.40-19).
On 12 cylinder models equipped with a venturi e>ùactor, a
choke valve is located on the end of the venturi exfactor
(see Figure 4.40-20).

BUTTERFLY VALVE

HEX NUT

/

SCREW

BREATHER TUBE

Figure 4.40-18. Vacuum Valve Assembly

Figure 4.40-19. Vacuum Valve Assembly

/
BUTTERFLY VALVE

HEX NUT

AÐJUSTING
SCREW

BREATHER TUBE
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CHOKE VALVE
VENTURI

EXTRACTOR

E. Clean and inspect the venturi extractor assembly.

F. lnspect the air cleaner prefilter pads and main
filter elements. Clean or replace as necessary.

G. Measure the exhaust backpressure. Excessive
backpressure reduces breather system effec-
tiveness.

NOTE: After cleaning, sevicing or replacing any compo-
nent of the crankcase breather system, recheck the
crankcase pressure to verify that it is within specifrcation
and that all system components are functioning properly.

CRANKCASE BREATHER REGULATOR
MAINTENANCE

The crankcase breather regulator assembly is above
the water manifold and connected to the venturi
extractor ihrough a tee and pipe nipple arrangement
(see Figure 4.40-21).

NOTE: Location varies wìth
engine model

BREATHER
REGULATOR

ff

Figure 4.40-21. Breather Regulator

While there is no manual adjustment of the crankcase
brêather regulator, it should be inspected annually for an
accumulation of dirt or grit. Harsh environments may
dictate more frequent attention.

Fi g u re 4.4O-2O. Venturi Extractor/Choke Valve
Assembly - 12 Cylinder GL Shown

16 Cylinder Engine Crankcase Pressure
Adjustment Controls
On 16 cylinder engines, the crankcase pressure is
adjusted with a vacuum valve that is similar in appear-
ance to the valve shown in Figure 4.40-16, or a venturi
eñractor/choke valve assembly similar to the one
shown in Figure 4.40-20.

CRANKCASE PRESSURE ADJUSTMENT

1. Run the engine at rated speed and load

NOTE: A negative pressure of 0 - | in. (25.4 mm) H2O
is desirable at allspeeds and loads.

2. Refer to Crankcase Pressure Check and install a
water manometer to monitor crankcase pressure.

3. Loosen the hex nut and turn the adjusting screw
while monitoring the water manometer, untilthe recom-
mended negative crankcase pressure is obtained.

4. Remove the engine load.

5. Measure the crankcase pressure again. Readjust if it is
not within specifi cation.

6. Retest at rated speed and load. lf the crankcase
pressure is within specification, tighten the hex nut to
hold the setting.

7. lf adjustment of manual control devices fails to
properly regulate crankcase pressure:

A. Clean the crankcase separator screen

B. Clean the crankcase oil separators.

C. Clean all breather tubes.

D. Clean and inspectthe crankcase breather regula-
tor assembly.

FORM 6277 First Edition 4.40 - 7



CRANKCASE BREATHER SYSTEM MAINTENANCE

A WARNING A CAUilON

CRANKCASE BREATHER REGULATOR .
CLEANING AND ¡NSPECTION

Compressed alr can pierce the skin and cause
severe iniury. Never use your hand to check for
leaks or to determlne air flow rates. Wear safety
glasses to shield your eyes from flying dlrt and
debris. Dlsregarding thls Information could result in
severe personal inlury or death.

1. Thoroughly wash all parts in a non-volatile cleaning
solution or solvent to remove accumulations of dust, dirt,
grease and grit (see Figure 4.40-22). Dry with low
pressure compressed air.

./
HOUSING

ROD

E-CLIP

Æ% VALVE
PLATE

ogv
VALVE

HUB
./'

O-RING
/

SCREEN
,/

@/'
LOCK NUT

Figure 4.40-22. Broather Regulator Assembly

2. lnspect the regulator housing for cracks.

3. lnspect the regulator rod for scratches or burrs.

4. lnspect the O-ring for cuts, tears or loss of elasticity

5. lnspect the valve plate for nicks, cracks or damage.

lf replacement of the
breather regulator hous.

lng orvalve assembly is necessary be sure to order
the correct part numbers. Since air flow require-
ments vary between engine models and applica-
tlons, the houslngs and valves are sized or
weighted differently and are not interchangeable.
Disregarding this information could result ln prod-
uct damage,

6. Replace any parts of the assembly that are damaged
or worn.

CRANKCASE PRESSURE RELIEF VALVES
MAINTENANCE

To ensure that they are in proper working condition, the
crankcase pressure relief valves should be exercised
and inspected annually (see Figure 4.40-23). ll re-
moved, replace crankcase pressure relief valves in the
same positions as received from the factory.

Figure 4.40-23. Grankcase Pressure Rellef Valve

1. Shut down the engine and allow it to cool.

2. Lift the valve off its seat to verify that the plate is free
to move,

A WNRNING
The number of pressure rellef valves used on the
englne depends on the volume of the crankcase.
Never operate the engine without all valves on the
englne. The ability of the system to functlon is
dependent upon the proper number of relief valves.
Operatlon wlthout the proper type and number of
relief valves, or if the relief valves are not properly
malntalned, can result in severe personal iniury or
death.

I

I

t
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PRELUBE AND STARTING SYSTEM MAINTENANCE

PRELUBE AND STARTING SYSTEM
MAINTENANCE

RNING
From the bulkhead, all gas vented from the system
must be piped to a safe area in conformance with all
applicable codes. Failure to comply could result in
severe personal injury or death.

ELECTRIC STARTER SYSTEM MAINTENANCE

A WARNING
Always disconnect electrical power during inspec-
tion of electrical components. Failure to comply
could result in severe personal injury or death.

lnspect the starter motor and wiring for loose connec-
tions or frayed insulation (see Figure 4.45-1).

Figure 4.45-1. Electric Starter

AIR/GAS STARTER LUBRICATION RESERVOIR
MAINTENANCE

1. Prior to each start check the airþas starter reservoir
for lubricant (see Figure 4.45-2 and Figure 4.45-3).

I rf
RESERVOIR

STARTER | ".,,,Eqs
Figure 4.45-2. Air/Gas Starter

2. Remove the plug and fill the reservoir. DO NOT
OVERFILL. Use the proper grade of oil. Add SAE 10W
oilat32" F (0'C) and above. Use No. 2 DieselOilwhen
ambient temperatures fall below 32" F (0" C).

3. Replace the plug.

t/

ELECTRIC STARTER
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FtLL

PLUG

RESERVOIR

<- TO OIL PUMP

PRELUBE MOTOR

AIR/GAS INLETPRELUBE PUMP

IN-LINE
LUBRICATOR

Figure 4.454.|n-line Lubricator And Prelube
Motor/Pump Assembly

A cnunoN The lubricator is in-
tended for systems using

dry clean natural gas. Any appreciable amount of
hydrogen sulfide (HzS), particularly when combined
with moisture, will cause corrosion and adversely
effect the lubricator and its operation. Disregarding
this information could result in product damage
and/or personal iniury.

A CNUflON From the point of use,
some oil mist may escape

into the surrounding atmosphere. Users are referred
to OSHA safety and health standards for limiting oil
mist contamination and use of protecting equipment.
Disregarding this information could result in prod-
uct damage and/or personal iniury.

A CNUÏON The maxlmum operating
temperature of the lubri-

cator is 175" F (79" C). Disregarding this information
could result in product damage and/or personal
inlury.

Figure 4.45-3. Air/Gas Starter Reservoir

IN-LINE LUBRICATOR

A WARNING
lf high pressurc gas is used to drivethe airþas prelube
pump motor, vent the motor e*raust to a saÍe ala in
confomance wÍth all applicable codes. lmproper
venting may rcsult in severc personal iniury or deah.

NOTE: The airþas starting system also has a lubrica-
tion reservoir. See Starting Systems for information.

The in-line lubricator injects oil into a stream of
compressed airþas to provide the internal lubrication of
the airþas operated prelube pump motor
(see Figure 4.45-4).
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PRELUBE AND STARTING SYSTEM MAINTENANCE

oil F¡il

Check the level of the in-line lubricator daily. The oil level
must always be visible in the sight glass. Refill as follows:

1. Wh the inlet pressure shut off, slowly loosen the oilfill
plug in tte lubricator housing cover (see Figure 4.45-5).
Loosening the plug exposes a bleed orifice that reduces
pressure in the oil reservoir.

OILER ADJUSTING
SCREW

,/
SIGHT FEED DOME

AIR/GAS
OUTLET FILL PLUG

/ AIR/GAS

/ tNLEr

8oz..
RES

RESERVOIR LEVEL
SIGHT GLASS

DRAIN PLUG

Figure 4.45-5. ln-line Lubricator

A CNUilON lnsurc that oil level of the
in-line lubdcator is always

visible in the sight glass. DO NOT OVERFILL the
rcseruoir. Failure to follow proper procedures could
result in prcduct damage and/or personal injury.

2. Remove the plug and fill the reservoir to the proper
level, DO NOT OVERFILL. The oil level must atways be
visible in the sight glass. Use the proper grade of oil. Add
SAE 10W oil at 32" F (0" C) and above. Use No. 2 Diesel
Oil when ambient temperatures fall below 32' F (O' C).

3. lnspect the O-ring on the neck of the oil fill plug for tears,
cuts or general deterioration. Replace as necessary.

4. lnstallthe plug in the lubricator housing cover.

Adlustments

Periodically check the lubricator drip rate. lf the prelube
pump motor exhaust is oil-free or contains an excessive
amount of oil, manual adjustment is necessary.

1 . Locate the oiler adjusting screw at the top of the sight
feed dome on the lubricator housing cover.

2. Pull the lock ring on the adjusting screw upward to
release the drip rate setting.

3. Adjust the drip rate only when there is a constant rate
of airlgas flow through the lubricator. Oil drops are

atomized by the airþas flowing through the lubricator
throat. Monitor the drip rate through the sight feed dome.
All of the drops visible in the dome are delivered to the
prelube pump motor.

a. Adjust the lubricator to provide a light oil vapor at the
prelube motor exhaust (about 4 to 5 drops per minute).
Turn the adjusting screw clockwise to decrease the drip
rate, turn the screw counterclockwise to increase it.

5. Push the lock ring on the adjusting screw downward
to lock the drip rate setting.

6. Monitor the prelube pump motor for a few days following
the adjusfnent. Readjust the drip rate if necessary.

Cleaning
Clean the in-line lubricator monthly.

1. With the inlet pressure shut off, slowly loosen the oil
fill plug in the lubricator housing cover. Loosening the
plug exposes a bleed orifice that reduces pressure in the
oil reservoir. Remove the oil fill plug.

2. Remove the drain plug at the bottom of the reservoir.
Drain the oil.

3. Unthread the reservoir from the lubricator housing
cover.

4. lnspect the O-ring on tle upper lip of the reservoir for
tears, cub or general deterioration. Replace as neoessary.

A WNRNING
Compressed air can pierce the skin and cause
severe injury. Never use your hand to check for leaks
orto determine air flow rates. Wear safety glasses to
shield your eyes from flying dirt and debris. Disre-
gard¡ng this information could result in severe
personal iniury or death,
5. Clean the reservoir using soap and water. Dry parts
and blow out internal body passages using clean, dry
compressed air.

6. lnspect all parts carefully. Replace any parts that
appear damaged.

7. lnstallthe reservoir onto the lubricator housing cover
and fullytighten the reservoir until it stops (approximate-
ly 5 turns). Unscrew the reservoir no more than one full
turn to position the sight glass for best visibility.

8. lnspect the O-ring on the neck of the oil fill plug for
tears, cuts or general deterioration. Replace as neces-
sary. lnstall the plug in the lubricator housing cover.

9. lnstall the drain plug at the bottom of the lubricator
reservoir.

10. Fill the lubricator reservoir with the proper grade
and amount of oil (see Table 4.30-1 and Table 4.3O-2).

11. Periodically check the drip rate. Readjust if neces-
sary (see ln-line Lubricator, Adjustments).
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sEcTtoN 4.50

ENGINE PROTECTION SYSTEM MAINTENANCE

ENGINE PROTECTION SHUTDOWN
SYSTEM MAINTENANCE
Maintenance of the engine protection shutdown system
is generally limited to visual inspection of components.

A WNRNING
Switches foralarms and automatic engine shutdown
must be supplied by the customer. The sensors
provided are for measuring and monitor¡ng tempera-
tures and WILL NOT shut the engine down If
potentially harmft¡l temperatures are reached. Wau-
kesha will not be responsible for any propefi
damage, severe personal injury or death, due to the
failure to follow these instrustions.

K.TYPE TH ERMOCOU PLES INSPECTION

A CNUTION Thermocouples can be
extremely hot. Allow en-

gineto cool priorto handling thermocouple. Failure
to follow these procedures could result in severe
personal injury.

1. lnspect the thermocouples (see Figure4.50-1) to
insure they are securely seated.

Figure 4.50-1. Jacket Water Temperature Sensor -
511sGL Engine Shown

2. lnspect connecting cables and wires for loose
connections, broken wires or insulation.

MANUAL SHUTDOWN LEVER MAINTENANCE

A WNRNING
Always insure that the fuel gas valve(s) are closed
after engine shutdown. Failure to close fuel gas
valve(s) could cause severe personal inlury or
death.

1. lnspect the manual shutdown lever for proper
operation (see Figure 4.50-2). With the engine running
under no load, move the lever to the CLOSED position,
the engine should return to idle speed.

Figure 4.50-2. Manual Shutdown Lever -
12 Cylinder VHP GL Shown

PRESSURE AND TEMPERATURE SWITCHES
CALIBRATION

Calibrating and testing pressure and temperature
switches, should be performed by qualified service
technicians every 90 days.

OPTIONAL INSTRUMENT PANEL

lnspect the instrument panel to insure the gauges are
operating.

THERMOCOUPLE

ì
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ENGINE PROTECTION SYSTEM MAINTENANCE

DETONATION SENSING MODULE AND SENSORS

A cnunoN Sensors can be extremely
hot. Allow englne to cool

prior to handling sensors. Failure to follow these
procedures could result in severe personal lniury.

1. lnspect the detonation sensors to insure they are
seated (see Figure 4.50-3). Refer to Form 6268, DSM
Custom Engine Contro9 Detonation Sensing Modute
Installation, Operation, And Maintenance Manual Íor
further information.

Figure 4.50€. Detonation Sensor - VHP Series

DETONATION
SENSOR
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sEcTloN 4.55

VALVE ADJUSTMENT

VALVE ADJUSTMENT

INTAKE AND EXHAUST VALVES .
ADJUSTMENT . 511sGL ENGINES ONLY

A CNUflON In any procedure where
the rocker arms may

have been removed or disturbed, the cylinder head
replaced, or lf it is suspected that the valves may
have been adlusted incorrectly, do not rotate the
crankshaft until all rocker arm adiusting screws
have been completely backed off. Failure to back off
the adiusting screws in these sltuations, may cause
collision between valves and pistons, and severe
engine damage.

NOTE: The 511íGL engine uses solid valve lifters.

This section describes the proper procedure to adjust
the valve clearance on 5115GL engines. The correct
valve clearance setting is 0.016 in. (0.a06 mm) on the
intake valves and 0.036 in. (0.914 mm) on the exhaust
side valves. The valves will be set in the order listed in
Table 4.55-1.

To compensate for slight differences in wear between
the valves and valve seats, adjust the valves every 3
months (2160 hours). lnstall new rocker arm cover
gaskets when the valve adjustments are performed.

A CNUilON Shut the engine down
and allow it to cool for at

least one hour before adlusting the valves. Disre-
garding thls lnformation could result in product
damage and/or personal iniury,

1. Refer to Section 4.10 - lgnition System Mainte-
nance, Spark Plug Maintenance, and remove the spark
plug cables from the ignition coils and pull out the spark
plug extensions.

Table 4.55-1. Valve - 511sGL Engines Only

NOTE: A specialtool (Tool P/N 494284 may be used
for removing the rocker arm cover capscrews. The same
tool can also be used for loosening the valve lifter
capscrews and rocker arm adjusting screws, enabling
the operator to perform multiple operations without
switching tools.

2. Remove the rocker arm cover capscrews, washers
and spark plug cable clips (2 capscrews per cover).

3. Remove the rocker arm covers. Use a rubber mallet
to loosen the covers, if necessary.

NOTE: Right bank and left bank are determined by
standing at the flywheel end of the engine facing the
flywheel (see Figure 4.55-1). The cylinders farthest
from the flywheel on the right and left side are the #1R
and #1L cylinders, respectively. Those closest to the
flywheel are the #6R and #6L cylinders.

Column A shows the cylinder firing order.

4L3L

3R4R

2L5L

5R2R

6L1L

1R6R

3L4L

4R3R

5L2L

2R5R

1L6L

6R1R

Golumn BColumn A

WHEN VALVES OVERLAP ON
MATING CYLINDER

SETVALVES
ON CYLINDER
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VALVE ADJUSTMENT

FRONT
(GEAR SÍDE)

LEFT
SIDE

RIGHT
SIDE

D¡RECTION OF
FLYWHEEL ROTATION

COUNTERCLOCKWISE

MI'W
FIRING ORDER:

1R,6L, 5R,2L, 3R,4L,
6R, 1 L, 2R,5L, 4R, 3L

REAR
(FLYWHEEL SiDE)

@ = MATING CYLINDER OF THE FIRSï CYLINDER
IN THE FIRING ORDER

NOTE: When the mating cylinder is in valve overlap, the f¡rst
cylinder in the fíring order is at top dead center (compress¡on
stroke).

Figure 4.55-1. Engine Firing Order And Direction Of
Rotation - 5115GL Engine

NOTE: Set the valves in the order that the engine fires
(see Table 4.55-1). The cylinder firing order also ap-
pears on the nameplate on the left front side of the
engine below the intake manifold (see Figure 4.55-3).
Each piston must be must be brought into top dead
center position, compression stroke.

4. Using the engine baning device (see Figure 4.55-2),
bar the engine over ¡n a counter-clockwise direction
(facing the flywheel) untilthe piston of the first cylinder in
the firing order, which is the #1R cylinder, is at top dead
center (compression stroke) (see Table 4.55-1).

BARRING DEVICE

Figure 4.55-2. Engine Barring Device

To determine when this piston is at top dead center
(compression stroke), watch the rocker arms and valves
on its mating cylinder (see Table 4.55-1 and
Figure 4.55-1). As the exhaust valves on the mating
cylinder are clos¡ng, the intake valves begin io open. At
this point, the mating cylinder is in valve overlap (allfour
valves partially open). This means that all four valves on
the #1R cylinder, are fully closed. The #1R cylinder is
now at top dead center (compression stroke).

A cnunoN Insure that adequate side
clearance is allowed for

between the rocker arm supports and the rocker
arm assemblies, when tightening the rocker arm
support capscrews, to prevent the rocker arm
assemblies from binding. Failure to allow for ade-
quate clearance, may cause damage to equipment.

NOTE: To obtain the proper end clearance between the
intake and exhaust rocker arms and the support, place a
feeler gauge 0.015 - 0.020 in. (0.381 - 0.508 mm) for
the exhaust rocker arm, and 0.010 - 0.015 in.
(0.254 - 0.381 mm) for the intake rocker arm, between
one end of the rocker arm and the support. The adjusting
screw tappets should be centered on the valve stem
tips. lf the tappets are not properly centered, loosen the
two hex head capscrews and slightly shift the rocker arm
support. After the best position is obtained, torque the
rocker arm support capscrews to 55 - 60 ftJb (75 - 81
N'm).

5. lnsure that the two fixed screws (see Figure 4.55-4)
are fully seated. The fixed screws must be torqued to
55 - 60 ft-lb (75 - 81 N'm). These are fixed position
screws and are not used in this valve adjustment
procedure.

6. Loosen the lock nuts and adjusting screws at all four
valve stem tips (see Figure 4.55-4).
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VALVE ADJUSTMENT
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Figure 4.55€. Nameplate - Current Production

VALVE

EXHAUST ROCKER FIXED

ARM ASS

FIXED

\
VALVE COVER

GASKETo-RtNG

ADJUSTING
scREws INTAKE

ADJUSTING
SCREWS

/ \
CYLINDER HEAD

ROCKER ABM
OIL LINE INTAKE ROCKER

ARM ASSEMBLY
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Figure 4.55-4. Rocker Arm Assembly - All Engines Similar
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VALVE ADJUSTMENT

7. lnsert 0.016 in. (0.406 mm) feeler gauges
(see Figure 4.55-5 and Figure 4.55-6) between the
intake valve adjusting screws and the valve stem tips.
Use a screwdriver to turn the valve adjusting screws
down until a slight drag is felt when trying to remove the
feeler gauges. Hold the adjusting screws in this position
while using a wrench to lock the adjusting screw nuts.
Recheck the clearance to insure that the adjusting
screws did not rotate while locking the adjusting screw
lock nuts.

'.'...w#
EXHAUST

i_

FEELER
GAUGE

Figure 4.55-5. Rocker Arms

FEELER
GAUGE

EXHAUST

Figure 4.55€. Rocker Arms

8. lnsert 0.036 in. (0.914 mm) feeler gauges between
the exhaust valve adjusting screws and the valve stem
tips. Use a screwdriver to turn the valve adjusting
screws down until a slight drag is felt when trying to
remove the feeler gauges. Hold the adjusting screws in
this position while using a wrench to lock the adjusting
screw nuts. Recheck the clearance to insure that the
adjusting screws did not rotate while locking the
adjusting screw lock nuts.

9. Rotate the engine counter - clockwise to the next
cylinder in the firing order, top dead center (compression
stroke). Repeat the above procedures for each cylinder

inthefiring order (seeTable 4.55-1). Watch each mating
cylinder for valve overlap.

10. After all valves are adjusted and before starting the
engine. Use the engine baning device to manually rotiate
the engine in a counter-clockwise direction, to be certain
that no oversights have occurred which might cause valve
and piston interference.

11. Scrape the old gasket material from the valve
covers.

12. Scrape the old gasket material from the cylinder
heads.

13. Verify that the rocker arm cover and cylinder head
gasket surfaces are clean and completely free of grease
and oil.

14. Place new gaskets on the rocker arm covers.

A CNUilON Carefully check the cylin-
der head for any old gas-

ket debris before installing the rocker arm covers.
Fallure to clean off old gasket debris could cause oil
leaks.

15. Position the rocker arm covers on the cylinder
heads. lnstall the washers, spark plug cable clips and
rocker arm cover capscrews (2 capscrews per cover).

16. Torque the rocker arm
30 - 35 ft-lb (41 - 47 N.m) oiled.

cover capscrews

1 7. Refer to Spark Plug lnstallation and install the spark
plugs, spark plug extension, recess covers, and spark
plug cables.
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VALVE ADJUSTMENT

¡NTAKE AND EXHAUST VALVES .
ADJUSTMENT.6, 12 AND 16 CYLINDER VHP
GAS ENGINES - EXCLUDING 5115GL

A cnunoN In any procedure where
the rocker arms may

have been removed or disturbed, the cyllnder head
replaced, or if lt is suspected that the valves may
have been adjusted incorrectly, do not rotate the
crankshaft until all rocker arm adjusting screws
have been completely backed off. Failureto back off
the adjusting screws in these situations, may cause
collision between valves and pistons, and severe
engine damage.

NOTE: All VHP gas engines, with the exception of
51l5GL engines, use hydraulic valve lifters.

To compensate for slight differences in wear between
the valves and valve seats, adjust the valve clearance
every 3 months (2160 hours). lnstall new rocker arm
cover gaskets when the valve adjustments are per-
formed.

A CNUflON Shut the engine down
and allow it to cool for at

least one hour before adjusting the valves. Disre-
gardlng this information could result in product
damage and/or personal iniury.

1. Refer Spark Plug Removal and remove the spark
plug cables from the ignition coils and pull out the spark
plug extensions.

2. Remove the rocker arm cover capscrews, washers
and spark plug cable clips (2 capscrews per cover).

NOTE: A specialtool (Tool P/N 494287) may be used
for removing the rockerarm covercapscrews. The same
tool can also be used for loosening the valve lifter
capscrews and rocker arm adjusting screws, enabling
the operator to perform multiple operations without
switching tools.

3. Remove the rocker arm covers. Use a rubber rnallet
to loosen the covers, if necessary.

Table 4.55-2. Valve Settings 6, 12, And 16 Gylinder VHP Gas Engines - Excluding 511sGL

NOTE: On 1 2 and 16 cylinder engines, right bank and left bank are determined by standing at the flywheel end of the engine facing the flywheel.
The cylinders farthest from the flywheel on the right and left side are the #1 R and #1 L cylinders, respect¡vely. On 6 cylinder engines, the cylinder
farthest from the flywheel is the #1 cylinder, the closest, the #6 cylinder.

Column A Shows the cylinder firing
order. Value in column A added to

value in column B always equals 9.

Column A Shows the cylinder firing
order. Value in column A added to

value in column B always equa¡s 7.

Column A Shows the cylinder firing
order. Value in column A added to

value in column B always equals 7,

5L4L

5R4R

7L2L

7R2R

3L6L4L3L

3R6R3R4R

1L8L2L5L

1R8R5R2R

4L5L6L1L

4R5R1R6R

2L7L3L4L34

2R7R4R3R5¿

6L3L5L2L16

6R3R2R5R43

8L1L1L6L25

8R1R6R1R61

Column BColumn'AColumn BColumn AColumn BColumn A

WHEN VALVES
OVERI-AP ON

MATING CYLINDER

SETVALVES
ON CYLINDER

WHEN VALVES
OVERLAP ON

MATING CYLINDER

SETVALVES
ON CYLINDER

WHEN VALVES
OVERLAP ON

MATING CYLINDER

SETVALVES
ON CYLINDER

16 CYLINDER ENGINE12 CYLINDER ENGINE6 CYLINDER ENG¡NE
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VALVE ADJUSTMENT

o
o
o
o
o
W

FRONT
ßEAn $/DE)

LEFT
SIDE

BIGHT
SIDE

DIRECTION OF
FLYWHEEL ROTATION

COUNTERCLOCKWISE

@W
FIRING ORDER

1, 5n 3,
6,2,4

FIRING ORDER:
1 R, 6L, 5R, 2L, 3R, 4L,
6R, 1L,2R, 5L, 4R,3L

W
FIRING ORDER:

1 R, 1 L, 3R, 3L, 7R, 7L, 5R, 5L
8R, 8L, 6R, 6L, 2R,2L,4R,4L

REAR
(FLYWHEEL S[DE)

@ = MATING CYLINDER OF THE FIRST CYLINDER
IN THE FIRING ORDER

NOTE: When the mating cylinder ¡s in valve overlap, the first cylinder in the firing order is at top dead centet (compress¡on stroke)

Figure 4.55-7. Engine Firing Order And Direction Of Rotat¡on - 6,12, And 16 Cylinder Engine, Excluding 511sGL
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VALVE ADJUSTMENT
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Figure 4.55-8. Nameplate - Current Production

NOTE: Set the valves in the order that the engine fires
(see Table 4.55-2). The cylinder firing order appears on
the engine nameplate (see Figure 4.55-8). Each piston
must be brought into top dead center position, compres-
sion stroke.

4. Using the engine baning device (see Figure4.55-9),
bar the engine over in a counter-clockwise direction
(facing the flywheel) untilthe piston of the first cylinder in
the firing order, is at top dead center (compression
stroke) (see Table 4.55-2).

on the first cylinder in the firing order, are fully closed.
The first cylinder in the firing order is now at top dead
center (compression stroke).

A CNUilON Insure that adequate side
clearance is allowed for

between the rocker arm supports and the rocker
arm assemblies, when tightening the rocker arm
support capscrews, to prevent the rocker arm
assemblies from binding. Failure to allow for ade-
quate clearance, may cause damage to equipment.

NOTE: To obtain the proper end clearance belween the
intake and exhaust rocker arms and the support, place a
feeler gauge 0.015 - 0.020 in. (0.381 - 0.508 mm) forthe
exhaust rocker arm, and 0.010 - 0.015 in.

(0.254 - 0.381 mm) for the intake rocker arm, between
one end of the rocker arm and the support. The adiusting
screw tappets should be centered on the valve stem tips. lf
the tappets are not properly centered, loosen the two hex
head capscrews and slightly shift the rocker arm support.
After the best position is obtained, torque the rocker arm
support capscrews to 55 - 60 ft4b (75 - 81 N'm}

BARRING DEVICE

Figure 4.55-9. Engine Barring Device

To determine when this piston is at top dead center
(compression stroke), watch the rocker arms and
valves on its mating cylinder (see Table 4.55-2 and
Figure 4.55-7). As the exhaust valves on the mating
cylinder are closing, the intake valves begin to open. At
this point, the mating cylinder is in valve overlap (allfour
valves partially open). This means that all four valves

FORM 6277 First Edition 4.55 - 7



VALVE ADJUSTMENT

JAM NUTS AND
ADJUSTING SCREWS

5. Loosen the lock nuts and adjusting screws at all four
valve stem tips (see Figure 4.55-10). ADJUSTING SCREW LUBE OIL

.r' BALL TAPPET INSERT

Figure 4.55-12. Current RockerArm Adjusting Screws

7. Mark the two fixed valve lifter screws
(see Figure 4.55-1 4). Back out the fixed screws 1 12 turn
to remove the preload from the hydraulic lifters. Verify
that the hydraulic lifter plunger is fully extended up
against the C-clip (see Figure 4.55-13).

PLUNGER c-cl-tP

HYDRAULIC
LIFTER

\

/
PUSH
ROD

TUBE

Figure 4.55-13. Hydraulic Lifter

8. Raise the intake rocker arm until it just contacts the
intake actuator. Turn the intake rocker arm adjusting
screw (closest to the actuator arm) down until the ball
and tappet contacts the valve stem. Snugly center the
tappet on the valve stem tip.

Figure 4.55-1O. Rocker Arms

6. Look for cracks or breakage around the ball and
tappet insert of the rocker arm adjusting screws
(see Figure 4.55-11 and Figure 4.55-12). Verifythatthe
ball rotates freely in all directions without binding.
Replace the adjusting screq if necessary.

ADJUSTING SCREW LUBE OIL

.r' BALL TAPPET INSERT

Figure 4.55-11. Previous Rocker Arm Adjusting
Screws
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VALVE ADJUSTMENT

NOTE: Use finger pressure only when turning the
rocker arm adjusting screws.

9. Verify that the fixed valve lifter screw just contacts,
but does not depress, the hydraulic lifter plunger.

10. Using a valve adjusting wrench (P/N a9a287) and
screwdriver (see Figure 4.55-14), tighten the hex jam
nut to lock the seüing of the first intake rocker arm
adjusting screw.

INTAKE
ADJUSTING

scREws
EXHAUST

ADJUSTING SCREWS

F]XED LIFTER SCREWS

Figure 4.55-14. Valve Adjusting Wrench

NOTE: When tightening the hex jam nut, hold the
rocker arm adjusting screw with a screwdriver. This
method holds the adjusting screw while tightening the
jam nut, without disturbing the setting of the adjusting
screw.

11. Holding the tappet of the adjusting screw against
the valve stem tip, turn the other intake rocker arm
adjusting screw down until the tappet contacts the valve
stem. Eliminate any play.

12. Tighten the hex jam nut, to lock the setting of the
second intake rocker arm adjusting screw

13. Rotate the tappets of the two intake rocker arm
adjusting screws to feel for equal contact with the valve
stem tips. lf a tappet cannot be rotated, or if it rotates too
freely, loosen the jam nut and readjust the screw.

14. Turn the exhaust rocker arm adjusting screw down
until the tappet contacts the valve stem. Snugly center
the tappet on the valve stem tip.

15. Verify that the fixed valve lifter screw just contacts,
but does not depress, the hydraulic lifter plunger.

1 6. Tighten the hex jam nut to lock the setting of the first
exhaust rocker arm adjusting screw.

17. Holding the tappet of the adjusting screw against
the valve stem tip, turn the other exhaust rocker arm

adjusting screw down until the tappet contacts the valve
stem. Eliminate any play.

18, Tighten the hex jam nut to lock the setting of the
second exhaust rocker arm adjusting screw.

19. Rotate the tappets of the two exhaust rocker arm
adjusting screws to feel for equal contact with the valve
stem tips. Readjust, if necessary.

20. Turn the two fixed valve lifter screws clockwise 1/2
turn to their original setting. Preloading the hydraulic
lifter backs the plunger off the C-clip and moves it into
the upper range of lifter travel. Torque each valve lifter
screw to 55 - 60 ft-lb (75 - 81 N.m).

21. Rotate the tappets of the two intake and two
exhaust rocker arm adjusting screws to feel for equal
contact with the valve stem tips.

22. Rotate the engine counter - clockwise to the next
cylinder in the firing order, top dead center (compression
stroke). Repeat the above procedures for each cylinder
in the firing order (see Table 4.55-2 and Figure 4.55-7).
Watch each mating cylinder for valve overlap.

23. After all valves are adjusted and before starting the
engine. Use the engine barring device to manually rotate
the engine in a counter-clockwise direction, to be certain
that no oversights have occurred which might cause valve
and piston interference.

24. Scrape the old gasket material from the valve
covers.

25. Scrape the old gasket material from the cylinder
heads.

26. Verify that the rocker arm cover and cylinder head
gasket surfaces are clean and completelyfree of grease
and oil.

27. Place new gaskets on the rocker arm covers.

A cnunoN Carefully check the cylin-
der head for any old gas-

ket debris before installing the rocker arm covers.
Disregarding thls information could result in prod-
uct damage and/or personal injury.

28. Position the rocker arm covers on the cylinder
heads. lnstall the washers, spark plug cable clips and
rocker arm cover capscrews (2 capscrews per cover).

29. Torque the rocker arm cover capscrews to 30 - 35 ft-lb
(41 - 47 N.m) oiled.

30. lnstall the spark plug extensions. Fit the rubber
recess cover into the top of each spark plug carrier.
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sEcTloN 4.60

MAINTENANCE SCHEDULE

MAINTENANCE SCHEDULE

Table 4.60-1. Routine Maintenance Ghart

Continued

aLubricateElectric Starter Bearings

oReplaceAdmission Valve O-Ring

aClean or ReplaceAdmission Valve Assembly

aReplaceValve Cover Gasket

aAdjustValve Clearance

aTestSafety Controls

oTestOil Pressure Safety

aCheckCrankcase Pressure

TestWater Temperature Gauge

alnspect
lgnition Cables, Primary and
Secondary Connect.

aCheckBelt Tension

aCheck/FillCooling Water Analysis

aCheck/FillBattery Electrolyte

aCheck/FillPrelube Motor Reservoir

aCheck/Clean or ReplacePrecleaner Element

aRelease Trapped AirOil Filter

aCheck/FillGovernor Oil Level

aCheck/FillCrankcase Oil Level

aCheck/Fill
Cooling Systems Fluid Level
(Jacket and Auxiliary)

oClean/LubricateControl Rod Ends and Linkage

oCheck/FillAir Starter Lubricator

aCheck/Clean or ReplaceAir Cleaner Filter Element
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MAINTENANCE SCHEDULE

aReplaceSpark Plugs (2500 - 4000 hours or
as required)

aLubricateWater Pump ldler Pulley Bearings

aCleanOil Separators

oCleanCrankcase Breather

aReplaceOil Filter Elements

oDrainOil Cooler (Oil Side)

aCleanMagnetic Plugs

aCleanLube Oil Strainer Element

aChecklgnition Timing

oLubricateGovernor Rod Ends

oChange
Engine Oil (Continuous Duty, See
Table 4.30-11 , Table 4.30-1 2, and
Table 4.30-13)*

aChange
Engine Oil & Filter
(Standby Service, See Table 4.30-11 ,

Table 4.30-12, and Table 4.30-1 3)*

alnspectEngine Protection Devices

aClean and RegapSpark Plugs (or as required)

alnspect/LubricateAuxiliary Water Pump

aLubricateFan Hub And idler Pulley Bearings

aAnalysisEngine Oil

aClean and LubricateControl Linkage

aChange
Engine Oil (Excess of Continuous
Duty, See Table 4.30-11,
Table 4.30-12, and Table 4.30-13)*

aCleanOil Pan

aReplaceJacket Water Hoses

aLubricateGovernor-Synchronizer Motor
Reduction Gears

alnspectlgnition Primary Terminals,
Harness Plug

oReplaceHigh Tension Wires

alnspectFull Flow Filter Relief Valve

aCheckExhaust Back Pressure

aCleanCrankcase Oil Pickup Screen

aClean and FlushCooling System
(Jacket and Auxiliary)

oClean and lnspectTurbocharger

aLubricateGovernor-Synchronizer Motor
Bearlngs
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Continued
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MAINTENANCE SCHEDULE

alnspectAir/Fuel Module

alnspectDetonation Sensing Module

alnspectCEC lgnition

alnspect
lgnition Primary Terminals, Connec-
tions, Harness Plug, and Wires

alnspectlgnition Coils

aReplaceBelts

aClean and Inspectlntercooler

aChange
Hydraulic Governor Oil
(or as required)

aCheckCooling Water Analys¡s

aReplacePrecleaner Element

aReplaceOil Filter Seal
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SERVICEITEM

IVOIE: * See Section 4.30, Lubrication System Maintenan ce, Table 4.30-1 1 , Tabte 4.30-1 2 for ebullient cooled engines, or hot water svstem with
eng¡ne.water.temperaturc.200"F(93"C)oyab.ove(5115GLratedat220"C(104"C) Table4.30-12detaits-interualsforengine:sreceiving
normal ma¡ntenance and using gaseous fuel containing H2S in excess oi published limits.

A WNRNING
Failure to observe the above ma¡ntenance schedule
could result in severe personal injury or death.
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SECTION 4.65

ENGINE STORAGE
Consider the following factors before deciding how
much preservation is required (see Table 4.65-1):

1. Whether the engine was used, the length of service
since the last oil change.

2. The period of time the engine is likely to be idle or
inoperative.

3. The atmospheric conditions at the time and place of
storage. For example, the storage problems encoun-
tered in a tidewater warehouse will differ greatly from
those that may be experienced in a dry and dusty
location.

4. ïhe hostility of the environment and the accessibility
of the equipment for periodic inspection. An engine on a
showroom floor that is turned over and oiled occasional-
ly requires less treatment than an engine stored
indefinitely abandoned in a warehouse.

Table 4.65-1. Waukesha Engine Preservative Oil Application

PRESERVATION EQUIPMENT AND MATERIAL

Sprays And Atomizers

Often it is necessary to apply a protective compound
under difficultfield conditions. Several simple tools may
be used to atomize preservative oil and force it into the
manifolds and combustion chambers. One of these is a
manually operated atomizing gun used ordinarily to
lubricate inaccessible points on cars and truck chassis.
Another is a hand-operated pump-type sprayer with a
pointed discharge nozzle commonly used with insecti-
cides. lf desired, small oil pumps may be rigged with a
motor drive to make a convenient spray unit of the
mechanical pressure type. ln almost all cases, the air
available from shop compressor lines carries too much
moisture to be safe for this purpose. Do not use high
pressure air from this source.

338 oz (9995 cc)282 oz (8339 cc)110 gal. (416.3 l¡tres)56 oz (1680 cc)3-112 oz (1 03.5 cc)Sixteen

1 80 oz (5323 cc)138 oz (4081 cc)54 gal. (204 litres)42 oz (1242 cc)3-1 12 oz (103.5 cc)Twelve

1 28 oz (3785 cc)1 1 0 oz (3253 cc)43 gal. (162.7 litres)18 oz (540 cc)3 oz (90 cc)Six

TOTAL QUANTITY OF
ENGINE PRESERVATIVE

OIL REQUIRED
Quantity Of

Preservative Oil
Standard Oil Pan

Gapacity ln Gallons

Ounces Of
Preservative Oil

All Gylinders

Ounces Of
Preseruative Oil

Per Cylinder

NUMBER
OF

CYLINDERS

CRANKCASEUPPER CYLINDER
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ENGINE STORAGE

WAUKESHA ENGINE PRESERVATIVE O¡L
During storage, protect internal metal surfaces from the
effects of dampness, salt and other corrosive sub-
stances. Waukesha Engine Preservative Oil offers a
practical and economical solution to these storage
problems. lt contains volatile corrosion-inhibiting chem-
icals that slowly vaporize and diffuse throughout any
closed void. The chemicals form an invisible protective
layer on all surfaces contacted and allow the engine to
be safely stored for one year.

A WERNING
Waukesha Preservative Oil contains a petroleum
distillate which is harmful or fatal if swallowed. lf
taken internally, do not induce vomlting. Remove
ingested material by gastrlc lavagewith 2 to 4 quarts
or litres of tap water or mllk. Follow with fruit iuice or
vinegar to neutralize the alkali. Failure to follow
these precautions could cause severe personal
lnlury or death.

A waRNtNG
Avoid prolonged or repeated breathing of vapor.
Vapor is harmful and may cause irritation to eyes,
nose and throat. Use only with adequate ventilation.
lf affected by exposure, move to fresh air immedi-
ately and get medlcal help. Failure to follow these
precautions could cause severe personal lnlury or
death.

A WNRNING
Avold contact with eyes, skin and clothing. lf skin
contact occurs, lmmedlately flush the affected area
with plenty of water. lf eye contact occurs, flush for
at least 15 minutes and seek medical attention. lf
clothing is contamlnated, remove and wash before
using again. Failure to follow these precautions
could cause severe personal injury or death.

A WNRNING
Keep container closed and away from heat. Always
read and observe the CAUTION labels on the
containers. Do not remove or deface the container
labels. Fallure to follow these precautions could
cause severe personal lnlury or death.

WAUKESHA ENGINE PRESERVATIVE OIL USAGE

1. Verify that the engine temperature is below 100" F
(38'C).

2. Verify that both the oil and oil filter elements are
clean. The preservative oil will do an effective job only if
added to the engine oil in a clean condition. lf a high
sulfur fuel was used or if improper control of oil condition
left a highly corrosive oil in the bearings and other close
contact surfaces, then the vapors cannot form a good
protective layer. ln these circumstances, change the oil
and then run the engine long enough to ensure complete
circulation of the clean oil.

3. Add Waukesha Engine Preservative Oil to the
existing crankcase oil in an amount equivalent to 2o/o of
the total oil capacity.

4. lf possible, crank the engine for at least 20 seconds
to ensure adequate circulation of the preservative oil.

5. Add the required amount of preservative oil to each
cylinder through the spark plug hole or prechamber
admission valve opening. lnstall the plugs or admission
valves.

6. Apply the preservative oil to the rocker arm area
through light brushing or pouring. Replace the rocker
arm covers.

7. While it may not be practical to completely seal an
engine in the field, try to block the paths through which
the vaporized chemicals may escape.

8. The engine may be stored for one year. lf storage is
to exceed this period, inspect the engine annually and
repeat the preservation routine.

USE OF OTHER PRESERVATIVE OILS AND
MATERIALS

ln addition to Waukesha Engine Preservative Oil, the
following preservative oils have been found satisfactory
for the internal protection of engines (see Table 4.65-2l'.
Other equally good oils are also available, ln general,
the properties that make an oil suitable for preservative
requirements are good aging stability; high resistanceto
gumming, oxidation and polymerization; low pour point
and viscosity; freedom from acids, asphalts, resins, tars,
water and other contaminants.
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ENGINE STORAGE

#800 Reqal Oil A (R O)Texaco, lnc.

DexronAtlant¡c Richfield Company

Donax T-6Shell Oil Company

Mobil Arma 522Mobil Oil Company

No rust Engine Oil Grade 1Gulf Oil Corporation

Amoco Anti-Rust Oil 4-VAmerican Oil Company

BRAND NAMESUPPLIER

Table 4.65-2. Preservative Oils

NOTE: Waukesha Engine Preseruative Oil is not for-
mulated as a protective coating for erternal surfaces.
Excellent products for polished and machined surfaces
are available on the market and should be used when
needed. Refer to Table 4.65-3.

Table 4.65€. Protective Materials

A WARNING
To avoid severe personal injury or death, do not heat
preservative compounds to temperatures that ex-
ceed 200' F (93' C). This temperature may be
inadvertently reached by placing the container in
boiling water. Direct heating always presents a
dangerous and unnecessary fire hazard.

ENGINE STORAGE . NEW

OPERATIONAL

lnternal Component Protection

1. Mix an inhibitive type preservative oil with the engine
lubricating oil in the proportions recommended by the
manufacturer, Operate the engine until the oil is hot.
Treat the cooling water used in this run with the proper
inhibitors based on the instructions of the manufacturer.

2. Drain both the oiland cooling water while they are still
hot. For extra protection, remove the rocker arm covers
and pour a quantity of preservative oil over the rocker
arm and valve mechanisms.

3. Remove the spark plugs and add 1 00 cc (3-1 12 oz.) of
preservative oil to each cylinderhombustion chamber
(see Table 4.65-1).

4. Refill the crankcase with proper grade lube oil to
which an inhibitive type preservative oil has been added
in the recommended proportion.

External Gomponent Protection

1. Wipe the engine clean and dry.

2. Protect all engine openings against the entrance of
dirt and other foreign matter. Apply a wax type masking
tape or similar type of material over the intake openings
of air cleaners, exhaust outlets, breathers, magneto
vents, open line fittings, etc.

3. Relieve the tension on all belts to avoid deterioration
of the rubber.

4. Use a brush to apply a coating of heavy preservative
compound to all exposed machined surfaces, such as
flywheels.

5. Protect all accessory equipment (such as carbure-
tors, gas regulators, starters, generators, etc.) against
corrosion, dirt, moisture saturation and progressive
deterioration.

6. Protect the cooling system and intercoolers against
freezing, rusting or seizure of water pump seals.

7. Protect against rain, snow and temperature ex-
tremes.

8. Disconnect the batteries and remove them to a slow
charging station where they can be kept fully charged.

NOTE: Engines stored according to these instructions
using Waukesha Engine Preservative Oil will normally
be protected for one year. lf storage is to exceed this
period, inspect the engine annually and repeat the
preseruation routine.

NON.OPERATIONAL

1. Open drains, as required, to remove oil, water and
fuel.

2. Remove the spark plugs and add 100 cc (3-112 oz.) of
preservative oil to each cylinder/combustion chamber.
Crank the engine in the normal direction about one-
quarter turn, then spray each cylinder again. Repeat this
procedure at least eight times or until the engine has
been turned through two complete revolutions, so that
each valve is exposed to a coating of preservative oil.

3. Depending upon storage conditions, open the crank-
shaft and camshaft inspection doors, valve rocker
covers, gear cover plates and as many points as
possible to spray, squirt or pour oil over the interior
engine parts. Replace all spark plugs and covers.

4. Refer to Engine Storage - New, Operational, Exter-
nalComponent Protection, in this chapter.

U. S. Army Ordinance Spec.
AXS 673

(Harder Black Coat¡ng)

WED Preservative Oil,
Mil Spec. MIL-L46002 Grade 2

U.S. Army Spec.2-121
(Waxy Coating)

2-126
or SAE 30)

U. S. Army Spec.
(Available as SAE 10

EXTERNAL SURFACESINTERNAL SURFACES
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ENGINE STORAGE

ENGINE STORAGE - USED

OPERATIONAL

During normal engine operation, residues of various
combustion products accumulate in the combustion
area and in the lubricating oil. Portions of these residues
combine with atmospheric moisture to form acids and
other corrosive compounds. The following treatment will
help reduce damage from this source:

1. Run the engine until the original oil is hot. Drain oil.

2. For best results, refillthe engine with a good flushing
oil. Run the engine untilthe flushing oil is hot. Drain both
the oil and cooling water while still hot.

3. Refill the crankcase with proper grade lube oil to
which an inhibitive type preservative oil has been added
in the recommended proportion.

4. Removethe spark plugs and add 1 00 cc (3-1 l2oz.) of
preservative oil to each cylinder/combustion chamber
(see Table 4.65-1). Replace the spark plugs.

5. Refer to Engine Storage - New, Operational, Exter-
nal Component Protection, in this chapter.

NON.OPERATIONAL

1. Refer to Engine Storage - New, Non-Operational.

2. Protect the fuel system against the gumming effects
of gas residues.

3. ln those cases where fuels with high sulfur concen-
trations have been used or where extremely harsh
climatic or environmental conditions prevail, the engine
may need to be disassembled, thoroughly cleaned and
then reassembled for treatment as a new engine.

ENGINES RETURNED TO SERVICE
AFTER STORAGE

A WNRNING
Never attempt to start an engine that has been
stored without first cranking it over wlth the spark
plugs removed. Any oil, water or preservative
compound that might spurt from these openlngs
must be removed to prevent a hydraulic lock.
Contlnue to crank the engine wlth the starter until
liquld ls no longer being elected from the openings.
lnspect the intake passages and manlfolds for
thickened preservative oil. Accumulatlons of thls
type may thin out as the engine warms up and be
burned as fuel, resulting in a runaway engine.
Disregarding this information could result in severe
personal injury or death.

1. Remove the old spark plugs and crank the engine
over to remove any accumulation of oil, water or
preservative compounds.

2. Crank the engine with the starter until liquid is no
longer ejected from the openings.

3. lnspect the intake passages and manifolds for
thickened preservative oil,

4. lnstall new spark plugs.

The steps needed to bring an engine into active service
after storage in accordance with these instructions are
about the same as those normally carried out on a new
engine. Refer to Prestart lnspection and Engine Startup
Procedures in Section 3.00.
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sEcTloN 5.00

TROUBLESHOOTING

TROUBLESHOOTING
The following table is provided to assist the user in
determining the possible causes of unsatisfactory
engine operation, as well as point out the corrective
action that may be undertaken to remedy the problem.

Table 5.00-1. Troubleshooting Table

(Continued)

Knowledge of how the engine operates along with the
current readings from the engine instrument panel can
be combined with this information to provide a frame-
work for resolving actual or potential problems.

NOTE: This chart is only provided as a seruice to our
customers. lt shauld not be viewed as a reflection of
Waukesha Engine's actual experience with this product.
This chart is not "all inclusive", refer to respective sections
in this manual for details.

NOTE: Bar the engine over by hand to ver¡fy that
cylinders are clean lnspect the intake manifold for
accumulations of lube oil.

a. Remove and clean.

b. Remove and clean.

lnsufficient or no air intake:

a. Clogged intake air filters.

b. Clogged/dirty intercooler (air side)

Eng¡ne will crank, br,rt will not start.
(50' F minimum ambient Temperature)

a. Reconnect.

b. Replace ignition module as required

c. Reconnect.

d. Reset the timing.

e. Repair or replace.

f. Check gap/replace as required.

Faulty ignition system:

a. No power to ignition module .

b. Low or no output from ignition module .

c. Hall-effectpickupdisconnected, ordam-
aged.

d. lncorrect ignition timing.

e. Broken or damaged wiring.

f. Spark plug(s) not firing.

a. Check gas pressure.

Fuel system inoperative:

a. lnsufficient fuel supply or fuel pressure.

a. Build up airlgas pressure. 100 - 125 rpm
required to start eng¡ne.

b. Change lube oil or raise the oil temperature.

lnsufficient cranking speed:

a. Low starting airlgas pressure.

b. Lubeoil temperaturetoo loworviscosity
too high.

Determine cause, correct, and resetSafeties tripped.

Place fuel throttle or manual shutoff control in
ON position.

Fuel throttle or manual shutoff control in OFF
position.

Place switch in the ON position or replace if
defective.

ON-OFF switch in OFF position or defective
(if used).

Disengage loadLoad not disengaged from engine.Engine crankshaft cannot be barred
over,

REMEDYPROBABLE CAUSESYMPTOM
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TROUBLESHOOTING

Replace bearings - clean up or replace crank-
shaft, camshaft or piston pins, as required.

a. Check lube oil system; correct cause.

b. Check lube oil filters.

Seizure of bearings main, connecting rod, piston
pin or camshaft.

a. Lack of lubrication.

b. Dirt in lube oil.

Engine stops suddenly

Locate and remove obstruction,Obstructed exhaust manifold

a. Remove and clean.

b. Remove and clean.

lnsufficient intake air:

a. Clogged intake air filter(s).

b. Clogged intercooler (air side)

Determine and correct cause of overload.Excessive load causes engine to stall.

Determine and correct cause.Engine overspeed causes engine plotect¡oil
control to shut down engine.

Correct causeHigh lube oil temperature

Correct cause.High intake manifold temperature.

lnspect cooling system and components; correct
cause.

High coolant temperature causes eng¡ne
prõtection control to shut engine down.

lnspect lubr¡cating oil system and components;
correct cause.

Low oil
control

pressure causes engine protection
to shut down engine.

Check gas pressure.lnsufficient fuel supply.

Determine cause, correct, and resetSafet¡es tripped

Contact your Waukesha Engine Distributor for
assistance.

1. Add oil.

2. Clean or replace governor

1. Clean.

Governor ¡noperative:

a. Governor set incorrectlY:

b. lnsufficient oil:

1. UG-8 low oil level.

2. Water/sludge in oil passages

c. Binding control linkage:

1. Linkage dirty.

Ëngine will orank, bt¡t will not start
(cont'd).

a. Repair or replace wiring as required.
ReÍer to^Form 6263, AF M Custom Eng ¡ne
Controfo Air/Fuel Module Second Edi-
fion. Contact your Waukesha Engine
Distributor for assistance.

b. Check AFM diagnostic display codes,
and perform appropriate procedures as
outlined in FoIm 6263, AFM Custom
Enoine Control@ Air/Fuel Module Second
Edition. Contact your Waukesha Engine
Distr¡butor for assistance.

AFM lnoperative or in Alarm Condition:

a. Wiring from sensors, Air Fuel Module or
AFM áctuator damaged.

b. AFM in alarm mode

a. Check DSM diagnostic display codes,
and perform appropriate procedures as
outlined in ForD0 6268, DSM Custom
Engine Control'Ù Detonation Sens¡ng
Module lnstallation, Operation, And
Maintenance Manual. Contact your Wau-
kesha Engine Distributor for assistance.

b. Repair or replace wiring as required.
Reier to Forrn 6268, DSM Custom En-
gine Controf@ Detonation Sensing Mod-
"ute lnstallation, Operation, And llainte-
nance Manual, and rerun AutoCal pro-
gram. Contact your Waukesha Engine
Distributor f or assistance.

Detonation Senslng Moclule lnoperative or itr
Shutdown Condition:

a. DSM in shutdown mode.

b. Wiring from sensors to DSM damaged.

REMEDYPROBABLE CAUSESYMPTOM

(Cont¡nued)
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TROUBLESHOOTING

a. Contact your Waukesha Engine Distribu-
tor for assistance.

Turbocharger malfunction or failure:

a. Lack of lubrication.

Engine loses power,

Find and correct as requiredAir leaks in intake system.

a. Repair or reolace wirino as reouired.
Reier to Form'6263, AFM "Custom Èngi ne
Controt@ Air/Fuet Module Second "Edi-

f/bn. Contact your Waukesha Engine
Distributor for ass¡stance.

b. Check AFM d¡agnostic display codes,
and perform appropr¡ate procedures as
outlined in Fo¡m 6263, AFM Custom
Engine Control@ A¡r/Fuei Modute Second
Ed¡t¡on. Conlact your Waukesha Engine
Distributor for asôistance.

AFM lnoperative or in Alarm Condition:

a. Wiring from sensors, Air Fuel Module or
AFM actuator damaged.

b. AFM in alarm mode.

a. Determine if "hot" or unprocessed gas has
gone through engine that could cause
detonation. Check DSM diagnostic display
codes, and perform appropriate procei-
dures as outlined in ForrT 6268, DSM
Custom Engine Control@ Detonation
Sensing Module lnstallation, Operat¡on,
And Maintenance Manual.

Detonation sensing module, sensing detonat¡on
condition in one or more cylinders:

a. "Hot" or unprocessed gas has gone
through engine that could"cause deiona-
tion.

a. Remove and clean.

b. Remove and clean.

far¡rroNlB"i,:?îdifl ïìi;X"jf, Lllll.g
are clear. lnspect the intáke manifolá for ac-
cumulations of lube oil.

Air intake system malfunction:

a. Dirty intake air filters.

b. Clogged intercooler.

a. Check gas fuel system

lnsufficient fuel:

a. Low gas pressure

a. Repair or replace wiring as required.
Refer to.Form 6263, AF M Custom E ng ¡ n e
Control@ Air/Fuet Module Second"Edi-
f/'on. Contact your Waukesha Engine
Distributor for assistance.

b. Check AFM diagnostic display codes,
and perform appropriate procedures as
outlined in FoIm 6263, AFM Custom
Engine Control@ Air/Fuei Modute Second
Edition. Contact your Waukesha Engine
Distributor for asó¡stance.

AFM lnoperative or in Alarm Condition:

a. W¡ring from sensors, Air Fuel Module or
AFM actuator damaged.

b. AFM ¡n alarm mode.

Engine stops suddenly (Cont'd).

a. Repair or replace wiring as required. Refer
to Form 62æ, DSM Custom Engine Con-
trol@ Detonation Sensing Moduie lnstalla-
t¡on, Operation, And Ma:intenance Manual,
and rerun AutoOal program. Contact your
Waukesha Engine Distributor for assis-
tance,

b. Check DSM diagnostic display codes,
and perform appropriate procedures as
outlined in Forryr 6268, DSM Custom
Engine Controt@ Detonat¡on Sensing
Module lnstallat¡on, Operation, And
Maintenance Manual. Conlact your Wau-
kesha Engine Distributor for assistance.

Detonation Sensing Module lnoperative or in
Shutdown Conditioh:

a. Wiring from sensors to DSM damaged.

b. DSM in shutdown mode

REMEDYPROBABLE CAUSESYMPTOM

(Continued)

FORM 6277 First Edition 5.00 - 3



TROUBLESHOOTING

a. Repair or replace wir¡ng as required.
Refettoform 6263, AFM Custom Engine
Control@ Air/Fuel Module Second Ed|
f,on. Contact your Waukesha Engine
Distributor for ass¡stance.

b. Check AFM diagnostic display codes,
and perform appropriate procedures as
outlined in FoIm 6263, AFM Custom
Engine Contro9 A¡r/Fue¡ Module Second
Edition. Conlact your Waukesha Engine
Distributor f or assistance.

AFM lnoperative or in Alarm Condition:

a. Wiring from sensors, Air Fuel Module or
AFM actuator damaged.

b. AFM in alarm mode.

Engine will not run at maximum power

a. Contact your Waukesha Engine Distribu-
tor for assistance.

Engine misfiring:

a. Fuel system setting incorrect.

Clean or replace valve.Prechamber gas admission valve stuck shut.lndividual cylinders misfire.

a, Clean or replace.

b. Clean or replace.

a. Prechamber gas admission valves
sticking.

b. Admission valve plugged.

Engine cannot make rapid load
changes.

Engine misfiring:

Cal¡brate or replace tachometerTachometer inaccurate.

Engine will not reach rated speed

Re-time.lgn¡tion not properly timed.

Correct cause.Restr¡cted air intake.

a. Repair or replace wiring as required.
Refer to^Form 6263, AFM Custom Engi ne
Control@ Air/Fuel Module Second Edi-
fion. Contact your Waukesha Engine
Distrlbutor for assistance.

b. Check AFM diagnostic display codes,
and perform appropriate procedures as
outlined in FoIm 6263, AFM Custom
Eng¡ne Controt@ Air/Fuei Module Second
Edition. Conlacl your Waukesha Engine
Distributor for assistance.

AFM lnoperative or in Alarm Condition:

a. Wir¡ng from sensors, Air Fuel Module or
AFM actuator damaged.

b. AFM in alarm mode

Check fuel supply system.lnsufficient fuel supply

Determ¡ne and correct cause.Engine overloaded.

Allow engine to cool down before attempting to
stop.

Overheated combustion chamber deposits
cause the engine to run on auto ignition.

Engine will not shut down us¡ng
normal stopping procedures.

WARNING

Shut off the gas supply for posi-
tive shutdown of gas engines. In-
spect the intakê man¡fold foraccu-
mulat¡ons of lube oil.

Shut off fuel supply.Defective ON-OFF switch.

Correct as requiredExcessive exhaust system backpressure.

Engine loses power (Cont'd),

a. Readjust.

Low compression pressure:

a. Misadjusted intake and exhaust valves (if
recently overhauled).

Re-time,lgnition system timing incorrect.

a. Repair or replace gas admission valve.

Engine misflring:

a. Sticky gas admission valve.

REMEDYPROBABLE CAUSESYMPTOM

(Continued)
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TROUBLESHOOTING

lncrease line pressurelnsufficient line pressure.Low gas/air pressure.

Clean.Dirty oil cooler

Operate within maximum safe tilt angles
(see Specifications).

Engine is operated at angles that exceed the
maximum safe tilt specificatlon.

Remove and clean screen(s)Clogged oil inlet screen(s)

Use oil grade recommended. Check for water
leaks ¡nto oil.

Lube oil foaming

Change to higher viscosity oil as recommendedLube oil of low viscosity.

Change oil and filter elements. Determ¡ne and
correct source of dilution.

Lube oil dilution

Refer to Table 1.15-2 and readjust oil pressure
regulating valve to proper pressure at governed
speed.

Oil pressure regulat¡ng valve set too low.

Low or fluctuating lube oil pressure.

Shut down the
engine immedi-

ately.

Clean and polish valveLube oil pressure regulating valve stuck in open
position.

Change elements; clean filter.Lube oil filters plugged.

Renew gauge line; open valveOil gauge line plugged or valve shut.

Compare to master gauge. Replace gauge if
necessary.

Lube oil pressure gauge inaccurate.

Add oil as requiredlnsufficient oil.

a. Repair or replace components as required.

b. Reset per fuel system specification.

c. Clean or replace valve.

Engine misfiring:

a. Faulty ignition system.

b. Prechamber fuel system incorrectly set.

c. Sticking gas admission valve.

Emission levels too high

a. Repair or replace wiring as required.
Referto Form 6263,AFM Custom Eng¡ne
Controt@ AilFuet Module SecondEdi-
ûbn. Contact your Waukesha Engine
Distributor for assistance.

b. Check AFM diagnostic display codes,
and perform appropriate procedures as
outlined in FoIm 6263, AFM Custom
Engine Controt@ A¡lFuei Module Second
Ed¡t¡on. Conlact your Waukesha Engine
Distributor for assistance.

AFM lnoperative or in Alarm Condition:

a. Wiring from sensors, Air Fuel Module or
AFM actuator damaged.

b. AFM in alarm mode.

Reset to specification.Airfuel ratio incorrect.

Reset to specification.Advanced ignition timing.

a. Clean and regap, or replace spark plugs.

b. Clean or replace valve.

Engine misfiring:

a. Spark plugs misfiring.

b. Sticking gas admission valve

Engine detonates.

Reset to specificationlncorrect ignition timing

Determine and correct cause of overload.Engine overloaded

REMEDYPROBABLE CAUSESYMPTOM
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TROUBLESHOOTING

a. Replace elements.

b. Replace elements.

c. Replace air intake filters.

Lube oil contam¡nated with dirt:

a. Lube oil filter bypass valves opening
because elements are plugged.

b. Lube oil filter elements punctured.

c. Air intake filters punctured.

Lube oil contam¡nation NOTE: Change oil.Lube oil contaminated with water:

Contact your Waukesha Engine Distributor for
assistance.

Worn piston rings or liners.

High lube oil consumption.

Ghange to a viscos¡ty recommended for
operating temperatures.

lmproper viscosity.

Locate and repair leaks.Oil leaks in lube oil system.

Clean heat exchanger/intercooler,Clogged heat exchanger or ¡ntercooler

High auxiliary water temperature.

Replace or adiust beltsBroken or loose auxiliary water pump belts.

Replace line or open valve.Clogged gauge line or the gauge l¡ne valve is
shut.

Compare to master gauge; replace gauge if
necessary.

Gauge inaccurate.

Reset ignition tim¡ng.lncorrect ign¡tion timing.

High jacket water temperature.

Completely thaw cooling system before
restarting engine.

Frozen coolant.

Repair pump.Leaking pump seals.

Determine and correct cause.Engine overloaded.

Purge air from cooling system.Air bound cooling system

Replace or adiust beltsBroken or loose water pump belts.

Fill cooling system.Low coolant level

Replace line, open valve.Gauge line clogged or valve shut.

Allow engine to cool

Compare to master gauge; replace gauge if
necessary.

Gauge inaccurate

Compare to master gauge; replace gauge if
necessary.

Gauge inaccurate.Low ¡acket water temperature.

Change to lower viscosity oil as recommended.Lubricating oil of high viscos¡ty

High lube oil pressure. Refer Section 4.30 Lube Oil Pressure Adjust-
ment, and readjust oil pressure regulating valve
to proper pressure.

Misadjusted oil pressure regulating valve.

a. Repair or replace wiring as required.
Refer tof orm 6263, AF M Custom Eng¡ ne
Control@ Air/Fuel Module Second Edi-
f/'on. Contact your Waukesha Engine
Distributor for assistance.

b. Check AFM diagnostic display codes,
and perform appropriate procedures as
outlined in FoIm 6263, AFM Custom
Engine Controt@ A¡lFuei Modute Second
Ed¡t¡on. Contact your Waukesha Engine
Distributor for assistance.

AFM lnoperative or in Alarm Condition:

a. Wiring from sensors, Air Fuel Module or
AFM actuator damaged.

b. AFM in alarm mode.

High gâ6/alr pr6ssure

Reduce line pressure.Excessive line pressure.

Replace spring.lncorrect spring in gas regulator,

Readiust,lncorrectly adjusted gas regulator

REMEDYPROBABLE CAUSESYMPTOM

(Continued)
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TROUBLESHOOTING

Contact your Waukesha Engine Distr¡butor for
assistance

Misfitted or excessively worn timing gears.

Knocking or unusual noises

Contact your Waukesha Engine Distributor for
assistance.

Excessive crankshaft end play

Contact your Waukesha Engine Distributor for
assistance.

Loose piston pins (failed).

Contact your Waukesha Engine Distributor for
assistance.

Loose bear¡ngs (failed).

Adjust to specificationExcessive valve clearance.

b. Determine if "hot" or unprocessed gas has
gone through engine that could cause
detonation. Check DSM diagnostic display
codes, and perform appropriate proce-
dures as outlined in Form 6268, DSM
Custom Eng¡ne Control@ Detonation
Sensing Module lnstallat¡on, Operation,
And Ma¡ntenance Manual.

Detonation sensing module, sensing detonation
condition in one or more cylinders:

b. "Hot" or unprocessed gas has gone
through eng¡ne that could cause detona-
t¡on.

RetimeOverly advanced ignition timing

Determ¡ne and correct cause.Engine overloaded.

Adjust timing for the fuel usedLow octane fuel.

See Low Lubricating Oil Pressure causes.Low lubricating oil pressure.

High lube oil temperature.

Clean or replace.DiÌ1y iacket water heat exchanger or radiator,

a. See High Auxiliary Water Temperature
causes.

b. Clean or replace.

c. Replace or adjust belts.

lnsufiicient cooling:

a. High auxiliary water temperature.

b. Dirty lube oil cooler.

c. Broken or loose auxiliary water pump
belts.

Determine and correct cause.Engine overloaded.

Compare to master gauge; replace gauge if
necessary.

Gauge inaccurate

Contact your Waukesha Engine Distributor for
assistance.

Loose flywheel

Stop engine at
once; investigate

cause.

a. Contact your Waukesha Engine
Distributor for assistance.

b. Contact your Waukesha Engine
Distributor for assistance.

c. Contact your Waukesha Engine
D¡stributor for assistance.

Crankshaft:

a. Broken.

b. Main bearing nuts loose.

c. Crankshaft counterweight loose.

a. Contact your Waukesha Engine
Distributor for assistance.

Vibration damper:

a. Loose.

a. Contact your Waukesha Engine
Distributor for assistance.

Foundation bolts:

a. Loose.

Refer to Engine Detonates causes.Engine misfiringExcessive vibration.

REMEDYPROBABLE CAUSESYMPTOM
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TROUBLESHOOTING

Contact your Waukesha Engine Distributor for
assistance.

Governor drive gear dampers are worn out.

Contact your Waukesha Engine Distributor for
assistance.

Fuel pressure unstable and "hunt¡ng"

Contact your Waukesha Engine Distributor for
âssistânce-

Governor compensation set too low.

Contact your Waukesha Engine Distributor for
assistance.

lncorrect angle on governor terminal shaft.

Contact your Waukesha Engine Distributor for
assistance.

Governor rod length incorrect.

Contact your Waukesha Engine Distributor for
assistance.

Governor linkage loose or sloppy.

Contact your Waukesha Engine D¡stributor for
assistance.

Governor linkage binding or sticking.

Clean fuel supply line and filters.Restricted fuel supplyGOVERNOR: UG-8 Engine will not
pick up rated load

Reduce load.Engine overloadedGOVERNOR: UG-8 Engine is slow to
respond to speed or load changes

Add oil to correct level on gauge glass. Check
for leaks, especially at drive shaft.

Low oil level.

GOVERNOR: UG-8 Engine hunts or
surges.

Drain oil and refillFoamy oil in governor.

Drain oil, clean governor and refillDirty oil in governor,

Contact your Waukesha Engine Distributor for
assistance.

Low lube oil pressure. lmproper bearing
lubrication. Load engine before warm oil is
supplied to the turbocharger.

TURBOCHARGER: Excessive noise
or vibration.

Determine and correct cause.Engine overloaded.

Excessive fuel consumption

Set timing to specifications.Retarded ignition timing

Contact your Waukêsha Englne Dlstrlbutor for
assistânce.

Leaks in fuel system,

REMEDYPROBABLE CAUSESYMPTOM
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A
Air lntake System Description

AirCleaner(s)...
Carburetor(s) And lntake Manifold(s)
lntercooler(s).....
Turbocharger(s) . .

Air lntake System Maintenance . . . . . .

Air Filter Maintenance . . . .

B
Basic Engine Description

c
Component Descriptions

Camshafts
Carburetor(s)
CEC Detonation Sensing Module , . . .

CEC lgnition Module
Connecting Rods .

Crankcase
Crankshaft
Cylinder Head And Valves
Cylinder Liners
Exhaust Manifold(s)
lnstrument Panel .

lntake Manifold(s)
lntercooler(s).....
Pistons
Serial Numbers And Engine Nameplate
Turbocharger(s) . .

Cooling System Description
Auxiliary Remote Heat Transfer Device
Auxiliary Water Pump .

Cluster Thermostat Housing
Exhaust Manifold
lntercooler(s).....
Jacket Water Header/Jacket Water . . .

Jacket Water Pump
OilCooler
Remote Heat Transfer Device
Water Manifold

Cooling System Maintenance . .... . .. .

Auxiliary Cooling Water Circuit -
lnitial Fill

Auxiliary Water Pump Bearings
Lubrication

Auxiliary Water Pump Drive Belt
Replacement.....

Auxiliary Water Pump Drive Belt
Tension Adjustment

Cooling System Additives

ALPHABETICAL INDEX

2.15 - 1

2.15 - 1

2j5 - 1

2.15 - 2
2.15 - 2
4.15 - 1

4.15 - 1

1.15 - 1

Cooling System Specifications And
Recommendations

Cooling Water Circuits - Drain And
Flush .

Cooling Water System - Air Bleed. . . . .

Grease Recommendations
ldler Pulley Bearing Lubrication
Jacket Cooling Water Circuit - lnitial Fill
Jacket Water Pump Belts Replacement
Jacket Water Pump Belts Tension

Adjustment
JackeVAuxiliary Water Pump lnspection

Crankcase Breather System Description .

Breather Regulator
Choke ValveA,/acuum Valve

Maintenance....
OilSeparator(s) ..
Pressure Relief Valves
Separator Screen
Venturi Extractor

Crankcase Breather System Maintenance
Oil Separator(s) Maintenance .

Pressure Adjustment
Pressure Adjustment Controls
Pressure Check
Pressure Relief Valves Maintenance . . .

Regulator Cleaning And lnspection . . . .

Regulator Maintenance . . . .

Separator Screen Maintenance . . . . . . .

E
Engine During Operation Checks

Engine ldentification Views
511sGL
Six Cylinder GL, . .

Sixteen Cylinder GL . . .

Twelve Cylinder GL . .

Engine Performance Record

Engine Protection Shutdown System
Description Options

K-Type Thermocouples .

Customer Supplied Control Switches
Detonation Module And Sensors . . . . .

Manual Shutdown Lever And Governor
Speed Control Lever.

Manual Shutdown Switch/Switches . . .

Optional lnstrument Panel
Pressure And Temperature Switch

Calibration
Thermocouple Junction Box . .

Engine Protection Shutdown System
Maintenance ... .

K-Type Thermocouples .

4.25 - 2

4.25 - 5
4.25 - 4
4.25 - I
4.25 - I
4.25 - 3
4.25 - I

4.25 - 11

4.25 - 16

2.40 - 1

2.40 - 5

2.40 - 4
2.40 - 2
2.40 - 5
2.40 - 1

2.40 - 5
4.40 - 1

4,40 - 3
4.40 - 7
4.40 - 6
4.40 - 5
4.40 - 8
4.40 - I
4.40 - 7
4.40 - 1

1.15 - 2
1.15 - 2
1.15 - 3
1,15 - 3
1.15 - 2
1.15 - 2
1.15 - 2
1.15 - 2
1.15 - 2
1.15 - 2
1.15 - 2
1.15 - 3
1.15 - 2
1.15 - 3
1.15 - 2
1.15 - 3
1.15 - 2
2.25 - 1

2.25 - 5
2.25 - 4
2.25 - 3
2.25 - 1

2.25 - 4
2.25 - 1

2.25 - 3
2.25 - 5
2.25 - 4
2.25 - 3
4.25 - 1

4.25 - 4

4.25 - 8

4.25 - 13

4.25 - 14
4.25 - 1

3.00 - 6
1.15 - 6
1.15 - 9
1.15 - 6

1.15 - 16
1.15 - 13

3.00 - 11

2.50 - 1

2.50 - 1

2.50 - 4
2.50 - 5

2.50 - 3
2.50 - 4
2.50 - 4

2.50 - 4
2.50 - 3

4.50 - 1

4.50 - 1
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Detonation Module And Sensors . . . .

Manual Shutdown Lever .

Optional lnstrument Panel
Pressure And Temperature Switches

Calibration

Engine Rigging And Lifting
Correct Method
Location Of The Lifting Eyes

Engine Shutdown Procedures
Emergency Shutdown
Routine Shutdown

Engine Specifications . ..
Engine Startup Procedures

Engine Storage
Preservation Equipment And Material

Engine Storage - New
Non-Operational .

Operational
External Component Protection . . .

lnternal Component Protection . . . .

Engine Storage - Used
Non-Operational .

Operational

Engine Timing Data .

Engines Returned To Service After
Storage

Exhaust System Description
Exhaust Manifold
Turbochargers ..
Wastegates

Exhaust System Maintenance . . . . . . . .

Backpressure Measurement
lnspection
Temperature Monitoring

F
Fuel System Description

Adrnission Valve Assennblies .

Carburetor(s)
CEC AirlFuel Module System
Draw-thru Engines
Main FuelGas Pressure Regulators . .

Prechamber Gas Safety Shutdown
Valve .

Prechamber Gas Valve
Prechamber Regulator
Prechambers And Spark Plug Carriers

Fuel System Maintenance . . . .

Admission Valve Maintenance

General lnformation . . . .

Features And Benefits

4.50 - 2
4.50 - 1

4.50 - 1

G

H

I

4.50 - 1

1.10 - 1

1.10 - 1

1.10 - 1

3.00 - I
3.00 - I
3.00 - I

1.15 - 19

3.00 - 3
4.65 - 1

4.65 - 1

4.65 - 3
4.65 - 3
4.65 - 3
4.65 - 3
4.65 - 3
4.65 - 4
4.65 - 4
4.65 - 4

1.15 - 24

4.65 - 4
2.35 - 1

2.35 - 1

2.35 - 2
2.35 - 2
4.35 - 1

4.35 - 1

4.35 - 1

4.35 - 1

2.O5 - 1

2.05 - 3
2.O5 - 2
2.O5 - 4
2.05 - 5
2.05 - 1

2.05 - 3
2.05 - 2
2.05 - 2
2.O5 - 4
4.05 - 1

4.05 - 1

1.15 - 1

1.15 - 1

4.30 - 13
4.30 - 15
4.30 - 14
4.30 - 10

..4.30-1

. 4.30 - 19

..4.30-3

. 4.30 - 15

. 4.30 - 24

. 4.30 - 23

. 4.30 - 24

. 4.30 - 11

How To Use This Manual vil

lgnitionMaintenance ...4.10-1
CEC lgnition Module Timing Adjustment -

Dynamic .4.10-10
lgnition System General Maintenance And

lnspection 4.10 - 11

lgnition Timing Adjustment - Dynamic
(Magneto System) 4.10 - I

SparkPlugMaintenance - CSA .... 4.10 -5
Spark Plug Maintenance - Non-CSA ... . . 4.10 - 1

lgnition System Description . 2JO - 1,2.10 - 2
CEC Detonation Sensing Module . . 2.10 - 5
CEC lgnition Module . 21O - 2
CSA lgnition System . 21O - 4
Magneto lgnition System . ... 2.1O - 4
Spark Plug, Spark Plug Carriers, And

Connectors 2.1O - 1

L
Lubrication System Description

ln-line Lubricator
lnternal Oil Control
MICROSPIN'" Cleanable Lube Oil Filtering

System
OilCooler
Oil Pan And Pickup Screen
Oil Pump
OilStrainer
Prelube Pump/Motor
Prelube Pushbutton Valve .

Prelube System Components . . . . .

Prelube Valve .

2.30 - 1

2.30 - 8
2.30 - 1

2.30 - 6
2.30 - 5
2.30 - 4
2.30 - 4
2.30 - 5
2.30 - 7
õar,ì a

2.30 - 1

2.30 - 7

Lubrication System Maintenance .. ..
CatalystContaminants . . .

Crankcase Oil Level Checking . . . . .

ln-line Lubricator
Low Ambient Temperature Operation
Lube Oil Condemning Limits
Lube Oil Consumption Rates
Lube Oil Filter Maintenance
Lube Oil Filter Relief Valve

Maintenance
Lube Oil Pressure Adjustment . . . . .

Lube Oil Strainer Maintenance . . . . .

Lube Oil System Air Bleed
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Lubricating Oil Performance . .

Magnetic Plug Maintenance ... . . . . . j. .

MICROSPIN" Maintenance . .

Multi-Viscosity Oils
OilAdditives
OilChange
Oil Consumption Rate Formulas
Oil Cooler And Lube Oil Filter lnstallation

Requirements . . .

Oil Cooler Maintenance . . . .

Oil Designations . .

Oil Fill -lnitial Procedure
Oil Filtration Requirement .. . . .

Oil Pan Maintenance . ...
Oil Pickup Screen Maintenance . .. . . ... .

Oil Recommendations
Oil System Piping Purge
Oil Viscosity Selection
Prelube Y-Strainer Maintenance . . . . . . . .

Recommendations For Fuel Gas Filtration
Of Solids And Liquids

Recommended Lube Oils For Landfill Gas
Applications

Recommended Oil Change lntervals . . . .

Sour Gas, Alternate Fuel Gas, And
LandfillGas Recommendations . . .. .

Synthetic Oils . .

Waukesha Cogeneration lnstallations -
Oil Recommendations

S
Safety lntroduction

Acids .

Batteries
Body Protection . .

Chemicals
Cleaning Solvents
General
Liquid Nitrogen/Dry lce . .

Components . ...
Heated Or Frozen
lnterferenceFit...

Cooling System
Electrical

General
lgnition

Equipment Repair And Service
Exhaust
Fire Protection . .

Fuels .

Gaseous
General
Liquid

lntoxicants And Narcotics . . .

Pressurized Fluids/Gas/Air . . . .

Protective Guards
Safety Tags And Decals
Spríngs
Tools .

Electrical
Hydraulic
Pneumatic

Weight
Welding

General
On Engine

Service Tools List

Speed Governing System Description . .

ControlPanel .

Governor Linkage
Magnetic Pickup
Overspeed Governor
Woodward EG-3P Electronic Governor
Woodward UG-8 Dial Governor . . . . .

Woodward UG-8 Governor
Woodward UG-Actuator Governor . . .

Speed Governing System Maintenance .

Governor Maintenance . . . .

Governor Rod Maintenance .

4.30 - 19
4.30 - 15
4.30 - 17
4.30 - 24
4.30 - 19
4.30 - 3

4.30 - 24

,4.30-2
4.30 - 10
4.30 - 19
4.30 - 1

4.30 - 19
4.30 - 4
4.30 - 5

4.30 - 19
4.30 - 2

4.30 - 24
4.30 - 16

. 1.05 - 1

. 1.05 - 2

. 1.05 - 2

. 1.05 - 2

.1.05-2

. 1.05 - 2

.1.05-2

.1.O5-2

. 1.05 - 2

. 1.05 - 2

. 1.05 - 2

. 1.05 - s

.1.05-3

. 1.05 - 3

. 1.05 - 3

. 1.05 - 1

. 1.05 - 3

. 1.05 - 3

. 1.05 - 3

.1.05-4

. 1.05 - 3

.1.05-4

. 1.05 - 4

.1.05-4

.1.05-4

. 1.05 - 1

,1.05-4
, 1.05 - 4
.1.05-4
, 1.05 - 5

1.05 - 5
1.05 - 5
1.05 - 5
1.05 - 5
1.05 - 5

1.15 - 24

2.00 - 1

2.OO - 4
2.00 - 3
2.00 - 3
2.00 - 2
2.OO - 2
2.OO - 1

2.00 - 1

2.00 - 1

4.00 - 1

4.00 - 1

4.OO - 2

4.30 - 22

4.30 - 21
4.30 - 25

4.30 - 21

4.30 - 24

4.30 - 20

M
Maintenance Of Standby Units

Maintenance Schedule

P
Prelube And Starting System Description

ln-line Lubricator
Prelube Pump And Motor
Prelube Pushbutton Valve .

Start Pushbutton Valve
Starter Motor - Air/Gas
Starter Motor - Electric Start .

Prelube And Starting System Maintenance
Air/Gas Starter - Lubrication Reservoir
Electric Starter System
ln-line Lubricator

Prestart lnspection

3.00 - 11

4.60 - 1

2.45 - 1

2.45 - 2
2.45 - 1

2.45 - 1

2.45 - 2
2.45 - 2
2.45 - 2
4.45 - 1

4.45 - 1

4.45 - 1

4.45 - 2
3.00 - 1
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T
Torque Values

Troubleshooting . . .

Turbocharger System Description .

Turbochargers . .

Turbocharger System Mai ntenance
lnspection
Lubrication Check

V
Valve Adjustment .

lntake/Exhaust Valves - 511SGL Only
lntake/Exhaust Valves - 6,12, And 16

Cylinder Gas - Excluding 511sGL

W
Warning Tags And Decal Locations

VHP 12 Cylinder
VHP 16 Cylinder
VHP 6 Cylinder

Waukesha Engine Preservative Oil . .

Preservative Oil Usage
Use Of Other Preservative Oils And

Materials

1.15 - 22

5.00 - 1

2.20 - 1

2.20 - 1

4.20 - 1

4.20 - 1

4.20 - 2

4.55 - 1

4.55 - 1

4.55 - 5

1.00 - 1

1.00 - 4
1.00 - 7
1.00 - 2
4.65 - 2
4.65 - 2

4.65 - 2
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WAUKESHA ENGTNE DtVtStON, DRESSER EQU|PMENT GROUB tNC.
EXPRESS LIMITED WARRANTY FOR PRODUCTS USED IN CONTINUOUS DUTYAPPLICATIONS

INTRODUCTION

CONTINUOUS DUTY DEFINITION: The highest load and speed which can be applied, subject to Waukesha's approved ratings in effect at time of sale.

I. TERMS OF EXPRESS LIMITED WARRANW

Waukesha Engine Division warranls that it will repair or replace, AT ITS ELECTION AND EXPENSE, any part of an engine, or Enginalor@, or product (hereinafter
referred to as "Products") manufactured by Waukesha, which proves to have had a defect in material or workmanship.

II. TERM LIMITATIONS OF EXPRESS LIMITED WARRANTY

A, This coverage shall commence upon init¡al new Products slart-up date and shall expire upon the earl¡er of the follow¡ngl

1 . 1 2 months after the inilial new Products slart-up date; or

2. 24 months after lhe original shipment date of the covered products by Waukesha Engine Division.

B. Notwithstanding the foregoing, Waukesha further warrants that the cylinder block casting, cylinder head caslings, connecting rod
forging will be free from defects in material or workmanship. This additional warranty only covers failures of lhe specific items noted

This coverage shall expire upon the earlier of the following:

1 . 60 months after the in¡l¡al new Products slart-up date; or

2. 25,OOO hours ofoperation ofthe covered Products; or

3. 72 months after the original shipment date of the covered Products by Waukesha Engine Division.

NOTE: No damage from othet sources, such as damage from the loss of a crankshaft bearing, shall be considered as a forging defect.

III. WAUKESHA'S RESPONSIBIL¡TIES UNDER THE EXPRESS LIMITED WARRANW

Waukesha shall be responsible for:

A. The repair or replacemenl, at Waukesha's election, of covered defective parts and all reasonable labor required regarding a warranted failure during the
express limited warranty term. All such labor shall be provided by Waukesha's authorized contraclor or distributor.

B. Reasonable and necessary lravel and expenses incurred by Waukesha's authorized contractor or distributor.

C, Replacement of lubricating oil, coolant, filter elements, or other normal maintenance ilems that are contam¡nated and/or damaged as a direct result of a
warranted failure.

NOTWITHSTANDING THE FOREGOING, WAUKESHA SHALL NOT BE RESPONSIBLE FOR LABOR COSTS ASSOCIATED WITH WARRANTY CLAIMS
BROUGHT PURSUANT TO SUBPARAGRAPH II(B).

IV. OWNER'S RESPONSIB]LITIES UNDER THE EXPRESS LIMITED WARRANTY

Owner shall be responsible for:

A. The operation and maintenance of the Products within the guidelines establ¡shed by Waukesha.

B. Making the Products available to Waukesha or Waukesha's authorized contractors or distributors for any warranly repair, during normal business hours.

C. All additional costs incurred for premium or overt¡me labor, should owner request lhat repairs be made on a premium or overt¡me schedule.

D. All costs incurred as the result of removal or reinslallation of the Products as may be required 1o effect any warranted repair.

E. All administralive costs and expenses resulting from a warranled failure.

F. Any costs of transportation, towing, repair facil¡t¡es, or assoc¡ated costs.

G. All labor, lravel,mileage,andotherrelatedcostsandexpensesassociatedwithaclaimmadepursuanttosubparagraphll(B)above.

H. Loss of revenue and loss of/or damage to real and/or personal property.

V. LIMITATION OF WAUKESHAS OBLIGATIONS

The obligations of Waukesha under this express limited warranty shall be waived and voided, and Waukesha shall not, thereafter, be responsible for:
A. Any failure resulting from owner or operator abuse or neglect, including bul not by way of limitation, any operation, inslallation, application, or maintenance

practice not in accordance with guidelines or specif¡cations established by Waukesha; or

B. Any failure resulting from unauthorized modifications or repairs of the Products; or

C. Any failure resulting from overload, overspeed, overheat, accident, improper slorage; or

D. Failure of owner to promptly provide notice of a claimed defect; or

E. Failure of Products for which Waukesha did not rece¡ve properly completed starl-up reports; or

F. Repairs of a covered failure performed wilh non-genuine Waukesha parts; or

G. Repairs of covered failure performed by non-authorized contraclors or distr¡butors; or

H. Failure to make Products available to Waukesha or its authorized representatives; or

L Failure to supply documents such as drawings and specifications relat¡ng to the specific application of lhe Product.

VI. APPLICATION AND EXPIRATION

The warranties set out above are enended to all owners in the original chain of distributron. The warranties and obligations of Waukesha shall expire and be of no
further effect upon the dates of expiration of the appllcable warranty periods.

THE FOREGOING SETS FORTH WAUKESHA'S ONLY OBLIGATIONS AND OWNERS' EXCLUSIVE REMEDY FOR BREACH OF WARRANry WHETHEF SUCH
CLAIMS ARE BASED ON BREACH OF CONTRACT TORT (INCLUDING NEGLIGENCE AND STRICT LIABILITÐ, OR OTHER THEORIES, AND THE
FOREGOING IS EXPRESSLY IN LIEU OF OTHER WABRANTIES WHATSOEVER EXPRESSED, IMPLIED, AND STATUTOHY INCLUDING WITHOUT
LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILIW AND FITNESS.

Notwithstand¡ng the preceding, ¡n no event shall Waukesha be liable for any direct, special, ¡nc¡dental or consequential damages (whether denominated in
conlract, tort, strict liabil¡ty, negligence or other theories) aris¡ng out of this Agreement or the use of any Products prov¡ded under th¡s Agreement.

Any action ar¡sing hereunder or relat¡ng hereto, whether based on breach of contract, tort (including negligence and strict l¡ability), or olhertheor¡es must be
commenced w¡thin two (2) years after the cause of action accrues or it shall be barred.

All disputes and claims between the part¡es which may arise out of or in connection wlth this Contract shall be settled by good fa¡th negot¡at¡on between an
executive level representative of each party. lf the parties are nonetheless unable to reach agreement, such dispute shall be resolved by binding arb¡trat¡on.
The arbitration shall be administered by the Amerlcan Arbitration Association according to its rules of Commercial Arbitrat¡on then in iorce. The arbitration
shall take place in M¡lwaukee, Wisconsin, before one arbitrator. The language lo be used in the arb¡tration shall be English. The law ot Texas shall govern.
Judgment upon the award of the arbiÛators may be entered ¡n any court of competent ¡urisd¡ction.
M-760 Effective November 1, 1994
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WAUKESHA ENGINE DMSION, DRESSER EQUIPMENT GROUB lNC.
Ð(PRESS UMITED WARRANry FOR PRODUCTS OPERATED IN EXCESS OF CONTINUOUS DUTY RATINGS

INTRODUCTION

Th¡s warranty only appl¡es 10 engines which Waukesha Engine Div¡sion has approved to operate ¡n excess of the conlinuous duty rating.

APPLICATIONS COVERED BY THIS WARRANTY
Standby Sêrv¡ce Appl¡cations: This rating applies to those systems used as a secondary or backup source of electrical power. This raling is the outpul the system will
produce continuously (no overload), 24 hours per day for the duration of the prime power source outage.

lnterm¡ttent Service Appllcatlons: This rating is the highest load and speed that can be applied in variable speed mechanical system applica'tions only (i.e., blowers,
pumps, compressors, eiC.¡. Operation at this rating is l¡mited to a maximum of 3500 hours/year. For cont¡nuous operation for any length of time between the continuous
and inlermittent ratings see the Peak Shaving Application rating procedure.

Peak Shaving Applicat¡ons for VHP Natural Gas Engines: The Rating for a Peak Shaving Application is based on the numberofhorsepower-hours avallable pêr year
at site specifiCcohditions, All applications using a Peak Shaving Rating require a signed Special Application Approval (SAA) from Waukesha's Application Engineenng
Departmenl.

I. TERMS OF EXPRESS LIMITED WARRANW
Waukesha Engine Division warrants that it will repair or replace, AT ITS ELECTION AND EXPENSE, any part.of an engine,.or engine powered Enginator@
(hereinafter ref:erred to as "Products") manufactured by Waukesha, which proves to have had a defect in material or workmanship.

II. TERM LIMITATIONS OF EXPRESS LIMITED WARRANTY
A. This coverage shall commence upon inilial new Products start-up date and shall exp¡re upon the earlier of the following:

1 . 60 months or 3500 hours, whichever occurs first, after the initial new Products start-up date: or

2. 72 months after the original shipment date of the covered products by Waukesha Engine Division.

B. Notwilhstand¡ng the foregoing, Waukesha further warranls that the cylinder block casting, cylinder head castings, connecting rod forgings, and crankshaft
forging will be free from defects ¡n mater¡al or workmanship, This addit¡onal warranty only covers failure of the specific items noted within this subparagraph.

This coverage shall expire upon the earlier of lhe following:

1 . 60 months after the initial new Products start-up date; or

2. 25,oOO hours of operation of the covered Products; or

3. 72 months after the original shipment date of the covered Products by Waukesha Engine Division.

NOTE: No damage from other soutces, such as damage from the loss of a crankshaft bearing, shall be considered as a forging defect.

III, WAUKESHAS RESPONSIBILITIES UNDER THE EXPRESS LIMITED WARRANW
Waukesha shall 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 lim¡ted warranly term. All such labor shall be provided by Waukesha's authorized conlractor or distributor.

B. Reasonable and necessary lravel and expenses incurred by Waukesha's authorized contraclors or dislribulor.

C. Replacement of lubricaling oil, coolant, filter elements, or other normal maintenance items that are contaminated and/or damaged as a direct result of a warmnted failure.

NOTWITHSTANDING THE FOREGOING, WAUKESHA SHALL NOT BE RESPONSIBLE FOR LABOR COSTS ASSOCIATED WITH WARRANTY CLAIMS
BROUGHT PURSUANTTO SUBPARAGRAPH II (B).

IV. OWNER'S RESPONSIBILITIES UNDER THE EXPRESS LIMITED WARRANTY
Owner shall be responsible for:

A. The operation of the product within the allowable HP-HR/YR rat¡ng granted by lhe specific Special Application Approval for the Product.

B. The operation and maintenance of the Products within the guidelines established by Waukesha.

C. Mak¡ng the Products available to Waukesha or Waukesha's authorized contractors or distr¡butors for any warranty repai¡ during normal business hours.

D. All additional costs incurred for premium or overlime labor, should owner request that Íepairs be made on a prem¡um or overtime schedule.

E. All costs incurred as the result of removal or reinstallation of the Products as may be required to effect any warranted repair.

F. All administrative costs and expenses resulting from a warranted failure.

G. Any costs of transportation, towing, repai. facilities, or associated costs.

H. All labor,travel,mileage,andotherrelatedcostsandexpensesassociatedwithaclaimmadepursuantlosubparagraphll (B)above.

l. Loss of revenue and loss oflor damage to real and/or personal property.

V. LIMITATION OF WAUKESHA'S OBLIGATIONS
The obligalions of Waukesha under this express limited warranty shall be waived and voided, and Waukesha shall not, thereafte¡ be responsible for:
A. Any failure resulting from owner or operator abuse or neglect, including but not by way of limitation, any operat¡on, ¡nstallation, application, or maintenance

practice not in accordance with guidelines or specificalions established by Waukesha; or

B. Any failure resuliing from unauthorized modifications or repairs of the Products: or

C, Anyfailure resulting from overload, overspeed, overheat, accident, improperstorage; or
^f ^ ^r^:-^¡ a^1^^+ ^.u, r afiurc u¡ uwrrcr tu PrurrrP¡ry P¡uvruE rruruË

E. Failure of Products for which Waukesha did not receive properly completed start-up reports; or

F. Repairs of a covered failure performed with non-genuine Waukesha parts; or

G. Repairs of a covered failure performed by non-aulhor¡zed contractors or distributors; or

H. Fa¡lure to make Products available to Waukesha or its author¡zed representatives; or

L Failure 1o supply documents such as drawings and specifications relating to the specific applicalion of the Products.

VI. APPLICABILITY AND EXPIRAT¡ON
The warranties set out above are extended to all owners in the original chain of distr¡bution. The warrant¡es and obligations of Waukesha shall expire and be of no
further effect upon the dates of expirat¡on of the applicable warranty periods,

THE FOREGOING SETS FORTH WAUKESH¡IS ONLY OBLIGATIONS AND OWNÉRS' EXCLUSIVE REMEDY FOR BREACH OF WARRANry WHETHEF SUCH
CLAIMS ARE BASED ON BREACH OF CONTRACT, TORT (NCLUDING NEGLIGENCE AND STRICT LIABILITY), OR OTHER THEOBIES, AND THE
FOREGOING IS EXPRESSLY IN LIEU OF OTHER WARRANTIES WHATSOEVER EXPRESSED, IMPLIED, AND STATUTORY INCLUDING WITHOUT
LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS.

Notw¡thstanding the preceding, ¡n no event shall Waukesha be liable for any direct, special, ¡ncidental or consequential damages (whether denominated in
contract, tort, strict liabil¡ty, nègl¡gence or other theor¡es) arls¡ng out of lh¡s Agreemênl or the use of any Products prov¡ded under th¡s Agreement.
Any action arising herêunder or relating herêto, whether based on breach of contråct, tort (including negl¡gence and strict l¡ability), or othertheories must be
commenced within two (2) years after the cause of action accrues or it shall be barred.
All disputes and cla¡ms between the parties which may arise out of or in conneclion with this Contract shall be settled bygood faith negoliation between an
executive level representative of eãch party, lf the parties are nonetheless unable to reach agreement, such dispute shal¡ be resolved by binding arb¡tration,
The arbitralion shãll be admin¡stered by the American Arbitration Association according to its rules of Commerc¡al Arbilration then in force. The arb¡tration
shall take place in Milwaukee, Wisconsin, before one arbitrator. The language to be used in the årbitralion shall be Engl¡sh. The law ol Texas shall govern.
Judgment upon the award of the arbitrators may be entered in any court of competent ¡ur¡sdiction.
M-761 Effective November 1,1994
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WAUKESHA ENGTNE DtVtStON, DRESSER EQU|PMENT GROUB tNC.
EXPRESS LIMITED WARRANTY FOR GENUTNE WAUKESHA SERVICE PARTS

INTRODUCTION

This warranty only applies to Genuine Waukesha Service Parts (to include assemblies and short blocks) sold by Waukesha Engine Division and used for repair,
maintenance, or overhaul of Waukesha Products.

I. TERMS OF EXPRESS LIMITED WARRANTY

Waukesha Engine Division warrants thai ¡t will repair or replace, AT ITS ELECTION AND EXPENSE, any Genuine Waukesha Service Part installed on an engine, or
Enginatore' or product (hereinafter referred to as "Products") manufactured by Waukesha, which próves to have had a defect in material or workmanshìp.

!I, TERM LIMITATIONS OF EXPRESS LIMITED WARRANTY

This coverage will begin on the purchase date from an authorized Waukesha Distributor and will êxpire twelve (12) months after lhe purchase date,

III. WAUKESHA'S RESPONSIBILITIES UNDER THE EXPRESS LIMITED WARRANTY

Waukesha shall be responsible for:
A. The repair or replacement, at Waukesha's election, of covered defect¡ve Service parts.

B. Labor time 1o repair or.replace the defect¡ve part as established by the Waukesha Labor Guide Manual. All reimbursable labor costs shall be prov¡ded by
Waukesha's authorized distributor,

C The reimbursement of documented Dislributor expenses covering Freight, Customs, Brokers Fees, and lmport Duties to obtain the replacement Service Part
from Waukesha.

IV. OWNER'S RESPONSIBILITIES UNDER THE EXPRESS LIMITED WARRANTY

Owner shall be responsible for:

A. The operation and maintenance of the Products/Service Parts within the guidelines established by Waukesha.

B. Making the Products/Service Parts available to Waukesha or Waukesha's authorized distributors for any warranty repair, during normal business hours.
C. All additional costs incurred for premium or overtime labor, should owner request that repairs be made on a prem¡um or overtime schedule.
D. All cosls incurred as the result of removal or reinstallation of the Products as may be required to effect any warranted repair.

E. All administrat¡ve costs and expenses result¡ng from a warranted failure.

F. Any costs of transportalion, towing, repair facilities, or associated costs.

G. All travel, mileage, and other related Dislributor costs and expenses assoc¡aled with repair under the terms of lhis Service Parts Warranly
H. All addilional labor time in excess of Waukesha's Labor Guide for the warrantable repair.

l. Loss of revenue and loss of/or damage to real and/or personal property.

V. L]MITATION OF WAUKESHA'S OBLIGATIONS

The obligations of Waukesha under this express limited warranty shall be waived and voided, and Waukesha shall not, thereafte¡ be responsible for:
A. Any failure resulting from owner or operator abuse or neglect, including but not by way of limitation, any operalion, installation, application, maintenance, or

assembly pract¡ce not in accordance wilh guidelines or specrfications established by Waukesha; or
B. Any failure resulting from unauthorized modifications or repairs of the Products or Service Parts; or
C. Any failure resulting from overload, overspeed, overheat, accident; or

D. Failure of owner to promptly provide notice of a claimed defect; or
E. Failure of Service Parts for which Waukesha did not receive proper documentation concerning the Service Parts purchase date fÍom an Authorized Waukesha

Engine Division Distributor; or

F. Repairs of a covered failure performed with non-genuine Waukesha parts; or
G. Repairs of a covered failure performed by non-authorized Contractors or Distribulors; or
H. Failure 1o make Products and Service Parts available to Waukesha or its authorized representatives; or
l. Failure to supply documents such as drawings and specifications relating to the specif¡c application of lhe Products; or
J. Any failure of Service Parts resulting from misapplication or improper repair procedures; or
K. Any failure or damage resulting from the improper or extended storage of a Serv¡ce Part; or
L. Freight, Customs, Brokers Fees, and lmport Duties if appropriate documentation is not provided.

VI. APPLICABILITY AND EXPIRATION

The warrantyset out above is extended to the original purchaser oflhe Genuine Waukesha Service Parts. The warranly and obligations of Waukesha shall expire
and be of no further effecl upon the dates of expiration of the applicable warranty period.

VI¡, WARRANTY ADMINISTRATION

This walranty is administered exclusively by an Author¡zed Waukesha Dislributor. The invoice for the failed Service Parts must be provided to the Distribulor to
determine whether the warranty ¡s applicable.
Contact the nearest Authorized Waukesha D¡stributor for assistance with warranty matters or questions. The locat¡on of the nearest Authorized Distributor is
available by contacting Waukesha Engine D¡vision at (414) S4Z-9911 .

THE FOREGOING SETS FORTH WAUKESHA'S ONLY OBLIGATIONS AND OWNEFS' EXCLUSIVE BEMEDY FOR BREACH OF WABRANW, WHETHER SUCH
cLAlMs ARE BASED oN BREAcH-oF_coryJR4'cl ToEI (!!,¡9!UDING NEcLIcENcE AND sTR¡cr LtABtLtTy), oR orHER THEôB|ES, AND rHE
FOREGOING IS EXPRESSLY IN LIEU OF OTHER WARBANTIES WHATSoEVER EXPRESSED, IMPLIEo, AND STATUToRY INcLUDING WITHoUT
LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS.

Notwithstandlng the preceding,.in no event shall Waukesha be liable for any d¡rect, special, incidental, or consequential damages (whether denominated in
contract, tort strict liability, negligênce, or othêr theories) ar¡sing out of lhis Agreement or the use of any Prod'ucts provided unàer this Agreement.
Any act¡on a.rising hereunder orrêlating hereto, whether based on breach of contract, tort (¡ncluding negligence and str¡ct llability), or othertheories must be
commenced within two (2) years âfter the cause of act¡on accrues or it shall be barred,

All disPutes and claims between the parties which may ar¡se oul of or in connect¡on w¡th this Contract shall be setfled by good taith negotiat¡on between ån
executive level representative.of each. party. lf the parties are nonetheless unable to reach agreement, such dispute shaíl Ëe resolved bi bindino arbitrat¡on.
The arbltration shall be adm¡nistered by the American Arbitration Associatlon according toìts rules of Commeicial Arbitration then ¡n íorceJñe aø¡trat¡on
shalltake place in Milwaukee, Wisconsin, before one arbitrator. The language to be use-d in the arb¡tration shall be English. The law olTexas shallgovern.
Judgment upon the award of the arb¡trators may be entered in any court of competent ¡ur¡sd¡ct¡on.
M-762 Effectlve November 1, 1994
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WAUKESHA ENGINE DlVlSlON, DRESSER EOUIPMENT GROUB lN_C.

EXPRESS LIMITED WARRANTY FOR CUSTOM ENGINE CONTROL@

INTRODUCTION

Custom Engine Control@ (CEC) are sold as standard, oras options on new Engnes or as Genuine Waukesha Service Parts, and include thè Detonation Sensing Module

I. TERMS OF EXPRESS LIMITED WARRANTY
Waukesha Engine Division warrants that it will repair or replace, AT ITS ELECTION AND EXPENSE, any CEC installed on an engine, or Enginalor@, or product

(hereinafter reiened 1o as "products") manr,¡facluied by Wâukesha, or purchased as a Genuine Serv¡ce Part, which proves to have had a defect in material or

workmanship.

II. TERM LIMITATIONS OF EXPRESS LIMITED WARRANTY
A. ThiscoverageshallcommenceuponinitialnewProductsstart-updateorthepurchasedate,inthecaseofservicepartssales,andshall expireupontheearl¡er

of the following:

1. New Products
A. 12 months after lhe initial new Products start-up date; or
B. 24 months after lhe original shipment date of the covered Products by Waukesha Engine Division.

2. Genuine Service Parts
A. 12 months from lhe date the CEC is put into service; or
B. 18 months from lhe 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 damagèd as thsd¡rebt result of a warrantable defect in a CEC product.

III. WAUKESHA'S RESPONSIBILITIES UNDER THE EXPRESS LIM¡TED WARRANTY
Waukesha shall be responsible for:
A. Therepa¡rorreplacement,atWaukesha'select¡on,ofcovereddefectivepartsandallresonablelaborrequiredregardingawarranledfailureduringtheexpress

limiled warranty term. All such labor shall be provided by Waukesha's authorized contractor or dislr¡butor.

B. For the repair of CEC's installed on Products shipped from Waukesha, resonable and necessary travel and expenses incurred by Waukesha's auihorized
contractor or distribulor.

C. Replacement of lubricating oil, coolant, f¡lier elements, Waukesha supplied engine components, or other normal maintenance items lhât are contam¡nated
and/or damaged as a direct result of a warranted failure.

IV. OWNER'S RESPONSIB¡LITIES UNDER THE EXPRESS LIMITED WARRANTY
Owner shall be responsible for:
A. The operation and maintenance of lhe Products within the guidelines established by Waukesha.

B. Making the Products available to Waukesha or Waukesha's authorized conlractors or distributors for any warranty repair, during normal business hours.

C. All addilional costs incurred for premium or overtime labor, should owner request that repairs be made on a premium or overiime schedule.

D. All costs incurred as the result of removal or re¡nstallation of the Products as may be required to effect any warranled repair.

E. All adminisfative costs and expenses resulting from a warranted failure

F. Any costs of transportation, towing, repair facilities, or associated costs.

G. All travel, mileage, and other related Distributor costs and expenses associated with repair under the terms of the Service Parts Warranly.

H. All additional labor time in excess of Waukesha's Labor Guide for the warrantable repair.

l. Loss of revenue and loss oflor damage to real and/or personal property.

V. LIMITATION OF WAUKESHA'S OBLIGATIONS
The obligations of Waukesha under this express limited warranty shall be waived and voided, and Waukesha shall not, thereafter, be responsible for:

A, Any failure resulling from owner or operator abuse or neglect, ¡ncluding but not by way of limilation, any operation, installation, application, or mainlenance
práctice not in accórdance with guidelines or specifications established by Waukesha; or

B. Any failure resulting from unauthorized modifications or repairs of the Products; or

C. Any failure resulting from overload, overspeed, overheat, accident, improper storage; or

D. Failure of owner to promptly provide notice of a claimed defect; or

E. Failure of Products for which Waukesha did not receive properly completed start-up reports; or

F. Repairs of a covered failure performed with non-genuine Waukesha parts; or

G. Repairs of a covered failure performed by non-authorized contractors or d¡stributors; or

H. Failure to make Products available to Waukesha or its authorized representat¡ves; or

l. Failure to supply docum€nts such as drawings and spec¡frcations relat¡ng to the specific appl¡calion of the Products; or

J. lmproper diagnosis of a Product problem for which a CEC product is replaces.

K. Failure of Service Parts for which Waukesha did not receive proper documentalion concern¡ng the Service Parts purchasê date from an Authorized Waukesha
Engine Division Dislributor; or

L. Any failure of a Service Part resulting from misapplication or improper repair procedures; or

M, Any failure or damage resulting from the improper or extended storage of a Service Part; or

N. Freight, Customs, Brokers Fees, and lmport Duties if appropriate documentation ¡s not provided.

VI. APPLICABILITY AND EXPIRATION
The warranties set out above are extended to all owners in the original cha¡n of dislribution. The warranlies and obligations of Waukesha shall expire and be of no

further effect upon lhe dates of expiration of the applicable warranty periods.

VII. WARRANTY ADMINISTRATION
This warranty is administered exclusively by an Aulhorized Waukesha D¡stributor. The invoice for the failed Service Part must be provided to the Distributor to
determinewliether the warranly is applicãnle. Contactthe nearestAuthorized Waukesha Distributorfor assistancew¡th warranty matters orqueslions. The location

of the nearest Authorized Distributor is available by contacling Waukesha Engine Div¡sion at (41 4) 547-3311 .

THE FOREGOING SETS FORTH WAUKESHAS ONLYOBLIGATIONSAND OWNERS'EXCLUSIVE REMEDYFOR BREACH OFWARRANry WHETHER SUCH

CLAIMS ARE BASED ON BREACH OF CONTRACT, TOFT (INCLUDING NEGLIGENCE AND STRICT LIABILITY), OE qJIER TlEOlIES, AND THE
FoREGoING Is EXPRESSLY IN LIEU OF OTHER WARRAI\¡TIES WHATSOEVER EXPRESSED, IMPLIED, AND STATUTORY INCLUDING WITHOUT
LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITYAND FITNESS.

Notw¡thstand¡ng the preced¡ng, ¡n no event shallWâukesha be l¡ablefor anyd¡rect, speclal, incidental,orconsequential damages (whelher denominâted in
contract, tort stict lläbllity, ne-giligence, or other theor¡es) ar¡sing out of this Agreement or the use of any Products provided under th¡s Agreement.
Any action arlsing hereunder or relating hereto,whether basêd on breach of contract,ton (includlng negligence and strict liability), orothertheorles must be
coñrmenced w¡thin two (2) yèars afterlhe cause of action accrues or ¡t shall be barred.

Alld¡sputes and claims between the partieswhich may ar¡se out of or ¡n connection w¡ththis Contract shall besettled bygood fa.lth negol_iat¡on between an
execuiive level representatlve of eaeir party. lf the parties are nonetheless unable to reach agreement,,such dispute shall be ¡esolved by bindlflg arbitration.
Thè arbitration sliall be administered dy th-e Amerícan Arbltration Association according to its rulesof Commercial Arbltration then in force. The arb¡tration
shall take place in Milwaukee, W¡sconiin, before one arbltrâtor. The language to be used in the arbltratlon shall be English. The law of Texas shall gove¡n.
Judgmeni upon the award of the arbitrators may be entered ln any court of competent lurlsdlctlqn.
M-763 E fective March 1,1995
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Waukesha
Waukesha Engine Division
Welcomes Your Gomments

ln 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 omissions in this
publication. Comments and suggestions are also welcome. Please use one of the
self-addressed, postage paid cards attached below.

Thank you for your comments!

M-991 1/99 Marketing Services Departmentr
WAUKESHA ENGINE DIVISION
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Waukesha

A Halliburton Company

o

WAUKESHA ENGINE DIVISION
DRESSER EQUIPMENT GROUN INC.

lOOO WEST ST. PAULAVENUE, WAUKESHA, WI 53188-4999
http://www.wau keshaen g i ne. com

WAUKESHA ENGINE DIVISION
A DIVISION OF DRESSER INDUSTRIAL PRODUCTS, B.V.

P.O. BOX 330, FARMSUMERWEG 43, 99OO AH APPINGEDAM, THE NETHERLANDS
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DSM'
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HOW TO USE THIS MANUAL

I

Your purchase of a Gustom 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 cale and maintenance this equipment will

provide many years of reliable service.

Before placing the Detonation Sensing Mo-dule system

in seMäe read Ghapter 1 very carefully- This chapter

covers Safety and General lnformation-

Section 1.OO - Safety Section - Provides a list of

warnings and cautions to make you aware of the

CangerË present during operation a@ m3lntenance ol
Üre ängine. - READ rneU CAREFULLY ANID FOL'

LOW THEM COMPLETELY -
Section 1.OS - Genelallnformation - Provides corìver'

sion data, intake manilold 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

WARNIHAS W¡TH¡N THE MANUAI. TEXT. THESE

WARNINGS PRECEDE INFORMATION THAT IS
CRUCIAL TO YOUR SAFETY AS WELL AS OTHER

PERSONNEL WORK¡NG ON OR NEAR THE
ENGINE. CAUTIONS OR NOTES N flE TATIUAL
CONTN¡¡ INFORiIIATION THAT RELATES TO
Èósspue DAnAcE To rHE EllclNE oR lrs
COMPONENTS DURING ENGINE OPENAilON OR
MAINTENANCE PROCEDURES.

This manual contains ¡nstallat'lon, operation, a¡rd main1

tenance instructions for the Detonation Senslng Module

Jyri.t. There are four chapterswtthintlre manual and

ãäctr cnapteÌ conta¡ns one ór more sec{ons' The title ot
each chaþter or section appears attlratopof eachPage'

fo ¡ocate information on â specific bpic, rebr to the
Table of Contents at the front of ttre maru¡al or &e lndex
at the back of the manual.

Recommendat'ons and data contained in tlp msnual'

are the ¡atest ¡nformation available at the timE of this

frinting and are subiectto changewÛtlrc¡¡t notlce'Since

ãnginiaccessories may vary due-to customer sPecifi''

""t'¡ons 
consult your locat distribr.¡tor or Waukesh4

Engine Division Särvice Operations Department ûcr arry
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SECTION 1.00

SAFETY

SAFETY INTRODUCNON

The following safety precautions are publishedp Vour

information.'Waufeðf¡a Engine DMsion' A Dresser

Cornpani, does not, by the publicaüon gL rhese

pt"càuuö", implv or in anv w.av reqre.seT].1?l{t311rc

ihe sum of all dangers present near industsial engtnes or

fuel ratinô test uriits' li you are installing' operating' or

servidngä Waukesha product' it is your responsibility to

ensure ü comp¡¡at'ce wfUn all applicable safety codes

"no 
t"q,i¡t"tàht"' ¡lr requirements of the Federal

ocoupaùónJ Safety and Health Act must be met when

Waukesha products are operated in areas that 9re

""iä m l i¡sdiction ot the united states of Amedca.

\Éd Hgìi.î::Ëïffi'Jå5i"i::$;'#;H':ffi1
-V -i-ãit-ãppicaob safety requirements of that

counüY.

For details on safety rules and regn'rlations in the United

Stat€s, õnt .fyoúr local office of the Occüpational

Safety and Healür Adrninisbaüon (OSHA)'

Thg uords'danger,"'waming'''caulion'" and'note' are

usedÜrroughdtthismanualtohighlight.imporlant
¡normaton.-Be certain üratthe meanings of these alerts

are trnontn to all wtro work on or near the equipment'

HOTE: Thts symbol identìñes ìntormatìon whíc'h ís

ruECESé¡ïAV Í'O THE PROPER OPERATION, ìIIAIN'

TETVAA'CE OR REPAIR OF THE EQUIPMENT.

SAFETY TAGS AND DECAT.S¡

To avold swtlt Pcnond lnlury or dc¡ür' rll
warnlngtrgr anddoc¡l¡must brvl¡lblc andlc¡lblr
to thc oPeretor wh¡L ürc rqulPnutttlr opcrrtng.

To prcvcnt 3cvaro Pctronrl lnlury or dcath, dweYl

rtoptlreunlt bcforeclcanlng, æwlclngror rrpalrlng

thc untt or lny drlvcn equlpmcnL

EOUIPMENT REPAIR AND SERVICE

Proper maintenance, servica' and repair-are ¡tnportant

i,t ffi 
""t", 

,"t¡"¡te operat¡on of theunit and related

"q",pt"^t. 
Do not u-se any- procedure not recorn-

"¿;ãJ 
in the Wzukesha Ênghe manuals lor this

equipment

CAUTION
Thls sYmbol ldcntlfrc¡ ln'
lormatlon about hazards

sol{AL llttuFv'

A WARNING

DEAT}I.

Place all conbols in the OFF position and disconnect or

lock out starters to pt*"ni accldental-restarting' lf

e"tt¡U1",lo.f af 
"ontots 

in üra OFF podtm andtake

[tãi"v. Þuta sign on the oonüot panelw'amlngthatthe

unit is being serviced-

Close all manual confol vatves, dsconnec{and loc-k out

;ñ*9t ;urces to the unlt Írcluding all tuel' elccüic'

ñiot"rliq and pneumaüo connecüons'

Disconnectorlockoutdrivenequlprnentbprewntthe
ö-.-riúä¡ty ;f tlre ar¡ven ãqu¡pment roraring trq cfsabl€d

engine.

A WARNING

A WARN lNG

FORM 6278 Ed¡tion
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SAFETY

CLEANING SOLVENTS

A WERNING
Gomply wtth tlt¡ golvcnt manufrcturrr't ttcon-
mud¡üonr for propr u¡¡ and hrndllng of roþ
vcnt* lmproprr hendllng or nl¡ur¡ could r¡ult ln
!w.ro p;rond lnlury or dceü. Do not url gtro.
llno' palnt tlrlnncrs, or otlrcr hlghly vol¡ülc lluld¡ lor
clcrnlng.

ACIDS
UOUID NITROGEN/DRY ICE

A WNRNING A WNRNING

A WERNING
To avold s.vcn pereonal lnfury or death, ensure
that all lools and olhcr obfects atu rcmovcd fium ths
unlt and any drlvcn cqulpment bcforc ro¡tarüng the
unlt

A WNRNING
Allow tùc rnglnr lo cool to room lonpuaturc
bcforc clcanlng, rcrvlcln g, or repelrln g ürr unlù Hot
aomponrnt¡ or llulds can clulc tÈvatìt prrsonal
lnlury or dc¡ür.

Some en$ne conponents and fruids are e:<femely hot
even after the englne has been shut down. Allow
st¡fficient time br all engine components and llulds to
æd to roorn temperafure bebre atÞmpting any sewice
procedure.

Comply wtth 0r¡ rcld m¡nuf¡cü¡rrr'¡ ncomrncnd¡-
üonr ltor prupl uro tnd hrndllng of ecldr. lmpop-
r hrndltng or lúru¡o could n¡ult ln ¡¡vrn
prnonrl lnlury or doth.

BAÎTERIES

WARNING
Gonply wlür llrr bÍtcry manutrctr¡rrr'l rrcommen-
deüon¡ for procrdu¡er conc.mlng propcr bettcry
u¡c ¡nd mdnb¡¡ncc. lmpropcr m¡lntcnancc or
mlrur could ¡rult ln cclrcru pctnonal lnfury or
dcrü.

CHEMICALS

GENERAL

A WARNING
Aways rcad ¡nd comply wlth safety labels on all
contalneru. Do not rumovc or dcÍace thc contalnor
labcl¡. lmpropcr handllng or mlsu¡e could rqult ln
acvèrc pcrronal lnlury or death.

Gomply wtthtär llquld nltrogen/dry lcl mlnuÍlctr¡r-
¡rl rrcomm¡nd¡tlon¡ tor prþpcr ulr ¡nd hrndllng
of llquld nlt¡og¡n/dry lcc. lmprcpcr hmdllng or üt
could nlult ln r.yrn pcrsonal lnlury or d¡¡ür.

COìIPONENTS

HEATÊD OR FROZEN

A WARNING
Ahrays werr protecüvc cqulpmcnl when lnsblllng
or rrmovlng hcrted ol lrozen componcntr. Somr
compondrtc arc hc¡ted or cooled to c¡tüt¡m¡
tcmprrrturec Íor proper lnstallatlon or rc,movlL
Dlructcontactwlth thc¡c parts could crusc sGvar!
pueonal lnlury ordcàth.

Alw¡yr wor protlctrn rqulpmrnt wh¡n lnrûrllln¡
or runovlng oornponclrtr wllñ ¡n lnlorll¡ruro llL
ln¡trllrüon or tunov¡l of lnt¡rlbnncr comporrnlr
mry ctur.llylng d¡brh Fallun to ur prulrcüvr
rqulpmrntnry tuult ln r¡v¡n porrond lnþry or
d¡¡th.

( ¿.r

BODY PROTECTION

WARNING
IIITERFEREIICE FIT

Awryr rrr OSIIA epprcvrd body, ¡lgh! hcertng
nd lrplrüry ryrtm prolrcüon. l{evrl w¡u
loo¡¡ cbtüln¡, frmlrv or long h¡lr lound m
otglnr Th¡ urr ol lmpropl dün or frllun to u¡r
pþt cütn rqulpnut mry rrrull ln rwrnpmond
lnfury or d¡¡ür"

WARNING

1.00 - 2 FORM 6278 FiËl Ed¡tion



(
COOUNG SYSTEM

A WARNING
Alwryr wur Ptolccüvc clothlng tÛrcn vcnüng'

f,ushlng or blowlng dotm thc coollng sYstem.

Opcr¡tlon¡l coolent tcmPcraturcr cln range ñom

1800 - 2ti0'F(8!¿'- 121'C). Gontact wltlr hotcool¡nt
or cool¡nt vtpor ctn Gausc levcru pcruonal lnfurY

or dcetl¡.

A WARNING
Donot¡qvlc.thc coollng rYstcm whllethecnglnc
lr opotrtlng orwhon thc coolant lr hot. Opcraüonal

coúnt trmPonÙrcs ctn rangc fom 180' - 250' F

(8¿'- 121'c). Gontact rrl0r hot coolant or vaPor can

Gluta ttltttl prrronal lnlurY or deetñ-

EI-ECTRICAL

GENERAL

A WARNING
Do not ln¡trll, lct uP, nalntaln' or opcntc anY

C.cülcd component3 unlcrsyou trc a tcchnlcallY

qurllltd lndlvldu¡l wtro l¡ l¡mtllar urtür thc dcclrl-
cal ¡l¡nrntr lnvotvrd. Elccülcel shock cln ctult
louuìrP¡nonrl lnluryor dcath.

WARNING
Dlrcolrn¡ct ¡ll elcctrlcel Powcr suPPllel beforc

m$tgmY connecüonr or serylclng anY Part oflhe

¡l.cùlcd rYltcm. Elccülc¡l ¡hock Gttr Gtueê 8ê'

Y.raPülond lnlurYor dc¡th.

SAFETY

IGNITION

A WARNING
Avold cont¡ct wlth lgnlüon unil¡ ¡nd wlrlng. lgnl-

üon sYrtcm componênt3 crn ¡tor¡ cþs:trlcal üËf-
gy and lf contactcd c¡n c!ur. clccûrlc¡l ¡hock¡'
El¡cûrlc¡l shock c¡n Glu3c 3.Y.le Pcrronel l¡{urY

orde¡th.

A WARNING

EXHAUST

()
:hd

crdreurt ge¡¡¡. Exhautt grlcq'
could cluto ¡lvGrG PGltona}

Ensure efiaust systems ara laalt lne and üet all

extraust gases are properly vented'

Do notlnhalccnglnc
are hlghlY to¡dc and
lnlurY or de¡tlr.

FIRE PROTECNON

Refcr to locel rnd fcdoral
guldcllner for ProPcr sltc f,tt
õaurl tcwÌ. Perconal lnlury

Írr rcgulaüon¡ for
protcctlon. Fltrl çln
or dc¡th.

A WARNING

A WARN ING

FORM 6278 F¡fst Edition
1.00 - 3



SAFETY

FUELS

GENERAL

A WARNING
En¡ure that thcrc are no le¡ks ln thc fi¡d supply.
Englnc fuds er! hlghly combucübl¡ and crn lgnlte
or r:glodr caurlng sever€ perconet lnlury or dc¡th.

GASEOUS

WARNING
Do not lnh¡lr g!¡.ou! fr¡cls. Somc compononlr of
fitd gæ a¡¡ odorlc¡¡, t¡¡tclc¡¡, and hlghly to¡dc.
lnhrlrüon of gmoou¡ lUd¡ cln crut lcv.tt
pnonrl lnfury or dceth.

A WARNING
Shut oft lhc lt¡C rupply lf a gtscour eiglne hes
bc¡n cr¡nkcd cxcesslvely wlthout rterüng. Grenk
thc cnglnt lo purge thc cyllndcrg ¡nd erh¡ust
ryrtem ol cccumulated unbumcd ñ¡cl. Fallurs to
purgc tocumul¡tcd unbumed fr¡cl ln thc englne and
oûeurt rydun can rusult ln en oglorlon ruculüng
ln rv¡n prnonel lnfury ordrllù.

UOUID

WARNING
Do not lngcrt lþuld fi¡ds or brcuüre ln tlrclr v¡ponr.
Uquld fitrlr nry bc hlghly toxlc and cen ru¡ult ln
tcvcn prraoul lnlury or dcatñ.

WARNING
Urr protrcüvr rqulpmcnt wh¡n wortlng wlth llquld
fi¡¡lr ¡nd rahf.d componcrttr Uquld fr¡el can bc
¡brorü¡d lnto tlr¡ body rceulüng ln srverc personal
lnlury ord¡!ü.

INTOXICANTS AND NARCONCS

A WERNING
Do not allow anyone under the lnllucncc of lntoxl.
cenls and/or narcotlcs to wort on or ¡round
lndusùlrl englnrs. Workerc underlh¡ lnflucncc of
lntodcanls and/or nlrrotlcs ¡ru a h¡z¡rd both to
thcmselv¡s and othor anployccr ¡nd c¡n crule
aw!rc personrl lnlury or dcatñ to lhcm¡clvcr or
otñeru.

PRESSU RIZED FLUIDS/GAS/AIR

Nrtrcr u¡o prolrurhd lluldr/gu/rlrto clm dotf¡-
lng or body prrt!. Ncvcr use body prñr to chrck lor
lcek¡ or fow r¡tc¡. Pressudzcd lluld¡/gu/alr ln-
lccted lnto the body can cause rcycru porlond
lnfury or dc¡th.

Obsewe all applicable local and federal regulaüons
relating to pressudzed fl uid/gas/air.

PROTECTIVE GUARDS

Provldc gurrdlng lo protcct prrlon! or ¡ür¡cù¡no
llom rctaüng or hcatcd p!rt!. Gontæ't wllñ roteüng
or hcated parts c-an rç¡ult ln sevetr pcnonrl lnlury
or dcath.

ll lrthe responslbltlty of the englne owncrto sprclfy
rnd provldc guardlng.

SPRINGS

A WARNING
Urc rpproprlate equlpment and protrc'tlvr grrr
wh¡n torvlclng or uslng productl thrt contrlnt
rprlngr. Sprlngr, und¡r tcnrlon or comprndon,
cen cfccl lf lmpropcr tqulpmrnt or procrduttû rlr
ur¡d. F¡llurr lo ülc rdcqurtr pncruüon¡ c.n
ro¡ult ln ¡arlout pononal lnfury or dtrü1.

C (,,,¡
Ê

A WNRNNG

A WERNING
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SAFETY

Do not lngt¡ll, set uP, malntaln, or operate any

elect¡lcel tool¡ unless you are a technlcally qurll'
¡c¿ inOfvfOu¡l who lc famlllar wlth lhcm' Elecülcal

iool" ut" clcclrlclty ¡nd ll used lmproperly could
coutc tGìttt€ peroonel lnfury or death'

HYDRAUUC

TOOLS

ELECTRICAL

A WARNING

WELDING

GENERAL

Complywlththcwelder manufactururl rrcomtncn'
datlon¡ tor Procedurcs conccrnlng Prop.r uro ot
tlre welder. lmProPcr welder
personal lnlurY or de¡lh.

ON ENGINE

usr ctn ruaÍt ln larcrc

CAUTION propcrlY groundtd b¡-
En¡urc tlrrt ü¡c wcld¡r lr

foreattcmPüngto wcld on orncer en rnglnc. F¡llurc
to propcrlY ground
cnglnc demagc.

thc weldcr could nrull ln rotcra

CAUTION Dlsconnrct tlrr lgnltlon
h¡rnso¡ b¡lon wcldlng
cllmlnatc chrrglng of an.on ol ncal englnc to

lgnltlon tyltcm cepacltor. F¡llu¡rto dl¡conncctth¡
lgnltlon h¡rne¡s could result ln ¡¡vcrc cnglnl
damage.

A WARNING
Do not lnetall, sct up, malntlln, or opcrate any

ñi¿reur¡c boli unle¡i you erc ¡lechnlcally qu¡ll'
niO mdptOual who lr frmlllar wtth them' Hydreullc,

iootr u"r rxücmcty hlgh hydr¡ullc prcscurc and lf
ul.o rmp.perly 

-couid c¡u¡e tcvcrê personal

lnlury or dc¡tlr.

,t)
'ìEd

CAUTION Alwayr follow rcconr'
mcndcd Proccdurcl

whcnurlng hydraullc tcnslonlng devlcc¡. lmPropcr

umof hYdraullc
cnglnc d¡megc.

tenslonlng tool¡ ctn Gtulc scvGro

p¡EsnAnG

A WARNING

WEIGHT

A WARNING
Ahfl¡y¡ con¡ldcr lhc wdght of thc ltcm bclng llftrd
rnd ur only Drcp.rlY r¡tcd llf$ng cqulPmcnt rnd
rpprovrd lltüng mrthod¡. F¡llutr to t¡kc rdcquatc
pncrrüonr can rrgult ln ¡crlou¡ pcrronallnluryor
da¡üt.

A WARNING
l{w¡rw¡lk or gt¡nd undcr ¡n cnglnror c€mponcnt
whll¡ lt l¡ ¡usPcndcd. Fallur¡ to adherctothlc
rrcult ln ¡lvcrc pcrsonal lnlury or

Do not lnrtalt, set up, m¡lntaln, or operate an¡
pnlrnrrüc toàts unlc$ you- tP- ! technlcally

iurlltlrd lndMdual who lr famlllar wltñ tlrem'
Èn¡r¡mrtc tools usc ptursurlzcd alr and lf used

lmprcp¡dy could clu¡. tovcru personal lnlury or
datüt.

A WARNING

FOBM 6278 Firsl Ed¡t¡on
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GENERAL INFORMANON

i
WR¡NG REQUIREN,,IENTS

All electrical equipment and wiring shall comply wlth

applicable locai codes. This Waukesha standard de-

fiiräs additionat requirements for Waukesha engines'

A WARNING

WARNING

CAUTION Do not ü3c lloll-€lectrl'
cal gredc RTV¡. Non-
corro¡lvr gasat that can¡lcctrlcrl RTVI crn ¡mlt

damrgr ¡l¡ctrlcal c€nnlctort.

Dl¡connrct rll clcctrlcal power suppllcs bcfore
maklng any connccüons or sonrlclng any part otthe
cl¡cülcd rydom. Elcctrlc¡l ¡hock c¡n cau33 ac'
vcre p.rronel lnlurY or death.

1. Whenever two or more wires run together' they
should be fastened together at no more than four (4) to
six (6) indr intervals, ãoser wherE necessary' with tie

",raòé. 
Power wires (24 volts or greater) sttould nen'er

Ue i¡n together with any other insfument or conbol

wires. Spãcing for these types of wires should be

six (6) ¡nätres 
-min¡mum to elirninate elecüical 'noise'

problems in the insbr¡ment or conFol wires.

2. All wiras should be mounted off hot areas of the

en$ne wiür insulated clips, at intervals of no more than

twãve (12) inches, closerwfiere necessâry' Wres rnust

never ba run closer than six (6) inches to exhaust

manifolds, trrboc-hargers, or exhaust pipes.

3. ln cases wftere wires do not run over the engine' they

should be fastened to rigid, non-moving bodies with

insulated dips when possible or tie wraps' Fasteners

should be ipaced 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 protec{ion (see ltem 11).

5. An elec{rical grade RTV should be applied around

üre wires entering alt elecüical devices such as Murphy

Junct¡on Boxes 
-and gas vatves, Synoro Start spe€d

"*itttt., 
misoswitcT¡ boxes used in coniunction with

t"t"ty equiprnent solenoids, etc' An electical grade

CWit to bä applied lmmediately afrer wire lnstalþtion

and prior to the engine entering the test room'

6. A small 'drip loop' should be formed in al}wires

before entering üre electical devices. This drip loop

will reduce the amount of moisture entering eleclrical

device via the wires if an electical grade RTV @s not
seal comPletelY.

7. The following procedures stror¡ld be bltouod for'

wires entering engina iunction botes:

. Bottom enbance best and d@ grfance çecord
besù

. lnsert grommet in opening b prcbct wires'

. Wires to contain "dtip loop'bebre enterþg box'
except wtrere u$ng bottorn enüance.

. When installing f,exible condr¡it, use sÙaight oonrlêcr

torfor side enfance. lf topenbance is required, use

elbow connector.

8. lf wire hamess has a co\reling, clqmP harngss so
openings of cuvering are dovunward.

9. The routing of wires should be determined br
reliability and appearance and notby *rortestdistance'

10. lnstallation connection wire must be coiled and

secured to provide protection dwing shipmanl

11. Eactr end of frexible metal conduit must have an

insulating sleeve to protect wires frorn chafing'

A WARNING
Alwayr label'HIGH VOLTAGE on lnglnc mountcd

cqulpment ovcr 2{ volt¡. Fdlu¡r to ¡dhcrc þ thl¡
warnlng could rgsult ln por¡on¡l lnlury or dc¡th.

Do not lndall, set up' malntaln, or opcrrte any
clcctrlc¡l componcnts unlesg you are a tcchnlcally
quallñrd lndhiduel who lg famlllarwlth th¡ el¡ctrl-
cal elcrnrnt¡ lnvoþed. Electrlcal shotlc Gan Geute

oovere pcnonal lnlurY ordcath.

,w

, ;j

12. All engine mountEd elecüical equipment over
z¿ volts shál have "HIGH VOLTAGF wamlng deaal'

óecalto be attached to all the equipment and iunoton
boxes on visible surfaoe (verlical surfacg whgnever
possible).

1 3. Wring that is routed in rigld or frexibte condr¡lt strall

hãve all vrñre splioes made only inluncton boxes, ouüet

boxes, or equipment boxes. Wre splices shall not be

located in the run of anY conduit

FORM 6278 First Edition
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GENERAL INFORiIANON

POWER REOUIREMENTS FOR CUSTOM
ENGINE CONIROL@ PRODUCÎS
Table 1.05{ provides you with the powq requirernents
for Waukesha's Custom Engina Contolo (CEC) prod-
ucts. An osdlloscope rnust be used to verlfy rlpple
limitations. All power oonnections must be in accor-
dance with the appllcable electicaloodes.

NOTE¡ To powerthe CEC lgnifnn Module, a nomìnal
supply of 24 VDIC wÌüt less tâan a 2 volt peal< -b - peak
rtppla ls reæmnwtdedfu æmpatíbilìty wiütothe¡ CEC
products,.

CAPACMTVE DISCHARGE AND
GROUNDING
A Capadü\re Disôarge (GD) ignition systðm, sucfi as
the GEC lgniüon Module, requires an exÞmal poì,yer

souroe and speclal widng requirements.

This lgnition system contains several large energy
storage capadbrs. When fi dng a spark pug, the energy
stored in one of ürese capacitors is rapidly discharged
into an igniüon coil wtrich 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

Trbb f .05{. Ponr Rrquhunrntr ForMuk¡rh¡ Cu¡tom Englnr GonboP Prcductr

by drawing energyfromthe power supply as quickly as
possible, resulting in a hlgh cunent frow (typically

30 amps or morQ in the power supply wiring for ashort,
pedod of time.

The average ignition system cr¡nent Bma¡ns low
(1 or 2 amps depending on the number of calinders,
engine speed, and supply voltage) dncc tha hlgh
cunent only ffors for the short pøiod of üme and
viû.rally no cunentf,ows thE rest of the ürne. HoYwver,

the wiring nn¡st be sized br the hlgh hstantaneous
curents. ln addition, the grounding, parücularly where
the ground is "referenced,' b€com€s more criücal when
elecùonlc oontols are used on engines havlngtltlstype
of CD ignltion sysÞm.

Wth ignltion power supply o¡nents of appoximateþ
30 arnps, the resisüve voltage drop of the wiring can
easily reac{r a volt or tuúo. As a rest¡lt it is nececsary to
raference all of the grounds b üe sarc polnt Sinoe
rnany elecfonlc sensors are intemally grounded' the
engine crankcase has been cñosen as THE GROUND
reference to minimize problems with sensor signals. By
following the rec-ommended wiring and grounding
procedures, the concems associated with the ignition
power supply widng voltage drops can Þ greaüy
reduced or eliminated.

C f-
'(L.:¡

ìtOtE: .The voltæc sæcifrcations orovided in th¡s table apply to the powet that is to be supf,ied to the the CEC mùdes. T7r¡c GEÇ ndulas
w¡tßúõlifr.acoÍar:Iwtiffisiec¡ncat¡on(Ðøañár'swtemôonponents¡f requ¡red,suchasoxygensansorsusedrinfllt'AF^f sm
iffiH,ffiy wùth otlíet ëEC pro¿wts, a twnìnei supply ot 24 Væ w¡th less than a 2 vu/t peak-to-Nlt tþffi is rcæflrt

t

t.5lêss than 221.6 - 30.0+25%, -10c,¿21Turbocharoer Conlrol
Modulc (TëM) Systern

2.5
(all ric-lt bum applicdions)

18.0
llean bum aoolications on VHP 6
' cflinder arüi a[ vGF €ngines)

32.0
lþãl bün ædkâ!ffimdAT

ail wP ta &'te q¡iruer rtg¡nês)

less lhan 22r.6 - 30.0+25%. -10%24Ai/Fuel Module (AFM) System

r.5less than 221.6 - 30.0+25%, -10%21Detmation Sar¡ino Module
(DSM) Systãn

2 0ypical)les3 thân 2!'10.0 - 3¡¿.0Ë+3Xl%. -58%21lgnlllon l¡lotlule (lM)

OPERAÍNCCURREilf
(rlpr)

PÊAK-TO.
PEAK

RIPPI¡
(Yotl¡AC)

OPEBATING
RAIIGE

(volt¡ DCI
TÌOLERAilCE

1{OnilAL
I'OLTAGE
(voltr DC)

CECPRODÜCÎ

t.os - 4 FORM 627E Flst Ediüon
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sEcTloN 1.10

DESCRIPT¡ON OF OPERATION

CUSTOII ENGINE CONÍROL@
oeronnnon SENSING llloDuLE SYSTEñJ|

SYSTETI DESCilPnON
Detonation is the autoignition of end gas afterthe spat

"1"ã 
fr". nt"O that is iot Ueing consumed in nonnal

ñ"iñ"-rtott reaction ln an enginE s combustion cham'

ñ vìrh* thls happens, twoþressure waves, created

¡u Ur" turo f,ame-fronts' slam together creating a high

;G;"ã-Pr.rlse wtrich causes àn audible 'pingl-or
lknocf khown as detonation. Avoiding detonation

"ãnOiUont 
is critical since detonation is $pically de'

stn¡ctive to engine comPonents'

Detonation is caused by site conditions and/or engine

;Ëd¡".ütt"nt, not the engine' The conditions that

orãtdte ¿eonation are exremely complex' See "Deto-

ln thls sectiori for a definiüon of

ããionaüm aná examples of detonation pronoters and

reducers.

To prevent detonation from occuning, Waukesha

Énoine has derreloped an eleclronic Custorn Englne

õã"arõF oetonation sensing Module (DsMl 9y+m
ütãii. d..¡gnàO to runa¡on w¡ür spark ignlted Wauke'

itãÁr, vOÞ (re and 16 cytinders), and VHP engines

it"" fiö*" t.t O't ). ffre DSM system protectsWauke'

åtãipätt ignited gas engines from damage due to

detonation.

NOTE: For maúmum engine protætion, he DSM

syslam mustbe connectedto a safe$ shutda¡tn'

CONPONEì¡TS

The DStrl, and ils related system, are designed to

ftr^"ü"" 
",ith 

the CEG lgnilion Module through.a 11PiÎ
OèU 

"tp-sion 
port fsee Figure 1't9-zl' fne .OSltl

"y"'tH 
ðõinouå"" a Waukesha desiged eleclronic

¡n*, fr,o* sensors' and a number of inÞrconnecling

t U"s srd lramesses that may vary dependng on the

appllcún (see Figure 1.1&1).

The DSll system ls customlzed for each application

;üt ; p"tå*al computer.. Minimum ræuirel9nþ
inàudc ån goaa6-tz tti¡trz miøoprocessor' a 3'5 lnch

ñËñ d"Ëtty (1.44 MB) flopPv 9':f dtly9, an RS-232

ffi¡ p"tq å.à us-ocjs s.d ór higher' However' a 386

;¡86-be".d computerwih both hard andfloppy drives

"nOã 
pinter Portis stongly recommended'

Flgurr 1.10.2. CEC lgnllon llodul¡ lfIüh l{ Pln- E¡prn¡lon Port

The schemalicin Figure 1.10€ lllusüatesthe elecÙonlc

route of the DSM system.

Flgun 1.10'1. CEC D.ton üon
SYrtun

Somlng nodub

DST

HT
h: tr.". s .9v..r¡.i a¡4, i

:li:¡.*l l:'{-..',: ..i¡.

ÍR+,.i:,tr*ft'Ðg@

i,r¡

Ç.e
r"' 'ç

14 PIN GONilECTOR

CEC /iGNMON NOAULE
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DESCHIPNON OF OPERANON

WAUKESHA ENANÊ,S DEîONAI'OA' SE I'S"I'G NODULE SFT TT

DETONAÎONSENSING DEIOilANOil SEIISING
IODULE IIODULE FILÌÊR

rcNMON I|ODULE

TITINGDISC
AND"D"I.EAD

PRITARY
COIL HAßNESS

KNOCKSENSORS

DCVOLTAGE
souRcE

NIæ
o o

NT
-¡F

Fl¡un l.1O€. Ddonatlon Srnrlng lodulr S¡rbn Lryout

GAllADtAil SÎANDABDS ASSOC|AT|OI| (CSA) rcNmOil nn¡Nc AD.TUSTIENTS C;
The DSM system meeF Norür Arnericar¡ Canadan
Standards Assodaüon (CSA) CNass l, DMsion 2,
Grcup D Hazadous Locaüon requirements. Ur¡drürls
dascifrcaüon. thc DSM sysþrn can operate safely in
locaüons wlre¡e ürere is danger of elplosion due to the
presence of flammable gases.

CAUTION Never eubrtltutc any
compon.ntr of thc csA

csrtlñed DSll ryrtcm. Substltutlon of componcnls
may lmpalr ¡ult¡btllty for Cler¡ l, Dlvlrlon 2
Group D Hazerdou¡ Locatlon rcqulrrmcnt¡. Dlsru-
gerdlng thl¡ lnûormatlon could re¡ult ln product
demegc and/or porconal lnlury.

ENGINES SERVED

Curenüy, he DSM system is deslgned to funcüon with
spark lgnited Waukesha AT, VGF (12 and t6 cyltnders),
and VllP engûnes. All infonnation abot¡t üre englne
model and appllcation is prograrnrned to ttre DSM
module uslng a pcrsonâl com¡rter.

Th€ DSM sysbm functions by mmlbûrgvibraüon¡ at
eacfi cyllnder witlt knod( sensoæ. Wtrcn a Jgnal
excecds a detonation thrs$mld, üe DSll system,
thro4ür thc CEC lgnlüon Module, cùardr þlüm üming
lncrEmenblly. lgnlüon $ming ls adiusÞd on an hdþidu-
al cyllnder basis or in 'cyllnder palrs.'The desøiptions
that bllow desøibe the adiustnent mads ø thE
differer¡t engines.

. On 6 and 12 c$inderWP engines, one knodr sensor
is mounted below each cylinder head. When debna-
lion is detected with the DSM E/stêm. igniüontirnlng ls
adjusted on an indMdual cylinder bads.

. On I and I 2 cylinder AT engines. one knock sensor ls
mounted on each cylinder head. When detonation ls
detected wiû¡ the DSM system, ignition limlng is
adiusted on an lndividual cylinder ba$s.

. On 12 cylinder VGF eng[nes, one sensor lc mounted,
fun ûvo adþcent cylinders (6 sensors bûal); however.
whcn debnalion is debctad igniüør ümlry ls süll
adfwbd on an lndtuldual cyllncbr ba¡lr. lnc[vldråt,
ümlng ls posslblc bccauec the enghc dHnaþly
fi¡es a cylinder on each engilnc bank h¡t üs knod(
s€ncor worfts br a{accnt cylirdgn on thc elrne
engûnc bank.

(.

t.t0 - 2 FORM 6278 Flrst Edition,
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. On I 6 cylinder VHP engines, on€ sensor is mounted

Uàior" éach rylindei head but ignition timing is

ããiusted in'cyinder pairs.'lming adiysts for two

"uí¡nders 
(one on each bank) at once when dEtona-

üil Ë ãàt"a"o by either sensor of the paired

cylinders.

. On 16 ¿îlinderAT engines, one sensor is mounted on

ãåcft ø¡nOer head tut ignition timing is.adiusted in

rwr¡nOåt ørs.' Iming adjustsfor two. rylinders (one

oó eactr öanf¡ at oncã wtren detonation is detected

by eiÜrer sensor of the paired cylinders'

. On 16 cylinder VGF engines, one sensor is mounted

for tt¡uo äO¡acent cylindérs (8 sensors total)' lgnition

ùtilg is aO¡usteO in'rylinder.pairs''.Timing adjgsts

i"t t-it ø¡áders (one ón each bank) at once when

detonalion is detected by either sensor of the paired

cylinders.

OPERATOR IilTERFÀCE

The DSM module is equipped with several feah¡res to

¡"iãtt St" personnel oi system status' These feah¡res

include:

. 'Pottueri 'Aam," and'shutdown' l¡ghts (LEDs) on the

tt*ip"t 
"t 

ol the DSM rnodule (see Figure 1'10'4)

. a tiquid crystal display (LCgl located inside the

õSämoOúle which continually shows the current

status of the system through diagnostic codes

(see Figure 1.10'5)

. the caPability to ddve remote alarms or lights

ânmpto: For 6, 8, and 12 cylinder.engines the DSM

r,øulL can detect if a sensor has been damaged or

ù-.*nn*t"d. ln eiher event, a defaulttiming value is

*0"* * the cylinder associated wiür the lost slgnal'

in-aOOton to imþosing the default timing' qt DlM
møufe will also iliuminãte the yellow alarm LED on the

ilti*,-. provide a signal foia remote.alarm' and will

display üte enor codJon the LCD within the DSM

modulc.

NOTE Fq 16 cytinder engines a sensor fest must ôe
- 

ililrä"¿ t" deíect a tostsãnsor' The lost sensor check
-otwdure 

îs e>çtaîned tn Sectbn4'l0 Lost SEnsor
-Cñ"4, f""t On 16 Gylinder Engines' A test for lost

ãt"t should be ieúormed whanever the safety

ænde and ata¡ms aretested on the engine'

DESCRIPTION OF OPERATIOIÛr

Flgurr 1.104. Dcton¡tlon Srnrlng fodul¡ Fro¡rt P¡nrl

Flgurr 1.10-5. Drtonatlon Srnrlng lllodulr LCD

A WARN NG

NOTE: Refer to Sectíonz. tO DSM System Power And

Alarm Gonnection s for installation'
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DESCRIPTION OF OPERATION

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-
lion time wf¡en detonation could be present

The Ivindou/' op€ns shorüy after the spark plug fires to
eliminate the efrects of ignition noise. Thls noise ls
causedtom the firing of the spark plug and subsequent
Tng-ouf of coils. The"endof samplewindof isclosed
nea¡ the end of the crmbusüon evenl This ls a
pedetermined angle after top dead center þTDC) in
crankshafr degrees at wtrich the lvindovt' is closed
(programmable) (see Figure I . 1 0-6).

Flgun l.l 06. lUlndowtng Chrrt

For l6 cylinder engines, üre wíndow opens afrer a short
delay following üre firing of the first cylinder in he cydindø
pair just as it does in ü¡e other applications, but the
window dosestemporarily during trefiring of thesecond
cylinder in tñe pair. The window is opened again to look at
üre second cylinder during ib combustion process. The
DSM then closes the "windovr/' after üe programrned
delay relative to the second rylinder in the 'pair.'

The DSM module monitors for detonaüon uslng the
frequency ouÞut of each cylinderwiüt engüne mounÞd
knoc{< sensors.

During detonation a unique vibration called'knoc*'
frequency is produced. Knock frequency is just one ot
many frequencies created in a cylinder durlng englne
operation. The knock sensors mounted at each
cylinder convert engine vibrations to elecûical signals
wtrich are routed through a Waukesha designed
elecrtronio filter (elecfonic filters are englne model
specific) (see Figure 1.10-4. This filter removes the
electsical signals that are not associated with detona-
tion and routes the knock signalto the DSM module.
When the filtered signalexceedsa predetermined limit
(detonation threshold), the DSM module, in conjuno
tion with the lgnition Module, retards the ignition timing
for the cylinder (or cylinder pair in 16 cylinder applica-
tions) associated witr trat sensor. The predetermined
lirnil or detonation threshold can be reprognammed
uslng the DSM system software and a pereonal
computer.

Tln DSM system conùols ümlng between tuuo prcdeÞr-
m¡n€d limlts. The rnaximurn advanced liming (name.'
plate ümlng) at wf¡ich the system will allow the engtne b
operate is the Most Aclvancad Timing þrogrammable).
ThE minimurn acþanced timing at wttlclt the system will
allow the engine to operate is the Most Retarded Timing
(programmable). Several faotors go into üe selecüon of
the retard limit, including exhaust ternperaùre and
ernlssion considerations.

C
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DESCRIPTION OF OPERATION

I

ln the event that üre DSM system senses detonation'

tha ignition timing will be retrarded at a predetermined

rate 
-(programmàUte¡ until either the signal from the

sensòr talis Uetow the "detonation threshold" or thE Most

RetardedTrning position is reached. Should detonation

continue once thé Most Retarded lming is reached, the

DSM module will illuminate the'shutdown" llght on the

module's oover afrer a predetermined period of time

þrogrammable), and prwide an ouþut.that can be

üseà'n *rut the engine off or activate other waming

devlces. As soon asconditionspermit, the DSM system

will advance spart üming to the original set-point at a

predetemined rate þrogrammable).

For 6. 8, üd 12 cylinder applications, the DSM system'

in*ä¡uttcuon wiitr the þÑtion Module' is capable of

varyinó engine timlng a total ol35 crankshafr degrees'

fwånÙ-tvã degreeJ of authority are avallaHe when

üre'd'þad of-the lgnition Module is grounded, and

ãid.gne* of ar¡ürority are available when thE'D" lead

ls ungätnOed. However, these two separate ranges of

"O¡uirn.tt 
werlap by 21 degrees so a total span of

35 degees is available.

On 16 cylinderVGF andWlP applicatio¡¡, 20 degtees

of authùity are available wtren the 'D" lead of the

þniüon Module is grounded' and 25 degrees of author'

ifr are availabte úÈren üre "D' lead is ungrounded'

fío¡wver, thesa hruo separate ranges of adiusffitent

or/erlap by 16 degrees so atotal span of 29 degrees is

availaHe.

On 16 cyl¡nderAT applicalions' 20 degrees of auhodty

are ana¡iable when tip 'D' lead of the lgnition Module is

gro,ud"d, and 19 degrees of. authintY are available

útren üre'D' lead is ungrounded. However, these two

separe rariges of adiusÙnent overlap by 16 degrees

soatod span of 23 degrees is available'

NOÍE: IgnìMn timing varies far each engine qPl¡ca'
rcrr. A"É, b the eng¡ne nameplata for engìne líming

IBTDC) o¡ the Gustom Engine Confds lgnition

fuoa¡s- lnstallation, Operation, And Malntenance

Manud Form 6253 or Form 6272 (or Models 811,

l2ll, tnd 1611) for more information.

The spÞm also has a predetermined default timing

value ipograrnrnable) that is used during a predeter'

mlned inrÉr-up time þeriod þrogrammable) and when

a tow ¡¡nsor ot¡put ls detested. During engine wann-
up, thc DSM sysrm is dtsabled and is not protecting he
cirine so tre ðefar¡ltürnlng value is active' The purpose

ol ir¡s delay ls to prwent misleadlng vibraüon slgnals,

thatmay exist during the üme that the engine ls warming

up, foin being inconecty detected- as detonaüon

sign"ls. W¡ü, careful seleoüon of the default timlngvalue

añO tt warn-up time period' it may be possible.to

imprwe synctrronizaüon cfiaracteristics because the

engüne snot¡ld have better speed stability atthe retarded

(from namaPlatQ default timing.

DETONATION THEORY

Detonation has been a known adversary ol engine

óferauon for many years.Avoiding detonation condi-

fiãn"ì" øt¡""1 sincã úetonation istypically desüuctveto

ãngin" components. Severe detonalion often damages

pi"ìð"t, 
"viinder 

heads, valves, and piston rings'

b-"rn"g" frãm detonation will evenü'lally lead to com'

ú"t" Ë¡lut" of the afbo:ùed part Debnation is prevent-

ãUlã no**er, the conditions whidt promote debnation

"re 
ãr.fetety complex and many-vadables can pro-

mote detonaùon at any one time' Thls section ðñnes
ãeiJnat¡on and gives examples ol detonation pønoters

and reducers.

ln normal combustion, the bnrard boundary oJ the

Ëññg fu"| is called the "ñame-lront' Researsh has

sñowr¡-tlat combustion in a gaseous airfuel homoge-

;*d;i,.hrre ignited by a sparr is ctraraaertzed by the

ro-*t i"tt t"i¡¿ devâopment of a frame that starts

tltt t à ié"tton point and-spræds conünually ot¡tward

il ñ ;äner bf a graså ffre' when üris spread

ónünu"t to the en¿ õt the chamber without abrupt

"ñ*g" 
in its speed or shape. comh¡süon is called

"nonñd.- When analylng detonation, howev'er' com'

bustion ls never normal.

Detonalion is due to the autoignition of the end gas after

soart ionition has ocçr¡ned wh¡dr ls that put oj fe
ät/rr;ñúéE whicùr has notyetbeen consurned inthe

*nt f n"tã-front reacüon. llVhen detonaüm oocn¡rs' it
is beca¡¡se s:ompressiot of the end gas by elçaneion of

iñã u,r-"o part bt ure eiarge raises-its tamperdre and

"r"""rt" 
to Ure point wtrerä the end gas autdgrrlbs' lf

ñ-tä"U;-ot äutolgnition is sufficienüy rapi{ at'g a

"rrm"¡*t 
amount oi end gas is involved' the two

ã;;:ñ"tt will collide with úfidentforca to ba heard'

itr¡"ì" refened to as audible'plng" or'knockl

The tendency to detonate will depend chiefry ori the

t"tpãiåt t"'and pressure of the end gas in the

ããníuutton cr¡amuär. Any change in engine oPerating

ctrarãaer¡sUcs wt¡idr aftects enã gas temperat¡re wilü

ãáietrn¡ne n t ether combusüon witl result with or withou!

ããtonauon. The greater the end gas pressure and

i"tnp.-t"trt" and-the fme to wlrich thE end' gas i9

exoäsed to this severe süess, the greater will be the'

tenOenry for the fuel to detonate'

FORM 6278 F¡rst Edition
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DESCR|PNON OF OPERANON

Detonation is an exüemely cornplex subþct when
dcaling wlth intemal combusüon englnes. The number
of unpredictable variables in acfual field running en-
gines can be enormous. Table t.tO-t lists the prõmot-
ers and reducers of detonation.

Tabl¡ 1.10.1. Drlon¡üon promdcrr And Rrdr¡cor¡

Lean Air/Fuel Ratios
Rich Alr/Fuel Rat¡o
(Lean Bum Engine)

Lean or Rich Air/Fuel Ratios
(Without Engine Overload)

Sto¡Gùiometrlc Air/Fuel Ratio
(Rlch Bun Engine)

Ugùrer Englnc LodHigher Engûne tod
Èligher Atmosphdc Hum¡d¡tytower Atmosptrerlc Humidity

Higñer Engine SpeedsLower Engine Speeds

Lower Coolanl TemperaturesHlghr Coolanl Temperdures

lower ldct PressureHigher lnlet P¡assure

Lower Colprcrs¡on Rat¡o8Hlgher Compresslon Ratios

Less Mvanced Spadt lmlngMoreAdvancêd Spaft lming
Higher Oclane Fuelsþwer Oclane Fuels

Lourer Cylind€r Tempwatureslllgher Cylinder Temperature

REDUCERSPBOTOÎERS

Detonatlon: Detonation occr¡rs when part of he airfud
cfuçe cannot waitfor he normal flame-front wlrich was
sùarþd by the spark plug, to pass completely ürough the
combuslion d¡arnber. The aóvandng flarne-ftont heab
and squeezes thE unbumed mixþre until ft explodes or
autoignites. A good conpüison is a grass ñre. Normd
combustion is slmilar to a grass fire. lt begins at one end
of a field, ard üe frame-front progresses in an orderly
marìnerhrcughthefeld. Whan allof thegrass is bumed,
the cornbustim sbps. Dwing þrass-debnation,' ü1e
grass ì,vor¡ld begin fuming normally, h¡t befure the
f,ames could sreepthlougür he length of üre field, sorne
portion of the unh¡med grass wot¡ld burst inb f,ames.
WhEn this happens in the oombustion üamber of an
en$ne, tuo pessure waves, assoclated wih üe ùro
fiame-fronb, slarn bgeüer and cause the audd€'plng'
or 1<noc*.'

Ddon¡don [¡rrl: Volhge that a detonaüon signal
must exceed bebre the engine is considered to be in
detonation and individual cylinder timing is retarded.

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

EPROIft Erasabte Programmable Read Only llernory.
This is the sarne as ROM þermanent rnemory) wtren
speaklng abort programming the DSM mod¡le. The
term EPROM is used to describe the elecüical cfilp that
rBCdæ in the DSM module.

Flltrn The ñlter isolates tña'l¡nock'fiequency ñorn
bad<ground engine no¡se and other ftequencies.

lntrrfac-c Progrem: The personal computer program
that is used to create data-sets and communicate with
he DSM system.

Knock Frequency: The unique vibratlon or ûequenca
that an engine ext¡ibits while in detonation.

Knock: Engine detonation.

Knock Sensor: Converts engine vibraüon þ an
elecþical signalto be used by the DSM filter to isolate
the "knock'frequency.

LCD: Uçrid Grt/sùal Dispay. Numerical dspay tocated'
inside the DSM modr¡le, that inbrms the q¡stem operab
of tr¡nent DSM sysþrn staürs vla æded m€ssag€s.

DEFINITlONS
AutoCal: A¡¡tomatic calibration of the detonation
threshold by the DSM Terminal program.

NOTF* Afrer úìng any renoval, try¡q, ü replactlment
øî aBìne cyrW heads, cfl¡nø lÍners, cylìnder
gas/ratr, dsþtæ', t knock so/xronr, üþ DS ,l sptem
nust b la-AutoGaled us¡ng the DSM Taminai
Prqwn and a ptsørnl cornputan
D¡t¡-S¡t A data-set is a group of site specific data
poinùs that arc øeated and then stored within the DSM
module. The DSM data-set indudes values for: Most
Advanced Tindng, Most Retarded TÌming, End of
Samfle W¡ndow angle, retard and advanðed timing
values, warm-up delay lime, and shutdown delay time.
D¡úrult Tlmlng: The defautt tirning is the retarded
igniüon üming lmposed by the DSM system wtren it is
not prctectng against detonation. The DSM systern
aclivates d€hLdt timing for a cylinder when the cylin-
der's sensor l¡ disabled, wfien the sensor fails, and
during englne warm-up delay. (pC programmable)

CI
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DESCRIPTION OF OPERATION

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

f,lo¡t Advanced Tlmlng: The mo<imum advanced
üming at wtrich the DSM system will allow the engine to
operate (nameplate timing). (PC programmable)

llo¡t Rctrrded Tlmlng: The minimum timing atwhich
the DSM system willallowa cylinderto retard in orderto
confol detonation (PG programrnable)

Prc-lgnltlon: Pre-ignition is autoignition that occurs
prior to the timed spark ignition. lt 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 iniüated by
the lgnition System's spark. Therefore, it is not
possible to control pre-ignition with the DSM system.

RAt: Random Access lúernory. RAM, temporary DSM
system momoryt is used to evaluate "tesf data-sets
bebre storing to ROM. The contents of RAlti are lost
whenever power to the DSM rnodule is removed.

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

Shr¡tdown Dclry: Amount of delay between the
moment wlrenthe cylinder reaches the Most Retarded
Tming during detonation and the time thE shutdown
waming beoornes active while still in detonation.
(PC progråñtrnable)

Slnktng Glrcult An elecfonic switching circuit with a
single or¡tpr¡t terminal used to provide a path to ground.
Thls mecfranism can be used as a ülgger to drive
remote devices such as alarms, lights, and relays.
WhEn the DSM system ls operating conecüy lt is an
OPEN devics. Any system fault will CLOSE he circuit.
The cirq¡it is designed to handle a ma¡<imum cr¡nent
raüng of l anrp and a mo<imum voltage rating of
50 VDC (no AG voltages are allowed).

Imlng Dlsk Reference: The angular relalionship
between the rnagnet lor the first cylinder to fire and top
dead ænter C[DC).ExamPle: 25'BTDC

Warm-Up Delay: Amount of delay between the ü'ime tho
engine begins rotating and wtren the DSti system takes
contolof ignition timing. While this dalay ls ec-tive. the.,

rylinders are operating at the default üming. The.,
purpose of this delay is to prevent mlsleadlng vibration
signals, that may exist during the üme the engine is
warming up, from being inconecüy consÙr¡ed as
"knocK signals. During the Warm-tJp Dday üme, the
DSM system is not protecting against detonâüQn
(PG programmable)

lfVlndowlng: This tedrnique allows the DSM systernto
look for detonation only during the combusüo-î tim**
when detonaüon could be Present

FORM 6278 First Edition 1.ro - ?
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SECTION 2,OO

MOUNTING DSM SYSTEM COMPONENTS

SYSTEM COMPONENTS
The DSM system includes a DSM module, a Waukesha
designed eleclronic filter, detonation knock sensors,
and hamesses that vary depending onthe application
(see Figure 2.OO-1). Table 2.00'1 lists the part numbers
forthecomponents of the DSM system.

NOTF' Unless oheruise shown ln Table 2.@'1, DSM
retrofrt kit part numbers are saÍne as producilon part

numbrs.

NOTÊ The ñlters used wih the DSM system *e engîne

sryifa. lî an inconect ñlter is insÞilled, the DSM system
wil appar to ¡¡ttotl¡ but will not protæt against detonalbn-
Dêfuiation can cause severeetgllne damagø.

This cñapÞr, Ghapter 2 Detøariott *nslng Module
St/sfa,rn lnsÞltalnn, explains hofl tÐ mount ths
cornponents of the DSM sì/stern (Seclion 2.ü)), make
wira ?ramess connections (Secüon 2.05), make po,uer

cq¡necüms þ üe DSM module and filtø (Secüon 2. I 0).
make sül¡Eoum/alarm connec'tions (Sec{ion 2.10), and
malte gru.lnd connections (Sec{ion 2.10}. DSM systern
wiring dagrams br AT, VHB and VGF engines are
pro,ûded in Sec'tion 2.15.

Trbtr2.0&1. Gurrrnt DSll Syrtun Componlntl

Fþun2.0G1. D.ton üon Srndr¡ loduh Sydrm

NOTE:'The wlrlng dlagrans lnoluded în thls marual a¡a
fo öe used as a reference only. For additlonal ¡efarence,
use lhe wlríng diagrams ¡ecelvedwtüt fåe DSttls¡asfern*
wtnn mal<lng connectlons.

Hq.' ,$.4- 
¡¡ls ¡) t¡LQl

ì*lÞa...$:i:-'

A7¡lO412KVGF GL 16 Cllinder

F¡ltor

A740412JvGF GL'12 Cylinder

C7¡10412HVHP 16 Cyllnder

A7¡10¿l'l2GVHP 8.U2

A7¿10412CvHP 93/8

D7¿f04l2HAT-2716Cfinder

A7404f24Nr-27

A740412Í¡AT.25

A?¡l0ll0A
A?¡mtlOBzKnock Sensor

47400'14A (Ver.6.0)DSM lntedace Program and lnstallation. Operation, & Maintenance Manual

D740¿r0t (EPROM Ver. 6.0)CEC Delonation Module

PAñT NUIIBERDESCRIPflONI
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MOUNTING DSII SYSTEM COMPONENTS

740/æ1A740221E'DSM to Hamess

7402308 (Relrofil)3E740230A'F¡lter Power'Ha¡ness

740225847402258"Fille¡ lo DSM" Hamess

ì{t40222AK7æ222'Sensor lo Fïlter" Håmess

VGF 16 Cylinder

?4on1(R*nñt)3A7ß2210'DSM lo lgnil¡on' Hamess

7402308 (Beüoru3F740230A'Filler Pwer'Harness

?4O?PríC (Rerofi034740225C'Filter lo DSM' Harness

T7M,Gerofil3AMT4p/æ2'S€nsor to Fllta/ Hamess

VGF 12 Cylinder

74o/!Þl7ß4t'DSM lo lgnltlon' Harþcg

7f02308 7¿Oã!08'Flller Pornf Hamess

G740225 G7ß?¿.5'Fllter lo DSM' Henes!

74@'314 7¡tOã¡lA (Reüdl)tT-Borlo Fi[d¡ Hirnees

AA7ÆæO A740¡WC (Rsùofit)g'Sen¡or to J-8ox' Hamcss

WlP t6 úlÆnder

74Û¿1 710P21(F€rfol03ÐSMto Harness

7l(la308 74o,æf¡,B(RErofi)e'Filler Powef Hünesg

D7ß225 D74f¡225 (Retrofiq3"Filterlo DSM" Hamess

?40231(RetrofiQs740,231l-Box to Filter" Hamess

A74{,222 (Feùom)3,,A7ß222'Sensor to J-Box' Hamess

VHP 12 Cylinder

740,221740221'DSM to lgnition" Harness

7¿IO?3OB (Retrofit)g7402308'Filter Porcf Hamess

E74{¡?flõ (FerroñtllE74o/n3'FlneÌ lo DSM' Harness

7ßð32 (R€trofit)37ñæ2T-Box to Flttef Harnoss

G.74{iæ,(Rtr0sAG7æ?4,'Scn¡ol to J-Bo¡" H¡mosg

VHP 6 Cylirder

740,?21AÐSMto Hamess

G7402304-Filler Powef Hamess

A740225E'Rlt€r lo DSM' Hamess

AA74p/?P€;H'Sensor lo Filtef Hamess

ATGL t6Cylinder

7û?'217ß2214'DSM to lgnitlon' Harness

7¿lO230B7¿10230 (OEM,'Filter Powef Hamess

D74o¿2c740æ5'F¡nei to DSM'Hamess

AFl74o?2,2 (Relrofi0sAETNæ.'Sensor to Filter' Hsíiess

ATGL 12 Cylinder

7&æ21(FEtrollt)3740221fJ.DSMto Hamess

C7¿t023OA'Fllter Power" Harness 7¡102308 (Fdrom)3

FZ4f/225 (Betrofrt)¡c7ßæ5A"Rltsr lô DSM'Hâmess

N7ßæ, (Rêtrofit)3AO740,222'Sensor lo Filter"Hamess

ATGLB CYI¡nder

Hamessgs

PARTNUMBERDESCRTÞnONl

C {',¡
f-

ITOTE: I npg' qt ¡d att ol the æmporc¡tts required tor instatlation ol the DSM systerD. TI.F êuslomer must supply lunc'l¡on Þo,/G,s, t€/im¡r1pl
ôþcfrqûrælrtß, cotúultassamil¡es,atúolhstcgrn¡pt:rllntsclcptúingon-art¡gtncco,tñgural¡on.DSMsysienírctmfrthilsarog¡va¡/giþ
þn TùL 2.æ-2). Ptean ænlrorf yøtr Vtlauheslu Hry¡¡v Disttibutor for non nlffit¡on,zÍlÐrr'Éf'(úrßûPNA7&lloÐiwtllùEtr/fipstañ¡tlâstcflittdngstæNo¡tßditutktprjksens,cr(PNA74Olt0 )istñ,lfyouà¡rr e lnærl scasor (P/l,t A740rtO ) tltat n& ìo b îepl'r€d' lt le-pælble to @e ll wltt lhe n€w kt ú( sãsai wlro a p¡ù¡cf,

!ryt lPN 7MÆDL Tl7p dgL¡l t/p{,ts W to ¡ns'ãlll tho new scniot to tE êf,siiltg wtn hatrcss. PIæfp ætttæt ïow Wrtrtaiha
E tgrna Oøùihtldo¡[o¡ moro ¡nfõ¡ma¡on.t *lr PN fu.n Lb for fàc tranns¡ tndtN ¡n â rctþfrt ktL Ha//|,esses îo¡ ret¡ofrt klþ ue cl¡trerênl lengüß ttfar l¡te tl'm¡gccs läd æflra
urÍfa aqplo ln anoa.llffitinslalhldarr

/'
\.
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MOUNT|NG DSM SYSTEII COMPONENTS

A WARNING
For maxlmum englne protectlon, the DSM system
must bc connectsd to t stfoty ¡hutdown. The DSM
system l¡ consldered a sefety system and, as such,
must b¡ connected to shut down the englne lf the
cnglne crnnot be brought out of dctonatlon. Dlsre'
gardlng thl¡ lnformdlon could rc¡ult ln SB/ERE
PERSONAL INJURY OR DEATH.

NOTE: Refer to Secfíon z.tO, DSM System Power,
Alarm. And Ground Gonnections, for installalion.

Table 2.@2 llsts the DSM retrofit kit part numbers lor
AI VHP, and VGF engines.

NOTE: DSM s¡rrsfem retofr kits are avaîlable. Please
wttact your Waukesha Engìne Dìstibutor for more
tnîormattm.

T¡bl¡2.004. DSI R.troñt Klt P/t{¡

MOUNNNG THE DSM FILTER
Mount the DSM filter upright in an on or ofr engine
location using the vibration isolators supplied with the
filter (see Figure 2.00-2'). Notethe bllowing conoeming
ñlter installation:

. The filter must be mounted within approxirnateþ'
15 feet (4.5 meters) of the engine (or knock s€nsor
Junctiør box on VHP engines) due to wire lengûh.

. The frlter must also be rnounted withln approximatc-
ly 15 feet (4.5 meters) of the DSM module due to
wire length.

. Ambient temperature may vary from -40" F (-,10' GÌ
to 150o F (65'C).

. Although the filter is "splash-proof,' exposlüe to-
direct sprays of water should be avcfded.

CAUTION Thc DSll lllter nu¡t bc
mountcd wlth th¡ cntrY

poÉr dwn. lmproper mountlng ol thc DStl ñltcr:
could ruult ln wetcr enterlng tñc DSll ffltcr cnclo-
sure rrcultlng ln product dtmrgc.

.Ç VGF t6 Crlinder G-962-1s60

VCIF 12 Cylinder G-962-f559

\/l.lP 16Glinder G-962-1558

VHP 12 Cylinder G-962-1553

G-9ô2-15s2VHP ô Cyliruter

G-962-1551ATGL 12 Cylinder

ATGLB Cylinder G-962-1557

RETROFIT KIT P/NDEslCRIPnON

Ëru{nniltalrBÈra H¡¡

oo

oo

t*

IIOUXIIIF PANEL

HEXSCRBT

{Er
scREw- 

\
HE¡( /*

VIBRATIOII

Er¡
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MOUNTING DSM SYSTEM CO]IIPONENTS

VIERATTOI{

HEX
itw^s*Êa

l
\

H9(SCREW

TOUì]TIM¡ PAIIEL

gr I !Ë

oaa

ærnAno{gErstþ¡ßnrE

a 1.,¡

*I lla I:t-; t

lþ

lþ

Flgun 2.00€. llountlng Tlr¡ DSt todut¡

ilOUNNNG lHE DSM MODULE
Mount the DSM module upright in an on or ofi engine
location using the vibration isolators supplied witl Ure
DSM module (see Figure 2.O0-g). Note the following
concemlng DSM module mounting:
. The DSM modula must be mounted withln approxi-

Iately 15 feet (4.5 rneters) of the CEC tgnition
Module due to wlre lengrth (a wire hamess connacts
the DSM module dlrecüy to the lgnlüon Module).

. Amblenttemperaùrremayvaryhnr -4Oo F (-4O" C)
to 150'F (65'G).

. Although the DSM module is'splash-proof,'expo-
sure to direct sprays of water shor¡ld be avoided.

. Do not crt any new holes in the DSM module. Wire
routing is important. The wires must be directed
tñrough the holes provided in the bottorn of the DSM
module as shown in Figure 2.OO-4.

CAUTION Route the DSM system
wlrce through tho cor.

(¿

roct port on tà¡ DSll module Tht wlr¡t mu¡t be
dlnct d through thr holc¡ provldrd ln thr þottom
of tlr DSt modulr lf thr wlro¡ rr¡ routrd thrcugh
Qr wrong porù ¡lcctrlc¡l lnt¡rlbr¡nc. m¡y rc¡ult,
rlflcüng thr p¡rfornrnc¡ of thr DSil ryrtrm.

Fbun 2.00.4. DSI Iodul¡ Co¡rdutt Portr

CAUTION Thr DStr modulr mu¡t
br mount¡d wlth the

.ntry por¡ dffu lmprcprr nounüng of ürr DSt
modul¡ could r¡¡ult ln wrtrr ontrrlng thc DSil
modulo ¡ndo¡un ruulüng ln product drnagc.

2
FúIt

POmetw¡

aoa

ocfq fttSEffiEtt

a D¡¡
r-1 Ia_

POWER SUppLy WRütc, ATAFI -DSI TO tcltfiOtr
ANDSHUTDOIYîI CONT{ECNONS IIARNESS
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MOUNTING DSM SYSTEM COMPONENTS

{

MOUNTING THE KNOCK SENSORS

lGock sensors convert engine vibration to an elecüical
signal ürat is sent to tre DSM filter. The number,
location, and mounting procedure of the knock sensors
are dependant on the sedes and age ofyour engine. On
AT engines, knock sensors are installed on the horizon'
tal or top cylinder head locaüon. On VHP and VGF
engines, knock sensors are installed iust below the
inbke port on the side of the engine cankcase.
Gontinue witr the sestion'AT Series Engines," VHP
Series Engines,'or \lGF Sedes Engines" to mountthe
DSM knoc* sensors on your engine.

AT SERIES ENGINES

The bllwying items are needed for field installation oÍ
the knod< serìsors on AT cylinder heads wiü¡out
predrilled knock sensor mounting holes:

. Drilftap Fixture (tool PN 473011)

. 114'Drillbit

. ilIô'Drillbit

. 5/8" Drillb¡t

. Tap and BottomingTap, 12 mrn x 1.25

AT Knock Sensor llountlng StePs

The knock sensors are installed on the left horizontral or
top cylinder head locations (see Flggre ?.@'5): As of
tuäy í ssc, alt AT cylinder heads are drilled at the factory
to accommodate thE lnstallation of the knock sensors' lf
the cylinder heads are predrilled, opntinue with Step 16.

lf ûre rylinder heads are not pr€drilled' conlinue with
Step 1.

NOTE: A t$w.k sensor wìüt b ænnæ{t r'l axffi
afun tuo indrrls away frun tllr sttlæ ú üÞ cyMr
heú. Therc slnutd be at teastthree ìncl:lesofdearqæ
petprüwlar b fE ktd<sensor snnfaoe-

CAUTION All hrrnc¡¡¡r murt bo

cherewryfrom lgnltlon or
routcd rt lcr¡t foul ln.
othcr hlgh vollrg¡ wlrlng

(lncludlng lgnltlon coll prlmery wlrlng). lf knocl¡
acnsorwlrc¡ rrc bundlod wlth oürrr wlnq cl¡ctfl-
cal lntcrlcrrnce mey re¡ult, efüctlng tñr prrfor'
menco of thc DSll sYstem.

1. Examine the cylinder head surtace to tlre lelt of the
valve cpver. This ârea must be free of obsütlction and
paint Seore any loose wires ort¡bes thatmay be inthe
area.

Ç

ATSEF'Es LEFT S'DEV'il( ATSEFTES nE AV'Ettv

\
O

rnocK
SENSOR

o

CVUTDER
HEAD

CYLINDER
IIEAD

VALVE
ootrEn.

VALVE
COVER

FORM 6278 First Ed¡tion
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MOUNNNG DSM SYSTEM COMPONENTS

" j''. ;,: Lr.'::j'I:

DRILLFlxruRE

BUSHINGS

Flgurr 2.00€. DrllUlrp Flxturr¡ For Hounüng Knock
Srnron - AT Srrl¡¡ (lool P/ll 473011)

2. Clean the bp surfaca area on üe lefr side of the
cylinderhead.

3. Placs he drill fi¡<ü,¡re over the triro lefr sù¡ds of the
cylinder head (as vlewed fom the pre-chamber hole
side) (see Figure 2.00-6 and Figure 2.00-n.

4. Placo the 1/4' bushing into the ddll fixture.

BlJSHilO

sruD

DRN.LFUruRE

CYUNDER
HEAD

Flgun2.6.7. Drlll Flxtun tountlng - AT Sulæ

5. S.q¡rc lhs üill fi¡<ù.¡re to the cylinder head sh¡ds witr
two nut¡ from sr At cylinder head shipping plate.

0. On ü! buclFtg hole and drill a 1/4' hol e 314' (1 9 mm)
do€p uCng ür bushing as a guide. Oil üe drill bit as
nec€stùy trhllc ddlling.

7. Rcmolclñc 1/4' bushlng fom thedrill fi<ù¡re. Plac¡
lhe 7fi0'budrhtg inÞ the till ñxü¡re. Oil the busfiing
hole and ûlll e ?16" hole 3/4' (19 mm) deep uCngtñe
bushing as a gulde. Oil the drill Ht as necassary while
tilling.

8. Remove the 7/16" bushing fom the drill fi¡<h¡re.

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

10. Glean debrisftom the hole.

11. Place the 31/Bl" bushing into the úill fixture.

12 Ol tap and place tap into bushing on drill fixü.¡re.
Tap hole untiltap justtouches bottom. Oil as neoessary
while tapping. Removethe trap and dean threaded hde.

NOTE: To prevent tap breakage, do not &l¡ce W
against bottom of blind hole.

f 3. Use botoming tap to ñnish tapping hole. Remove
taP.

14. Remove the 31/64" bushing frorn the ddllfl¡tü.¡re.

15. Remove the ûill fixh¡re from tha st¡ds.

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

A ceunon Drllled and tapprd holc
(Inock scnror rurfrcr)

murt b¡ f¡t, ¡mooüt (RllS 12$, rnd br porpondbu-
lrr to thr drlll¡d hola t¡k¡ ¡ur¡ knock ¡rn¡or
mountlng ¡urfroo l¡ frcr of prlnt. lf thr knocl¡
¡¡n¡or l¡ not moünùld flu¡h wlth tñr cyllndrr hrrd
rurlbcr or lf tir cyllndrr hc¡d ¡urfn l¡ noû wlü¡ln
FtS 125, tltl knock ¡cn¡orWLL ptovldc lncorrrct
slgnals to the DSll systam.

A ceuïoN Do nol drop or mlsh¡n-
dle knock sonror. Knock

acnror damagc may occur lf knock ecn¡or l¡
ml¡handlcd.

17. lnstall knock sensor into üe threaded hole. Torque
knock sensor to 20 - 25 ft-lb (27 - 94 N.m). Verify that
the knoc* sensor is seated fr atagainstthe hEad surûace.
Knock rcnror ilUST havo ft¡ll-feco contrct wlth
mountlng ¡uíacc. lmpcdcctlon¡ ln th¡ rurfrcr lhet
thc ¡¡n¡or mounta rgrln¡t crn c¡u¡r hlght rnror
output.

A ceulon Do not ovor-tlght.n
knock tanaor. Ov¡r-

tlghtolng wlll canrr drmqr to thr lnoct rln.oÍ.

18. Repeat this mounüng procedure üor each cylinder
head.

( d:¡
1^
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MOUNTING DSM SYSTEM COMPONENTS

t

VHP SERIES ENGINES

The following items are needed lor field installation of

the knoct sãnsors on an engine crankcase wlthout
predrllled knock sensor mounting holes:

. DritfÍap Fixtr¡re $ool PAI 4740211

. 1-Il4' Spot face

. 114'Drillbit

. fl16'Drillb¡t

. 5/8" Ddll bit

. l!2' -19 x2-1 14' CaPscrews (2)

. Tap and Bottoming TaP, 12 mrn x 1.25

Vl{P Knock Sln¡or llountlng StcPs

The knodr sersors ae ¡nstalled irs{ below the inüdte porb

on tfre ddes of the ørgine crankcase (see Fig¡¡re 2't¡O8

and Fg¡re z.OGg). As of April 1994, a¡lVhlP crankcasæ

a¡e O¡iíeO a fre ftcbry u accoímdats tte installatim of

the knod( sensonr. lf the knock sensor holes ale
predrilled, contiru¡e wih Step 18. lf the knock sensor holes

are notpredilled, continue wih Stsp 1.

NOTE: A kttc¡:t. sensor n4ü, ds æmecÛot wil artend

atirltn þúo frrlÊs anay fron tllc sutîæ of fþ ctank'
ease. Thqe shotttd be at least thrce hdtes of e*arcc
pe¡penct¡aia¡ þ he ktrr;l( srruq surfw.

Fleurr 2.00€. lhock S¡n¡or Locetlon - VHP S¡rl¡¡

Flgun 2.oO€. Pr.-Drlll.d Knoct Sm¡or l¡cdlon
-IUlür t¡rtrtr¡ trntfotd R¡mond - lrllP tl¡rl¡

1. Remove lñe loler two caæcreYYs that secwe the

¡nta¡e manibld to the rylinder head' Secure any

brackets, tubing, or wiring that may be oonnected to

these caPscrews.

2. Examine the crankcase atêa direc{y below the

intake manifold connection. This area must be tree of

oUtt-ø- and paint. Secure ariy loose wires S h¡bes

that may be in the area.

CAUTION All h¡rnc¡sc¡ mu¡t bc
rout¡d at lcast tour ln'

chesawryfrom lgnltlonor othcr hlgh voltegr wlrlng
(lncludlng lgnltlon coll prlmrrY wlrlng). ll knock
3cnror wlru rtr bundlcd wlth oürrr wlrol, rlcctrl-
cel lntcrlc¡¡ncc rnry rr¡ult' ellrctlng ütt Pllfor.
m.ncc oltlr DSll rYctrm.

3. Using the ù,ì,o 1/2'-13 x2'1 14' caP€ct€tì's' setr¡re lñe

ãtinitn,i" ontothe intake manibld f,ange using theùro
l,r,rr"t bdt holes (see Figure e'm'lO std'
Figure 2.00'1 1 ). TìghÞn capscreus'

Flgurr 2.00-t o. Ddlfrrp Flxtur¡¡ lo-r !9!{lng
frioct S¡nror¡ 'VHP S¡rlo¡ (Tool P/il 47¿102f ì

KilOCK sEl{soR LOCAnOil

INÍAKEPOBT

C1IUNDER HEAD

't¡s

ffi,

K}IOCKSENSOR LOCANON

MTATC TANIFOLD

GìIUNDEF HEAD

$(¡t'l

DRILLRXTURE

Ç*¿

AUSHINGS
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MOUNTING DSM SYSTE]II COMPONENTS

Bt sllnc

IìIÌAKE IIATIIFOLD FI¡NGE ì.r .

'cå::\: l

CAPSCREW

DRILL
FD(ruFE

Fþurr2.OOll. Dl¡l Fbrtun tounür¡ - VtlP S¡rl¡¡

4. Place the 1/4'bushlng into the drillfixture.

CAUTION Do not drlll dcoprr tñan
314'(2O nn) deep ortho

drlll blt wlll broek through the water tackeù

5. Oil the bushing hole and dr¡ll a U4" hole 3/4" (20 mm)
deep using the bushing as a guide. O¡l dr¡ll bit as
neoessary while tilling.

6. Rerhors llÊ U4'fushing üom the &ill ñû¡ra. Place
ü€ 716' bushlng ffi the úill fixh¡re. Oil üo bu$¡ng hole
and drill a 7l1l hde t4' (ãl mm) deep uslng the
bushing as a $ddo. O¡l ckill Ht as necessary whiÞ ûilling.

7. Remove the 7/16' bushing frorn the drillfixh¡re.

8. Use a 5/8' drill bit to put a slight chamfer on th e 7116'
ddlled hole.

9. Clean debris ñom the ddlled hole.

10. Using a 1-ll4' spot face, carefully spot face the
area around the 7/16" hole until the area is srnooth and
free hom paint This surface must be free of buns, have
a finlsh of RMS 125 or better, and be perpendicular tro

he drilled hole.

NOTE: lt he spot îace in Step 10 has removed the
slþttt chamf* on dE drilled lrcla reapply chanfer using
lþ5/8'dt¡ll b¡L

11. Clean debris from the drilled hole.

12. Place the 31/64' bushing into the drillfixture.

1 3. Oil tap and place tap into bushing. Tap hole untiltap
just touches bottorn. Oil as necassary wh¡la tapping.
Remove the tap and clean thrEaded hole.

NOTE: To prcvent tap breakage, do tlrit lorcc W
againstbottomof blindhole. -: .+

14. Use bottoming tap to finish bpplng hola. Remore
tap.

15. Remove üe 31/64" bushing from drill fixù¡re.

16. Remore he úill fixture tom üre intake rnaniÍold
flange.

17. Reconnect intake manifold ûangeto cyllnder head
using the two l/2"-13 capscrews remorred in Step 1.

18. Thoroughly clean hole and arEa around tapp€d
hole. Make sure knock sensormounting surface isfree
of paint.

A CNUTþN Drllled and tappcd holc
(knock a.n¡or turlrce)

mu¡t br lht, rmooür (RllS i 2q, and br prrprndlcu-
lrr to tho drlll¡d holc. t¡ko lurr lnocl ¡¡nror
nountlng ¡urt c. l¡ lro¡ of prlnt. lf th¡ Inocl
lmror lr notnountod lu¡h wltñ th¡ cyllndrh¡¡d
¡uíäc¡ or lltñ¡ cüllnd¡r hc¡d ¡urfæ¡ l¡ notwlthln
RtS 125, tñrknodr ¡cn¡orW|LLprwldr lncotrrct
slgnab to thc DSt rystcm.

A CIUTION Do not drop or ml¡htn-
dle lnocl¡ sensoñ Knoclr

¡tn3or damagc mry occur lf knock ¡cn¡or l¡
ml¡handlcd.

19. lnstall knock sensor into the threaded hole. Torque
knock sensor to 20 - 25 ft-lb (27 - U N.m). Verifuthat
the knoc* sensor is seated flat against the spot face.
Knock r.n¡or IIUST have full-l¡c¡ cont¡ct wlth
mountlng ¡udrca lmpcrfcctlonr ln th¡ rurfeco lhrt
th¡ ¡¡n¡or mounts agrlnst can cauar hlghcr rcnror
or¡tpuL

A CEUilON Do not ovrr-tlghton
knock tlntor. Ov¡r-

üghtonlng wlll cr¡r¡ demrgr to lñ¡ Ino.{t rntor.

20. Repoat thiE rnounting pnreoduro br e-aeh eyllnder.

(T
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MOUNTING DSM SYSTEM CO]IIPONENTS

I
VGF SERIES ENGINES - 12 AND 16 CYUNDER

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

. Drilffap Fixture (foolP/Î.| 47207ol

. 114'Drillbit

. il16'Drillb¡t

. 5/8" Drillbil

. 10 mm Gapscrews (2)

. 12 mm Capscrew (1)

VGF Knock Scncor llounüng StePo

The knoc* sensors are installed between every olher
cylinder just below the intake port on the side of the
engine crankcase (see Figure 2.00'12). On VGF en'
glnes, one knock sensor is mounted for two adiacent
cylinders (see Figure2.00-14). On l2cylinder VGF
engines there are a total of 6 knock sensors; I knod(
sensors on 16 cylinder engines. As of April 1997, all
12 and 16 cylinder VGF crankcases are drilled at the
factory to acs:ommodate the installation ol the knock
sensds. lf the knoc{t sensor holes are preddlled,
continue with Step 20. lf the knoc* sensor holes are not
predilled, cqttint¡ewith Step 1.

NOTFr Alütøtgh there is one knock sensor lnstalled for
adlar^ont cyl,irúers, when detonafion is detected þnllían
tínlng ¡s sü[, adjusted on an ìndtvÛdual cyllnder äasis.
túrvüdud tìmtng is possiåle because the engìne altar'
naÈly llps a cylinder on each englne bank but the
k¡tæk stærwo¡ks îor adJacent cylìnders on the sanp
engìne únk. On I 6 rylinder VGF engÍnes, two cylinders
wil atways retard together due fo DSM s¡rstem desþn.

NOTE: One knock sensr ls mounted for two adiacent
cyllnde¡g. Refer to Hgure 2.0O-r4 for læatíon of knack
sensong qt crankcase.

1. Remorc üre upper right and upper left capscrewS of
üc trrvo a{acent camshaft access covers. Secure any
bradrets, ùbing, or wiring that may be connected to
thcse capscrews.

2. Étamhe the crankcase area directy above the
audllary rocker ann locknul Secr¡re any loose wlres or
ù¡bt!üttmay be in the area.

ches away from lgnltlon or other hlgh voltagc wlrlng,
(lncludlni lgnltÉn coll prlmary wlrlng). lf knoclt
ttnaor wÍrci are bundled wlth oürcr wlrcs, el¡cül'
cal lntelercnc. may rcsult affectlng the perlor'
mence of the DSll sYstem,

3. Hold the ddll fixture against the bolt holes to'
determine the location where thE ddll fi¡<h¡re will rcst.

against the engine crankcase (see Figure 2.00-13).
Mark the area and removg drillfixh¡re.

4. Using a stiff scraPer, rernove the palnt in the area'
marked in Step 3. The drill fixtt¡re must rest againstthe'
crankcase fee of pain[

Flgurr 2.OO-12.Knock Srncor Locflon¡ - VGF S¡rlr¡

Flgurr 2.OO-13. DrlllÆap Flxturu For llountlng
Knock S¡n¡or¡ - VGF S¡rb¡ (fool P/N 472070)

CAUTION All harnesscs must bo.
routcd ¡t least four ln.

| ,:
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MOUNTING DSITI SYSTEM COilPONENTS

KNOCKSET{SOR
UOUNNNG HOLE

NTAKE
TTANIFOLD

t2 ðruNDEn
VGF ENG'NE

CATSHAFT
AOCESSDOOB

NOTE: Only oæ ktrrlk sensor per pajrof cytiúers is raguìrcd
on each elBirc bank (i &2,' g&4, S&A.
Sensor aairs ap Ûe satne on both e,igitc Mnks (eît side shown)

KNOCKSEIISOR
IOUlMreHOLE

,C CIIL/flDffi
VGF ENC'NE

INTAKE
IIÂNIFOLD

CA{3HAF1
AOCESSOOOi

NOÏE: qy_W knorJr sensrr- pypli!otcytinctütìs nqutuad
on cacn ngiæ äentr (t82,3t1, gt6, ZES|.
æ¡tgo¡p€ìtt ate ülpsm¿onüE/ü- cngine âtrrks (teftsidcslnwn)

t
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Flgur 2.0G14. Knock S¡n¡or Loc¡$on¡ On VGF En¡lnt
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{
CAUTION Ensurc ttrat the drlll flx'

ture ls proPerlY allgned
on the crankcase wlth the aurlllary rooker arm
locknut BEFORE drllllng knock ¡cn3or mountlng
hotc. lll¡ellgnmcnt of the drlll ñxturc could c¡uos
damegc to the crankcase whcn drllllng and/or
provldr lncorrect slgnals to thc DSll rystem.

5. Place drill fi¡d¡re against the bolt holes of the

camshafr access correr and aligrr drill fr¡<ü¡re with the

auxiliary rod<er arm locknut Thr rsrror nountlng
holc to bc drlllcd must bc lnllnc r¡ntü¡ th. G.ntor of tho
audllary roc*er arm locknr¡t tt shown ln
Flgurc 2.æ.15.

SENSOR IIOUNNNG
HOLELOCAT|ON

ART LOCKIIUTti
I
I
¡

Flgurr2.0G15. Drlll Flxtur¡ Allgnment - VGF Englnol

6. Ur$ng the two 10 mm caPscrews, secure the drill

ñ¡<h¡re qrto tre adlacent door bolt holes of the camshaft

accoss covors (see Figre 2.00-16). Ïghten caPscreu,s'

NOTE: On cnnkcases ðuilt before 1995, use the

. 12 mm caPærew to secure the ddll frrture to tþe frfüt

camsäalla¿uess cover bolt hote on a 16 cylìnder engine
and thefo,ttüt cover bolt hole on a 12 cylinder engine.
These camshafr access covers on pre-1995 crank'
ca¡tes vary în deslgn and require the larger caPscrcw
whcn ustng the d¡íllfrxfure.

7. Placc lhe :U4' bushing into the drill ñxture.

I 8. Oil the bushlng hole and drill a f /4'hole 3/4' (20 mrn)
." deep udng ttre bushing as a guide. O¡l drill bit as

neoessary while drilling.

MOUNTING DSM SYSTEM COMPONENTS

Fþun 2-00'16. Drlll Flrturc rounüng'VGF s¡rlr¡

A CAUTION Do not drlll üccPcr than
3/4'(20 mm) dooP ortlrc
tlr¡ cnnkcalc.

,,G
drlll blt wlll brsrk through

9. Remove the 1/4'ÐsÙring Forn üe till fixh¡re. Plâce

üre 716" buslring into the Ûill fi¡<h¡ra. Oll Ûre busttlng hole

and ûill a il16' hde U4' (æ nun) deep usiltg the
bu$ring as a gnride. Oit drill bit as rrcessary while dilllng'

10. Remove the 716' bushing lbom üe üiS ñû¡rê'

11. Use a 5/8' dril¡ bit to put a sllght cfiamfer Qn the

716" drilled hole.

12. Gtean debris fom the ddlled ltole.

13. Closely examine the surface. This surface must be
free of buris and have a finlsh ol RMS 125 or better'

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

15. Oil tap and place tap into busfiing. Tap hole until tap
just touches bottorn. Oil as necessary wtrile tapping.

iìemovE the tap and clean threaded hole'

NOTE: To pretrcnt tap breakaga, do not fotqa. qp
agaìnst botÞmof blind tøle.

16. Use bottoming tap to finish taPPing hola' Remorc
tap.

17. Remove the 31/84" bushing from drill frxture'

18. Remove the drill fixtt¡rE frorn üre crankcase'

AI'XIIJARV ROCKER
ARILOCKIIUÏ

GAPSCRAT

DßII¡
FD(ruRE

BUSHING
LOCANON

FORM 6278 F¡rsl Ed¡t¡on
2.0Q - 1



MOUNNNG DSM SYSTEM COIIPONENTS

f9. Refasten the camshaft aocess doors using the
eapscrews rcmored in Step l.
20. Thoroughly clean hole and area around mounting
hole.

CAUTION Drlllcd and teppcd hole
(knock r.nlot turlacc)

nu¡tbrllrùrmooür (BilS 12!), end bt p*pcndtcu.
lrr to thl drlllod holc. lhke !ur. tnock lcnlot
nountlng .ud.c. l¡ frcc of pdnt. ll thr knocl
¡cn¡orl¡ not mountcd llu¡h wtth tñr cyllndrhred
¡urñcr or lf tñr oyllnder h¡¡d ¡urfecr lr not wlürln
RIS 125, ü¡r knoc{r ¡cn¡orWLL provldrlncoræct
rlgnrlr totln DSI rycton.

CAUTION Do not drop or nl¡l¡rn-
dbknoclrdt.of. Knocl

¡.n¡or drntgr rnry occur ll knoclr ¡on¡or lr
ml¡hendl¡d.

CAUT!ON Do not ovcr-üghtcn
knocl senror. Over-

tlghtonlng wlll c¡usr damagc to thc knock ssnaoll

NOTE: A kttæk sansor wlth îts ænnectq w¡lt etûand
atout tuto htclrls away from the swtaræ of the
crankcase, Tl¡r¡rt slþud be at least lhrcc lrches ot
clqranæ pøtd,ætarto the lndc *t.rtsri¡wrfæ.

21. lnstall knod( sensor into lhe ürrea&d hde. Torque
knod( sensor to 20 - 25 ft lb (22 - 3f N.m). Verify ütat
the kno* seruor ls seated ûatagølnst tha cranÈcase
surfaca. Knocl rnror iIUST han¡ full-lbcr cont¡ct
wllh mounüng rurûeco lmprrûcüon¡ ln thr ¡urfacc
thrt thc lmror mount¡ agelnst can oaure hlgher
renrorouþuL

22. Repeat thls mounting procedure for each knock
sensor mounüng location.

( -4"¡

r
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sEcT¡oN 2.05

DSM SYSTEM COMPONENT CONNECTIONS

COMPONENT CONNECTIONS

ln this s€c'tion, you will be interconnec{ing üe DSM

E/sûem snpon€nb w¡'h the vadous DSM hamesses'

Ìfus sdn hdldes tho sbps re$¡ir€d þ connec't the

krpdt sensors, DSM filþr, and DS,Ùl module' Power

cmr¡€cüons re comfleted in SEclion 2.10, DSMS)4sbrn
fuYúû, Mt t, Atú Grwrú ØmeclÍong

Figure 2.05-1 and Figune eO5'2 illt¡sÙate the DSlrt

"y-"út 
connections nátw¡tt ¡e cornpleÞd following ü¡e

steps ln this seclion.

Continue wiü "Knock Sensor And Flltr Gonn¡clione:

on the next Page.

nt

o o

ffi
-lF

tæF.iE8+J35h..ffiïft âEg::'
3" " b-s-it-iôlcttÍrol¡' HARilEss

GROUNDWBE

SENSOF
CO}INECTOR

I
2 3

aaNNECTIONS t IRECT (AT AND yGFEilG"YES'
CONPONENT

r.lt¡

Ëg

JUNCTION
BOX

oo

rlll-
traao

1.
2.
c.
4.

GROUNDWIBE

sEllsoR
CONNECtrOR

I
2

g a

wTH JUNCnON BOX WP ENG//NES ONLV
COU P O N ENT CO N N ECT'O'VS

Flguro 2.05-1. Componcnt Gonnectlon¡ Dlrrct - ATAndVGF Englncr

Fl¡un2.05-2. Componrnt Conncctlon¡ Wlth Junetlon Box -

FORM 6278 F¡rst Ed¡t¡on
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DSM SYSTEM COMPONENT CONNECTIONS

CAUTION All h¡rnesses must be
routed at lc¡¡t lour ln-

KNOCK SENSOR AND FILTER
CONNECTIONS

COIIPtETING THE KNOCK SENSOR AI{D FILTER
coNNECnOils
On AT and VGF engines, individual sensor wires are
routed dir.ecüyio the DSM filter. Complete the steps in
"Connections Ror¡ted Direcüy To The DSM Filter - AT
And VGF Engines.'

On VHP engines, individual sensor wires are routed
through an engtne mounted juncton boxandthen tothe
þM filter. Gomplete the steps ln the section entided,
'Connec,lions Ror¡þd Throrigh fui Engine Mounteú
Junclion Box - Wlp Engines.-
The corñponenb of üre DSM system are connecled with
sweral dlTercnt wire hamesses. ln the steps that follow,
the hamess name is enclosed in quoiaüon marks
(Example:'sensor to J-bot' hamess).

Gonnccüon¡ Bq¡tcd Dtþcüy To The DSlt Flltcr -
ATAnd VGF Engtnet

Flgun 2.05€. "S¡n¡or To Flltr, lhnur

Flgun 2.0t.4. DSI'I Fl[rr lnpuf Gonmctorr

3. Attach each sensor connector of tlrE .9ên9or to
filtet, hamess þ the sensor of lts conesponding
cylinder (or corresponding cylinder pair on VGF
engines) (see Figure Z.0S-g). Tha slgnal wires hôm
the 'sensor to filter' hamess are labeleO for their
corresponding cylinders or cylinder palrs and have
plastic connectors that attach to each sgnsor. There
are also labeled ground wires.

4. Attach eact¡ labeled ground wire of the.sensor þ
filter'harness to lhe engine crankcase. Eadr gnound
wire rnust be seorrely attacfied to the en$ne crankcase
ataplaoe wl¡ere surfaæ paint has been rer¡oved.

5. Áttacñ the 19 pin connector of üre .sensor b frlter.
harnEss to üre input connector on üc DSM filter
(sce. Figure 2.05-4). The input connector is the only
19 pin metal connecbr on üre filtEr. Thl bngüh of th¡i
h¡rnsss must not be altercd.

ghqr aweV fion lgnlüon or other hlgh vottrgcwlrlng
lncludlng tgnlüon coll prlmery wtrtng. lf tnoci
r.nlor wlrrl rr¡ bundlod wlth otñcr wlrr¡, cl¡ctrl.
crl lnt¡rllrcncr rnry roult, affocüng lhe pcrfor.
mrno¡otlño DSn ryrtrm.

NOTE: Tlc wfitng diryrans includad in /rris manual ara
to b used as a rúerenco only. For addttionat teferenca,
use lhe r¡r¡ng dlqøns recelved wlth the DSM system
when making ænnections.

1. Veriff üat ü¡e knock senson¡ are mounted and
installed properly. The sensors must be torqued to the
prygt specificaüon. Refer to Section 2.OO Mountíng
DSM System Conponents.ñIounting The lGock Señ-
sors' for mounüng instrucüons and sþecificaüons.

2. Locate the 'sensor to filter" hamess
(see Figure 2.0S-g).

NOTE: .Actual,shape (etbow or straight) of ha t9 ptn
ænnector va¡les due to en g in e confgu ntíon and D-S U
in stal latlon req u lreraenF'.

(¿

f'-
t

GROUNOWRE

endto

F

'9PINCONNECTOF
TO FILÎERt

lnstailat¡a/|t

sEu¡oR cot{NEcToR

ofùel9

SIGNALWRES
TOSENSOR

NOTE: Acã¿alshaæ
vañæ due

oo
oo

o
oo

o

o
o

o
o

o
oo

oeql&o 9HH ffi(oi.¡:loxl r. rta ¡.YDCnãx - îÈr¡-

øØ ØØØ

FILTER

FILlER
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DSÍtl SYSTEII| COIuIPONENT CO NNECTIONS

Ç

6. Locate the Tlter to DSM' hamess (see Figure 2'05'5)'

NOTE: Actual shape (etbow or straíght) of the 14 pln

connectorvañes due to engine confrguration and DSM

i nstallatíon rcq ui re me nts.

7. Attach the 14 pin cylindrical connector of the "lilter

to DSM" harness to the ouþut connector on the filter

(see Figure 2.05'4 and Figure 2.05'5). The ouþut
òonneaãr is the only 14 pln metal connector on the

filter.

8. Continue with the next secüon 'DSM Module Gon'

nsctions.'

LABELEDS¡GNALWBES TO
DSll ilODt tE

t4 PIN CONNESTOR
TO FILTER

-"*'ffi#ff'ffi 
'nÆIî!;F"iål^ffi 'f ü'

nI

NOTE: The widng dìagnms included ln this manual are

to be used as a reference only. For addltlonal referenæ'

usethe wÍñng diagrams receìvedwiütthe DSM system

when mal<íng connectlons.

1. Locate thE 'sensor þ J-boC hamess

(see Figure 2.05€).

2. Attacñ each plastic connec'tor of the 'senso? þ
J-Uof n"-ess tothe knock sensor of lts conesponding

cytinOer as labeled (see Fignrre 2.05€)' The signal

wires of the 'sensor to J-bo¡f hanress a¡e labeled wiüt

ttreir conesponding c$inder numbcrs aryf have pl¡stio

connectors'ürat attacfi to each sensor' Thers ¡re also

labeled grornd wires.

Fþun 2.6€.'Srn¡or 1o J-Box' ll¡m"'

3. Atlach eadr labded ground wire of thc'senær to
J-oof hamess bthe englne crankcase' Eacfiground

wire mustbe seanrely attadred bthe engine crankcase

at a place wtrere surface palnt lras been remowd'

4. Attach the lndvidual sensor arrd ground wires of the

'iensor to J-bot' hamess in the engine mounted

iunction box (see Figure 2.05'4- Gonnql theee wires

iã a term¡nat sûip in numerical order with lln ground

wires dispersed evenly between the sensorudres'

NOTE: The Junction box ln Fîgure 2'O5'7 ls shown as

an exampte onty. Junclìon !nl< varles t¡¡ifl1' qpglne

model.

NOTE: The índìvldual sensorandground ndçs of tlla
'sensor to J-bf äamess may ba shotþtleld iß

necessaty.

Flgun 2.05€. "Flltor To DSll' Hrm¡r¡

Gonn¡cüonr Routed Through An Englnr llountod
Juncüon Box - VtlP Englner

On VHP engines, lndMdual sensor wires are routed

through an engine mountediunction box andthentothe
DSM flter.

CAUTION All harne¡se¡ must be
routed ¡t l¡¡st four ln'

chcr rweyfrom lgnltlon or other hlgh voltrrgc wlrlng
lncludlng lgnltlon coll prlmary wlrlng. ll knock
sonsor wlrc¡ are bundlcd wlth other wltlt, clectrþ
cal lntcrlbr¡nco may rcsult, aflectlng the perfor-

menco of thr DSll sYstcm.

I,ABELEDWRES
TOJUr{CTþt{BOX

SIGNALWRES TO SET{SOR

å

SENSOR CONNECTOß

GROUT{OU'IRE

FORM 6278 F¡rst Edition
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DSM SYSTEM COMPONENT CONNECTIONS

ENC,NE HOUÌTTED JUNCNON BOX

NOTE: The þrction bxslrown,sasan example only. Junclion
bx vañca with eng¡ne mdet.

¡

ot

^

*

¡

@

GND I
CYLfR
CYL2R
CYL3R
CYL4R
GND 2

CYLsR
CYL6R
CYLlL
CYL2L
GND 3
CYLsL
CYL4L
CYLsL
GYL6L ó

CD

a'l

À
¿¡l

Ë¡

G!

ó

ût

(t
è
a¡'

19

'sEllson To J-Box"
HARNESS

.J.BOXTO FILTER-
HAFNESS

Flgun 2.05€.'J-Bor To F¡lt.r. ]brn¡¡¡

FILTER

HLTEN

o

oo
o o

oo
oooo oo

oo

o

ooooo o
oo

IIPT'Í OUTPUT ?OWEßFnolsEìsoRs ToDsr iFt¡Î
(On J-EOX) la Pl¡l laìrDCr¡Püt ¡?lll
IEI lfn

ØØØØ
Ø

Flgun 2.æ-9. DSI'r Flltcr lnput Gonnrc,torr

Flgun 2.05-fO. "Fllùrrïo DSf" Hlrne¡r
9. Atb$ the 14 pln c$lndrlcal oonn€c'tor of the 'ñlbr b
DSM' hame$ to the output connecür on thc DSM filter
(sce Flgrure 2.05-9 and Figure 2.tlS-101. The oulput
connector ls the only I 4 pln mebl connector on the frlter.

10. Continue with 'DSM Module Conneclions" in lhis
section.

C'Flgurr 2.0t-7.'Sor¡or To J-Bor' Hrm¡¡¡
Gonn¡clilonr ln Juncüon Box

5. Locate üo 'J-box to filter' hamess
(see Firyre2.O+8).

NOTE: Actual slurp (elÛrlw or straþht) oî t e 19 pìn
connector varles dua to engl ne confrguratlon and DSM
inshllalÍon requlramenb,

NOTE: The wlres oî the I -box to ñlter" hamess may be
shoûened iÍ necêssary. The wlres of the t-box to ñlter"
hamess MUSTb runthrough conduìt.

6. Attach ttre uires of the'J-box to fi ltef harness to the
corresponding inpub inside the engine mounted junc-
tion box (see Figure 2.05-7 and Flgure 2.05-8). For
example, CYLIR on the'sensor to J-bot' hamess
corresponds to GY1- I R on the T-box to filtef hamess.

7. Attachthe 19 plnrylindrical connector of the'J-box
to filtef hamess þ the input connector on the DSM filter
(sas Figure 2.(E-9). The input connector is üre only
19 pin mebl connectø on tñe frlter.

8. tocatr $a .lllter b DSM' hamess
(sec Flguo 2.05-10).

NOTE Actual shaæ (elbaw or sùaþht) af the 14 ptn
connecto¡varlcs duc to englne cutfrgulafron and DSM
I nstal I ation rqufurirncnts'.

("

TABELED wlBES IO JUNCTþN BOX

Acfi/ø,l shaoe blbw q sl'ËliohÐ of üp I I D¡n ñrrÞctol
vañes clíp'to eng¡nê -crínfryrulørlftf- and OISM
tnstailat¡on req/.i ren ents.

TO
19 PIN

no.E:

LABELED SIGNALWHES TO DSf IIOOULE

NOIE: Actual shaæ (etbw or stu¡,ght) ol tllp , 4 Fin cÚinnec'ol
vades dtn lo eng¡rc -æñfrgt,rdioti atd DSlt
¡ n 9tailât¡ on tqu ¡ ren å,tl€.

Plil oolrNEcroR
ÏO FILTER

f¿l

2.O5 - 4 FORM627ô F¡rstEd¡tion



DSM SYSTEM COMPONENT CONNECNONS

( t
DSM MODULE CONNECTIONS

A clunoN

DSM ilODULETO ¡GNITION IIODT'LE

l. Locate the "DSM þ lgnltion' þ¡ness
(see Figure 2.05'12).

NOTE: Actualstrqpe (elbøn or staìght) of tltc 14 pln

connectorva¡íesdue to engine ættfrguruttìon and DSM'

i n stal latí on requ lre m e nts

2. Route lhe "DSM to igrrition" hamEssto he lgnitiqn

Module (see Figure 2.05'12 and Figure 2.0$13)'

NATE: Do not connect the ?lSM b þnÍfnn'lnrneso lo
the tgnltíon Module af täis tirne. The'DSM þ ignüonl
harn-ess wit be ænnected to the lgnllìon Múule wllcln,

progranm¡ng the DSM system folblwtne lo steps in'
'cnãpt* I óetonaüon sensing Module syqtern Pro'
gramm,ing.

3. Route conduit and the wlres of tlp'DSM Þ lgnt'tionr

hamess from the lgnition Module b the DSM modulE'

Fltut 2.05.12. "DSITo þnlllon' Hlmcq

Ftgun 2.06.13.'DSll To tgnltlon" Hrmlrt Gonnrcüst- To lgnttlon fodulr

All h¡rnessos must be
mr¡ted at lc¡stliour lnchæ

awry from lgnltlon or otlrcr hlgh voltrge wlrlng
lncludlng lgnlüon coll prlmrry wldng. ll ¡cnsor wlres
arc bundlod wtth otlrcrwlrrs, elcctrlcal lntorferonce
may ræutt, ¡ffectlng thc pcrformancc of the
DSll ry!û.m.

A CEUflON Donotcutlnynwholes
ln the DSll modulc. The

wlrts mu¡t b¡ dtr.cted tlrrough the hole¡ provlded
ln tñc botton of thc DSll module- lf th¡ wltt¡ ere
routcd ttrough tlrc wrcng port' s¡tcülcel lnt¡rlcr'
.noc mry ¡r¡ult, afhctlng thc pcrformancc of thc
DSt ryrtrm.

NOTE: *e ñgurc 2.05'11 îor proper wire roulìng ot
the DSM module.

ooo

DEfUrAtt{3Eragülorclu¡

o o

HLTER

POWER SUPPLY wIRING, AT¡ARil 'DSI TQ!Ç¡lmCrN'Âñii5-ri¡ñowttcom¡Écnous HAßIIESS

Flgurr 2.G1.11. DSt fodulr Condult Porb

I-ABELED IYIFES T() æT IODI'I-E- -(r¡ wn¡s LABEI-ED A - l0

14 PIIICONNECTOR
TO tGillTþN ilODUI¡

NorelHffiÊWi"ìffiEl,g,n8gtrffi i'
rquiremenÊ.

Gt
'I

a
l

+-

NllNGSW]TCHES
"A'41{D'B'

/

lGr{fTþ]|
rootl,E

coilt{EcroRf4 PIN

FORM 6278 First Edition
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DSM SYSÎEM COMPONENT CONNECTIONS

CAUTION Route thc DSll system
wlres through thÊ cor-

rect port on tho DSM modulc. Thc wlre¡ must be
dlrected through the holes provldcd ln üre bottonr
of the DSil modula lf lhe wlrc¡ ¡rr rcutcd through
the wrcng poft, .lætrlctl lnleÉctrnc. mry rcsult,
alfectlng thc pcrtormancc of thg DSll rystcm.

4. D¡rect the wires of the "DSM b igniüon' hamess
hrough port 3 m he DSM module (see Figure 2.OS-14).

an¡
t

o
2

?rnÌ,IOH¡

FILTEB

?owEn suppLy wRtltc, At-ARìt .Dsìt To tcilmoN"
AND SHUTDOWN CONNECTIO]IS }IARNESS

Flgurr 2.05.14. DStl ltodul¡ Gondutt Port¡

5. Attecñ the ænduit to the conü¡it connec.tor attactred
þ port 3. Secrre üp loose oondr¡it

6. Cut the wlrcs b lengü and connec-t them to the
lgniüon Mod¡lc brminal sùip inside of the DSM module
as sûrown ln Figure 2.05-1S.

FILTER TO DSI IODULE

t. Locate lhe "lilter to DSM" hamess
(see Flgure 2.0!-16).

NOTE: The sþnal wÍres of the frlter to DSM'hamess
arc lablad fo¡ their conespondîng cylínders/cylinder
palrs and grwú wires.

NOTE: Thewiluisof thefrtterto D9Ú"hamess mustbe
runlhrough ætúutt

2. Rout€ thc Tlt¡r to DSM'hamess wires to the DSM
module.

Flguro 2.05-15. "DSM To lgnltlon' Harn¡¡¡
Conn¡ctlon¡ ln DSI llodul¡

Flgun 2.05-16. "Fllter To DSll' ]bm¡¡¡

A C¡UTION Fout¡ thr DSll ryrton
wlrc¡ through th¡ cor.

roc{ port on th¡ DSn modulo. Thr wlrrr mu¡t bt
dlnct d tñrough tlro hol¡l provldrd ln th¡ bottør¡
of tlrr DSf nodub. llthrw[u rlt toutld through
thr wrong porù .l.ctrlcel lnti¡rfrnnc. rnqy nsulq
rfllctlng thr porlonn¡nc¡ oltfrr DSI rydom.

3. Dhect tñe wlres through port I on the DSM modrllc
(see Flgrre 2.05-14).

CI

DSN MODULE

.DSII TO IGNITIOII" HARNESS
oHnouGH PoRT3)

LCD

10ôôod
ìg!l!9/

.?aV
r2aV

ct{o
6r¡0

PSNL\À
sa¡qro¡
CLæ(
nÊ881
.9æO
Et¡cBl
OAÎAT
DAIA'
0AT t
oar 2
oat t
0AlAO
ìrgg
TAI{'âL

ãru

fr

Ä¡nu
a{trDovtil

3E}{90ñ Or

8Ër{30ñ @
sEilsoñd
88r8c)i o.
8E¡{tOñ 0t
8Ê}l9OA03
SEieono'
SEGOiC

3Cr€O¡ O
tE¡60i t0
sEit¡ro¡ il
8É¡€Or 12

tÊt{¡oi rt
8El{SOt r.
tÊiFoñ r!
3Ëil90n ra

fß

I' PIII CONNESTOR
TO FILIER

I¡BELEDSIGNALWRESÏO
DSil ilODULE
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DSÍI'I SYSTEM COMPONENT CONNECTIONS

4. Athú üre conduÌtb the oonnector attacùed þ ptt 1'

Seo¡re the toose conduit

5. Determine the firing order of your engine

(see Table 2.05.1).

6. Measure and c-r¡t the signal wires of the Tlter to
DSM" hamess to lengûh. The sigal wires are connected

to the terminal sEips inside the DSM module.

7. Alta$ the sígnal wtres tom the'filter to DSM"

harness þ.üre appropriate SENSOR lnput as deter'

mined by the firing order given in Table 2.05'1 . Note the
following:

. For 6, 8, and 12 cyllnder AT and VllP cnglncr'
¡on¡on mu¡t bc wlred lndlvldurlly. Sce thc
nmplr wlrlng dlrgrem tn Flgurc 2.05'17'

. For 12 cyllndcr VGF englnss' s.nsorl nu¡t be

fumpcruð ln adlacent cyllnder palrs rs shown ln
Flguro2.g.l8.

. For 16 cyllndcr AT, WlB ¡nd VGF cnglner'

"ãn¡o." 
niust be lumpered ln palrs ¡¡ ¡hown l¡l

Flgura 2.05'19.

Refcr to Scctlon 2.1 5 DSlf S¡ætem Wrlng Dlngrttrs
ior wlrlng dlagrams for AT, VtlB ¡nd VGF mglnc'

NOTf* Vúhin lp DSM tttcditliÉ' üte éers þWE ao
,aþdd SENSOF Ot, SENSOT 02, SEì{9oin æ' TIþ
SENSOR nunùer øPWtæ tb ftp serær'sposmn tl
Ut fr¡,rg orer. For exanple, flB fr ring-q 

^üt^d 
a 6 cyfrtd*

Wlp i,Utn ¡s l-5-9-6-24 (fiumTaÞZæil' Tf'aa'
fon, üã sþna, v{re taffi CYLI b ffi b
õer.¡Son oí an¿ üþ s¡gnd v!¡¡e lM CfLq 

's
ænnected þ SENSORÛ? eb.

8. Cut to lengür and atùacfi llre grond wlrc!' Eacfi

¡"0"¡ãá ét*ni wire must be connecled b a GND

(ground)-terminal inside the DSM module'

9. Gontinue wiür SEction 2.10 DSIIS¡aÞm fuuer hd
Alarm Connectiotts-

Tebl¡2.0$1. Ord¡r

g

CYL IRCYL IRCYL lRt6

CYL3LCYL4LCYLSLl5

CYLORCYL 4RCYLSRl4

CYLTLCYL2LCYL 2Lt3

CYLTRCYL3LCYL2RCYL3LCYL2RCYL4L12

cYLsLCYL4RCYL 6LCYL4RCYLsLCYL4Rit

CYL 5RCYLSLCYL6RCYLsLCYLSRCYL2Lr0

CYLSLCYL2RCYLsLCYL2RCYL 8LCYL2R9

CYLsRCYL TLCYLsRCYL lLCYLSRCYL6LGYL3I

CYL6LCYL6RCYL 5LCYL6RCYL6LCYL6RCYL27

CYL6RCYL¿ÛLCYL5RCYL4LCYL4CYL6RCYLsLCYLS6

cYl.2LCYLSRCYL 7LCYL3RCYL2CYL 7LCTLSRcY1.S5

CIL2RCYL2LCtfLTRCYL2LCYL6cÍ1-7RCYLSLCYL64

CVL¿ILCYLsRCYL3LCYLsRcYt3CYL 4LCYL5RctLT3

OfL4RCYL6LCY!3RCYL6LCYL5CYL4RCYL TLcfL42

CYL lLOfLIRCYL 1LCYLIRCYL ICYLlLCYL lRCYLlI

t6\lf2Vr6vr2V6Vr6v12VtL
SENSOR

ì'GFvHP

^:ns&t

SENSOR WRE
r

FORM 6278 Firsl Edition
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DSM SYSTEII COMPONENT CONNECTIONS

6
6
ot
0l

o
r0
t!
rt
rt
ta
tt
rl

E

ãvîLw

cLm(
iÊgÊ1
¡oEo
alcat
0Ar 3
OAÎA'
DATAT

DAÏAT
OÀTA t
DA'fÀO
\ita
ll^tt a

oro
0ùþ

r¿al,
.¡al,

A¡¡h¡
sHtffoouYtl

SErBOi or
sÊrFoñü
sEt¡30ñó

@@P.IB PlA
LCD

rE

a-rlrt

FOß'2 gN.ilDER I'GF EIICSIE APPIJCANOß
3BI8OR3 IIJSÎ EE .tr,IPERED Itr AÀIACÊilÎ'
clnJilDER FyURS AS SHOWtt SEE IJSIBE|.oUI

IRI2R
3R&.R
5R¡CF
2L& ILILIsL
6LE5L

CYLtrIDER
SYUIOER
CYUIIDER
CYLINDER
CYUIIDER
G{LIIIDER

a
I

t¡
a
a

It3
t¡11
317
{&8rt t2
2&10

sErßoR
sEìtsoß
sEilson
sEr¡soR
sErl{son
SENSOR

D$'I ìTODULE

*DSiI 1(} IGNITION" HARNE

"FILTER TO DST" HART{ESS:
sEilsoB coilNEcnoNs
GROUIID CONNECNONS

¡rxRoucH PoRT 1l

':;'

O
t0
il
t¡
tt
ta
rt
ra

E

FWñLtÂ

ctocr(
ñlcËÎ
.IDCô
EÊCEa
DAIA 3
DAIA'
DAIA!
OAÌAI
oAlA r
oÀlao
lßt
Iilrt

râaV
.¿{V

G¡¡o
GilO

¡^t
r'r.ttDoìrv¡l

ãrloiOl
tallorü
Þaôr

LCD

"DSTI TO 
'GNITION" 

HAFNESS

D$H NODUIF

r)

.FILTER TO DST" }IABNESS:

CI
Fl¡urr 2.9&1?..Fllbr To DSI' Hrrmll Conn¡cüonr

er DgI t¡¡oû¡b- g t,Arrd taGïililh,vHpAnd
ATErytno

Flgun 2.05.1E. 'Fllt¡rÎo DSll" Harnt¡¡ Gonn¡cüonr
ln DSll llodule - 12 Cyltndcr VGF Englno

I
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Flgun 2.05.19. "Flltcr To DSll" Hamess Gonnectlon¡
ln DSI lodul¡ - 16 GallndrrA! WlB VGF Englnor

DSM SYSTEM COMPONENT CONNECTIONS

\

o
t0Í
r2

rt
la
It
t¡

0t¡

-i,

t.

PUIF LI'L

q,ocl(
FESEI

.ID€6
EI.EC EN
o^1Al
ÞAfaa
DAÍA t
OAÎA2
oAlA t
oAIAO
v3¡
ilAM.'AL

A¡¡Rll
3rtf100lvtl

EENSOROt

8Þ{goñtt
cEilsoi 0t

cf{o
G'{D

¡ãV
¡2{V

LCD

FOR tC CYLIIIDER ElßlNE APPUCAÏqIS! -S¡TSONS TUST BEJUHPEBEDIN PAIRSAS
SI{OtülI.SEE LISTBELOW:

sElllsontt2 sEilsoR9tlo-sertsonsai sE!!998 U Eltõ¡ñÕnc¿o sEl{son 13l!t
eei¡sonza¡ SENSORIt&10

DSTT T'ODULE

-OSM TO IGNITION' HAFNESS

PORTI).

.FILTER TO DST' HARNESS:
sErsoR cot{llEcTloNs

FORM 6278 F¡rst Ed¡l¡on
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DSM SYSTEM COMPONENT CONNECTIONS
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sEcTloN 2.10

DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

POWER CONNECTIONS
ln tlris sec{ion. yor vW be naldng poær conneclims b the

DSûl ffi srã nroü¡¡e wtür vador¡s DSM hanesses'

e¿Cliø,aly, yol vd be ma¡ùtg d"T 
"td 

sh¡Eþwn

dlì€cüó. bstl conrponer¡t snectons ae ærnfleÞd
fr S""tot Z.Gt DSft Slbfam ørW¡pttt Ø¡ttrdian'

Figure 2.10-1 and Flgure 2.10-2.illusüate üe sn**
ù,ñã ot ut" DSÑl tramesses madê aH cornCetng üt€

poril€r cornecüms h üds sectqu

Conünue with'FilÞr Porrer Connecüons' on llrc. next

page.

f-lv

Flgurc 2.1 O.t. Componcnt And Pow¡r Gonn¡ctlon¡ Dlr¡ct - AT AndVGF En¡lnc

COI|ilPONENT CONNEC'IIONS ,/inã('r ØT AND VAF ENA'NEÐ

Ir
2

HrrF
o24 VDC

o o
J-BOXFI-

ffi

t.
2.
3.
4.
5.
6.

SENSOR CONNECÎOR

cRoullDw¡BE

I
3

NOT E:'Âleoatåæ Povter laad
muét æ groulúed to
tlßengine crükcå,æ-

coìiPoNENT CONNECnONS W'TH JUNdTToN BOX NHP

r-l

J.BOX

JUNCNON
BOX m

Flæ-

oo

m
æ

2.VDC

t.
L
3.
4.
5.
ô
7.

GBOUNDWRE

POWER

t

E'VG,,ÚES'

SEIISOR CONNECTOR

NOTE:.ìþOalrw powe¡ led musl bê--- - - grõ)nded tö lhe engine cranßcase'

Ì

i

6278 F¡rst

Flgurr 2.1$-2,Componcnt And Pwrr Conn¡ctlon¡ Wlth Junctlon Box - VllP Englnlr
al



DSM SYSTEII POWER, A|-ARM, AND GBOUND CONNECTTONS

3. W¡tr povì,er suppty ofi connect ttre Ttter powef
hamess b he q¡stomer supplied por,vËr arpily úrougûl
an engine mounted þnction box (see Figure 2.lO-ã).
The negative power lead must be grounded O fre engine
crankcase at the engine mounted þnc{ion box The
hamess wires are labeled br the apprópriaU connestion.

3. Attach the 3 pin oylindrical connector of tñe Tlter
powef harness to the power conneúlor on lhe filter
(see Flgure 2.10-3 and Figure z.t0"f). The power
connector is the only 3 pin metal connector on lhe frltee

24VDC POWER
coNl{ECnON

+2{YDC

ct{D

3 PtI OoilltEgfon
lORLTER

CHASS|SGID

ìÐTE: Ac-tttd slnpe (etÙp¡wüstÊ¡gnl útþg útcomecrotvanes ctte Ìo engine conñgurattn aN DSM
¡ nstallat¡ü req u i remánts.

WARNING
Do not lnctrll, !d up, melntrln, or operete rny
rl¡ctrlc¡l components unlcssyou eru r technlcally
quallñcd lndlvldu¡l who l¡ f¡nül¡r wlth th¡ clectrl.
cd ¡lemcnt¡ lnvolvcd. Electrlcel shock ctn Gtu3c
¡.Ya¡r pcruond lnlury ord¡¡ür.

FILTER POWER CONNECTIONS
The power connections to fre DSM system lilter must
be in accordance with the applicable älecþical codes.
The DSM is suitable for instrallation in Ganadian
Standards Association (CSA) Class I, Group D,
Divlsion 2 locations. All wire sizing must. be in
accordance wiü Figure2.i0-S, WáukEsha CEC
Producb Power lMring Requiremenls.
See Table 2.1 Gl for DSM filter powerequirements. Ar¡
oscilloscopa must be used to verifi that the rippte meets
the listed requlrement

NOTE: Tlrc wtríng dlagrams ìnctuded in thìs manuat are
fo öa usedas a nference only, For addiliøat têferen*ê,
use the wlrlng dlqruø ¡wivd wttrt e DslM system
wløn malcing ænnectbns.

Refer to Saclion 2.1S, OSü S¡æÞm Mñng Dlqtanns,
br ndring diagrams h AT WlB and VCf ãndnãs.

Flgun 2.10€. "Flltrr Powrr, llrrnr¡¡

Flgun 2.104. DSt Syrtom,¡ Fllt¡r lnputGonnrcton

(¿
t. Læab üe fbr poræl, lranees (see Figurc A.tGg).

IIOTE: Tllo ydræ ol the frlE powef ha¡ness must be
run throughæindult

NOTE: 
.Actual- shape (etbovt or staþht) of ün g pln

cstnectortn¡bs due to engine conñguratþn aú D'SM
lnsÞllatìon requÍrcnpnts. -

t.

o

oo
oooo

o

ooo
o

oo

.q{&* Sffi ffiñ"(oî-.r:?9x) r. ?N à¡ûocl¡ Plt{ ¡ i¡tr-

ØØØ

FILTER

RLTEB

z.to - 2
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DSM SYSTEM PowER' AI-AR[], AND

ForThc DSll SYdrm

Flguru 2.10€. Weukr¡ha GEC Product¡ Powcr Vúlrlng Rrqulrrnlntl

GROUND CONNECTIONS

T¡blc 2.10.1. Powrr

a

),

)

0.õþss $en 22r.ô - 30+25%, -10%24DSM llodule

1.0less than 221.6 - 30+25%, -1OIc24DSM Filter

OPERANNG CURREIIT
(rmp$

PEAK-ÎO-PEAK
BIPPI.E

poltr AQ
OPERAÎING

RANGE
(voltr DC)

TOLERANCE
NOMINAL
VOLTAGE
(voltc DG)

CEC PRODUCT

U'AUKESHA CEC Pn gDlUqF_.

AssuügÍoirnsi$".ÎFn?"+BïirËffi **

DCPOWER TEADS

A: ¿l AWG. 30' nA)$ 2 AWG¡ 5Û IÆ(¡ o AWC' 75' IA¡(
B: ltASlG.20' IAX
õ.o.E: t8'AwG,20'IAx

ã1 ¡1î)!"53Pffi1.** 
"uRN 

oNLY)

ì(O7IE: lWres stæd îo('rltrrr A'are ôæ ed q Üç Ptld
rj;x.tiffii¿zwa,:æxx,rffi
ñWte ßqrr,¡rcrnerrls ol tl:c CEC øút'tcts'

F

A

LEA}I BURN
o)ffGEll SENSOR
POWËRCONTROL

cEc
IGMNOil
TOUJTE

(tÐ

TUREOCHARGER
CONIROL

roDt LE FCr)

oEroilAno1l
sEl{SING
IODULE

(osll)

J.BOX
DSf

FILTER

G
B

E
D

c

POWER
AIR/RJEL
lroDt l"E

(AFTI

FORM 6278 F¡rst Ed¡tion
e10-3



DSM SYSTEM POWEF, ALARM, AND GROUND CONNECTTONS

DSm itoDULE POWER CONNECT|OI|S

The power connEc{ionsto the DSM module rnust be ln
accordance with the applicable elecfical codes. The
DSM is suitable for installation in Canadian Standards
Association (CSA) Classl, GroupD, DMsion2 loca.
tions. All power sizing rnust be in accordance with
Figure 2.10-5, Waukesha GEC Products Power Wiring
Requirements.

See Table 2. I Gt for DSM module power requirements.
Ar¡ oscllloscope must be used to veris that the ripple
meeb the listed requhemenL

NOTE: The wíñng cliagnms included ìn thls manual a¡a
to beused asarefe¡enca only. For additÍonat referenca,
usø tha wlrtng dtqrarns received wlh the DSM system
wlon makìngænnacöons.

ReÍer to Seclion 2.15, DSM S¡ætam lffidng Dtagrams,
brwidng diagramsfo,rAT, VHR and VGF engirns.

A WARNING
Do not lnstrll, mû up, malntrln, or opcrete any
clcctrlc¡l componentr unlcss you rrr e tcchnlcally
quallücd lndMdu¡l who ls f¡nltl¡rwlth th¡ Coctrþ
c¡l clemcnt¡ lnvolved. Electrlcal shock cln cause
.w.r. peruonrl lnlury or dcaür.

CAUTION Rout thr DStl ryrt n
wlr¡r through th¡ cor-

FILÎER
CONNECTIONS

POWER SUPPLY IIVIRING, AT.ABTII
AilD SHUTDOWII CONilECnONS

'DsrloßNmoN'
I{ARNESS

tPOAÌ
o

POnt PCrfi2t

Fþun ¿10€. DSt llodul¡condult Poil¡

2. Connectthe porer wire to the Þrmlnal blod( labeled
+24V (see Figure 2.ß-n.

3. Gonnect a wire from the crankcase b the same
tErminal bloc* at the point labeled GND (ground). Run
the ground wire through the center conduit enüy of the
DSM module to the engine mountedþncton box.

Flgun2.tO.7. PowrrGonn¡ctlsr¡ ln DSI lodulr

CT
llct poüt on tln DSf, modul¡. Th¡ wll! mu¡t b.
dlrctd tñlor¡h lh¡ hoþr prcvtdrd tn tlr Þotton
of tlr¡ DSf nodul¡. llthr wlru¡ rrc ¡or¡t¡d through
tho wrong polù rLctÌlcel tnt¡rúerunct mly n¡ult,
ellbcüng tht prÍormencc of ürc DSM eystcn.

1. W¡th power ofr, install an input power wire frorn the
24 VDC supply hroryh the center conduit enüy (port 2)
of the DSM moü¡le (see Figure 2.iO-6).

¿'.'
(

Ds¡N ilODULE

POWEB SUPPLY
wlR¡NO CONNECÌ|OIS

(ilBOUGHPORT4

.¡aV
èl-
oro

4t

tiArL
gtrEcfon
cloo(
ñÉef
.3DEC
Êr¡c Er
oAtAg
DAIA¡l

ÞA1A I
DATA'
DA?A T

o^1A0
vst
m^lru^t

4t
A¡IT
l}rrÌoow'{

tÊrEoi0r
laFor@
tÊr!¡oiB
sE¡{i¡oio.
8E fôOi€
sB€On0a
sc¡30ñ0t
AãEOFil

SEtlSOñ0'
sÉxttoR ro
8€r{toR il
sEú90n t2
ser60F tl
3É¡60ñ t.
SETAOR t5
SETSOR tO

LCD

@

lH
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th. wrong pot! clcctrlcal lnt¡Éercncc may result'
¡fiecüng th¡ pcrlormrnce of the DSf, system'

The alarm and shutdown terminals are sinking devtces'

A sinking device is an eleclronic switching device with a

single tãrminal used to complete a1 9lecticat circuit

conîedion that can be used to conbol (through a relay)

remote devices such as alarms and lights' A sinking

device completes the electrical path to gound'

DSM SYSTEM POWER, ALARil'

ALARM AND SHUTDOWN CONNECTIONS

A WARN¡NG
Conncct th. Dsftl system to r cafcty cnglne
¡hutdown lor maxlmum englnr protectlon' F¡llurc
to connoct r refety englne sht¡tdown could ctuse
personrl lnlury death or englne demage'

A CAUTION
rect port on thc DSll module. The wlres must be
dlrcctcd through ths holcs provlded ln the bottom
of the DSH modulc.lf thcwlrcs are rout¡d thtough

The alarm and shutdown terminals are auxiliary con-

nections that can be usEd to interface the DSM system

to extemal elec,lrical devices (see Figure 2'10-8)' The

ãarm term¡nal is a sinking device with an internal circr¡it

t¡mit of 1 amp, 50 VDC. TÌre alarm torñdnal can be wed
to conFol (tlrrougtr a relay) remote devioes such as

alarms anO ngnts. When üre DSM system is operatin-g

coot""Uy it is-in an OPEN state. Any system feult will
lclose' fre alarm circr¡it. The alann Hrninal will ba

CIOSEO (connected to grornd) whenerlcr the'Alamt'
l-ED (yellow light) on the lrontof the DSM module is on'

iñã sirtoo*ttit"rm¡nal oprates the sarnE as the alarm

terminal and will only be activated wf¡sn üte"ShuËown'
UeO 1t"O nght) on trâ front of the DSM module is on' The

ahn; andsfrutOo"m wires must be ror¡ted thrulgh
port 2 of the DSM rnodule (see Figure 2.TG6).

Yor rnay use a relaywiür normdly open ad/or nÜtndly
dosêd á¡ntacts as Éng as üre logic is compatiUe uiU üte

devlces being conbde¿. ¡sepr*e $.pdybrüo rdays
rnay þ useOls tong as tlre negative of ho24 VOG porer
;oó; is groundedatürE same pointasÜn rugsfte of

the 24 VDê pom source of Ûre DSM rnod'de'

AND GROUND CONNECTIONS

Route thc DSM sYctem
wlres through thc cor'

\J
LCD

sr{J1Dorfl¡

s€ñrltoñot
SCNSOFæ
seN3oF6
3EN30t 0.
8ÊNSOi6
SENSORC
SENSOñOt
sÉr{30R il

sENtÐn€
sENsoR r0
3ÊN30n rt
t€N30n 12

seN30ß rt
EEN30ñ'ta
s€aÐnÉ
3ÊN80F la

Fr¡rRtlÀ
stLEcloñ
cLocf
FÉSC1

.lo€o
elcEx
o lAl
DATA'
o^lal
DAÎA2
DAIAT
OAIAO
vst
ll Nl,r L

o2¡lV
rl.V
Gro
oroI

Eqä

Ë
l
I

ì

DST IIODULE

UG}ff. NELAY, OR
IURP}ff TATTLÊ TALE
(crrsrorEn SUPPUEÐ

r
I
I

r--t
ll,t:

+ -

18 GA. rN"

L -1

t-
J

I AmP llÐG cuRRËlllFLOìlt

At¡Rlt GoNNECTIONS 8EE xorE3

çntRouGH PORÏz)

NO'ÍE: æ væ, t AW,
t€rlîn¡nd.

thcvtilírp.dEgrun

-
+

POWER SUPPLY
50\rDc llAx

(crrsTonEB SUPPLIED)
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTTONS

GROUND CONNECNONS
To preventele¿tical interference wiür the DSM system
from oüer components (especially high cunent devices
such as solenold valves, ignilion systdrns, and motors),
complete the following grounding procedure.

. Non-JunctÍon fuxApplicafions: The negative slde of
the power sorrce and the chassls grolnd of the filter
must be seqrrely attached to a clean, dry unpainted
engine crankcase surface (see Figure 2.10-9). The
surface of he'Sensor to F¡lþ/ hamess ground
connecüon(s) rnust also be connected to a clean, dry,
unpainted engine crankcase surface.

. Junction fux ApplÍcaûbns: On engines using a
Waukesha supplled junction box, the filter ahassis
ground and the negativE side of üte power source, br
both the DSM module andfilter, must bE connected
together in the junclion box (see Figure2.1G10).
Then, this connection must be grounded to a clean.
dry unpainted englne crankcass surûaoe.

("[

Flguru 2.lO€. Ground Gonn¡ctlon¡ For Non-Junctlon BoxAppllcatlonr

@NNECT¡ON
1O Gf,AI{I(CASESUBFAGE

.SEilSOB TO FILTER'
}IARNESST

NOîe ilhe 'sensor to ñltef harness jncft¡das
lln ground wires, as ¡ryel as sensor
wires. The wires thaî are bundled wiîh¡n
lhe lpmess a¡e all iúìvidual wires.

24VOLT
POWER SOUNCE

DSN HLTEN
DSn Î,ÃODULE

ô-Ðo
Éog
oo
Io

t'
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CONNECTION
TO CRANKCASESUFFACE

.SEÌ{SOR TO FILTER'
HARNESST

g8
ga
oo

JUNCNON
BOX

IIOTE:rTlrÉ '89nso¡ tofrllef lpmess inctudes
lllp olottttd ¡uíras. as weil as sensû
wr?eõ. It¡e ¡vtrps thad arc butclled within
the hamess areallltúMtd wires.

24VOLT
POWEB SOUBCE

DStt F,LTER

osu noDuLE

DSM SYSTEM POWER, AI.ARM, AND GROUND CONNECNONS

Flgurr 2.1&10. Ground Gonn¡ctlons For Waukcrhl suppllcd Junctlon Box Applbeüonr

Ç
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DSM SYSTEM POWEB, ALARm, AND GROUND CONNECTIONS
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i
sEcTloN 2.15

DSM SYSTEM WIRING DIAGRAMS

Ç

DSM SYSTEM WRING DIAGRAI'IS

A WARN¡NG
Do not lnrt¡ll, lct up, m¡lntaln, or opcratc my
¡lccl¡lcel componGntt unlc¡¡ you llt atcchnlcelly
quellllcd lndMdual wtro ls famlll¡r wtÜr thc slectl-
crl clcmmtr lnvolvcd. Elccülcal shock G¡n Gaus'
tcvcrl pcnonrl lnlurY or dcrü.

This section contains wiring diagrams br AT, VHB and

VGF engines. Figure 2.15'2 and Figure 2.15'3 illustsatE

the suredions of the Dsttl harnesses.

Relerto Figure 2.15*0 throrgh Figure 2.15'11 for DSM

sysþm wiáng diagrams. Table 2.'15'1 lists the page

numbers of he widng diagrams ûor AT VHR ard
VGF engines.

NOTÍ* The wfüng dìry'ams íncluded ín thìs manual are

þ b ud as a reference only. For addìtíonal referencê,

use tlre wlrlng diagramsreceìvd wlh the DSM system

vñen naldng ænnecfnns.

TrbL2.1Þ1. tocallon¡ Ot DSìl

Refer to Section 2.@, Mwntfi¡¡ DSM S¡aten Conpo'
aanls, to mount DSM system Gornponants Refgr to'
Section 2.05. DSM Slælem @mpunnt @tnætlo¡ts,
u t"r" wire hameês connectiong. Reþr to Sec-

tion 2.10, DSltl SysÞm Povt€r, Aþrm' Nú G¡wndt
Connælíons, to make Power conlæclions'

CAUTION Rout¡ thr DSI lyttctn
wlrcr through thc cor'

nct port on ürc DSll modulc. Th¡ wlrcr mu¡t bc
dlructcd tlrrough thc holc¡ prwld¡d ln tlrrbotom
oÍ tlrc DSlú modulc. ll thc wlrr¡ ¡n routrdttrough
lhc wrong Po¡ù clccülc¡l lntcdc¡¡ncr neY nau\
rlfccüng thr Perlomanc¡ of tl¡¡ DSI ryrl¡mr

NOTE: *e Hgure 2.1 5'/- for propr wÍ'c ¡wüttg d tha
DSM moduÞ.

Flgura 2.15.1. DSll ttlodulr Condult Polt¡

Flqrl 2.t$,10. 16 Cll. VGFWdng Dlqgqrn 2.15-10

Flg¡m ¿t$g. t2 Cfl. VGF Wrlng Diagram 2.r5-9
Flourr 2.t5€. 16 CYl. VHP Wiring Diagram 2.15-8

F¡q¡¡. ¿tS'7. 12 Cyl. vHP Wdng Dagrarn 2.15-7

Fl$¡rc 2.1S, 6 Cyl. VllP Wring QqgEm_ 2.15-6

Flgurc 2.f $5. l6V-ATGLWiring Diagram 2.15-5

Flg¡rc 2.t 5{. t 2[,-ATGL Wrlng Diâgrarr 2.fS-f
Figurc 2.t 93. 8L-A[GL W¡rlng Diagram 2.15-3

WRI]IG DIAGRAT
PAGE

NUMBER
I tPûî

2
FOF¡ ìú¡

POWER SUPPLY wlRING, A¡.ARil
lño snwoowN coNrEcrlors

.DStl TO lc]llrloN'
HABNESS

6278 Flrst Edition



DSII SYSÌ.ËM WIRING DIAGRAMS

coãiPoNENT CONNECT//OTúS DTPECT (AT AND yGF E VGTwES)

r.l¡

2

tr
Gl!-TMTËlll.ð

24VDC

oo
J-BOX

ô

SEIISOR CONNECTOB

I.'SE}ISOR TO FILTER" HAR}IESS
2. "FTLIER TO DST'HARNESS
a'Dsn To rcilrþil' HARllEss
4.'FILTER POWER' HARNESS
5. DSII TODULEPOWERa rcilmoNrourtEPowEB

GROUNDWRE

t
3

t

tlOÎEr'NegallVe pvler lead
must b grounded to
lhe engirc uankcase.

Flguo z.lS2.ComponrnlAnd Pomr Conn¡aüon¡ Dlrrct - ATAnd VGF Englnc

conPoNENT CONNECnONS}trÍTH JUNCnON BOX (VHP EttCr^rES'

a

GROU]IDWBE
t.
2.
3,
4.
5.
6.
7.

sEilsoF oot{tlEsTon

ItOfE:'l,tegño arlwat leact m,ß, Þc
gtottrffi to tll€ angirre crankæse.

J-BOX

r
-I-

JUNCnOil
BOX

o o

2a\rDc

Fl¡urc 2.15€. GomponcnlAnd Powcr Connccllon¡ llUlth Junctlon Box- VHP Englncs

([
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DSM SYSTEM POWER AND ALARM CONNECT¡ONS

( 8L-ATGL ENGINES

.FILTER POWER'
HARNESS

o
att
t¡¡2
E

a
E
t¡¡
5
E
ot-
coo2
u¡
?

.DSITO IGNITION'
HARNESS

etl- ! oll- t otl-c cYL I cYLa c¡rL 3 c|lL 2 C'tL I

ct{cf{EGßo{r{D EI{GINEGNOUNO

lþfE: The sional wìres of the ßensot to frltef aN frlter to DSM'
lrar¡eÉses a¡e hbeled îorlheir ænespotúing çyl¡ncteß
an<l ground wires.

t- -t
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I
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I
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JUNCTION o20
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E
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t¡¡
5

ã
¿
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!,o

=8
3t.(Ít
ô

BOX

oürsslsGnoul{o

ct2('
G
g
R
E
t¡¡
5
E

????????

j
¡Ê

5

äÀg
Ðo
Ê,
t¡¡IoÀ
¡
tn
cl

.FILTERTO 9SII"

DSM FILTEB A. PÙVRLW
B- SELECTOR
C. CLOGK
O. BESET
E-.60ËG
F. EI.EC ETI

O. DATA5
H. DATAI
I. DAÏA3
J. DATA2
x- oAl^t
L- OATAO
H-VSS
t{ - uAl{uA

DSM T|ûODULE

SENSOR ls
sËNson rô

CYLI.SENSORI
crL.-sEritsoR2
c'rl-7-SENSOH3
cYL.3 - SENSOR.

+21Y
o ZlV
GND
oNo

AI¡RM
SHUlDOWÌt

cfL 8- sENsoR
ovL 5 - sEt{son
CYL2. SENSOR
CYL 3. SENSOF

SENSOR
SENSOR
SENSOR
SENSOR
s€NsoR
sÉÌ{soR

Flguru 2.1il. AT DSll Syrtcm llUlrlng Dle¡nn - IL-ATGL

NOTE: Tln wlrlng diagzrms inctuded tn thís manual are to be used as a referenoe onty. For últbnal referrøtæ, usc
the wlrtng dtagrams received w¡th the DSM system vtñen makìng connections.
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DSM SYSTEII,I WIRING DIAGRATIIS

l2V-ATGL ENGINES

NO'IE: The sþnal wíres ol tha'sansor þ ñnet' and frlter to DSM'
âa¡neseas aæ laà€lled îor the¡r con?ispp//ú¡ng cylìnders and
grwnd wiíes.

-FILIÉRPOUVEß'
HARtlESS

1r'
a,
u¡-Gf
3E
t¡¡
5
E
ot-
Go
at2
l¡lo¡

ENGINE GFOUND

'9sit ro tGNtTtoI'
HARNESS

6IL T. GILSL CYL'L OfL 3L OIL 2L OYL TL

6rL 6fL3R C'YL'R 6'L O'L 2R C'VL IB

cmrrcotouro EIìIGIIIEGFOUNO
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.FILTERTC'DSH'

DSñT HLTEN

GrL tR - SËNSOR I
crL rL ' sËNsoR 2
GYL 5R - SENSOR 3
OIL 5L - SENSOR ¡l

GTL 3R. SENSOR t
GIL 3L- SA{SOR ô
C'YL 6R. SENSOR ?
cvL 6L - SENSOR e

c1L 2R - SENSOñ I
cfL2L-sENsoRr0
cyL.ß - sENsoR il
CYL 

'L. 
SENSOR 12

sEllson 13
sEllsoR t{
s€r{soR r¡
SENSOR rt

A. PIII'RLI'L
8- 8€LECÌOR
c - clocK
D- RÉSET
E..5DEG
F. ELECETI
O. DATAS
H. DAIA'
I. DATAs
J. DATA2
x-oAlAt
L. DATAO
n -vss
N-IIANUAL

DSM MODULE
+ 2¡lV
+24V
GND
oNo

ÁtARM
SHUIDOwl,¡

CT

I

Fl¡un 2.1¡.5. AT DSI Syrtmr Wrln¡ Dlrgrrm - lzì,-ATGL

NOTE: Tltc úríng dlqlcrrns lrcLdd Ín this manual are to be used as a rcfeance only. For addìlional ælîe¡utttæ, use
thcwlrlng dlryrwrs reaêiræd wìththe OSMs¡atem when makíng colnnections.
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DSM SYSTEi¡I POWER AND AI-ARM CONNECTIONS

Flgurr 2.16{. DStl Syrtrnr Wrlng Dlrgnm - tG\I-ATGL

NOTE: TlË wiríng dtagrans ínctuded în this manual arc to b used as a nlerence only- For addifnnd ¡eferqr,e' use

the vylrtng dtagrans &¡r"d with the DSM system when making conndions'
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DSM SYSTEM WRING DIAGRAMS

6 CYLINDER VHP ENGINES

"J-BOX TO FILTEB"
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Flgun 2.rS7. VllP DSf Syrtom Wtrtng Dtrgnn - t Gy[nd¡r

!Pfe:. The.wtrlng dìagnms tncluded ln ttÍs manual ara to be used as a rrllêrcnc€ onty, For aüt¡on¿ refc¡.t cr., u8.
the wlrlng d'øgrams næcw wtth the DgM systam when maktng @nnæt&¡ns.

2.t5 - ô FORM 6278 F¡rst Edlüon



DSM SYSTEM POWER AND ALARM CONNECTIONS'

(:
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(, Flgurr 2.1S. Vl{P DSll Syrtcm Wrlng Dlrgnm' 12 Cyllndlr

NÏTE: Tln wlríng diagrams included ln thîs manual are to be used as a reference onty. For úttíonal retemæ, use

the wlrlng diqruns ãeived with the DSM s¡ætem when makÍng connectlons'

12 CYLINDER VHP ENGINES
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DSM SYSTE]II WR¡NG DIAGRA]TIS

16 CYLINDER VHP ENGINES
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NOTE: The wîrìng dlqrams tnctuded tn thls manual ere ta b used as a nêferenae mþ. Ft affional tefênenøe, usø

îlro wtring dtagratns rw@ ut h Ü,e DSM system when making aonnecliøine.
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DSM SYSTEM POWER AND AI-ARTI,I CONNECTIONS

(
12 CYLINDER VGF ENGINES

NOTE: The sìonal wíres of the After lo DSM" âamess aæ
ta!Æ,lã to( tl]€,¡t conesPond¡ng cylinder pairs and
grcund wires.
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Fl¡un 2.15-10. VGF DSll Syrtrm ltVlrln¡ Dltgnm - 12 Gyllndr

NOTE: The wlrlng dtagruns lnctuded în this manual are to be usad as a refere,ßa only, For úÎttonal releßrþe, uæ
the wìríng diagrams rece¡ved with the DSM system when makìng connêct¡ons.
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DSM SYSTEM W¡RING DIAGRAMS

16 CYLINDER VGF ENGINES
NOÍE: Tllie slonal wìres of the frller to DSM' hamess are labele4

îutlÈir correspnding cylinder paìrs and gound wires.
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ITOTE: Thc wtrtng dtaglans Inf,luded tn tfiìs manual ara to be usød as d ËîerE,ß'
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sEcÏoN 3.00

DSM INTERFACE PROGRAM OPERATION

PROGRAMIIING INFORMATION

mD{muf RECOIIIIENDED COIIPUTER FOR Dsltl
SYSTET EOUIPI'Ei¡T PROGRAilIIING

The DSM system is cr¡stonrized for each engine

appllcaüm bãsed on site specific information with a

ùsonal computer (PC). The following is a list of the

minimum recommended computer equipmentfor DSM

systern programrning:

. Portable IBM PC or Compatible Cornputer

. lntel 80286-12 MHz Microprocessor

. 8f0K RAM (512K RAM free)

. Sinde 3.5'High Density (1.44 MB) Floppy Drive

. RS-232 Sedal Port

. Microsoft MS-DOS 3.3

. DB-9 Serial Gable (male to female)

. Opümal: Printer Port (GentronicsType ParallelPort)

. Opüonal: Portable Printerwith IBM ProprinterEmula'
üón Mouse (Print-orts of computer screens car¡ be

uscd to aid in boubleshooting and filed for fr¡t¡re
rchrence.)

OOll\rElflþl{S USED WfrH Dsttl PROGRAIIMING

The frllowing is a list of conventions used in the DSM

sysþm sofiware and documentation:

. Atl cornmands enclosed in brackets, I l, are to be

execubd frorn the PG keYboard.

. ln mostcases, if an enantkeysFoke is made withthe
PC, slmpty press Bscl to reü¡m þ the previous

menu.

. Yot¡ can highlight menu opüons by using the anow
keys.

. Highlighting and then pressing [Enterl acc€sses a
scre€n menu choice

. lf you have a porhble printer connected to yot¡r PC'
press [Print Screenl to make a copy of the scnaen you

are viewing for refererce.

. Tha [Retumt key is the same asthe tEntsrl key (on

somå feyUo-arOi ¡Renrm¡ is used instead of [Enbrl]'

NOTE: Thís manualassumes you qe alraúy famfÞr
wtth basíc MS-DQS commands for vlwtittg dírecffiìes,
cipytng frles, and other MS-DOS coæcipß' lf you naed

,*í" ¡ãø^"tlon on theæsuôiects, ¡aler to a MS-OOS
¡nstrucþln manual.

OPERATOF INTERFACE

The DSM module is equipped with diagosticlbaù¡rcs
to infrorm site personnel of system staù¡s at any tirne'

These diagnostio feah¡res indude:

. 'PoyÍsr,' 'Alarm,' and'Shr¡tdowrf l¡ghts (LED-) 
-9! 

q.Ë
mnipdnet of the DSM module (see Flgure 3'oO'1)

.. The green'Powef LED is lit any'time power ir
aPPlied to the DSM module.

Flgun 3.OO-1. Drtomüon Srndn¡ tloû¡lr Frc¡il Prn¡l
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DSM INTERFACE PROGRAM OPERATION

.. The yellow 'Alarm' LED is lit when power is
applled to the DSM and the engine is not running
(not due to shutdown mode). The 'Alarm" LED
lights any time a sensor ouþut is lost or
disconnected (6, 8, and 12 cylinder engines).
Additionally, the alarm LED lights when the timing
is retarded to the most retabded limit (unconüol.
lable detonation). The alarm LED ffashes when
the shutdown delay expires and detonation is still
presenl

NOTE: Fu 16 cylïnder engìnes a sensor tþstmustþe
performed to detect a iost senson The lost sensor chæk
præeduo ls erylained ìn Section4.l0,Losl Sensor
Gteck Test On 16 Cylinder Engines Á test for lost
sansors should be pertormed whenwe¡ tlro safety
ætttols and alams aretested on the mglne.

.. The red'Shutdown' LED lighb wtren the DSM
system has reacfied thE most retarded ümlng,
the sht¡Uown delay has limed out, and the
engine is süll in detonalion.

. a liquid crystal display (LCD) located inside the DSM
module whlch continually shows the cr,¡rrent stat¡s of
the system through specific dlagnosüc codes for all
conditions (see Figura 3.00-2 andTaUe 3.0G1)

T¡blr 3.0G1. Drarlptlon Ot Dlegnortlc Cod.û

Refer to Section 4.00, DSM System Dìagnostlcs And
Troubleshooting, lor more diagnostic and üoubleshooþ
ing information.

Flgùr¡ 3.@-2. Detonatlon Scnrlng llodul¡ LCD

.tfL;

INSIDE THE DS'T UODULE

o o
LCD
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Thc DSM module ha¡ becn prograrnmed to not conlrol the l¡ming on lhc aotrccpording lcnsor.
thc cylindc ¡t at defatilt timing. -D¡lrblrd Sensor(4r-56)

Thc cylfidc ümlng fþr lhe conesponding sensor has been rcta¡tlcd to ltr mott rstâÉrd üm¡ng.Mulmm R.tard(2r-36)
Tho DSM modulr no longer senscs e slgnC fom thc filtcr.Fr[¡d Srn¡o¡01-to

Dmcrlptlon of CondlüonSû¡ù¡¡Cod.
sEr{soR coDEs

The DSM module ha¡ nol yel been prograrüried and shodd not be connected to lhe lEnll¡on Modul€
whlþ thl! cotlc l¡ acürrc. 'Nodd¡pel

DSM rnodule ls cornmun¡callng w¡th the PC through serlal cable.SalallransferB7t

DSM module is ætabllsh¡ng detonation threshold.Exrcutfrtg ArrtoGal(66)

Conñguration data or appl¡cation problem il present.
(Example: DSM modulc has beeñ programmed for lhe wrong engine.)Conielrålion Eror(661

Dæcrlptlon of GondltlonStrtu¡eod.
PGt (PROGnAID !]TTERBUPI CODES

lims has nol elapsed, theretore, engine is running at default liming.

s:

(e5)
. ! -i.

lhe DSM syslem is tuning propedy. Detonafim b b€ing carnrded and no erors a¡e presenl.llomdOperation(etl
Sensor snt code dstected by DSM modde. Sensor eror h Ma¡c[num Reta¡d or failed sensor will ûdlow.ÊrorPresent(8rl
DSM modd€ iswailing for engineto be slansd.Rcdyto Start(s0)

Unconlroll€d drtonatlon present. shutdo¡vn or¡tput aclivated by üþ DSM module.SluldanActlvefr5l

DSM module llt3 seru€d that ùhe englno has sloppd running.Locr olFotatimp0)
TÞ OSM modd. b nd power€d, syslern nol opüdng.llo PowerBül

D¡¡crlpüon ol GondltlonSm¡tCod.
OPERANOilALCODES
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PROGHAIIITING THE Dsftl SYSTEil

ln this manual, programming is divided into three
secüons: Secton 3.05, Seclion 3.10, and Section 3.15'
Foltow the programming steps in t¡e section described
below that meet your programming requirements:

. Sectlon 3.É Edlttng An Exlstlng DSM Data'Set

The programming steps ln this secüon should be
compieteO wtren an existing data-set saved to ROM

requires editing.

Engines shlpped from the lactory wiüt the DSM system

are initially éetup at the factory. A data-set is created at
üre factory for tesüng the DSM system on the engine. lf
your DSM was installed and shipped frorn the factory it
wttt onty be nacessary to edit the data-set since the
DSM system was tested on the engine at the factory.

NOTE: Att Autoâat program, alt explained ìn

Sectþn 4.6, must be run ltre lirsl üme the DSM is
progranmedfor an engine (încluding engines shípped
from the îactory wih the DSMs¡ætem)'

lf your DSM rvas installed as a rebofit or was used on a

diilerent engine model, comflete the steps in

Sec{ion 3.1O to prograrn the DSM for a new application'

NOTE: lîthe tntemalty munted LCD dìsplay insidethe
DSM madute reads W' ¡tw data), the DSM mdula is
sensfigl lhat a new EPROM chtp ls tnsþlled and no
dah-sef e¡dsts. You wíll need to cunpleta the prog nm'
mlng sFlps in SecttonS.lQ Programming The DSM

Sysþm For A NewAPPlcalion.

. S¡cüon 3.1O Prcgrammlng Tlto DSlt Systc¡tt Fo¡
Aì{ewAppllcaflon

The programming steps and post-prognamming clrecks

ln üris sec'tion must be completed in rebofit applications

and whenwer a DSM module is remored üom one

enginc and installed on another engine model.

lf the lnbrnally mounted LGD inside üre DSM module

reads'99' (no data), the DSM module is sensing that a

ncw EPROM cürip is installed and no data-set exists.

Yot¡ wlll need to comflete the programming steps in

Secüon 3.10.

. Socüott 3.15 DSlf qËfrlm CompuÞr &¡ccn And
Dtþ Pû¡IovJ

Thlg sccüm is to provide the steps needed to reüieve
DSM compuer scresns to viEw engine performance'

llo prograrnming or ediüng procedures are included ln

thlr ¡ccüon. This seclion explains the steps necessary

to vlcw data-sets and comptlÞr screons.

DSM INTERFACE PROGRAIIII OPERATTON

INFORMATION ON SAVING DATA.SETS TO RAM

AND ROT¡| ìIEMORY

The DSM system is designed to bE used widr many

engine families of various configurations' Consequent'

ly, it must be tailorad to work wiÜr site speciño

¡ñformation. This is achieved by creaüng and installing a
"data-sef that is appropriate for yanr speciñc site

application.

Data-sets are developed on the PG with the DSM

lnterface Program. Once a data-set is created, üte
datra-setcan be saved to acompuÞrdsk,tested onthe
DSM system in RAM (temporary DSM memory)' or
used tb configure DSM ROM (permanent DSM

rnemory).

RAM is used to evaluate'tesf date-sets bebre storing

to ROM. The contentsof RAM arelostwhenevorpower
þ the DSM module is removed' Be sure þ save values

to ROM after atest data-set is evaluated andir found

acceptable.

When saving to ROM þennanent memory)' ?5 data-
sets can bJsaved belore the EPROM chþ must be
replaced. Once a data-set ls stored to ROM, tha
prävious save to ROM is not accessÞle/rebiwable' The

bSM module can only acoess the most recenüy saved

data-set. When the DSM modtile saves a data-setto
ROM, the data-set information ls not lost when power to
lhe DSM module is rernoved-

NOTE The term EPROM rs uscd þ deffiüp üÞ
etæt|leÂt chlp /nat reslUes ìn the DSM ttúuþ' Ttr
EPROM cttip houses ROM memuY.

DATA ACOUlstTtON MON]TORING CAPABLITY

It ls possible to acquire conünuous sleame of dab
a¡ouiUre DSM system using data acquisiüon sofrrvao

þoftrrare provided by customer). The DSM Terminal

Èrogram provides lnformaüon on sensor stah¡s'

Aaõnosüo bdes, and cylindertirning throughlhe use of
a pó. ¡n addiüon to the lnformaüon already prodded by
thE DSM system, data serial sùeams are fansmitted
continuousty frorn the DSM system that can be used tq
üend data fór DSM and engine diagnosücs inbrmation'
The DSM serial süeams are specified ln Wäukesha

Engine sPecification sheet S-84&f-1. Gontast

Wiukesha Product Supportfor more lnbrmalion

\ I
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DSM INTERFACE PROGRAN,I OPERATION

DSM INTERFACE PROGRAM I-AYOUT AND
DESCRIPTIOI,I

Feþ_to Figure 3.00.9 for an illusÞated menu layout of
the DSM lnterhce Program.

1. COtiltUNlcAnONS MENU

Asks user to identify wf¡ich communication port the
DSM modute is connected to on the pC Uy a DB-S søal
cable.

2. tA¡t{ ilENU

À EdlUGnetc Setup

l) ReüievefiomDSM

Reùieves program cunenüy running in the
DSM module b the VieVEdt Gonfd Vatues
Screen. The memory location wlrere the data is
srtorcd will be indicated on ths pC screen
(RAMor ROM# tocation).

2) Reüieve from Filename

Dispays a list of DSM system data-sets
previoæly saved to the same directory as the
DSM lnterface Program. permits usertoselect
a file to be reüieved into the MewlEdit Control
Values Screen.

3) Greate New Data-Set

Alows usar to create a daùa-set from,scrahf,r..
Thc data-set ls btsrk allondng the uoer to
crrats a new data-set

NOTFr Jryhqrva¡ lt ls necessaty to creata a new
daÛa-æl fr b ¡eæm¡ændad ftat fre ptograrnmlng
sfepr ffi ln Saoton 3.te progrurming The
DSM STsûün For A New Applicatioñ, öê æmpleted
¡nsFudoî.ßhgüfle'Creatc Nev DaÞ-Sef opfnn înm
ün &lttlûrú Sat¡¡p lienu. Wælnever ìt Is necessary
to dltan úfrry data-set lt ls rsæmmandad thatthe
prqtranrnhg ûps descríårld ln Saction 0.05, Editing
An EÉsüng D¡h-Set, be com$eted.

B. l/h/Ëdlt Control V¡lucr Scr¡cn
Albr rlocüng 'Reùieve from DSM,, ,Reüieve
tom Flhnane," or'Greate New Dab-Sef from
thc Aftleeaþ Seþp Menu, the appropriate
d!h-ætwl[ ba disptayed on üe Mew/Edt Gônfot
\rtlt¡lf Screen. This allor¡s he user to vierv and
cdlqtr qlbm parameters. press [FtOt to dtsptay
ür Srw Menu.

NOTE: Ecl,ürg tnlues on the Vewtãdit Øntol Vatucs
SaËrn tut ¡tot aff,æt the peúormancc oî the DgM
sysþnl Tlp cdttcd data-set mtst be saved to RAM or
BOM to changothe DSM system openfng pazl¡neters.

1) AutoCal [Fsl

The AutoOal program is used to establish
detonation threshold.

2) Save Menu [FlOl

a) Saveto Filename

Saves he daùa-set dfsplayed on the Vlew/
Edit GonÞol Values Screen to disk. The
filename can be up to eight characters and is
saved to the drive and directory wfrere he
DSM lnterface Program is located.

b) Test Data on DSM

Allows user to save data-set to RAM (tern.
porary memory within he DSM module).
This enables the user to temporarily evalu.
ate data-sets on he DSM module bebre
saving them to ROM (permanent memory
w'hin the DSM module). The contenb of
RAM are lost wlren power is disconnected
frorn he DSM rnodule. Make sure to save
your final data-setto ROM.

c) Configure DSM Memory

Allows user to save the data-set to ROM
þrmanent memory within the DSM). The
prwious data-set confi gured to ROM rflill be
'r6placed' wih he new data-set The con-
þnb of ROM are not lost wtren porrer is
dsconnected ñorn the DSM modr¡le.

$ MewWring Data

Dlsplays the wiring dab br tñe ctrosen
engne applicaüon.

C. NewAppllcatlon Setup

This setrp is used the first time the DSM system ls
programmed for an engine (typioalty refofit instal-
laüons). Using this setr.lp procedurE will ovenwite
any existing data-set

a) Engine Model lnformation

Alloue user to q.¡stomize a DSM sysùern h a
spe<ific application by indicating engne family.
engt'ne nþdel, and fud tpe(s). Creabs
'skelêfui" data-set tr aid in prognarnrning.

b) CaloulateÏming Dlsk Reference

The position of the lgnlüon Module! ümktg
dsk is notthe samo on allenglnes. TDR ls
þe angular relationshþ betlreen the magnet
for the first cyllnder to fire and top ùad
cenbr (example: 25. BTDC). Thls podüon
has to be calcr¡lated br the DSM rnodule þ
accurately contol timing.

D. Vl¡w S¡d¡l Llnlt
Allows operator to monitor cunent system pcrfor-
manc€. Alds ln tsoubleshooting.

CI.

lr
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sEcTloN 3.05

EDITING AN EXISTING DSM DATA-SET

'ü)

EDlnNG INFORMATION
This secüon, Section 3.05 Eddíngl Nt Exísüng DSM
Data-*t, explains the steps required to edit an e{sting
DSM data-set. The data-setürat ls edited bllorlng the
procedures in this seclion ls engine spedfic. Gomplete
allthe pognamming steps prodded in this secton.

NOTE: Engircs shippd trom the factory wiür the DSM
s¡cfem are lntüally setup at the factory. A data-set is
creaþd at üp tactory for teslíng the DSM system on tha
engíne.9lncc a data-set already exþls, cønplete the
slqpsin üls seoûon

NOTE: Att AutoCal Program, ast erylatned in
Secton 4.(8, must be run the ñßt lÍme the DSM is
prqøwned lor u engirc (lndudìng engÍnæ shipped
from taîaclory wtü, he DSM system).

NOTFr ffthe tntemally mounÞd LCD ìnsdø the DSM
múule ¡eús ?9' (no data), fE DSM múule is
senslng that a new EPROM chlp is ÍnsÞilled and
nodata-set arists. You wlll need lo æmplate the
progranmlng steps ln 9ecfion 3.14 Programming The
DSM System For A New ApPlication.

Section S.l0,Programming The DSM S¡ætem For A
¡¡el¡¡¡ flpf,lædon, explains the programrning steps and
post-prognamming checks to be ctmpleted ln retrofit
applicaüms or whenever a DSM module is removed
from oneengine and installed on anoürerenglne model.
By compleüng the programming steps in this seotion,
any exisüng data-set is overwritten and an entirely new
daùa-set ls programmed.

Secüon 3.15, DSM System Computer Scræn And Data
Reùìava{ etçlains lhe procedures necessary to aocess
DSM system lnformaüon ftom the DSM lnterface
Prognm udng a PC. Secton 3.1 5 does not indude any
programmlng procedures

NOTE: Thts manual assutnos Wu are already familí*
wlh, ürrs¡c MS-DOS æmmands tor vÞwûng directories,
æpytng frtes, and other MS-DOS cuncepts. lf you need,

more ¡t1túnaüon on these subiecb, ¡efer to a MS-DOS
insûntcüm manual.

PR E- PROGRAIIIIING INSTAUANON
CHECKUST
Complete the preprogramnring instClation cñôcklist
only if you are ediling the dab-set at inital engfne and

DSM systom startrp. llyorr engine is running withlhe
DSM systern andyou are ediüng asaved dab-set' ltis
not necessary to oonrplete the preprogramrniq¡ instd'
lation cf¡ecklisù

Before applying porr€r b the DSM sysHn:

A" Dl¡conn¡ctür¡ DSt modulr f¡om thr lgnlüon
Iodulc by removing the 'DSM to lgnition'
hamess from üo 14 pin connecÛ on the side ol
the lgniüon Modr¡le (sea Figure 3.05-1).

¡oNlnoilIODI'LE

/

T4PNOOilNECloR

'DSll TO lGNmOil' HARIIESg

Flgun 3.05-1. Dl¡conn¡cüng thr'DSf To þnltlon"

FORM 6278 First Edition
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EDMNG AN EKSNNG DSM DATA-SET

B. Msually inspect the inst¡allalion to be sure that alt
wlrlng canfurms to the reguirements of thls
mânual, local codes, and regulatory bodies. Verify
thateadrconnectiontothe DSM module is routed
hrough üe conect conduit (see Figure g.OS.2).

aoa¡t
o

FOnr,of,Í
2

?ourEn$ryLYwr8NG,ArARr
AlrD SHUTDOWI| COilNËCnOt€

.DSITOIGilMO.ll'
ltAFltEss

Flgun 3.6-2. DSt toduto Condutt portr

NOTE: lf the intemally mountad LCD reads 99' (no
data) instcad of ?lO,'drn DSM t¡pdule ls sensíng that a
new EPROM chip is ìnstalled în the DSM modute.
Complete the programmìng stÞps ,n Section 9.10,
Prograrnming The DSM System For A New Application.

NOTE: lf anyof thealarmorshutdownl.f,iDs comaon
any tÍme duríng DSM systern o@¡atlon, s6a
Section 4.@, DSM Systern Diagnostics And
Trorbleshooting

3. The DSM module rnrst be programrned to vuork r¡iür
site specific inbrmalion in order br the DSM systern to
function properly. To pro$am the DSM modr¡le, connêct
a standard DB-9 serld caHe (mdc to hrnale) to thc
communications port fiabeled PlA) wlthln the DSM
module. This is thE communlcaüons port on üre right
(see Flgwe 3.6.9). Connecttheoü¡er endof the cabte
to he PCþ conrrnunicaüons port Ty¡ricdl¡ this ic port I
(also rebrred to as COM 1, sorialA, or serlal l).

CAUTION Vcrlfy thrt tho DB-9
¡orlal c¡bb lr rocurrly

conn¡ctcd to ürr epprcprlatc corputor port ll thc
r¡dC cablc l¡ dl¡tr¡Ê¡d ordl¡conn¡ct¡d durùrg thc
uvlng prcccæ, ttrc EFROT cfilp ln ürc DSI nodul¡
wül b¡comr corufi nd wl[ n .ü b b.]tpl.c.d.

Flgu¡r 3.05€. DE-9 S.rl¡l C¡ùb Gonn¡cdon h¡Ër
DSI ltodub

G. Verifu üutlhe power supply is wûürin speoïcalion.
ReÞr to Section 2.1O, DSM S¡afem power,
Narm, AN Ground Connectiuts, br porer
spedficalions tro the DSùl moú¡le. Make ttils
m€a$rrcm€nt w¡'th an o*fll,oscope at the supply
wires b the DSM rnodule wiür the englne nmrlng.

EDTNNG THE DSII DATA-SET

ESTABUSHIIIC COTNUN|CANON Wln{ T}lE DST

1. lf you are edüng the data-set at iniüd engine and
DSM system starùp, verifi that the DSM m-odute ls
disconnected tonr the lgniüon Module bebre applying
power. lf the DSM module is not disconnected from thá
lgnition Module, dlsconnect tha 'DSM to ignition,
hamess from the t4 pin DSM connector on thelide of
he lgnilion Module (see Ftgure g.OS.f ).

NOTE: It is notnecessaryto disconneet the ÐSfiil from
the lgnition Moduleln Step I whenedÍting adata-setfor
an engine frilat has bean runnÍng with the DSMsystem.

2. lf no_power ls applied to the DSM module, apply
power. The'Power,''Alârm," and'Shutdown, LEDs oñ
the front cover will llght for approldrnately fwe seconds.
Thc green poror LED will remaln on wtren the alarm
and strt¡Eown LEDs go ofi. The intemally mounted LGD
display will read €d (system OK - ready and walüng br
englne to etart).

PTACOIIUItþ¡inOils
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EDMNG AN Ð(ISTING DSi,l DATA-SET

lfaukc¡h¡ - CEC

DGtonatlon Scneing Modulc

Scrial ¡ntêrfacê Progru¡

vêrrlon 6.x

Flgun 3.054. Softw¡lu Vcr¡lon ldmtllc¡tlon

4. Start ü¡e DSM lnterface Prograrn on your PC.

NOTE: For informatìon on instalting andlor aacesslng
the DSM lnterface Pragram, refer to the page at the
back of this manual whlch hotds the 3'1/2" dískette for
tnstatlatlon and accessing instuctions.

5. The'Genuine Waukesha ParF'logo scrcen appears
briefry, fullouled by üre screen shown in FigureSOS'4:
fne Ëottorn line oi this screen indicates wfrat version of
the DSM lnterface Prograrn )rou are using.

6. Ar¡tomaücally the Communicaüons Menu appears
(see Figure 3.05-5). A black dot is located in a drcle
next to '1 ' wlric*r indicates that the selected communica-
tions port on your computer is port 1. Press þtgrl to
select communicaüons port 1. lf üre DB-g oable is
connected to a different port on your PC, use the atrow
keys on the keyboard to selEct the conesponding port
tom the Communications Menu and press Bnterl
(typically: port 1 is conect).

7. The DSM lnterface Program's Main Menu ap'
pears showing various Program optlons available
(see Figure 3.05-6). Highlight 'EdiUGreate Setup"
ànO preós [Enterl. This option allows you to view and
edit ths DSM system data-set that is already
programmed.

8. The menu shown in Figure 3.05-7 aPpears.
Highlight'Rebieve frorn DSM" from this menu and press

Bnterl.

Flgurr 3.05€. Cornmwtlclüo¡t¡ lcnu

Fþun 3.05€. DSI müf.c. Prc¡nn ldn ll¡u

Ç

CEC DSll Control - Vsr 6.1(

coErunicâèlont Mcnu

Sclcct Con Port

r oz o3 0r

CEC DStl Control - V.r 6.I

trpror vcr+ 6'X

l1rft'r+tr;l-1!|l!tl
\rrLv Serlal Llnk
N.--w APpl rcòLaol: st!tuI

Surt:

Retrreve f rorl tsrlcn.rroc
Creåte New Datåset

FORM 6278 F¡rst Edit¡on
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EDITING AN EXISTING DSM DAtrA-SET

9. Several screêns will appear indicating thatthe data
is belng reüleved torn üre DSM module. The scrêcn
shown in Figrure g.0S-B indicates what data source is
being rebieved. For example, Figure g.OS.g lndicates
that he data source is ROM 11.

NOTE: You can save ZS tìmes to ROM mamory
(æyyllnemory) before reptacingïn EpROM chþ
ìn the DSM mdute.

Procc¡r Re&ot. Drtr

Proca¡3ing Dàta

Drtt sourcc lr ROll 11

NOTE: For the pwposes of thÍs manual, he DSM
module will M prqnmmed for a t2 cytìnder VHP
L7042 engine. The pngranming steps Þlken ln thís
manual are the same for whatever engîne fanìly you
choose (exceptions are noted).

EDMNG T}lE DSII DATA-SET

A data-set ls a group of site specific data polnts ttrat
are created and then stored within the DSM module.
The DSM data-set lncludes values for: Most A&
vanced ïmlng, Most Retarded Timing, End of
Sarnple Wndow angle, retard and advanced timlng
values, warm-up delay tlme, and shutdown delay
time (see Flgure 3.05-9). Gomplete the steps that
follow to edit the datra-set for tlre englne you are
programrning.

NOTE: EûTìng valws on the Vøn/Edn M Dtu
Vdws Scr€en wifl not atrect Un pø¡îo¡nanæ of üp
DSM system. The edlled daÞ-set must be saved to
RAM or ROM to change the DSM s¡rslern's Weløl{ng
paruteterc.

NOTE: lf the values în the Detomlton ¿eye, Srtêct
table ìn thø Vlew/Edit Confrol DataValues Screen ara
above 2400 nV the knock sensors are disabled and
may ìndicate fäa knock sansors are not calbnted. Run
the AutoOal ptryran, þ ælìblørte the lslrcr;k sensoÍtr.
Ø@Þ ütnsfu¡po ln Wt4.4t, Rumhg lho DSM
A¡toGal Program, b ætlbate fåesnss.
You can ctrarge data polnts on the MeqEdlt Coñbd
Data Values Screen by modng the orrsor ryiür üre arow
keys and enbring dataas desired.

Flgurr 3.O5€. Proccrslng D¡b Vcrfflc.ton Screen

1O. Then thE ViewlEdit Controt Data Values Screen
app€ars (see Flgnre g.OS-9). Thls screen shows üre
engine dab-set parameters. Tha lnlixrnaüqr shown on
the seeen ls sbrsd on the DSil EPROM d¡ip (ROM or
pernansnt memory).

Yot¡ can cñango data-set inbrmation on theVlewlEdit
Gonbd Data Values Screen by enÞrlng data as
desired. To cfiange data-set inbrmation, conünue with
'Ediling Ths DSM Data-Set'

CN

f¡tÚr-Up D.lay Îl!.
thrtdoun D.lèy ÎtD.

300 Secondt
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lvêry
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1. lf disconnected, reconnect the DSM module CDSM
to lgnition' hamess) to the lgnition Module. After

reconneðting the DSM module to the lgnition Module'

ignition ürning is being confolled by the DSM system so

the data-setbrthe engine can be completed.

NOTE: lt is not necessary to verÌty Tîming Dtsk

Referenoe (nfl in Step 2wlrcn ediling a'data'setfor
an engine that has ürlen runnlrg wîh tha DSM system lf
you are edÌtírg the data-set at inltíal englna and DSM

s¡rstem star/r.tp, peúorm the TDR ve¡iñcation tn Step 2

2. Using a üming lighf verify that the ctnect Tlmlng

Disk Reierence $DR) value is programmed. TheTDR
value is shown on the MeWEdit Gonfol Data Values

Scteen. Complete the following:

A. Press [Escl to return to the Main Menu.
Highlight "View Serial Link" and Press [Enter]
(see Figure 3.05-10).

NOTE: tf changes were made to the data-set and were
notsavedbfore pressing Bscl, fle DSM prognmwìll
gÍve you an oplion to save BEFORE retuming þ the
Maîn Menu. Save changes iî desÍred.

B. tf englne timing does match the Tìming ('BTDC)
slrown on the Display Serial Port Screen,
continue with Step 3. lf the engine üming does
notrnatch, üre TDR value needs to be adiusted.

C. ll engine timing is lower than the timlng shown,

then decrease the TDR value by that amount
For example, lt üming is set at 11 

o but the engine
is running at 10", then decrease the TDR value
by l'.

EDITING AN EXISTING DSM DAfrA-SET

D. lf engine timing is higher than the limlng showrt,

thenlncrease the TDR value by that amount' For

example, if timing is set at 11' but t¡e engÛne is

runnlng at 12o, then increase the TDR value
by 1o.

E. Press Bsct to returntothe Main Menu' Hlghlight'

'Reüieve from DSttl' and press lEnterl to ret¡m
b the MewlEdit Conüol Data Values Screen'

F. Use the anow keys to po$lion the cursor h the
'Timing Disk ReËrence" lleld on the VieÛEdit
Conüd Data Values Screen.

G. Enter the adiusted TDR valrp and press lEnterl'

H. Press [FlOl to þst the newTDR value. l'l¡ghllgütt

'Test Data on DSM'on the nelû menu and press

lEnterl. The nqv informatim b now sared b RAM

it"tnpot"w m€rnory). Press any key b conlinue'

NOTE: The -lest Data on D$ivf optfut from tlp Save
Options Menu allows aProgam\Fyn tn the DSM

ädu,e's temporary mànP¡y (RA¡ttl)- Tllo æntenb of
RAM are losi whei¡ever Power lo tåc DStl ttridule is'
removed.

l. Using a timing l¡ght rærify that the enginc timing
is ruáning at the frming shwn on the Display
Serial Port Screen- lf engine timing does matdr
continue with Step 3. ll the englne üming

does not maHr, repeat Steps A ' H. lf repeating
these steps does not concct engûrs ümirq,
contact Waukesüra Product St¡pport

DSll DlrPlaY
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EDITING AN EXISTING DSi,l DATA-SET

j: 
"t 

'1.t' . ,

.'..1-.:!j .'- 1.. ., .,': . ....:'1.' ....1..,.,'¡,:..,-"'...'

, .:i ..Vl'cri¡¡¿l.t Control. Dcta Valur¡'' ... ..1. : ... . ....._...: ...

[Ollrlr E¡trle¡ âbotr. , . .

. . 2aOODV rcrulÈ .l¡i lj' Otnblcd 8Gû!oa.

èo Sâv. <ESC> to lL¡u <F5> to .rfDOCrL

llrrl-up Dclay Îtn
Shutdoun Dêlày Din

00
15 Sccondr

Sccond¡3

Evsry
Evcry

t trnoclr Saûplc(s)
5 No-trnock sânplê(sl

lo
lrÀdvancc

n trrd

linlng Dish Refercncc 26 oBfDC

<F3> fo Cô¡culaÈê TDR
D-Lc¡d Po¡ltion >
!lo.t Advanccd tininE l0 oBtDC
llo3t RcÈardcd ftntng ¿l oBfDC

Dafault Tining I oBTDC

End of sâ$plê ¡tlndoe 30 oÀfDc

Opcn
t0 08tDC

¡¡ oBIDC

I oBIDC

EnElnc Fauily r
Enginê uodêl r

# of Cylindere r
Pr:lnary FuaI r
Sccondary Fuclr
Comcnt¡r

V8P GÀS ENG¡N8
L7042 V-L2
t2

NÀIURA¡. GÀS PIPELINE QUÀLIII
DIGESIER GÀS Scn8or I

Sênsor 2
san¡or 3
scnsor {
S.n¡or 5
Sên¡or 6
Sanrgr 7
sênror I
Sênaor 9
Sên.or l0
Senror 1l
Scn¡or 12

656 !¡V
882 DV
705 !V
617 DV
?05 !v
705 DV
833 DV
793 DV
656 nV
882 DV
617 DV
?la DV

DGtonatl.on
LêvèI Sclcct

Flgu¡t 3.O5-ll. VlewÆdlt Conbol Drtl ìlbtuu Scru¡n

3. The DSM parameters include: default timing values,
retard and advance timing values and rates of change,
and delay times. To edit any of he values in the
data-set position the cursor in the ñeld for the
pararneter you want to edit Then ent€r thÊ n€w valuE.

ReÊr to FlgnnuS.O5-ll and lho cor€ct table wtrile
ediüng the dab-seù The vatues provided in the tabtes
are ü. reoqnmcndod dah-sel pardneteß br tñe
DSM system. Modllcaüonsmay bEmade basedon site
condiüons.

. Table 3.05-1 on page Z provldes tfre data-set
parameters br 8L-ATzZGL engines.

. Table 3.05-2 on page I provides the data-set
pararneterc br 12V-AT27GL engnes.

. Table 3.05-9 on page I prov¡des the data-set
pararneterc for 1 2V-AT2SGL engines.

. Table 3.05-4 on page 8 prov¡des the data-set
paramet€rs br VHP eng¡nes.

. Table 3.05.5 on page I prov¡des the data-set
parameters for VGF €ngines.

Listed are deñnitions of each of the data-set parame-
ters found on the ViewlEdit Control Data Values Screen.

Comnrcntc: Type in any comments regarding DSM
pogramm¡ng or revise existing comments. Typlcally, r ñ
ffi*:i:r.¡rþlude 

dte, engine numb€r, and date L;
llo¡t Advmc¡d Tlnüng: The maûn¡rn ælvancad
liming at wh¡cñ the q¡sÞm will alþw the engine to
operate. Enter the most advanced üming for tàe
lgniüon Moduleþ'D' lead grounded and üre rnost
advanced tir¡ing for the 'D'lead open.

NOTE: 'Mæt Advanæd Tlmíng' may not be graater
than nannplate timing.

llosl Ret¡rdcd Ûnlng: The minimum lim¡ng atwh¡cfi
thE DSM system will allow a cylinderþ retard in orderto
confoldetonation. Enter the most retarded timlng for
the lgnition Module's 'D" lead grounded and &E most
retarded timing br the "D" lead open.

Default ïmlng: Default tirnlng is the reùarded igniüon
timing imposed by the DSM system when it ts not
protecting agnlnst detonation. The DSM sysþm acti-
vatos default üming fu a rylinder whon the cyllnder's
sensor is dsabled, when the sênsor fallg. and during
enginewarm-up delay.

End olSurplrWndow: Theend of sarnplcwlndovrb
a pr€detêrnlncd angleaftertop dead oentar (ATDC) in
crankshat dcgrccc at wtrlch thc DSM spbm sbps
looklng fur dctonaüon.

3.05 - 6 FORM 62?8 Firsl Edition
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Retard Xo Every Y Knock Samplc(s): Allows you to
select how fast the timing retards by changing the ")C

and 'Y' values. When an individual cylinder is in

detonalion, the timing retards ")C degrees for every Y'
consecutive dmes detonation is found.

Advancc X' Evcry Y No-Knoclc Sarplc(s): Allows
you to setect how fastthe timing advances by changing
ihe')C and'Y'values. OncE an lndividual cylinder is no

longer in detonation, the timing advances ')f degrees

fu r wery "Y. consecutive times the cyllnder is not found

to be detonating.

W¡rm-Up Dcley Tlrne: Allows you to select the amount

of delay bEtween he tirne the engine begtns rotaüng.

anO wtien the DSM system takes conüol, While this
delay is active, the cytinders are operaling athedefault
timing. The purpose of this delay is to prwent mislead-
ing vlUaüon signals. that rnay exist duringlhe üme the
eng¡nels warmìng up, from being inconecdyconslued
asaknock'signals. During üre Warm-Up Delay Ïme,
the DSM system is not protecting against detonation.

Shutdown Dclay Tlmc: Allows you to select the
amount of delay betrreen the moment wt¡en the cylinder
reaches the Mbst Retarded Timing during detonation
and the time the shutdown warning beoomes active
wtrile still in detonation.

NOTF* Make sure to rynm tl:c Shutdown DelayTine

W qpWh to avõW unnæsøiry shttfuvttts. For

frffi ANO fp Shufuunt Delay TÛme ¡s s,røtü ÜÊn üþ
Adwtæ Bate, shttfuwn may æur blore tln angtne is
dtN b úvanæ at ttlr ptWramrcd Mance RaÞ.

EDMNG AN EXISTING DS]UI DATA-SE1

4. tf you arc cdltlng the data'lst at lnlüal englnr
anO OSU system cta-ttup (englnes ehtppad fromtñ¡
iãáorywnñ thc DSll syitäm), com9lctc an Autoc¡l
progrãm. The Ar¡toCá program. E .[" automatic

äaUtraion of the detonation threshold levels by the

OStrrt ¡nte*"ce Program. Complete the programming

steps in Section 4ß3, Runníng The DSìI AtJ/r,CaI

Program, to run the AutoGal Program.

NATE: tf the vatues în the Detonatbn lewf Selact

tabte ìn the WewEdit Conþol D&Values Sc¡een are
abow 24(nmv tha knock sari¡torp are dísabled and

may indicate fåa ßnock sensors are not ællMatad' Rn
ná eutoCa program to calîbrate the knocl< senso¡s'

Completeürd stãps in Section4.05, Running The DSll'
¡orto'C"l Program, to catíbrate the knoclt sansors' Án
iunâa, shõutd be run täa llrst üme tllc DSM 

'sirqgnmpl for a¡t engine ü Wryry a DSM is
'prúra,w,a¿ for a new apdîcafun. -Addituþtly, 

he
-oêfu 

"ytt ^ must be re'Atttoâalad usilrg tln DSM

tnte¡tace Program and a PC afrer doîng any romova|

nryir, w ,ep:tacement of engtne W,¡ndT hædls, cylûn'

dàr lìners, cytînder gaskefs, pisfons, or knæ{<sensorc'

m¡s cüifl'ráUon UUSÎ BE &ne uslng tire ál.liroOal

Program.

5. Conünue with the next section, 'saving Data-Set To

ROM," b permanenüy save the edited data-set
takc ¡urc to complolc thc ncxt tccüon' Detr'¡ctr
NOT rrvcd to FOil a¡c tost wlr¡n pow.r l¡ dlrcon'
nccttd l¡om tftr DSf, modub.

TrU¡ 3.05-1. 8L-A'[¡7GL DSt Dtls-Sct Prnmclcr¡l

NOÍE: I mc t¡mtng vahtes tisted aPPty to eng¡næ wítt tl'p'-- - - ¿ ¿ittax. Ñance'sÌtould nêvér exceõd tnmeplate

5 S€c€nd(s)Slridovn Elelay lmc

300 S¡cond(s)300 Sacond(s)ffim-Up DelaYTimc

5 No-Knodt Samplc(s)1o Every1'Every 5 No-lhod( Sa¡nPle(s)Advancs Rate

lo Every 1 Knock Såmple(3)4'Evry I Knock SarPle(s)Fdard Rate

64 WKl" +64WKl- AllD BELTOWFUELQUAUTY:

GROUNDEDgool4ouo1go30:l (10.5)lrndlll Gss

GROUNDED30'12'2oo1go30:1 (10.5)DlgortcrGas

OPEN3004otooBn32:1 (11.4)F¡tldGts
('lt5Oc'tane)

GROUNDEDgoogn20olgoglf (11.4)
Nü¡rd Ga3

OPENgoo¿Bo6028:1 (9.8)

.D" LEAD
ENDOF
sAlrPt-E
wtNDow

rAx.
REÎARD
cBTDC)

TAX.
ADVAI{CE2

('grDc)

DEFAUTT
Tt[ltilG
VALUES
fBTDC)

AIB/FUEL
RANO

(e6 E¡OlAt STq)
FUEL

FORM 6278 Firsl Ed¡t¡on
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EDITING AN Ð(ISTING DSII,I DATA-SET

15 Secontl(s)5 Sccand(s)Shndoun Thne
300 Secüd(s)300 Second(s)Warm-Up Dclay'Iime

l' Evry 5 No-Knock Sample(e)l'Ewry 5 No-l$od( Samplê(s)Advance Rdc
l'Every t Knock Samp¡e(s)4'Every 1 Knoct Sanple(s)Rderd Rde

6¡lIlKl" +t¡1W0" Al{D BELOWFUELQUAUTY:
GROUNDED30n12"æc16'30:t (10.5)l¡ndñller3
GROUNDED30010"lg.lô'Sorl ('10.5)Digoslo Gas

OPEN90040l0'g.32:1 (fl.4)F¡eld Ges
(115 Octane)

GROUNDED300g"19.16'32:1 (11.4)
Nalural Gas OPEN30c20go6"28:1 (9.8)

upr lllD
END OF
SAilPLE
WtrlDOW

ilA)c
REÍARD
('EIDC)

lrÆc
ADVANCE2

fBrDc)

DÊFAULT
ïiltilG

VALUES
cBIDC)

AIR/FUEL
RATIO

(ra EGTAUSTq)
FUEL

T¡bþ 3.05{. I2V-ATZZGL DSil D¡ta-Scl Panneþr¡t

lpfFf r-Thc frntp vduc's lis/Fdz'Max.Mvanæ.should apptytoengiæs wth ü?Ns¡x'r'fif- 4feclxl'nber cuæ.
neve¡ exceàd nameplate tinhg, -

Trblo 3.05€. i2V-AÌlScL DSil D¡h-Sct Prrrnetcr¡

i¡E)TE:, 'ì/&x Mtanæ'should nqter exceed mrneptate t¡m¡ng.

T.bl.3.G.l. VHp DStl Dab-Srt Prrrmslcr¡ Trblc 3.O56. VGF DStt D¡ta-Sel par¡mcterr

c"i:

155_Sûutrlown DdeyTlme
3@ Secortd(el300 Second{s)Wrar-þ DclayTlrna

t' Every 5 No-frnock Sample(s)t'Evry 5 No-Knoc* Sanple(s)AÅranccRdo
l'Every I Knock Sample(s)3'EvryI KrþcftSsnple(slRdaldRdo

t¡l UUKI" +tt m0'. A¡lD BELOWRJELQUAUTY¡
GROI,NDED3{¡'ll'l7l5'28:l (8.8)|,.üdfiG8

OPEN30"g'l4'72.26:r p.8)Digoste Gae
OPEN30n40100g'28:1 (9.8)Natural Gas

"D" I.EAD
ENDOF
SAMPLE
wlNDO\T

uAx.
RETARD
fErDc)

TAJ'(.
ADVANCEI

fBffDc)

DEFAULÎ
NTNG
VALUES
("BTDC)

AIR/FUEL
RATIO

Ë EXHAT'ST
oz)

FUEL

f5 Second¡Shuürt¡ Ddhytlm¡
300 Secondsnhnn-UpDrhyÎlm¡

'l"Ewry5 Samples

R€lard 1'Evay I Sanrple

Propane Only r Relard 3t
Every t-Sample

R.ûÌlf A¡ryyKnock
Smel{¡)

groEfilot Wndow
_ Nameplate Timing - 2oDrlïdlltmtng

NålneplatsTming - 6i.Io.tFrffi Tlmlng
NamepldeTimingfo¡tAdvncrd ïnlng

15 SccondsShuüoun Drhyñnr
30O SecondrWlm-Up ll¡n¡

1o Every 5 Sønplea
Advrnc¡ )(" EvowY
No-lboolsmrpf¡(¡)

Fetad 2" Evcry t sample

Propanc OnlV - Rctard 3'
Every I Sürple

RctlrdX" EvcryYKnock
Srmplclc)

300End of StmplcWndow
Nameplateîm¡ng - 2oDcleultTlnlng
Nameplale Timing - 6nllo¡tHebrdcd ïmlng

Nameplale Tim¡ngIo¡tAdvrnced Tlmlng

3,O5 - I
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EDITING AN EXISTING DSM DATA-SET

SAVING DATA-SET TO ROI¡|

1. Save the edited data-set to ROM þermanent
rnemory) onthe EPROM ctrip in the DSM rnodule. Press
[Fl0] for the Saving Options Menu.

2. Highlight"Configure DSM Memor¡f on the rnenu and
press Bnterl (see Figure 3.05-12).

NOTE: Tha Test Data on DSlvf option from the Save
Optíons Menu allows apr9gram to be run in the DSM
module's temprary menwry (RAM). This may be used
for toubleshooling so ü,atthe ROM memory space is

preserued. The contents of RAM ara lost wheneter
power to the DSM module ìs retPwd.

3. When the Verification Screen apPears as slrown in
Figure 3.05-13, press ffi.

A CEUÏON Do not dbturb thr scrlal
cabl¡ or lntcrrupt com-

puter powcrwhlle proglrmmlng. lf täc scrld cablc
l¡ dlsturbcd or dlsconnccted durlng thc revlng
plþcGss, thc EPROM chlp ln thc DStl modul¡ wlll
becomc com¡pted and wlll nccd to bc rcplacrd.

p
Flguru 3.05-f 2. Sevlng Optlonc llcnu

Tarll-Up DaI¡y ltnc
ShutdowD Dcl.ay ltna

30O secondr
t5 sêcond!

Rctârd 10
Advancc l'

I ßnock Sa¡nplc(¡)
5 No-Xnoch Sanplê(sl

gvêry
Evcry

D-Lcad Po¡lt.lon >
llost Àdvànccd lining tO oBîDC

lr¡ost RetardGd lining ¡¡ oBIDC

DGfault linlng I cBIDC

End of Sanplc tlindor 30 cÀÎDc

Tining Di¡k Rcfcrencc
<F3> 1o

Opcr¡
10 OBTDC

{ ÊBIDC

I .BIDC

Enginc Faoily r
EnEinc llodcl r
t of Cyllndcnr
PrLaury Fucl :
Sccondary Fucl:
Comþntar

vgP GÀS E}IGINE
L70{2 v-12

12

S.rwe Data to Filenamc
Te6t D.ìtù on DSM

@
view wiring Dat¿

scnaor I
scnroa 2
Sen3or 3
gêngor ¡l

Sênsor 5
scn3or 6
sênsor 7
Scnsor I
sên8or 9
Sênsor 10
Sen¡or ll
sênror 12

656 Dv
882 0v
?05 nv
61? Dv
?05 nv
705 !v
833 nV
793 nv
656 ûv
882 nv
617 Dv
t{l nV

DêtonÀtlo¡
Lcvel sclcêt

<ESC>.to llal,n t'Lnu<F¡0> to 8¡e.

vtcr/Ediü ConÈrol Data valuct

<F5> to Àtftoclt

lld¡lr Entrlc¡ ¡bovr
2100ûv r.rtrlt ù¡ r
Dlrablcd 8.nroa.

ïatrl-U¡¡ Dohy fino
thutdo¡rn Dclay llnc

300 Sccondr
t5 8êcondt

E. & atc

I
2
3
{
5
6
7
I
9
10
r¡
t2

656 Dv
882 nv
705 nV
6t7 ûv
705 nv
705 ltv
833 nv
?93 Dv
656 Dv
882 Dv
617 Dv
711 Dv

Ol( to Storc Neï VâIuêr?Tinl.ng Dlsk Rc

D-Lêrd Posltion

End ot Sünplc

1c
lo

DetonaÈioa
Lèval ScleeÊ

R.tard
Àdv¡nc¡

llorÈ Àdvancad
t{o¡È Rêtårdâd
Dêfault ¡l.nlng

Enginc fantly r VAP GÀS ENGINB
EngJ.nc llodcl ¡ L70{2 v-12
# o! Cyllndcrr: 12
Prinary FueI I
Sêcondary Fuclt
Co¡EGntrr

<15> to ÀlnoCf¡.

vtcs/Edl.È Control Datr valua¡

llênut'o

t.

FORM 6278 Fißt Ed¡t¡on
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EDMNG AN EX|SNNG DSM DATA-SET

4. Several screens will appear indicating that the
data-set is bcing eavedto ROM, permanent memory on
the EPROM chip inside tre DSM module. Once the
data-set has been saved to ROM, the message shown
in Figure 3.05-14 appears.

NOTE: The DSM allonæ Z5saræs to ROM. Once ROM
hasbenfullyconfgurad, AE EPROMctrtp tnthe DSM
nlodule must be replaced to prmìt further sayes þ
parmanantnømory

5. Press any key to continue and the ViewÆdlt Confol
Data Values Screen appeaß (see Figure 3.05-15).

NOTE: Make coples of your data-setfor fuhlre rcfer-
ence. lf a prínter is conneeted to your PC, press

[Prínt Screen] on lhe keyboard.

cI
Flgun 3.0t-l'l. llbrlllcrüor Sarrn Ol Srv¡ 1o BOf

Coritrol Data-Valr¡ci i :.. - .. .,'..:'. ' .. i ..

¡{Ollr lntr¡.êr ¡bov¡
2¡100üv rG¡ulè tn r
Dl,r¡^blcd 8êoror.

to S¡t¡a Èo lLDu <15> to ÀlnþCfú

ll¡ru-Up Dclay lLn
thutdorn Dolry 11æ

300 Sccond¡
15 Eccondr

StartLng Roltt2 ProgràD

DStl llcnory ha¡ bccn Conflgurcd.

Progran Ir Runnlng.

656 nV
882 EV
705 ûv
61? !¡V
705 nv
705 nv
833 nV
793 rnV
656 nv
882 nV
617 nv
711 nV

PrGas À¡tl trEY to Contlnuc

Evcry 5 No-ßnoch Sâ!rplê(3)

lld,ng DirI

D-lGad Poritl.on

10
1t
12nêtard lê

Àdvqncc lr

DGtonÀtion
l,Gvcl sclêct

llort ¡dvaDcêd
l¡lort Rctardad
Dafâu¡t litning
End of San¡rlc

Engl.nc Panl,ly r
tnglnc t{odcl r
I of Cyllnderrr
Prl¡ìary Fucl I
Srcondary Fuclr
Cæntr¡

l,¡P GÀS ENCINE
L?0r2 v-12
l2

Lra-up Dolry Tlm
thuèdovn Drlry Itr

too Sacond.
t5 Sccondr

¡tv.r!'
Evcry

I f,nock Srnp¡.(.,
5 tlo-lûock San¡rla(r)

l.
1oldv¡nce

Lt¡rd

TtuinE Di¡k Refcrcncc 26 .BTDC

<F3> îo Cålculåtê TDR
D-Laâd Politlon >
llo.È ÀdvÀnccd llning l0 GBIDC

llott RctÀrdod ltning { '!ÎDc
Drl¡ulr ltning 8 .¡TDc
lad of g¡ngþ Wl,ndotr, l0 eÀIDC

Open
10 c8lDC
¿¡ .BTDC

8 IEIDC

Englnc Fantly r

Bngl,nê tlodêl r
I of Cyll.ndcrr r
Drlnary Fucl r
g.condaay Fuêl r

eoüncnt!r

VBP GÀS EIIG¡INS
L70¡2 V-12

12
!¡ÀÎURÀL GAS PIPE¡¡INE OUÀ'.IIY
DIGESTDR GÀI¡

vtcr/tdlt conrrot D¡È¡ valuct

Sènsor I
Sênlor 2
Sênsor 3
SGnBor 4
Sansor 5
sênaor 6
Scnaor 7
Sên¡or I
gansor 9
Sqn¡or l0
Saoro:r 1l
san¡or 12

656 Dv
8e2 nv
?05 &v
617 rnv
705 nv
705 nV
833 nv
793 mv
656 nv
8E2 DV
517 ltV
7ll û1,

Dêtonrtion
Dêv.l Sêlêct

Dolflr lnÈr:L¡r ¡Þovr
. -.r.2l00nV rc¡ulc 1o r

''DL¡¡blcd .Sc¡tor.
:.:,.,.

<EgC> to lLnu r-'k!S> ùò ttræcrtÈo sava

3.O5 - 10

Fþun 3.O$1t. Vlo/Edll Cmtrol Dtb V¡luc Scrr¡r
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EDITING AN EXISTING DSftI DATA-SET

tt
SAVING DATA-SET TO DISK

Data-setsare assigned filenames and saved on disk so
lhe user can retain the data-set for future reference.
Eachümea newprogram is savedto ROM, theprevlous
program can no longer be retieved. The only way to
keep üad< of old data-sets is to save to disk.

NOTE: When savíng to disk, the data-set wíll ba saved
b the driva and dìrectory wlp¡e the DSM lnterface
Progran ts læated.

1. Save a data-set to disk
(see Figure 3.05-16).

by pressing [F101

2. Highlight'Save Data to Filenarne'tom the menu
and press Bnterl.

3. Enter a filename according to the following pioce-
dure (see Figure 3.05-14. Read all hree steps prlorto
savlng thE file to the disk.

¿{. t¡cate the engine's sedal number on the nrrÞ-
plate.

¡lârn-U¡r Dclay linc
Shutdorn D.lay Ti.D

300 Sccond¡
l5 Sccond.

Evêry
Evêry

I ßnock 6ânpla(r)
5 l¡o-Xnock Sâeplo(t)

lo
loådvancc

Retôrd

D-Laad Posl,tLon >
¡,1þ3t Àdvancèd lining l0 oSTDC

I'lo.t RêÈardêd linlng { .BTDC

Dcfault ltntng 8 ôBTDC

End of sâr¡¡rlê ttindoo 30 oÀIDC

Tining Dish Rcfcrcncc
<F3> 1o

Opcn
l0 oBIDC
¡l c8lDC

8 tBlDC

Englnc Fanily r
EngJ.nc l{odcl r
I of Cyllndcrsr
Pri¡¡.ry Furl r
Sccöndary Fuclr
Co!ìncnts t

VEP GAS ENGINE
L7012 V-12

t2

D
Test D¿t.ì on DSM
Contrgurc DSM McrÐr)
Vrc'r l:rrrnq Dèt.ì

Scnaor I
scn¡or 2
Scnaor 3
ScDror {
sênlor 5
scn¡or 6
Scûror 7
scnror I
scnaor 9
Scn.or lO
Scnsor 11
Scn¡or 12

656 rV
8E2 rV
703 ¡v
61? rv
701 ¡v
?05 rv
833 rv
?93 ¡V
636 nv
382 Dv
617 rv
?la !v

DctonâÈlon
Lcnal Scl.ct

<tSC> èo tlrl.¡ tlrnu<lt0> to Srvc

vtcr/Edtt control Data Valucs

.<t3> Èo tllfPCf¡

üo1llr EDtal¡¡ rbovr
2|OODV rorult Ln r
D!.rbLd g.[toa.

Flgun3.05-1t Sanlng Optlont lonu

$arn-Up Dclay ll.urc
shutdofn D.l¡y ¡in

300 Sccond¡
¡5 S.condr

¡
2
3
{
5
6
7
I
9
10
1t
12

656 nV
882 nv
?05 nv
617 Dv
705 nv
705 Dv
833 DV
793 nv
656 aV
882 ûv
617 nv
714 Dv

Input DatâFilc Nan¡

sÀva cholcês to Dlrt

r¡ r¡r¡ìì¡ì! j$ri¡!¡ hb'rii ì;ì bìi¡ì.ì$$

üilüËiitl,'i¡üiil$:iËi¡:::l!'!iiï:

Evary 5 llo-Xnock Så^nplc(.)

Tinlng Disk

D-Lcâd Posl,ÈLon

End of Srnplâ

nêtard lo
Àdv¡ncl ln

DatgnatLon
Lcvcl Sclcct

Mo¡t Àdvanced
Irlo¡t Rêtârdèd
Dcfault Tining

Engine Farrily : VtlP GÀS ENct!¡E
Engl.nâ tlodGl ¡ 1,70{2 V-12
# of CylJ.nden:
PrlûÀly Fucl r
Secondary FuêI!
Co¡E¡Gnt3 t

to 6ava .,, Sl5>.Èo A!:¡OCI¡

vl,ee./Edtt eontrol Dâtâ vâluc.

l{.nu

.E¡itrier ¡bovi.. .. . :.
2{00nV r.¡ulÈ lu d i
Dl¡.bl.d 8.n or. -,' '' '' . ,:: . '

<ESc>. to' ..,..::
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EDMNG AN ÐOSNNG DSM DATA-SET

B. lf the englne has a'C-- nurnber, remove the'C-'
and üre "f from the number. ExamPle:
C-10768/01 would give a root file narne of
'10769)1." lf the engine does not have a "C-"
number use all six digits ln the serial numberbr
the filenamc.

G. The frrst üme the configuraüon is saved to the
disk add an'rr to the end. This is to lndicate that
this is the first save of this confrgnrraüon. lf
cfianges are rnade to the confrguraüon, savs lhe
next file with lhe same numerical inbrmaüon and
changa he su{ñx letter to'8.' Continuo in this
manner br each revision to the file.

Once elght cùaracters have been entered, the file will
automaücâlly be saved to thô PC dsk whErs he DSM
program resides. lf the filename is less than elght
characters, press Bntierl to save.

4. Press [ESCI to reh¡m to the Main Mgnu.

5. lf the data-set for your en$ne has been saved to
ROM and a file on disk, confrrm tñs odt þ the Main
Menu by presslng M (see Figure 3.05'18). The Maln
Menu appears. lf yol have not sawd ths dab-set to
ROM (pemanant rnemory), pr€ss Nl and rebr to
'saving Data-Set To ROM'in this secüon.

C,f

Flgura 3.05-18. Gonllnn¡üon Ol E¡dt

('

vt.r/Edft cotrtrol Dàtq v¡Iuç¡

Iûtlr Entrfr¡ ¡lorv¡
2106f r.tu¡È l'! r
Dttâbl.d 8.8lor.

to sÀva <BSg> to lLr¡u <85> to àt!Í(tG¡f.

Lr¡-U¡r Dclay ltr
thuÈdovn D.lay 11,æ

300 Srcond¡
1l gccondr

¡'
l' avary 5 tro-trnocl s¡lPL(tltdr¡ncr

R.trrd

lining Dl.sk

D-ta¡d Posl.tion
llo¡t Àdvanccd
llort RÊtÀrdcd
D.fqult llntng
End of

E:tit to l{aln llÊnu

ChêngêB lltll ba Lo¡t I'f
you tlavo tloè Savcd theo.

Do lou nEA¡.Ll ¡lônt Èo ExIl?

& aacBrI

I
2
3
I
5
6
7
I
9
t0
t1
t2

656 aV
882 Dv
?05 ¡V
61? nv
705 nV
705 Dv
833 nv
?93 Dv
656 Dv
8¡2 rV
6l? rV
?ll lV

D.ton¡èton
¡.vcl gclecÈ

Englnc Faaily r
Engtne llodct r
f of Cyllndcre I
Prlnary Fucl r
g.condary lualr
Colncnt3r

V8P GAS INGITE
L?0¡2 V-12
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sEcÏoN 3.10

PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

L.
¡t.,'

'..

PROGRAIIIIING IN FORi,IANON

This section, Sêction 3.1O, Prqrwming The DSM
S,,sfem Fq A Nw þplicaüø, elçlains the program-
ming sbps and post-prognarnming chedc b be com-
pleted b a'rrw application." A nar application indudes
r€fofit applications or whenerrer a DSM module is
remored from one engine and installed on anoürer
engine model. By compleling the prognamming steps in
this secüon, any existing data-set is overwritten and an
enlirely new dab-set is programmed. The data-sethat
is created bllowing the proædures in this section is
engine spedfic. Complete all the procedures and
post-prognarrning cfiecks provided in this secüon to
prograrn ü€ DSn system frcr a new applicaüon.

NOTE:,f üE ffiomally ttpunted LCD tnside the DSM
module teús E' (rn daÞ), tÞ DSìt module Ís
senslng lñaf a naw EPROM dtlp is insblled and
nodata-æt e¡rrstr. You wtll need þ æmplete the
prqrarnmìngsteps in thÍs section.

Section 3.É, Edìtíng -An ExÍsling DSM Data-Set,
erglains the steps reguired to edit an exlsüng DSM
data-set The data-set that is edited following the
procedures in Section 3.05 is engine speciñc.

NOTE: Englrcs shípped from the factory with the DSM
system are inîlíally setup at the factory. A data-set is
created at the taotory fo¡ testíng the DSM system on the
angine. Slnce a data-set alraady exisþ æmplatethe
prognmmlngsteps ln Sectíon 9.O5, Editing An Exisling
DSM Dab-Set

Section 3.15, DSM System Computer Screen And Data
Retleva{ erylains the procedures necessary to acc€ss
DSM system lnformation from the DSM lnterface
Program uslng a PC. Seclion 3.15 does not include any
programmlng procedures.

NOTE: Thls nmual assumes Wu are alreadyfamtlíar
wttt bæþ MS-DOS commands for vlæyìng directorles,
corytrrg frles, at'ld other MS-DOS conccpts. lf you need
moæ lnformalipn on tâase suöjects', refer to a MS-DOS
ìnstucfon manual.

P R E- PROG RAîI MI NG I NSTALI..ATTOII
CHECKUST
Before applying powertothe DSM system:

¿{. Dl¡connoct thc DSH modulc f¡om tlrr lgnlüon
Iodul¡ by remwing the 'DSM to lgnilion'
hamess frorn the 14 pin ænnector on the side oÍ
the lgnition Module (seeFigwe 3.10'1).

Flgurç 3.1 0-1. Dl¡connccllng thr'DSll To lgnlüon'
Hrmr¡

.DSf 10 IGilMON" HARNESS

1¡| PIN

rcunoilroDuLE

/
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPUCATION

B. Msually inspect the installation to be sure that aÏ
wiring conforms to the requiremenb of tris
manual,local codes, and regulatory bodies. Verify
thateacùconne¿,tion tothe DSM module is routed
through üe conect conduit (see FigureS.t0-2).

2
aoe¡tPOnraon¡

FILTER

FOWES SUPPLY WNNq AI.ART 'DSI TO rcNMOil-
AND SHUTDOWil COt{NEú|TtOilS }tARltESS

Flgun 3.10.2. DSll llodulc Gondult Portt

C. Verity hatthe powersupply is within specification.
Refer to Section 2.1O, DSM S¡rsfam Poweti
Hdrm, And Gnund Connectìons, for porer
specificalions to DSM module. Make this mEa-
surement wr'ür an oscillosæpe at the supply wires
tolh€ Dstrl moü¡lewiü the angine runnlng.

DSi,I INTERFACE PBOGRATM|NG STEPS

ESTABUSHTÌaC OOIilUN|CATION Wfflt TltE Dstl
1. Verity that üe DSM module ls disconnected from
the lgnition Module beforeapplying power. lf üre DSM
module is not disconnectedfrom the lgnition Module,
dlsconnect the'DSM to ignition" hamess frorn the
14 pin DSM connector on the side of the lgnition
Module (see Figure 3.10-1).

2. Apply power to the DSM module. The "Power,"
"Alarm," and'Shutdown" tEDs on the frsnt eover will
light for approximately five seconds. The green power
LED will remain on when the alarm and shutdown LEDs
go off. The internally mounted LGD display will read "90"
(system OK - ready and wailing for engine to start).

NOTE: lf the lnÞmatty mounted LCD reads g9'
(no data) insteú of &', the DSM múule ls sensing
thatanewEPROM chlpîs ÍnsÞlled tnthe DSM modute.
Contínue wiüt the DSM tttodule progrunmìng.

NOTE: lf any úthe alarm o¡ shutdclrttt LEDI Güne on
arU tìme dulng DSM sysfem c4leraüon, se.t
Sectíon 4.N, DSM System Diagnostics And
Troubleshooling.

3. The DSM module must be programmed to work wiür
site speclfio lnformaüon ln orderforüe DSM syrtem to
function properly. To program the DSM module, connest
a standard DB-9 serial cable (male to bmde) to the
communications port (abeled PIA) wr'hin the DSM
module. This is thE communications port on the right
(see Flgure 3. 10-g) . Connect the olher end of the cable
to the PC's cor¡munications porl Typicall¡ this is port 1

(also referred to as COM 1, serialA or serial 1).

CAUTION Vcrlfy lhrt th¡ DB-g
¡crlrl cebb lt rccurrþ

conncc'lrd to lh¡ apprcpdalr cotttpubr pøt lf tht
¡crlal caþl¡ l¡ dl¡tr¡Ëod or dlsconn¡s:!¡d dwhg ttrc
ranlng poc¡¡¡, thc EPROT c|rlp ln lhr DSI modulo
wlll bccomccomlptcd nd wlll noodio b.trplmd.

PtA COIIU$CAÎ|OilS

LCD

E
tü

oro
o¡rù

muÀ

crær
T?
¡E
I¡C¡
utlt
Oltaa
¡Írl
orr t
ltrtt
oal^a

E

IËr

tora
.D¡il¡
aeaat I
¡ã|fl ¡l
teaan É
actot ra
taaill¡
tÞlilt

tDtorù
aaaaane
tttlo.ð
alaor¡
a!a4a
t¡aÐ¡
t¡rn,
ItEr

^t¡x8Ëroor¡

O tNstDE THE Dsn nowLa O

Ð

LCD

oo

Flguru 3.f 0-3. DB-g Serl¡l G¡bl¡ Gonncctlon ln¡lde
DSll llodulc

4. Start the DSM lnterface Program on your PC.

NOTE: For ìnformation on lnstalling andlo¡ aæessing¡
the DSM lnteûaca Program, refer b the white card at
the back of thls manual wfi¡ch holds the g-lE diskette
for insÞlÞit/on and accesslng insü¡¡ctþns.

(r

(

3.10 - 2 FORM 6270 Firsl Edition



PROGRAMMING THE DSM SYSTEM FOR A NEW APPLIGATION

i

I

tlâukêEha - CEC

DêtonaÈl.on senslng llodula

Sêrial Interfacê Paograú

Vcrsion 6.X

5. ThE 'Genuine Waukesha Parts" logo screen ap'
pears briefly, followed by fie screen shown in
Figure 3.10-4. The bottom line of this screen indicates

what version of the DSM lnterface Program you are

using.

Flgun 3.104. Sollw¡ru Vcrslon ldcnüûc¡tlon

6. At¡tomalically the Communications Menu aPpears
(see Fignrre 3.10-5). A black dot is located in a circ-le

Àext to I' wlrich indicates that the selected communica'
tions port on your computer is port 1. Press lEnted to
select cornmunicatons port 1. lf the DB-9 cable is
connected to a different port on your PC, use the anow
keys on the keyboard to select the conesponding Por!
forn Ure Cornmun¡cat¡ons Menu and press lEnterl
(typ¡cally: port 1 is conect).

The OSM lnterûace Progmm's Main Menu aPpears

showing various prograrn options available
(see Figure 3.10-6).

Flgurc 3.106. DSI lnlarfrcc Progrut tdn Imu

NEW APPUCATION SETUP

1. Higilight "New Application Sehtp' on thc DSM
lnterfãce-Prograrn's Main Menu (see Figurc 3.05-6).
and press lEnterl.

2. The DSM systemwill üren scan the EPROM cûtipfor
a saved data-set. Several screens æpeÜ hdcating
the scan of lhe EPROM chiP.

. lf the DSM finds a saved data-set on the EPROM
chip. the New Appllcaüon Setup Vedñcaüon Screen

appears (see Figure 3.1C7). Becar¡se creaüng a
new Oata-setwill orerurite an existing data-set' ttre
DSM lnterhce Program verifies thd you wnt to
conünue with a neurl aPPlicaüon.

lf you want to setup the DSM sysùem for a new
apþficaüon, hlghlightthe'Gontinue' button and press

lEnterl. The Engine Family Menu appears. Continue
wiüt Step 3.

lf youdo notwantþ sehrpthe DSM systemforanew
applicaüon, highlight the'Carrccl' h¡tton and press

Bntert.

. lf the DSM does not ñnd a saved data-set on the
EPROM chip, the Engine Farnily Menu appears.
Gontinue with Step 3. The lntemally rnot¡nted LGD
reads "99' (no data) wtren the DSM modt¡le s€nses a
new EPROM chlP is lnstalled.

NOTE: tf yur slnply want to edìt an etûsüng dffi-çel
comptete ftra stqps tn Seclíon3.O5, Editing An Exisüng
DSM Data-Seù

CEC DSll Control - vêr 6.¡(

Conrnunl,caÈlonr l,¡ênu

sGlêct Coû Port

r oz o3 0{

Flgun 3.10€. Communlclüon¡ llcnu

CEC DSl.l Control - ver 6.X

Eprom vcr+ 6.X

Edit/crcåte Setup
v1w Seri-al LlDk

t

'..' t '_
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PROGRAì/IMING THE DSM SYSTEM FOR A NEW APPL¡CATION

::..,:..-". . ..
'j::, ..r'..i ', : .

ån applicatl.on cxlsr¡ l,n E?aoüt

Ncw Appll.cation SGtutt

Ugc thl,r ecÈup thc first tillê thc DSU lr progralured for
an cnglnc (factory and rctrofLt in¡tallationr¡.
tha DSll l¡ currcntly progrâmêd for ¡ P939OGL V-16

Continul.nE rl,th thLs !êtup procadurc r¡ill ovè¡irrl.tè this
cxirting data. would you lika to continuc wlth
thc BaÈug?

Continua Canccl

Flgun 3.1ù7. Ncw Appllcrüon Sctup Scruon

NOTE: Some DSltl system prognmm¡ng wttt requìre
you to enter ang¡ne speciñc informatlon. Bead these
steps cdrefuÇ so you entertheÍnformafon tiratapplíes
to the englne and DSM system Wu ara pr4ranming.

NOTE: The frlÞits used wíth theDsMqctem arc eng¡ne
qrectfu. lf an l¡ronectñlÞr ls insþtÞd,, üÞ DSM systefli
vúil aryt þ rrøt* htt wä tþt gM qgpilrst Aetoturfrrlt.
tlaþtnfon can causesauanr qEfuÞ darrrry.

NOTF* For thc pfiølses of tb nanuat, ha DSM
ntcdulê wìtt æ gqm,med for a ,Z cyfin@ VHp
L7O42 erp¡tr. For example, ìn Step S 1lhrp Gas
Englrcs' ß æÆted from thø Engirc Famlty Manu. The
progranmîry sÞps taken ln thls manualarc the same
fo¡ whateve¡ errg¡ne family you chæse (excepfnns ara
rroted).

3. A listing of various Waukesha Engine famities
appoars on th€ screen (see Figure g.tO-g). The DSM
modt¡le rnust be customized for each application.
Highligrht lhe appropriate engine famity for youi applica-
lion and press Bnterl.

4, On the next screen, a selection of speciñc engine
modelg avallable for the engine famity previously
select€d app€ût (see Figure A.iO-g). Hijntignt thå
appllcablc enghc model and præs tE¡rter¡.

Plea¡c Sêlect Ncw Enginc l{odc1

YCt (1.¡:. tnq¡¡retj

ÀTG1- G¡s Engìr¡(:s CT

Flgurr 3.10€. Englnc Famlly tcnu

Ftgun 3.10{. Englnr todol llonu

Plea¡e SclGct New Englnc ltodcl

ATGI, cas

P939()
ffr¡rTt

r,5190
1.5 I t5
t,l:1OB
F lbzl
F 2iiq5

oqanes

I De9
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PROGRAMM ING THE DSM SYSTEM FOR A NEW APPLICATIONI

5. A selecüon of fuel types for the engine ls listed
(see Fignrre3.lG1O). Highlight the type of primary tuel

the engine ls using on the Primary Fuel Selection Menu
and press lEnterl.

6. A selection of fuel types b üre engine ls listEd

(see Figure 3. 1 O-l 1 ). Highlight tre type of secondary fuel

tre engine ls using on the Seændary Fuel Selecüon
Menu ãnd press lEnterl. lf no secondary fuel is being

used orwill.be used, highlight'NONB and pess lþterl'

p Flguru3.1G10. Pdmrry Fucl S¡bcüon I¡nu

PlcarG Sêl.ct Ncr Englnc t'todcl

P

E
.''

L

Àt
lr

1>¡zt

r-2895

( lI5-11.9 octdne)

GJs
Gar s

Frclcì G¡s
PropJnc'
DrgcstL-r
l.¡ndfrll

t'rrËr-y FUL'l

Plcasc sclêcè Nev Engl,nc t{odcl

Ou

t

E
I
I
I

t

NO}¡L
N¿tur.l.l Gd:; Prpellrtt Qudlrty {119 oct'lllc)

Freld G¿s (tl5-tfC oct¿rnc)

þ ló9J

Pro

L.¡ndfill Gas

il ne

Sa:cond.frY Fuc-I

\ , .,"'
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPUCATION

<F10> to Srvt <t3> to CaLcul¡È. tDR <tse> to euLt

,... . ì ::. :..ì .ì

Plcasa Select Nêw Englnê Uodc¡

ltntng Di¡k RefêrGncc .BTDC

Na!ìGplatc îining "B!DC
D¡fault tiulnE oBIDC

Enginr rLll run ¡t th. Dctault ltntng
inltt¡l1y. l! thl¡ l¡ not acccptablc
mdtfy thc DcfÀulÈ ltatng bcforc saving.

ÀtGL Gds Engrnes
I|ì:¡:T.!?TíIffi

7. After the englne family, model, and fueltypes are
selected, a screên appêars requ¡ring Tming Disk
Reference (TDR) and nameplate timing values
(see Figure3.10-f 2). The proper TDR is requ¡red so
thatthe DSM system can controltiming.
. lf you know these values, enter the TDR valuE and

pess lEnterl. Then enter nameplate timing and
press lEnþrl. The default liming value ls autonraücal-
ly calcrlaÞd {based on tño brmula: Nameptate
lmlng - 2' - Dehult llming). Defautt üming iå the
retanledlgniüon ümlng lmposed byüre DSM system
whon it ls not proþcting against detonation. The
DSM sysbrn actlvates default limlng for a cyllnder
nñen thå cylinder's sensor is disabled, wt¡àn the
sensor fa¡b, and dudng engine warm-up delay. you
may modif the default timing if the calcr¡lated value
is not accepbble. To modiff tt¡e default ümlng, enter
tlre new value ln tha'Default Timing" field. Gõntinue
with'Saving Engine Parameters' in lhis secüon.

. lf you do not know the TDR, conünuE with the next
sêcüon,'Calc-ulaüng Timlng Disk Reference.'

CALCULANilG flTING DISK REFERENCE

The proper Tlrnlng Disk Rebrence FDR) is required so
thattha DSM eysiem can accurately conüol timlng. TDR
Þ thc angular rclaüonshlp bettreen tha first cyllnder to
fire and bp daad oantar FDC) (exampte: 25ó BTDC).
Thr podüm of üc lgniüon Mod¡le's ümlng disk ls not
thc sanc on all ongfnes. CompleÞ thls s€ction to
cdo.daÞ the TDR br tñe sp€cific cngtne rnodcl you arê
rynrnmlng.
1. To calculablhs Timing Disk Rebrence press [F31.

Flgun 3.1G12. Entcrln¡ llmlng Dt¡I And Nrlncplde ltmlng Valucr

A caunoN Thc Tlmlng Dl¡k Rclcr.
encc (fDR) wlll b¡ calcu-

latcd lncorroclly lf the DStl modulc l¡ not
dlsconnccted ftom thc lgnltlon llodulc.lh¡ TDR l¡
c¡ccnüal forpoper DSll system perlonnancr.

2. Æter pressing [F31. a rnessage app€ars asklng yor
to vetif that ü¡e DSM module is disconneded forn the
lgnlüon Module (see Flgure3.10.14). lf üe DSM
rnoülle is disconnÊcted from lñe lgniüon Module¡rrse
[Yl. lf the DSM module ls not dsconnecþd fronr üre
lgniüon Modlle, dsconnect the 'DSM b þnlüon'
hamess from the 14 pln connector on the ¡¡ide of the
lgnition Module (see Figure 3.10-13) and press ffi.

|GNMON I|ODULE

/

lt Pll{

'DSr TO rc¡ill1t(rN- ltiARilESS

Flgun 3.10-13. Dlrconn¡cüng thr 'DSI To þnlüon"
Hmro¡¡

CT
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PROGRAMMING THE DSM SYSTEiI FOR A NEWAPPLICATION

Pleasc Selact N€n Enginc uodcl

To Calculåtc TDR
llanual Ssitchc¡ DusÈ bc Enabled
(DSU Dirconnectêd frou lgnltion)

(Y)cs (Nlo

¡a thc DSM Di¡connêctêd?

WÀn}¡ING!

t linl.ng

'BTDC.BÎDC

Di¡k Refcrcncc IBTDC

accêgtablc
bcforc saving.

VEP Gât Eûqinc!

IDR <ttsg> to güLt

(

Flgurc 3.f &f¡0. Vcrllloüon Sarcên

3. To have the DSM system calculate TDR, you must
enter data about eng¡ne timing on tho Tìming Disk
Reference ODR) Calculation Screen (see
Figure 3.1G15). First, determine wtrether .A, or.È, is
the active timing switch on he lgnition Module. When
the 'D'lead of the lgnlüon Module is grounded, timing
swit h'Æ is the aclive sü,itü. When the .D'lead ii
open. tirdng sìflitch'B'is actve.

To deûemlne wtrlcf¡ is the aslive timing switcfi, bllowthe
sþps below.

À G'?¡edr engine liming with a timing tight and record
the engine timlng value.

B. On üe dde of he lgfiton Mod¡e, trn the'Al' ürrftg
$i,itñ me @ree (dæ) (see Fi$r€¿0S19).

G. Re-cieck engine &ning wittr a timing tight ll
engine timing has changed one degree, üte "D.
lead is grounded and 'n" is the asüve timing
switdr. Tum the'Æ üìnring swibh bad¡ to its
previous setüng and ænünue wiü Step 4. lf,
engine üming has not cfianged one degrue, tum
the'ff liming sçitch badt to its prerrlorssetting
and continue with Step D.

Ir

Plc¡sc S.Icct, Næ Enginc llodcl

Snl,tch À actl,vê
(D-Lêad groundêd)

s¡'lÈch B activê
(D-Lcâd Opcn)

<Flo> Accêptr <ESC> Âbostr

cålculôt. TDR

oBlDcCurrcrit Bnginc ltntng
(Urc linlng Î¿tght)

Input thc porltion ot
¡gniÈion srltch lng

ATGL Gas Engrnes
Tç?N-FTTrtFI?N

rô autÈ
Op.nllsÈl,vo stcl.tch¡ À.(D-¡¡cad cþf$9qli or ! (D-r.ca!Srlcct

FORM 6278 First Edirion
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PFOGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

T|ìIING SU']TCHES
"4" AND'E-

trOfE ûmìrq */'icliott is Í,,úe þythe dol $ ilE sytilc'',td tlp sqewdriver slot.

?Ç

A
t6

Flgurr 3.1û'1C. GEG lgnltlon ttodut¡Ttmtng Sultchcr

4. lf 'A' is the ac$ve timing switch on the lgnition
Module, highlight üe "Switoh A aotivo'button on the
ïrning Disk Reference Calculaüon Screen using the
Fabl or anow key (see Figure 3.10-15) and press
[EnterJ. lf '8" is the active üming switch, highlight the
"Switch B aotive'button and press lEnterl.

5. Enter the position (0 - 15) of the ac,live timing svúibfi
(found on üe side of the lgnition Module) and press
lEnterl. Tìming selection is made bythe dot on üre tirning
switch, not he screwdriver slol

6. Check en$na timing using a timing light

7. Vedfy üat engine liming ftom Step 6 is the samo as
nameplate timlng. lf the two timlngs do not match.
contact Waukesha Product Supporü

8. Entq engine timing on the Trning Disk Rebrence
Galculalion Søeen and press [Fl0¡.
9. The Tìming Disk Reference (IDR) angle is auto-
matically calculated and entered for the application
based on üre switch position and timing values just
entered. Press [Enterl to accept the calculated TDR
angle (see Figure 3.10-14.

10. Enter nameplate timing and press þnterl. The
default timing value is automatically calculated (based
on the formula: Nameplate fi ming - 2" = Default Ïìming)
(see Figure3.l0-18). Default timlng is the retarded
igniüon ümlng lmposed by the DSM system n'ften it is
not protecting against detonation. The DSM spt€fit
a¿:livaÞs default limiry ûor a rylinder when the cylln.
dar's sensor is disabled, when the sensor fails, and
ùring engine warm-up delay. You may rnodry üe
default üming if the calcr¡lated value is not acoeptable.
To modify he default timing, enter the new value in the
"DeÍault lming'ñeld.

11. Continue with the next section. 'Saving Engine
Parameters.'

D. On the side of the lgnition Module, tum the "B'
timlng switch on€ degree þlace)
(see Figure 3.10-16).

E. Re-check engine timing wiür a timing light. tf
engine timlng has changed one degree, üte "D'
lead ls open and "B' is üre aclive timing switch.
Turn lho'B'ümlng sì,utth bad( to its previous
setüng. Conlinua wiûr SÞpa.

NO'[E: _ll_tffirg dld ¡tot change whan elilrer fimíng
svvltch A'ü ?,was changcd, verffy that te DSff
ndulc ls dlwnnected from the lgnl&ln Mdule. tf the
DSM mdulc le not dìsconnacted from the tgnilíon
Mduþ, d&ætv¡tæt the'DStU to þnlfnn'haness fiom
þg tt üt DS¡rt oonnector on tta sìde ot the tgnifan
Múub aN rept the TDR catculatÍon wlh Step t.
lf dìwnnectcd, æntact Waukesha Prcduct Support.

("I

(','"I

Pica¡c SèlêcÈ llcv Enginc llodcl

lintng Dirk Referenec 26 cEfDC

Nâæplât. ltntng oETDc

Drt¡ulË llnlng .EIDC

tnglnr wlll run at thc Dofault Tlntng
lnitl.atty. lt rhlr l.¡ not accogtabh
Dodtfy th. D.fâult linl,nE b¡foro ravl.ng.

ÂTGL cù6 Engtnesf|'Ì¡ìr}Tni'¡rrl

<ll0> Èo s.v. <!3> to cÂlculrt. IDR <Esc> to QulÈ

E10-8

Fïgurr 3.1G17. Entcrlng Tlnlng Dt¡k Alrd Dct¡utt Ttmtng Valuc¡
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATTON

f
Plc¡ec Sèlêct tlew Englnc llodel

ltoing Dl,gh Rcfcrcncc 26 oBTDC

Engine vLll run àt tha Dafaulè TinLng
Lnitially. lf this i¡ not' accc¡ltablc
nodify th. Default finÍnE bcforc ravLng.

10 oEIDC

I cB:rDC
Na$Gglatê linfng
Dcfault TÍning

ItiP c¡¡ lnol,na!
tnegÀTGL Gag

<Flo> Èo 8w. <!3> to Calculatc :DR <Egg> Èo QuiÈ

Flguru 3.10-18. Cdcul.trd TDR And D¡lbult lmlng Vtluer

ip

SAVIilG ENGINE PARATETERS

Gomplete tñe following steps to save the ensne model
informaüon, Timing Disk Reference value, and default
timlng value to read only memory (ROM), permanent
memorywithin the DSM module (EPROM chip).

1. After the engùne model inbrmation, Timing Disk
Reference value, and deúaultüm¡ng are entered, press
[F10] to save the eng¡ne parameters to ROM (perma-
nent m€mory). The Saving Options Menu appears.

2. Hlgñllght'Gonfignre DSM Memo4f on the Saving
Opüons Menu and prese tEnterl.

3. A screen appears confirming the saw of the øgine
pararneters to ROM (see Figure 3.1G19). Press M.

A ceuïoN Do not dHurü thr ærld
ctblt ot lntorrupt coln-

putcr powcrwhllc programmlng. lltñc ¡¡rlel clblc
lc dl¡turbcd or dl¡conncctod durlng thr rwlng
proc.rs,lhc EPFOII chlp ln thc DSI npduh wlll
becomo corn¡ptd ¡nd wlll n¡cd to bo rcplecrd.

Plêâs. Sêlêct, Naw Englnc l,lodcl

thi¡ uLll Stop Progran Erccutlon

ând REgrÀRÎ Progra! when fl,nl¡hcd.

OR Stor. Valucr 1o ROtl?

& atc!BrI

ItllD ll¡. Iñt
À.TCL Gas EDgrnes

.:í .. ,.

'.' ._ :... ...,i.:...

.i :., i' j. 
.

. :11;

.: .'
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

4. Several screens appear indicating that the engine
pararnetera arc bcing savod to ROM. A sore€n appearc
indicadng that he engine parameters have been saved
(see Figure 3.10-20). The ROM number (ROM##)
shows you wÌricfr BOM location the englne parameter
data has been saved to.

NOTE: Reærd he ROM number (ROM##) of your
saw soyoucan kæptrack of how manysavesto ÊOM
are stìll available.

NOTE: The DSM alþwsZ5saræs to ROM. Onæ ROM
has bean fully confrgured, üþ EPîOM chtp ln the DSM
module must be replaced to prmit furtpr sayes fo
permanentmennry.

5. Press any key to conünue.

€. After the engine parameters are saved to ROM,
the ViaWEdit Gontrol Data Values Screen appears
(see Flgure 3.10-21). Verify that the engine family,
engine model, Tming Disk Reference value, and.
default tirning agree with the values you entered.

7. Continue wiü¡ the next seclion, 'Editing ThE DSM
DatE-SeL,

C"C

FlEun 3.lO-20. Gonllrmrllon Ol Snl¡ To nüd Only tanory (FOf[

Pl¡r¡¡ S.lcct Ncr lnEl,nr tlodrl

SÈarting ROH02 Progrân.

DSH Hènory hac becn Configurcd.

Progrân l¡ Runn¡,nE.

Dr..r À¡út RIY Èo Contl.nû.

ATGL G.rs Erìqìnc6

ll¡l:!-Up D.lây 11,ú
8h¡Èdorn Dohy Tlr

300 8¡cond¡
15 S.condt

Ev.ry
Evcry

1 trnocl Sropb¡r¡
5 llo-f,noct Sl!Þ¡. (t)

l'
1'Adv¡nc¡

LÈ.rd

ÎIoing Di3k RGfêrsncc 26 GBIDC

<f3> Io CôlculÂt. lDR
D-Lead Porl.tion >
llo¡t' Àdvanccd tlning 10 .EIDC
llort Rctardêd ltntng I ¡EIDC

D¡fautË llning I 'E!DC
tnd of Sanph tflndov 30 'ÀÎDC

Op.n
IO 'BÎDC
{ OBTDC

8 .B¡DC

lngina F¡qily I
lnEl.nc Modcl r
I of Cylindcrr:
Ealúary Fuêl r
S.condary Fual r
Co¡ncnts¡

VBP GÀS ENCIITB
L?0¿12 v-12

l2
NÀÎURAL GAS PIPELINA QU¡II?I
DIGESÎER GAS;

Sênso¡i I
Sct¡sor 2
Scnsor 3
SGnaor ¡¡

S.naor 5
8èn¡or 6
Sanror ?
Sanror 8
san.or 9
s.n¡or l0
S.n.or l¡
Sen¡or 12

2500 r¡V
2500 oV
2500 BV
250O ¡nV

2500 nv
2500 nlt
2500 nV
2500 nV
2500 nV
2500 nV
2500 ¡T
2300 nV

Detonatl,on
Lcvcl S¿Iect

<8gC> to<?10> Co 8.v.

Vtcr/tdtÈ Control D¡tq Valuct

lLno <f5> ùo AUlþCf¡.

lfîlr lDt8l.¡ ¡Þovo
zaOODv 8.1¡IÈ lo r
DLæblrd 8.Droa. {'-

3.to - ro

Fl¡un 3.'l 0-21. VlcwEdlt Control Drtr Vrluc¡ Scrcsr
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(

EDITING THE DSM DATA.SET

Adata-setis agroup of site specific datapoints that are
created and then stored in ROM within the DSM
module. The DSM data-set lncludes values for: Most
Ad'úanced Timing, Most Retarded ïming, End of
Sample Wndow angle, retard and advansrd timing
values, warm-up delay tirne, and shutdown delay time.
Compleb the steps hat follow to €dit the dab-set for
the engine you are programming.

NOTE: Edílíng values on the WewlEdît Cø¡rol Data
Values Screen wíll not atrect the prformance of the
DSM sysÞn. The edited data-set must be saved to
RAltl o¡ nOM þ change the DSM system's openüng
parameteæ,

You can changB data points on the MedEdit Conbol
DahValues Soeen by moving the cursor with the arow
keys and entering data as desired.

1. Reopnnect the DSM module CDSM to igniüon'
hamess) to the lgnition Module. After reconnecting the
DSM module to the lgnition ModulE, ignition timing is
being contolled byhe DSM systern sothe data-setfor
the engtne can be completed.

NOTE: lútæk sensonr abow 24OOnV are dísabled
and do not protect agarhst detonatìon. Englne tìmtng
runs at the default timîng. Tha knæk sensors remaln
dlsablad uttlìl the AutoGal progran is æmpleÞd and
new wlbgcs a¡e ente¡ad on the Vtewlãdtt Data Øntol
Values 9oræn and æved b ROM.

2. Using a üming light, vedf that tñe coner,l ïming
Disk Rehrence ODR) value is programmed. Tto TDR
value is shown on the MedEdit Contsd Data Vdues
Screer¡ (see Figure 3.10-21). Complete tha blowing:

A" lf engine timing does match the Default Tlming
('BTDC), conlinue with Step 3. lf the engine
timing does not match, the TDR value needs to
be adiusted.

B. lf 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
he engine is running at 10o, then decrease the
TDRvalue by 1'.

C. lf engine timing is higher than the defaulttirnirq
showrl, then increase the TDR value by that
amount. For e¡ornple, if timing is set at 11' but
the engine is running at 12o, then inctease lhe
TDR value by f '.

D. Use the anow keys tro posilion tñe cr¡rsorin the
'Ilming Disk Reference'field on the ViavÆdit
Conúd Data Values Screen.

E. Enterthe adiusted TDR valæ andprees lfnÞrl.

F. Press [F10] to bst üte newTDR vdue. Hlghllgttt
Test Data on DSM'on the nod menu and press

tEnHl. Th€ new lnbnnafpn b rcw saved b RAM.
(þrnporary rnernory). Press ury key b co¡ünue.

NOTE: The Test Data on DSM' ñr from tlp &w
Opfurs Menu a/'ows a4gran þ b rut in lip DSM
modlulcÞ tenprary nþmory FAf$. Ttp ca nteraits. of
RAM an iost ydrrit:rlver povrcir þüe DSM ttuduþ lç
renprnd.

G. Using a üming lighÇ veriþütatthe engins üming
is running at the default tirning. lf engine timing
does maHr conlinue with Step 3. lf üe engine
liming does not matclr, repeat Steps A - F. ltl
repeating lhese steps does rpt conect engine
timing, contact Waukesha Producû Support

H. Once veriñed, the nEwTDR value mt¡st ba saveü
to ROM. Press [Fl0ltosavelhe newTDRvalue.
H¡ghl¡ght'Gonfignrre DSM Mtrrloqf on üre next
menu and press lEntarl.Wh€n the Verificaüon
Scrê€n app€ars press [Yl. Sword screer¡s will
appear lndicating that the data-set is baing
saved to ROM, permanert memory on the
EPROM ctrip in$de the DSltl module. Once the.
data-set has been saved tc ROM, a message
will state that Ûte DSM mernory has been,
configuredto ROM. Press any keyb continue.

ü

FORM 6278 F¡rsl Ed¡t¡on 3.10-- 11



PROGRAMMING THE DSM SYSTEM FOR A NEWAPPUCANON

Control .D¡t¡

IollB¡ lntrlc¡ ¡bor¡r , . .:.

2loodv rcrult, l¡ r
Di¡¡Þbd 8.¡ror. .

to Srua <lSC> to ¡Lnu <F5> ro ru¡ocr¡

Lrl-Up Drlay ltn
thrùdoyn Delay Tlm

3O0 S.condr
t5 SGcondt

Eecry
Evêsy

I Xnoch Sâûpb(¡)
5 No-ßnock Sârûpt.(s)

1.
l!Àdnancc

Rrt¡rd

lltning Dl¡lc Rcfcrqncc A6 oBIDC
<f3> to calculâtc tDR

D-¡.ad Po¡itl,on >
llo.ù ådvancêd tt¡lrng lO .IIDC
llort Rctardcd T&ning { cBtDC
Drfrult ltnlng g .B!DC
lnd of Sanplc ïindor 30 oÀTDC

Opcn
10 OB¡DC

I CBTDC

I 'B!DC

Enginc f¡ntty r VEÞ GÀs E¡fCINE
Engl.nc t{odal ¡ L7012 V-12
I of Cylindcra: 12
Prl,nary Fuel r NÀfURtL GÀS pIPE¡JINE eUàLIltS.condary Euclt DIGESIEn eAS
Corcntr¡

Scn¡or 1
Scn¡or 2
Scn¡or 3
Scn¡or ¿
Sonsor 5
San¡or 6
Scnaor ?
Senror I
sêrt3or 9
Sên.or l0
Scn¡or 11
San¡or 12

2500 !v
2500 Dv
2500 DV
2500 ¡v
2500 av
2500 ¡v
2500 llr
2500 Dlt
2500 !1,
2500 ¡v
2!0O ¡v
250O ¡v

Dctonâtion
l,êvèl Sêlcct

Flgun 3.tG22. Mu/Edtt Conülol Dda V¡lu¡¡ Scrocn

3. The DSM parameters include: defaulttiming values,
retård and advance tim¡ng values and rates of change,
and delay timEs. To edit any of the values ¡n ùre
data-set posiüon the cursor in üre freld for the
parameter ygu want to edit Then enter the new value.

R€ñr b Flgu¡!8.10.22 and the corr€ct bHe wtrite
êdüng thc dü-set Thc values prqvid€d ln the hbles
âË lñe Þcofinsnded dab-set paramcûsrs br the
DSM system. llodñcalions may bmade based on site
condiüons.

. Table 3.10.1 on pags lO provides the data-set
parameters h 8L-ATAZGL engines.

. Table 3.10.2 on page 14 provides the data-set
paremeteß fu IAV-ATZTGL engines.

. Table 3.1G9 on page i4 provides tñe data-set
parameters for 1 2V-AT2SGL engines.

. Table 3.10{ on page t4 provides the data-set
parameters ñr VHP engines.

. Table3.10-5.on pagêf4 provides the data-set
parameters br VGF englnes.

Listed are definiüons of each of the data-set parame.
ters found on thE MeWEdit Contd Data Values Screen.

Commcnt¡: Type in any comments rogarding DSM
programm¡r€ or re\r¡se exisling corrnents. Typicall¡
oomment¡ lndr¡de site, engine number¡ and date
inbmation.

Iott Advrcrd Tlmlng: Tho rru¡ûr¡rn dilanced
ümlng at whlcñ the sysÞm will allow the cnglne b
oporaþ. Enter the most advânced ümlng br the
lgnlüon Module's 'D' lead groundd and tha most
advanced üming br the'D'lead open.

NOTE: 'Most fuancre¡d Timíng' may rct Þe greater
than naneplate frming.

llo¡t Rct¡rdcd Tlmlng: The minlmum tlming at whlcùr
the DSM system will allow a cylinderto reùard in order to
control detonation. Enter the most retarded timing fior
the lgnition Modulo's "D'lead grounded and the most
retarded üming for the "D'lead open.

Drf¡ult Tlmlng: Defautt timtng is tha rebnted þiüon
timlng imposed by the DSM systam h'hen it is not
prot€cüng against detonaüon. Ths DSM sysilem aút-
vates default üming br a cylinder wtrsn üre ¿y{¡nder'g
sansor ig dsabled, when the scngof läþ, and during
€ngtne warm-up delay.

CI

f

3.10 - f2
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(

End ol Sample Wndow: The end of sample window is
a predetermined angle after top dead center (ATDG) in
øankshaft degrees at which ü¡e DSM system stops
looking for detonation.

Retard X' Every Y Knock Sampl{r): Allows you to
select how fast the timing retards by changing the "K
and "l' values. When an individual cylinder is in
detonation, the timing retards -)C degrees for every'f
conseaJtive times detonation is found.

Advancc X Evcry Y No-Knock Samplc(r): Alows
you to select howfastthe timing advances by changing
the')f and'Y' values. Once an individual cylinder is no
longer in detonaüon, the timing advances ")f degrees
for every 

qf' consecutive times the cylinder is not found
to be debnating.

Wem-Up Dday Tlmc: Allows you to select the amot¡nt
of delay bÊhreen the time the engine begins rotrating and
wt¡en üe DSM system takes conüol. While this delay ls
activ6, the rylinders are operaling at lhe default timing.
The purpose of this delay is b prevent misleadng

T¡blc 3.f 0-f . SL-A127GL DStl D¡tr-Sct P¡rrmetcr¡1

NOTE: I The timing vatues l¡sted apply to engines wíth the slx hole prechamber cups.
2'Max. Actvanct" should never exced naneplate timing.

vibration slgnals, üat rnay erdst ùring the üme the
engine is warming up, from being inconecdy consfued
as "knodf, signals. Dudng the Warm-Up Delay Îme, the
DSM system is not Fotecting against detonalion

Shutdown DCry Tlm¡: Allows yor to select the
amount of delay between the rnoment wtten the rylinder
reaches thE Most Retarded Tìrning dur.ing detonation
and the üme the shutdown waming becomss ac$ve
while still in detonation.

NOTE: Make sure to progran the Slvtdawn Delay
Tîme long enough to avoid unnaæssaty sltufdowns.
For example: tî engìne tìmtng reaches the Ma:címum
Retard ltnitAî,tD the Shutdown t)e/ay Time Ís dtorte¡
than the Aútancc Rate, shufdlown may occur before the
engÍna is allowed to adtrutæ at the prqrunmed
Advancc Rate.

4. Gontinue with the next seclion. 'Runnhrg The
Ar¡toGal Program,'to establish detonation threshold so
that the DSM system can operate properly.

15 Secon l(s)5 Second(s)Shuldor{n Delay Tìme

3ÞO Second(s|300 Second(s)Wum-Up DelayTìme

lo Every 5 No-Knodr Sample(s)1o Every 5 No-lGock Sample(s)Advance Rate

I lo Every I Kriock Sample(s)4o Every 1 Knock Sample(s)Relard Rale

64ltKl" +G4WKI" AIID BËLOWFUELQUAUTY:

GROUNDED30'l4'tfgo30:1 (10.5)l¡ndfill Gas

GROUNDED30'12'20'lgo30:t (10.5)Digester Gas

OPEN30'4'l0'0"3í¡:1 (lt.4)F¡eld Gss
(lts Ociane)

GROUM)ED30'g'20'lgo32:r (11.4)
Nalwal Gas

@EN30'tg'6"28:t (9.8)

.D'LEADETIDOF
SAHPIJE
wlilDOW

rlAK
RETARD
fBïDC)

fAK
ADVANCE2

rBrDc)

DEFAULT
T|TING
VALUES
('BTDC)

AIR/FUEt
RATIO

(* EXHAUST
02)

FUEL

FORM 6278 Fhst Edit¡on alO' 13



15 Saconl(s)5 Second(s)Shutdourn DelayTIne
300 Second(¡)3O0 Secon<l(s)Warm-Up Delayllme

1
I 5 No-Kno* Sampb(s)lc Every 5 No-Knock Sarnple(s)Advanco R!úc

1 " Every I Knoct Samplc(s)4'Evary I l&rock Sample(s)Relard Rele
04IUKI* +GIWKI'AI{DBELOWFTIEL QUAIITY:

GROJNDED3(¡'12'20.16.30:1 (10.5)LândfillGas
GBOUNDED30o100lgol6'30:1 (10.5)Digester Gas

OPEN30'40100g'32:f (1'1.4)
Field Gas

(115 Octane)

GROUNDED300go1gol6'32:1 (1f .4)
Natural Gas OPEN300¿go6028:r (9.8)

.D" LEAD
END OF
SATPLE
WNDOW

ilAK
RETARD
('BTDC)

rrÆc
ADVAI{CE2

("BTDC)

DEFAULT
Tmtitc

VALUES
fErDc)

AITV?UEL
RANO

É E¡qeusr
Or)

FUEL

PROGHAMMING THE DSM SYSTEM FOR A NEWAPPUCANON

Tablc 3.10-2. t2V-ATzzcL DSlt Dat¡-Sct Panmetersl

M)TE: t Tln timiry vat,,Es tisted
2'Mat<, Nvarce,slloutd

apøy lo.ng¡nas wtlh the stx ltotc prcctunbr cups.
neveî exceú ¡raÍreplate um¡ng,

T¡blc 3.10€. î2V-AT2SCL DSìt Dat¡-Sct Pe¡amcter¡

NOTE: ' "Mac. Aótance'should never excerd naneptate t¡m¡ng.

Teblc 3.104. WlP DSt Dar¡-Ser P¡ra¡nclcr¡ Trblc3.10.5. VGF DStl Data-Sct prrunltcrt

c_[

l5 Second(¡)5 Second(ÐShddou,n Delay Time
30O Secoñdþ)30O Second(s)DclayTme

1'Every 5 No-l(noc* Sanple(s)l'Evey 5 No-l(noclc Sample(s)Advance Rdc
I 'Every I l(rlocl Sarpl¡(sl3' Every I Knodr Sample(s)FAard Rde

tlW(|" +GIWKI" AT{DBELOWFUEIQUruTYI
GROI'NDED3o'1l'l7'15.28:r (g.g)L¡r<tllll Ga¡

OPENgo'g'14'12'26:l (8.8)DþsterGae
OPEN30'4'100g"28:t (9.81Natural Gas

.0" LEAO
END OF
SAIIPIE
wlNDOTV

NAL
REfARD
("BTDC)

ilAX.
ADVANCEI

cBTDcl

DEFAULT
NTNG
vAtuEs
(.BTþC)

AIR/FUEL
RATIO

(?r ÞHAt !¡T
o2l

FUEL

. t5 Sccondg_ Shutdoüt D¡l¡yÏmo
300 SecondcWrnn-Up DrlryTlmo

l'Every 5 Srnpleo

Rdård 1'Every f Sarnpls

ProÞang Onlv. Relard
3ò Erory t Srnple

Hctard X' Ercry y Knock
Srnptr(r)

300End ol SrnrplcWndow
Namoplatelming - 2.DcfaullTlmlng
Narneplate1¡ming - 6otlost Rc¡rdcd llmlng

Narneplale nmingllostAdvmc.d ïlmlng

15 SecondsShr¡ùúsn D¡lryÎlm¡
3(þSecond¡Wrnn-Up DdryT[nr

l'Evory 5 Srmples
AfurrctF EvrvY
Ìlo-l(nocf SrnDl.(.t

Rctard 2'E\rary I Sarryle

PropaneOnlv. Reta¡d
9Ò Evcry l-Samplc

Rct¡rd X' EwryYKnock
Srmplr(r)

300End of SrmplrWndow
Nameplale Timing - 2oDrfrultTlmlng
Nameplate Timing - 6"llo¡t Rrlrrdcd llmlng

NamepldeTlm¡ngto¡l Adv¡nccd Tlmlng

{'
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLIGATION

(
RUNNING THE AUTOCAL PROGRAiJ!

The DSM AutoOal program is the automatic calibration
of the detonation threshold levels by the DSM lnterface
Prograrn. The DSM module monitors for detonation

using the frequency ouþut of eaclr cylinder wlth engine
mounted knock sensors. These knock sensors must be

calibrated or'AutoOaled.' During AutoGal. the knock
sensoñ¡ are calibrated so that the DSM system can
operate properly.

An Ar Cal should be run the first time the DSM is
prograrrnod br an engine or whenever a DSM is
programrned br a nwv application. Additionall¡ tte DSM

system mustbE re-Ar¡toGaled using the DSM lnterface
Program and a PG after doing any removal, repair, or
replacement of engine cylinder heads, cylinder liners,

cyl¡nder goskets, pistons, or knod< sensors. This calibra'
lim MUST BE done uslng the ArtoGd progfa¡n as
erçlained in his section.

CAUTION Thc sensorr glvc ¡n out-
put cvon whcn thc cn.

glno lr not ln deton¡tlon. Thc tcnsor output
lncn¡¡¡¡ wllh load, so tñc englnr mugt bq ¡t lt¡
HIGHEST LOAD durlng AutoCal. lf thc AutoGal
prcgram lr run whllc thc cnglnc ls at a lowcr load, en
lncrcr¡¡ ln lo¡d mry bc mlstaken ior dctonrüon.
Thc cnglnc mu¡t bc runnlng at thc ma¡dmun load
urd rprd enüc{pated durlng normd opordon.

NOTE: At light loads, englne characte¡ísücs are very
ditferent th{n at htgher loads. Typically, tåis resulfs in
lower ouþut f¡om tha knock sensors wltlch, lf low
enough, witl resutt in a "lost sensof enor even when the
system Ís working pro1erly. E¡rors may result at bw
loads after engine warm up. Thase enors go away once
the englne is fully loaded. lf "lost senær' eftors are
eryerienced at tow loads and do not conúfåemselves
ai the engine ls futly toaded, refer to Secüon 4.OO, DSM
System Dlagnosüos And Troubleshooüng.

1 . Veriff that the engine is running at the ma¡dmum load
and spaed antidpated during normal engirc operation.

A ceunoN Dctonrüon mu¡t not bo
prcrnl whllr runnlng

AutoC¡|. lf dctondlon occurs d any üml durlng thc
cdlbrrüon progrtn, th¡ AutoGrl r¡rultr murt b.
dlscard¡d ld ürc AuloGal progrrll mu¡t bo r¡run.

2. Detach or copy the applicable AutoGalWorksheet
lrom the back of this manual. The blue AutoGal
Worksheet applies to 6, 8, and 12 cylinder cngines
(see Table 3.10-6 for sample worksheet). The yellow
AutoGal Worksheet appties to 16 cylinder engines
(see Table 3.10.7 for sample worksheet). Be sure to
detach or copy the worksheet applicable to your
engine applicaüon.

3. Verify that the MedEdit GonH Data \/blues Screen
is showing.

T¡blr 3.1O€. AutoC¡l Work¡hcct For6, E, And 12 Gfllndcr

12

11

10

I
E

7

6

5
4

3

2

I

RUI{
,_

RUilt_RUltt_RUN
f_

RUN
,_FUI{t_

BUNIFUN
,_RUN

)-_;
RIJl{
,_

SENSOR
HIGI{EST

"S'VALIJE

SET.POINT "S" COLUIIN RESULTS

II
IITIITII

\ ,.',
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLEANON

t5&16
13&14
11&12
9&10
7&8
s&6
3&4
I &2

RUlll-
FUNt:RUN

f-r.
'RUl{
t_-RUN

,
RUtit
t__

RUil
t

FUN
HrGltEsÌ

"s" VALUE

SET-POINT'S" COLUIIN FESULÎSSENSOF
PAIRS

IT

Tablc 3.f o.Z. AutoG¡l Worl¡hcct For 16 Gyllndcr Englner

j, To_Þgln AutoGat, press [FSt wtrite viewing the
ViewlEdit Conüol Dat¡a Values Scr€en. fne ¡r¡toCal
Screen appears. Flgure 4.OS.g shows the Ar¡toCal
Screen for 6, 8, and 12 cylinder englne applications.
Figure 4.05*0 slrows the AutoGal Screen for'1-6 cylinder
engine applications.

NOTE: The futlGal resulb shawn in lE frguræ aN
EM pwfed ãnthíts nønud ae fo¡arrr¡çÈ aly eAta
Atþ@ vú.ærfl vuy deptcktg ot nò Wgõaüon.

y9ßt 'L' - lriw, 'M. = Medlum, ï1, = Hgh.
iS'- $¡-pç¡r¡ ùt Fgurc g.tÙ-g and Fgure 4.05.,4.

5. Veri$ that the "AutoCal Test'Iìrningt on the A¡bGal
Screen (see Figure3.10-20 or Figure3.t0.24) is üre
same as thatli¡el's'lrlost Advanoed Timlng' (grornded
or open, whlcfiever is appllcable) on üre MewÆd¡t
Conbol Data Values Screen (see Figura g. I G2S). lf lhà
'Ar¡toGal Test lming" is not the same as "Most
Aóvanced Timing,' enter he "Most Advanced Timing.
on the AutoGal Screen.

NOTE: AuülCrd wn ffiú b üre'ty td OoutU
igútu, ffiig yttü, b lrod Nvand tt*g.. fu
wtcfuy ñtc, (u Dr ld ryr) üp Autll0# *s¡ H
Wtg vahtê n sy tø b b M æ e@h &p C,

CI

Àutocrl 1c8t Tlnlng lO .tlDC

ÀutoüÀt¡'c c¡ll.bratlo¡ ol Dcèonatl.on scnroa lbrc¡hold volt¡gc¡

lngtnr ltalag for iutoc¡l p8ogr.D. <ll0> tcccjtr, <!sc> tbortr " ''

tlêssâgê8 r

Scnsor I
Sèn¡or 2
Scnsor 3
San¡or ¡¡

Scn¡or 5
Scn¡or 6
Scncor 7
SGnror I
Sanrot 9
Êcnror t0
s.nros 1l
s.n¡or 12

aaltT¡Àutocâl

ATITOCALTESÎïnnß

t

3.ro - t6

Flgun 3.1G29. AutoGd Scn¡n For !, !, And tA Cyilndü Ëngtnct

FORM 6278 First Edition



PROGRAMMING THE DSM SYSTEM FOR A NEWAPPLICATION

I

i
I
l

i
It

!

I
t.

I
I

!'

Àutocal Tcat lLnLnE 10 oBIDC

'. luto¡n tlc Callbratl,on of DétonatLon Sensor Ihreshold voltagcs

Englnc llning for AuÈocal Prograa. <Ffo> lêc.tttl, <ESC> Àbostl

tilêssagê! r

Sènsora
SGnaora
Sènlort
Sên3ort
SGnsort
Scngora
Sengorr
Scn¡or¡

I
3
5
7
9

tt
t3
15

2
{
6
B

l0
12
1{
16

üLÀutocâI r¡I

AUTOCALIEST
TIIIING

Flgutu 3.f 0-24. A¡toc¡l Scrcen For lG Glyllndcr Englncl

Flgurr 3.10-25. Vlcw/Ed¡t ConÙtol Drlr Vducr Scrccn

Itaro-Up Dclay Îùnc
Shuèdown DêIây Îfunc

300 sccondt
15 sccondt

Evcry
EvGry

I trnock s.npla(s)
5 No-Knock SânPlê(!)

l.
loÀdvancc

Rêt¡rd

ltnlng Dl¡h Rcfcrcn.\ ze 'B'À
<F3> 1o C¿\culat. lDR\

D-t¡êâd Poslù.lon >
llo¡t âdvancad Î!.nlng
llost Rctardcd lining
DêfÂult f.tning
lnd of San¡llc lllndor

10
I
I

30

10 OBÎDC

a oBIDC

8 "BTDC

oEtDc
cË:!Dc
OBIDC
oÀrDc

Englnc llodcl ¡
I of Cylindcnr
Prlnary FucI r
Sccondary Fucl¡ D
Coürant¡r

Englnc Fåntly

PIPE!¡¡NE ouÀLrTl

GÀS EI¡CINE
v-12

gGnaor I
Sansor 2
Sanaor 3
sênror I
Sênror 5
Sênsor 6
senEor 7

SGnsor I
sensor 9
sensor 1O
Sen.or l¡
Scnsor 12

2500 av
2300 ûV
25OO uv
2300 av
23OO ov
2300 t¡v
2500 ¡v
2100 ¡¡V
2500 nv
2300 nV
2500 nv
2500 nv

Dêèonatlon
Lcvêl SclccÈ

<ESC> to llâln llcnE<tlo> tg Srv.

Vlcu/Edit CoDtroI Daèa Vcluc!TOSTADì'AilCEDNUNG

<15> to åU¡OCÀ¡.

troTEt Bntrlct rbov.
2{00uV n¡ult ln r
Di¡ablcd S.n.or.

FORM 6278 First Edition 11O r 1?



PROGRAMMING THE DSM SYSTEM FOR A NEW APPUCATION

': ,.j

Callbr¿tlon:

Àutocal le3t fining l0 oBIDC

Sen3or I
gcnsor 2
sênaor 3
Scn¡or ,l
Scn¡or 5
sên¡or 6
Scn¡or ?
Scn¡or I
san¡or 9
Scnror 10
Scn¡or lt
Scnror 12

323
¿l l1
382
352
323
470
a?0
323
323
323
352
352

323
470
{11
332
352
¡¡70
{99
t70
382
t70
352
382

4tl
588
411
382
4¿¡ I
470
329
499
411
558
382
4?0

617
882
617
568
656
705
793
714
617
833
568
705

Ettl.Àutocal

llê!ilgêrr

Startlng LÀlESf RO¡il progrâD.

ProErân Lr Runntng.

Àutocal Conpletêd Succc$fully
<t¡l> savc¡ ÀC DÀta to F:llênânê

ÀNf Othèr K.y Contlnu.!

{

Flgun 3.1G2t. Gomptrüon Ot AutoCrl prognm

6..Press [F-tOl to acrept the .AutoGat Test Timing,
valus and begin ttre AutoGal program. Calibraüoln
numbers for eactr sensor will begin Apearing in the "S,
or Set-Point column. When ü¡e cafibiaüon þrocess is
corndeted youf screen will resembte the screen shown
in Fignrre 9.10¿6.

.7ê'lt.ry.artoÊ æcur duñng the /uræat pogrun
ry ry b @yect as LOW-STA! or Utép ¡ít ne
Sct-Ítútt únn on üeA¡tæatscrutrn Ndlbnally,y rynrye.wíil b provt&d în he.Messrrgelr
þox on llp AtfuCd *rcen sÞüng, .eutoâat @múaþd
Vtlrh EnnOn9.,See.gec&n 4.õ, DSM Systeni Oiag_
nosüca And T¡oubleshooting, to conect pníøøm. Oiä
the prúbn lg ænected, rcrun Autoâai.
NOÎE: lf an HISP or STAL eîor ctcc,rns, the Autoâal
Prygmn wlll @ as soon as be enor ìs'detectr/.. ff a
+OW errot o(ùcltns, the AutoCal prcgnm wilt continue
but ütc Autod resutþ on the úfauíleAn Conùot Data
Valws Scrcen v¡tt NOT be updated.

NOTFr To- saw your Autoâal resutts to a ñle, press [F4J
afrer runnlng tlp AutoCat progran. Follow tite ¡nsúuc-
tions on the scnrrns thatfottow. The frle wiil be savad to
thc drlw and dìrectory vùere tha DSM tnterface
Progwtr ls loæÞd. Thls frte is NOT reñevabte hrough

the DSM but can ba opened oubide of the DSM
progran ln Mtcrosof9 Notepa& oraword processing
program and then prínted. Sevlng tfic AttloCal lrlcutF
to a lllels NOT a suàstfluta lor savlng to ROH. fu
sure fo saw tfi'e F,NAL AutoOal resurb to BOM as
explatned in ün followíng seclíon, 'Savírg Data-Sel lo
noM.'

7. ln a 'RUN ¡f column on !þur A¡¡bCaf Wdlch€et
record tñe values listed in the'S'or Set-Polnt column
on ü¡e A¡toGal Scrs€n. For example, the vaftres ln the
'S' or Set-Point column on the AutoGal Screen in
Fi$¡rE3.1G26 are recorded in the sample AutoGal
Worksheet shown in Table 3.i O-8.

NOTE: If you have a poilable prínter connæted to your
PC, press the [PríntscreenJ button for a príntoutof the
AutoGal Scraen

8. Press any key to continue. You will ret¡rn to thE
MewlEdit Conþol Data Values Screen. The "S or
Set-Point values just determined during the AutoGal
program appears in the'Detonation Level Selecf table
on the right hand side of the MeWEdit Conbol Data
Values Scrcen (see Figure g.tO-AA.

(
'ti

Ê
I

a

3.r0 - t8
FORII 6278 First Ed¡r¡on
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PBOGRAMMING THE DSM SVSTEM FOR A NEW APPUCAT|ON

(
. tatle 3.10€. AuþC¡l Workehcet Example - Run # I Besult¡

IúOTE: Tt1þ At¿ifoâal results sâown ¡n te frgwes and labtes povìded in this manuat an tor example only. Aclud AttoØl vdttæ y/ävuy
dependitp m lhe ap{icatlon

Flgurr 3.10-27. VtcøEdtf Control D¡t¡ Valucs Scrucn Wlh Prcllmlnrry Autocrl R.rulb

$
12 705

11 568

10 83Í¡

I 617

74I
7gt7

7056

6565

5684

6173

8822

617I

RUN
l1

RUN
,_

RUIIt_RUN
T-

RUNt_BUNt_
RUN,RUN

t_RUilt_ RUN
Í_

SENSOF

SET.POINT "S' COLUIIN RESULTS
HIGHEST

"s" VALUE

I

ïarla-Up Dclay line
Shutdown Delay line

300
15

Sêcond!
SêcondB

Retrrd lt
ådvancc lo

1 Rnock SaíiPlê(a)
5 No-ßnock Sünplo(s)

EvGry
Evcry

lining Dish Rcfèrèncê 26 oBIDC

<F3> 1o Calculatê lDR
D-Lêâd Position >

t{oet Advânccd ltoing l0 'BIDC
llort Rctardcd liDing { oEIDC

D.fâulÈ llnlng I oBlDc

End of sâ¡r¡tlê l{Lndow 30 oÀÎDc

Open
10 'BÎDC
¡¡ oBIDC

I .BIDC

EnEinc Fanlly r
Enginc llodcl ¡
# of Cyllndcrrr
PrlnÀry Fuêl ¡
Sccondary Fuelr
Corn¡ênùE r

VEP GÀS ENC¡NE
L?0{2 v-12
l2

NAIURA¡. GÀS PTPELII¡E QUALIÎI
DTGESÎER GAS

SenEor
S€nBor
senaor
SênBor
Sensor
Sênsor
sen8or 7
Scnsor I
Sengor 9
Scnsor t0
scnsoa 1l
scn¡or 12

6l? nv
882 rûv
6¡? nv
568 nv
656 nv
705 ¡ûV

?93 Dv
7ll Dv
6lt üv
833 Dv
568 Bv
705 DV

DètonaèLoo
tÊvcl Sèlcct

<F10> to SÀvc <ESC> èo UaLn Menu

vid/tdtt control D¡Èl valu..

<F5> to tqlocåt

NoTE¡ Entrlcs abovc
2¿00nv rclt¡lt h t
Di¡ablcd Scn¡or.

FORM 6278 First Edition 3.1O - 19



PROGRAMMING THE DSM SYSTEM FOR A NEWAPPUCANON

9. Rerun the Ar¡toOal program two additional times
followlng Steps 4 - B. Be ¡urc to rccord the "S. or
Set-Point column results for each AutoGal you run on
the AutoGal Worksheel

10. Press any key to conlinue. You wlll retJm to the
ViewÆdit Contol Data Values Screen. The values
determlned by the last AutoGal program you ran
appears in the'Detonation Level Selecf table on üre
right hand slde of the VlewÆdit Conbol Data Vatues
Screen.

11. lf this ls a dual fuel applicaüon and if possibte,
gttang" fuels going to the engine and repeat
Steps 3 - 10 to run theAutoCal program wtrile running
on the secondary fuel and timing. Record all 'S'or
Set-Point values determined by the Auto0al prograrn
br eact¡ sensor on lhe AutoGal Worksheet

12. Áfrer rurning the A¡to0d prÐgrûns, cirde üre highest
'9 or Set-Po¡nt value calibrated furing dl the Ar¡bCals
b each sensor on the r¡rorkstreet (see Table g.lGg).

13. Record the circled (highest) 'S' or Set-point
value in the "Hlghest 'S' Value' column on the
worksheet (see Table 3.10-9).

14. Compare üre 'S" or Set-Pdnt valuEs fur each
sensor recorded in the "Higûrest'8 Value' colurnn on
your worksheel lf he results determined for eadr sensor
vary by rnore lhan 500 fom one sensor to another, efer
to Table4.00.4 in Sec'tion4.@, DSM Slafem
Diagnosfbs And Trwbleshooting. lf the values do vary
by more han 500 ftorn sensor to sensor it may indcate
1) en$ne detrcnation, 2) sensormounting imperÞctiors,
3) unattached or ¡ncon€c{y routed wire hamesses
anüor ground wiring, or 4) other engûne relaÞd
problems. Thê loubleshooting taHe in Section4.@
prwides yor¡ wüür remedee.

15. With he MeuyÆdit ConÞol Data Values Screen
showlng, poslüon the cursor in the'Detonaüon Level
Selecf table onthe scneen.

16. Enter the highest sêt-polnt value calibrated bn
each sensor in the'Detonation te\rel Sêlecf tablc on
the MaWEd¡t Gonfol Daùa Values Screen
(see Figure 4.05-8). These values are recorded on yorr
AutoCal Worksheet ln the'Hlghest'S' Value' column.
For exarnple, in Figure 3.10-28, '656' was entered
since it was the highest detonation level calibrated for
Sensor 1 dudng ell AutoGal programs completed.

17. Continue wiür the next seclion, -Saving Data-Set
To ROM." lhkr ¡utr to complrtr tñr n¡xt r¡cüon.
Ddr-ldr l{OT r¡vrd to FOI n lort wfrl powrr
lr dl¡conn¡cbd ftom tñr DSf modub.

(^[

I
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPUCATION

Teblc 3.10€. Autoo¡l lfvorkshcet Example - Rcsults

NOTE: Tllo A,noâal, tesutts sâown in the fr$tres arú lables pnvided in this manual are lorexanple only. Æludy'y.nac'/vúns wílvaty

depanding o¡t the apflìcalìon

Flgun 3.10.24. Vlcw/Etllt Gontrol D¡t¡ V¡luc¡ Scncn Wlth

\,

12 7o|i 705
't4

11 s60 568
ttt

8sl10 793
88¿

5r79 656
cst

74I 799
79:¡

7937 744
83¡r

6 617656
703

5 6566s6
?05

4 568568
ct7

3 617 656
7G

2 83Íl 7St tt2
I 617 617

Gtt

RUN
*2RUN

*1
RUNRUN

Í3
RUN *

RUNtBUN
,
RUN RUN

#
RUt{

SENSOR

ser-Polrt "s" coLUllN RESUUTS
}IIGHEST

¡ST VALUE

na¡rû-Up Dalay llnc
Shutddn D.lqy ai"na

300 Sccond¡
15 Sacondl

I ßnock sårrPle(t)
5 llo-Knock sanPlc(s)

Rctard lo
Advancc lc

Evcry
Evêry

Timing Di¡k Refercncc 26 oBTDc

<F3> To Calculatê lDn
D-Laâd polltlon : - -> Groundcd
!lo.È ådv¡nccd Î,lning 10 oBfDC

t¡¡o.t Râtârd.d Ttuing ¡l oBlÐc

Dcf¡ult llnlng I 'BlDc
snd of stnpla gll,ndos 30 oÀllDc

Opên
l0 .BÎDC
¡l .BTDC

I 'BIDC

Engl,nc FalrtlY ¡ VdP GAB EM¡¡¡|E
Englnc ltodcl I L70{2 V-12
# of Cylindcn: 12
trl.nary FucI ¡ NÀÎ{,RÀL GAS PIPELINE QUÀLIlt
Sccondary Fucl¡ DIGES?ER CÀS

coû!¡ênts ¡

Senaor
Sên30r
Sensor
Sensor
Sênsor
SenSor
Sengor
SenSot
SenSor
Sèn30r
SenSor
Sên!or

656 nv
882 nu
705 DV
6t7 nu
705 nV
705 ttV
813 r'V
?93 nv
65ô nv
882 Dv
61? EV
741 üv

I
2
3
4
5
6
7
8
9
t0
1l
t2

Dctonatton
Lcvêl SêlacÈ

<r1ô> to a.* ,t-',' . <EsC> èo ualn llcnu,

vtcr/tdtt €ontrol Dat¡ valucr

lsolEi Entttc¡ aDovt .

2{00nV rê3ult tn I
Dicablcd 6an¡or.

<F5> ùo ÀulOGt¡'

FORM 6278 First Edilion
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SAVING OATA.SETTO ROII

1. Save the edlted data-set to ROM þermanent
lemory) on the EpROM chip in the DSM moäde. press
[Fl0J brthe Saving Optioné Menu.

2. Hlghlight'Gonfgure DSM Mernor¡/ on the menu and
press Bnterl (see Figureg.tO-29).

NOTE: The Tæt Data on DSM, opïon lnm the Save
Opfnns Menu allows a program tõ øe run in the DSM
gtotluleb.temprary memory (RAM). ThE may be used
for toubleslpotìng so that the ROM nemory space rb

PROGRAMIIING THE DSM SYSTEM FOR A NEW APPLICATTON

Flgun3.f0-29- Sevtng Opüons ltanu

preserued. The contents of RAM a¡a lost whenever
powcrto he D$M module is removuid.

3. When üre Verification Screen appears as shown in
Figure 3.10-30, press ffi.

CAUTION Do not dl¡lurb lñr ¡crl¡l
clblc or lntcrrupt Gotn.

putcr powerwhlle programmlng. lf thr ¡¡rld crbhlr dl¡turöcd or d l¡conncctcd durlng thr ravlng
pÌþca3t, tñ¡ EPROT¡| ctrlp ln tlr¡ DSf, modul¡ wlil
bccome com¡ptld and wlll ncrd to br rrplærd.

c;
ïr¡¡-Op Drlay Îtm
thutdoUlt Delry ltr

o0
t5 8¡condr

SCoond¡t

Ducqr
Evcry

I Knoch Sâqlc(rl
5 No-trnoch S.apl.(.)

¡o
l.ldvance

Rotard

D-Iràd Þosltlon >
llost Àdvanced Tining
t¡þ3È Retârdcd Timing
Dcf¡ult fl.ning
End of Sâ¡Þla nindov

Groundcd
l0 9EIDC

¡¡ oBtDc

8 .BTDC

30 oÀlDC

llntng Dlsk Rcfêranca
<F3> To

OpGn
l0 cDlDe
¡l 'BÌDc
I oElDC

DAr

Enginc Panrtly r Vlp cAS EtlGI¡¡E
tngtne üodcl ¡ &?012 V-12
# of Cylindcra r 12
Prl,aery Fucl s NÀtURt¡
Sacondary Ft¡êl r
Connèntgt

5.rv, U.t1.r rc l- I lr,ndj,ìr
'I'est Datd on DSÈl

Vrew l.ltrang Datd

Scn3oa 1
sGnsor 2
Sênsor 3
Sênaor r¡

Sen¡or 5
Scnsor 6
sensor 7
Scnsor 8
sênsor 9
sênsor l0
scnsor ll
ScnÊor 12

65ó nV
882 ûv
705 !V
61? BV
705 nV
705 eV
833 DV
793 !ìV
656 mV
882 rûV

6l? nV
7ll r¡V

Datonatlon
Lcvcl Sclcct

<lsc> to tl¡l,n t¡cnu<t¡0> to satr.

...VLcr/8dtt Control DÀtà V¡¡uG.

<F5> to ÀOî(nÀt

llollr EnÈrl.c¡ abovo
2l00ou rêtr¡lt ln .

. Dl¡ebl.d gcüoa.

¡9.r'D-Up DaI.y Tln
thuùdoùrn Drlay ltr

300 Sccond¡
¡5 S.cond.

n t¡rd lc
ådrr¡nec l.

llning DlaI

D-lêad porl,tion
l,!o¡È Àdvanccd
lþrè Rotâadcd
D.frult tlnlng

Sân¡rl.lnd of !h. Eþ a¡c

OE to Store New V¡luc!?

I
2
3
4
5
6
7
I
9
t0
tt
t2

656 nv
882 nV
?05 nV
617 nv
705 DV
705 DV
833 DV
793 DV
656 aV
882 nV
61t !V
7ll DV

DeÈonâtion
Level Selcct

EngJ.nc F¡nily ¡ vEp cAS ENG¡NB
lnglnc üodcl ¡ L?0i2 V-12
Í of Cylindcrr r t2
Prlnâry Fuel ¡
Srcondary Fucl:
Co@Gntrr

<15> to ÀO'lDoCAl¡
<tSC> to üaLn ll.rutttô> to iav¡

ViqrlEdtt Cor¡t¡rol Dåta VÈluo,

¡bov¡'r :.
2{0OaV rc¡ulr l'a I
Dl¡abl¡d 8e¡ror.
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4. Several screens witl appear indicating that the

datra-sEt ls being saved to ROM, pennanent 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 attorrys 25 satæs to ROM. Once ROM

has been futtycutñgured, tß EPROM chip ìn the DStl
module must be replaced to permit furher saves to
ørrrmanent mennrY.

5. Press any key to continue andtheVledEditOonüol
óata Valueiscrèen apPears (see Figure 3'10€2)'

NOTE: Make copîes of your data-søtfor future rafen

ence. lf a prínier ls connected to your PC, press

[Prlnt ScreenJ on the keYÛriard-

PROGRAìIMING THE

Ftgun 3.f O€l.V.rtñadolt Scn¡n O[S¡n¡To BOI

DSM SYSTEII FOR A NEW APPLICATION

narû-up Dclay lim
ShuÈdown DGIaY Tlæ

300 sGcondt
l5 Eccond¡

Enginc FanllY r VBP GÀS E!¡G¡NB
Englnc Modcl ¡ L?012 V-12

Datonatl,on
lÊvcl salcct

I of Cylindcrlr
Pri.rrary Fucl t
Sccondary EuGl 3

C@nt,3t

t2

lLul.nE Disk Rc

sÈartl.ng Rou03 Progrân

Dsu t{c0ory ha¡ bccn Confl'gurcd'

Progran tl Running.

I
2
3
I
5
6
7
I
9
l0
ll
l2

656
882
?03
6t?
?05
?05
833
?93
656
E82
6r7
?al

nV
DV
DV
av
DV
nv
!v
lrv
DV
¡v
dt
¡V

D-Lcad Po¡ltion
¡,lo¡t Àdva¡ccd
tlolt RêtÀrdcd
D.fâulÈ lininE
End of SanPle

Prcrt À¡¡l XEI to Contiouo

nctard 1'
àdvancc 1o Evêry 5 No-Knock S¡úPlc(s)

<F10> to sâv. <EsC> to HÂln ü.nu <F3> Èo ffîocl!

Vlcr/Edit Co¡tro¡ Dat¡ V¡luc¡

¡(IlEr Entric¡ rbov¡
2{00¡lv rctult ln a
Dt¡abl¡d 8en¡or.

300 Sccond¡
15 S.condr

lfaro-uÞ Dclay lim
Shutdotn DrlaY lft'ar

R.tard lo
Advancc l¡

I f,nock sü¡¡tlcl¡)
5 No-trnock Sa.ûPlè(t)

Et'.ry
Evory

liol,nE Disk Rêfèacnc. 26 cBTDc

<F3> To Calculatc TOR

D-LGâd Po¡l,tl,on >
ttort Àdvanccd llnJ'ng l0 sBTDc

Mort RêÈardcd lintng ¡¡ .BIDC

D.fault lLnlng 8 oBIDC

End of Sanplc tltndow 30 cÀÎDc

opcn
t0
I
I

CBTDC
CBTDC
oB'!Dc

EngLne Fâlltly t vBP GAs BNGINE
EngLnc t{odèl ¡ f,70¡12 v-12
# of Cylindcn: 12
lrtnar| rucl I NATURA¡ GAS PIPELIDB QUÀLITr
Sccondary Fuclt DIGESIER cAs
Coûnêntl r

vtå;/Edit coñtrol DatÂ v¡lu..

tloltr lnèri.. .lbov.. :;.'. 2{ooDv r.rolt tn r..
: Dt¡lbl¡d Sooto8.

1.,'....

<Flo> tô:sâvc

Sênsoa I
scn¡or 2
Sênaor 3
Sên8or I
san¡or 5
Sên.or 6
Sanror 7
sanloa I
s.nlor 9
scn¡or 10
son.or ll
s.nlor 12

656 Dv
882 llv
?03 t¡v
6¡? t¡v
?05 nv
705 nV
033 Dv
?93 Dv
656 nV
882 tûv
6l? tûv
7a{ nV

DatonÂÈr,or¡
Lcvql SclccÈ

'<3> .to fU!¡oCÀ¡¡
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PROGRATII]IIING THE DSM SYSTE]iI FOR A NEW APPLICATION

SAVING DATA.SETTO DISK

Data-sets are asslgned filenames and savcd on dlsk so
lhe user can retain t¡e data-set for fut¡re reference.
Each üme a new prograrn is saved to ROM, ün previous
prograrn can no longer be rebieved. The only way to
keep üack of old data-sets is to save to dsk.

NOTE: When savlng to disk, the dú-set wùlt be saved
to the drtue arrd dircctory where ha DSM lntarface
ProgranlslorriH.

1. Sa\re ü{s trogndn b
(see F¡gus3.1O.3E ).

dd( by pr€ssftg Flq

2. Hlghllght'Sarre Data to FilEname, from tñe menu
and prass lEnÞrt.

3. Entar a frlenanre accorüng to üre bllondng procs.
ûre (see Figre 3.1 Ge{). Read ail three steps prtor to
seving the fle to the disk.

A" Locate the engine's serial number on the name.
plate.

B. lf the engine has a 'C-" number, remove the *C-'
and the"f from the nurnber.

Example: C-10768/01 woutd give a root file
namc of '102680i '. lf the engine does not have a
"G-' numbor use all slx digits in the serial number
for he filename.

C. The first tme the configuraüon is sâvcd to the
diskadd an'ffto the end. Thls isb lndicatethat
tñis is the first save of thls configuration. lf
cfi anges are made þ the configuration, saw the
nextfile with üle same numerical lnbmaüon and
change the suffix letter to 'B'. Conlinue in ürlg
manner br eadr revlsion b üre file.

Orce eightcharaoters have been enÞred, ürefilewill
a¡¡tomaücally be saved to tha PG disk where the DSM
progfiam resides. lf üe filenarne ls less üran eight
cñaractss, press [Enterl b save.

4. Press IESCI b reü¡m to lh€ Maln Menu.

5. lf the data-set for your englne has been saved b
ROM and a ñle on dlsk, confrn¡ the exit to thE Main
Menu bypressing ffi (see Figure O.t0.gS) andthe Main
Menu appears. lf you have not saved the daùa-set to
ROM (permanent memory), pless tNl and reþr to
'Saving Data-Set To ROM' in this sectim.

CT

Flgun3.lo€ll. Srvlng Opüonr lrnu

ïrrn-Up Dêlây TiDê
thutdo¡rn Dclay Îfurc

300
l5 Sccond!

Sccond3

Evcay
Eecry

I l(nock Sanplê(s)
5 !¡o-Xnock SÀnple(s!

1o
loÀdvancc

R.Èaad

D-locd Po¡ltl,on >
llort Àdvânced linl,ng l0 ûB¡Dc
llorÈ Rêtardcd ?hLng { oBTDC

Dotault lining I oBtDC

tnd of

<f3> 8o
ü^dng Df¡h Râfêranc.

Opan
IO CBÎDC

,l oBTDC

I cBtDC

llindow 30 oÀtDC

lnE.lnc Pürtty I t ¡p cÀtt l¡lcttE
lnglno tlodcl ¡ L?012 V-12

Drlo¡ry Fuol I
s.condüy Fucl r
Cæntrt

I of C¡rltndcn r 12

Icst Ddt.l oo t)SM
alo¡t I Ìgu rc DSFl HclÌo!-)
Vr(:r'¡ wrrlng D.lt.r

Santor t
Sèntor 2
Sanaor 3
Scn¡or ¡l
scn.or 5
S¡n¡or 6
Scnsor 7
sênror 8
Sên¡or 9
Scn¡or l0
Sênsor ll
Scn¡or 12

656 rrt
882 lV
70t DV
6l? r¡v
?05 uu
703 aU
833 lrv
793 nv
656 r¡v
882 nv
617 Dv
711 DV

D.ton¡tlon
¡.v.1 S.Leè

<F5> to À¡tlrtlcf¡¡<ESC> Èo tl¡¡ln ¡.bnr¡<fto> to S¡v.

Vlcr/ldtÈ Cootrol D¡t¡ Vduct

NOTE¡ Entrl,c¡ aborr¡
2¡loonV r.rulè ln ¡
Dt¡ablcd s.¡ror.

r"
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPUCATION

( i

Flgurc 3.10€4. Enlarlng Fllen¡m¡ Of Drt¡-Sct

Flgun 3.f 0.35. Gonñrmrtlot OûE¡.n

Vicr¡/Edit Control Data VÀluês

tlo!8¡ Entrl'e¡ abovc
2{O0¡¡V rêtult la ¡
Dlr¡blcd Scn¡or.

<Flo> to saeG <BSC> to ll¡ln llcnu <Ft> Èo ÀÛlOC¡¡¡

narú-uÞ DêIÀy Iiæ
Shutdown Dalay linc

300 sGconds
15 SGconds

Dnginc FaniIY t vBP GAS ENGINE
Enginc tlodcl ¡ L70{2 v-12

Dctonatloo
LêvGl gclcct

# of Cyllndcrrr
Prinary Fuet r

secondary Fuêlt
Co@ênt!r Savc Choiccs to Dl'¡k

I
2
3
4
5
6
7
I
9
10
l1
12

656 Dv
882 nv
705 Dv
61? !V
705 DV
?05 uV
833 av
793 ¡v
656 Dv
882 rv
6l? Dv
?ll Dv

ÍlDing Di3h
¡nput D¿taFilc NcûÊ

D-Lêêd PoslÈlon
tto3t Advancad
Host RêtardGd ¡$iS,.$*Ìts[isliDcfault lintng
End of sanplc

Rêtard
Advancc

lo
lo Evêry 5 No-Xnoch SânPlG(.)

tùrlll-Up Dclay Îfutc
Sbutdown Dal.¡y lin

t00 Sccondr
l5 Sccond.

Bnginc Fanily t \¡tE GÀs EM;INE
lnglnc l{odcl I t 7012 V-12

DGtonation
LGvêl SclccÈ

f of Cyllndcnr
Prtnary fuc¡ |
g.condary ?uclr
Cæntar Esl,È to llaln llcnu

Changcr tli¡I bc Lo3t, lt
you BavG NoÈ S¡vad thcú.

Do Iou REÀ¡.LT tltnè ¿o BXll?

I
2
3
I
t
6
7
I
9
to
ll
12

656 rv
88e rv
?O3 rv
6¡? rtt
?05 Dv
705 !v
833 !v
?93 Dv
656 nv
882 rV
617 !v
74a !v

Îl¡ìtng Dl¡h

D-Lèad Po¡l.tion
t{o¡t Advanccd
li¡o¡t Retarded
Dcfault Alaúng
End of Sanplc lc. lo cgc

Retârd
Advancc

lo
10 Every 5 No-f,noch saúPlc(tl

<F10> to Savc <ESC> to tlaln HGnt <f5> to Aofinn¡

Vt€ü/Edtt Control Data V¡lucr

NOTB! Entrt¡¡ abov¡
2¡l00aV ralulÈ :ln .
Dl,3abbd s.n¡or.
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,ùb.trll

'. ::ir ' ¡'. :'

D-lÊâd It

Opêrì

Dstl Dfuptây

9t
1
2
3
I
5
6
7
I
9
10
1l
t2
13
l{
l5
I6

ln
6r,
5n
2L
3R
4l¿
6n
l!,
2n
5L
.R
3L

l1
tl
11
ll
11
1l
1t
11
l1
l1
ll
l1

l0
10
l0
l0
10
10
t0
10
10
10
10
l0

or
or
OE
ox
OT
ox
ox
OT
of,
o!
ox
ON

D€greê
Reùard

llning
OBTDC

StâtusCyllndorSansoa

l{l.n tdv Eo¡
I rBlDC

l,lc¡ Adv Por
10 âBrDC

Flgurr 3.10€6. Dlepley S.rld Porl D¡t Scn n

POST. PROGRATIIMING CH ECKS
After the engine has been successfully started, the
eng¡ne timing vedñed, and the AutoCal program
cornpleted, you need to complete a chedt of the systern
to verify hatlhe DSM system is vuorklng properly.

Several programming cfiedcs must b€ compleÞd. The
procodurês that follow talte you step-by-sþp ürrougûl
the programmh¡ oñedts. Malce oopies of your dab-set
or save your d&-s€t to a file br ñ¡t¡re rebrence.

CHECK l: GHECKII{G FOR PFOPEB SENSOR
CO}INEGTION

Vlowlng Dlspley Scrlal Po¡t Dat¡ Scrccn

1. Highlight'View Serial UnK on the Main Menu and
press [Enterl (see Figure 3.10.34. The Display Serial
Port Data Screen appears (see Figure 3.1G36). ln-
brmation such as anglne timing wilt vary depending on
the application.

NOTE: lf the engÍne is not running and the'D'lead is
swltched on tlto CEC lgnltÍon Module (Madels îfl,
1211, 16rl), the 'D' lead status wíll not update
inmúlately on tte Display Se¡íal Port Data Sueen.
The anglne must ¡otate befo¡e the stafus of the'D' lead
lsuffated,

CEC DSI{ Control - Var 6.ll

l:¡,r r,:' Ir > ' ,!

l.j ¡r r'r¡-.11i_' q-'llr:

ffi
'i¡rrr Àplrl I r:,tr to| 5r:t rrlr
?u¡t

C"L

Flgurr 3.10-37. DSll lnlerlace Prognm trln fcnu

The following informaüon oan be obtained from the
Dlsplay SerialPort Data Screen (see Figure 3.10-36):

.. Stat¡s of "D" lead

o. Programrned limits for minlmum and mardmum
timing

.. Gunent sensor stah¡s and timing information

.. LGD, alarm, and shr¡tdown gtat¡s

.. Eror mossâgee eppear on üe rlgürt sklc of tho
scregn ard f,aeh

This makes the Dþplay S€rid Prt Dü Sor€cn h the
Mew Serial Unk opüon frorì ñå Îúah M€nu usoñ.d br
fo¡Ueshooting *td üecking prop€r sonsor connec{on.

(
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PROGRAMMING THE

Checldng lndlvldu¡l Sensots On 6,8, And
12 Gyllndcr Englncr

The'sensor #' conesponds to the cylinder's position in

the firing order. Use the following procedure to cfieck
proper sensor connection.

CAUTION takc ¡utt thc cnglnc lr
at full load durlng thll

DSM SYSTEM FOR A NEW APPLICATION

disconnected sensor (see FigureS.lO'38). This may

take up to 3 rninutes to aPPear.

NOTE: lf a bad or üsconnected senær ís detecteö, the

DSM modute atso dísptays a rnessage an the LÇt)
disptay insidethe DSM module.

NOTE: Afur rqnw@ tþ Plasfc øffi îron a
cytínde¡ uæ a tíning t ght and *q Yd. Üþ Ütt@ ttørs

teq rca¡da¿ ø W æfatn you set,î fr ,Es rü Êfer- þ
srrlion 4.æ, DSM System Diagnoslics And TrouÈle'

sftooûing

Step 3 ls important because drring normal operation
you want Unà OStt system to retard the timing of a
cytinOer to the default value if a sensor goes bad or a

wire ¡s hoken. The DSM systern will rctard the ümlng to
the default üming value when a sensor goes bad or a

wire is broken since the DSll system is not protecting

that cylinder.

4. Reconnectthe plasüc connecior. The ænsor status
r¡r¡ill ctrangp from ¡sensor LovÚ'to'OlC ln less than

3 rninutes.

5. Repeat Steps 2 - 4 r'¡ntil all sensor con¡recüons have

been d¡ecfed. ttr¡s checking process $tould t¡ake

approximately 10 m¡nutes for each S€nsor.

6. Press BSCI to ret'rm to tlre Main Menu.

chcck. At llght loads, cnglnc charrctcrlcüct Ùe
vcry Ofnrurlt th¡n et hlghcr load¡. f]pbally' tñlr
rc¡tnr ln þw¡r ouþut from th¡ knock ¡cnlorg
whlch,lf louu cnough, wlll rs¡ult ln r'lost ¡snær"
enor av.n s'hcn thc rystcn ls worklng PlþPcrly.
Ertorr mey ru¡ult at low lold¡ afrcr cnglnc werm up'
Thc¡¡ ¡rorl go lway oncc thc cnglnc ls fully
loadcd.

NOTE: ,t \rst sensof enors are expeñenced at bw
toads and do not conect themselves as the engine ìs

fir$ tæded,, refer to Sectìon 4.OO, DSM System Diag'
nosücs And Troubleshooting.

1. Access the Display Serial Port Dat¡a Screen by

selecting'túiew Sedal Link'from the DSM program's

Main Menu.

2. Disconnect a plastic cor¡nector from a sensor.

3. On the Display Serial Port Data Screen, vedfy that

'sensor Lorr appears in the 'Ståù¡s' column of the

D-lcad It

Open
EGnior Low

oß
OK
OK
or
OR
OK
OK
OK
OR
OK
ox

I
10
t0
l0
10
l0
l0
l0
10
l0
10
t0

I
2
3
a
5
6
7
I
9
l0
l1
t2
l3
t¿
l5
t6

1R
6f.
5R
2Ir
3R
4L
6R
IL
2R
5L
¡lR
3L

l3
ll
l1
11
ll
¡l
1t
ll
ll
t1
11
11

rensorl crundcrl ï:::: I

rbtng I
'aroc I

StÀtua DStl DL¡PlâY

0l

Hl,n Adv Po¡
4 oB!DC

Ha¡ Adv Po!
t0 .ElDc

<ESC> Èo EXIS

Dkplay Scrl¡l Pot'c Dâùa

FORM 6278 First Edilion
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PROGRAMMING rHE Dsirt sYsrEM FoR A NEw AppucATtoN

PcrÍormlng Lo¡t Sensor Ghcck Test On
16 CyllndrEnglnæ
The 16 cylinder DSM system checks br detonation in
cylinder pairs and not individually (like the 6, g, and
l2_cylinder engines). Because of cylinder pairs, the
DSM system does not automatically display lost sensor
alarms on üe Display Sedal port Data- Screen. To
display lost sensors, a lost sensor cfieck must be
perbrmed. Completethe steps in this secton to perbrm
a lost sensor check br t6 cyllnder engnes.
A tr.t lor lolt lrnrot! on 16 cyllndrr rnglncc
rhould bc prtlbrm¡d whonevcrltri nfrty coñfof
and el¡nn¡ lrr t ûtd on ür¡ cnglna

CAUTION llaÌc ¡utr tht erglnr lr
lt lull lotd durlng thtr

cfi¡ck At ll¡ht lordr, mglnr chrnct¡rl¡üc! r¡¡vry dlltlrurt tñrr rl ñlghor þ¡d¡. Ìþlcüy, tfrtr
¡¡¡ullr ln lw¡r output ftom tht knock llntorr

statt¡s is displayed in the'Status" column, a sensor
check must bê manualþ cornpleted to indicatea bad or
disconnected sensor on he Disptay Serial port Data
Screen. Abad ordisconnected sensor will be indicated

9n the Display Serial Port Data Screen during
Steps 3 and 5 that ficllow.

NOTE lf abad or dìsconnected senso¡Edeþcted, the
DSM module also displays a messqgle on tp LCD
dlsplay insìdethe DSM ¡ttodule.

2. Press the SENSOR CHECK buttononheDsM ñtter
onco, the red Rlgürt Bank t"ED on he DSM filt€r wi¡¡ bc
illuminated (sae Figure g.t0-99).

SEIISOB CHECK
BUTTOI

LEFT BAT{K
LED

RIGHT
BAIIKLEO

m
a
t*

oE or. tta

@6@

¡ã.ûro ffi.¡lÈEñ

oo

Flgun 3.10€9. DSI Flltcr For it Glfllúor Engtne

whlch, ll low lrough, wlll ruult tn e.lolt r¡n¡orr
ctror cvcn wfrcn lhc sy$cm lr worHng prcpcrly.
Ertors may ru¡ult ¡t low loads aflcr anglno wlnn up.
]hc¡c- crrorr go away once thc mglno lr futiy
lodcd.

NOTE: lf Iæt sensof efioßt are ew¡ìenæd at tow
læds and do ttot conæt thenæhrcs as lâe englne is
ttlly M&d, ¡eþrto Secüon4.@, DSM SysfeníOiag.
nosücs And Tror¡Uestrooling.

1. Access the Dþlay Serial port Data Sseen
(see Flg[re3.10-40) by selecting .View Serial UnK
from the DSM prognamþ Main Menu. Although sensor

C;

Dl.eplay Scrlal Eort D.r¡

<ESC> to Ex¡Î

DSlt Dl.eplåy

9ll0
t0

7
7
9
9

10
l0
I
I

10
10
10
l0

9
9

OR

OK
ot(
OK
or
ox
OR

ox
o¡(
or
or
ox
oß
otr
oß
oß

lt
l1
¡{
¡¿
12
L2
It
¡1
t3
t3
tt
ll
It
l1
t2
L2

I
2
3
{
5
6
7
8
9
10
1t
12
13
1t
t5
16

IL
3R
3L
?R
7L
5n
5L
8R
8L
6R
6L
2R
2L
{R
{f.
IR

Dcarcc
Retaad

lining
oBlDc

StÂtugCylindcrSGnrorD-l¡ad i¡

OFGn

lün tdv Po¡
a ¡EtDC

llr¡ Âdv Po¡
t0 oBÎDC

t
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D-Lcad l.¡

Oprn I
I
9
9

t0
l0
10
l0

9
9

l0
t0
t0
t0
9
9

t3
13
12
t2
l1
l1
ll
ll
12
I2
1l
1l
1l
1l
t2
L2

1L
3R
3L
7R
7L
5R
5!,
8R
8L
6R
6l
2R
2L
4R
4L
1R

I
2
3
I
5
6
7
I
9
t0
I1
L2
l3
l4
t5
16

Sênsor Lot¡t
Senlor Low

OK
OK
OK
or
ox
OK
ox
or
OK
oa
oß
or
OK
ox

Dêgrêc
Retard

ltning
OBSDC

StÀtugSengor DSt{ Dtsp¡ay

02

tll.n Àdv Pog
¿l oBTDc

ll¡r Àdv Pos
10 .BTDC

<8sC> to Ettf

DtBptay Scrlal Port Data '
(,

Flgurc 3.10{1. Dlrplay Scrl¡l Port D¡lr Scrrcn

3. lf there ar€ any bad or disconnected sensors on the
right bank of tfie engine, the staùrs shon n on the Display

Serial Port Data Screen will cfiange from 'OK to
'sensor Lolr br both cylinders in üre pair within three
minutes (see Figure 3.10'41).

4. Aftor three minutes, press the SENSOR CHECK

buûþn again to perform the sensor test on the left bank
of the englne.

5. f there are any bad or dsconnected sensons on the
¡eft bank of üs engine, the stah¡s shown on the Display
S€rlal Port Data Scteen will cfiange from 'OK to
'sensor [ouú'for both cylinders in the pair withln threa
mlnubs.

6. Arfer three minutes, press the SENSOR GHECK

btton agrdn to exitthe lost sensor check test. The LEDs
willt¡m ofl

NOTE: The DSM system wlll automaMty axil1þ
'sensor check'mode afrerñn núnutes and thaLEDs
witt tum off, retuming he DSM systern to no¡mal

operation.

7. Perbrm a sensor chec* whenever the saÞty
confols and atarms are tested on the ergine.

lndMdual sensor connectons can be cñecked on the

englne by disconnecting a sensor and rurrrlng the lost

seãsor ðneA<. A disconnected sensor dgnal for a
cylinder pair will appear qt the Display-Serial Data Port

Screen.'The stati¡s on lhe Display Serial Port Data

Screen will indicate whioh'o$lnder paif has a low

signal andthe RIGHT BANKoTLEFT BANKLED onthe
OóU nner w¡tl determine which bank l¡as the low signal.

FORM 6278 F¡rst Ed¡tion
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PROGRAMìIING THE DSM SYSTEìI FOR A NEW APPLICATTON

Vlarlng Wrlng Data

The 'Sensor #" conesponds to the cyllnder's posldon
in the firing order. This information can be obtained
from the DSM lnterface Program using the following
procedure.

1. Highlight "EdVGreate Setuy' ftom the Maln Menu
and press lEnterl (see Figure 3.10.02].

CEC DSl.l Control - Vcr 6.X

Epr-onvcr>b'(

'"'rcv., :(lr rdì Lrnx
'']cN Appr r(:.ìt r()r r.:t ìrf)
çurt

FlgurrS.lo.4iL DSll lntcrl¡c¡ Prognm lldn llcnu

2. Highlight"Retieve from DSlf on the nextmenu and
press [Enterl (see Figure 3.10'4fl).

3. Press [FlOl when heViewlEütGonfol Data Values
Screenappgr!.

4. HlghllgÈt 1/þw Wrlng Data'and pass lEnbrl
(see Flgn¡le 3.10-44).

5. Th€ Dlsplay Wrlng Dah Screen appears
(sae Flg¡¡a 3.19-aS). Record the wlring daùafurñ¡ùrre
refersncc or glnt-out a copy of üe screen if a printer is
av¿úlablc.

Saìv(. f)dta to FtI('ndne
'¡erìt Ddtd on DSM

confrqurc DSM Mcrc¡n
ffi

Flgun 3.10.4t1. Sclccdng Nsxt l¡ttu Ghdc¡

Flgun g.t O+¡. Soloctlog N¡xt f¡nu Cholc.

6. hess [Esct ard rehrm þ üre VieUEdt ConÛol Dat¡
Scr€€n.

7. Press [Escl to reh¡m to the Maln Mgtu.

8. Continue wlth Check 2: Gonfirming DSM S!Ëtern
Configuration.

CI

.'i:.:.

ffi
Retrrev.: trom Frl¿ru.rme
C!e.ìte New Ddtdsel

Faatily

llodel

Engine Data

¡ VUP GÀS ENGINE

¿ I'7O12 V-12

CEc lgnltLon t{odute
¡rodoL 1201 or l2ll

À
B
c
D

E
I
x
L
H
tl
E
R

I
2
3
a
5
6
7
8
9
10
ll
t2
It
tl
15

:'

1R
6L
5R
2t
3R
IL
6R
l¡.
2R
3L
IR
3L

J/G¡ID

C¡tltndcrSênaor lEnitlon
Lêad

<GSÞ t{t lx¡r.

Dirplay wirlng Datô

t'
I

3.rO - 30

Flgun3.1045. DbplryWdng Drb Scn¡n
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PROGRAMMING THE DSM SYSTEII FOR A NEW APPUCATION'

CHECK2: GONFIBMING DSlt SYSTEI¡|
CONFIGURANON

Use the following procedure to confirm that the DSM
modulE has been configured with thE latest data-set

NOTE: lf theanrenf data-sef åas notbeensavdtoa
filename, save ltbefore æntinuÍng usíng lo procadure
in tl'n sæüon 'Savíng Qata-SetTo Dísk'in thìs sectîon.

1. Higürllght'Quif on the Main Menu and press [Enterl
(see Flgure 3.1046).

Flgurr 3.lGa6. DStl lntcrlrcc Program llaln tenu

2. Press Y to confirm thatthe program isto be exited.

CAUTION Pcrform lhc prccccdlng
rtcpr rxætly ¡¡ ståttd.

A ¡mrll mount ol voltagc lr suppllcd to tltc DSf
modulo from thr lgnltlon llodulr through thr
h¡mor!. Thlr voltagc could cornrpt thc EPROT
chlp ln tho DSM modulc lf tht harnc¡c ls not
dlrcon¡c!¡d llr¡t

NOTE: Wr:e¡n the DSM module îs disconnected f¡om
the lgnltton Module, the engìne timing wîll be deter-
nined by the swltch posÌtìons on the lgnition Module.

3. Disoonnect üre DSM module from the tgnition
Module. Remorethe "DSM to igniüon' hamess frorn the
14 pin oonneoþron the slde of the lgnition Module.

4. Disoonnect power from the DSM rnodule for
15 minutes.

5. Ræûorc povuêr to the DSM module.

6. Start the DSM lnterface Program on your PG.

NOTE: For lnformatìon on installìng anilor accæsíng
the DSM lnterfaee Program, rcfer to the whtte catd at
the back of thís manual whìch holds the 3'1/2'dísfreffe
for ìnstallatíon and accessìng lnstuclians.

7. The Gommunicaüons Menu appsanr on the scÍaen
after the Software ldentificaüon Scrcen
(see Figure 3.10-47 and Figure 3.10'48). A black dot is
tocated in a drcle next to '1' wh¡ch indicates that the
selected communioations port on your computer ls
port 1. Press lEnterl to select oommunicaüons port 1. lf
the DB-9 cable is connected b a d¡fierent port on your
PC, use the arrow keys on the keyboard to select the
conesponding port fom the Corwnunlcations lienu
and press lEnterl $yplcally: port 1 is oonect).

Flgun 3.104?. Soútwrr¡ Vcnb¡ ldmüllcrüon

Flgurr 3.1 G¡¡8. Connunlcdon¡ [cnu

(:

CEC DSl.l Control - Vcr 6.X

Epron ver > 6. X

Ed¡t/Credte Sctup
vrew Serrdl Lrnk
Ncw ÀÞplrcatron Sctupf.ur- naukèshà - CEC

DèÈonation sêatinE llodul¡

8¡rl¡l tnÈcrtaco Dtogaâr

Vcrrton C.!(

CEC Dstl Control - vcs 6.X

Comunlc¡tlonr llanü

Salcct coú Port

r oz o 3 0{
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PROGRAIIMING THE DS]II SYSTE]II FOR A NEW APPUCANON

8. The Main lüenu will now appear
(see Flgure 3.10.49). Highlight "EdiVCreate Setup" and
press BnterJ.

'.' '. . .1 '1. 
:-. :i.. " .

CEC DS¡.| Control - vcr 6.X

Epr()n v(ìr > 6, X

l".Ttt¡fillt1trf|Etil
Vìcw ScrrJ-l Lrr¡h
l'¡r'H ApDììcat ton \.ÌtuF
9uÌt

Flgun 3.l0{e. DSI lnt¡rñcr Prognrn lrln llrnu

ffi
Retrleve from Frlcnæe
Create Ne Datdset

Fþun3.10€O. S¡l¡ctlry ltut lrnu Gholcr

9. Highlight "Retieve from DSM'from the EdiUCreate
Setup Menu and press þnterl (see Figure 3.10.50).

10. The program willbe reüieved fom the DSM. The
ViewÆdit Contol Data Values Screen will appear on the
screen (see Figure 3,10-51). Vøify that these are the
values that were entered earlier. lf üre conect datra does
not appear, check to see that the serlat cable is not hulty
and that the power to the DSM modulE is within
spec¡ficaüon. Fefer to Section 2.10, DSM Sysfam
Power, Narm, And Gmund futtterfíottg, br cor€gt
poryer specifications. Retier¡e ttre conect data-set
from disk and attempt a second 'store.' lf difliarlty
continues, refer to Seclion 4.00, DSif S¡rsfam Diagnos.
tn s An d ftou bl esh ooti n g.

ìIOTE: Prqrans saved b Aþ EPROM ohìp will b
rcÞ,lned awn lf pter to lhe DSM n¡adule E irnltemtphid.
Programs savedto RAit w¡rloø^ hlstwllein pwa¡tr. the
DSfit mdule is dlsconneffid. Tl:p DSM múule will not
allollv the DSM lnterfacc Prqnm to be extted whlla. a
pragnm is runnlng ìn RAM, If you attempt to ieave tha
DSM lnterface Pragram without savíng the evaluation
data to ROM, a waming wìll be dtsplayed. You must
vertfy that it is OK to restart he tast FOM progran.

11. Reconnecthe DSM moduletothe lgnition Module.

12. Press lEscl to retum to ûre Maln Menu. C¿

{"
\

Irrt¡-Up D.lôy Itû.
Shutdosn Drlry ttu Saconda

Sêconda3 o0
15

LÈüd
ldn¡nc¡

Eecry
Evcry

I Knoch Sr!Þ1.(r)
5 No-l(noch Sr¡pIê(r)

lo
lo

ll,ling Disl Rcfcrcncc 26 'BÎDC
<F3> 1o Cålculate lDR

D-¡.âd Positlon >
llo.t Àdvanced li"ning l0 oBfDC

¡rþ.t Rctrrdcd lining ¡l cBTDC

D.t¡ult Tining I .BTDC

lnd of Sarnplo ltindow 30 'ÀTDC

OpGn
10
I
I

tETDC
!BTDC

'BTDC

Enginc Füìtly t VE¡ cAS ENGll¡A
lnEJ.nc llodcl ¡ t?0{2 V-12
I of Cylindcr¡ ¡ 12
Prloary Fucl r üÀntn¡¡. cAs ptpEr¡,rNE euÀ¡.IÎf
Srcondary Fu.l¡ DIGESTER GÀS
eo6Gnt,st

Vtcs/Edft ConÈrol DÀta Valqêt

<tBG> ¡e ltrl,n t!¡¡u

llO|flr lntrl,cr ¡bær
.2{O0nV r.¡utÈ tB r. Dt¡rblod S.D.or.

..,.
g5j to r¡r¡oc,r¡.

Sên6oa I
Sênaor 2
Sênsor 3
Scn8or {
Senaor 5
sên3or 6
Sensor 7
Senaor I
Scnsor 9
Sen¡or l0
s.n¡or ¡l
8ên3or 12

656 uv
882 DV
705 ùV
617 ¡v
?05 nV
705 nV
833 Dv
793 ¡V
656 nv
882 !V
617 nV
7ll DV

DGtonatl.on
Lêvel SêlGcÈ

:<!t0> to S¡vo

ato - 32

Flgun 3.10€1. Vl¡u/Ed[ Conüut Dltr Vttu¡r Scrrn
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sEcTloN 3.15

DSM COMPUTER SCREEN AND DATA RETRIEVAL

' .:;iit.'

SCREEN AND DAtrA RETRIEVAL
Once a DSM module is programmed fur arì eng¡ne,
compr¡ter screens can be reFieved to view engine
performance. Th€ DSM lnterface Program allows yot to
reüiene saved data-sets, change setüngs, and view
engine perbrmance. Section 3.15 explains the steps
neoessary to view data-sets and cornputer screens.
No prognmmlng or edltlng prcoodurut !r.
lnclud¡d ln lhl¡ ¡cctlon. Data-sets can be retieved
from tlre DSM module EPROM cfrip or saved DSM
data-setfiles.

Section 3.05, EdrlÍng tut ExîstÍng DSM Data-Sel,
explains the steps required to edit an existing DSM
dEta-set The data-set that is edited following the
procedr¡res in this section is engine specJfic. Complete
all the pognamming st€ps prwided in this section.

Seoton 9.lO,Prqranmîng The DSM S¡rstem For A
tlew ANlcafþA explains the programming steps and
post-pogramming ched<s to be completed in rebofit
appllcaüons or whenaner a DSM module is removed
üom me engine and inst¡alled on another engine model.
By completing the programming steps in this section,
any eÉsüng data-satis ovenrritten and an entirely new
data-sot ls programmed.

flOl'El lî tlro lntemally ¡tøtnted LCD inslde the DSM
múuþ raads Æ)' (rø data), the DSM tttodule is
sens&ry that a ncw EPROM chìp ìs ìnstallad and
tlodaâ-sct exlsts Yan wíll need b complete tha
gnnmlng sfeps in Secüon 3.f4 Programming The
DSM $¡stem For A New Applica$on.

DSil PROGRAìI STARTUP FOR SCBEEil AilD
DATA RETRIEI/AL

NOTE, ,f uty d üþ dam t Cr,t&iuú, LEÈ ænr ott
any tíme duriltg DSM sysffii oryadíon, æe ffin 4.ü),
DSM qËilern Diagrrostras Ard Tru¡bleÉñooüng¡

1' To access the DSM lnterfa¿s Program' connect a
standard DB-9 serial cable (male to femalê) to the
communlcalions port $abeled PIA) within üe DSM
module. This is the communications port on the dght
(see Figr¡re 3.15-1). Connect lhe other end of the cable
to the PC's communicalions port. Typically. this is pøt 1

(also refened to as GOM I, seridA, or s¡rial 1).

Flgutt 3.15-1. DB-9 Se'tl¡l C¡bh Gonncctlon hrldr
DSf tlodul¡

.ta,
úl
o¡o
ota

'nuÀlãlctroa
qær
t.üI
tn
¡¡ct¡
O¡'A¡
O¡TA¡
o¡lat
ortat
T'AT
uraa
r,la
uu

ilr

E

âuu
alrnEsr
laaoa0
tarÉoa¡
lãaoa6
M¡
tõaoaa
¡üaor
¡all()ro
ttraÐ¡
taa6t
aLor I
läaol rt
aõlot r:
&ttil r¡
l€r€o¡ ra
tct€a rt
¡èlor rl

O ,rsror ÍHE Dsn noDULE O

IN

m
LCD

oo

PtA OOrrUilrcAnOilS
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DSM COMPUTER SCBEEN AND DATA HETRIEVAL

2. St¡art the DSM lnterface prograrn on your pC.

NOTE: For lnformation on instatttng and/oraccessing
the DSM .hteûace Prograrn, refer lo the white caø ãt
theback of thìs manual which hotdsilEg-t/? disketteft installatÍon and accessing lnshrcfnns.

NOTE: Thls manuat assumes Wu are alreadyfanìtiar
wlü, bas¡c MS-DOS oommandsfor víewùng directories,
corylng frles, and other MS - DOS ætwpts. lf you need
mon l¡¡formatbn on these subjecb, refat to a ilS-DOS
lnsûnætort manuat.

3. Once the DSM lnterface prognam is open, the
gcree¡t shown in Ftgureg.ts-2 appears. Thå bottom
llne of this screen indicates what sofi¡rnre version of lhe
DSM program you are using.

ïaukcshÀ - CEC

Dêtonatl.on Scnling t{odulc

Scrial ¡nterfâcc lrogr¡D

Vcr¡ion 6.X

Flgun 3.t!¿. Soiltrnn Vc¡¡lon ldcnüllcrtlon

CAUTION Vorlfy th¡t tho DB-g
rrdrl crbl. ls sccurely

connacbd lo ü. rppùoprl¡¡r compntrr port lf thc
¡crlrl crblo b drtutö.d or dl¡conncstcd dudng lhc
rnftg pt€c-.,lhr EpROll cùlp ln thr DStl nodulc
wü bemr coruplrd üd wlll n¡cd lo be rcplaccd.

4. Automatically he Communications Menu appears
(see Figure3.l5-3). A btack dot ls tocated ln a circte
next to " 1" which indicates that the selected communlca-
tions port on your computer is port l. Press lEnterl to
select cornmunications port l. lf the DB-g cable is
connected to a different port on your PC, usE the anow
keys on he keyboard to select the corresponding port
from lhe Comrnunications Menu and press tEnbrl
(typically. port I is conect).

CEC DSll Control - Vcr 6.t

Conoonl.c¡tl,ons llênr¡

S.lacÈ Con Port

(pr Qz c>3 o¡

Flgun 3.15€. Communlsa$on¡ llcnu

CEC DSll Control - Vcr 6.f

Eprom ver-> 6-X

nç?tlFl}çllrr
VreH serial Lrnk
Nw Appl icat:loD Setup
Qurt

FlgurrS.tS{. DSt ll¡tcrfacc Pro¡nm llrln ll¡nu

5. The DSM lnterface Prognam's Main Menu appears
showlng various program opüons avdtable
(se€ Flgur€ 3.15.41.

CT
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DSftI COMPUTER SCREEN AìID DATA RETRIE\IAI¡

(

RETRIEìNNG A SAVED DATA-SET

1. With the DSM lnterface Program's Main Menu
showing on your screen, highlight'Ed¡t/Create Setuy'
and press lEnterl (see Figure 3.15-10).

NOTE: For information on installîng and/or accessìng
he DSM lnterface Progran, refer to the white card aI
the back of thís manual whÍch holds the 3-1/2' dìskette
for insÞllaüon and accessing Ínsþuctions.

Flgurr 3.f5-1O. DSI lntcrû¡cr Prognm llrln llcnu

2. On the next menu highlight'Reüieve from Filename'
and press tEnterl (see Figure 3.15-ll).

3. Highlightthe frle name (sedal number) you want to
open and pess lEnterl (see Figure 3.15-12). The
inbnnaüon üat ls shown on the MewlEdit Confol Data
Values Screen is informaüon that has been saved in a
file and notwttat is stored on the DSM module's EPROM
chip (pcrmanent rnemory) (see Figure 3.15-13).

NOTE: If you want to save an opned frle to ROM
(permanent memory), refer to Secfiø 3.05, Editing An
Exisling Data-Set

CEC DSll Concrol - vêr 6.X

Epron vcr È b.X

frpzlnrr-rçl
Vrew Scrr¿¡-l Lrnk
¡iew Àpplrcatron Setup
Qurt

Flgurr 3.15-11. EdtùGrcrt¡ Seüp lutu

Flgu:e 3.f 5-12. Sdcctlng Fllc l{rm¡ Ol Srvcd D¡t¡-Sct

fro
Credte New Datdset

from D

FlIc Sclcct

39872l0A.DSll

30lA
t04430lB.DsM

ïarD-Up Dclay Sloe
Shutdorn Dclay Ti.E

300
15

sccondr
sêcond¡

t Knock s¡npl.(t)
5 No-¡(noclß Süplê(.)

1'
1'

Eecry
Ev.ryådvancc

Rctård

lintng Dt¡h Rcfercncc 26 .BIDC
<F3> 1o calculatê lDR

D-têÀd PositLon >
llott ÀdvÀnccd llning l0 oBIDC

Uort Rrtrrdcd llnlnE { oBIDC

D.fâulè ltning I IBîDC

End ot Sanplc lll.ndorr 30 oAIDC

Opên
l0 .BÎDC

¿¡ oBTDc

8 .BTDC

EnEl.n. Fântly r VBP GÀS E¡ICME
EngJ.nc llodel ¡ L70{2 v-12
# of Cyllndcnr 12
Prlmary Sucl r NÀruRÀ¡ GÀS PIPEL¡¡ÍE QUÀlITt
S.cond¡ry Fucl¡ DIGESTER GAS

Coe¡nênta t

senaor I
SGnsor 2

Sênsor 3
8èn¡or I
Sên3or 5
Scnror 6
Sanaor ?
Sênaor I
Scnror 9
Scn.or t0
scn¡or ll
sènror 12

529 nv
{{1 r¡v
l{1 nV
392 ¡¡V
656 nv
{80 rûv
139 DV
t3a ev
391 Dv
a92 t¡v
355 ev
621 ev

Datonatlon
Levol S.locÈ

<Flo>.to Sav. <ESC>. Èo l{.,!t¡ llÊnu
'"'<Fs> tô.A¡rtþc¡¿

Visw/Edtt CoDtroI Data valuas

n¡æ¡'Eoèrtor'rbov¡ :':.,

'. . :'... 2IOODV rò¡ult ín
-. Dlrablcå Srriioli
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CHAPTER 4 - D¡AGNOSTICS AND TROUBLESHOOT¡NG

'l

CONTENTS

SECTION 4.OO - DSM SYSTEM DIAGNOSTICS
AND TROUBLESHOOTING

SECTION 4.05 - RUNNING THE DS]II AUTOCAL PROGRAM

SECTION 4.10 - LOST SENSOR CHECK ON
16 CYLINDER ENGINES

SECTION 4.15 - EPROM CHIP FEPI.ACEMENT
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sEcTloN 4.00

DSM SYSTEM DIAGNOSTICS AND TROUBLESHOONNG

e

DIAGNOSNCS

DSlr sYsTEll DIAGNOSnCS

This eecüm is provided to determine diagnostic codes

of the DSM system, as well as, possible coneclive
actions that may remedy diagnostic problems.

lnside the DSM module is a liquid crystal display (LCD)

that $ves a numerical read-out on wtrat is happenin-g

wiùt¡ñ he DSM system (see Figure 4.00'1). The LCD

continuatly shows the cunent status of the DSM system

through diagnostic codes.

Fburr 4.OO-1. D¡tonallon Srnrlng llodul¡ LGD

DSM system diagnosücs are handled with hree ligütt

eúnffinó diodes (LEDs) on the front of the DSM module
(sec Flgure 4.00-2).

.. Thc green "Powef LED is lit any time power ls
applied to the DSM module.

.. The yeltow'Aarm" LED is lit when porer ls
apdiõd to üe DSM and the englie l? rctrundng
1nót Oue b shutdorvn mode). The'Aarm'LED
ligü,tt -y time a sensor output F lost or dscon-
necteO 1õ, 8, and 12 rylinder endnes).Adtümal-
l¡ the alärm LED lights wtren thetinÚng ls rùrd€d
tö Ure most reûarded limit (unconüdaHe deþna'
tion). The alarm LED frashes wten the sf¡udoYrt
ddåy expires and detonalion is still presmt

NOTE: For 16 cylìnder engìnes a sensor lestmust De

oerlomed to deiect a tost sensor. 7he lostsensor check
orocedure ls exptained ín Seclìon4.f4 Lost Sensor

bnecf Test For 16 Gylinder Engines A test,br 
'ostserron¡ shoutd Oe fiertumea wheneve¡ ln æfety

conùols and alarms are tested on lhe etryìne.

.. The red'St¡t¡tdoum' LED illuminates whsn lhe
DSM rystem has reacfred tlre most rebrded
ürnlng, tire shutdowr¡ delay has timed out and the
engine ls s{ill ln deþnation-

lf the 'Atarm' (yellow) or 'shurtdown' (red) LED ls llt on
the front pandiof the DSM module, rebr to üre LCD

inside the DSM module for the diagnostic codc.

Flgun 4.OO-2. D¡tonatlon Scnllng llodul¡ Front Prncl

,,I,s'DE THE DSU NODUI.E

o o
LCD
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arå
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ratll
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¡¡1^o
ì/¡¡
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E
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tH,l00*
laaoi{
¡aaotr
taailó
t¡raoa¡
tgÉoa ó
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DSM SYSTETII D¡AGNOSNCS AND TROUBLESHOOTING

ThE following dlagnosüc tables are prwided to asslst
you in diagnoslng tfie DSM systern.

. Table 4,00-l provides a desøipüon of the DSM
system's diagnostic codes.

. Table 4.00-2 provides a descripüon of the condition
thE DSM system is sensing based on the diagnoslic
code.

. Table 4.00-3 proddes ûoubleshooting suggeslions
to remedy the siUation.

A CNUTION Do not ml¡h¡ndle or
drcp e DSH knocl ¡on-

ror ll r rnror lr runovcd. lmpropcr hendllng oltlrc
!.nror cot¡ld rr¡ult ln permencnt drmago to tlrc
lonror cty¡td.

T¡bl¡ 4.00-1. of LCD God¡¡

A CAUTþN Do not overtlghtrn sen.
so¿ Over-tlghtenlng wlll

causc sansor damage.

NOTE: To insfa/l a sens or, the sensor must be f¡ae of oìl
and torqued to avalue of n - 25 ft-lb (27 - 35 N-n). The
mwnting surface must þe flat, smooth (RMS 125), and
be perpndícular wthin O.@8' (1/2 degree).

a ceunoN Altrr dolry nry tultod,
repdr, or r?lgnrrt of

mgûnr cyllndrhndq cyllnde h¡¡d gr¡lat* Gülln-
dcr lln¡r¡, plslons, or knock ¡.n¡or¡, thr DSll
ryúrn mu¡t be AutoC¡l¡d urlng thr DSll T¡mlnd
Prognn ud a pononC ccnpubr. Obngqdlng üb
lnlbñndon could rsr¡lt ln prcduc{ drnqn

NOTE: Refer to Saclion L05, Runnlng The DSlrl
ArrtoGal Prognarn.

(T

The DSM modul¡ has been programmed to not control tho t¡ming on lhe concapondlng scmof.
The rylindr ia at default timlng. -DN¡rôlsd Sensor(4r-56)

Tho cyllnder tlñdng for lhe corgsponding eensor he¡ bcen iel¡rdcd to llg most r€terdod tim¡ng.Muimum Relardfzr-3o

Thc DSM module no þng€r senscs a slgnal trom thc î[rr.Fdlctl Sensorpr-ro
Drærlptlon ol CondlllonShurGodr

Thê DSM module has nol yel been programmed an(l should not be connected to the lgn¡t¡on Module
nrt¡le thls code ls active.

I '',:,. ir i:: i.r.. : :. .:.¡ r r .\i..

SENSOR CODES

Nodata(s8)

DSM module is communical¡ng w¡th the PC through serial cable.SclidTransfer(97)

DSM module ¡s establ¡shing d€tonation threshold.Excadlng AutoCal(86)

Gonfiguralion data or applicat¡on problem if present.
(Example: DSM module has beeli programrñed for the wrong eng¡ne.)

Configuration Enor(06,

Dæcrlptlon of GondltlonSl¡turCod.
PGr (PBOGnAil) TNTERRUPT CODES

ir. .j.1r.; ;-:.r:.;!;1äl'(;,ìi; r:;.ii î; :;':

Warm-up delay lime har nd €lapsed, lll€tefore. englnc is ruming al detaull tlming,Wøm-upGycle€õ)

lì. DSM s!Ésnt F n.frûtg prop€rly. Deionalion b b€ir€ corûoilsd and no srors üe p7€sont.NoíndOperallon(el)

San¡or enor codo d€lected by DSM modde. Sensor enor lor Maximum Relard orfa¡lsd sensandl
follow.ErüPns€nû(8t)

DSM moduilc b wdtlngfoienglno to brsttrtêd.Ready to Starl(90)

unconttolled deton¡t¡on pr€senl, sh¡ldown otipd aclivated by the DSM module.Sùr¡tdown Aclive(75)

DSM modula has sansad that the €nglne ha3 st@p€d running.Loss of Botallon(00)

The DSM module is not powered, system not operating.No PouverBlank

Doccrlptlon ol CondltlonSbtu¡God¡
OPERATIONALCODES

t\
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DS]iI SYSTEM DIAGNOSTICS AND TROUBLESHOOTING

Table 4.00-2. DSll LCD Dlrplay Dlagnoctlc Godc¡

u Seneor #4: Aulomallc Contrd Disabled Cyl¡nder Default Timing
¿tll t¡-- Sensor ft3: AutornÉn¡c Confd Dlsabled Þefault TimingC-yllnder
12 Sensor #2: Automatic Conlrol Disabled Cylinder Default TinirlB

G--4t Sensor #1: Automatic Control Disabled Cyllnder Defanlt Timing
GY.38 Sensor fl I 6: Uncontrolled Detonation Mexlmum RdatdGyünder
GY-35 Sensor ftl 5: Uncontrolled Detonation Cyllndet Modmum Retard

3¡t GY- Sensor f t 4: Unconlrolled Detonaüon C$inder Ma<imt¡m Relard
3t¡ GY. Sensor 113: Uncontrolled DEtonation Maximum RetardCylinder

GY.sil Sensor fl2: Uncontrolled Detonation Ma)dmumRetardCyl¡nder
GY-3l Sensor fl11 : Unconlrolled Detonãt¡on Ma$mum RstardC$inder
GY-30 Sensor #10: Uncontrolled Delonal¡on Cylirúer Manimt¡m Retard
GY-æ Sensor flfI Uncontrolled Detonsl¡on Ma¡dmum R€tardCylinder

I GY- S€nsor #8: Uncofitrolled Dstqlatiofl Gyllnder Maximum Retsd
27 GY- Sensor ll7: Uncontrolled O€tøtat¡on Cylinder Morirn¡m Rstard

GY-æ Sensor #6: Urc¡nrrofed Detonation ModmumRgatdC$lnder
GY-É Sensor t5: Unconüdl€d Detonation Clirìdcr Maxirnt¡m R€ttrd
GY-21 Sensor t4: Unconrolled Detmdlon Cylhdêr tladrrum Rdard
GY-æ Sensor fl3: Uncontrolled Detonalion Cylinder Mrx¡mum R€larú

2, GY- Sensor f2: Uncoilrolled Detmdion Cyllnder Maximum Rela¡d
21 GY. Sensor f t : Uncontrolled Dstonat¡on M¡xlmum RctardOy'ln&r
r6 GY- Sensor fl16: Failed Test G$inder Delanlt Îmùng

GY-t5 sensor fl5: Fa¡led Diagnost¡cTæt Cyl¡nder Def aull Tlming
l¡f GY- Sensor ll4: Failed Test Cylinder Default.linlîg
r3 GY- Sensor fll3: Fdled Tel CyfndcrDa{adtTlqllE_
12 GY- Sensor f12: Fa¡lêd Diagnæt¡c Test O/tnder DefadtÎmlB

GY.fi S€nsorftl: Failed Tcst G¡dinla Deladt T¡Íing
GY.r0 Sensorff 0: Failed T€st Gyllndcr fÞfault lming
GY-09 Sensor lßl: Failed Tsd Cyliilþr DelaultTlmitB

08 GY- Sensor f8: Failed Test Cy[nder DeladtTiml¡U
07 GY- Sensor t7: Failed Test Cyllnlcr DelaultTmir¡

GY-06 Sensor fl6: Failed DlagnosticTesl Gy'lnd€r Oefault T¡ming_
GY.05 Sensor fl5: Failed T€st Gylilrdcr f Þlaun'Í¡m¡ng
GY-0f Sensor #4: Failed Tesl Gylinder De{aull Tlmlrlg

0t¡ GY. Seneor #3: Faile<l Test Cllnder DeÍaull Timing
02 GY- Sensor f2: Failed Te€il Gyllrder Default Tming

GY-0l Sensor #1: Failed DisgnosüGTæt Cylinder Delault lmitrg
GY-00 No Rotåtion: Stopped GEC lgnition Switch lmlng
GYR No Prograrn: Has Power But ls Nd Code CEC lgnltion Switch lnSng

No Power: System Not SwitchTmingCEC lgnition

I.ED
UGHÎSLCD CODE DESCRIPTION OF CONDMONS rcNMON NUNG IN USE
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DSM SYSTEM DIAGNOSTICS AND TROUBLESHOOTING

30o Retardfrom Tlmhg Diak
ReksnceAmlcNo Eldc Ccrfigurdion Dda Must Be Down LodotlGY.90

Last ActlveTirningSedal Mode: Gommunlcalion Transler Modeo--97

Cylinder Delault TimingSystem OK: Delaying Engine Warm-UpG--95

lming ControlSysl€m OK Normal Operat¡on91

Gylinder Delzult ÏmingSystem OK: Ready ard Wailingfor Eng¡n€to Slartr¡--90

AutoGallmingAtltoCal: Execrting AutoGal Rot¡tlnêUl--86

Timing ControlSylstem Enc Some Cyliders Arc OK-Wait for Sensor Er¡or CodeGY.81

Cylinder Defadl'fimingShddown: EngÉne Has Stopped Running Due to Ddonatlon/ShutdownGY.
75

Iimlng GontrolStn¡ldown: Unconùolletl Detoncúion Presânü Sht¡tdown ActtuatedGvR
Cylincler Delanlt TtmingSampl¡ Eror: Confign¡ratim Daû,a or Appllcation ProblemGY-68

C}lir¡der Defzull TimingSensor t16: Autornatic Îm¡ng Cornrol Disabled56

CylindEr Defa¡[ TrúngSensor #15: Aulomailc nrnlng Control OlsabledG--55

GYlinder Defaull Timln gSensq lf 4: AutomatlcTlrilng Cmfd DlsabledG--54

Cylinclø DelzullTmlngSensor t13: Automalicl'inüng Contrd Osabled53

Cylinder Delault'IimingSensor #'12; Ar¡lomdic Tlming Corürol Dlsebl€d52

Cyllnder Deilault TimlngSensq #lf : Aulornallc Tm¡ng Control Dlsabl€dt,|l--51

Cylinder Defuult Tm¡ngSensor il10: Autornatic Timlng ffircl D'¡sabledr¡--50

Gytinder Defaull TmingSensor #9: Anomaüc ïí{ng Control Dlsabledti¡--49

Cylinder DefaultTmingSeßor #8: Automatic lming Conlrol DisabledG--48

Cylinder Delault TimingSensor #7: Automalic lming Conlrol D¡sabled47

Cylinder Delaull'fimíngSensor #ô: Automatic lmlng Corìlrol Disabledcl--46

Cyl¡ndsr Delault TmingSensor #5: Automatic Tlmlng Control DisaÞledG--45

lcNMON NNNG N USEDESCRIPNON OF CONDMONS
T-ED

UGI{TELCD CODE

CT
î{ofE: Ttn @ úes ginn ln tlrc LCD REÆ-OIIT cdtnm ac Crrciyttt ott úto LCD lns/de lllo DSM núule.
Le/|crc lntlpLEDSTA'IUSqthnnrcpcæntüwLED ilgn8 q,ilp DSMnø,tlaþMpt èlt¡talanlíl utú¡thegtuenætútfrl:
G ' G¡cctt/fuus¡ Y -Yellow/Almn, y c YellovAluttt fuf/úng, R - fudlg/¡{lirtlowtt
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DSM SYSTEM DIAGNOSÎCS AND TROUBLESHOO'NNG

T¡ble 4.00€. DSttl Dlagnoetlc Code¡ Troublechootlng

NOflE: ll ttpse d¡agnost¡c tranbteshoot¡ng sqgesllons do ttot Êmedy the Ptobre/r., reter to Table 4.æ 4, " O SM SYslrrtt Troubb dtÑt g''

(

O

\

All Other Codes Table 4.00-2 for codea. See 4.00-4 for DSMand Table

Gode 8l
(System Ero{

the sensor enor lor
Scrsen usftg lh€Port Dda

OSM untll

(A¡tornal¡c T¡rnlng
Cülrol Disabled)

Codes 4l - 3¡6

Godes2l - 36
(Uncontrolþd Detonalion)

a. Shuldown englne.

:,,mi.gr"i,å'x6sfi "ïTlffi 
:#dff iff 

'9,îå*Hr1,Hä%lHl[im,ffi 
åà'fr ffi '9.

ã lisrõt detonat¡on prornoûers/reducers'

o¡oorammed
¡bteitototes€ns(rto

e. Rwiew vary morelanels süìsorlhån hom500
lo check for detonal¡on damage.

c. Check gas/air suPPlY.

d. Borescope the cylirder

Godes t - 16
(Fdled Diagnostlc Test)

c. Check Sparlt plug fø m¡sfiring. Raplace as lequlred'

d. check admission valves in cyllnder head fs conec{ op€fet¡on. Replace of dean ts ËqÚfsd'

e. Reolace sensor. (Relor
Sensd,rs'. Rerun AuioGd.

Svste/m Øatoûe/,tß'Mol¡flûing
1Íe OSU etùæA Pæg,r¿ttt-l

Thr Knod(

Code00
(No Rotation)

a Engine ls not runnlng'

b. lgnltlon Module has læt Power.

hamess is disconnected.c. 'DSM lo

IF DIAGNOSTE GODE ON
tED DISPI.AY READS:

THEN

FORM 6278 F¡rst Edilion
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DSM SYSTEM DIAGNOSNCS AND TROUBLESHOONNG

TROUBLESHOONNG
Table 4.0O{ is provlded to assist the user in determin-
ing the possible causes of unsatisfactory system
operation, as well as point out the conective action that
may ba underlaken to remedy the problem.

lf problems persist, contact your local Waukesha
Engine Distibr¡tor or Waukesha Engine Product Sup-
portbr assistance.

Troubleshooting the ÐSM can involve some disassem-
bly of circuit board palrs, removal and replacement of
mulü-pin cornponenùs (chips), and oherrrork of simitar
nat¡re. Only'qualified technicians' should undertake
these acliviües. lmproper handling of circr¡it boards and
electonic components can cause damage that may
render thern unusable.

NOIE: TaW 4.æ4 Ís øtly pwdd as a ærvfu to anr
øtsÛomers. n CUN ttølt b vìeræd æ a raf,eún of
Waukesha Engirn's acfrnl e¡çerìence wthr ttís prudiuct

NOTE: lf you completed the diagnostics în
Table 4.00-3, some of he troubleshooting checks tisted
in Table 4.OO-4 may have already bedn completed.

Trbh 4.004. DSI

(Continuod)

A WNRNING
Aways use cautlon when serulclng or rcpalrlng an
englne and ln¡t¡lled CEC systcmr. Englnc compo.
nent¡ orfluld¡ can be extrumely hot ¡nd can orulc
swcrþ pcrsonal lnfury ord¡atlr.

A WNRNING
Alurry! wc¡r OSHA approved body, rlght, hr*lng,
end rccplretory lyrtür prctccüon. Nrrrlr w¡r
loo¡r cloürlng, lrwclry, or long h¡lr rtpund tn
aqlno. Th¡ urr of lmpropu ¡tdn mey nault ln
¡rYür prnond lnlury or doeü.

Bebre refering to the toubleshooting procedures ln
Table4.OO.0, dÞd( the DSM L@ inside lhe DSM
rnoû¡le. During nomral operation the LGD oode ds-
played lnside tfie DSM modt¡le is 91. lf uty other codes
are displayed, complete he diagnosüc chec*s prodded
in Table 4.q)-1 through Table 4.00-3.

( /
,,1,,.t
-

a. Ver¡fv thal currenl DSM lntertace Software fversion 6)0 ¡s be¡no
accessód. PCs wilh a high sDsed proeêssor màv ca¡se crinmunic-dion
device inpuVouþut €rrof3 with lhe Bevious version ol the DSM Intcrfacc
Ptogram (vercion 5.3c1. DSM lnterlacs Prograrn, vasion 6.X. ha¡ been
upgrad€d lo run on high çeed PCr.

Prevlous version ol the
DSM lr¡telace Proorarn
sottw¡le lv€rsion slgcl is
being accbssed ¡y a ÉC
witt a hþh spêed-(MHz)
proc€ûsof.

'Com Dwlce UO Eror Oc.
crncd' mcssage ¡r dbplayed
on the PC dt€r ùying to pro-
grum a ner appl¡cdon.

a clpdr lo sec üìd ltrc D8-9 sedal cable is cmnecl€d to the corect
cüffirJnftiliorË porl dlyotr PC. Vcdtythatthecünmnicd¡m! pod
cñoc€n ¡3 onabled ¡n üìcPC syEûeflrl B€fuD. Vedfvlhdüc oort chosen
ftom ltç Col¡nurlcttirË M.li¡ {w'tgl oqilnnim [ht plogrdrryn¡ng

8ffiffi!corrrspond! 
tolhr portlhe DB:9eeädcÕlcì¡ cornúed to

b. V€íify ütd ths scd¿ú ceble l¡ comecled to the cüred cornrflnicdolu
porl (lal)eled PIA) wi}hinlhc DSM module.

c. Beplace DB-9sedd cable.

d. V€rifv thd lhe oower suoolv lo the DSM modde is within soecificdion.
Reler to Sect¡onà.'lO OS¡l Sistem Power, Atarm, And Arür;cl
Conrßctions 'DSM Motlulc Pbwsr Gonnectons'for corcs-l power
specllications.

e. Remore power lrom lhe DSM module and disconnec,t the'DSM lo
ign¡t¡on' hamess from thg 14 pin conn€c,lor on the skle of lhe lgnition
Module. Wail for one minute beforE reoower¡no and reconnectino the DSM
module to the lgnilion Module. Restari prograñming procedure.-

f. lf lhe pro.!¡lem persists, then rgplace the Ef ROM ciúp inside the DSM
rnodule. Reler to Section 4.15 EPHOM Ch¡p nep|a,æmiÐi

Convnrnicdoß bot$reen
the PC and the DsM mod-
ule cannol be establlshed.

'COM Port Fa¡led rnæsage¡s
dlsplayed m the PC.

REfEDYPROBABLE CAUSEsYlrPtoI
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DSM SYSTEÍII DIAGNOSTICS AND TROUBLESHOONNG

¡

t

Q

(Cont¡nucd)

a" Verilv thd ttre oower sn¡oolv to the DSM modrde dxl DSM filter i¡ wilhin
soecificirt¡on. Retår to Sectìón 2.10 OSM Slslrm Povc¡: Ncrflt, AN
êrotaú Cænecffi 'DSM ModrJe Pmr -@nneclim¡' for cor€ct 9ovú6t
speciñcalions.

b. Ched( lo slc that lhs DB-g s€rid cablc i¡ cqnoci¡d to tho cqrccl
cmrmunicaliolr Dorl on vour PC. Varilv thd thr cormunicatioru md
cùo€on is enablail hÙleÞC syslem's óarp. \lctifv lhttüle Porld$cn
trorn ttls Cornmunicafi¡oß Menu (when begúntim th. prog[trlrrlirl9
procc<turÐ conesponds to tho port lhe DB:g seliel clbL is conn cled to
onthc PC.

c. V€rifv lha[ lhe serial cablE ls conrec-ted ùo lltc cor¡ct oommurÚqalionr
porr 0aüed PIA) urtùhin the DSM module.

d. Replace DB-9 sedd cable.

6. Cfieck that alt wire tramesses arld ground rl€s æ dtacùed ând lu&O
prop€rly. R€úBr to @æ 2 M Senshg üodf ,ßlørlaþn.

t Cñod( lf üìe EPROM ctrip has lhe maxlm¡n a[owctl 25 ¡anes. thr
scro€n will ¡nd¡cde the BOIú| locatim (or rr¡lrù.] of sar.s dready mde
to üìc EPROM ctìitt wñcn vor¡ relti.vc a dalt-lot frül ROM d €rür ür.
View Sarial Urú( SöiËn. Fir cxstt*i: \rvlren you cNþGo'EdiUOredo
Setuo- lrorn ür¡ Mdn Menu and ürän'Retdevó liqn DS[|.'thc scurwil
lndlciúc r¡rtrcthr lh. dda-s6l lt h RAM or ROltt an l I ln ROM. frûll
ll{ô ROM locdon. A messaoe lil¡ þÊla Souc. b ROM $ hdctts-
ma uere a¡ ã, raras dill avóltl¡ to ROM. lf tn EPFOM cñ¡ft il t
(25 srrre¡l. fsplæ thc EPROM clrþ inskle thc osil fnoûJe. Rü Ù)
Secüon 1.13 EPROII dlip Rqlænnnt.
s. Verify tha cr¡r€n[ DSM lnterfaco Soflware (versbn 6'X) is DeÙq
ãcca$át. FC¡ wilh a fiSh speed processor rrùly cü¡sa colllm¡trÙcdoo
devics inor¡[/or¡tor¡t cnoÈ w¡in Ue'olwior¡s wrsìon ol the DSM lrü€rface
Prooram'fvdrs¡oh 5.3ct. DSM lnterlace Proorun. vers¡on 6.X, ha! bceri
r.¡pgiad€dìo nn on tri¡jn speeo PGs (speeoË greder üan tOO Mhz).

h. ll the problem p€rsists. replace the EPFOM cNg insidc ths DSll
module. hefer lo Seclion 4.15 EPROM Chip Refleøßnt.

lhe EPROM chip may have
been da¡nagsd.

The DSM module cannol be
progrsamed.

a. The data-sel vou creded has been lost. lf lhe d€ûå-s€t has bêen
Ctored to disk it cän b€ relrieved ånd lhon sarred to the EPROM ch¡p (c..
Section 3.15 DSM Svstem Compl.ttd Screen M Data Fetriaval
'Retrl€vinq A Sarredþaila-Setl: lf ütc dalawas lìot eancd to disk.
r€Drooram-the DSM nodule fdiowiru ttre pÞgremrnlng steps in
Såc1¡õn 3.05 Ettiting M Ex¡tttitlg DSfll Datâ-St md sav€ the data-sel to
ROM þermanent memory).

b. Check oower suooly to the DSM module durlm ¡aw to ROM to wrify
oower suoblv contttieã to m€€t sÞccifical¡on. Relcr þ Seclion 2.10 DStt
lsatem ñhr. aun. AN G¡ou*l @nnadtons'DSM Module Pouer
Cbnnec,tims'for corsct porret spctffical¡oß. lf pous q¡pply dog¡ncl
coot¡nue to me€t specificblion, cónect power supDly. Resore data-sd
and durlng the save rc-vcrify pove súpply cotú{ntrer to be within
spedficatlon.

c. lf ttre problem pen¡¡sts. replace the EPROM cfúp h¡lde tha DStl
ñoàule. hefer to Sea¡on +.1 5 epaom Chip tuptù.¡rtpnt.

Ïhe dda-sd cr€aled was
orily stored in RAM using
lh€'f€d Daûa m OSM'
sEleclion of the Saw Menu.
Any progfam stored ¡n RAM
wllf be lost rrúhon the poYr€f
tç dlsconnected fiorn the
DSM module. The'Gonfig-
ure DSM Mernory'should
be used lo swc th€ datato
ROM (pormanenl memory
m üte EPROM ctrip).

DSM system loses the pro-
gram's dâûa-set wlìeneìr€r
the power is dlsconnected.

REilEDYPROBABLE CAUSEsYltPloil
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DSM SYSTEM DIAGNOSNCS AND TROUBLESHOOTING

i

a Vcrify thd lhe sãìsors üa r¡or.nled arid ¡nstcl€d DrÐcrh¿ Sücor
MUST liavefull-lacc contd with mountlng surtæc. ilrUicrlóolons ¡n the
sr¡rlâce thd lhe ssìs(x mourß aoa¡ßt can ca¡sa hiohtr sêrìld outouL
The sensors must b€ torq¡ed lo tña conect spedñcÑor. Rglsr to
Sectlon 2.ú Mou¡ttino DSM Srctern Co¡¡¡æñenfs 'Mq.rrllno The l$ock
Sensors'. Rerun Autdôd. (Fefer to Sect¡fu 4.05 Fft¡nn¡qg túe OSU
AúaCa/ Prgglralø-.l

b. Ch€ct thd dl wire hsnesses and ground wires are atlacñêd üd rouùBd
popedy, Rder to Chaptêr zÞoi'latiort Se¡tsi¡rg tilodtþlrslalladim. Ren¡r
At¡[oGal. (Refef to Section 4.O5 Running Tlß DSM /lrioGal Prqram.l

c. V€rify lhsû lhe pomr aæoly lo llp DSM rpdule and DSM ñ[er it
wittr¡n si¡er¡fica¡rñ. nefr tö Sct'rm 2.10 OSltt Systen furr¡I NuflÌM G¡nnct@ttttcrlf&tp 'DSM Modrdc Power Cantdioru'lacqr¡cf
powcrspcdñcdom.

fffilffiSg¡.ffiffi
tñ¡cellbrrüon Êo¡rrn. tfrAutoc¡l r!ün mulÞad¡crú¡d ¡nð
üûAuloc.l prcgrun mud D. ûun

eng¡ne lo lool for slgns of delonallon or signs d
weaf.

l$'8iiË#*åîn A.noca' (Rot'to sêct¡on 4'05

s, Check othar pæslbl€ €ngine probloms suclì alt valvsc h¡ning lin€ru,
vaÞes hitting pbton, ma¡n bÞadngs, cylinder hed lorque. pislon cooling
¡31s, etc.

Flunn¡ng
Once

3.

.t
¡o SecüqrFe,l¡rAnoCâ|. ¿1.O5

l) Soruormounünoe¡fæc
lnpcrt clloru.

4 Wrchgnecaer atríor
grqmdwflngao nol C-
Irch€d or routed property.

3) Engine is in ddonatþn.

4) othe¡ engine relaled
problems.

Calbrded defmdon levels
delcrmlncd lhalr t|r. AuûoOd
progranr vary by more lhan
500 froûr geæor lo sensor.

a Relry rurnlng the Autocal Program.

b. Cfieck to see that the DB-9 sedal cable is connecled lo lhe Gorr€cl
cqnmunicalions Dort on vour PC. Verifv thd he cornmunicatims oort
oñosen ls enable¡il in theþC svstem's óetr¡0. VerW ma lhe oort chosen
lrorn the Communicalions Meríu þtren bqiinning ine plogúnm¡ng

ilirïlËSl 
corespond8 to the pcùt the DB:9 seäal cabl¡ìs cmneclêd to

c. Vedfy lhat tlp sedd cable ls connec-ted to tho concct cmmun¡catloris
porl (lat€led PIA) wr'thlnthe DSM modulô.

c. Replace DB-g serld cable. Refy runnlng heAnoGal Ptogram.

d. Ch€ck thal dl ulre hüìasse¡ a¡rd oromd w¡ros üc rûtachcd arrd
routsd prop€lty. R€ler to Ctrapter 2 Deîonatron Sensíng lrodrrþ
hßttllallon. Rerun Autocal. (Rsúer to Sråcüm 4.0õ FurnrÐ 7ã, DS¡t,
AúoàlPrqran.l
c. Vcritv lhd curcnt DSM lntsrltæ Soilrilarc lvcrs¡m C.Xl b belno
æasát. PCs with a hioh soeed orooessor tsbeedc orodc üran -
1æ Mhzl may carce coñmrinicatíon devics irnþr¡Uc¡Éf enorg wih üc
pr€yiorrs v€rs¡dr oltlle DSM Int€rfacê Progranr (van$m 5.3c1. DSm

FåT""" 
Program. vcraixr 6.X. hæ b€en upgråd€d to nn on h¡gh sp€cd

I ) Gommunicdions problem
b€twe€n the PC andhe
DSM module.

2) Prevlars version ol the
DSM lntorlace Proorsn
sdrflarE fueË¡m 5-.3c1 l¡
being accbssed uy a ÉC.

Unable to run lhc AutoCal
pfogram.

REIIEDYPBOBABLE CAUSEsYltPlolt

(
ñ

(Codnucd)
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DSM SYSTEM DIAGNOSTICS AND TROUBLESHOONNG

-.)
(

"1\l

(Conünuad)

\'

À Thc stâlß column will nct clear tñc laull 'Low Sansof and chrroc
the indicalion lo OK for any of lhe cvlirders unüI all of the cvlinder -
sensor8 are conected. Thri status cin be uDdated bv ox¡tinó and ttÐn
rc-entering thc Mew Serial Unk Dala Screón. I¡SM 3y$em-¡9
úmctioning cmectly, the only enor will be on thc PC riisplay.

Enor is conccted for some
þS;ig$lsoß dispravins

ì/Vh€n morc lñat onc sensor
¡ndlcdca'Low Senaof on thc
Dlsplay ScriC Port Data
Screen, tha stdus m the PC
display will csrtirrue lo read
'Low Scnsof" evcn though
cylinder ls at ma)( ådvancêd
t¡mlng.

9" I the engine is nd running and the 'D" lead is sritch€d on tho CEC
lgnilion Module (Models 81t.-1211. 16fi). tho'D'leqt status will nd
updalo irünediatsly on the Display Serial Porf Data Screen. The enolne
musl rotate be{or€-the status d th'e 'D' lead is updded m the scÎedh.

Þ. lf tho "D'lead stdus ls ncÊ updated on the Dlsday Sedal Poñ Dala
Screen afta¡ the engine ls startå', oontact Wauk*¡hå Pro<tuct Support.

When lhe enqin€ ¡s not rurÞ
ning and üe ìrD'lead 

¡s
switched on lhe CEC lan¡t¡on
Module (Modeþ8fi, tÞil.
161t). the'D' lead status
does nol immed¡ately update.

The Display S€rial Port Data
Søeen (View Se¡id Unk) is
showing tÞ iæon€cl 'D'lead
status.

a DeteminE if the ongine ¡s in dêtonat¡on. Once lha enoine ¡s not
d€toneûim, ¡en¡n At¡ûocd. (Refer to'Detonation Thaory;Ûî Sccfion l.lO
Degf'¡ptiüt Ol Opentiøt lu detonation th€ory ard a Iót of daondon
Eromotergreduces.) (Reler ùo Section 4.06 ÊumingÏ¡le DSM AuþCr/
P¡ogan.l

b. Chect thal all wlre hamesses and gror¡nd wires ¡r allacTred üd
rodêd prop€rly. Refer to Chapte¡ 2 Detonairþn Srnsr?ao Mduþ
tnstatlalion. Rerun AutoCal. (Refer to Sect¡on a.05 rÌ¡nn¡rryl lrþ DStf
Aut&l Prqnm.l
c. Verify lhat lhe sensors ar? mounted and installed øooerlv. Sensa
MUST lrave fuil-faca conlact with nþunt¡ng sulace. lmÉerléd¡ons ¡n tho
surlæe lhaû the sensor mounls to can car¡5e ÌJgher serisor or¡prl. The
sansors must be lorqued to the correct specifcúlon Refer to Sec-
¡lfpr¡Z.@ Mounliæ AS,Systern Ønæhents'Mou{ino Th€ Knodr
Sensor¡'. Renn ÄutoCal. lRafer to S(iaion 4.(X¡ Fnrmiig Tlþ OSti,tubel Prqnn.l
d. GhecÌ otfler posibls ongirc problems sudì a: ndr¡es tttt¡no liilL
valvea. hitting fÈton, ma¡n b-earfigs" cylinder hed lorque. p¡stoñ oUd,f
lds, elc.

e. Replac€ tha sensor and ren¡n Ar¡toGal. (Reler þ Seclim 4.05
RurnirgThe DSM Auto&l Ptqnm.l

The AutoCat value is hioher
than the mo<imum 24OõmV
value.

An HISP enor (high setpoint
erof) occurs dwing lheAuto-
Cal pogram and is displayed
¡n lhe Sat-Pdnt column olthe
ÀloCd Scrcen.

a Vaily engine rotat¡on

b. Cñect ütat the'DSM lo lgrlüon'hamess F cdnect€d and ru¡€d
propcrly. Refer to Clwptq 2-Ètonatim *rcino lilgd/t/p lnst¡flaûirr. Rcn¡n
An€d. (Refer to Section 4.05 Flunnirp The ÞSM AutcÉet Prymn.l

Durlng Autocat. the DSM
syslem s€nses the engine is
not running.

A STAL€rr Fla[ eraf oc-
ars ûrhg the A¡[oCd pro-
grün sÉ b de¡pbyad h üp
S€l-Poht cdurn of üreAuto-
Cd Scrær.

a. ,Verlfy that the engine is running at the mardmuír toad ard speed
ant¡c¡pated during normal eng¡ng operation.

[¡ñunonl[niff,l?ff"I1]i"Tî*t$Sisn"ï.i81:
wlth lord, !o thr rnglne mu¡t be !t lt! hlsh¡¡t lo¡d durihq A¡toG¡|. lt
thc AuloGal program l¡ run whlle thc rnþlne ir et r lonr-lord, rn ln.
crettr In loarl may b. mlllakon tor dotonaüon. Tht rnalna mult b.
runnlng ¡ttht mafmum lord mrl 3p.cd üticlpatrd dürlng nornrel
oporefon.

b. dteck that all wlre hamesses and Eround wires üc altacñ€d and
routed prçerly. Verily lhat the 'DSM tó lgn¡tion'harness is ccnrnected.
Referto Chapier 2 Dbtonation Sens¡hg lùladute rnstarrâtbn. Rerun
tutoCsl. (Reler to Section 4.QS Running The DSN Autûat prcçrtarl.,,

È Rq¡]ggq the€enaor and ¡erun AutoCat. (Refer to Sectim 4.0S Rsr¡rrri?g
The DSM AutoGal Progran.l

The AutoCal value deler-
mined is considered too low.

ALOWerq [owseþcúx) oc-
arc dulrg ttp Altocd pro-
grsn and ilr dsplayed in the
Sel-Potl cdrrnn d th€ Auilo.
Cd Scß€n.

RETIEDYPROBABLECAUSEsYltPloil
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DSM SYSTE]II DIAGNOSNCS AND TROUBLESHOOTING

afd

DSM

a Ch€ck
Electicd nci¡s i¡ bcing seen
Þy the DSM syslem.

Tho DSM sylt.m does nd
ddoc'l ¡ loslr.lì¡or.

b. Replace lgn¡tion Modulc.

lonllion Module nêoal¡vg
pbwerp*n ¡s throu-gh the
DSM.

Whsn powerto DSM syslem
is rcrnwed, thr mgine stops
running.

r61t).

sp€cmc8l¡ons.

b. Disconnect the'DSM to ¡On¡llon' hamess frorn.the DSM module' !'¡¡n
ãir ãõtieiïõóEi¡l motlule. RËapplv power to DsM module' Gmnec{ PG
and retriare data-s€t lrom DSM module'

c ll th€ oroblem oersisls. rep¡ace the EPROM c$¡p ¡ns¡de ths DSM
nioduie. høer to Sea¡on a.13 EPRO.M ChÍp Replac€ment.

2) DSM modulewas Powered
uþ with lgnition Module
conneclêd.

1) lnput voltagas ate
insulffcienl.

3) EPROM chip ¡s c€rrtPt.

All€rlhe DSM rnodule is por-
er€d úp. the grceô pouver LED
lighûs ç. bul lhe LCD insidE
the DSM mod¡Jc ls blank and
lhe DSM does ndtunctlon.

[ffi#ffiffiFRBü#,##ffi
Alarnr and/or ¡huûdom
connectiorË are ncl wired or
rouled popedy.

$üdorn war*q lþttls ue
m rr¡d tha DSM LCDtllsplays
Codo9t (Syslem OK Nor-
malOperd¡m).

m¡sil ba €calcdaled. Reûer to
DSMDab-SeL

a lrr¡im DisI Rehrcncc flORl
Secrion {.6 Eürit g N, ErÈütP

Tlñúno Dlslr Ref€r€nc. he!
be€n ÞrognÍtrt€d llcfiacdy'

Engine tltY{ttg tlocc nol agtee
wilh lht progrrn vCucs.

Î"HïA$$ì""3,1'""H8tË,Hi#ii|fdtriffi effi 
",.rVVnenaoi malor power cylindar oomporionts are rãnoveo. swtrcnaq. Ü

rçlaced, ArnóCd ßtrsl be rerurl

b- Vedfv ûd thc s€risors sc ¡n$ened prop€rly' Sensor MUST hare .

ñi¡jËií ðäñåñuriül-mor¡nüng'stÍt8ce. tniperTec-tiorts in llro surlacc thd
iú ;ensor-mãïtts to c¿r car.Ëc t*gher se¡|-or o4pt{. Reb to S€cücl

3s.ßl;*t3'^9tr¡îåH,ffiiïxHtr'mffi 'nAuñdPrcgrala-.l

c. Oreck thd all wire ham€ss€s and grannd wles ar. e allacñed and

t##Ëf fl hnXñå".1îH$"?'3'SHIS'.ffÉF#'ffi "*"Attoâal Prognn.l

d- check other oossible enEine problems such as: valves hitting liners,
vavìCnming pióton, main feariñgs. cylindsr hearl torque. p¡slon Gocxng

iets, etc.

e.
De

mry

Sorne sensors ae exceedlng
the detonat¡on thræhold
sett¡ngs lor each lndMdual
cylind6r.

The DSM sy3leíì continually
reduces ignition l¡m¡fig ard/or
d¡splap lhe shutdouvn eror
Yvhen detonat¡on ¡s not
present.

e. llthe
nrodule.

b. v€filv that th€ serial cable is connected to the cofr€d c:omm¡¡nicat¡ons
port ltadeø PIA) rvlülinlhê DSM module.

c. Replace DB-9 sedal cable'

d. Rerno\re oow€r lrom the DSM module by disconneding all termlnd 
-

uioari ¡rs¡oå x.e modulefor 1 minut€. Rec.nnect a'¡ ryro rerie'e q'a'

oroblem oersists. üpn rcplace the EPBOM eldp inslde the DSM
F[efei-to Secr¡on 4.15 EPhOM chip Beplacament.

1) Dêfèct¡ve or imProPedY
cônnected DB-9 óeriàl cáble.

2) Coru¡ EPROM chlP.
Unabl€lo reùler/e dda

REIIEDYPROBABLECAUSEsYilP10il
I

{i

ItO'lE: tltl:rxnÛø{lcalrrllÍIlg süggcaüons clo noiløtady iltc prcUefi¡ Næso cf,rtttct Wankssha fuùr Md tuPlE,rf

\
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sEcTloN 4.05

RUNNING THE DSM AUTOCAL PROGRAM

RUI{NING THE AUTOCAL PROGRAII

The DSM A¡toGal program is the automatic calibraüon
of the debnation threshold levels by the DSM lnterface
Program. The DSM module monitors for detonation
using the frequency ouþut of each c$inder with engine
mounted knodr sensors. These knodr sensors must be
calibraþd or'AutoGaled.' During At¡toCal, the knock
sensors are calibrated so that the DSM system can
operate properly.

An A.rbGal should be run the first lime the DSM is
programmed for an engine or whenever a DSM is
programmed for a new applicalion. Additionally, the
DSM system must be re-AutoGaled using the DSM
lnterface Pogram and a PC after doing any remqral.
repa¡r, or replaæment of engine cylinder heads, cylin-
der liners, cy,llnder gaskeùs, pistons, or knock sensons.
This calibraüon MUST BE done using the ArtoOal
proffün as elglained in this section.

Detoneüon muct nol bc
present whlle runnlng

AutoGrl.lf dston¡üon occurt at enytlmc durlng the
crllbrüon prognm, thc AutoCel ¡çsultr must be
dl¡crrdrd end füc AutoG¡l progðm mu¡t bc rrn¡n.

A CEUÏON Thc sensorc glvc an out-
put cvcn wh¡n the cn-

glnc lr not ln dctonetlon. Thc ¡cnror output
lncrcr¡¡r wltñ loed, ¡o thc cnglno must bc at lts
H¡G}|EST LOAD durlng AutoC¡|. lf thc AutoGal
prognn lr run whllc tlh¡ cnglnc lr rt a lowcr load, an
lnc¡¡m ln lord mey bc ml¡takcn for dctonallon.
Thc mglnr mu¡t b¡ nrnnlng at th¡ maxlmum load
rnd rprd enüclpatrd durlng norm¡l opcraüon.

NOTE: At Wt loads, ergine cãara¿'fbrisfcs are wy
different than at hþher loads. TWMIly, fñis resulb in
tottver ouÞut from lp knæk sengrs wlt¡ch, lî blrt
enough, wûll result in a'losf sensor' ermf etßn when the
sysfem ìs wor*W properly. Eftots atay result at low
loads after engine warm up. ïhese eno¡s go away onae
the engine is îriþ loaded. ,f lost ænsof enoß ar€
experbnced at low loads and do ttot ænact flpmselves
as the engÍne ís fully baded, refer b *don 4. 0O, DSM
System Diagnostics And Trouble$ociling.

1. Veriff thatthe engine is running atüre mo<irnum load
and speed anticipated during normal engire operation.

2. W¡Ûr the DSM lnterface Program's Main Menu
showing on your screen, h¡gütl¡gütt'EdiVGeate SeUp-
and press tEnterl (see Figure4.O+1).

NOTE: Fo¡ lnfonnafpn on înstalüng arú/oe accÑng
he DSM lnterfaæ Progrann, referto the whtte ca¡d at
the Mck of this ¡twual wfrich hof'g- the g-lfz' dtsketø
tor ìnstallaüon and accesslng ìnsÛnnfions.

Flgun4.05-1. DSI lntcrfice Prognm ll¡ln f¡nu

A CEUTþN

eEC DSll Control - Vor 6.lt

Eprom ver > 6-x

vrew serla-l LÌnk
Nev Applícatlort SctuP
8u1t

FORM 6278 F¡rsl Ed¡t¡on ¡L05- |



RUNNING THE DSM AUTOCAL PROGRAM

3. On the Edit/Create Setup Menu, highlight"Rebieve
forn DSM' fom this menu and preca Bntert.

4. Several screens will appear indicating that the
data is being retrieved from the DSM module. Then
the VieúEdlt Gontrol Datra Values Screen appears
(see Figure 4.05-2). Thls screen shows the data-set
pararneters. The lnfonnatlon shown on the screen is
stored in the DSM.

5. Detach or copy the applicableAutoGalWorksheet
from the back of thls manual. The blue Auto0al
Worksheet applies to 6, 8, and 12 cylinder engines
(see Tablc 4,05.1 for sample worksheet). Theyellow
AutoGal Worksheet applies to t6 cylinder engines
(see Table 4.05-2 for sample worksheet). Be sure to
detach or copy the worksheet applicable to your
engine application.

(I
Fl¡un a.05¿. VlrwÆdlt Conbol DrbllUu¡l Sorrrn

Trbl¡¿1.05.f . AuûoGrl Wort¡hcct For C, 8, And 12 Gyllndcr

i ....

Scnsor I
SGn¡or 2
9cn¡or 3
saD.or I
Sanror 5
Scnror 6
Scn¡or ?
Scnaor I
scnsor 9
Scn3or ¡0
scnsor ll
Scnsor 12

833 DV
74a DV
?05 Dv
61? aV
7ll DV
833 Dv
831 eV
?93 !¡V
656 nV
082 nv
705 eV
793 lrv

DcÈonatlon
l,aeGl SalGct

llofE¡ Entrl,ca abovc
2400nV rc¡ult Ln a
Dl,rÂblêd SÊnsor.

<tl0> to S¡vr <l8c> to ü¡l,n Ër¡u <15> to ¡üfOCf¡.

l{¡rr-Up Delây llnê
Shutdorn D.låy Tin

300
l5

Sccond¡
sGcondr

RcÈard lc
Àdvancc l'

I Xnock Sånplê(s)
5 No-Rnock Sâ¡¡ple(s)

Every
Every

lLning Di¡h Rcfarênc. 26 gBTDC

<F3> Ib câlcul.t îDR
D-&r¡d Po¡ltlon >
l{ort ådv¡nccd Tinlng l0 .ErDC
llort Rrt.rdad Ìtntng { cBTDC

Dcfault lllring I .BTDC

End of Sanplc nindou 30 .ÀÎDc

Opcn
l0 cESDC

¿l .EIDC

I oE,8DC

Bngl.nc Fantly t vlP cÀ8 Et¡ctNE
Engl,n. Modcl r L7012 V-12
f of Cylindcre r 12
Prtaary tucl ¡ NAtunÀf¡ cÀS PIPELINE euÀ¡.¡tagrcondary Fu.lt D¡cESmR cAS
Coæntg¡

12
rl
10
I
t
7
6
5
4
3
2

I

RUil
T

RUN*RUN,_RUN
T

RUN,
RUN,_RUl,l

J
RUNJ-RUIIÍ_

HIGHEST
'S'VALUE

SET-POINT'S' COLUIIN RESULTI¡
SENSOR

rI
r

¡1.05 - 2 FORM 6278 FirstEdilion



RUNNING THE DSM AUTOCAL PROGRAM

{ T¡blc 4.05-2. AutoG¡l Woltsheet For i6 Gyllnder Englnec

6. To begin AdoCal, press [FSl w?rite viewing the
VieWEdit Contol Data Values Screen. The AutoGal
Screen appears. Figure 4.05-9 shows the AutoGal
Screen br 6, 8, and 12 cylinder engine applications.
Figure 4.05-4 shorctheAutoCal Screenfor t6 cylinder
engine applications.

NOTE: Tlle Auffial resufis slþwn il, tE frguæ and
Etiles pwiW fut thûs manual are for ennrt qúy, M,øl
Attfo0al valt;es wíll vary eWxfrV m tle affihn
NOTE:'L' = LoW 'M' = Meûn\ 'lf - Hþh.
iS' = Sel-Point ìn Fgure 4.05-3 and Fþure 4.06,4.

15&16
13&14
11&12
9& 10

7&8
s&6
3&4
1&2

RUNt'RUN,l-RUN,_RUNt_RUl{
J__

RUI{
,_

RUN
t

RUN(RUN,_;RUN
t_

HIGHEST
"s" VALUE

sET-POtNl "S" COLUilN RESULTS
SENSOR

PAIRS

rI

Àutocal lGrt Tiûl.ng l0 oBIDC

AutdÀtlc Call.bratton of DctonaÈl.on Scn¡or Îhærhold VoltlgGt

lagf,nc TJ,nLng.for Àutocêl proErtD. <Flo> Àcceptrr <ESC> åbortt
i.. :

llcrsagcar

Sênsoa I
Scnsor 2
SGnBor 3
sên3or {
Sensor 5
SGn¡or 6
Sansor 7
Sênsor I
Santor 9
Scn¡or l0
Sên3or 1l
Scnaor 12

IB!lLÂutoc¡l

ATIIOCALTEST
Ttfmc

FORM 6278 Fißt Edition
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RUNNING THE DSiI AUTOCAL PROGRAM

AUTOCAL ÏE8T
NilNG C¡llÉratlon ór.uctonatlon srn.or. llhrGshold . voltÊgêt,..

':::::...1r:.,.1. ::.... .....

. '. :]\

tngl,no Eintng for Àutocal Paogr.E. <lto> Àccspè¡, <EsÞ Àbortr

Àutocal TcBÈ TLel,ng l0 oBTDC

Sênro$ I
Sèn3ort 3
sèn¡or3 5
Scnaors 7
sÊnro:3a 9
sènsors 11
Scn¡or¡ 13
Sên8or¡ 15

2
4
6
I
t0
t2
1¿
l6

tlLåutoCal s

l{c33À9a! r

I

Flgun 4.05..L AutoG¡l Scrrcn For tô Gyllndcr Englner

7. Ver¡ry üat the 'AutoCal Test Timing' on the Auto0al
Screen (see Figure 4.05-3 or Figure 4.05{} is the same
as that fuel's'Most Advanced 'Iimingi (grounded or
opêo. wtrichever is applicable) on the View/Edit Gonbol
Daùa Values Screen (see Figure 4.05-5). lf the 'AutoOal
Test ïmingf lr not the same as 'Most Aclvanced
Tmlng,' snter hg 'Most Advanc€d Tìming' on the
A¡bGal Screcn.

NOTFr AuÞl0c rt üfaút to üÞ V lú g,outffi
lgrtþt seüg vutlddt þ ïvræt Nvatd TnnùB.' Fæ
swtæy ûnl (u W lú ryfi, tp Au&l Scroêr, ttst
ffirg vtß nay æed b b dld as eøaind ln W 7.

8. Press [F10] to accept the'A¡.¡toGal Test Ïming'
value and begin AutoGal. Calibration numben¡ lor each
sensoi will begin appearing ln the "S" or Set-Point
column. When tñe callbraüon process is completed
your screen will resemble the screen shown in
Figure 4.05-6.

I{OîE: lf any crors occur durìng he Auto0al prqram
they wûll b dbplayed as LOW, STAL, or HISP in he

9et-Poínt column on the Auto0al Screen. Addilimally,
an enor message wîll be provìded ìn the "Messages'
box o n the AutoGal Sueen slaffng, Auto0al Aompleted
Wîtt ERRORS.'Seo Section 4.00, DSM System Diag-
nosücs Ar¡d Troubleshooting, to coned problen. Onæ
he prcblem is co¡rected, rerun Autoûal.

NOTE: lt an HISP or STAL enot æa)ìs, the AutoCal
Prqrwn wtll stop as soon as tfle enor ls detecÞd. lf a
LOW enor oútuns, he AuþCalProgram wlll æntlnue
but the Autoûal ¡esulls on the wetvlãdtt funtol Data'
Valrcs Screen will NOT be updated.

NOTE: To sava you r Autoûal resulF to a frle, preæ [F4l
after runníng the AutoCal prognm. Follow the lnstttc'
üons on the screens that follow. The frle wlll be saved b
he drlve and di¡ectory where the DSM lnterîace
Program is located. Thisñle ls NOT retievablethrough
the DSM but can be opened outslde of the DSM
prqran in MicrosoP Notepa& or aword processíng
prqram and then printed. Savlng thc AutoCal rcsultg
to a lll¿ ts NOT a suöstltutc îor savlng to FOil. Be
sure to save the AutoGd results to ROM.

(t
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RUNNING THE DSM AUTOCAL PROGRAM

I
il
ìl
:

1¡

i:

a

(

.@ç

t:

i1;

$

Flgurr 4.05€. VlcúEdlt Conbol D¡ta V¡luc¡ Scrccn

Flgurr 4.0S. Comptdlon Of AutoGrl Prognm

$OSTADVANCEDTIIIING vtcu/Edlt Control DatÀ Valuc8

sanÊor I
scnror 2
sênror 3
sên3or ¡¡

scnror 5
scn3or 6
sèn3or 7
Scnsor I
scnror 9
sên¡or l0
Scn¡or 1l
sanior 12

833 !v
?a¡¡ rV
?05 rlt
617 !v
7{t r¡v
813 Dv
833 llt
793 ûV
656 rv
8E2 rV
705 Dv
793 0V

Dêtonatlon
Lêvêl Sal.ct

lfol8¡ lntrle¡ abovc
2/¡00ûrV r..ult :ln .
Dt¡¿blcd Scn¡o8.

<Flo> to 6¡vlr <EsC> Èo tlaln llcnu <F5> to Àt llucf¡

300 Sccond¡
15 Sacond.

llârtri-Ulr Dclay lLuc
thutdo0n Dclay llna

I Xnock Sa¡npl.(¡)
5 No-Knoch stûpla(3)

Rc!ârd lo
Àdrrancc lc

Evary
Evcry

lto¡t Àdvânccd Tining
llort Rêtarded Tining
D¡fault llninE
End of Sanpl. Windor

10 IBTDC

4 OBTDC

8 OBTDC

30 .ÀTDC

tatc
D-LGAd Pogltlon >

<F3> fo
26lining DJ.rk

IO OBÎDC

I OBTDC

8 CE1TDC

Englnc Uode¡. r
* of Cyll.nders I
Priraary Fuel t
Sccondary Fuclr
CotËntis

PIPELI¡TE QUÀTIÎI

Enginê Santly GÀ,s BNGINE
v-t2

Àutonatlc cal!.bratlon of DèÈonatlon sên.or rhrcehold voltagc¡

Àutocal Tost fising 10 cDTDc

llcaragcr t

Startl.ng LATEST ROll Paogr¡D.

ProEn¡n ls Running.

Àutocâl Conplêtêd Succcrrfully
<!l> Eavc¡ ÀC D¡t¡ to Fl,lantD.

t¡û Othcr Kcy Cont:lnuer

sân¡or I
Sanlor 2
scn¡or 3
Sên¡or a
san3or 5
S.nlor 6
6êoror ?
sênror I
sGnsor 9
scnaor l0
sènsor lt
sanror 12

323
{lI
382
352
323
{70
t70
323
323
323
332
352

323
¡û70

{11
352
352
¡¡70
499
{70
382
470
332
382

Itt
580
alt
382
{¿1
{70
329
{99
{11
558
382
a70

ôt7
tE2
6r?
568
656
?05
193
741
61?
833
568
?05

!ttÀutoCal

.t

i

::

È
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FUNNING THE DSM AUTOCAL PROGRAM

70512

56811

8Et10

617I
7Ut
7937
7056
6565
5684

6173
8822

6171

HIGHEST
's" VALUE

ßuilt_RUN*:RUNt_RUN
*

RUtil
t_

RUir
,_

RUI{t:FUNt_BUNt_RUI{
*t

SENSOR
SEI.POINT "S" COLUIIN BESULÎS

Tablc 4.05€. AutoCal Work¡hect E:camplc - Hun # I Re¡utts

NOTE: TIl€ A,loàal results shown ¡n tte l¡gurcs and Þriles provided in this manuat are lor exampte only. Actual Autoâal values witl vary
depnding on ltß appl¡cation.

Fl¡urr 4.05-7. Vl¡ùEdll Gonùol Detr \lrlu¡¡ Scnqr Wtlh Pnllnlnrry AutoGal F¡ulùr

(f

f\

Ir¡il-Up Dclay Îl.nc
thutdo¡rn Dclay Tlan

300 Sceond¡
15 sècond¡

lrt¡rd l!
ldvanca l'

E\rêry
Bvêry

I Knock Sânplc(r)
5 No-Knoct Sünplê(r!

Îù¡t,ng Di3h RafcrancG 26 oBTDC

<F3> lo Caleulâta IDDR

D-Lad Potltl.on >
lb¡È ådvanccd llntng lO oETDC

üort nêtârdcd llntng I oBfDC

Drfault d.nlng I cBTDC

lnd of Sânpl. llLndor 30 oATDC

Opcn
l0 cDSDC

a lBltDc

I .BIDC

tnglnc Faotly I t ¡P cÀS Eùcl¡tt
lngtnc ttodcl I L?oa2 v-ta
I of Cyll.ndrn r 12
DrlDAry Fucl ¡ NÀlulåf. cts PIPE!¡¡NE euÀlltt
Socondary lurl¡ DIGES¡En cN¡
Cænt¡r

Vl.r/ldlt Control D¡te llalurr

Sênror I
8en8or 2
Sansor 3
scngor ¿l

scnsor 5
sên3oE 6
sÊn3or 7
sênsor 8
SGnsor 9
Sên3or 10
sensor 11
Sên3or 12

6t?
8Ê2
6r?
568
656
705
?93
744
6t?
833
368
705

Dètonatlon
lcvcl Scl¡ct

NoIEr tntriês abovc
2400nV rc¡ult in a
Dl,¡ablcd Scnsor.

<110>.to Savc <lsq> ùo llâln lLDE <f5> to ÀUIIICCÀú
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RUNNING THE DSM AUTOCAL PROGRA]II

(
9. ln a 'RUN #" column on your AutoOal Worksheet,
record the values listed in the "S" or Set-Point column
on the AutoCal Screen. For example, üre values in the
"S'or Set-Point column on the AutoOal Screen in
Figure 4.05-G are recorded ln the sample AutoCal
Worksheetshown ln Table 4.05-3.

NOTE: lf you have a portable pdnter connected to your
PC, press the [Prínt Screen] button tor a príntout of the
AuþCal &reen.

10. Press any key to conlinue. You will reü¡rn to thE
MewÆdit Gonüd Data Values Søeen. ThE "S" or
Set-Polnt values just determlned during thE Ar¡toCal
program appsars in the "Detonation Level Selecf table
on the right hand side of the MedEdit Conùol Data
Values Screen (see Figure 4.05-4.

11. Rerun the AutoOal program two addiüonal times
following Steps 6 - 10. Be sure to record the "S' or
Set-Point column results for each Ar¡toCal you run on
the A¡toGal Worksheet

12. Press any key to continue. You will retum to the
MewÆdit Conbol Data Values Screen. The values
determlned by the last A¡toOal program you ran
appears in the "Detonation Level Selecf tahle on the
dght hand side of the ViewÆdit Conüot Data Values
Screen.

15. Record the circled (highest) 'S' or Set-Point
value ln the "Highest 'S' Value" column on the
worksheet (see Table 4.05-4).

16. Gompare the 'S' or Set-Point values for eactr
sensor recorded in the "H¡ghest'S'\Hue'colrmn on
youruorksheet lf the resutts determinedbreacfi sensor
vary by more than 500 from one sensor b anoher, rcþr
b Table 4.fi)-4 ¡n Sec{ion 4.ü1, D9rll qÍsþn
DiagnæIics And Trotüeshooö¡tg. lf üte values do vary
by more than 5@ from sensor b sensor it may lndcate
1) engine debnalion, 2) senmr mornling ftrpedaciions,
3) unatùached or inconecüy rouÞd wùe hamcsses
and/or ground widng, or 4) oüer ulgine rqlated
problems. The toubleshootirq table h S€c,liü4.00
proddes yru ndh remedes"

17. W¡th the VieWEd¡t Confd Data ì¡Alues Screen
sfrowing, position the cursor in he frrst field Of the
"Detonation Level Solecf table m tha scre€n.

18. Enter the highest set-point value calibraÞd fon
each sensor (see Figure 4.05€). These values ara
recorded on your AutoGal Worlsheet in the'Higlrest'S?
Value'column. For example, in Figure4.05-8, '656'
was entered since it was the highest detonatiqr level
calibrated fon Sensor 1 dudng ¡ll Ar¡toCal programs
completed.

19. Once ali Ure set-point values arp entered ln the
'Detonation Level Selecf table, lhe edtsd data-set
must be saved b ROM. Press [F10] b sawthe od¡ted
data-se[ Hþürlight'Configure DSM Memoqf m the
next menu and press lEnterl. tlVhen the Verifioaüon
Screen appears press [Yl. Several scfieens will appear
indicating that ü¡e data-set ls bdng saved to ROM,
permanent memory on the EPROM cfiip inside the DSM
module. Once the dat¡a-sethas been savedb ROM, a
message will state that the DSM memory has been
configured to ROM. Press any keyto conlinue.

13. lf thls ls a dual fuel application and if possible,
change fuels going to the engine and repeat
Steps 5 - 12 to run the Ar¡toGal program wfiile running
on tho secondary fuel and timing. Record all 'S" or
Set-Point values deternrlned by the A¡to0al program
breacfi sensor on the AutoCalWorksheet.

14. Afu runn¡ng üte ArbGal prograt ns, cirde üre highest
'S or SeÊ-Pdnt relue calibrded during allthe A¡bOals
b each sensor on üre vwlslreet (see Table 4.(Xi4).

FORM 6278 F¡rsl Ed¡tion a.0!¡ - ?



RUNNING THE DSM AUTOCAL PROGRAM

t

Tablc 4.054. AutoCal Wo*shcct Enmptc - Gompleted Results

NOTE: The Autûa,fesulrs st oryn in ttlp figures ard tabtes provided ¡n lhis manuat an lor exampte only. Actual Auloc/'¡l valæs Yill vary

&pending m tl?€ aplication

Flgurr a.OS€. Vllw/Edlt Cont¡ol Drt¡ \laluol Scrrgr lulür Gomplclcd Autocd R¡¡ulùr

i

Cf

(

7A705@705l2

tl?@568568t1

8ta@7938æto

t6t656@617I
?.ß7gt@74I
r33@747gÍr7

?0õ617656@6

?!¡@6!t66565

cl7@5685684

705656@6173

ata7gt833@2

trË@617617I

IilGHESÏ
's'VALUE

BUNl;,FUN.
#.-

HUN
I

RUNt_BUt{,l-RUlrl
f5RUN

,¡l
RUI{l3RUil

t2BUNt1
SENSOR

SET-POINT "S" COLUITIN RESUUTS

'vl.ü/ld.lt Contaol DrÈr V¡lu¡r

gengor I
Scnsor 2
Scnsor 3
Scnsor 4
SGnBor 5
scnÉor 6
Scnsor 7
Sensor I
genÊor 9
Sên3or 10
Sênsor 11
Scnsor 12

656 nv
882 nV
705 Dv
617 nv
?05 nv
7 05 rôV

833 nv
793 !¡V
656 ßv
882 lrv
6l? nv
?tl nV

Datonêt¡,on
Lêucl sê¡ècÈ

NOIE! Ent'rlc¡ ¡bov¡
2l00nv rr¡t¡lÈ Lr À

. Dt¡¡blod S.¡lor.

<110> to s¡vc <8gc> Èo H¡lD H.nu <85> to t@OCtD

sêcondr
tl.¡:û-up Dclay Tl.D.
thutdoun Dêlây Ti¡r.

300
15

sccondt

R.tÀrd l3
Advancc l¡

I Knoch sahplè(3}
5 No-Rnock sânplê(s)

Evcry
Evêry

1ld.n9 Dlak Rcfcrsncc 26 oBTDC

<F3> 1o Calculato IDR
D-Lêåd Position >

lþ¡t Àdvanccd lining l0 oBIDc

¡lolt Rêtârded llning 4 cBlDc
D.tau1t llning I 'BTDC
lnd of Sarnplc lfindou 30 tÀÎDC

Open
10 €BÎDC

4 eBrDC

8 UBTDC

lnglnr lanily r
lnglnc tlodcl r
f of Clllndcrr r
PrLnary Fucl t
Secondary Fuclr
CoüËnt!r

nBP CtS ElËtNB
L7012 V-12
l2

NATttRàf. cAs PIPELINE QUALITI
DIGESTtsR GA,s
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sEcTloN 4.10

LOST SENSOR CHECK TEST ON 16 CYLINDER ENGINES

PERFORfrllNc LOST SENSOR CHECK
TEST ON 16 CYUNDER ENGINES
The 16 cylinder DSM system checks for detonation ln
cylinder pairs and not individually like 6. I, a¡d
I 2 cylinder engines. Because of cyllnder pairs, the DSM
system does not automatically dlsplay lost sensor
alanns on the Display Serial Port Dab Screen. To
dlsplay lost sensors, a lost sensor check must be
p€rforn€d. Completethe steps in this section to perform
a lost sensor check for l6 rylinder engines.

A TEST FOR LOST SENSORS ON 16 CYIJNDER
ENGINES SHOULD BE PERFORìIED WHENEì'ER
THE SAFETY CO}ITROLS AND ATARHS ARE
TESTEDONTHE ENGINE.

A CEUilON t¡kc ru¡c ürr cnglnr lr
et full lo¡d durlng thlr

ch¡ch At ll¡ht lordq cnglnr chrnctcrl¡dc! lrê

1. Access the Display Serial Port Dat¡a Screen
(see Figure 4. 1 O-2) by selecüng 1/iew Sedal UnK torn
the DSM program's Main Menu. Alütd¡gh sensorgtah.ls
is displayed in the'Stah¡s' column, a oensor cùedr must
be manually completed to indicate a bad or d¡oon-
nested sensorontheDisplay Serial PortData Scrren. A
bad or deconnected sensor will be ir¡dicated m the
Display Serlal Port Data Screen during Steps O and 5
that follow.

NOTE: lî a Md o¡ disconnæfbd sensorls defaciad,, üte
DSM tt'odub also dÍsplays a rnessqg.r ott tlro LCD
dìsplay inst& he DSM modt/e'.

2. Pressthe SENSOR CHEO( hrtbn on the DSM litter
once, tfr€ r€d Right Barik LED on tl¡e DSM filt€rüillbe
llluminated (see Figure 4.10-i).

Flgurr a.lGl. DStl Flltrr For tC Gltndrr Engtnr

vcry dlllbnnt tfr¡n ¡t hlghcr lo¡d¡. fþbelty, ürtr
ru¡ultr ln low¡r ouþut from ttrc lmock renrois
wñlch,lf low enough, wlll rç¡ult ln a .lo¡t lcn3oro
cnor ctrüt çûran lñe system lr worklng prop.rly.
Er¡orr mey ncult at low loads aftcr englncwlrmup.
Thctr ¡rror! go twry oncc th¡ cnglnc lr fully
lo¡dcd,

NOTE: ,t þst sensor'enors are experîenæd at low
loads and do not conectthemselves as the englne ls
fttlly læded, refer to Sacþn 4.00, DSM System Diag.
nostics And Troubleshooting.

m
!.Ë

E¡.lt9rr¡iru['fû.¡¡tü

@ oc

oo

Brcltl
BA¡TKI-ED

SENSOf,CI|ECK
Br¡Ttox

LEFÎBAilK
LED
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CHECKING FOB PROPER SENSOR CONNECTION

.. i

. ..'..,.Ì

DSll DitplaY

91
D-Lêâd is

OpGn
l0
10

7
7
I
9

10
10
I
8

10
IO
t0
t0
I
9

11
1l
l{
t{
r2
12
11
l1
t3
l3
1l
ll
11
ll
l2
t2

ox
or
otr
ox
or
ox
ox
otr
ox
ox
otr
ox
OT
or
OT
of,

IL
3n
3L
7R
7Ir
5R
5L
8R
8r
6R
6l¡
2R
2lr
{R
¿lI.

IR

I
2
3
¡l

5
6
7
8
9
10
1l
L2
1t
1{
t5
l6

Tiutng
OBTDC

Degrêo
RêtATd

Statu¡cyll.nderSêngor

lll.n ldv Po¡
{ oBtDC

lla* Àdv Po!
l0 oB'irDc

I

Flgurr rl.lo{. Dlrplry S.drl Porl D¡lr Scn¡n

3. ll there arâ any bâd or disconnected sensors on the
right bank of the engine, the stat¡s shown on the Display
Serial Port Data Screen will change from .OK to
'sensor Lou/'for both cylinders ¡n the pair within three
m¡nutes (see Figure 4.10-9).

4. Afrsr three minutes, pness ttre SENSOR CHECK
hrþn agsln to perbrm ltre sensor test on lha left bank
of the endne.

5. lf there ats any bad or d¡sconnectEd sensors on tho
lat bankof lheengilne,the stat¡sshown onths Dlsplay
Serlal Port Data Screen wlll drange &qn 'Ol( to

'sensor Lovf' for botr cylinders in Üre pair within three
minutes.

6. After three minutes, press the SENSOR CHECK
btrüon again to exitthe lost sensor dted( test The LEDs
will t¡m off.

lþTE: T¡þ DS,ìil s"sfam wíil auþnpürrilfy adt ÜD

'ætts¡or dpc/r¿' rt & Ñr 5 mhutes qú tlp LEDI wlü

fr,ün øff, reùtmtng tlv DgM syeHn b nonp, Wúon.
7. Perbfrn a sensor cfied( wh€nerrcr the saÞty
conbols and alarms are tested on ürE englne.

(r

D-t¿ad Is

Op.n

Dtrplay Scrl¡l Port DatÀ

<ESC> to Ettl

I
2
3
{
5
6
7
I
9
l0
11
12
13
la
t5
l6

lf,
3R
3L
7R
7L
5R
5L
8n
81,
6R
6f.
2R
2L
IR
lf¡
IR

l3
13
l2
l2
l1
ll
t1
l1
12
L2
ll
tl
¡t
l1
t2
12

I
8
I
9

l0
10
l0
l0

9
9

10
t0
10
t0
I
9

Scntor tow
Sênaor tot,

otr
or
ox
ox
OT
or
OT
ox
or
OT
ox
otr
OT
ox

Dêgrcc
RctÀrd

llnlng
OBÎDC

CyllndcrScnSor StaÈu, DSt{ DkplaY

02

ld¡ Àdv Po¡
a '!rDc

lLr ldv Po.
l0 .BÎDC

{-

1.to - 2

Flgurr a.lO€. Dlrplry S¡¡ld Port Dü Scren
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sEcTloN 4.15

EPROM CHIP REPI.ACEMENT

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
ctrip is necessary because thE EPROM chip is'fu||" of
saved data-sets, the EPROM chip is damaged, or the
EPROM cftip is to be upgraded (for example:
version 5.3c to version 6 series EPROM).

NOTE: For EPHOM versìon 6.X (where X ís the
tevisíon leval), the DSM module allows Æ saves tothe
EPROM chíp. For rrcrsion 5.3c, the DSM module allows
fr saves to the EPROM chìp. Oncethe EPROM chip
has been fully confrgurad, the chip mustbe replaced.

NOTE: Øntact your Waukesha Engìne DîsMbuÌor for
EPflOM c/tlp prt numberfor replacement

Damagod or comrpt EPROM chips are referred to
seneral ümes in the bq¡bleshooting suggesüons from
Section 4.(X1. Adamagedorcomrpt EPROM chip could
be caused by any of the following:

. Serial cable became disconnected from DSM mod-
ule wt¡ile the program was being saved to the
EPROM cf¡ip (permanent memory).

. Thê por¡€r þ the DSM module was inadequate or
excæshrely'd¡rtlf dudng EPROM chip save.

. EPROM ctrip was lnstalled improperly (for example,
wtth indentation notch installed facing the wrong
dlrec'tion or plns not allgned in socket).

lnside the DSM module ls a circuit board assembly
comprlsed of two clrcuit boards. The EPROM chip is
located on the bottom chcult board (between the two
drct¡it boards). To replace üe EPROM chlp it is
necessary to remove the circult board assembly from
üo DSM module, disassemble ha circr¡it board assem'
t¡ly, and romorre the full or damaged EPROM cftlp.
Follow the steps ln thls secüon when replacing an
EPROM cftlp.

SAVING DATA.SET TO DISK

To simplify reprognamming of tlre DSM q¡stem afier
EPROM replaoement save the exisüng dsta-set to a
file on dsk BEFORE rcplacing the EPROM cfilp. The
data-set is assigrred a filename and sav€d m disk so
the datra-set can be retalned for reprogramming when
replacing the EPROM chip wiüt the samc verSon cñip.

lVOtìEl tf yan arc upgnding the EffiOM üi, añ DSM
Ûnteúæ Rograzt to ÜÞ cunerû røshn (i,ursiøt 6..8'
nv,he a phtun @ had qy) of Ue satted data-sl sean:
ø he VteútEcfrt Øtttol Dú UaltÆ Sc/sen b úv( ft
easy regranunûry. A æved daÞ,'ú lrwt an ærlíer
veß¡on of DSM æfrita¡e ænllolt b ¡eÙlated decton¡car'
ty wiütütø ¡¡ewq DSM æfrware/EPRAM ú¡p

lf the existing dab-set ls already saved to disk or you
do not want to save the existing daþ-set to a dsk for
reprogramming, continue with the gsc{ion'Replacing

EPROM Cttip.'

1. W¡th the DSM lnterface Progarn's Main Menu
showing on your screeq Hghlight'EdiUGreate Seh¡P'
and press [Enterl.

NOTE: For înfo¡matlon on ìnstallîng andlor aocussing
the DSM tnterface Program, rcter to the whÎte card at
the back of this manual whÍch holds the 9'l/? diskette
for indallaüon and accessing instrucÜons.

2. Highlight "Reùieve ftorn DSM'torn the next menu
and press Bnterl. Several screens will appear indicat'
ing that thE datra is being retleved torn the DSM
module. Then üre MeÛEdit Conüol Data Values
Screen appears. This screen shows the en$ne's saved
data-set parameters. The information shown on the
scre€n is stored on the DSM EPROM dtip (ROM or
permanent memory).

3. Save lhe edsting daùa-set to dsk by presslng [F10]'
(see Figure4.l5-1).

4. Highllght'Save Data to Filensnc'lhom the menû
and press [Enterl.
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EPROM CHIP REPLACEMENT

ïarü-Up Delay Tinr
Shutdorn Dclay flr

00
15 Sccondr

Sccondt3

Rcèard lo
ldvance 1¡

8vèry
Ev.ry

I Xnoclß Sanplc(r)
5 llo-Xnock sr¡nlrlê ( 8 )

D-Lcad Posltion >
llo¡t Àdvanccd TininE
l{ort Rêtârded Îiúing
Dcfault lioing
End of Sânple $Lndor

l0
a
I

30

lining Disk Rêfêrencê
<F3> 1o

Open
IO OBTDC

4 .BIDC

8 IBÎDC

OBÎDC
oElDc
OESDC

3ÀlDC

Engine Fanily :
Engln. üodel. r
tl of Cylindcrs:
Prinary Euel r

Sêcondary Fuel ¡
Cornnents ¡

V¡¡P GES ENGINE
L70{2 V-12
t2

'lcst Datd on ÞSM
Confrgure DSH Hemo!-y
Vlew tlrrrng Ddta

senaor 1
Sen8or 2
Scnsor 3
Sênlor 4
Sen3or 5
Sênsor 6
Scnror 7
Scn¡or 8
SGnror 9
Senror l0
San¡or 11
Scn¡or 12

655 úv
882 Bv
703 lnv
6L7 nv
705 !ìv
705 DV
833 úv
793 ¡¡v
656 Dv
882 úv
617 trv
7lâ ttV

Detonation
Level SêIGct

<E8C> to llÀln tl.nu<110> Èo S¡ve

vl,.Y/EdtÈ ContEoI Dôtr VaIuGs

<r5> to AU!¡OCI&

lfoll¡ lntrlcr ¡bov.
2¡OODV aG¡ulÈ in a

.-. Dlübl.¡d S¡¡ror.

viGr/Edlt control DaÈa vÀ¡oa8

trOlEr Entr:tèa abovG
2{00uV rê¡ulÈ tn q
Disablcd Sêntor.

<tlo> to s¡v. <EsC> to llâLn llênu <P5> to AIIK)CÀ¡.

ïâru-U¡r DeIÊy Î¡.nc
Shutdown Dcl.ay linc

300
t5

Sêcondt
Sccond¡

Enginc ranily : VHP GÀS ElfclllE
Englnc Hodal : 170{2 V-12 Detonatlon

Level selectI of Cylindcra r
ErLeÃry Fuêl I
sacondary FuGl 3

Cæntrr

t2

S¡vc Chol,ccr Èo Dl,ah

t
2
3
a
5
6
7
I
9
10
ll
t2

656 ttv
882 lrv
705 Dv
6L7 DV
705 Dv
705 Dv
833 Dv
t93 !1'
656 Dv
882 Dv
617 Dv
744 t¡v

llnlng Dl.rh

D-Lc¡d Po¡ltlon fDpuè DrÈålll. N¡n¡

llo.t Àdvâncad
Uo¡t nctârdcd
Dofcult ftntng ,$ilflgiiil.'{$iligO
End of saûÞlc

Rotard 1'
ådvancc 1o Evêry 5 No-Ínock (3)

Flgu¡r 4.1$1. Sælng Optlonr lrnu

Flgurr 4.15-2. Entcrlng Fllenam¡ Of Drt¡-S¡t

C:

5. Enter a flename aocord¡ng to tha following proc€-
dure (see Figure 4.15-2). Read all three steps prior to
saüng the file to the disk.

A" Locaþthe eng¡nsþ serial number on ths name-
pate.

B. lf the eng|ne has a'C-'number, rêmorr€ tñ€'C-"
and ür 'f frorn the number. Example:
C-10768þ1 u,ould glw a root ûle namo of
'1028801'. lf the engüne does not ha\rc a'C-"
nurnbcr we all slx digits in the serial number for
the filename.

G. The first üme the confrgwation ¡s saved to the
dlsk add an'rr to th6 end. Thls is to indicate that

thls is the first savê of this configuration. lf
changes are made to the conffguration, savetfìe
nextfile with the same numerical inbrmaüon and
change the sr¡fñx letter to -8". Gontinue ¡n th¡s
mannd br eadr re\r¡s¡on to the filE.

Once eight dtaracbrs have been entercd, the lTle will
aubmâücdy be savcd b the computtr dsk wherc the
DSM prognam ræ¡der. lf theûlename ls leesthaneight
charasters, ptsss tEftterl to save.

NOTE: Whan *vlng þ disk, he dab-æt wil, b sM
ta the drlve and dlrectory where ûc DSM lntarfaca
Prognm ls located.

6. Press IESCI to rehrrn to the Maln Menu.

f
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EPROM CHIP REPI-ACENíENT

t
REPLACING EPROT CHIP

1. Disconnect the DSM module from the lgnition
Module by removing the'DSM to ignition" harness from
the 14 pin c-onnector on the side of the lgnition Module.

A WARNING
Dlsconnoct all eles.trlcal power supplles before
makln g any conn.ctlon¡ or servlcln g any part of the
clcctrlc¡l ryrtrm. Elcctrlcal shock can ceusc 6c-
verc pürond lnlury or d¡aür.

2. Remove powerfrom DSM module

3. tåbê¡the wt¡ite connectors on the lefr side "1 (top),
"M' (middle), 'B' þottom) (see Figure 4.15-9). These
wires need þ be identified so that reconnections of the
wires arE made conecüy.

4. Disconnect allthe wire stips from inside the DSM
module including the white wire connectors
(see Flgure 4.15-3).

wHmwBEcoNilEgfoBs

SCREWLOCAAOT

WIRESTRIPS

Fþurr tl.15€. Dl¡conncctlng Wrc Strlpr

5. Remorc the four comer screws securing the circuit
board assembly to the DSM module.

NOTE: Scraua are sealed wÍth LocþTe@ to prevent
loosenlng under vlb¡atíon. Be sure lo use l-octite@ on
screÙ?n when reínstallíng.

6. Carefully remove the chcrit board assembly through
the front of the DSM module.

NOTE: tf Wu cannot remove the clrcuÍt board assem-
bly ûrcausc the wíre connectors are blockíng the
opanîng, ramove the bottom plate from the DSM madule
(see Fgure 4.154). Tha wires can be pulled out of the
module and the círcuìt bard assembly will come out
through the frcnt of the DSM module.

7. Remove the three screws from the top circuit board
in the order shown in Figure 4.15-5.

Flgun 4.154. Rrmwlng Bottotn PLb Ot DSI lodul¡

Flgun4.15€. Rrmovlng Scr¡wr Frcm Glrcult
EorydArrrnbþ

8. On the right side of the circuit board asscmbly is a
blue connector wtrich holds the two circuit boards
together, Using a small frat screwdriver, pry apart the
blue conneotor atthe three notches (see Figure 4.1 5-6).

Flgun 4.15.ô. Dl¡a¡¡¡mbllng Clrcult Boerd Arrlmbly

BOTTOII PLATE

crRcurT
BOARD

ASSEIIBLY

2,:i..

C' H CU IT B OAND.ASSETIBTY

BOlÎOmCnCUlTIOARO

BLUE TOP CTRCUIT
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EPROM CHIP REPLACEñ'ENT

9. The EPROM chip is located on the upperleft side of
ü¡e bottom circuitboard as shown Flgure 4.1õ-7. Atths
same time, press down the two blue hbs located on
both sides of the EPROM ctrip and the chip will pop off.

EPBOII GHIP

BOTTþT CIFCUIÎ BOARD

Flgurr 4.1$7. EPROT Chlp tocrllon On Bottom
ClrcultBo¡d

10. Remove the fulildamaged EPROM chip from the
circuit board.

'11. Carefully place a new EPROM cfiip in place on the
circr.rit board. MakE sure the notclred sidE of the EPROM
cfiip is insblled to face toward the right side of the circrit
board as sho¡n in Figure4.l5-Band Flgure4.15'9.

A WERNING
Thr EPROI drlp must bc lnrtrll¡d ¡o ür¡ lndonta'
tlon nodr on tñr cûrlp ll lmtdl.d fo f¡cc lorard tñc
rlght rldr oú lh¡ bottom cltcult boüd. F¡llu¡c to
ln¡t¡ll lh¡ EPROT chlp corrccüy wlll rr¡ult ln a
non-fi¡ns{onJ DSll modulc rnd tho EPROM chlp
wlll no¡d to b rrplacsd.

12. Press üê EPROM chip into place making sure that
all the pins of the EPROM chip are aligned with Ûte

soc{<et Failuretolnstallthe EPROM conecüy will result
in a non-funcüonal DSM module.

NOTE: lf thc plns on the new EPBOM chìp do not align
wlü, üß slolc;keton the clratÌt bard, press on the slde ot
the plns vety æ¡afully untÍl ptn altgnment allows for
lnsÞ¡llún.

13. Afur thc nar EPROM cfiip ls installed, caretully
allgn the top drcr¡it boatd with ttre botWn circr¡it board.

14. Press the drct¡'lt boards bgetrer so the blue
connector on the rlght sides of the circuit boards snap
togather.

Flgun4.l5€. Conrct EPROII Chlp Dlncüon

Fþurr llf 5€. EPROI Ghlp locrüon On Botb¡n
ClrcultBo.tÚ

15. Secure the two circuit boards rrith the threê screvus

removed in Step 7.

16. Place üre circuit board assembly into the DSM

module.

17. Secure üre circr¡it board assembly to the DSM

module with ü¡e four serews removed in Step 5.

18. Reconnect all wire sfips andwttiþwire connec'tors

inside the DSM module' Make sure üte wfiite oonnec'
tors are reconnected ln the order rnarked ln Step 3.

NOTE: tt you had þ remove the årit/oim platc of the
ÐSM motlule to ranþve tha circuit ûplaftt assertlû¡ly.

ninsÞll ürrtløin plate.

19. Reapply povuer to the DSM mod¡lE.

C-:

EPROII CHIP

PINS

NOTCH
(MUST FACE Rlcllr)

NOTCH

I"EFT RtcllT

EPROTI CHIP

BOTTOT
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EPROM CHIP REPLACEIIENT

(

REPROGRAHMING THE EPROIJ| CHIP

The EPBOM 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
intemally mounted LCD display will read "99" (no data).
The DSM module is sensing thata new EPROM chip is
installed in the DSM module.

. lf you want to rÊprograrn the EPROM chip with a
completely new data-set, complete the program'
mlng steps in Section 3.1O. ProgranmÍng The DSM
S¡rsfem For A New Appllcation.

. lf you have a saved data-set on disk and want to use
that information to re-program üe EPROM chip,
complete the steps in "Reüieving A Saved Data-Sef
below.

NOTE: lf you ara upgrading the EPROM chip and
DSM lnte¡faæ Program from a previous software
veæion (example Versîon 5.3c) to the current version
(vercîon 6.X), you may use tåe values from a prøvious
data-set to reprogram the DSM syslem. However,
DO NOT use Auto0al values from older versions of
DSM sottware when reprogrammlng a newer vercion.
When upgrading to the cunent DSM lnterface Program
software you must rerun the Auto0al program. Referto
Seclion 4.05 Running The DSM AutoGal Program fo
runthe Auto0al prqram.

Rctlwlng A S¡vcd Data-Sst

1. W¡th the DSM lnterface Program's Main Menu
strowing on your screen, highlight'EdiVCreate Set¡C
and press lEnterl (see Figure 4.15-10).

NOTF* Vertty that the DSM r¡lodule is disconnected
fta n üþ lgnllÍon Module before repngramming the
EPflOM chip. lf the DSM module ís not disconnected
lrcm the lgnltíon Module, dlsconnect the "DSM to
þnl&in' harness from he I 4 pîn DSM connector on the
sìde oîthe lgnìfan Madule.

NOTE: For ìnformatíon on installing andlor accessìng
the DSìil lnterface Program, refer to the whÎte card at
the Mck of thls manual which holds the 3-lf7 dÂsketle
for lnsbllation and accessìng instrucüons.

2. On the next menu hlghtight "Reüieve from Filename'
and press [Enterl (see Flgure 4.15-11).

3. Hlghllght the file name (serial number) you want to
open ard press Bnterl (see Figure4.r5.12). The
McwÆdlt Conüol Data Values Screen app€ars with thE
saved data-set lnformaüon.

Flgurrf.lS-10. DSI lntc¡l¡cr Prcgnm ldn l¡nu

Flgurr1.15-11. EdltlCtút Srhrp trnu

Flgun llt5-12. Sdrctlng Fllr N¡m¡ Of Srv¡d D¡tr'S¡t

ü

\,

CEC DStl Control - Vcr 6.1(

Eprsm vcr-> 6-X

t1Ttt?ilñrÎlrt
vlew ScraÀ"I Llnk
Ne'ApPllcüLlon SctuP
Qu rt

Retrìeve from DSI¡
ffi
Create Næ DðtaFet

FLlc Sclcct

t0{4301A.DSl,t
104{3018. Dsùr
39872t0A.DSM
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EPROM CHIP REPI.ACEMENT

4. The infonnalion that is shown on the VieWEdit
Conùol Data Values Søeen has NOT been stored on
the DSM rnodule's EPROM chip (pennanent memory).
Press [F10] ùo save the loaded data-set to ROM
(permanent mamory). Highlight "Configure DSM
Memo4f on the next mcnu and press Bntarl. When the
Verification Screen appears press ffi. Severalscreans
will appear indcaüng that the data-set is being saved to
ROM, pennanent memory on he EPROM chip lnside
the DSM rnod¡le. Once the data-set has been saved to
ROM, a messags will staþ that the DSM memory has
been configuredb ROM. Press any keyto continue.

5. Reconnectüe DSM module b the lgnilion Module
by thrcadng tha'DSM b ignltion' hamess from the
14 $n connetrr on the side of the lgnition Module.

(r:

{-
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WAUKESHA ENGINE DlVlSlON, DRESSER INDUSTRIES, !NC.
ExpREss LtMtrED wABRA¡trY ron cusrom ENcINE cottrnots@

INTRODUCTION
, Custom Engine Controlsù (CEC) arc sold as standard, or as çtiom on new Englnes or as Genuine Service Parb. rnd include thê Detonãtktn Sêns¡ng Module
'l fOsi¡i, ¡rir Ët¡et Uøuie Oft*1. iuôo Conrro¡ Uanagement S¡lstem FCMS), añd þn¡t¡on Module (lM),or any ollþr contol dÊvice itenlifi€d as a CEC product

I.IERI¡IS OF EXPRESS UillTEDWARRAìTTY
Wht*sstE Eng¡¡ Divbi¡n wamn6 that r wl mpai a fgpþ. AT fTS AECÍ|ON Alq EXFENSE any CEC iìslaþd (n æ €ngrË, c Eftgitrl 

I 
ü eË4 $?ffin#* t --fm¿.a¡f ;sræt¡* UyUeri*es¡¿ à pu*rase¿ ¡s a Gent¡ha Seruice Part, wt*h goæs t lnr,gld a tþlact h nldgbl or wodcnsshþ

IL TEBII UilfTAÏO]{S OF EXPRESS UII¡TED VT'ARRANTY

A. Th¡rcorerEÊshå[commeræ€uponhil¡alnewProductstart-updatsorlh€pr¡rchrsedalê.¡nthêcaseols€nic€püù3saþs,andshdexpkeußonlheærl¡l
ol the forloriry:
t. New Ptodus:t¡

Â 12 tEnll1r âtler the ¡nit¡al nerv ProdtDl sbrt-LF dglel 0r

B. 2a |rþnth3 alt€r the o¡¡gind Bh¡pmenû dale ol the cove¡ed Produc-ts by Waukeslu Ergine Divbion,

¿ Geilrtas.ñricePart3
À t2 mû$! Ûorn th€ dalo lhê CEC ¡s ûI ¡nþ s€n icc: q
B. f g nonüû trom lhe FÍch8¡. dtle.

B, Notwiùufnr'l¡ürrfor.going,Wa.¡ke¡hafr¡rtlrrwar¡anÈthatllwilreqrhorr€plaoc.ATlTSELECÎONAt¡OÐ{PENSE.anycønpnotollbJhûn[f
pÉ¿ua Oanag.d ¡¡ tti O¡ect r¡adl ol ¡ wanantable dsl€ct in å CEC producr.

I[ WAUKESHA'S RESPONSIB|uNES UilDER THE EXPBESS UIIITED WARRANTY
muk€shr $rl b. rctponsbÞ b:
A Thc np¡F q' r.p¡aê.m€nt, at Wel(¡shâl clec{ion. ol coygrÊd dgFcq,ve part¡ and ¡ll Fasonabþ lsbor t€qËred r€gsrding å wâttanû.d Èilue duing tho

¡xpe¡i ¡nrn¡O ù,¡nanty tcrm, ¡¡ ¡¡ætr l¡¡or shrf be provlded by Waukesha's aljlfþr¡z€d contrrctor or dbl¡ihJtor'

B. For ùa rag.h ol CËCl ¡lstrll€d on product¡ sh¡pg.d trom Waj(esh4 r€asonabþ ard n colsâry favd tfld €xp€n8€s ¡ncì¡red bY VlAli(Ghtb authoñzed
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AUTOCAL WORKSHE & T2 CYLINDER ENGIN
The AuþGal worksheet is to be used to assist you {er¡ ptogr"rming the DSM module during ¡¡1e6"¡ programming.Detacñ or copy this worksheet utren uJe oiüil 

"rrËhã;iT*ärirãd foiDéM rooul" programming.
NorE: Thls worksheet appties to 6, 8, and 1.2 c¡dkder englnes. The yellow worksheat applles to I 6 cyttnder engines.Matcesweyouuseütetiri¡*snætñáltppt¡"s'to:wir-üg;;l'appt¡raüon. l

ìtor* uæthìsvrcrksheetwlnn runnitgnT ofulrlgcll Prognn as desc¡írxrd ìn secfion g.fe programmingTheDsM s!/stÊm For A NewApflicaüon, 
"ía 

s*uon¿.os,-nunn-¡öTho DsM a"t"c"lÞ-rgrarr,.

About The AutoGal prcgram
Tl: O9U ArtoGal program is the autmatic catibration
of the detonalion threshold lwels bythe DSM lnterface
Prognam. The DSM module monítors for detonation
u$ngfhe fequency ouþut oJ eadr cylinder with engine
mounbd debnalion knock sensors. These kn-od(
s€nsors rn¡st be calibrated or .AutoGaled.. 

During
Arto@, the kno* s€nsors are calibrated so trat U¡ã
DSM sysbmcan operate properly.

An A¡bCd shoutd be run the first üme the DSM lsptogfiamtrþd br an engine or whenwer the DSM is
programmed br a new applicaüon. Addiüonalty, the
PSM sllsbm must be re-Äutocaleo uitng ü,e-bSu
Inbrface Program and a pC after doing any removal,
repair, or replacement of engine clinoär treads.

cylinder liners, rylinder gaskets, flstons, or knock
sensors; or when upgrading to a new rærslm ol DsM
sofrrrare. This calibration MUST BE done using the
A¡toGal program.

NOTF* lt üæ ræulb ¡eætff h üp }figtÞst S,l/âtÞ.dnn vary W mora than ffi îrorn-oæ str banüq, refer- b TAæ4qr4, ftSM S¡/ftr,nurúlffiùrg', tut &Gtut4.æ d f¡a OaaiUor¡
S€ndng lrlod¡le lnstallatim, Opedon, And Matrbr¡s¡æ
91tP furn azza¡.,f üþ wútæ & vary by r'ære üwt
5æ ftom snstr þ senry il nray hdúdú U ã&þM*n, 2)ænsrr ,tuuiútg npåAÈrli
3) utrW ø Mynr¡bd ¡r*u tp¡næ ¿rd/orgntú nùhg, ul) ofñerøqtp rM p*ns.

0 AutoCll Worksheet For ôr 8, And 12 Gyllnder Englnes

DATE:
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ENGINE S.ITHNUIIBER:

12

1t
10

9

t
7
c
t
4
3
2

I

HIGHEST
's'vALlrE

sET-POhtÍ .s" courlt{ BEsULÎS
SE]6ON

r
rr

r

r
II

r

Ir

I

Irr
rr

,

Form æ78 Flrsl Ediüon



:

i

!

I
I

t

AUTOCAL WORKSHEET (16 CYLINDER ENGINES)

The AutoOal Worksheet is to be used to assist you when programming the DSM module during Autogal programming.
Det¡ach or copy this worksheet when usE of fre worksheetis required for DSM module prolramming.

NOTE: Thisworksheetapplîes to 16cylinderengínes. Thablueworksheetapptiesto6, B, and tpqtindæengûnæ.
Make sure you use ffie vwrksheet that applìes to your engíne appticatìon. 

' -

NOTE: Use lålÍs worksheet when runníng the DSM AutoOal Prognnn as desc¡íbed Ín Section S. f e programmlng The
DSM System ForANewApplication, and Sætìon 4.05, Runniág The DSM Ar¡toQalProgram.

I
¡:

I
I
I
:
I

About The AutoGal Program
The DSM A¡bGal prograrn is the automatic calihation
of the detonalion threshold levels by the DSM lnterfacs
Program. The DSM moduls monitors br detonaüon
using the frequency ouþut of each cy{inder wr'th engine
mounted debnation knock s€nsors. These knod(
sensors must be callbrated or 'AutoGaled.' Dudng
A¡bCd, the knodt sensors are calibrated so that the
DSM system can operate properly.

replacement of engine cylinder heads, úTl¡nd€r liners,
dstons, or knod< sensors; or when r,pgnading b a new
version of DSM sorfrvyare. This calibrat¡on MUST BE
done using the AutoGal prograrn.

NOTF* ,f üþ tælb ÊØW fnün?þ/nrs/. S'yalp.
dwn vary by npæ than ffi ftüt ø¡a çrsor to
üþM, æîêr b TAffi4.(W, frSM Sycbnt
Ttotd/es/lrr1i4g'', i1 Sêcürr 4.æ d llp Dcbndion
Serdng Modulê lr¡sHldon, Operdim, And ilCrÈnsrco
Manud (Futt æ78| ,t üÞ wltÆ ü vay fi nno üøt
æO fiot¡, aans fo sensø ìt may ffiffi t) engha
&tanafran, 4 srirtæ¡ firø.raffng itW*UmA
3) uMnd æ My rou/Þd vtta lpmæsrs andloj
gqnd wítùtg, u 4) otlw engirc ¡ffi ptfuæ

Ar¡ AutoCd should be run thE first time thE DSM is
programmed for an engine or wt¡enever the DSM is
prognarnmed for a new application. Addiüonall¡ the
DSM system rn¡st be re-Ar¡toOaled uslng the DSM
lnterface Program and a PC after doing any repair or

AutoCal Worksheet For t6 Gyllnder Englnes

DATE:

-

PERFORMED BY:

ta ENGINE SITE/NUIIBER:

15&16
13&14
11&12
9&10
7&8
s&6
3&¿o

1&2
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TDI TURBOTWIN
Engine Air Starters

INSTALLATION AND OPERATING INSTRUCTIONS
MODELS T1 PBT| 121 T1O6F/T1 12F,T112D1T121D
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TDI TURBOTWIN
FROM TECH DEVELOPMENT ING

INSTALLATION & OPERATING MANUAL
FOR

MODELS T1 O6F/T1 12F, T112BIT 1218, T112DIT 12'IÐ
TURBINE STARTERS

USE WITH COMPRESSED AIR OR NATURAT GAS
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TDI TURBOTWIN
FROM TECH DEVELOPMENT INC

1.0 GENERAL INFORMATION

This manuai provides instructions fo¡'the installation and

operation of the TDI TURBOTIAI/N Starters. lf there are
questions not answered in this manual, please contact your

TDI TIJRBOTWN distributor or dealer for assistance' See

Appendix A for the listing of distributors by state.

The TURBOTWIN models are turbine driven starters with
an inertially engaged starter drive. Depending on the starter
model and engine installation, the IUREOTWN starters
have applications ranging from 1000 CID (16 Liters) on
diesel engines and up to 20000 CID (320 Liters) on gas
engines. The IURBOTWIN models are suited to operate
within a wide range of inlet pressures and ambient
temperatures. Refer to Figure 1 for general specification
information. The engine size and parasitic loading will
determine the exact minimum pressure that will assure
reliable starting.

The TIJRBOTWN starters are designed for operation with

compressed air or natural gas; materials used are
compatible with usourn natural gas and marine
environments. Small amounts of foreign matter or liquid in
the air stream will not adversely affect TURBOTWIN
starters. As with all other TDI starters, no lubrication is

required in the air supply.

You need to review the rest of this manual before installing
your TDI TURBOTWIN starter.

Note

Throughout this manual, the term "ait" ls used to denote the
starter drive medium. Unless otherwíse stated,'aif means
either eompressed air or natural gas.

WARNINGS, CAUTIONS AND NOTES

Certain types of information are highlighted in this manual
for your attention:

WARNING - used where injury to personnel or
damage to the equipment is likely.

CAUTION - used where there is the possibility of
damage to the equipment.

NOTE - used to point out special interest
information.

1.1 DESCRIPTION

Figures 2,3, 4 and 5 show the outline of the four basic
TURBOTWftnodels of starters. All models feature three
basic subassemblies: a unique two stage turbine motor
section, a planetary gearbox section and an inertia drive
assembly.

Compressed air or natural gas is used to power the
TURBOTWIN through the inlet port. The air or gas is
expanded through the first nozzle or stators. The high
velocity gas impinges on the first stage rotor to yield torque
to the gearbox. The gas is further expanded through the
second stage stators which impart additional torque to the
second stage rotor.

The two stage motor section featureö greater stall torque
than a single stage turtline plus aerodynamic speed control.
This aerodynamic speed control helps protect the
TURBOTVVIN starterfrom damage caused by starter motor
over speed. ln addition, a steel motor housing module and
low-mass rotors provide fail-safe operation.

AX TURBOTWINS employ the same basic 7.5:1 ratio
planetary gearbox. Reliabili$ and part commonality are
des(¡ned into all TURBATWNS. This low gear ratio allows
ûre turbine motor to spin at low speeds for long bearing life.
At a typical 3000 rpm ¡inion speed, the turbine is cruising at
^ l^.., 'lât^at ,ãñ
Cl tr.rW ¿¿,\rtrv I pl I l.

A simple and reliable inertia drive delivers the torque to the
pinion. The pinion b ürrown out to engage the engine's ring
gear by the turbine motor's acceleration. Líghter weight
rotating parts used in the TURBOTWN provide low inertia
and even "softef engagement. ln the event of over-
pressure, the friction clutch used in every TURBOTWN
protects ring gear teeth from static torque overloads. ln

addilion, an inertia engaged starter eliminates the need for
complex pre-engagement control plumbing...and is easier
to install and maintain than pre-engaged type starters.

1 .2 PRODUCT IDENTIFICATION

Figure 1 lists the available part numbers for the TDI
TURBOTWIN Starters. The starter nameplate which is
pinned to the turbine housing contains the following
information: model number, serial number, part number,
direction of rotation and the maximum rated operating
pressure. An example nameplate is shown in Figure 7.

The model number is a shorthand description of the part
number. The part number is described as follows:

Publication T1-702
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R. RIGHT HANO ROTATION
L. LEFT HANO ROTATION

DRIVE ASSEMBLY CODÉ
(SEE FIGURE 6)

CHASSIS TYPE OESIGNATION
B. SAE 3 MOUNT, HIGHÊR HORSEPOSER

(SEE FIGURE 2)

O - HEA\¡'I DUTY "O'STYLE MOUNTING
(sEE FIGURÊS 4 AND 5)

F. SAE 3 MOUNT, LOWER HORSEPOWER
(sEE FTGURE 3)

ENGINEERING ASSEMBLY
ÞRAWING NUMBER

NUMBER OF NOZZLES
(5, 12OR.21)

TURBOIWIN FAMILY OF
SfARTERS

The direction of rotation is either right had or left hand
rotation as defined by Figure 8. Right Hand rotation is

defined as counterclockwise rotation as viewed from the
exhaust end ofthe starter.

The serial number is coded as follows:

SEQUENTIAL NUMBER

MONTH MANUFACTURED

YEAR MANUFACTUREÐ

The maximum operating pressure is also stamped on the
nameplate. The example nameplate shows 150 psig. This
pressure is measured at the check port on the starter inlet
with the starter in operation.

CAUTION

Exceeding the mafmum operating pressure shown on the
nameplate may result in drive failure, damage to the starter,
damage to the engine or cause personal injury.

The proof pressure is 600 psig and is also shown on the
nameplate. This means the turbine housing will not burst
when subjected to a static pressure of 600 psig.

'þures 2,3, 4 and 5 show the installation drawings for the
four basic variations of the IURBOTWN Starter.
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TDI TURBOTWIN
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C TBI o
fngine A¡n Stanter

rnou Tf CH DEVELüPMENT, INC
A BARBER_COLMAN CI]MPANY

6800 PEE AVE., DAYTON, OH 45414
MIDEL ND. SERIAL NO.

T1i2B 950 4-?rB

T 11?-60 0 01- B 1R

PART NUMBER

CV (RH) CCV H)
AIR OR NAT. GAS

USAGE

MAX PRESS 15 0' PSIG

MEASURED AT INLET VHILE EPERATING
PROOF PRESSURE OF HOUSING IS 600 PSIG

\ , ^ ñf,rrtr/-. D0 òET OPERATE UT{0ADED 0R VITH0UT
W r¿ìKl\Il\Ui rucsns GUARD oR EXHAUST FrrrINc,

C u.s. PATENT {soe'e6 O

Figure 7. Nameplate

LEFT HAND
ROTATION

RIGHT HAN
ROTATION

Figure L Direction of Rotation as viewed
from exhaust end of Starter.

I.3 PHYSICAL CHARACTERISTICS

Figures 2, 3, 4 and 5 show the outlines and package
dimensions of the four sizes of TURBOTWIN starters.

3

X

214o495

I
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T121D T121-60OO,|D6L 3.17.230-90 300LEFT HAND 2-22796
T12t€000+D5RT121D 30-90 RIGHT HAND3.1-7.2 2-27çr5300

't1'120 T112€0004D61 60 - 150 LEFT HAND5.2- 11.4 2-n7Sß300

T112Ð Tr12-60001-DsR 5.2- 11.460 - 150 RIGHT HAND 2-22795300

T112D Tr 12S0003-D2L s.2 - 11.460 - 150 300LEFT HAND 1-19083

1112D 60 - 150T112SO001D1R 5.2 - 11.4 300RIGHT HAND 1r8828
T121D T121-60003-D2L 30-90 LEFT HAND3.1-7.2 1-19083300

't1210 T1 21 -60003-D1 R 30-90 RIGHT HAND3.1-7.2 300 1-f8828
T1'I2F T1't2-60002-F4L 3.1-7.230-90 LEFT HAND 2-21ß160

T112F T1 12-60002-F3R 3.1 -7.230-90 160RIGHT HAND 2-22147

T106-60002-F4LTIO6F 60 - 150 5.2-',I1.4 't60LEFT HAND 2-21Æ
T1O6F T106-60002-F3R 60 - 150 5.2 -'t1.4 160RIGHT HAND 2-2147
T1128 T1 12-60001-B2L 60 - 150 5.2 - 11.4 3(nLEFT HAND 1-19083

T1129 Tl 12-60001-81 R 60 - 150 RIGHT HANO5.2 -',t1.4 1-18828300

T1218 T12r-60001-B2L æ-90 LEFT HAND3.1-7.2 1-19083300

r121B, T121-60001-B1R 30-90 RIGHT HAND3.1 -7.2 1-18828300

MODEL NUMBER PART NUMBER PRESSURE
RANGE (PSIG)

PINION
ROTATION

PRESSURE
RANGE (BAR)

TDIDR|VE
NUMBER

MAX STATL
TOROUE lÞfr

TDI TURBOTWIN
FROM TEGH DEVELOPMENT INC

Figure l.TURBOTWN Starter Part Number

Figure 2 shows the Models T'112B|T121B which are 20.1"
long overall and 8.2" in height. This model weighs 54
pounds. The turbine housing diameter is 6.8" which is

common to all TUREOTWNS. The rotary inertia of all

rotating components is 

- 

lb-in^2.

Figure 3 shows the Models T106F/T112F which are 17.4"

long overall and 8.2" in height. This model weighs 47
pounds. The turbine housing diameter is 6.8". The rotary
inertia 

.of 
all rotating components is 

- 

lb-in^2.

Fþure 4 shows the Models T112D|T121D which are20.1"
long overall and 8.4" in height. The mounting flange is 10.2"

wide. This modelweighs 70 pounds. The turbine housing

diameter is 6.8". Thè rotary inertia of all rotating

components is 

- 

lb-in^2.

Figure 5 shows the Models T106F/T112F which are 20.4"

long overall and 8.4" in height. The mounting flange is 10.2"

wide. This model weighs 70 pounds. The turbine housing
diameter is 6.8". The rotary inertia of all rotating
components is 

- 

lb-in^2.

I.4 PERFORMANCE

Graphs of the performance curves are shown in Figures 9
through 12. These graphs feature pinion torque versus
pinion speed (rpm) at constant drive air pressures and shaft
horsepower versus pinion speed at constant drive air

pressures. Pinion speed is shown on the hodzontal axis.

The pinion torque b shown along the lefr edge verlical axis.

The shaft horsepower b shown along the right edge vertical
axis. Air consumption rates are given for the various drive
pressure lines. These performance curves feature air as
the drive gas and have open exhaust (standard exhaust
guard) which have basically no back pressure.

2.0 INSTALLING THE STARTER

WARNING

Do not operate this starter unless it is properly attached to an

engine.

lnformation on typical TURBOTWIN installations is shown

in Fþures 13 and 14. The components illustrated mayvary
in shape, but there must at least be an air source, a starter
valve or switch and an air piloted relay.valve in order to
properly installüe TURBOTWN starter. Refer to Section 3
for information on TDI accessories.

2.1 GENERAL

Figure 13 shows a typical starter installation using

compressed air. The starter ís mounted to the SAE 3 engine
mounting pad and is secured with three 5/8" bolts on '

|'URBOTWN models TlXXB and T1XXF. ModelTIXXD
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TDI TURBOTWIN
rnou TEGH DEVELOPMENT INC

DRIVE PRESSURE CHECK PORT
I/4 NPT 14.76

R3.3Ç --7

5.17

6.1o
DIA

GAS VENT PORT
(3/8 NPT) MUST BE
PIPED AWAYWHEN
USING NATURAL GAS

9.95 TO
'r MOUNTING

/ suRFRcE

PARTIAL VIEW A.A

has the hearyduty "D" style mounting flange which also
uses three 5/8" bolts.

The air line to the starter contains a pressure regulator
(when necessary) and a manual or remotely controlled
valve. All TURBOTWN starters features a 2" NPT pipe
thread on the inlet port.

Most compressed air installations may use the standard
exhaust guard. Fþure 17 lists the optional exhaust hardware
kits. Figure 18 shows illustrations of the various exhaust
options.

2.2 ORIENTATION OF THE STARTER

lf the factory orientation of the starter's pinion housing
'ssembly, in relation to the inlet port, does not fit your
engine installation, these components can easily be re-
oriented. Refer to Figures 2,3, 4 and 5.

Publication T1-7O2
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EXHAUST PORT - STANDARD WITH TURBINE EXHAUST
GUARD INSTALLED. OPTIONAL EXHAUST PORT FITTINGS
AVAILABLE. FOR EXAMPLE:

3" 90 DEGREE ELBOW KIT (T1OO-27O15)
3" EXHAUST K'l-l (5.2-26947)
4" EXHAUST KIT (52-26949)
ECP EXHAUST KIT (T100-27068)
MUFFLER KtT, 21 NOZ (T1OO-27O74)
MUFFLER KtT, 6,t12 NOZ (T1 OO-27O75)

Figure 2. Model T'l12BlT121B TURBOTWN

MOTOR MAY BE ROTATED TO (T2)
DIFFERENT POSITIONS RELATIVE TO
DRIVE OPENING FOR BEST INLET PORT LOCATION

llilruRBOTWNS havethe capatúlityto rotate the inlet port

relative to the drive openíng for the optimum inlet port

location. the number of different positions is 6 to 12

depending on model and application.

The starter should be installed with the inlet valve in a
position between horizontal and straight down. Any
condensation will be resûicted to the air lines, and not in the
starter.

CAUTION

All screw threads are treated at the factory with a fastener
retention compound. Every screw and tapped hole must be
clean and have a drop of Loctlte 290 applied to the threads
before being reinstalled.

AIR INLET PORT
2" NPT

.a8

2.OO

SAE 3 MOUNTING FLANGE
CLEARANCE HOLES FOR

5/8 DIA BOLTS

NG SURFACE

120

56

A

A

.25

3.52 __1"
ESH

5.750 DBC

3.6.2413.6.21
DIA PILOT

2.

-4088

6.76 DrA TYP

5

1----z
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TDI TURBOTWIN
FROM TECH DEVELOPMENT INC

DRIVE PRESSURE CHECK PORT
1/4 NPT

AIR INLET PORT
2'NPT

SAE 3 MOUNTING FLANGE
CLEARANCE HOLES FOR
5/8 DIA BOLTS

SURFACE

R 3.34 -7

5.17

6.10
DIA

PARTIALVIEW A.A

12.47

GAS VENT PORT
(3/8 NPÐ MUST BE
PIPED AWAYWHEN
USING NATURAL GAS

4.17 4.æ

.25

.s-l

A

A

3X 120'

MESH
ô.76 DIA TYP

3.51

MOTOR MAY BE ROTATEO TO (12)
OIFFERENT POSITIONS RELATIVE TO

DRIVE OPENING FOR BEST INLET PORT LOCATION

5.750 DBC

3.oi¿4t3.921
DIA PILOT

I - - -1

77

2.OO

75

7.46 TO
MOUNTING
SURFACÊ Évu^t te? o^Þ1 cr^NtnÂÞñ t^rtTu Ìt tÞotÀtE EYUÂl lcl

GUARD INSTALLED. OPTIONAL EXHAUST PORT FITTINGS
AVAIL.ABLE. FOR EX/qMPLE:

3" 90 DEGREE ELBOW KrT CrlOO-27O15)
3' EXHAUST KrT (52-2694Ð
4" EXHAUST KIT (s2-26949)
ECP EXHAUST KrT CrlOO-27O€A)
MUFFLER KlT,21 NOZ (T1OO-27O74)
MUFFLËR Kft,en2 NOZ (T1OO-27O75)

Figure 3. Model T106F/T1 12F TURBOTWIN

2.2.1 MODELS T1128/Tt2tB

Refer to Fioure 2. The drive housino mav be rotated to 12' 'v_''
different positions relative to the inlet port. This task should
be completed prior to installing the starter on the engine.
The following procedure describes how to accomplish this.
First, remove the (6) 5/16" X 1.5" long bolts by loosening the
(6) nuts. Next, rotate the drive housing without removing it
from the starter to the desired position. Clean the bolts and
nub with Loctite Safety Solvent or equivalent. Reinstall the
(6) bolts and nub using Loctite Í290 Threadlocker adhesive
or equivalent. Torque the bolts and nuts to 25 lÞft
maximum.

2.2.2 MODELS Tl 06F/Tl f 2F

Refer to Fígure 3. The drive housing may be rotated to 12
different positions relative to the inlet port. This task should
be completed prior to installing the starter on the engine.
The following procedure describes how to accomplish this.
First, remove the (6) 114" X.75" long screws which attach
the drive housing to the turbine housing. Next, rotate the
drive housing without removing it from the starter to the
desired position. Clean the screws with LoctÍte Safety
Solvent or equivalent. Reinstall the (6) screws using LoctÍte
#290 Threadlocker adhesive or equivalent. Torque the
screws to 10|þft maximum.
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TDI TURBOTWIN
FROM TECH DEVELOPMENT INC

DRIVE PRESSURE CHECK PORT
1/4 NPT

R 3.34 7

5.17

AIR INLET PORT
2'NPT

s.4()

6.10 DrA

_ GAS VENT PORT

MOUNTING SURFACE

'to.39

1,25
5.999 DtA
5.995

(4.13 DrA)

ø.24

7.10

CLEARANCE HOLES FOR 5/8 OIA BOLTS

9.OOO DBC

4.9r

.69

A

4.6() TO
MOUNTING
SURFACE

.25

.41

A I

-J5.12 TYP

MESH
(3/8 NPT) MUST BE
PIPEDAWAYWHEN
USING NATURAL GAS 8.84

MOTOR MAY BE ROTATED TO (12)
DIFFÉRENT POSITIONS RELATIVE TO
ORIVE OPENING FOR BEST INLET PORT LOCATION

PARTIALVIEW A.A

EXHAUST PORT - STANDARO WITH TURBINE EXHAUST
GUARD INSTALLED. OPTIONAL EXHAUST PORT FITTINGS
AVAILABLE. FOR E)(AMPLE:
. 3'90 DEGREE ELBOW KIT CfloG27O15)
3' EXHAUST KIT (52-26947)
4' EXHAUST KIT (52-26949)
ECP EXHAUST KIT OlOo-27O€tl)
MUFFLER KIT ,21 NOZ Í10l}27071'
MUFFLER KrT. O/12 NOZ Cr1G27O7Ð

Figure 4. 1112DtT121D (Standard Mesh) TURBOTWIN

2.2.3 MODELS T1 12DlT1 21 D

Referto Fþure 4 or 5. The drive housing may be rotated to
12 different positions relative to the inlet port. This task -

should be completed prior to installing the starter on the
engine. The following procedure describes how to
accomplish this. First, remove the (6) 5/16'X 1.25" long
screws which attach the drive housing to the turbine
housing. Next, rotate the drive housing without removing it
from the starter to the desired position. Clean the screws
with Loctite Safety Solvent or equivalent. Reinstall the (6)

ìcrews using Loctite #290 Threadlocker adhesive or
Jquivalent. Torque the screws to 25 lÞft maximum.

Publication T1-702
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2.3 INERTIA DR]VE ASSEMBLY

The inertia drive assembly consists of a friction clutch pack

and the drive pinion which rides on a helical shaft. The

¡inion b thrown out to engage the engine's ring gear by the
turbine moto/s acceleration. Lighter weight rotating parts

used in the'IUREOTWN provide low inertia and even

"softèr" engagement. ln the event of over-pressure, the
friction clutch used in every TURBOTWN protects ring gear

teeth from static torque overloads.

The torque carrying limit on the fric'lion clutch pack is factory

set by the manufacturer. Models T112B|T121B and

YPDnnlD are setto 275-3001b-'fr. Models

7
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TDI TURBOTWIN
FROM TECH DEVELOPMENT INC

AIR INLET PORT
2'NPT

CLEARANCE HOLES FOR 5/8 OIA BOLTS

ORIVE PRESSURE CHECK PORT
1/4 NPT

R3.38 7

5.17

6. to DtA

PARTIALVIEW A.A

9.40

GAS VENT PORT
(3/8 NPT) MUST BE
PIPEDAWAYWHEN
USING NATURAL GAS

MOUNTING SURFACE

10.7A

1.25 DIA

4.91

.69

5.9e5
9.OOO DBC

12

.81

6.61

1.25
MESH 5.12 ryP.

7.10

9.25

MOTOR MAY BE ROTATED TO (36)
DIFFERENT POSITIONS RELATIVE TO
ORIVE OPENING FOR BEST INLET PORT LOCATION

I

I

4.60 TO
MOUNTING
SURFACE EXHAUST PORT. STANDARD WITH TURBINE EXHAUST

GUARD INSTALLEO. OPTIONAL EXHAUST PORT FITTINGS
AVAILABLE. FOR EXAMPLE:
3'90 OEGREE ELBOW Krr (r1OS27O15)
3' EXHAUST KrT (52-2694Ð
¡l' EXHAUST KIT (52-26949)
ECP EXHAUST KrT (r1(x)-27o64)
MUFFLER KrT, 21 NOZ Í1of)-27071'
MUFFLER Ktf ,ø112 NOZ Cr1OG27O75)

Figure 5. ModelT112Dffl21D (Long Mesh) TURBOTWN
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CODÊ
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Figure 6. lnertia Drive Assembly Specifications



i 106F/T1 12F are set to 140-160 lb-ft.

AIITIJRBOTW1N starters listed in this manual have a pinion

with 6/8 diametral pitch teeth.

The pinion gear data and clutch torque settings are listed in
Figure 6.

Back lash is the "free play'' between the mesh of two gears.

Figure 15 shows the backlash between two gears.

Maintaining the proper gear backlash setting allows the
gears to mesh smoothly. Proper backlash and alignment
allow smooth engagemenUdisengagement of the pinion
gear and,loads the tooth face surfaces evenly producing
longer gear life. The correct backlash setting for 6/8
diametralpitch gearing used on larger engines is as follows:

Minimum backlash .015 inch
Maximum backlash .025 inch

To check the backlash, the pinion will need to be rolled out
onto the end of the drive priorto starter installatíon. This can
be accomplished by using a hex drive wrench to rotate the
turbine end of the starter while holding the pinion from
rotating. The pinion will simply walk to thé end of the shaft.
{n access hole to reach the turbine screw is provided in the
)rbine standard exhaust guard. The starter must then be

-installed on the engine. Checking backlash can be

accomplished using a dial indicator or a simple blade-type
feeler gauge. Because ring gears are not usually perfectly
round, it is necessary to check backlash at several (six or
more) points around the circumference of the ring gear.
Average the highs and lows to allow a setting that is in the
range cited above.

Bscklagh

TDI TURBOTWIN
rnou TEGH DEVELOPMENT INC

Liberally grease the starter's drive teeth with chassis lube
and then mount the TIJRBOTWN starter on the engine.
Tighten all mounting hardware as appropriate. Make sure
to use Loctite Threadlocker {290 or equivalent on the
stiarter mounting bolts. Torque the three 5/8" screws to 100

tb-ft.

Afrer mounting the starter to the engine, attach the supply
air líne to the starter, connect the control air lines and install
the solenoid between the þnition switch and air piloted relay
valve. See Sections 2.4,2.5 and2.6. The following sections
describe the connection of the supply line, exhaust piping

and optional control lines.

2.4 Supply Line lnstallation

CAUTION

Be sure to either bleed the Pressurized air reservoir and /or
safety the air system such as closing all valves prior to installing
any starter supply line.

All TURBOTWN starters come standard with a 2" NPT
female ¡ipe ürread for the inlet connection port. Figures 13

and 14 show typical starter installationS. The supply line
consists of the line from the air source, a pressure regulator
(when necessary), a manual or relay valve, and then the
connection to he starter inlet. Hard piping may be used, but
a section of flexible tubing should be used right at starter for
motile applications to prevent leaks due to engine vibration'

A turbine driven starter does not require lubrication in the
supply air. Therefore, if a vane-$pe starter motor is being
replaced, TDI recommends that all lubrication devices and
lines be removed to minimize flow restrictions.

WARNING

Goar

Pinion

Figure 15. lnertia Drive Pinion Backlash

Setting the correct backlash may involve "shimming" and/or

¡oving the starter bracket(s). An adjustable starter bracket
design will simpli! this procedure. Always re-check
backlash afrer the installation of a ring gear replacement.

Publication T1-7O2
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lf a fuel (pulse) lubricator has previously been installed in the
syslem, disconnect and plug the line to eliminate spraying diesel

fuel on the engine.

Care must be taken to ensure that all inlet supply line piping
is no less than 1.5" (38 mM) and that all valves used are
capable of passing the required air flow.

NOTE

Valves with a Cu of 4O, or higher, are recommended.

lf the supply line must be longer than 20 feet (6.1M), then
the inlet supply line piping should be increased to 2" (50

mM) to assure proper performance by your TURBOTWIN.
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Figure 9. Performance Curves for ModelT121Bnl21D
(21 Nozzles, Air, 7.5:1)
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Figure 10. Performance Curves for Model-n1zBfn12D
(12 Nozzles, Air, 7.5:1)
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Figure 11. Performance Curves for Model T112F
(12 Nozzles, Air, 7.5:1)
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Figure 12. Performance Curves for ModelTl06F
(6 Nozzles, Air, 7.5:1)
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Figure 13. Typicalstarter lnstallation - Compressed Air
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11F-25o25-28 SCFIEW

AVAILABLE 50 SERIES
DI EXHAUSTADAPTOR

2-26,76'6 EXHAUST SPACER

The pressure regulator is required when the air supply
pressure is great enough to exceed the starter operating
pressure (at the inlet port) and/or the maximum torque.

A manual ballvalve may be used to admit air to the starter.
The manualvalve should be located in a safe position away
from the engine.

A prefened valve is pilot-operated relay valve which can be
pneumatically or electrically actuated. The valve can be

9-93556-004 PLUG
Figure 16. Part Number 52-26839 Exhaust Adaptor Kit

Because turbine starters such as the TURBOTWN are
sensitive to flow restrictions, care must be taken to use
uniform hose or tubing and fittings for connection of the
supply air line. Tees, elbows and line length must be kept
to a minimum. TDI recommends that hose or flex couplings
be installed to eliminate possible leakage caused by strain'
on the supply air line.

Normally, an air strainer is not required. ln dirty
environments, use of a ll40 mesh Y-strainer is

recommended. The TURBOTWIN is highly tolerant of dirt
in the air line, however, the starter life can be increased with
the use of the air strainer.

EXHAUST END
OF STARTER

9-90001-o50 "o" RING

located very close or even on the starter inlet for better
performance. Pneumatic or electrical control lines may be
routed virtually anywhere for the customer's preferred
operating station. This $pe of valve actuates from a fully
closed to a fully open position very rapídly (usually %
second or less). TDI offers a variety of relay valves such as
P/N RLVA-25683-001-2-01 which is a 1'112" port,
pneu matical ly actuated valve.

The supply line should be dry-fitted for proper
alþnment/localion prior to final assembly. All pipe threaded
joints should be sealed with Loctite Pipe Thread Sealant

ODI PN 9-94085) or equivalent for leak tight joints prior to
final assembly. Be sure to tighten alljoints to proper torque
afier final assembly.

CAUTION

ln cold elimate eonditions, care should be taken while designing
your installation to prevent condensation from developing in the
starter system. ln systems with a regulator valve or relay valve,

there is the possibility of freez+'up.

A tee connection with a quick disconnect can be added to

Publicatlon Tl-702
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,¡e inlet. This will allow an external air source to be used to
accomplish a 'blow start' if the system freezes. Once the
engine has been stiarted, the other qstem components may
be thawed.

This installation option may be especially useful in off-
highway equipment.

CAUTION

Especially on new installations, it is strongly recommended to blow
out the supply line with air to remove possible dirt and weld slag prior
to final connection to the TURBOTWN slarter. Be sure to secure the
free end of the supply line prior to the blow-down.

52-26949

T1c0-27075

Figure 17. Exhaust Hardware Kits

2.5lnlet Pressure Port

A 114" NPT port is located on the exhaust side of the air
inlet. This port may be used to check the supply pressure at
the starter when the starter is operating. Remove the 1/4"
NPT pipe plug and save for later use. lnstall a 1/4"
minimum size tubing to the port. Route the tubing away
from the starter to a safe location away from the engine.
lnstall a pressure gauge on the tubing. This pressure
monitoring line/gauge may be permanently installed. Use
Loctite Pipe Thread Sealant or equivalent. Alternately, a
pressure fansducer may be installed at the pressure check
port and electrical lines would be routed to a digital display
at the operator's station.

This pressure port is invaluable in diagnosing air starter
performance problems.

2.6 Exhaust Piping

ne furbine exhaust may be plumbed away from the starter
area. 3" NPT and 4" NPT exhaust fittings are availabte from

Publication T1-7O2
lssued l6 June 1995
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TDl. Also see Section 3. All starters using natural gas
must be piped away according to industry codes and
local regulations.

The performance of a turbine starter will be decreased
because of back pressure when smaller than
recommended exhaust piping is installed. When the
starter's exhaust is to be piped away, refer to Figure I for
minimum ¡ipring size and TDI kit numbers. lf back pressure
hampers starter performance, compensation can be made
by increasing the supply pressure. Consult your TDI
distributor for adúce.

The various exhaust fitting options are:listed.and shown in

Figures 17 and 18, respectively. The. standard exhaust
treatment is the turbine exhaust guard P/N 52*420. This
exhaust guard should not be used with natural gas.

ln installations with a starter length restriction, the 3" right
angle exhaust elbow may be required. The 3" NPT 90
degree elbow kit b P/N T100-27015 and features a welded
steef pipe with a male 3" NPT pipe thread. An aluminum
adapter ring is included with this kit to attach this elbow
ftting to the IUREOTWN.

The exhaust closure plate kit is P/N T100-27068. This kit
features a movable plate which protects the inside of the
starter from dirt when the starter is not operating. The end
plate opens during starter operation. This exhaust frtting
should not be used with natural gas.

The 3" NPT straight exhaust fitting features a female 3"
NPT pipe thread. This kit is P/N 52-26947. An adapter ring
is included with this kit.

The 4" NPT straight exhaust fitting features a female 4"
NPT pipe thread. This kit is P/N 52-26949. An adapter ring
is included with this kit.

The muffler kit for the 6 o¡ 12 nozzle TURBOTWIN starter
b PN Tl00-27075. This exhaust fitting should not be used

with naturalgas.

The muffler kit for the 21 nozle TURBOTWIN starter is P/N
" T100-27074. This exhaust fitting should not be'used with

natural gas.

All olderTDl Series 52 exhaust options may be used on the
TURBOTWINwith the exhaust adapter k¡t P/N 52-26839. A
ty¡icalinstallation using the adapter ring is shown in Figure
16. This adapter ring must be used with the older
fittings, othenrvise the starter will be damaged.

Exhaust ¡Í¡ing should be routed downward to help prevent
any accumulation of condensate in the starter motor.

AilExhaust Adaptor Kit52-26839

T121BtT121DLong Muffler lfiT100'27074

T106FtT112F
f12',tBtT121D

Short Muffler Kit

4lnch NPT Straight Fitting
Kit

Ail

Ail3 lnch NPT Straight Fitting
K¡t

52-26947

T100-27015 Ail3 lnch NPT 90 Degree Elborv
K¡t

T100-27068 AilExhaust Closure Plate Kit

Exhaust Guard Screen Kit52420 Ail

. USED ON
MODELS

DESCRIPTIONKIT PART
NUMBER
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a.$

EXHAUST GUARD
STANDARD ON ALL MODELS

KtT 52-420

3.97 -n
ADÆÍER RINO OPEN

EXHAUST CLOSURE PLATE

KtT T10()-270€A
3.23

3' NPT 90" ELBOW FITTING
KtT TlOG27()15*t I

AOAPÏER RINO AOAPIER RINO

3' NPT STRAIGHT FITTING
Ktf 52-2æ17

4' NPT STRAIGHT FITTING
KIT 52-209.19

t:7O ----l

MUFFLER
KtT TIOO-27075

r6.62

MUFFLER
KtT f10&27071

i

1

I
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Figure 18. lllustrated Exhaust Hardware Options



, the overhung section of the starter is not otherwise

supported, TDI recommends that the exhaust piping be

supported with a suitable bracket(s)'

2.7 Natural Gas lnstallation

' The installation of the starter using natural gas is similar to

the air installation except all fittings, piping,'valves and

. regulators must be capatible with natural gas.

' Proper control of natural gas is a major consideration when

used in the starter system. All starters using natural gas

must be piped away on the exhaust according to
industry codes and local regulations.

There is a natural gas vent port in the turbine housing that
is plugged for compressed air use' This vent is used to

removã any natural gas whích could leak past the primary

turbine shaft seal. Remove this 3/8"NPT plug and install a

line to carry gas away from the starter area and vent to

atmosphere; refer to Figures 2,3,4 and 5. Do not connect
this vent line to the starter exhaust line.

TDI TURBOTWIN
rno¡¡ TEGH DEVELOPMENT ING

Figure 19. (Continued) lnstallation Accessories

WARNING

CAUTION

Do not connect the turbine housing vent line to the turbine exhaust

line; exhaust gas can pressurize lhe turbine þousing'

3.0 HARDWARE and ACCESSORIES

Publication T'l-7O2
lssued 16 June 1995

Refer to Figures 16 through 19 for exhaust hardware and

installation accessories available from Tech Development.

Figure 1 9. lnstallation Accessories

4.0 STÁRTER OPERATION

Prior to operation, check that all connections are tight and

free from leaks. Check the 114" NPT pipe plug (from

Section 2.5) or a pressure gaugeltransducer and air line is

connected to the pressure port on the starter inlet.

Do not operate the TDI IURBOITT?IIV starter with air pressure greater

that the pressure rating on the nameplate. This pressure is to be

measured at the starter inlet while the starter ¡s running.

The maximum operating pressure limit is the inlet pressure

when measured atthe starter inlet pressure check port and

reflects all supply air pipe and valving losses. ln order to

checkthe starter, a 1/4"NPT pipe tap connection is provided

in the inlet housing to aüach a pressure gauge/transducer;

refer to Figures 4 and 5.) lN NO CASE SHOULD INLET

oPERATIN-G PRESSURE EXCEED 200 PslG (14.8 BAR)

WÏTH AN OPEN EXHAUSTI Thiswill exceed the maximum

torque limit of the ínertia drive assembly. The maximum

$94085Sealant, Pipe Thread, Loctite 59231 , 1.69
Oz Tube

9.94081Anti-Seize Compound, 'l Lb Can

42-9481Antl-Seize Compound, I Oz Tube

9-94121{p'2Grease, 16 Oz Tube

9-91121Grease, 1 Lb Can

52j9355G'200Y-Strainer,2.0" NPT, Air, 250 PSIG

52-9355G100Y-strainer, 1.5'NPT, Air,250 PSIG

52-9354.9'200Y-Strainer,2.O' NPT, Natural Gas, 600
PSIG

52-93549.100Y-Strainer, 1.5 NPT, Natural Gas, 6@
PSIG

52-935s3Pressure Regulator, Natural Gas, ?', 125
PSIG Max UPstream Pressure

52-93552Pressure Regulator, Natural Gas,2', 300
PSIG Max UPstream Pressure

52-9350&400Valve, Natural Gas, Manually Operated /
Spring Loaded,2.0"

s2-93508Valve, Natural Gas, Manually Operated /
Spring Loaded, 1.5"

RLVA-2568$f 20-241Solenoid Control Air Valve, 120 VAC, 1.5"

RLVA-25683-11C.241Solenoid Control Air Valve, 11OVDC, 1.5':

RLVA-25683-02+241Solenoid Control Air Valve, 24VDC' 1.5",
Mton

RLVA-2568&01+1-01Solenoid Control Air Valve, 24VDC, 1.5"
Buna-N

PART NUMBERDESCRIPTION

RLVA-2568$01 2-2-01Solenoid Control Air Valve, 1 2VDC, I .5'
Viton

RLVA-25683-012-1-O'lSolenoid Control Air Valve, 12VDC, I .5"
Buna-N

RLVA-25683-001-3-01Air Piloted Relay Valve, High Pressure,
't.5'

RLVA-25683401-2-01Air Piloted Relay Valve, Viton, 1.5'

RLVA-25683-001-1 -01Air Piloted Relay Valve, Buna-N, 1.5'

52-9350$100Natural Gas Piloted Relay Valve,2.0"

52:93505Natural Gas Piloted Relay Valve, 1.5'

52-93504Manual Control Valve, Air

52-219f12-1ØPressure Gauge, with U-Clamp, 0' 200
PSIG

52-21982Pressure Gauge, 0 - 200 PSIG

52-n72+2@Pressure Regulator, Air, 2.0"

52-2072+100Pressure Regulator, Air, 1.5"

PART NUMBERDESCRIPTION
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operating pressure limit of all models of TURBOTWIN
starters is shown in Figure 1. These maximum pressures

assumes air as the working gas and an open exhaust (the
-ran¡ra¡¡{ f,r¡}rina ovharrst nlarcl). The standafd e.fhaUsto(ql lgql v lul ell ¡v

guard basically causes no back pressure.

The static'supply. pressure will always be higher than the
operating pressure.'As;a guideline, the maximum pressure

' limit (proof pressure) that the ÍUREOTWIN starter housings

may be subjected to is 600 PSiG (42 BAR). System
pressure ihat exceeds the maximum operatjng limit must

use a pressure reducer device to ensure that the operating
pressure limit to lhe TIJRBOIWIITI siarter is maintained.

1 System pressurethatexceeds,the 600 PSIG,(42 BAR) limit.
must, in addition to pressure reducer devices, incorporate
a pressure relief valve, set below 600 PSIG (42 BAR), in the
supply air line.

All appropriate local pressure codes and pressure

limítations on other system components must be adhered
to and would supersede the guidelines given in this manual'

Consult your TDI distributor if you have exhaust plumþing

which creates back pressure and reduces starter
performance. You may be able to increase the supply
pressure to restore the lost power.

f:ollow the engine manufacturer's instructions for starting
+L^ ^-^l^^tllv gllvlr19.

4.1 Basic Operation

The basic opeiation cf the starter follows:

Pressurized.air or,natur¿l;gâs is admitted to the starter by
the opening of the manual or relay valve. The air expands
through the turbine which produces shaft rotation and
torque. The acceleration of the drive assembly causes the
pinion to advance and engage the ring gear of the engine.
Tha ctartpr mninr lnrnlre câttsês the enoine tO aCCelgfatg.rv¡ Ysv

The fuel and ignition systems now fire the engine. The
starter is stopped by closing the manual or relay valve.

The IURBOTWN features a unique two stage turbine
which limits the maxímqm starter speed from its

aerodynamic desígn. The operator may prematurely
decrease starter life by the continual operaüon of the starter
after the engine has started. Upon a successful engine
start, shut the air off to the starter immediately. Minimizing
the lime the starter is operating unloaded (i.e. the'engine is
running) will maximize the starter life. lf a start is aborted, a
restart may be attempted after the engine and the starter
have come to rest.

WARNING

Do not engage the starter while the engine is running

The drive air pressure is the primary starter control
parameter. lt is important, especially on new installations, to
measure this pressure during several engine starts. The
secondary parameter is the starter pinion speed. This speed
is usually measured by knowledge of the engine starting
speed and the starter cranking ratio. The cranking ratio is
the number of ring gear teeth divided by the number of
pinion teeth. The starter pinion speed is then found by
multiplying the engine speed by the crankíng ratio. Tþ.e
pinion speed is usually 2000-3500 rpm for a typical engine
starting speed. I

lf the engine fails to funcüon properly when first operated, or
its performance deteriorates with use, refer to the
Operator's Trouble Shooting Guide, Section 7.0. lf you

cannot solve the problem, or repair is necessary, contact
your local TDI TARBOTMI/N distributor or dealer.

4.2 Manual Valve Operation

The operator opens a valve manually to admit pressurized
air to the starter. As the engine approaches starting engine
speed, the operator must monitor the various engine
parameters or listen forthe engine firing. Upon engine firing,
the ooerator must stoo the air flow to the starter bv closinq
the manualvalve.

Leaving.the air on to tt¡e siarter more Lhan otle second afrer
the engine is runníng, rnay result in da;"nage to the starter.

. 4.3 Automated Start Panel

As mentioned prevíously, the starter drive pressure will need
to be set. This pressure is measured at the starter inlet.

The speed control parameter will then need to be set.
Engine starting speed along with the cranking ratio number
can be used to determine starter pinion speed. The pinion

speecl is usually 200G3500 rpm for a typical engine starling
speed. Once the start sequence has begun, the air is
admitted to the starter. The starter begins to accelerate the
engine. Once the firing speed of the engine is reached, the
automated start panel may start fuel to the engine (diesel).
The engine will begin to accelerate under ib own power.
The starter should be dropped out of the sequence at an
rpm slightly higher than the firing speed, but certainly less
than the engine idle speed.

The automated start panel should be set to monitor engine
''J

Publicatíon Tl-702
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speedand/orstarterspeedtodetermineaironandairoff.
do not use simply time as a control parameter' Avoiding

ãxcessve over speed of the starter after the engine is firing

will maximize the starter life.

5.0 PREVENTIVE MAINTENANCE

The TDt TIIRBOTWIN starters provide distinct advantages

of size and'efficiency as cornpa¡:ed to electric motor, vane-

type or other turhine-type starters. lt is important to properly

iåstallthe starterto receive full benefit of these advantages.

Repair technicians or service organizations without turbine

starter experience should not attempt io repair this machine

until theyrreceivefactory' approved training from'''TDl," or'its

representatives.

Proper operation and repair of your TDI TURBOTWIN

starter will assure continued reliable and superior

performance for manY Years.

5.1 Every Six (6) Months

perform the following procedures at six(6) months intervals

if the normalcranking cycle is 0 - 10 seconds'

5.1.1 Check the amount and condition of grease in the
'ì planetarygearbox.lf gearbox requires regreasing, only use

iotgt"á.é. Approximately one (1) pint of grease is needed

to repack the gearbox.

5.1.2 Checkthe turbine bearing and carrier output bearings

for freedom of rotation without excessive play between

races. lf bearings are damaged, replace them with genuine

TDI parts. Refàr to TDI Service Manual for part numbers'

5.1.3 Place a'small amount of chassis lube on the starter's

pinion teeth.

5.2Every Three (3) Months

Followthesix(6)monthproceduresifthereisseverestarter
loading or exiended duration crank cycles. Also perform

these 
-procedures 

every three (3) months when starter is

used ior motoring the engine for maintenance or valve

adjustments.

Motoring Crank CYcle: 10 €0 seconds

Extended Crank Cycle:60 seconds or longer

6.0 STARTER DISASSEMBLY AND REPAIR

, The TDlservice manual PN T1-701 provides a step by step

procedure to assemble and disassemble the TURBOTWN
starter. All models are covered by this manual.

Publication T1-702
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Section 2.2 discusses the partial disassembly in detail to

change the orientation of the air inlet relative to the starter

mounting flange.

Repair technicians or service organizations without turbine

starter experience should not attempt to repair this machine

until they receive factory approved training from TDI or'rts

represeniatives. lf repair is required, consult your local TDI '
TIJRBOTWIN dealer or distributor.

For safe and reliable operation of your TÐl TURBOTWN
starter, use only genuine TDI replacement parts. The

component part numbers are found in the lllustrated Parts

Breâkdownwhich is P/N,T'1-703.,411 models are covered in ,

this publication.
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7.0 OPERATOR'S TROUBLE SHOOTING GUIDE

lf repair is required, consult your local TDI TURBOTWIN
dealer or distributor.

For your nearest TDI dealer contact:

Phone: (513)898-9600 Customer Service
Fax: (513)898-8431 Tech Development lnc

6800 Poe Avenue
Dayton, Ohio 45414

Publicatí_on T1-702
lssued 16June1995

B. Check the Application Guide for ihe correct starierB. Wrong sÞe starter

4. Engine cranks too quickly A. Decrease air pressure in l0 PSIG (0.6 BAR) increments.
OR
lf there is a manual shutoff r¡alve in the supply line, partially close it.
OR
lnstall a restriction oriflce in the inlet supply l¡ne.

A. lnlet air pressure too high.

K Check.the Appllcatlon Guide for the correct starter..K Wrong size starter

3. Reduced Starter output
power.

J. Replace with starter or proper rolat¡on.J. Wrong rotation starter

l. Repair or replace starter drive.l. Broken started drive.

H. Replace turbine nozzle.H. Damaged turbine nozzle

G. Clean exhaust piping or increase sÞe to at least the minimum diameter
recommended.

G. Excessive back pressure; exhaust
restricted.

F. Clean strainerF. Y-Strainer in supply line clogged.

E. Remove lubricatorE. ln line lubricator installed in supply line.

D. lnstall larger valve.D. lnlet supply line valve (ball, gate, relay,
plug) too small.

C. lncrease orifice size or replace Pressure regulatorC. Pressure regulator oriflce too small.

B. Supply piping must be a minimum of 1.5" diameterB. lnlet supply piping too small.

A. lncrease air pressure in 10 PSIG (0.6 BAR) increments; DO NOT
EXCEED OPERATING LIMIT.

A. lnlet air pressure too low

C. Repair or replace starter drive.C. Damaged starter drive.

2. Starter do€s not run;
normal air flow from exhaust.

B. Repair or replace geartrain.B. Broken gear train.

A. Replace all damaged parts.A. Broken turbine rotor,

B. Remove blockage or obstruction from nozzles.B. Nozzle blockage.

1. Starter does not run; small
air flow from exhaust.

A. Repair or replace relay valve.A. Relay valve not fully open.

SOLUTIONPROBABLE CAUSETROUBLE
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J.O WARRANTY

TDI TURBOSTART ENGINE STARTER WARRANTY

,¡Tê,ch Development.lnc."Warrants.to'the.original user.of the TDI TURBOTWIN starters that the starters and related

.,components manufactured by TDI will be free fóm defects in material and workmanship for a period of One (1) Year from

tfre date of purchase by such user. The conditions of this warranty ae: a) TDI is notified within this period by return of such

product to TDI or fts ãuthorized distributor or dealer, transportaúon prepaid by. user; b) such product.has been installed

according to TDI's specifications; c) such product has not be'en misused, abused, or improperly maintained by user; d) the

defect is not the result of normal wear and tear; and e) such starter product has not been repaired with parts not

lmanufactureO or autñórìr"¿ oy fOl and that TDI ínstallation and repair procedures as outlined in the appropriate manual

were properly followed.

Tech Development lnc. shall, at its option,,either repair or replace, without charge, any such starter product found upon

TDl,s examination to be so defective, or'oy m'utu"lagreäment, refund the user's purchase price in exchange for such starter;

product. Repairs or iJpr"""ä-"nt Lnoã'r in¡. warrãng are warranted for the remainder of the original warranty period.

Tech Devetopment lnc. Makes no other warranty, and IMPLIED WARRANTIES INoLUDING ANY WARRANTY oR

MERCHANTABILIW OR FITNESS FOR A PARTICUI-AR PURPOSE ARE HEREBY DISCI-AIMED'

Thb wananty constitt¡tes the entire obligation of Tech Development lnc. Relating to the sale and use of such product and

TDl,s maximum liability is limited to thé purchase price of such product at the date of purchase. ln no event whall TDI be

liable for incidental, indiiect, consequenüål oi apeciål damages oi any nature from the sale of such engine starter product'

Publication f1-702
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RECOMfuIENDED ALARM AND SHUTDOWN
SETPOINTS

The following is a list of recommended 'alarm' and "shutdown" setpoints by engine series for various

engine operãting parameters. These values can be used as a guide when desþning protection or

monitoring systems.

The ,,alarm,, values shown are suggested values - they can be changed to suit a specific application or

measurement device. By r.rtilíz.ing óntrols that simultaneously shut off the fuel suppty and ignition system

upon reachíng a "shutdown" value, the potential for engine damage ¡5 ¡sdud-

GAUTION: Alarm and shutdown values indicate deviation from designed operation and are not

meant for continuous erìgine service. Engine and control systems must be designed to and

operateci at normal values. Disregard may result in engine damage.

Alarm and shutdown values are based on using dry natural gas of 900 tsTU/cr¡.n (35.38 M{m3

[2S,V(0;101.32S)]) Saturated Lower Heating Vãue (SLilV) as fuel. Refer to the €aseous Fuel

Specification foiWaukesha Engines'standãrd sheet, 5-7884-6 or latest version, and the "Lubricatíng oil
Recommendations for Wauke{ha Engines' standard sheet, s-1015-29 or latest version. for typical

changes to operating temperatrr"s fõr jacket water and lube oil when runnirg on landfill or digester gas

fuels.

Refer to the most recent version of the Gas Engìne Price Bookto determine wtricfr shutdown devices are

included as standard equipment with any specific engine model.

EN 124417 8/99 Revised
EN 124390 8/99 Revised
EN 12424 6/99 New Release Page I of 10

E . RECOMMENDED AL^ARM AND

APP. ¡uo ass
CH. nws ergs

j*"ttuha DR. xws sæ s-
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AT2sGL I AT27GL

JACKET WATER OUTLET TEMPERATURE:
Standard Coollng SYstem:

Normal: 180o F (82" C) fcr continuous rating'
2O0o F (93" C) for intermittent rating.

Alarm: 1Oo F (5.5" C) above normal/ design temperature.

shutdown: 2Oo F (11 ' C) above normal / design temperature.

Etevated Ternperature, Sotld Water Coollng System:

Normal:21oo-25ooF(99o-121oC)forsolidwater.
Alarm: 5o F (3' C) above normal / design operating temperaturer'

Shutdown: 10" Ê (S.sl' C) above normal/ dãsign operating ternperaturet-

LUBE OIL HEADER TEMPFRATURE:
Normal: 172" F (78" C)
Alarm: -. 187o F (86" C)
Shutdown: 197o F (92" C)

LUBE OIL HEADER PRESSURE:
Normal: 60 - 65 Psi (415 - 450 kPa)

Alarm: 50 Psi (345 kPa)

Shutdown: 45 Psi (310 kPa)

INTAKE MAN¡FOLD TEMPERATURE:
AT2SGL Models

Normat: up ro 10o F (5.5" C) above design intercooler water inbt temperature-

Alarm: Zö. f (11" C) above design intercooler water inlet temperature-

Shutdown: ã0. f irZ" Ci above design intercooler water ¡nlet temperature.

AT27GL Models
Normat: up to 10o F (5.5o C) above design intercooler water inÞt temperature.

Alarm: tå" f (11. i) above design intercooler water inlet temperature-

shutdown: 20 0 F ir z " ci above design intercooler water inlet tenperature.

TNTAKE MANTFOLD PREÍjSURE:
Contact Waukesha Sales Engineering'

MAIN BEARING TEMPERATURE:
Shutdown: 250o F (121'C)

OVERSPEED:
Shutdown: Not to exceed 10% over govemed speed'

(1) waukesha power systems code 1105, 11054, or equivalent pressure I temperature shutdown

system is recomm"á¿"å when jacket water temperature exceeds 21O" F (99' C)'

(2) Do not revise any values on this page without revising the same values m the "AT General

.operating Limits. and "Diagram Teñperature/Pressuie Test Points and Pump Settii':gs's-sheets fon

the 8L, 12V, and/or 16VATGL engines.
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APP. ¡uoe¿æ
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VHP

JACKET WATER OUTLET TEMPER.ATURE:
Standard Gooling SYstem:

Normal: 180o F (82" C) for continuous rating.
200'F (93'C) for intermittent rating.

Atarm: 10o F (5.5" C) above normal/ design temperature'
shutdown: 2oo F (11" C) above norrnal/ design temperature.

Etevated Temperature Solid Water Cooling System:
Normal: 210o - 235" F (99o - 113" C) for solid water.

Alarm: 5o F (3'C) above norrnal/ design operating temperaturet.

Shutdown: 10o F (5.5; C) above normal / design operating ternperaturet.

Ebulllent Cooling SYstem:
Normal: 212o - 250" F (100" - 121" C)
Alarm: See Note 2 below.
Shutdown: See Note 2 belcw.

LUBE OIL HEADER TEMPERATURE:
Normal: 180o F (82'C)
Alarm: 195o F (91" C)
Shutdown: 205o F (96" C)

LUBE OIL HEADER PRESSURE:
Six and Twelve CYlinder Models:

Normal: 50 - 60 Psi (345 - 415 kPa)
Alarm: 30 Psi(207 kPa)
Shutdown (except 51l5GL model): 20 psi (138 kPa)

Shutdown (511sGL model): 25 psi (1'l2kPa)

Sixteen Cylinder Models:
Normal: 50 - 60 Psi i345 - 415 kPa)
Alarm: 25 Psi (172kPal
Shutdown: 15 Psr (103 kPa)

(1) Waukesha Power Systems Code 1105, 1105A, or equivalent shutdown system is recommended

when jacket water temperature exceeds 21O" F (99" C).

(2) Waukesha power Systems Code 1106, 1106A, or equivatent shutdown system is recomrnended for

ebulliently cooled engines.

EN 124417 8/99 Revised
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INTAKE MANIFOLD TEMPER.ATURÉ (GSl & GL Englnes):
Normal: Up to 10 o F (5.5 e C) above design interc¡oler water inlet ternperature.

Alarrn: t å " f (B.S " C) above design intercooler water inlet temperature.'

Shutdown: ZOo F (11 " C) above design intercooler water inlet temperature-

VHP (cont.)

INTAKE MANIFOLD PRESSURE:
Contact Waukesha Saies Engineering

MAIN BEARING TEMPERATURE:
Shutdown: 250o F (121" C)

OVERSPEED:
Shutdown: Not to exceed 10% over govemed speed

EN 124417 8/99 Revised
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VGF

JACKET WATER OUTLET TEMPERATUREI
Standard Coollng Systern (</= 176 BMEP Englnes):

Normal: 180o F (82" C) for continuous rating'
2OO" F (93" C) fcr interrnittent rating.

Alarm: 10o F (5.5" C) above normal/design temperature.

shutdown: 20o F (11 " C) above normal/ design temperature.

Etevated Temperature, Solld Water Coollng System (</= 176 BMEP Englnes):

l'lormal: 21Oo - 265' F (99" - 130" C) for solid water'

Alarm: 5o F (3o C) above normal/ design temperaturer'

Shutdown: 10" È (5.5; C) above normal / design temperaturet.

Elevated Temperature, Solld Water Coollng System (200 BMEP Engines):

Normal: 210o F (99' C) for solid water.
Alann: 10o F (S.S" CiaUove normal / design ternperaturet.

Shutdown: 15o F ig.S" Ci above normal/ design ternperaturer.

LUBE OIL HEADER TEMPERATURE:
<l= 176 BMEP Englnes

Jacket Water Ouget Temperature of 180 o F (82 o C) and tntercooler Temperatures of 85 o -
130o F (29"-54'C).
All Models

Norma!: 17Oo - 195'F (76.5" - 90.5" C)

Alarm: 2000 F (93" C)

Shutdown: 205" F (96" C)

Jacket Water Outtet Temperature ol265o F (f 29" C) and lntercooler Temperatures of

85o - 130" F (29'- 54" C).
All Models

Normal: 170o - 195'F (76-5'- 90-5" C)

Alarm: 200" F (93" C)

Shutdown: 2050 F (96" C)

200 BMEP Englnes
Jacket Water Outlet Temperature of 210' F (99' C) and tntercooler Temperatures of 158" -
l76o F (70" - 80" c).
GLD Model OnlY

Normal: 190" F (88

Alarm: 200" F (93
Shutdown: 205" F (96

(1) Waukesha power Systems Code 1 105, I 1 OSA, or equivalent pressure / ternperature shutdown

iy.t"t is recommended when jacket water temperature exceeds 2100 F (99' C)

EN 124417 8/99 Revised
EN 124390 8/99 Revised
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VGF (con't)

LUBE OIL HEADER PRESSURE:
F18lH24 Models

Normal: 67 - 83 Psi (462- 572 kPa)

Alarm: 40 Psi(276 kPa)
Shutdown: 35 Psi(241 kPa)

L36/P48 Models
Noinral: 47'- 63 Psi (324 - 434 kPa)

Alarm: 4C Psi(276 kPa)
Shutdown: 35 Psi(2a1 kPa)

INTAKE MANI FOLD TEMPERATURE):
<l= 176 BMEP Englnes (GUGLD/GSID Models)

Wlth Standarã lntercoslerWaterTemperatures of 85o - 130o F (29"- t{o C}

Normal: Up to 10o F (5.5" C) above design intercooler nater temperature-

Alarm: 15o F (8.5" C) above design intercoolerwater temperature.

Shutdown: 2Oo F (11 " C) above design intercooler water temperature-

With Elevated lntercooler Water Temperatures of 131 o - 176 " F (55' - 80' G)

Nonnal: Up to 1O'F (5.5" C) above design intercooler water temperature-

Alarm: 10 o F (5.5' C) above design intercooler water temperature.

Shutdown: 15 " F (8.5 " C) above design intercooler water temperature.

200 BMEP Engines (GLD ModelOnlY)
With Elevãted tntercooterWaterTemperatures of 158o - 176'F (70'- 80'C)

Normal: Up to 10o F (5.5" C) above design intercooler water temperature-

Alarm: 10 o F (5.5" C) above design intercooler ivater temperature-

Shutdown: 15 o F (8.5" C) above design intercooler water temperature-

TNTAK= MANIFOLD PRESSURE:
Contact Waukesha Sales Engineering

MAIN BEARI NG TEMPEIìATURE:
Contact Waukesha Sales Engineering.

OVERSPEED:
Shutdown: Not to exceed 15% over govemed speed
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VSG

JACKET WATER OUTLET TEMPERATURE:

Normal: 1800 F (82" C)
Alarm: 200" F (93" Cl
Shutdown: 210o F (99" C)

LUBE OIL HEADER TEMPERATURE:

With a Jacket Water Temperature of 180o F (82" C).

F11G Model
Normal: 205" F (96" C)
Alarm: 215o F (102" C)
Shutdown: 225o F (107" C)

Fl1GS¡ Model
Normal:
Alarm:
Shutdown:

190" F (89" C)
2ooo F (93'C)
210" F (99" C)

LUBE OIL HEADER PRESSURE:

Normal: 65 - 87 psi (450 - 600 kPa)
Alarm: 40 psi(276 kPa)
Shutdown: 30 psi(207 kPa)

INTAKE MANIFOLD TEMPERATURE (GSl Engines):

Normal: Up to 15o F (8.5" C) above design intercooler water irnlet temperature.
Alarm: 20' F (1 1 " C) above design intercooler water inlet ternperature.

Shutdown: 25o F (14" C) above design intercooler water inlet temperature.

INTAKE MANIFOLD PRESSURE (GSl Engines):

Contact Waukesha Sales Engineering.

MAIN BEARING TEMPETATURE:

Contact Waukesha Sales Engineering.

OVERSPEED:
Shutdown: Not to exceed 15% over govemed speed.
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Fll97

JACKET WATER OUTLET TEMPERATURE:

Normal: 180" F (82" C)
Alarrn: 200" F (93" C)
Shutdown: 210o F (99" C)

LUBE OIL HEADER TEMPERATURE:

Normal: 160o - 210" F (71o - 99" C)

Alarm: 225" F (107'C)
Shutdown: 235'F (113" C)

LUBE OIL HEADER PRESSURE:

Normal: 40 - 50 Psi (276 - 345 kPa)

Alarrn: 15 Psi (103 kPa)
Shutdown: 10 Psi(69 kPa)

INTAKE MANIFOLD TEMPERATUFE:

Not APPlicable.

INTAKE MANIFOLD PRESSURE:

Contacf Waukesha Sales Engineering.

MAIN BEARING TEMPERATURE:

Contact Waukesha Sales Engineering

OVERSPEED:
Shutdown: Not to exceed 15o/o over governed speed

ÉN 124417 8/99 Revised
EN 124390 8/99 Revised
EN 124244 6/99 New Release Page I of 10
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F817

JACKET WATER OUTLET TEMPERATURE:
Normal: 180" F (82" C)

Alarm: 195" F (91" C)

Shutdown: 205'F (96" C)

LUBE OIL HEADER TEMPERATURE:

Norrnai: 160o-230' F (71 "- 110' C)

Alarm: 240' F (1 16 " C)

Shutdown: 250" F (121" C)

LUBE OIL HEADER PRESSURE:

Norrnal: 35 - 45 Psi (241 - 310 kPa)

Alarm: i5 Psi(103 kPa)
Shutdown: 10 Psi(69 kPa)

INTAKE MANIFOLD TEMPERATI.IRE:

Not APPlicable.

INTAKE MANIFOLD PRESSURE:

Contact Waukesha Sales Engineering-

OVERSPEED:
Shutdown: Not to exceed 15% over governed speed'

EN 124417 8/99 Revised
EN 124390 8/99 Revised
EN 12424 6/99 New Release Pago I of f0

s-
08382-2

,ebttufpt
. RECOMMENDED AL.ARM AND

SHUTDOWN SETPOINTS
. JMO6/99

RWS d9{)

RWS 6U99



VR

JACKET WATER OUTLET TEMPERATURE:
Normal: 180" F (82'C)
Alarm: 205" F (96" C)
Shutdown: 21Oo F (99" C)

LUBE OIL HEADER TEMPERATURE:
Normal: 210o F (99" C)
Alarm: 225" F (107'C)
Shutdown: 230o F (110" C)

LUBE OIL HEADER PRESSURE:
vR 155

Normal: 25 - 35 psi (172 - 241 kPa)
Alarm: 15 psi (103 kPa)
Shutdown: 10 psi (tj9 kPa)

VR220 and VR330
Normal: 25 - 50 psi (172 - 345 kPa)
Alarm: 15 psi (103 kPa)
Shutdown: 10 psi (69 kPa)

INTAKE MANIFOT.D TEMPERATURE:
Not Applicable.

INTAKE MANIFOLD PRESSURE:
Contact Waukesha Sales Engineering

OVSRSPEED:
Shutdown: Not to exceed 15o/o over governed speed
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BUNA-N IRED DOT)VALVE BALL1/2" FNPTCONNECTION: GAS OUTLET27

BUNA-N {RED DOT)DIAPHRAGMS1/4" FNPTCONNECTION: GAS INLET26

BRASSAIR VALVEWEAR PLATE25

ALUMINUMCENTER SECTIONSTATOR24

ALUMINUMAIR CHAMBERSGEAR / ROTOR23

ALUMINUMWETTED PARTSALUMINUMCASING22

CONSTRUCTION & MATERIALS21

20

NONESOLIDSCORROSION CAUSED BY19

13GAS CONSUMPTION SCFMATMNPSHA in52.7MAX lb / cu. ft18

35LIOUID FLOW oÞmVAPOR PRESS pstq55.4NOR lb / cu. ft17

100INLET GAS PRESSUR psiqVAPOR PRESS TEMP F
55.8DENSITY: MIN lb / cu. ft16

40DISCH. PRESS. HEAD DsioMAX psis22MAX cP15

26WEIGHT tbNOR psiq767NOR cP14

DIFF PRESS : MIN psig2279VISCOS|ry: MIN cP13

1t8"SOLIDS MAX DIAMETERMAX Þsio200MAX
F

12

'125 DsioIVIAX OPERATING PRESSURENOR psiqNOR F
11

3/4" FNPTFLUID OUTLETDISCHARGE: MIN psiq50TEMP: MIN
oF

10

1'FNPTFLUID INLETMAX psisN/AMAX CFD9

1/4'FNPTAIR INLETNOR DsioN/ANOR CFDI
35MAXIMUM FLOW qomSUCTION MIN DsiqN/AFLOW: MIN CFD7

1'.1RATIOSAE 3OW LUBE OILTIQUID6

PERFORMANCEDESIGN CONDITIONS

PROPAKMOUNTED BYDIAPHRAGMryPEWLDENPUMP MFR4

WAJAX PROCESS TECH.SUPPLIED BYN/ANO OF DRIVER REQD1NO OF PUMP REQD

2

SERVICES : ENGINE LUBE OIL TRANSFER PUMP'l

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR.

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

ENGINE & COMPRESSOR LUBE OIL TRANSFER PUMP

99420 TAG NO: P-260

WLDEN MODEL NO: T2IAAAB/BN/BN/ABN T2

FOR PURCHASE00.09.20G\A^/V0

REVISION DESCRIPTIONDATEBYREV

REO.#FILE NO: 11.7.P

DISPLACEMENT PUMPPROPAK SYSTEMS LTD

POSTAL BAG # 2. AIRDRIE. ALBERTA. CANADA T4B 2C3

SHEET OF

PUMP-DISPLACEMENT 1 1.7.P-DPL,IMPERIAL IPUMP-DPL.XLT



REMARKS:54

CJ

51

50

49

48

MFR. SRD.PAINT SPEC/COLORMFR. STD.SURFACE PREP47

MISC, INFORMATION46

45

44

43

42

- DRIVE tb41

- MODELWEIGHT-PUMP & BASE Ib40

COUPLING - MFRDRIP RIMBASE

TEMP RISE 'F-POWER AT MIN RPM HP38

LOCKED ROTOT AMP.POWER AT MAX RPM HP37

FULL LOAD AMPSINSULATIONDRIVER RPM36

TYPEBEARING / LUBEVARIABLE SPEED

FRAMEMFRGEAR / GEAR MOTOR34

VOLTSi PHASE/ CYCLESENCLOSUREBELT DRIVEq?

ELECTRIC MOTORPUMP RPMDIRECT COUPLED

DRIVER DETAILS (NOT APPLICABLEI31

30

BUNA-N IRED DOT)/ALVE SEAT O-RING3/4'FNPTDISCHARGEto

ALUMINUMi/ALVE SEAT'I'' FNPTCONNECTION: SUCTION28

BUNA-N IRED DOT)/ALVE BALL1/2'FNPTCONNECTION: GAS OUTLET27

BUNA-N (RED DOT)]IAPHRAGMS1/4'FNPTCONNECTION: GAS INLET26

BRASSAIR VALVEWEAR PLATE25

ALUMINUMCENTER SECTIONSTATOR24

ALUMINUMAIR CHAMBERSGEAR / ROTOR23

ALUMINUMWETTED PARTSALUMINUMCASING22

CONSTRUCTION & MATERIALS21

20

NONESOLIDSCORROSION CAUSED BY19

l3GAS CONSUMPTION SCFMATMNPSHA in52.7MAX lb/cu.ft18

35LIQUID FLOW oDmVAPOR PRESS osto55.4NOR lb / cu. ft17

100INLET GAS PRESSUR psiqVAPOR PRESS TEMP F55.8DENSITY: MIN lb / cu. ft16

40DISCH. PRESS. HEAD DsioMAX ps¡q22MAX cP15

26WEIGHT tbNOR osio767NOR cP14

DIFF PRESS : MIN psis2279VISCOSITY: MIN cP

1t8"SOLIDS MAX DIAMETERMAX Dsio200MAX F
12

125 osioIVìAX OPERATING PRESSURENOR Þsiq70NOR F
11

3/4'FNPTFLUID OUTLETDISCHARGE: MIN Dsiq50TEMP: MIN F10

1'FNPTFLUID INLETMAX PSigN/AMAX CFD9

1/4'FNPTAIR INLETNOR osioN/ANOR CFD8

35MAXIMUM FLOW qpmSUCTION MIN psiqN/AFLOW: MIN CFD7

1:1RATIOSAE 3OW LUBE OILLIQUIDo

PERFORMANCEDESIGN CONDITIONS5

PROPAKMOUNTED BYDIAPHRAGMTYPEWlLDENPUMP MFR4

WAJAX PROCESS TECH.SUPPLIED BYN/ANO OF DRIVER REOD1NO OF PUMP REQD3

2

SERVICES : COMPRESSOR LUBE OIL TRANSFER PUMP1

CUSTOMER

PLANT

SERVICE

JOB NO,

I\IFR.

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

ENGINE & COMPRESSOR LUBE OIL TRANSFER PUMP

99420 TAG NO: P-270

WILDEN MODEL NO: T2iAAAB/BN/BN/ABN T2

FOR PURCHASE00.09.20GWW0

REVISION DESCRIPTIONDATEBYREV

REQ.#FILE NO: 11.7.P

DISPLACEMENT PUMPPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET OF

PUMP-DISPLACEMENT 1 I.7.P-DPL.IMPERIAL IPUMP-DPL.XLT
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WILDEN PUMP & ENGINEERING CO.

Consignes de sécurité - Supplément à la notice de service

LIRE ATTENTIVEMENT CETTE NOTICE AVANT D'INSTALLER, D'UTILISER, OU DE REPARER LA POMPE.

Cette notice de sécurité s'applique à toutes les pompes WILDEN et comprend les instructions de sécurité pour mise en ser-
vice, utilisation, installation et maintenance.

En complément à cette notice, de plus amples détails concernant l'installation, les opérations de maintenance et la recherche
des pannes vous serontfournis da.ns la. notice de service de la pompe concernée.

^ Dans cette notice, vous serez informés des dangers par les signes suivants:
,/l\nfffUftON = Dangers ou pratiques dangereuses pouvant provoquer des lésions corporelles ou des dommages matériels.

Anrr¡runoN
o A réception du matériel, vérifier l'état de l'emballage et faire éventuellement des réserves auprès du transporteur en cas

de ciétérioration.
. Déballer la pompe et constater son état. Vérifier sa conformité par rapport à la commande.
o Enlever les obturateurs de protection avant de raccorder la tuyauterie.
. Vérifier le serrage des vis et écrous. Resserrer aux couples préconisés si besoin.
¡ Certaines p0mpes Wilden peuvent être utilisées en immersion quand les colliers, la boulonnerie, le bloc central et le

distributeur sont compatibles chimiquement.

Léchappement de la pompe doit être remonté à l'air libre au moyen d'un tube compatible avec le produit pompé et d'une
section suffisante pour ne pas freiner la pompe.

. Les pompes alimentaires doivent être stérilisées avant usage.

ATTENTION
o Avant d'intervenir sur la pompe, c0uper l'air comprimé et I'alimentation électrique si elle est présente. Vidanger les

tuyauteries avant de démonter les connexions aspiration et refoulement et, si nécessaire, rincer la pompe.

WILDEN PUMP & ENGINEERING CO. . 22069 VAN BUREN STREET . GRAND TERRACE, CA 923'13 TEL (909) 422-1730 FAX (909) 783-344û
www.wildenpump.com

o Porter des lunettes de sécurité lorsque la pompe fonctionne et lors d'interventions. Si une membrane se perce, le fluide
nomné nerrt être cxnulsé ner l'échannement de la nnmnc

Annir,¡ïiriñ "--'-'
¡ I a +rrrrarr+arin À'aoniro+inn n+ ¡ln r¡{n¡¡lnmnn+ Àni+ A+"^ ^"Á',,,^ ^^"r ^',^^^r+^r l^ ^v^^^i^ñ ¡+ ln +a'-^Á.^+"v^ i^ ^^-.,:^^ ^¡

êt'dio ñ'úii b te cli m rö u ó mà ñi ávóc I ; ii u iii ¡, pä i'ïb.
Le diamètre de la tuyauterie d'aspiration doit être au minimum égal à celui de la taille de la pompe, voire plus dans le cas
de pompage de fluides visqueux. Le tuyau doit supporter la dépression importante de la pompe sans s'écraser. Prévoir un
tuyau renforcé. La tuyauterie de refoulement doit être également au minimum du diamètre de sortie de la pompe. Une
+.,.,^,,+^-:A i,,,^ ¡:^-À+-^ ^t,.^ i.-^^J^-¡ ^^.,+ aa-^ i^J;^-^^^^Lt^ l^-^ t^ ^^^ J^ r^--..^....^ :.^^-^.r^.-¡^^ ^..:^ ...-- rr..:-t^ruydurEilE u uil urdilrEUç pruù ililpuil.dilr püur uilE ilrurùpuil5rrurç udilÞ rE uals ur ruil9uuur5 ililputtailtts ilvöu uil ilutue
visqueux. ll ne doit pas y avoir de prises d'air et les raccordements doivent être réalisés dans les règles de I'art. La

^ pompe ne doit en aucun cas supporter la tuyauterie. Le raccordement sera effectué sans contraintes mécaniques.
l\Rrrrnloru

. Ne pas dépasser 0.7 bar à l'aspiration de la pompe (0.5 bar pour les membranes PTFE). En dépassant cette limite, la

o durée de vie des membranes peut être fortement réduite et provoquer une fuite de produit à l'échappement de la pompe.
,/!\lfffruflnN'I\lprlénecqêrÊnâucrnneqRshercnnelimentrtinnd'airlnnnmnÊl\/11 petlimitópàT6hercptlrnnmnpt\/tg

, tv vqr srvr

haute pression à 5.5 bars.

1.0 Le mouvement alternatif de la pompe peut induire une certaine instabilité durant le fonclionnement. Les pieds doivent étre
correctement fixés sur un sol plat et de niveau.

1.1 Certaines p0mpes Wilden peuvent être utilisées en immersion quand les colliers, la boulonnerie, le bloc centralet le
distributeur sont compatibles chimiquement.

Léchappement de la pompe doit être remonté à I'air libre au moyen d'un tube compatible avec le Broduit pompé et d'L¡ne
section suffisante p0ur ne pas freiner la pompe.

1.2 Nepasdépasserlataillemaximumdeparticuleadmissiblepourchaquetypedepompe.Consultervotredistributeur
Wilden pour plus d'informations et utiliser une filtration adéquate.

1.3 lnstallation détaillée.

^ Les recommandations d'utilisations sont indiquées dans le chapitre 7 de votre notice de service.

l\RfffruflON: 1.4 S'assurer que les réservoirs sont équipés d'une mise à l'air avant de démarrer la pompe. Celle-ci peut
engenrlrer une clépression importante qrri risqrre de condr¡ire à le¡rr déformation

FnENGH



supplÉrvrerur À LA Nc¡rlcE c¡E sEFlvleE
ARrrrrunolr' t.s

Attention á I électricité statique. Un incendie ou une explosion sont possibles surtout lorsque des liquides inflammables sont
pompés. La pompe, la tuyauterie, les vannes, les réservoirs et tous les autres équipements doivent impérativement étre rac-
cordés á la masse.

A.nrrrunoN: 1.6 TEMpÉnRrunr DE sERVrcE

Les matériaux de construction de la pompe ainsi que la tuyauterie d'aspiration et de refoulement doivent être prévus pour sup-
porter la pression et la température de service et être compatible chimiquement avec le fluide pompé (à vérifier dans le guide
Wilden E4).

Anrr¡unoir: 1.2 BRU¡T DE FoNcTToNNEMENT

Les bruits d'échappement et de fonctionnement de la pompe peuvent dépasser 75 dba dans certaines conditions notamment
lorsque la pressiori d almentation en air est importante et que la pression au refoulement est nulle. Réduire la pression d'air

^ d'alimentation de la pompe. Canaliser l'échappement en dehors de la zone de travail.

l\Rrr¡urroN: 1.8 FLUTDES p0MpÉs DANGEREUX

a.Les opérations de maintenance concernant la prévention des ruptures de membranes sont détaillées dans le chapitre B de

la notice de service.

b.Quand cela est fossible, utiliser le système de détection de rupture Wil-GardrM ll (non ADF) quidétecte la présence du
fluide entre la membrane PTFE et sa contre-membrane.

c. Vérifier le serrage des colliers, vis et écrous. Resserrer aux couples préconisés dans la
notice de service si besoin.

d.Lutilisateur doit imprárativement demander la fiche de sécurité du fluide pompé à son fabricant afin de vérifier les con
signes de sécurité.

1.9 COMPATIBILITÉ CHIMIOUE

AnfferuflON: a, Les matériaux de construction de la pompe doivent to ujours être compatbles avec le fluide pompé. A vérifier
dans le guide de résistance chimique Wilden (E4) oudemander un complément d'information à votre
distributeur Wilden.

A,nff¡ruflON: b. Explosion : ceftains fluides comme les solvants halogénés ou chlorés (trichloréthylène par ex.) ne doivent

^ iamais être pompés avec une pompe en construction aluminium.

l\nfffrunON: c. Vérifier les compatibilités chimiques dans le cas de variations de températures et/ou de concentrations. Dans
le cas d'une rupture de membrane, I'air et huile du cicuit de commande entrant en contact avec le fluide
peuvent provoquer une explosion. Vérifier la compatibilité de l'air et de I'huile de lubrification ou utiliser une
pompe à fonctionnement en air sec.

2.0 MODE OPÉRATOIBE:

ARfffnnOn, Z.t S'assurer que le personnel utilisateur est suffisamment compétent et a bien subi une formation sur le

matériel. Lire attentivement la notice de service et les consignes de sécurité avant la mise en service.

Limites de températures

Polypropylene
PVDF

Acétal chargé
carbone

Teflon@ PFA

Neoprene
Buna-N@

Nordel@

Viton@

Wil-FlexTM

Polyurethane
SaniflexTM
Teflon@ PTFE

32'F to 175'F
10'F to 225'F

0'C to 79'C
-12'C to 107'C

-20'F to
-20'F to

0"F to
10"F to

-60"F to
-40"F to
-40'F to

10'F to
-20'F to

40"F to

1 50"F
300"F
200"F
1 80"F
2BO"F

350'F
225"t
1 50"F
220't
300"F

-28.9'C to
-28.9"C to
-17.8'C to
-12.2"C lo
-5'1.1'C to

-40'C to

-40'C to
12.2"C lo

-28.9'C to
4.4'C to

65.6"C
148.9"C
93.3'C
82.2"C
137.8'C
176.7"C
107.2"C
65.6'C
104.4'C
148.9'C

WILDEN PUMP & ENGINEERING CO. c 22069 VAN BUREN STREET o GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
www.wildenpump.com
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WILDEN PUMP & ENGINEERING CO.

SIGHERHEITS.BESTIMMUNGEN

Añhan g zu r Ko¡ stru klió ns-, Betriêbs- u n d Walu n gsan lêitu n g

VOR INSTALLATION, INBETRIEISNAHME ODER WARTUNG IMMER ZUERST DIESES HANDBUCH LESEN!

Diese für alle Wilden-Pumpen geltenden Sicherheils-Bestimmungen enthält Anweisungen zum sicheren Einbauen,
Betreiben und Warten lhrer Pumpe.

Zusätzlich zu diesem Handbuch finden Sie ausführlichere Anweisungen zu lnstallation, Betrieb und Wailung sowie zur
Fehlersuche in der zur jeweiligen Pumpe gehörenden Konstruclions-, Betriebs- und Wailungsanleitung.

ln diesem Handbuch finden Sie Warnhinweise, die auf Gefahren aufmerksam machen. Diesen Warnhinweisen ist jeweils das
folgende Symbol vorangestellt:

VORSICHT! = Gefahren oder unsichere Vorgehensweisen, die schwere, wenn nicht tödliche Verletzungen oder beträchtliche
Sach-/úermögensschäden zur Folge haben können.

v0RsrcHT!
. Das erhaltene Pumpenmodell auf Übereinstimmung mit dem Auftrag bzw. Datenblatt prüfen.

. Alle Schrauben gemäß den Angaben in der Drehmomenttabelle nachziehen. Versandverschlüsse entfernen.

. Bei Pumpen, die getaucht werden sollen, müssen sowohl die benetzten als auch die nicht benetzten Teile mit dem zu
pumpenden Produkt verträglich sein.

. Bei getauchten Pumpen muß ein Schlauch an den Entlüftungsanschluß der Pumpe angeschlossen werden, der oberhalb
des Flüssigkeitsspiegels endet. Pumpen sind vor dem Einbau gründlich mit Wasser durchzuspülen.

. FDA-, USDA- und 3A-Pumpen sind vor Benutzung zu desinfizieren.

VORSICHT!

. Druckluftleitung vor dem Anschließen an die Pumpe 10 bis 20 Sekunden lang durchblasen, um sicherzugehen, daß
sich keine Fremdkörper mehr in der Rohrleitung befinden.

. lmmer Schutzbrille tragen, da beieinem Bruch der Membran die Prozeßflüssigkeit aus dem Entlüftungsanschluß
herausspritzen kann.

V0RSICHT! Alle Saug- und Druckleitungen bzw. -rohre mtissen so ausgelegt sein, daß sie dem Druck und derTemperatur der
spezifischen Anwendung widerstehen können.

V0RSICHT! Am Saugstutzen der Pumpe sollte ein Druckvon 0,7 bar (10 psig) nicht überschritten werden;andernfalls droht
vorzeitiger Verschleiß und Ausfall von Teilen.

V0RSICHT! Der Druck der Druckluftzufuhr darf 8,5 bar (125 psi) nicht übersteigen (bei UL-geführten Modellen 50 psi).

1.0 Aufgrund der Hin-und Herbewegung der Pumpe können bei normalem Betrieb seitliche Schwankungen auftreten. Aus
diesem Grund sollten Pumpen mit Füben mit Hilfe von Bolzen auf Baustahl- bzw. Betonelementen befestigt werden.

1.1 Die meisten Wilden-Pumpen eignen sich für ïauchanwendungen nur dann, wenn sowohl ihre benetzten als auch ihre
nicht benetzten Teile mit dem zu pumpenden Produkt verträglich sind. Bei für Tauchanwendungen vorgesehenen Pumpen
muß ein Schlauch an den Entlüftungsanschluß der Pumpe angeschlossen werden, der oberhalb des Flüssigkeitsspiegels
endet.

1.2 JedeWilden-PumpeläßtfestePartikel biszueinembestimmtenmaximalenDurchmesserpassieren.Wenndie
Möglichkeit besteht, daß feste Partikel mit größerem Durchmesser in die Pumpe gesaugt werden können, muß ein Sieb in
die Saugleitung eingebaut werden, um eine Beschädigung der Pumpe und damit verbundene Gefahren für den Bediener
zu vermeiden.

1 .3 lnstallierungs-Anweisungen

uelaililur[e ilrslarluruilus-Ailwursuilgcil ililuuil ùre ilil Au5uili.r. / uuef ilt naiuuuui t\oftstf uLìKUOft, úelf teo unO \/ì/anung Iur
lhre Pumpe.

V0RSICHT! 1.4 Die richtige Belüftung von Tanks und Kesseln, aus denen Flüssigkeit abgesaugt wird, muß sicherstellt sein.
Wegen der Fähigkeit der Pumpe, starken Unterdruck zu erzeugen, kann eine sehlechte Belüftung dieser Versorgungstanks zu
deren lmplosion führen, wenn die Flüssigkeit ganz abgesaugt wird.

WILDEN PUMP & ENGINEERING CO. . 22069 VAN BUREN STREET ¡ GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783.3440
www.wildenpump.com
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VORSICHT! 1.5 ELEKTRISCHE GEFAHREN

Durch elektrostatische Aufladung kann Funkenbildurg entstehen. Bei Förderung entzürdliches Flüssigkeiten kann dies zie
Entzündungen bzw. Explosionen führen. Pumpen, Ventile, Behälter, u anderes Zubehör muß geerdet werden.

VORSICHT! 1 .6 TEMPERATURGEFAHREN

Die gepumpte Flüssigkeit muß laut der Wilden-Korrosionstabelle (E4) mit den Konstruktionswerkstoffen und
Temperatu rg renzen der Pu mpe verträg lich sei n.

VORSICHT! 1.7 DURCH L/iRM VERURSACHTE GEFAHREN

Der Geräuschpegel der Pumpe kann unter gewissen Betriebsbedingungen 75 Dexibel überschreiten, z B. bei hoher
Druckzuführung oder wenn das Abflußrohr sehr eng oder gar hicht vorhanden ist. Werden Pumpen über längere Zeit unter
solchen Bedingungen betrieben, sind in der Nähe dieser Pumpen arbeitende Bediener gefährdet. Geeigneten Gehörschutz ver-
wenden.

VORSICHT! 1.8 GEFAHRSTOFFE

a.lnstandhaltung entsprecherd Punkt I lhrer Betriebsanleitung verhindeft Membranbruch.

b.Mit Teflon@ ausgerüstete Wilden-Pumpen sollten, wo möglich, mit dem Wil-GardrM ll Membranüberwachungssystem
ausgestattet werden, das Membrandefekte erkennt, bevor gefahrenträchtige Prozeßflüssigkeit entweichen kann.

c. HINWEIS: Sämtliche Befestigungsschrauben sind darauf zu prüfen, ob sie den in Abschnitt B der Konstruktions-,
Betriebs- und Wartungsanleitung angegebenen Anzugsdrehmomenten entsprechend angezogen sind.

d.Vom Chemikalien-Lieferanten ist für alle zu pumpenden Produkte ein Gefahrstoff-Datenblatt mit den entsprechenden
Hinweisen für den Umgang mit diesen anzufordern.

1.9 CHEMISCHE VERTRÄGLICHKEIT

AVOnSICHT I a. Beim Spezifizieren einer Pumpe für eine bestimmte Anwendung ist darauf zu achten, daß benetzte
Pumpenwerkstoffe und Elastomere mit der Prozeßflüssigkeit verträglich sind. Weitere lnformationen
entnehmen Sie bitte derWilden-Korrosionstabelle (E4), oder Sie erhalten sie von lhrem autorisierten
Wilden-Händler.

^AVOnSlCnf l b. Explosive Reaktion: Bestimmte Stoffe wie halogenierte Kohlenwasserstoffe dürfen wegen möglicher explosiver
Reaktionen nicht mit aus Aluminium bestehenden Pumpen gefördeft werden.

AVOnSICHf I c. Die chemische Verträglichkeit bestimmter Werkstoffe einer Pumpenkonstruktion, insbesondere benetzte
Kunststoffteile, kann bei veränderlicher Produktkonzentration und -temperatur schwanken. Weitere

lnformationen erhalten Sie von lhrem autorisierten Wilden-Händler.

2.0 BEDIENUNG

AOnSICHT! 2.1 Bedienung der Pumpe nur durch geschultes u. eingewiesenes Personal unter Beachtung d.
Sicherheits bestimmungen, des Pumpenhandbuches u. der Betriebsanleitung.

Temperatur Glenzen

Polypropylene
PVDF

Carbon-Filled
Acetal

Teflon@ PFA

Neoprene
Buna-N'
Nordel@

Viton@

Wil-FlexTM

Polyurethane
SaniflexrM
Teflon@ PTFE

32"F to 175'F
1 0"F to 225'F

0'C to 79"C
-12'C to 107'C

-20'F to

-20'F to
0'F to

10"F to

-60"F to

-40"F to
-40"F to

10"F to
-20"F to

40"F to

1 50'F
300"F
200"F
1 80"F
280"F
350"F
225"t
1 50"F
220"t
300"F

-28.9'C to
-28.9'C to
-17.8'C to
-12.2"C lo
-51.1'C to

-40'C to

-40'C to
12.2"C lo

-28.9"C to
4.4"C to

65.6'C
148.9'C
93.3"C
82.2"C
'137.8'C

176.7"C
107.2"C
65.6'C
104.4"C
148.9"C

WILDEN PUMP & ENGINEERING CO. . 22069 VAN BUREN STREET o GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
www.wildenpump.com



MANUALE trtI S¡ICUF,ÉZZA^

lrnlrAN

WILDEN PUMP & ENGINEERING CO.

MANUALE DI SICUREZZA

Supplemento del Engineering 0peratlon and Maintenance Manual
(Manuale d'Uso e Manutenzione)

LEGGERE SEMPRE OUESTO MANUALE PRIMA DI INSTALLARE, AVVIARE O EFFETTUARE LA MANUTENZIONE.

Questo manuale di sicurezza si applica a tutte le pompe Wilden e comprende istruzioni per I'awiamento, I'uso, I'instal-
lazione e la manutenzione.

0ltre a questo manuale, istruzioni più dettagliate su installazione, esercizio, manutenzione e riparazione sono date nel
manuale Engineering, 0peration and Maintenance (Norme d'uso e Manulenzione) allegato ad ogni pompa.

^ ln questo manuale sono descrittii probabili rischi da evitare. Questo tipo di informazione è preceduto dalseguente logo.

l\nfferuZlONE = Rischi o manovre pericolose che potrebber0 causare lesioni personali gravi, morte o considerevoli danni al
orodotto o alle cose.

l\Rrrrruzro¡¡¡
. Controllare il modello della pompa ricevuta a fronte di un ordine o di una specifica.

. Seri'are nuovamente i bulloni secondo le speciflche fornite dalla tabelle delle coppie.

. Rimuovere itappi di plastica.

. Le pompe usate in applicazioni sommerse devono avere sia le parti a contatto del fluido che
quelle a con tatto con l'aria compatibili con il materiale pompato.

. Le pompe usate in applicazioni s0mmerse devono avere un flessibile collegato allo scarico dell'aria e l'aria di scarico con
vogliata sopra la superficie del liquido.

. Le pompe devono essere lavate con acqua prima di essere installate.

^ . Le pompe FDA, USDA e 3A devono essere sanitizzate prima dell'installazione.

Anrr¡uzron¡
. Soffiare la tubazione dell'aria per 10-20 secondi prima di collegarla alla pompa per essere sicuri che siano eliminati

eventuali detriti.
. lndossare sempre gliocchiali protettivi. ln caso di rottura delle membrane possono verificarsiespulsionidel materiale

^ pompato dallo scarico dell'aria.

AnfffUZlONE: Tutte le tubazionied iflessibilidiaspirazione e di mandata dovranno essere calcolati per resistere alla pressione

. e alla temperatura richieste dall'applicazione in questione.

Anff¡ruZlONE: Non superare 0,7 barg di pressione del liquido all'aspirazione della pompa; questo potrebbe provocare la rottura
. prematura delle parti di usura.

AnfferuZlONE: Non superare 8,5 barg di pressione aria di alimentazione. I modelli approvat U.L. non devono superare 3,5 barg.

1.0 A causa dell'aztone alternativa della pompa, fenomeni dispinta laterale possono vertificarsidurante il normale
funzionamento, pertanto le pompe dotate di piedini devono essere fissate a un piano di supporto in metalloicamento.

1.1 La maggior parte delle pompe Wilden può essere usata in applicazioni sommerse solo quando tutte le parti che la com
pongono ( a contatto e non a contatto del fluido) siano compatibili con il prodotto pompato.

1 .2 0gni pompa Wilden è caratterizzata da una dimensione massima di solidi pompabili. Quando esiste la possibilità che
solidi più grandi possano essere aspirati dalla pompa, un filtro deve essere montato sulla tubazione di aspirazione per
prevenire danni alla pompa e conseguenti rischi per I'operatore.

1.3 lnstruzione Detlagliata
- i^r.-^^-.-^l^ ir..-- - ----..r---:-.^^ J^ll^ -^^uonsulîare ia sezrone / oei manuaie û uso e manulenzi0ne oella pompa.

AnfffUZ¡ONE: 1.4 Assicurarsi che i serbatoi contenenti il liquido da pompa.re siano a.deguatamente areati. A caLrsa dell'elevato
grado di vuoto generato dalla pompa una areazione non adeguata di questi serbatoi puÒ causare l'implosione quando venis-
sero completamente svuotati.
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MANUALE tr'I SIGUF,EZZA^

Anrr¡uz¡oNE: 1.5 RrscHr DA ELETTRTcT

Previnire la formazione di cariche elettrostatiche. Fiamme o esplosioni possono essere generate, specialmente in presenza di
liquidi inflammabili. La pompa, e tubazioni, le valvole, i serbatoi e tutti gli altri componenti devono essere prowisti di una

. adeguata messa a terra.

AnrrrruzroNE: 1.6 RrscHr Dr TEMpERATURA

I fluidi pompati devono essere compatibili con i materiali di costruzione della pompa ed i limiti di temperatura ammessi come

. riportato nella Tabella di compatibilita chimica della Wilden.

A,nrrrnzroNE: 1.7 RrscHr DA ELEvATA RUM0Ros¡TA'

La rumorosita della pompa puo superare i 75 dba in alcune condizioni operative, come, per esempio quando el alimentazione
dell' aria é a pressiohe eleváta e assenza o bassl valori di prevaenza in mandata. Lunghi periodi di funzionamento in tali
condizioni prissono creare pericolo per gli operatori vicini alla pompa. Usare adeguate protezioni dell'udito.

AATTENZI0NE: 1.8 MATERIALI PERIC0L0SI

a. Le instruzioni indicate nella sezione I del manuale d'uso e manutenzione della pompa deveno essere seguite per la rottura
della membrana.

b. Dove possibile, le pompe Wilden dovrebbero essere equipaggiate con il sistema di monitoraggio Wilden Wil-Gard llrM,

che riieva la rottura della membrana prima che il fluido pericoloso esca dalla pompa.

c. AVVIS0: Tutti gli elementi di serraggio devono essere controllati per assicurarsi che siano stati serrati con le coppie di
serraggio specilicate nella Sezione Siel Engineering 0peration and Maintenance Manual (Manuale d'Uso e Manutenzioni).

d.Lutilizzatore dovrebbe ottenere dalfornitore le Norme di Sicurezza pertutti imateriali pompati con adeguate istruzione
sui modi di maneggiarli.

1.9 COMPATIBILITA' CHIMICA

A,nff¡nZlONE:a. Quando si seleziona una pompa per una cerla applicazione i materiali costruttivi a contatto con il fluido
pompato e gli elastomeri devono essere chimicamente compatibilicon esso. Consultare la Tabella di
compatibilitá chimica della Wilden o la Generalcontrol per maggiori dettagli.

An11¡UZIONE:b. Reazione esplosiva: Alcuni materiali come i solventi alogenati non dovrebbero essere pompati con una pompa
in alluminio perchè potrebbe verificarsi una reazione esplosiva.

AnfffUZIONE:c. Per alcuni tipi di pompa, in parlicolare per quelle con le parti a contatto del fluido in plastica,.la compatibiltà
chimica verso alcLni fiuidi pÛò variare cambiando la temperatura e la concentrazione del prodotto. Consultare
la Generalcontrol, distributore autorizzato, per maggiori informazioni.

2.0 FUNZIONAMENTO

AnftruZlONE:2.1 Assicurarsi che tutti gli operatori siano adeguatamente istruiti e che si attengano scrupolosamente alle
instruzioni di esercizi-o e manutenzione indióate in questo manuale di sicurezza, nella guida per I utilizzatore
e nel Mannuale d'Uso e Manutenzione della pompa.

Limiti DiTemperatura

Polypropylene
PVDF

Carbon-Filled
Acetal

Teflon@ PFA

Neoprene
Buna-N@

Nordel@

Viton@

Wil-FlexTM

Polyurethane
SaniflexrM
Teflon@ PTFE

32'F to 175'F
10'F to 225'F

0'C to 79'C
-12'C to '107'C

-20'F to
-20'F to

0'F to
1 0"F to

-60'F to

-40"F to
-40'F to

1 0'F to
-20'F to
40'F to

1 50'F
300'F
200'F
1 80'F
280'F
350'F
225"F
1 50"F
220"t
300'F

-28.9'C to
-28.9"C to
-17.8"C to
-12.2'C to
-51 .1'C to

-40"C to
-40'C to
12.2'C Io

-28.9'C to
4.4"C to

65.6"C
148.9"C
93.3'C
82.2"C
137.8"C
176.7"C
107.2"C
65.6'C
104.4'C
148.9'C
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PoRTuc uEsE

SUPLEMENTo DE SEGURANçA

WILDEN PUMP & ENGINEERING CO.
MANUAL DE SEGURANçA

Suplemento do manual de engenharia, operaçao e manutençao das bombas Wilden
PoR FAVoR LE|A A_s..¡NsTnuçors DEssE MANUAL ANTES DE |NSTALAR, 0PERAR E PARA REALIZAR mnuurruçÃo un
SUA BOMBA WILDEN.

Esse manual de seq.urança. abrange lodas as bombas Wilden e a informação nele contido lefere-se a segura instalaçã0,
uso e manutenção de sua bomba.

Adicional a este manual, infotmagões e insttuç,ões m_ais delalhadas referente a instalaçã0, operação e manutenção são
encontladas na manual de Engenharia, Operagão e Manulenção da bomba em questã0.

0manual de segurança contem importante.informação referente a possíveis problemas naárea de segurança. Esse tipo de

^ informação é procedido pelo seguinte sinal.

l\CRUffLA!!!! Uso indevido desse produto pode resultar em ferimentos graves ou morte, ou falha do produto, ou danos mate-

^ riaiseapropriedade.
,Acnurrmll

. Verifique o modelo da bomba e a sua nota fiscal ou tabela de especificações.

. Aperte todos as porcas para as especificações na tabela.

. Retire todos os plug.

. Bombas submergidas necessitam ter todas as partes (em contato com a solução e estéril) testadas para
compatabilidade com solução em questã0.

. Bombas submersas necessitam ter uma mangueira conectada na saída do escapamento para atmosfera.

. E aconselhável lavar as bombas antes de instala-las.

. Bombas com denominação FDA, USDA e 3A necessitam passar por um processo sanitário antes do uso.

CAUTELA!!
. Antes de conectar linha de a¡ tenha certeza que linha esta desobstruída.
. Sempre use óculos de proteção quando operando as bombas. Caso ocorra fratura ou falha do diafragma, solução poderá

escapar pela saída do escapamento.

CAUTELA!!

Certifique-se que as linhas de tubulação de entrada e saída, alem das conexões selam designadas a suportar as temperaturas

^ e pressões em questão.
/\cnur¡ul
^ Pressão na entrada do liquido não deve exceder 0.7 bar (10 psig).

l\CRUftLA!! Pressão na entrada do ar não deve exceder 8.5 bar (125 psig). Nas Bombas listadas UL, Pressão não deve
exceder 50 psig.

1.0 Devido á accão reciprocante da bomba, pode ter inestabilidades laterais durante a operação normal.Por isso as bombas
com patas devem ser sujeitas a estruturas metálicas ou concreto.

't .1 Ouase todas as bombas Wilden podem ,ser submergidas, contanto que todos os materiais presentes na bomba sejam
compativeis quimicamente com a solução a ser bombeada. Bombas submersas precisam t'er uma mangueira conéctada

na saída do escapamento para atmosfera.

1 .2 Cada modelo das bombas Wilden tem a capacidade de bombear partículas sólidas. 0 uso de um crivo e recomendado
quando houver a possibilidade de que partículas solidas maiores que a capacidade da bomba para prevenir falha ou
-^ñ^:-^^+^ l^ l:^¡-^-*^ ^ -i^^^ l^ ^^:l^^¿^^ ^^- - ^-^-^l^-tuillpililciltu uu urdilduiltd u ilùL;u uc dt tuuiltts5 uuiltu upEtduut.

1.3 Instruções De lnstalação
lnstruções detalhadas sobre a instalação são fornecidas na secção 7 do manual de engeharia, operação e manutençã0.
GAUTELA!! 1.4 Certifique-se para que haja ventilação apropriada nos tanques que armazenam líquidos bombeados. Devido a
alta capacidade de sucção da bomba, tanques que não são devidamente ventilados podem impiodir quando bombeado.

A

A
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SUPLEMET\|TC' DE S¡EG¡UFTANçA

A,cnur¡mrr r.s
Prevenir a formação de eletricidade estática. Fogo ou explosão podem ocorrer especialmente na presença de liquidos

. inflamáveis. A bomba, as válvulas, e outros equipamentos devem ser aterrados.

Acnurrmr !1,6 EFErTos DA TEMpERATURA

Material bombeado deve ser compatível com material de construção da bomba e limites de temperatura - favor consultar Guia

^ de resistência química da Wilden (E4).

l\cRurru!! 1.7 Rrscos Nocrvos com RELAçÃo A polurçÃo soNoRA
0 ruído da bomba pode ultrapassar 75 DBA Devido a certas condições de operaçã0. Por exemplo: Alta pressão de entrada de
ar e pouca contrapressão na.descarga. Exposição durante elevados períodos pode ocasionar efeitos nocivos ao operador e/ou

^ 
pessoas nas proximidades. Use devida proteção sonora.

l\cnur¡m!! r.B Rrscos com RELAçÃo A MATERTATS

a. Instruções na seção I do Manual de Uso, Manutenção e Operação devem ser seguidas para evitar falha prematura do
diaf ragmas.

b. Quando possível, bombas que usam elastómeros Teflon@ devem disponer do sistema Wil-GardrM Monitoramento de
Diafragma, que ira detectar falha do diafragma antes do que o material escape pela saída de ar.

c.AV|SO: Todososparafusoseporcasdevemserchecadosparaassegurarque0smesmosestãoemconformidadecom
as especificações dadas na seçaõ B do manual de Engenharia, Operacao e Manutençaõ.

d.Usuário deve obter Planilha de Dados de Material e Segurança do fabricante de todos os materials bombeados e como
reagir em caso de emergência.

1 .9 COMPATIBILIDAOE OUíMICA

A,CnUf¡m!! a. Material de construção das bombas Wilden devem ser compatíveis com a solução a ser bombeada. Favor

^ consultar o guia química (E4) ou o seu distribuidor local das bombas Wilden para maiores informações.

l\CnUf¡m!! b. Reação Explosiva: Materiais como solventes não devem ser bombeadas usando bombas de alumínio devido
ao alto risco de explosã0.

A,CnUfnn!!c. Certos materiais podem sofrerataque químico quando exposto atemperaturas e/ou mudança de concentração
do liquido bombeado. Favor consultar o seu distribuidor local das bombas Wilden para maiores informações.

A2.0 oPERAçÃo

CAUTELA!! 2.1 Certifique-se que operadores são treinados quanto á operação e utilização das bombas Wilden. Favor observar
cautela e práticas definidas nesse Manual de Segurança, no Manualdo Usuário, e no Manual de uso,
Manutenção e 0peraçã0.

Limites de Temperatura

Polipropileno 32'F to
PVDF 10'F to
Acetal com recheio

de carvão -20'F to
Teflon'PFA -20'F to
Neoprene 0'F to
Buna-N@ 10'F to
Nordel' -60'F to
Viton@ -40'F to
Wil-FlexTM -40'F to
Poliuretano 10'F to
SaniflexTM -20'F to
Teflon@ PTFE 40'F to

'175"F

225'F
0'C to 79"C

-12'C to 107"C

1 50'F
300'F
200'F
1 80'F
280'F
350'F
225"t
1 50'F
220"F
300'F

to
to
to
to
to
t0
to
to
to
to

-28.9'C
-28.9"C
-17.8"C
-12.2"C
-5'1.1"C

-40'c
-40"c
12.2"C

-28.9"C
4.4"C

65.6'C
148.9"C
93.3'C
82.2"C
137.8'C
176.7"C
107.2"C
65.6'C
104.4"C
148.9'C
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VEILIG¡HEItrIS SIJPPLEMENT

DUTGH

AA

A

VEILIGHEIDS SUPPLEMENT

LEES DIT MANUAL VOORDAT U DE POMP INSTALLEERT, IN GEBRUIK NEEMT OF REPAREERT

Ðil+eiligå€fulsblad geldt vssralleìllllDENaompen en bevatinstruclies vûor eerveiliüe inslallalier gebruik en onderhsud
voot Uw W¡LDEN membraanpomp.
Behalve dit veiligheidsblad, vind U meer detail informalie in het Engineering, Operation and Maintenance (EOM) manual
dat is meegeleverd met de pomp. Raadpleeg de installatie, gebruiksaanwijzingen en onderhoudsinstructie in het EOM

manual.
ln het EOM manual wordt u gewaarschuwd voor mogelijke gevaren. Hierbij treft u altiid het volgende symbool aan:

WAARSCHUWING = Gevaarlijke of onveilige situatie die kan leiden tot ernstig letsel, de dood of ernstige materiaal schade.

WAARSCHUWING

- Controleer of u de juiste pomp heeft ontvangen.
- Trek alle bouten en moeren na, zoals aangegeven ln het E0M manual onder BE.

- Verwijder alle afdek pluggen.

- Pompen die u als onderwaterpomp gebruikt, moeten zowel aan de vloeistofzijde als aan de luchtzijde chemisch bestand zijn
tegen het te verpompen medium.

- Pompen die u geheei onderdompeit moeten aan de iuchiuiilaai worden voorzien van een iucht-afvoerslang om de uitlaat
boven het peil te brengen van de vloeistof die moet worden verpompt.

- Spoel de pomp grondig met water voor ingebruikname
- FDA, USDA en 3A pompen moeten worden gereinigd voor ingebruikname.

uttrÀnQn¡{tIüflNn

- Laat de luchtleiding 10 tot 20 seconden door blazen, voordat u deze bevestigd aan de pomp. Dit om te zorgen dat alle vuil
uit de luchtleiding is verdwenen.

- Draag altijd een veiligheidsbril als U de pomp bedient, als er een membraanbreuk optreed, kan de vloeistof die U verpompt
uit de lucht-uitlaat komen..

AwnnnscHUWrNG:

AwnnnscHUWrNG:

AwnnnscHUWrNG:

Alle zuigleidingen en persleidingen moeten geschikt zijn om de druk die ontstaat in Uw toepassingen te
kunnen weerstaan.

Zorg dal de vloeistof voordruk op de inlaat van de pomp nooit méér bedraagt dan 0,7 BAR. U voorkomt
hiermee vooilijdige slijtage van de elastomeren. hetgeen weer kan leiden het lekken van vloeistof door
de lucht-uitlaat van de pomp.

Maximale luchtdruk mag niet meer bedragen dan 8,5 BAR. (3,5 BAR bi¡ Ul-modellen en 5,5 BAR bijtype
HP250).

1 .0 Door het bewegen van de membranen in de pomp is het mogelijk dat de pomp zich beweegt. Voor permanente installatie
moet de pomp 0p een bevestigingsplaat worden gemonteered. De bodem moet bij voorkeur vlak zijn.

1.1 De meeste WILDEN pompen kunt u gebruiken als onderwaterpomp, pompen die u geheel onderdompelt, moeten zowelaan
de vloeistofzijde als aan de luchtzijde resistent zijn tegen het te verpompen product. Pompen die u geheel onderdompelt
moeten aan de luchtuitlaat worden voorzien van een lucht-afvoerslang om de lucht uitlaat boven het peil te brengen van de
vloeistof die moet worden verpompt.

1.2 Elke type WILDEN pomp heeft een specifieke vrije doorlaat. 0m te voorkomen dat te grote vaste delen de werking van de
pomp verstoren en persoonlijk letsel veroorzaken, is het wenselijk een filter in de zuigleiding te monteren.

1.3 lnstallalie lnslruclies
Gedetailleerde installatie instructies kunt U vinden in Section 7 van het bii de pomp behorende Engineering, Operation, and
Maintenance manual.
tlt¡tÂÞenUllltllNn' I rl lJn+ rronrrrm in ¡l¡ nnmn lzon lai¡lan lnl imnlnoi¡ rran rralon ¡n lanlzo hii ha+ lanan rran ¡laza rralan ¿n lanl¡¡trn^r¡9vrr9tttrrvr Lr r rut vqvuutrr It uu PvItp nqil rvruutr !vt Irrytvùru vqil vqlutr v¡r rqlno v{ ilu! ruvurr vqil uu¿u vqluil urr rqlno,
Zorg altiid voor een goede ventilatie van vaten en tanks.
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AwnnnscHUWrNG: 1.b EtEcTRrscHE Rrsrco's
Neem maatregelen om statische electriciteit te woorkomen. Voorkom explosies en brandgevaar. speciaal bij het verpompen van
licht ontvlambãre vloeistoffen. De pomp, het leidingnet, kleppen, containers en andere toegepaste materialen moeten op de juiste

^ wijze worden geaard.

l\wnnnscHUWING: 1.6 TEMpERATUUR LTMTETEN

Het materiaal en de temperatuurlimieten van de pomp moeten geschikt zijn voor de vloeistoffen die worden verpompt. Raadpleeg

^ hiervoor de Wilden Chemical Resistance Guide (E4) of neem contact op met Holland Air Pumps voor meer informatie.

l\wnnnscHUWrNG: 1.7 cELurDsNrvEAu

Onder bepaalde omstandigheden kan het geluidsniveau van de pomp hoger zijn dan 75 dba. Dit komt voor bij een hoge
inlaatluchidruk en weinig oÍ geen tegendruk. Langdurig werken in deze condities kunnen een gevaar opleveren voor Uw gehoor.

^ Gebruik geschikte gehoorbescherming.

l\wRnnscHUWr NG: 1 . I GEvAARLTJKE vloErsToFFEN

a. Onderhouds instructies in section twee van uw pomp Engineering, Operations and Maintenane Manual moeten worden
opgevolgd om membraanbreuk te voorkomen.

b. Het gebruik van een WIL-GARDTMII lekdetectie-systeem (bij TEFLON@ membranen) geeft u een waarschuwings signaal
bij membraanbreuk Hierdoor kunt U voorkomen dat de gevaarlijke vloeistoffen ongemerkt via de luchtuitlaat uit de pomp
lekken en dat U in contact komt met deze vloeistof.

c. LET 0P: Trek alle bouten en moeren na, zoals aangegeven in de tabel in het EOM manual section 8.

d. Als U de pomp gebruikt voor het verpompen van gevaarlijke vloeistoffen dient U in het bezit te zijn van een materiaal
veiligheids data sheet van de betreffende vloeistof.

1.9 CHEMISGHE RESISTENTIE

awnnnscHUWrN': ' 1i,3fi î:fîi'Jår,;8i [8fiJ,''Hå,'åt iï83ilf6*,'3åi'îîifl.,$fl" U.::ñiå'!ilfi',fl'J,.oåå*' rf,îìBäfr:î

awnnnscHUW,NG: ' 3åi'å'åiJ"'HiïJ,:ïiiilfi:üiîfi:i,lff::iJ'ilJi:i:::ffi"",i'i.i;iiTÎ'ffillÏoln, u,,

awnnnscHUWING: ,. ijiihT:Jriiffliffif;j'fJ'i:[i:]:l,,, uw wTLDEN pomp, speciaar de kunststor uitvoeringen,
kan zich veranderen indien de temperatuur en concentratie van de vloeistof die U verpompt zich wijzigt.
Neem contact op met Holland Air Pumps voor meer informatie.

2.0 BEDIENING

AWAARSCHUWING: 2.l Zorgdat iedereen die de WILDEN pomp gebruikt op de hoogte is van de veiligheidsvoorschriften en
gebruiksaanwijzingen zoals beschreven in deze handleiding en in dit veligheidsblad, de pomp gerbruikers
gid en in uw pomp Engineering, Operation and Maintenane Manual. Gebruik oog- en oorbescherming als
U de pomp bedient.

Temperatuur Limieten

Polypropylene
PVDF

Carbon-Filled
Acetal

Teflon@ PFA

Neoprene
Buna-N@

Nordel@

Viton'
Wil-FlexTM

Polyurethane
SaniflexrM
Teflon'PTFE

32"F to 175'F
F lo 225"t00

0'C to 79'C
-12'C to 107'C

-20"F
-20"t

0'F
1 0'F

-60'F
-40'F
-40'F

1 0'F
-20't
40'F

-28.9'C
-28.9'C
-17.8'C
-12.2'C
-51.1"C

-40'c
-40'c
12.2"C

-28.9'C
4.4'C

65.6'C
148.9'C
93.3'C
82.2'C
137.8'C
176.7'C
107.2"C
65.6'C
'104.4'C

148.9"C

to
to
to
to
t0
to
to
to
to
to

1 50'F
300'F
200'F
'180'F

280"F
350'F
225"t
1 50'F
220"F
300'F

to
to
to
to
to
to
to
to
to
to
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SAKERHETSBILAGA

WILDEN PUMP & ENGINEERING CO.

s¡irrnnrrsHANDBoK
Tillägg till Teknik-, drifts- och underhållshandbok

Läs alllid denna handbok före montering, start eller underhåll.
Denna säkerhetshandbok gäller för samtliga pumpar från Wilden och innehåller anvisningar för säkert handhavande vid instal-
lation, användande och underhåll av din pump.

Dessutom finns ytterligareinstallationsanvisningar, förslag till drifts- och underhållsanvisningar samt felsökningsrutiner i

Teknik-, drifts- och underhållsmanual för respektive pump.

I denna handbok förekommer varningar för övriga risker. Denna typ av anvisning föregås av nedanstående symbol.
VARNING = Risker eller osäkra rutiner som kan leda till svår personskada, dödsfall eller lill avsevärd skada på produkt eller
egendom.

VARNING
. Kontrollera att mottagen pumpmodell överensstämmer med specifikation.
. Dra åt samtliga skruvar enligt specifikation i tabell för åtdragningsmoment.
¡ Tr hnrl elle lrrncnnrfcälzrinn¡r n¡h nl¡¡nncrrq vvrr urru rrurrùyvrruur\rrrrvur vvrr Pruvvqr.. Materialet i såväl vätskeberörda delar som torra delar på dränkbara pumpar ska vara kompatibelt med den pumpade vät

skan.
. Dränkbara pumpar ska vara försedda med luftslang vid pumpens luftutsiäpp som ska leda utloppsluften över vätskenivån.
. Spola noggrant igenom pumpen med vatten före montering.
. FDA-, USDA- och 3A-godkända pumpar bör genomgå sanitär rengöring innan användande.

VARNING
. Blåsigenomluftledning¡10-20sekunderinnandenmonteraspåpumpförattkontrolleraattledningarnaärfriafrånallt

skräp.
. Bär alltid skyddsglasögon vid arbete med pump. 0m ett membran brister kan den- pumpade vätskan tvingas ut genom

luftutsläppet.

VARNING: Alla inlopps-och utloppsrör/slangar ska vara konstruerade så att de kan tåla den aktuella tillämpningens tryck och
temperatur.

VARNING: Vätskans inloppstryck får inte överskrida 0,7 bar. Detta kan medföra förtida slitage och haveri.

VARNING: Drivtrycket får inte överskrida 8,5 bar. För UL-klassade modeller bör drivtrycket inte överskrida 3,4 bar.

1.0 På grund av pumpens växelverkande arbetssätt kan sidoinstabilitet uppstå vid normaldrift. Pumpar med fot skalldärför
bultas fast med gummifötter i stål- eller betongkonstruktion.

1.1 De flesta pumpar från Wilden kan nedsänkas i vätska om materialet i såväl vätskeberörda- som torra delar är kemiskt
resistent mot den pumpade vätskan. 0m pumpen ska nedsänkas i vätska bör en slang monteras på pumpens luftutsläpp
och utloppsluften ledas över vätskenivån.Varje pump från Wilden klarar en viss partikelstorlek. 0m det finns en risk för
att större fas-ta paftiklar kan sugas in i pumpen bör en sil eller ett grovfilter användas i sugledningen för att förhindra att
skada uppstår på pumpen med medföljande risk för operatören.

'! .3 lnslal!ationsanvisningai
Detaljerade anvisningar för installation återfinnes i avsnitt 7 i Teknik-, drifts- och underhållsmanualen (EOM) för respektive
pump.

VARNING 1.4 Kontrollera att de tankar eller behållare som rymmer vätskelagret från vilken pumpen suger är väl ventilerade.
På grund av pumpens starka förmåga att skapa vakuum kan otillräcklig ventilation av lagringstankar ledã till implosion när en
tank har tömts helt på vätska.

WILDEN PUMP & ENGINEERING CO. . 22069 VAN BUREN STREET. GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
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A,vnn¡¡urc: 1.b ELEKTRTsKA FARoR

Åtgärder för att förhindra uppkomst av gnistor från statisk uppladdning måste vidtagas. Vid pumpning kan brand eller

^ exölosion uppstå. Pumpen,'iörledningar, ventiler, förvaringskärl eller annan utrustning måste iordanslutas.
l\vnnunc 1.6 RTsKER uD Höc TEMpERATUR

Vätskan som ska pumpas bör vara kompatibel med materialet som pumpen är tillverkad av samt angivna maxvärden för tem-

^ peratur, se Wilden Chemical Resistance Guide (E4).

l\vnnuuc: 1.7 FARoR oRsAKADE Av BULLER

Pumpens ljudnivå kan överskrida 75 dba undervissa driftsbetingelser_så som vid högt drivtryck-och litet.eller inget.mottryck
av vätska óå pumpens trycksida. Långa driftsperioder vid sådaná förhällanden kan skapa risker för operatör som arbetar nära

^ pumparna. Använd hörselskydd.

l\vnnun¡c: 1.8 FARLTGA MATERTAL

a.Underhållsinstruktionerna i avsnitt åtta (S) i din Teknik- drifts- och underhållsmanual måste fölias för att undvika mem
branhaveri.

b.Där det är möjligt bör Teflon@ bestyckade pumpar från Wilden förses med Wil-GardrM ll membranövervakningssystem.
Detta system úpþtacker eventuellt membranhaveri innan vätskan tränger ut ur pumpen.

c. 0BS: Alla bultar och skruvar bör kontrolleras så att de är dragna med angivet åtdragningsmoment innan start, se avsnitt
I i Teknik-, drift- och underhållshandboken.

d.Handhavaren bör införskaffa varuinformation från leverantören av vätskan som ska pumpas. Dessa innehåller erforderliga
hanteringsanvisningar för respektive vätska.

^ 1.9 KEMISK KOMPATIBILITET/RESISTENS

l\nnrulnC: a. Vid val av pump för en speciell applikation, måste pumpens vätskeberörda delar och gummimaterial-vara av

sådant maierial'att de är'kompatibia med processvätskorna. Se Wilden Chemical Resistance Guide (E4), eller

^ rådgör med din auktoriserade leverantör av Wildenprodukter.

l\nnrulUC: b. Explosiv reaktion: Vissa vätskor, som t ex lösningsmedel med halogenkolväte bör inte pumpas med en pump

. soin har vätskeberörda delar i aluminium på gruñd av risken för möjlig explosiv reaktion.

AVnnUlruC: c. Vissa materials/vätskors kemiska kompatibilitet med en speciell pumpkonstruktion, speciellt med vätskeberörda
delar i plast, kan förändras med variatióner i vätskornas koncentration och temperatur. Rådgör med auktoriserad
leverantör av Wildenprodukter.

2.0 DRIFT

AVnnUlruC: 2.1 Se tilt att samtliqa operatörer har fått relevant utbildning och att de utövar ett säkert drift- och underhållshand-
havande samt följer säkerhets- óch ilnderhållsrutinerna angivna i denná säkerhetsbilaga, användarhandboken och Teknik-
drifts- och underhållsmanualen.

Temperalutbegtänsningat

Polypropylene
PVDF

Carbon-Filled
Acetal

Teflon'PFA
Neoprene
Buna-N@

Nordel@

Viton'
Wil-FlexTM

Polyurethane
SaniflexTM
Teflon@ PTFE

32'F to 175'F
1 0'F to 225'F

-20'F to 150'F
-20'F to 300'F

0'F to 200'F
10"F to 180"F

-60'F to 280"F
-40'F to 350"F
-40"F lo 225'F

10"F to 150"F

-20'F lo 220t
40'F to 300'F

0'C to 79'C
-12'C to 107"C

-28.9'C to
-28.9'C to
-17.8'C to
-12.2"C lo
-51.1'C to

-40'C to
-40'C to
12.2"C lo

-28.9"C to
4.4'C to

65.6"C
148.9"C
93.3'C
82.2'C
137.8'C
176.7'C
107.2"C
65.6'C
104.4'C
148.9"C
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SIKKERHEDSSUPPLEMENT

WILDEN PUMP & ENGINEERING CO.
SIKKERHEDSMANUAL

Supplement til Brugsanvisning

LÆS ALTID DENNE MANUAT FøR INSTALLATION, OPSTART ELLER VEDLIGEHOLDELSE.

Denne sikkerhedsmanual gælder fot alle Wilden pümper og indeholder instruktioner i sikker installation, brug og vedlige-
holdelse af Deres pumpe.

For mere detaljerede instruktioner i installation, anbefalel drlfl, vedligeholdelse samt fejlfinding, se Brugsanvisningen
for den pumpetype det dreier sig om.

I denne manual kan der være advarsler mod risici.

Foran denne type information vilfølgende mærkat blive vist.

AnOVnnSfl = Risici eller farlig fremgangsmåde som kan resultere i alvorlig personskade, død eller alvorlig beskadigelse
af produkt eller ejendom.

Anovnnsel
. Check at modtaget pumpemodel svarer til ordren og specifikationen.
. Spænd alle bolte til specifikationerne i moment tabellen.
. Fiern forsendelsens blindpropper.

. På pumper.som skalanvendes nedsænket ivæske skalbåde væskeberørte og ikke-væskeberørte dele være kompatible
med materialet der skal pumpes.

. Nedsænkede pumper skal have en slange tilsluttet til pumpens luftafgang og slangen føres op over væskeniveauet.

. Pumper bør skylles grundigt igennem med vand før installation.

. . FDA, USDA 0G 3A pumper bør steriliseres før brug.

'A.novens¡l
. Blæsslangerigennemil0-20sekunderførdesættespåpumperforatsikreataltløstmaterialeerfjernet.

^ 
. Brug altid sikkerhedsbriller. Ved membranbrud kan materialet der pumpes blive presset ud gennem luftafgangen.

l\nOVnnSfL: Alle indsugnings- og afgangsslanger skal være designet til at modstå tryk og temperatur for den specifikke
applikation.

/,\nOVnnS¡L: Overstig ikke 0,7 bar (10 psig) væske indsugningstryk, da dette skaber slid og fejt.

AnOVnnSEL: OverstigikkeS,Sbar(125psig) luftryk.UL-godkendtemodellerbørikkeoverstige 3,4bar(50psi) luftryk.

1.0 Grundet pqmpens frem 
-og 

tìlbagegående bevægelse kan rysÏelser opstå under normal brug, derfor skal pumperne fast
spændes. Pumper med fod bør derfor så vidt muligt boltes fast til overfladen.

1.1 De fleste Wilden pumper kan kun anvendesì neddykkede applikatione¡ når både væskeberørte og ikke-væskeberørte dele
er kompatible _med materialet der pumpes. Hvis pumpen skal anvendes neddykket, bør en slange tilsluttes
pumpens luftafgang så afgangsluften fdres over væsk'eniveauet.

1 .2 Hver Wilden pumpg tillader en bestemt max,. partikel størrelse. Ved enhver risiko for at større partikler kan blive suget ind
i pumpen, bør et filter installeres på sugesiden for at undgå beskadigelse af pumpen og deraf iølgende risiko for
brugeren.

1.3 lnstruktion til installation

Detalieret de lnstruktioner til installation er i kapitel 7 i manualen.

AnOVnnS¡L: 1.4 Sørg for ordentlig ventilation af tanke/beholdere som indeholder væsken. På grund af en pumpes høje suge
evne kan.dårlig ventilation af disse forsyningstanke føre til implosion (sammenklapning) af tañke når væsken er fuldsiændÏg
evakueret.

WILDEN PUMP & ENGINEERING CO. o 22069 VAN BUREN STREET. GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783.3440
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A,novnnsrl: 1.5 ELEKTRTsKE Rrsrcl

Sørg for at forebygge statisk elektricitet. Brand eller eksplosion kan være resultatet, specielt ved håndtering af brændbare
væsker. Pumpen, slangeføring, ventiler, beholdere eller andet apparátur skal jordes.

Anovnns¡L:1 .6 TEMPERATUR Rrsrcl

Materialet der pumpes skal være kompatibelt med pumpens konstruktionsmaterialer og angivne temperatur grænser som
anfør| i Wilden Chemical Resistance Guide (E4).

Anovnns¡L: 1.7 sTØJGENERENEDE Rrsrcr

Pumpestøj kan overstige 75 dba under specielle forhold som f.eks. højt lufttryk og lavt modtryk. Længere tids drift under
disse betingelser kan skabe en risiko for brugere, som arbejder i nærheden af pumperne. Brug af høreværn.

Anovnnsrl:r.B FARLTGE MATERTALER

a. Vedligeholdelsesanvisningerne i afsnit B i pumpens brugsanvisning skal følges for at forebygge membranbrud.

b. Når det er muligt bør Wilden pumper med Teflon@ forsynes med Will-GardrM ll lækage alarm, som opdager membran
brud før farligt materiale kommer ud af pumpen.

c. BEMÆRK: Alle spændbånd bør checkes for tilspænding ifølge moment specifikationerne anført i sektion B i

Brugsanvisni ngen.

d. Derbør anskaffes et materiale sikkerhedsdatablad for alle materialer der pumpes for korrekte håndteringsinstruktioner

1.9 KEMISK KOMPATIBILITET

aRovRns*' '' H,1;ï,üi,?î,?åîsllf'ål3ïx',ii,îBÌå1îåfi?il3|;åJf,i rf,Rilå:À,t'n[',.îiJriïìsfff'å¿'år¡îe rr¿r
eller kontakt Deres forhandler.

A,nOVnnSf l, ¡. Eksplosiv reaktion: Visse materialer såsom halogeneret kulbrinte opløsningsmidler bør ikke pumpes

anovnRs*, , il::fli:ililåiJ,Tffili,lJiiffiliäJ:i'$iJ;il,ïffi:nstrur<t¡on, specie* p,astik væske
berørte dele, kan ændre sig når materialekoncentration og temperatur varierer. Kontakt Deres lokale
forhandler.

2.0 DRIFT

Anovnnse L: 2.1 Sørg for at alle brugere er korrekt trænet i og anvender sikkerheds- og vedligeholdelsesanvisningerne
anført i denne sikkkerhedsmanual, Pump Users s Guide og pumpens brugsanvisning.
Derudover bør sikkerhedsbriller og høreværn anvendes når det er nødvendigt.

Temperaturgfænser

Polypropylene
PVDF

Carbon-Filled
Acetal

Teflon@ PFA

Neoprene
Buna-N@

Nordel@

Viton@

Wil-FlexTM

Polyurethane
SaniflexTM
Teflon@ PTFE

32'F 1o 175"F
'10'F to 225"F

79"C
1 07"C

65.6'C
148.9'C
93.3'C
82.2"C
137.8"C
176.7',C
107.2"C
65.6"C
104.4"C
148.9"C

oC to
oC to

0
12

-20'F to

-20'F to
0'F to

10'F to

-60'F to

-40'F to
-40'F to

'10'F to
-20"F to
40'F to

1 50"F
300"F
200"F
1 80"F
2BO"F

350'F
225"t
1 50'F
220"t
300'F

to
to
to
to
to
to
to
to
to
to

-28.9"C
-28.9"C
-17.8"C
-12.2"C
-51 .1"C

-40"c
-40'c
12.2'C

-28.9'C
4.4"C
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WILDEN PUMP & ENGINEERING CO.

K/iYTTöTURVALLISUUSTI EDOTE

Lue tämä turvallisuustiedote aina ennen pumpun asennusta, käyttöönottoa ja huoltoa. Tämä turvallisuustiedote koskee kaikkia
WILDEN pumppumalleia ia sisältää ohjeet pumppunne turvallista asennusta, käyttöä ja huoltoa varten.

Vkcitvicknhteicpmmet nhippt nn rnnpltr nrrmnrmelliknhteicpcti Kävtln i¡ Hrrnltn käcikirirqqr
Fe,,,î,v¡,,q,,,,t

Käsikirjassa varoitetaan mahdollisista vaaratekiiöistä. Vaaratekijöiden kohdalla tekstissä käytetään alla olevaa varoitusmerkkiä.

A.VAR0ITUS = turvatoimien laiminlyönti voi aiheuttaa henkilövahinkoia, invaliditeettia, hengenmenon tai huomattavia tuote- tai
omaisu usvahinkoja.

/r\/ ¿ \.VA]IUIIUù

- Tarkista, että vastaanotettu pumppumalli vastaa tilattua tai spesifioitua pumppumallia.

- Kiristä kaikki pumpun pultit kiristysmomenttitaul ukon mukaisesti.

- Poista pumpusta kuljetustulpat.

- Uppopumpun materiaalit, sekä neste että ilmaosat, on oltava materiaaliltaan yhteen sopivat pumpattavan nesteen kanssa.

- Uppopumpun poistoilma on johdettava letkulla nestepinnan yläpuolelle.

- Pumput on huolella huuhdeltava vedellä ennen käyttöönottoa.

- FDA, USDA ja 3A luokitellut pumput on desinfioitava ennen käyttöönottoa.

A.VAR0ITUS

- Puhalla paineilmalinjaa 10-20 sekuntia ennen pumpun liittämistä, näin varmistat ettei paineilmalinjassa ole epäpuhtauksia.

- Kãytti aina suojalaseja pumppua käsitellessäsi.

Rikkoutunut kalvo voiaiheuttaa vuodon ja pumpattava neste voi roiskua poistoilman mukanaympäristöön.

A.VAR0ITUS: Kaikki imu- ja poistoputket/letkut ja liittimet on mitoitettava riittävän kestäviksi käytetyn paineen ia lämpötilan
suhteen.

A.VAR0ITUS: Ä¡a ylitä 0,7 bar nestepainetta pumpun imupuolella. Ylipaine voi aiheuttaa ennenaikaista kulumista ja osien vioit-
tumista.

A.VAROITUS: Älä ylitä 8,5 bar syöttöilmanpainetta. UL-luetteloitujen mallien syöttöilmanpaine ei saa ylittää 3,5 baria.

1.0 Pumpussa voi esiintyä normaalikäytössä sen edestakaisesta liikkeestä johtuvaa poikittaissuuntaista epuavakaisuuta.
Jalustalliset pumput on siksi kiinnitettävä pulteilla kiinteään teräs- tai betonirakenteeseen.

1.1 WlLDENpumppuiavoidaankäyttääuppopumppuinaainoastaanjossekäpumpunnesteosatettäilmaosatovatyhteensopi
vat pumpattavan nesteen kanssa. Mikäli pumppua käytetään uppopumppuna on poistoilma johdettava letkulla nestepinnan
yläpuolelle.

1.2 Jokaiselle WILDEN pumpulle on ilmoitettu suurin sallittu kiintoainekoko. Mikälion mahdollista, että kiintoainekoko ylittää
suurimman sallitun koon, on ennen pumppua asennettava imusuodin estämään pumpun rikkoutuminen ja käyttäiän vahin
goittuminen.

1.3 Asennusohjeet

Pumppumaliien yksityiskohtaiset asennusohjeet iöytyvat vaimistajan Engineering, 0peration, and Maintenance Manuaiosasta /.

A.VAROITUS: l.4Varmistaettäsäiliössä, mistä neste pumpataan,0n riittävän suuri korvausilma-aukko. Pumpun suuri imuteho
voi aiheuttaa säiliön litistymisen, iollei korvausilman saanti ole riittävä.

WILDEN PUMP & ENGINEERING CO. . 22069 VAN BUREN STREET . GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
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.vARo|TUS: t .S SilHrör¡KN|SET VRRnRTeK¡Är

Sähköstaattinen kipinöinti on estettävä. Muutoin seurauksena voi olla tulipalo tai räjähdys etenkin herkästi syttyviä nesteitä
käsiteltäessä. Pumppu, putket, venttiilit, säiliöt ja muut varusteet on maadoitettava.

OVAR O ITUS : 1 . 6 L¡iM PÖTI LASTA J O HTUVAT VAARATEKH,IT

Tarkista, että pumpattava neste 0n pumpun nesteosien materiaaleilta ja annetuilta lämpötilarajoiltaan yhteensopiva.
Soveltuvuuden voi tarkistaa materiaalitaulukosta WILDEN CHEMICAL RESISïANCE GUIDE (E4).

oVAR0ITUS: 1.7 METUSTA J0HTUVIA VAAR0JA

Pumpun aiheuttama melu voi ylittää 75 dba joissakin käyttöolosuhteissa, esimerkiksi pumpun syöttöpaineen ellessa korkea tai
antopaineen ollessa alhainen tai sen kokonaan puuttuessa.

.VAR0ITUS: 1.8 VAARALLISET NESTEET

a. Pumpun rakenne-, käyttö- ja huolto-oppaan kahdeksannessa luvussa annettuja huolto-ohjeita on noudatettava, jotta
vältetään kalvon vioittuminen.

b.Mikäli mahdollista on Teflon@-kalvoja käyttävät pumput varustettava Wil-GardrM kalvonvalvontajärjestelmällä. Tällöin
kalvonrikkoutuminen havaitaan ennen kuin vaarallinen neste vuotaa pumpusta ulos.

c. HU0M: Tarkista, että kaikkien pulttien kiristysmomentit vastaavat käyttöohietaulukon kiristysmomenttiarvoja.

d.0ikeat nesteiden käsittelytiedot saadakseen on pumppukäyttäjän hankittava jokaisen pumpattavan nesteen
käyttötu rval lisu ustiedote nesteen toi m ittajalta.

1.9 KEMIALLINEN YHTEENSOPIVUUS

A.VAROITUS: a. Määriteltäessä pumppua määrättyyn käyttötarkoitukseen on pumpun nesteosien materiaalien sekä kalvo- ja
venttiilipallomateriaalien oltava yhteensopiva pumpattavan nesteen kanssa. Yhteensopivuus tarkistetaan
materiaalitaulukosta WILDEN CHEMICAL RESISTANCE GUIDE (E4) tai valtuutetulta WILDEN edustajalta.

A.VAR0ITUS: b. Räiähdys reaktio: Eräät materiaalit, kuten halogenoidut hiilivedyt, eivät sovellu pumpattaviksi
alumiinirunkoisella pumpulla, koska ne voivat aiheuttaa räjähtävän kemiallisen reaktion.

A.VAROITUS: c. Määrättyjen nesteiden kemiallinen yhteensopivuus pumpun nesteosien kanssa voi vaihdella nesteen
väkevyyden ja lämpötilan mukaan. Tämä koskee erityisesti nestettä koskettavia pumpun muoviosia.

2.0 K¡IYTTö

A.VAR0ITUS: 2.1 0n myös varmistauduttava siitä, että pumpun kaikki käyttäjät ovat saaneet asianmukaisen koulutuksen
pumpun käyttöön ja että he noudattavat tässä turvaohjeessa, pumpun käyttöohjeessa sekä pumpun rakenne-, käyttö- ja
huolto-oppaassa selostettua käyttö- ja h uoltomenettelyä.

Lämpötilarajat

Polypropylene
PVDF

Carbon-Filled
Acetal

ïeflon@ PFA

Neoprene
Buna-N@

Nordel@

Viton@

Wil-FlexrM
Polyurethane
SaniflexTM
Teflon@ PTFE

32'F to 175"F
10'F to 225'F

0'C to 79"C

-12'C to 107"C

-20'F to
-20'F to

0'F to
10'F to

-60"F to
-40'F to
-40'F to

10'F to

-20'F to
40'F to

1 50"F
300"F
200'F
1 80'F
280"F
350"F
225"F
'150"F

220"F
300'F

to
to
to
to
to
to
to
to
to
to

-28.9'C
-28.9"C
-17.8'C
-12.2C
-51.1"C

-40"c
-40"c
12.2'C

-28.9"C
4.4"C

65.6"C
148.9"C
93.3"C
82.2"C
137.8"C
176.7"C
107.2"C
65.6'C
104.4"C
148.9'C

WILDEN PUMP & ENGINEERING CO. . 22069 VAN BUREN STREET o GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
wwwwildenpump.com
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WILDEN PUMP & ENGINEERING CO.
EIXEIPIAIOAT(ÞAAETAI
Lupnl,ripol¡ro oro eylerpíôro X,ertoupyícrç, ouvcipr'¡o¡ç ror telvrróv oôr'¡póv

IIANTA NA AIABAZETAI NPOTA AYTO TO E|XEIPIAIO IIPIN THN E|KATA:,ATAIH, THN EKKINH'H'H THN
IYNTHPHIH
Auró ro eylerpíôro aoqal,eíaç é1er e<pap¡royri oe ó},eç nç ovrl,íeq WILDEN ror neprl,crpBóver oôq'yíeç TIG rnv cro<pol,ri
Iertoupyícr, lprio¡ rca,r ouvclp¡or1 tr¡ç crvtl,íoç oaç.

Enrnpóo0era or¡ó autó ro e11erpíôro, l,enro¡repéotepeç nl,qporpopíeq, npotetvópeveç oôqyíeç l"erroupyíctç ror ouvtnip¡o¡q rcrr
oõ¡yóç ovtrpetónrorlq npoplnpdtov, ðíôovrcn oto crvtíotorlo eylerpíôro telvrr<óv o8rlyróv, l,erroupyíoç rco,r ouvtriplor'¡q t¡ç
crvrlíoç.
Ie crutó ro eylerpíõto pæopeí vcr npoerõoæorr1Oeíte yrcr õrcr<pépouq rcrvõúvouç. Auroú rou túnou q npoerôonoíqo1 or'¡¡-Lcrívetcn p.e

to crr<óIou0o oripa.

|IPOIOXH : Kív8uvor { ¡rri ooqcr},eíç npcrrctrr<éç nou pnopeí va nporu,}"éoouv oopapó tpcru¡rotro¡ró, 0úvcrro ri o¡¡rcrvtrr<éç
ul"méç (1¡lÉç.

NPOEOXH
- E\ t^,8-^ -^., -.1-^ -^^ ^,.-1- L^rIgLö luv ru/lu Lrlg uvL/llug ¡LUU /ruPu^upurÞ uo uuÍNprurlF¿ rrlv /rúPul Iollru uug.

. Ðçí(te (avú óIaç trç Bíôeç oú¡r<prrrvcr ¡re trç npoôra1pcrqéç rou r¡ívcrr<ct poæóv.

. Arpcrrpéota óX.eç trq ro;neçqç ¡retcupopúç.

. Or crvrlíeç r¡ou 0o l"erroup^yrioouv ocrv unoppúyreçnpénu vo é1ouv Kor rcr $pe1ópevo Kcrr Ío ¡ri Bpeló¡revo pépq ou¡rBotú
¡re to avrl.oú¡revo uypó.

. Or crvrlíeq æou l,ertoupyoúv ocrv unoppúpeç npénsr vcr élouv ot¡v e(oyolyri tou crépo npoooppoopévo ocolrivo o onoíoq vcr
rcrtahiyer ndvco onó t¡v eætrpóvera rou uypoú.

. Or ovrl"íeç npéner va (enl,évovrot rccrl"ú pe vepó, nprv trlv eyrcotúotcror1.

. Or crwlíeq FDA, USDA ror 34, npéner vcr anolu¡roívovrcn rprv tqv lpriorl touç.

TPOTOXH

WILDEN PUMP & ENGINEERING CO. . 22069 VAN BUREN STREET . GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (S09) 783-3440
www.wildenpump.com

. Eerpuorl[re tnv ypoppri tou aépa yrcr 10-20 ôautepó],entcr fiprv vcr ouvôéoete tqv c,vt],ía rcar Beparco0eíte órr ó],r1 ¡
orol,r1volpoppr1 eívar roOopri anó orouníôra.

. llúvrcr vo <popóte -yucrl,ró co<pa-l,eíoç,,órcrv l,ertoupyeí r¡ avtlíc. Av orúoer r<únoro ðrú<ppcry¡ro, to avtloú¡revo u1pó

^ 
pfiopÊl vo. eKllvcrxuer ofio lnv tqcrÏ(oÏn lou üepcr.

/!\npo>oxH: 'oleç or ocol,¡voypap¡rdç rcor ro e(opripatú couç æpéner vcr o1eöró(ovtor Trcr vcr. crvrélouv tqv níeo¡ Kcr,r rnv

^ eep¡rorcpcroícr torv npoôroypu<póv.

,AnpOfOXH: Ncr ¡r1v uæepBcrívete ta 0.7 bar (10 psig) æíeor1 uypoú otrlv eíooôo c1ç ovrlíoç. Á.rcr<popetrrú ô¡proupleírcrr

^ Kívôuvoç npócopr1ç rpOopúç tr1ç crvtlícrç.

,/NnpOroxH: H æíeor1 rou aripo tporpoôooíoç vo pnv uneppcrívet ra 8 bar (125 psig). frcr trç avtl,úeç pe æpoôrgypcrqéç UL n
níeo¡ tou crépa vcr pr¡v uneppoíver ta 50 psig.

I .0 Aóyol tr1ç nolrvðpoprrriç l,erroupyícrç qç crv, l,íoç, pnopeí vo. ou¡rppúv ôrdrpopeq aotdOereç rcrrú tr¡v rovovucri l,erroupyío
rnq crvtlísq. flpd¡er l"orr¡óv or avtl,íeç æou é1ouv nóôrcr vcr ßrôóvovrúr oe lretol"¡,rKú / ror¡revévrcr púo¡.

l 4 ' i 
^ 

' ! !^

ro cr.vr)"oú¡revo u1pó. Eriv ¡ ovrl,ío æpórerta,r vo epyaoOeí oov unoBpú1ra, npént;. vo é1ouv otnv e(cry<oyn tou crépa
npoooppoo¡révo orolriva o onoíoç vcr rcato,Iriyar ncívco onó t¡v enrgúvercr rou uypoú.

1.2 KúOe ovrl,ío WILDEN, é1er évcr péyroro ópro ðréî,euqç orepeóv. 'Otov undpler nr0crvóc1ro vû, ovcrppopn0oúv otepeú
¡reyo,Iutépaç ôro¡rérpou, Ocr npéner vcr to¡o0ereítcrr évo <píItpo orl ypcrppi ovoppórpr¡or'¡ç óore vo epnoôí(etcrr r.¡ æpórl,qo¡
R1 ¡íRn¡ ^.n.r n.r-1 r'a ont .trvÁ.r r'irÃrrrrnt ar¡tt uct¡ta¡¡\ ¡n.v!tt' t^r

1.3 OSnyíeç eyro'rcio'cao¡ç

^ a. Aento¡repeíç oôuyíeç eyrcrtúorcrôriç ôívovtar oro T¡rri¡ro 7 rov eyyaryiôrou yntoupyícrç rcn õuvrrip¡ôr1ç nlq ow},íaç.
.4\ __ ^_/ ¡ \ IPOZOXä: 1.4 E[aorpcrX,íore rcX,é e(crepropó rulóv ôo1eírov anó ta onoía '¡,ívetcrr 11 úvcir'¡or1 rou ulpoú. Àóyrrl tqç ¡reyciinç

dvcrppoqnnKriç uccrvótr¡taç tqç crvtlíoç, pnopeí to ôo1eío vo erpayoú súv ôev ôro0órouv enuprri e(oepro¡ró.
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AnporoxH: 1.5 Hz\EKTPrKor KrN^YN'I
flópte ¡récpcr ü,fiorpo7rîç otcrtrrcoú ul,ercyrotoú. Mæopeí vo æpo(evr1Oeí onrv9ripcrç, erðrrú órcrv ôrcrnvoúvrcrr eú<pl"ercra uypcr. H

^ 
ovtl,ícr, or ooll¡veç, or pdveç, or oe{cr¡revéç ri ru1óv ci},},a ul"rrcrí npéner va eívcrr yero¡revcr.

/!\lpo>oxH: 1.6 KrNÀyNor @EpMoKpAErAr

A
Tcr ovtloúpevo ul,rró npénet va eívcrr oupBcrró pe to ul,rrú rorooreur{ç ø¡ç avr},íaç KC[l rq ouyrcercpr¡révo ópro Oepporpooíaç
c,uróv, ónorç aurtÍ erc0étov'rar otov Oô¡yó X1¡rxtiç Av0ercor<óct'¡roç t¡ç WILDEN (E4).

ilPOIOXH: 1.7 KIN^YNOI IIAPA|OMENOI AIIO @OPYBO

o.O.Oópupoç rqç o'vú"ío4 ¡rnopeí vo. .(enepúoeí ru 75 dba oe opro¡réveç Àerrcup1íaç, ónta,ç ny. oe æepíntóoq tpo<poôooíaç pe
oépo ury¡l,riç níeo¡ç ri oe lertoupyía oe prrpó ri oe p¡ôevrró povo¡rerprró.

flcrpareta¡rév¡ nspíoôoç lertoupyícç rúro ar¡ó tétoreç rorcrotúoerç ¡rnopeí va ôrproupyrioer nvôúvouç oco lerprocri rovtú
ot¡v crvrl,ío. Xpr¡orponorriore rcrtúLlrlleç ouoreuéç zrpootooíoç t¡ç ororiç.

IPOIOXH: 1.8 EIIIKIN^YNA Y^IKA
. Or oôr1yíeq ouvr¡pqo¡ç oro tpr¡¡ra 8 rou ¡r¡pvol,oymoú eylerprôíou lertoupyíoç ror ouvtrip¡ot¡çnpénu vcr orolouOoúvtcrr

Tro rnv anoguyi rco.to.otpoqriç trov õrcrqpcry¡rúr<ov. ^. 'O¡ou eívcn ôuvoróv or ovrlíeç WILDEN pe Teflon@ Ocr npéner vo erpoôró(ovror pe îo WIL-GARDTM II l,úorr¡¡rcr
El,é"y1ou Âruppoóv Àrorppay¡rúr<ov to onoío c,vrlveúer ôroppoti tou ôrcr<ppúyp.crroç Trpw snrKívôuvo ul.rrcí e(c,1Ooúv aæó
tqv avrlío.

. IAPATHPHIH: 'O]"or ot o<prroipeç rar or píôeç npéner va eleyl0oúv óo'ce vq. torprú(ouv ¡re trç npo8ra.ypogéç ponóv
oúorpr(¡ç æou avcrçépovrcr.l oro re<púl,crro 8 tou eylerpíôrou relvrróv oôr¡yróv, Lerroupyícç rcrr ourrcripqo¡ç cr1ç crvrl,íoç.

. O lerprocrlç 0o æpéner vc onorcioerco'Evruno lrorleíolv Aotpcrl"eíaç Yl,xóv onó tov npo¡r'40euoi yrcr óX,cr to
crvtl,oú¡reva ulrr<ú ¡re oôr¡yíeç orooniç Xpúo'nc.

1.9 XHMIKH XYMBATOTHTA
IPOÐOXH: a. 'Orav npoôrcrypú<pete crvrl,ía Trcr ouyKrKpr¡révr'¡ e<pappoyri, tcr ppeló¡revo ul,rrú rotcroreu{ç tr1ç ovrX,íaç Kcrr rcr,

el.aoropepri ul,rrú æpéner vo eívcrr oupBcrcú ¡re to uypó.

flcrpcrrccrloú¡re ouppoul,euteíre tov oô¡yó Xqprrcúç Av0sKtrrórnroç rrlç WILDEN (E4) ti tov tontró
e(ouoroöor¡pévo ovtrnpóool¡o rIç WILDEN 1ro nsprooórepeq æIr¡pogopíeç.

IPOIOXH: B. Ercp¡rcnrrl avtíôpaor¡ : Meprrcó ulrrctÍ ónroç ôralúteq crl,oyovc,r¡révov uôpolovovOpúrorv ôev æpdner va
avrl,oúvrar ¡re avtl,ía KorcroKeuoopév¡ anó al,ou¡rívro e(urtícrq nrOavúq erp¡rctrrcriç avríôpo,org.

IIPOEOXH: y. H plprrcri ouppanr<ór¡ra opro¡révolv ulrróv pÊ oDTKtKprl"révr¡ç rcotooreuriç ovtl,ícr, erôrrótepo pe nl"ootmú
Bpelópevo pépr1, nrOcrvótoîo vo ol,l,rí(ouv rcrOóq n ouyrévtpolor¡ ul,rroú ror r¡ 0epporpcoío norrí},ouv.
llgporoloúpe ou¡rpoul,euteíte tov tonrró e(ouoroôot¡¡rÉvo avoæpóoorro rnç WILDEN yta neprooótepeç
7Tltnpoqopteç.

2.0 AEITOYP|IA
ilPOIOXH : 2.1 Beporrrl0eíte ón ól,or or lerprotéç eívcn eæapróç erzrcnôeupévor Kor Xpnorpo¡oroúv nç crorpul,eíç æporcrréç

l,ertoupyíoç rccrr ouvrrjp¡o¡q øou neprypdqorcrl oÍo eylerpíôro oo<po},eíoç, otov oô¡yó Xp{orq Kor oro
¡u'¡lovoloyrrcó eylerpíôro Iertoupyícrç rcn ouvoipr¡or1ç.

A

A

A
A

A
Opio Oep¡rorpcroíoç

Polypropylene
PVDF

Carbon-Filled
Acetal

ïeflon@ PFA

Neoprene
Buna-N@

Nordel@

Viton@

Wil-FlexTM

Polyurethane
Sanif lexTM

Teflon@ PTFE

32'F to 175'F
10'F to 225"F

0'C to 79'C
-12'C to 107'C

-20'F to
-20'F to

0'F to
'10'F to

-60'F to
-40'F to

-40'F to
'10'F to

-20'F to
40'F to

1 50'F
300"F
200'F
1 BO"F

280"F
350'F
225't
1 50'F
220't
300'F

-12.2"C
-51 .1'C

-40'c
-40'c
12.2'C

-28.9'C
4.4'C

to 65.6'C
to 148.9'C
to 93.3'C
lo 82.2'C
to 137.8'C
to 176.7'C
to 107.2'C
to 65.6'C
to 104.4'C
to 148.9'C

-28.9'C
-28.9'C
-17.8'C

WILDEN PUMP & ENGINEERING CO. . 22069 VAN BUREN STREET . GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
www.wildenpump.com



Manufacturer Name: Wilden Pump and Engineering Company

Manufacturer Address: 22069 Van Buren Street

#,xi'i#frilÏ*ryoH'o
Declare that the machinery described below complies with the relevant essential health and
safety requirements of Part 1 of Annex I of the Machinery Directive 98137tEC.

Description: Wilden Air Operated Double Diaphragm Pump

Model Number:

Size:

Serial Number:

The following standards have either been referred to or been complied with in part or in full
as relevant:

EN 60529

EN 1299

EN 60947 Low Voltage Safety -

EN 954-t Safety of Machinery -

EN 418

EN 60204-1

Machinery Safety -

Machinery Safety -

Safety of Machinery -

Safety of Machinery-

Ingress Protection

Mechanical vibration and shock - Vibration
isolation of machines - Information for the

application of source isolation.

Specification for low voltage switchgear and

control gear.

Safety Related Parts of Control Systems - Part I :

General Principles for Design.

Emergency stop equipment - principles for design

Electrical equipment of machines.

Full Name of responsible person:

Signature )

Signature

Address

Full Name of Authorized European Representative:

(Typed) Position

Position President / COO

Date November 16,1999

Date

(Typed)

I

i

X
i
I
I

Phone
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SEGTION I
WILDEN Pl.'ll¡|lP DESIGNATION SYSTE]I,I

T or A2 IXXXX / XX xx txxxl (xxx)
I lo-nrrue s
lvnlvr srnr

VALVE BALLS

MODEL

DIAPHRAGMS
AIR VALVE

CENTER BLOCK OR CENTER SECTION SPECIALTY
CODE
(rF APPLTCABLE)

AIR CHAMBERS OR CENTER SECTION

WETTED PARTS

ln the case tllhere a cenler seclion is used inslead of a cenler block and air chambers,

lhe designation will be as lollows: Aluminum = AA, Tellon@-Coaled = CC, Nickel-Plated = NN, Polypropylsre = PP

MODEL T2 OR A2 ]l,lETAL
MATERIAL CODES
WETTED PARTS

A = ALUMINUM
H = HASTELLOY

S = STAINLESS STEEL

AIR CHAMBERS

ALUMINUM
TEFLON@-COATED

NICKEL-PLATED

POLYPROPYLENE

DIAPHRAGMS
BN = BUNA-N@ (Red Dot)
FG = SANIFLEXTM

ND = NORDEL@

NE = NEOPRENE

PU = POLYURETHANE

TF = TEFLON'PTFE
VT = VIT0N@

WF = WIL-FLEXTM (0range)

VALVE BALL
BN = BUNA-N@ (Red Dot)
FG = SANIFLEXTM

FV = F00D GRADE VITON@

ND = N0RDEL
NE = NEOPRENE

PU = POLYURETHANE

SS = STAINLESS STEEL

TF = TEFLON'PTFE (White)
VT = VITON@ (Silver or White Dot)

WF = WIL-FLEXrrvr (Orange)

VALVE SEAT

A = ALUMINUM
H = HASTELLOY

K = KYNAR/PVDF

P = POLYPROPYLENE

S = STAINLESS STEEL

VALVE SEAT O.RING
BN = BUNA-N@ (Red Dot)
FG = SANIFLEXTM

ND = NORDEL

PU = POLYURETHANE

TF = TEFL0N@ PTFE

WF = WIL-FLEXTM

A=
c=
N=
Dt-

A=
c=
N=
P=

CENTER SECTION
ALUMINUM
TEFLON@-COATED

NICKEL-PLATED

POLYPROPYLENE

AIR VALVE

A = ALUMINUM
(ACCU-FLoTM PUMPS 0NLY)

B _ BRASS

C = TEFLON@-COATED

N = NICKEL-PLATED

Z = ISOPLAST (LUBE FREE)

Buna-N, Nordel and Viton are registered trademarks 0f DuPont Dow Elastomers.

Teflon is a registered trademark of DuPont.

N0TE: ELASTOMERIC MATERIALS USE COL0RED DOTS FOR IDENTIFICATI0N

1 WILDEN PUMP & ENGINEERING CO



sEGTION 2
THE I,VILDEN
The Wilden diaphragm pump is an air-operated, positive displacement, self-priming pump. These drawings show the flow pattern
through the pump upon its initial stroke. It is assumed the pump has no fluid in it prior to its initial stroke.

OUTTEI

GLOSED OPEiI

OPEì¡ GLOSED

IIILET

RIGHT STROKE

FIGURE 1 The air valve directs pres-
surized air to the back side of diaphragm
A. The compressed air is applied directly
to the liquid column separated by elas-
tomeric diaphragms. The diaphragm acts
as a separation membrane between the
uuilrpresseu arr ailu ilqutu, uatailciltg Ule
load and removing mechanical stress
from the diaphragm. The compressed air
moves tite cìiaphragm away Írom ihe
center block of the pump. The opposite
diaphragm is pulled in by the shaft
connected to the pressurized diaphragm.
Diaphragm B is on its suction stroke; air
behind the diaphragm has been forced
out to the atmosphere through the
exhaust port of the pump. The move-
ment of diaphragm B toward the center
block of the pump creates a vacuum
within chamber B. Atmospheric pressure
forces fluid into the inlet manifold forcing
the inlet valve ball off its seat. Liquid ls
free to move past the inlet valve ball and
fill the liquid chamber (see shaded area).

(0

OUTTET

GLOSED

OPEIII

ll'ILET

MID STROKE

FIGURE 2 When the pressurized
diaphragm, diaphragm A, reaches the
limit of its discharge stroke, the air valve
redirects pressurized air to the back side
of diaphragm B. The pressurized air
forces diaphragm B away from the
^^-¡^, Lt^^t- ...Lit^ 

-..il:.^.-Uttl ltEl UIUUI\ WI lllY PUllll lg UlcrPl ll Agl I I ¡t tU

the center block. Diaphragm B is now on
its discharge stroke. Diaphragm B forces
u re rf iler varve uail (Jf il.o il.s seal oue Io tfÌe
hydraulic forces developed in the liquid
chamber and manifold of the pump.
These same hydraulic forces lift the
discharge valve ball off its seat, while the
opposite discharge valve ball is forced
onto its seat, forcing fluid to flow through
the pump discharge. The movement of
diaphragm A toward the center block of
the pump creates a vacuum within liquid
chamber A. Atmospheric pressure forces
fluid into the inlet manifold of the pump.
The inlet valve ball is forced off its seat
allowing the fluid being pumped to fill the
liquid chamber.

GLOSED

0PEtìl

It{tET

LEFT STROKE

FIGURE 3 At completion of the stroke,
the air valve again redirects air to the
back side of diaphragm A, which starts
diaphragm B on its exhaust stroke. As
the pump reaches its original starting
point, each diaphragm has gone through
one exhaust ancl one cìiseharge siroke.
This constitutes one complete pumping
cycle. The pump may take several cycles
io compieteiy prime ciepenciing on the
conditions of the application.
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SEGTTON 3
WILDEN Iì,|ODEL T2 ]I,IETAL
CAI.'TIONS - READ FIR|ST!

@

@

@

@

@

@
@

TEMPERATURE LIMITS:
Polypropylene +32"F to 175'F 0"C to 79'C
Neoprene 0"F to 200'F -17.8"C to 93.3"C
Buna-N@ +10"F to +180"F -12.2"C lo 82.2"C
Nordel@ -60"F to 280'F -51 .1 "C to 1 37.8"C
viton@ -40"F to +350'F -40"C to 176.7"C
Wil-FlexrM -40"F to +225'F -40"C to 1O7.2"C
Polyurethane 10'F to 150'F 12.2"C to 65.6"C
SaniflexrM -2O'F lo 220"F -28.9"C to 104.4"C
Teflon@ PTFE +40'F to +300"F +4.4"C to 148.9"C

CAUTION: When choosing pump materials, be sure to
check the temperature limits for all wetted components.
Example: Viton@ has a maximum limit of 350'F (176.7'C)
but polypropylene has a maximum limit of only 175"F
(79"C).

CAUTION; Maximum temperature limits are based upon
mechanical stress only. Certain chemicals will signifi-
cantly reduce maximum safe operating temperatures.
Consult engineering guide for chemical compatibility and
temperature limits.

CAUTION: Always wear safety glasses when operating
pump. lf diaphragm rupture occurs, material being
pumped may be forced out air exhaust.

WARNING: Prevention of static sparking - lf static
sparking occurs, fire or explosion could result. Pump,
valves, and containers must be properly grounded when
handling flammable fluids and whenever discharge of
static electricity is a hazard.

CAUTION: Do not exceed 125 psig (8.6 Bar) air supply
pressure. (50 psig [3.4 Bar] for UL models.)

CAUTION: Before any maintenance or repair is
attempted, the compressed air line to the pump should be
disconnected and all air pressure allowed to bleed from
pump. Disconnect all intake, discharge and air lines.
Drain the pump by turning it upside down and allowing
any fluid to flow into a suitable container.

CAUTION: Blow out air line for 10 to 20 seconds before
attaching to pump to make sure all pipe line debris is

clear. Use an in-line air filter. A 5p (micron) air filter is
recommended.

NOTE: Tighten clamp bands and retainers prior to instal-
lation. Fittings may loosen during transportation.

NOTE: When installing Teflon@ diaphragms, it is impor-
tant to tighten outer pistons simultaneously (turning in
opposite directions) to ensure tight fit.

NOTE: Before starting disassembly, mark a line from each
liquid chamber to its corresponding air chamber. This line
will assist in proper alignment during reassembly.

CAUTION: Verify the chemical compatibility of the
process and cleaning fluid to the pump's component mate-
rials in the Chemical Resistance Guide (see RBG E4).

CAUTION: When removing the end cap using
compressed air, the air valve end cap may come out with
considerable force. Hand protection such as a padded
glove or rag should be used to capture the end cap.

CAUTION: Only explosion proof (NEMA 7) solenoid
valves should be used in areas where explosion proof
equipment is required.

NOTE: All non lube-free air-operated pumps must be
lubricated. Wilden suggests an arctic 5 weight oil (lSO
grade 15). Do not over-lubricate pump. Over-lubrication
will reduce pump performance.

NOTE: UL-listed pumps must not exceed 50 psig (3.4
Bar) air supply pressure.

CAUTION: Do not lubricate lube-free pumps.
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SEGTTON 5A

Rfl@ÞE!- T2 NflETAI RI'BBER-FITTtrÞ
Height

widrh.
11" (27.94 cn)

10'%i' (26.75 cm)
Depth.............. ...................7W (1 8.42 cm)
Ship Weight..........Aluminum 26 lbs. (12 kg)

Stainless Steel 36 lbs. (16.6 kg)

Hastelloy 40 lbs. (16 kg)

Air lnlet % (6.35 mm)
..1" (2.54 cm)
.% (1.91 cm)

lnlet
0utlet
Suction LiÍt .................. ...17' Dry (5.1 8 m)

31 Wet (9.45 m)

Displacement per

Stroke 0.105 sal. (.41 l)'
Max. Flow Rate........35 gpm (132.49 lpm)
Max. Size S01ids...................% (3.18 mm)
lDisplacement per stroke was calculated at 70
psig (4.8 Bar) air inlet pressure against a 30
psig {2 Bar) head pressure.

Example: To pump 18 gpm (68.1 lpm)
against a discharge pressure head of 40
psig (2.7 Bar) requires 60 psig (4.1 Bar)
and 11 scfm (18.7 Nm3/h) air consump-
tion. (See dot on chart.)

Caution: Do nol exceed 125 psig (8.6 Bar) air
sunnlv nressure

Flnrnr raloo indinatad nn nhorl rnroro dofarminart hrr nr¡mninn r¡ra+a¡vvurv uuLurrrrrrvu uJ' purilPIrv vvutur.

For optimum life and performance, pumps should be specified so that daily operation
parameters will fall in the center 0f the pump performance curve.

SECTICDN 58
PERFORn,IANCE CT.IR\'ES
Rfl@ÞEA T2 MfiETAT TPE=FITTtrD
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t1331

Height
width.

11" (27.94 cn)
10'%i' (26.75 cm)

Depth.............. ...................7%' (1 8.42 cm)
Ship Weight..........Aluminum 26 lbs. (12 kg)

Stainless Steel 36 lbs. (16.6 kg)

Hastelloy 40 lbs. (16 kg)

..............Y^' (6.35 mm)Air lnlet
I n let..
0utlet

.1" (1.27 cm)
%' (1.91 cm)

Suction Lift ..5' Dry (1.52 m)
cl I t^r^+ /n /r -\ù r vvul \J.aJ ilr,,

Dispiacemeni per

Str0ke................,....,., 0.105 gal.(.41 l)1

Max. Flow Rate........35 gpm (132.491pm)
Max. Size S01ids...................% (3.18 mm)

'Displacement per stroke was calculated at 70
psig (4.8 Bar) air inlet pressure against a 30
psig (2 Bar) head pressure.

Example: To pump 16 gpm (60.6 lpm)
against a discharge pressure head oi 40
psig (2.7 Bar) requires 60 psig (4 Bar) and
',l0 scfm (17 Nm3/h) air consumption. (See

dot on chart.)

Caution: Do not exceed 125 psig (8.6 Bar) air
supply pressure.

Flow rates indicated on chart were determined by pumping water.

For optimum life and performance, pumps should be specified so that daily operation
parameters will fall in the center of the pump performance curve.

6

BAR FEET PSIG
300

275 120

250

225 100

200

175
80

150
60

125

100 40
75

50 20

25

li
1:

AIR CONSUMPTION
(scFM) [Nm3/h]

(20r

(1

'

t¿2 sl

l

(25)

,B

7

6

5

Âa

J

2

1

0

t1

o

ØØo
I

o

c
Lr
.Øô

o

tl el

0
ur¡Yt
[/lnin]

tu to au ¿o

t38j [57] t76l tesl
Water Discharge Flowrates

OU
r11^1

ito
t1 331

WILDEN PUMP & ENGINEERING CO



SEGTION 5G
PERFORMANGE CI'RVES
Nfi@ÞtrA T2 RflETAI TEtrIL@h!@=FITTEÞ
Height .....,..........................1 1" (27 .94 cn)
width.............. ...............101%z (26.75 cm)
Depth.............. ...................7% (1 8.42 cm)
Ship Weight..........Aluminum 26 lbs. (12 kg)

Stainless Steel 36 lbs. (16.6 kg)

Hastelloy 40 lbs. (16 kg)

Air lnlet .........1/i (6.35 mm)
1n1et................. 1'(2.54cm)
0utlet. % (1.91 cm)
Suction Lift 6' Dry (1.83 m)

31 Wet (9.45 m)
Displacement per

Stroke 0.05 gal. (.19 l)'
Max. Flow Rate..........25 gpm (94.64 lpm)
Max. Size S01ids...................% (3.18 mm)
rDisplacement per stroke was calculated at 70
psig (4.8 Bar) air inlet pressure against a 30
psig (2 Bar) head pressure.

Example: To pump 12 gpm (45.4 lpm)
against a discharge pressure head of 40
psig (2.7 Bar) requires 60 psig (4.1 Bar)
and 13 scfm (22.1 Nm'/h) air consump-
tion. (See dot on chart.)

Caution: Do not exceed 125 psig (8.6 Bar) air
supply pressure.

Flow rates indicated on chart were determined by pumping water.

For optimum life and performance, pumps should be specified so that daily operation
parameters will fall in the cenier of the pump performance curve.

SEGTION 6
SI.'GTION LIFT Cl'R\'ES & DATA
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Suction lift curves are calibrated for pumps operating at 1,000'
(305 m) above sea level. This chart is meant to be a guide only.
There are many variables which can affect your pump's operat-
ing characteristics. The number of intake and discharge elbows,

viscosity of pumping fluid, elevation (atmospheric pressure) and
pipe friction loss all affect the amount of suction lift your pump
will attain.
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AIR.(OPERATED Pl.']l,lPS
The Model T2 Metal pump has a 1" (2.54 cm) inlet and %" (1.91
cm) outlet and is designed for flows to 35 gpm (132.49 lpm).
The T2 Metal pump is manufactured with wetted parts of
aluminum or stainless steel. The center section of the T2 Metal
pump is of aluminum or polypropylene construction. Two types
of air distribution systems are available: LUBED AND LUBE-
FREE. The LUBED air distribution system consists of a brass
air valve body, aluminum a¡r valve piston, GlydrM rings and a
bronze center section bushing. The LUBE-FREE air distribution
system is constructed solely of high-tech, engineered thermo-
plastics which function together without lubrication. The encir-
cled letters "LF" stamped on the top of the pump's center
section denotes that the pump is LUBE-FREE. The lube-free air
valve body is off-white in color and also has "LF" molded into the
valve body. A variety of diaphragms, valve balls, valve seats,
and O-rings are available to satisfy temperature, chemical
compatibility, abrasion and flex concerns.

The suction pipe size should be at least 1' (2.54 cm) diameter
or larger if highly viscous material is being pumped. The suction
hose must be non-collapsible, reinforced type as the T2 is capa-
ble of pulling a high vacuum. Discharge piping should be at
least %" (1.91 cm); larger diameter can be used to reduce fric-
tion losses. lt is critical that all fittings and connections are
airtight or a reduction or loss of pump suction capability will
result.

INSTALLATION: Months of careful planning, study, and selec-
tion efforts can result in unsatisfactory pump performance if
installation details are left to chance.

Premature failure and long term dissatisfaction can be avoided
if reasonable care is exercised throughout the installation
process.

LOCATION: Noise, safety, and other logistical factors usually
dictate that "utility" equipment be situated away from the
production floor. Multiple installations with conflicting require-
ments can result in congestion of utility areas, leaving few
choices for siting of additional pumps.

Within the framework of these and other existing conditions,
every pump should be located in such a way that four key
factors are balanced against each other to maximum advan-
tage.

1. ACCESS: First of all, the location should be accessible. lf it's
easy to reach the pump, maintenance personnel will have an
easier time carrying out routine inspections and adjustments.
Should major repairs become necessary ease of access can
play a key role in speeding the repair process and reducing total
downtime.

2. AIR SUPPLY: Every pump location should have an air line
large enough to supply the volume of air necessary to achieve
the desired pumping rate (see pump performance chart). Use
air pressure up to a maximum ot 125 psi (8.6 Bar) depending
upon pumping requirements. The use of an air filter before the
pump wiii ensure ihai ihe majoriiy oÍ any pipeiiite coätatniirariis
will be eliminated. For best results, the pumps should use an air
filter, regulator, and lubricator system.

3. ELEVATION: Selecting a site that is well within the pump's
suction lift capability will assure that loss-of-prime troubles will

be eliminated. ln addition, pump efficiency can be adversely
affected if proper attentlon is not given to elevation (see pump
performance chart).

4. PIPING: Final determination of the pump site should not be
made until the piping problems of each possible location have
been evaluated. The impact of current and future installations
should be considered ahead of time to make sure that inadver-
tent restr¡ctions are not created for any remaining sites.

The best choice possible will be a site involving the shortest and
the straightest hook-up of suction and discharge piping. Unnec-
essary elbows, bends, and fittings should be avoided. Pipe
sizes should be selected so as to keep friction losses within
practical limits. All piping should be supported independently of
the pump. ln addition, it should line up without placing stress on
the pump fittings.

Expansion joints can be installed to aid in absorbing the forces
created by the natural reciprocating action of the pump. lf the
pump is to be bolted down to a solid foundation, a mounting pad
placed between the pump and foundation will assist in minimiz-
ing pump vibration. Flexible connections between the pump and
rigid piping will also assist in minimizing pump vibration. lf quick-
closing valves are installed at any point in the discharge system,
or if pulsation within a system becomes a problem, a surge
suppressor should be installed to protect the pump, piping and
gauges from surges and water hammer.

\Â/han nr rmnc qra incfallod in annlinalinnc inrrnlrrinn flnndad'- ""-""'v
suction or suction head pressures, a gate valve should be
installed in the suction line to permit closing of the line for pump
service.

The T2 can be used in submersible applications only when both
wetted and non-wetted portions are compatible with the mater-
ial being pumped. lf the pump is to be used in a submersible
application, a hose should be attached to the pump's air
exhaust and the exhaust air piped above the liquid level.

lf the pump is to be used in a self-priming application, be sure
that all connections are airtight and that the suction lift is within
the pump's ability. Note: Materials of construction and elastomer
material have an effect on suction lift parameters. Please refer
to pump performance data.

Pumps in service with a positive suction head are most efficient
when inlet pressure is limited to 7-1 0 psig (.5-.7 Bar). Prema-
ture diaphragm failure may occur if positive suction is 11 psig (.8
Bar) and higher.

THE MODEL T2 WILL PASS %" (3.18 mm) SOLIDS. WHEN-
EVER THE POSSIBILITY EXISTS THAT LARGER SOLID
OBJECTS MAY BE SUCKED INTO THE PUMP, A STRAINER
SHOULD BE USED ON THE SUCTION LINE.

CAUTION: DO NOT EXCEED 125 PSIG (8.6 BAR) AIR
suPPLY PRESSURE. (s0 PS|G [3.4 BAR] FOR UL MODELS.)

EI¡ ôI¡I' ôI11 ÀIÞ ¡ INtr FôÞ IN Tô 
'N 

CFNôNfìq RFFôE¡F
ATTACHING TO PUMP TO MAKE SURE ALL PIPE LINE
DEBRIS IS CLEAR. ALWAYS USE AN IN.LINE AIR
FILTER.

IWILDEN PUMP & ENGINEERING CO.



SI'GG EISTED I NISTALLATI ON

llF I

FLEXIBLE
CONNECTION

COMBINATION
FILTER,
REGULATOR &
LUBRICATOR

GAUGE
(0PTr0NAL) SHUT OFF

VALVE

AIR
SHUT
OFF
VALVE

)
NEEDLE
VALVE

DISCHARGE

PIPE CONNECTION

EOUALIZER
SURGE DAMPENER
(0PTr0NAL)

0PTT0NAL)

MUFFLER

)
SUCTION

SI,GGESTED OPERATTCDN AND
II,IAINTENANGE INSTRI.ICTIONS
OPERATION: Pump discharge rate can be controlled by limit-
ing the volume and/or pressure of the air supply to the pump
(preferred method). An air regulator is used to regulate air
pressure. A needle valve is used to regulate volume. Pump
discharge rate can also be controlled by throttling the pump
discharge by partially closing a valve in the discharge line of
the pump. This action increases friction loss which reduces
flow rate. This is useful when the need exists to control the
pump from a remote location. When the pump discharge pres-
sure equals or exceeds the air supply pressure, the pump will
stop; no bypass or pressure relief valve is needed, and pump
damage will not occur. The pump has reached a "deadhead"
situation and can be restarted by reducing the fluid discharge
pressure or increasing the air inlet pressure. The Wilden T2
pump runs solely on compressed air and does not generate
heat, therefore your process fluid temperature will not be
affected.

RECORDS: When service is required, a record should be
made of all necessary repairs and replacements. Over a
period of time, such records can become a valuable tool for
predicting and preventing future maintenance problems and
unscheduled downtime. ln addition, accurate records make it
possible to identify pumps that are poorly suited to their appli-
cations.

MAINTENANCE AND INSPECTIONS: Since each application
is unique, maintenance schedules may be different for every
pump. Frequency of use, line pressure, viscosity and abra-
siveness of process fluid all affect the parts life of a Wilden
pump. Periodic inspections have been found to offer the best
means for preventing unscheduled pump downtíme. Person-
nel familiar with'the pump's construction and service should
be informed of any abnormalities that are detected during
operation.

I WILDEN PUMP & ENGINEERING CO.



SECTTON 7C

SOLENOI D.(OPERATED Pl' MPls
ln the solenoid-operated pump models, the standard air valve is
replaced with a two position, four-way solenoid valve that has a
single operator and spring return. The valve is internally air
piloted for longer coil and operator life.

When the solenoid is unpowered, one air chamber is pressur-
ized with air, while the opposite chamber is exhausted. When
electric power is applied, the solenoid shifts, and the pressur-
ized air chamber is exhausted while the opposite chamber is
pressurized. By alternately applying and removing power, the
solenoid-operated pump runs like a standard Wilden pump.

The speed of the pump is controlled electrically. Since each
stroke is controlled by an electrical signal, the pump is ideal for
batching and other electrically controlled dispensing applications.

Although the speed of the pump is controlled electrically, the air
pressure is impoftant. Air pressure displaces the fluid, and if the
pressure is insufficient to complete the physical stroke before
an electronic impulse signals the pump to shift, the stroke will
not be completed, and the displacement per stroke will be
reduced. This does not harm the unit in any way, but it may
cause inaccuracy when attempting to batch specific quantities
with high precision if this effect is not taken into account.

There are three coil voltage options available. One coil allows
lor 24V DC operation. The second coil option allows for opera-
tion with either 12V DC or 24V AC at 60 Hz and the third coil
option allows for 110V AC operation.

SECTION 7D
INISTALLATION - A,2 n,lETAL
AGCII.FLOTM Pl.'n,IPS
Before installing your A2 Accu-FlorM pump, review Section 7A
for general installation suggestions including Location, Access,
Air Supply, Elevation, and Piping.

The Accu-FlorM Model A2 has a 1" (2.54 cm) inlet and %" (1 .91

cm) outlet and is designed for flows lo 24.5 gpm (94.94 lpm).
This maximum flow rate was calculated at 550 strokes per
minute with 100 psig air inlet against 0 psig discharge head. The
A2 Metal pump is manufactured with wetted parts of aluminum
or 316 stainless steel. The center section of the A2 Metal pump
is of aluminum or polypropylene construction. A variety of
diaphragms, valve balls, and O-rings are available to satisfy
temperature, chemical compatibility, abrasion and flex
concerns.

All wiring used to operate the pump should be placed and
connected according to the proper electrical codes. lt is impor-
tant that the wiring is of adequate gauge to carry the current
required to operate the pump. ln addition, it is necessary that
the electrical power supply is large enough to supply the
current required to operate the pump. Wiring should be above
ground level if possible (in case of fluid spill or leakage), and all
wiring and connections which could become wet or damp
should be made watertight.

lf the pump is to be used in a self-priming application, be sure
that all connections are airtight and that the suction lift is within
the pump's ability. Note: Materials of construction and elastomer
material have an effect on suction lift parameters. Please refer
to pump performance data.

Pumps in service with a positive suction head are most efficient
when inlet pressure is limited to 7-10 psig (.5-.7 Bar). Prema-
ture diaphragm failure may occur if positive suction head is 11

psig (.8 Bar) and higher.

The solenoid valve is rated for continuous duty; however, stop-
ping on an even number stroke count insures that the electrical
power is off when pump is stopped. This practice is safer and
also eliminates unwanted strokes when the system is shut down
and electrical power is off.

THE MODEL A2 WILL PASS %" (3.18 mm) SOLIDS. WHEN-
EVER THE POSSIBILITY EXISTS THAT LARGER SOLID
OBJECTS MAY BE SUCKED INTO THE PUMP, A STRAINER
SHOULD BE USED ON THE SUCTION LINE.

WARNING: The solenoid valve should not be used in an
area where explosion proof equipment is required unless
NEMA 7 valve is specified.

There are three coil options available in both NEMA 4 and
NEMA 7 ratings. One coil allows for 110V AC operation, one
allows for 24V DC operation, and the third allows for either 24V
AC or 12V DC operation.

WILDEN PUMP & ENGINEERING CO 10



ELECTRICAL CONN ECTIONS
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*COMMON CONNECTION

*FLICKER MODE RELAY OR BATCH

*swrrcHED (c0NTRoL) coNNEcÍ0N

*GROUND (SAFEry) CONNECTI0N 

--PLI.']I,IBING CCDNNECTTCDNIS
FLUID OUTLET

COI\4BINATION FILTER AND REGULATOR

AIR INLEI

FLEXIBLE CONNÉCTION

AIR SUPPLY

DISCHARGE LINE

SUCTIONLINE \ INLETINTAKE
SHUTOFF VALVE

SECTION 7E - SCDLENOID OPERATTON
SI'GGEISTED CDPERATION AND
II,IAINTENANCE T NSTRI,CTIONS
OPERATION: The speed of the pump is controlled electr¡cally.
Since each stroke is controlled by an electrical signal, the pump is
idealfor batching and other electrically controlled dispensing appli-
cations.

Although the speed of the pump is controlled electrically, the air
pressure is important. Air pressure displaces the fluid, and if the
pressure is insufficient to complete the physical stroke before an
electronic impulse signals the pump to shift, the stroke will not be
completed, and the displacement per stroke will be reduced. This
does not harm the unit in any way, but it may cause inaccuracy
when attempting to batch specific quantities with high precision.

The solenoid operated pump is permanently lubricated during
assembly, and requires no additional lubrication under normal
operation. lf the unit runs under extreme conditions (continuous
operation at high speeds), it may be necessary to relubricate the
center block with a Buna-N@ compatible NLGI Grade 2 grease
every 50 million cycles. Continuous lubrication with a compatible
oil is not harmful, and will provide longer seal life, but it may flush
all grease out of the unit.

A red button on the side of the air valve is a manual override; when

actuated it will shift the valve as íf an electric current had actuated
the solenoid.

RECORDS: When seruice is required, a record should be made of
all necessary repairs and replacements. Over a period of time,
such records can become a valuable tool for predicting and
preventing future maintenance problems and unscheduled down-
time. ln addition, accurate records make it possible to identify
pumps that are poorly suited to their applications.

MAINTENANCE AND INSPECTIONS: Since each application is
unique, maintenance schedules may be different for every pump.
Frequency of use, line pressure, viscosity and abrasiveness of
process fluid all affect the parts life of a Wilden pump. Periodic
inspections have been found to offer the best means for prevent-
ing unscheduled pump downtime. Personnel familiar with the
pump's construction and service should be informed of any
abnormalities that are detected during operation. lnternal mainte-
nance is not recommended for Accu-FlorM solenoid air valves.
When worn or damaged, a new air valve body, coil or terminal
connector must be purchased. Please consult section 9C for part
numbers.
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Pump will not run or runs slowly.
1. Check air inlet screen and air filter for debris.
2. Check for sticking air valve, flush air valve in solvent.
3. Check for worn out air valve. lf piston face in air valve is
shiny instead of dull, air valve is probably worn beyond working
tolerances and must be replaced.
4. Check center block GlydrM rings. lf worn excessively, they

2. Check for sticking ball check valves. lf material being
pumped is not compatible with pump elastomers, swelling may
occur. Replace ball check valves and O-rings with the proper
elastomers.
3. Check to make sure all suction connections are air tight,
especially clamp bands around intake balls.

Pump air valve îreezes.

exhaust. Use only Wilden GlydrM rings as they are of special
construction.
5. Check for rotating piston in air valve.
6. Check type of lubricant being used. A higher viscosity oil
than suggested may cause the piston to stick or run erratically.
Wilden suggests the use of an oil with arctic characteristics (lSO
15-5 wt.).

Pump runs but little or no product flows.
1. Check for pump cavitation; slow pump speed down to
match thickness of material being pumped.

EXCESSIVE compressed air. Either
dryer or hot air generator for compressed air.

Air bubbles in pump discharge.
1. Check for ruptured diaphragm.
2. Check tightness of clamp bands, especially at intake mani-
fold.

Product comes out air exhaust.
1. Check for diaphragm rupture.
2. Check tightness of piston plates to shaft.

SEGTTCDN 7G - SCDLENOID CDPERATION
TRCDI.IBLESFTOOTING
Pump will not run.
1. Check for pressurized air at the inlet. (Min. 45 psig.)
D tl'ra¡l¿ air inla+ an¡{ {il+a¡ far Àahria

3. Connect a test lamp to the two wires which nrn to pump
and ensure that the lamp cycles on and off.
4. Make sure that the air valve manual override (small red
knob on front of valve) is switched to the "0" position.
5. Check pilot pressure vent at the top of the operatoricoil
assembly to ensure that it is not clogged.
6. Check for a worn out air valve. lf air continually blows out
the exhaust in very large quantities, the air valve seals may be
worn beyond their ability to function. ln this case, the valve must
be replaced.
NOTE: Before the valve is scrapped, it is possible that it may be
saved by completely disassembling the valve, cleaning all
components and relubricating the valve.

Pump runs but little or no fluid comes out.
1. Check that the discharge isolation valve is not closed.
2. Check that the electronic signal is slow enough that the
pump is able to complete each physical stroke before it is
signaled to change direction. The time required to complete the
stroke is determined by a variety of factors which include fluid
viscosity and head pressure. The shaft can be viewed if the
muffler is removed to verify that the pump is stÌoking.
3. Check for pump cavitation; slow pump speed down to
match the thickness of the material being pumped.
4. Check for sticking ball check valves. lf the material being
pumped is not compatible with the pump elastomers, swelling
may occur. Replace ball check valves and O-ring with the
proper eiasiomers.
5. Check to make sure that all suction connections are air
tight, and that the clamp bands are properly tightened.

Pump air passages blocked with ice.
Check for excessive moisture in compressed air line. As the
air expands out the exhaust during the operation of the pump,

water vapor entrapped in the compressed air can freeze and
block the air passageways in the pump. lf this occurs, it may
be necessary to install a coalescing filter, an a¡r dryer, or a hot
air generator for the compressed air.

Air bubbles in pump discharge.
1. Check for ruptured diaphragm.
2. Check tightness of clamp bands, and the integrity of the O-
rings, especially at intake manifold.

Product comes out air exhaust.
1. Check for diaphragm rupture.
2. Check tightness of piston plates to shaft.

Pump rattles.
1. See RBG E9 Troubleshooting Guide.
2. Create false discharge head or suction lift.

Solenoid buzzes or solenoid burnout.
1. lncorrect voltage, faulty or dirty solenoid.

Solenaid valve lails ta shift electrically but shitts with
manual override.
1. lncorrect voltage, defective coil or wiring.

Solenoid valve fails to shift electrically or with manual
override.
1. lnadequate air supply, contam¡nation, inadequate or
improper lubrication, mechanical binding in the valve.

Valve shifts þut fails to return,
¡ ñ--t.-- -..-:-- 

---L--:^-t 
L:-J:--r. E r(JÁeil 5Pililg, ilteuili1ilruar ulltullt9.

Excessive leaking frcm ail valve vent.
1. Worn seals in air valve.
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SECTION 8A
MODEL T2 II,IETAL
DIREGTIONS FOR DTSASSE¡I,I BLY/REASSEII,IBLY
CAUTION: Before any maintenance or repair is attempted, the
compressed air line to the pump should be disconnected and all
air pressure allowed to bleed from the pump. Disconnect all
intake, discharge, and air lines. Drain the pump by turning it
upside down and allowing any fluid to flow into a suitable
container. Be aware of any hazardous etfects of contact with
your process fluid.

The Wilden model T2 has a 1" (2.54 cm) inlet and %" (1.91 cm)
outlet and is designed for flows up to 35 gpm (132.49 lpm). The
single-piece center section, consisting of center block and air
chambers, is molded of polypropylene or aluminum. The air
valve is manufactured of brass or high-tech, engineered ther-
moplastics. All O-rings used in the pump are of a special mate-
rial and shore hardness that should only be replaced with
factory-supplied pads.

F{].*

TOOLS REQUIRED:
Adjustable Wrench
%0" Box Wrench
3/o" Box Wrench
Vise equipped with soft jaws (such as plywood, plastic
or other suitable material)

NOTE: The model used for these instructions incorporates
rubber diaphragms, balls, and seats. Models with Teflon@

diaphragms, balls and seats are the same except where noted.
The procedures for A2 Accu-FlorM pumps are the same except
for the air distribution system.

DISASSEMBLY

Step 1.

Figure 1

Before starting disassembly, mark a line from each liquid cham-
ber to its corresponding air chamber. This line will assist in
proper alignment during reassembly. (Figure 1)

ry.*

Step 2. Figure 2 Step 3 Figure 3

Utilizing the %0" box wrench, staû by removing the four long
carriage bolts that secure the top and bottom manifolds to the
center section. (Figure 2)

Remove the top manifold and lift the center section off the inlet
manifold. (Figure 3)
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Step 4. Figure 4 Step 5. Figure
ii

Step 6. Figure 6

Remove the discharge valve balls, seats
and O-rings from the discharge manifold
and inspect for nicks, gouges, chemical
attack or abrasive wear. Replace worn
parts with genuine Wilden parts for reli-
able perf ormance. Tef lon@ O-rings
should be replaced when reassembled.
(Figure 4)

lnspect the valve seat, valve seat O-ring,
and valve ball from intake manifold. Check
for nicks, gouges, chemical attack or abra-
sive wear. Replace worn parts with
genuine Wilden parls for reliable perfor-
mance. Teflon@ O-rings should be replaced
when reassembled. (Figure 5)

With the "Á" box wrench or by rotating the
diaphragm by hand, remove the dia-
phragm assembly. (Figure 6)

Step 9. Figure 9

''I
l

." r;i,:, .i;l:¿i{
'' '':: r'rliir_t
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- .-;..J
.:] j.'!

' '' a1r:
i ..-!i:¡;

,,¿ <-¿-: I,-.d'ir.+:
\--l ì

'a 
:,:

'l

l

._ I

a

Step 7. Figure 7 Step I Figure
:

I

l!-S\----,/

NOTE: Due to varying torque values, one
of the following two s¡tuat¡ons may occur:
1) The outer piston, diaphragm and inner
piston remain attached to the shaft and the
entire assembly can be removed from the
center section (Figure 7).

2) The outer piston, diaphragm, inner
piston, and disc spring separate from the
shaft which remains connected to the
opposite side diaphragm assembi;r
(Figure 8J. Teflon'-fitted pumps come
standard with back-up diaphragms (not
shown).

To remove the diaphragm assembly from
the shaft, secure shaft with soft jaws (a
vise fitted with plywood or other suitable
materiai) to ensure shaft is not nicked,
scratched, or oouged. Using an adiustable
wrench, remove diaphragm assembly
from shaft. lnspect all parts for wear and
replace with genuine Wilden parts if
necessary. figure 9)
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SEGTI(oN 8B - TI'RB(O.FL(OTM Pl'Il,lPS
AIR llALl'E I CENTER SEGTION
REPAIR I MAINTENANCE
The air valve assembly consists of the air valve body and
piston. The unique design of the air valve relies only on differ-
ential pressure to cause the air valve to shift. lt is reliable and
simple to maintain. The bushing in the center block, along with
the diaphragm shaft, provides the "trigger" to tell the air valve to
shift. The following procedure will ensure that the air valve on
your Wilden pump will provide long trouble-free service.

AIR VALVE BODY AND PISTON
ASSEMBLY AND DISASSEMBLY

The air valve body and piston can be disconnected from the
pump by removing the four socket-head cap screws which
attach it to the center section. The piston in the air valve is
aluminum with a dark anodized coating (see Figure A). The
piston should move freely and the ports in the piston should line
up with the ports on the face of the air valve body. The piston
should also appear to be dull black in color. lf the piston appears
to be a shiny aluminum color, the air valve is probably worn
beyond working tolerances and should be replaced.

lf the piston does not move freely in the air valve, the entire air
valve should be immersed in a cleaning solution. (NOTE; Do not

force the piston by inserting a metal object.) This soaking
should remove any accumulation of sludge and grit which is
preventing the air valve piston from moving freely. lf the air
valve piston does not move freely after the above cleaning, the
air valve should be disassembled as follows: Remove the snap
ring from the top end of the air valve and apply an air jet alter-
nately to the two holes located in the face of the air valve until
the end cap is blown out. (See Figure B, next page) [CAUTION:
The air valve end cap may come out with considerable force.
Hand protection such as a padded glove or a rag should be
used to capture the end cap.l lnspect the piston and cylinder
bore for nicks and scoring.

Small nicks can usually be dressed out and the piston returned to
service. lnspect the cylinder end caps. Make sure that the guide
pin is straight and smooth or the piston will not move freely in the
cylinder. Clean out anti-centering pin holes located on each side
of the piston. Pin holes are located on each side of the annular
groove on the top of the piston and travel to each end. New O-
rings should be installed on the end caps. Lubricate the O-rings
and install the end caps, assuring that proper alignment of the
piston and cylinder ports is maintained. Use an oil with arctic
characteristics (lSO 1 5-5wt).

GLYDTM RING REPLACEMENT/
CENTER SECT¡ON
The pump's center section consists of a molded housing with a
bronze bushing. (Bushing is not removable.) This bushing has
grooves cut into the inside diameter. GlydrM rings are installed
in these grooves. When the GlydrM rings become worn, they will
no longer seal and must be replaced.

There are two versions of center sections: PRE-ENHANCED
(pumps manufactured before March 1, 1992) and ENHANCED
(pumps manufactured since March 1, 1992). An encircled letter
"E" stamped on the top of the center section denotes the
ENHANCED type center section (Figure C).

Please contact your local authorized distributor for
enhanced air distribution retrofit packages.

lf the encircled "E" is present, an enhanced (02-3800-09-07)
shaft should be utilized to maximize pedormance. The center
section GlydrM rings (02-3210-55-225) must be installed in the
appropriate grooves as shown (1, 3, 6, 8).

lf the encircled "E" is not present, a pre-enhanced shaft
(02-3800-09 or 02-3820-09) must be utilized. An enhanced
(non-dented) shaft will not function correctly. The center
section O-rings (02-3200-521 must be installed in the appro-
priate grooves as shown (1, 3, 4, 6).

Figure C

13 68

ENHANCED CONFIGURATIONENHANCED SHAFT

13 46

PRE-ENHANCED CONFIGURATION

o

o

15

PRE.ENHANCED SHAFT
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AIR VALllE I CENTER SECTICDN
DtsAstsEIl,t BLY, CLEAN I N(G,
IN:SPECTTON
AIR VALVSCENTER SECTION
REPAIR/MAINTENANCE
The center section assembly consists of both the air valve body
and piston, and the center section. The lube-free design utilizes
high-tech, engineered thermoplastics in place of the brass air
valve, aluminum piston, and bronze bushing. This new system
also includes slipper seals to reduce the coefficient of friction
between the shaft and center section. This lube{ree design
includes the straight shaft and altered exhaust port configura-
tion utilized in the enhanced M2 air distribution system. Low
start-up pressure, on/off reliability, and increased sealing in a
dead-head condition are a few of the advantages of the lube-
free air distribution system. The selected thermoplastics have
the ability to function together without lubrication making the M2
Wilden pump truly lube-free. The M2 lube-free pumps are not
pre-lubed with oil or grease.

AIR VALVE BODY AND PISTON
ASSEMBLY AND DISASSEMBLY
The air valve body and piston (P/N 02-2000-65-200) is exter-
nally serviceable by removing the four socket-head cap screws
which attach it to the center section. The lube-free air valve
body is off-white in color and has an encircled "LF" molded into
the exterior. The thermoplastic air valve piston is gray in color
like the aluminum lubed style, but is differentiated by a
u-snafjeu f rure rfr Ure lup or Lfre fJtsl.of r, aftu two smail notes tn

the annular groove. (See Figure B.)

The piston should move freely and the ports in the piston must
line-up with the ports on the face of the air valve body (see
Figure B). ll lhe piston does not move freely in the valve body,
the entire air valve assembly should be immersed in a mild soap
solution to remove any accumulation of sludge and/or grit. lf the
air valve does not move freely after the above cleaning, the air
valve should be disassembled as follows: Remove the snap ring
from the top of the air valve cylinder and apply an a¡r jet to the
1/8" hole on the opposite end of the air valve face. Caution: The
end cap may come out with considerable force. Verify that the
guide pin molded into one of the end caps (P/N 02-2340-23-
200) is straight and smooth to allow the piston to shift properly.
lnspect the piston and cylinder bore for nicks and scoring. Small
nicks can be dressed with fine sandpaper and the piston
returned to service. Clean and reassemble. Install air valve to
center section and tlghten to the required torque specifica-
t¡ons*.

Figure B

*Refer to Section 8D for the required torque specifications.

WILDEN PUMP & ENGINEERING CO,

O.RING REPLACEMENT/CENTER SECTION
The M2 lube-free Champ series pumps are constructed with a
polypropylene center section with a thermoplastic bushing. The
M2 lube-free Metal pumps are constructed with a polypropylene
center section with a thermoplastic bushing.(Lube{ree
aluminum center sections are not available.) These center
sections are easily distinguished by the encircled letter "LF"
stamped on the top of the center section. These bushings are
not removable. The bushing has grooves cut into the inside
diameter where back-up O-rings and slipper seals are installed.
It is important that the correct O-ring is utilized. The back-up O-
ring for the lube-free model has a bigger diameter and smaller
cross-section in comparison to the "Lubed" model. The straight
shaft (P/N 02-3800-09-07) must be utilized in the lube-free
pump.

The back-up O-ring is installed first. This is most easily accom-
plished by using a tool called an O-ring pick, available through
most industrial supply companies. The O-rings must be installed
in the appropriate grooves as shown in Figure C (1 , 3, 6, 8).
Upon completion of the O-ring installation, the slipper seals
(P/N 02-3210-55-200) must be installed in the same grooves (1 ,

3, 6, 8). This task is accomplished by utilizing long nose pliers
and a flat head screw driver covered with tape to ensure seal
integrity. Please see Figures D, E, and F.

1 I

2

Figure C

Figure D

Figure E

6
4 I

5
7
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SECTICDN AD
IIEASSEI|,IBLY HINTS & TIPIS
ASSEMBLY:

Upon performing applicable maintenance to the air distribution
system, the pump can now be reassembled. Please refer to the
disassembly instructions for photos and parts placement. To
reassemble the pump, follow the disassembly instructions in
reverse order. The air distribution system needs to be assem-
bled first, then the diaphragms and finally the wetted path.
Please find the applicable torque specifications on this page.
The following tips will assist in the assembly process.

. Clean the inside of the center section shaft bushing to
ensure no damage is done to new seals.. Stainless bolts should be lubed to reduce the possibility of
seizing during tightening.

. Level the water chamber side of the intake/discharge mani-
fold to ensure a proper sealing surface. This is most easily
accomplished by placing them on a flat surface prior to tight-
ening their clamp bands to the desired torque (see this page
for torque specs).

MAXIMUM TORQUE SPECIFICATIONS

Be sure to tighten outer pistons simultaneously on Teflon@-

fitted pumps to ensure proper torque values.
Place one liquid chamber on its side and align center
section with chamber using alignment marks made during
disassembly. Push down on diaphragm assembly until
diaphragm is inverted. Place opposite liquid chamber on
center section and align.
Position valve balls, seats, and O-rings in discharge mani-
fold. Place vertical through discharge manifold with threads
pointing up. lnstall washer and start threads of bolt (about
1 % turns).
Place center section and liquid chambers on intake mani-
fold.
Position discharge manifold and bolt assembly on liquid
chambers. Ensure proper alignment of mating surfaces
between liquid chambers and manifolds before tightening
bolts.
Apply a small amount of Loctite 242 lo the steel bore of the
shaft from the diaphragm assembly.

a

a

a

a

a

a

13.0 m-Nl115 in.-lbs.Vertical Bolts
28 ft.-lbs. t38 m-NlOuter Piston, Rubber and Teflon@-Fitted

20 in.-lbs. t2.3 m-NlAir Valve, Lube-Free

30 in.-lbs. t3.4 m-NlAir Valve, Lubed
Metal PumpsDescrintion of Parl
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SECTTCDN 9A
EXPLODED VIEW/PARTIS LI:STING

T2
IllETAL

AIR.OPERATED
Rl'BBER/TPE.

FTTTED
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Model T2 Metal Air-Operated RubberÆPE-Fitted Pumps

Lube.Free Model M2 Metal Air-Operated RubberÆPE-Fitted Pumps

rAir Valve Assembly includes items 2, 3, 4 and 5.
.Refer t0 corresponding elast0mer chart for metal pumps in Section L

..Partto 
be used with P/N 02-6000-03 to secure airvalve and muffler plate.

NOTE: luodels ï2/SPPN-070 and l\42lSPPZ-070 have 1.5" cast tri-clamp inlet and outlet ports and use w¡ng nut type fasteners 0n manifold bolts.

All boldlace items are primary wear parts.

-003 Specialty Code = Alloy-Fitted
-005 Specialty Code = Lube-Free, Alloy-Fitted
-070 Specialty Code = Saniflo FDA

02-6ß0-0302-6ß0-ß02-6430-03m-6ß0-0802-6680-0$70m-6430-m02-6430-03m-ô430-0302t430-084llanifold Boll Nut 

'fl6
¿o

02-6730-mm-6730-mm-6730-0315-6720-0808-6720-07-7002tß0-03m-6730-0302-6n0-0315.6720t84llafìifold Boll Washer 9Ë27

N/AN/Af.]/AN/A04-6400-0304-6400-m04-6400-m04-6400-0304-6400-084llex Nut i120, S.S.-- {Not Shownì¿0

02-1200.564Vallle Seal 0.Rill[-25

02.1120-0402.1120.03021120.0102.f120.0'l02.1120.0302.1120.04m.1120.03mt120.0102.1120.014ìlalt,e Seat24

02-1080-5û4Valre Balls-23

02-3510-9902-3510-9902-3510-9902-3510-9902-3510-9902-3510-9902{510-9902{510-99m{510-s91l\'luffhr22

m-6080-m02"6080-0302"6080-0302-6080.0802-6080-0302-6080-0302-6080-03m"ô080-0302-6080-084l,lafìifold Solt 91116 x 8id21

02-5080-0402-5080-0302-5080-01-0302-s080-0102-5080-03-7002-5080-0402"5080-0302-5080-01-0302"5080-011lfrht Housiflg20

02-5020-0402-5020-03m-5020-01-0302-5020-01m-5020-mr002"5020-0402-5020-0302-5m0-01-03m-5020-011Dischaoe ll4anifoldi0
02-5000-04m"5000-ß02-5000-01m-5000-01m-5000-0302-5000-0402-5000-0302"5000-0102-5000-N2LiqlJid Chafnber18

024550-04024550-mm-4550-01m-45s0-0102-4550-0302-4550-04024550-0302-4550-01m-4550-012Pistofls - ol]ter17

m.1010.562[)iaohraoIn*16

m-3700-0802-3700-0802-3700-08m-3700-0802,3700"0802-3700-0802-3700-0802{700-0802{700-082Pislons - lnner15

02-68010802-680¿0802-68m-0802-680¡0802-68010802-680¡0802-ô802-0802-6802t802-6802-082D¡sc Sorino14

m-6150-0802-6150-08N/RN/R02"6150-0802-6150"0802-6150-08N/RN/R2Stud fl6 x 1f'13

02-3800-09-0702-3800-09-0702-3800-09-0702-3800-09-0702{800-09-07m$00-09-07m¡800-09-0702-3800-09-0702-3800-09-071Shaft12

02.3210.55.22502'3210.55¿2502.3210.55.22502-3210.55.22502.3210.55¿2502-3210.55-225m-3210.55-22502.3210.55¿2502.3210'55.2254Cenler Serlion Glvdû Binq11

02-6000-0302-6000-m0¡6000-0302-6000-0802-6000-03m-6000-03m-6000-0302-6000-m02-6000,084Air Valve Scretlls 1"20 x 6'10

02-3500-5211002-3500-52-1 1002-3500-52t1002-3500-5211002-3500-51500m{500-52-50002¡500-52-50002-3500-52-50002-3500-52-5001Muffhr Plate Gaskel - Euna-N€0

m-3180.0102-3180-0102-3180-01m-3180-01013180-2002{180{002{180{002-3180-2002{180{01Muflhr PlateI
02-3150-0602{150-0102J150-0102{150"0102-3151-2002-3151-20m"3151"2002-3151-2002-3151-201Celìler Secliofì'7

02-2600-5202{600-5202{600-52m{600-52m2600-5202¿600-5202¿600"52m-2600-5202{600-521Air Valw Gaskd - Buna-N66

02{200-5}20002-3200-52-m002-3m0"52-20002{m0-52{0002-3200-52-20002-3200-52-20002-3200-52-200m-3200-52-20002-3200-52¿002Air Valve Cao 0-Rif|o5

02-2ô50-03m2650-0302{650-0302-2650-0302"2650-0302¿650-0302{650-03m¿650-0302{650-032Snao Rino4

02-2301-n02-2301-2302-2301-2302-2301-2302,2301-2302-2301-2302{301{3m{301{302{301{31Air Valw Cap MGuide (Top)3

02-2331-2302{331{302-2331-2302-2331¿302{331{302-2331r302-2331¿302¿331{312-2331-23
,1

Air Vall/e Cao wo/Guide {Bottom)2

02¿000.0702.2000.0702.2000'0702-2000'0702¿000.0ô02¿000.0702{000-0702-2000'0702"20[0.071Air Valre Assemblyr1

P/NP/NP/NP/NP/NP/NP/NP/NP/N

otv.
Per

PumoDescriolionllem

T2l
HNNB

T2l
SAAB

T2l
AAAB-flfl3

T2
AAAB

T2t
sPPN-070

T2l
HPPB

t2t
SPPB

T2l
APPB-flfl3

T2I
APPB

m-ô680-0&70m-6430-0302-6430-0302-6430-0302t430-084Mar]ifold Bolt ¡lut f-l628

08-ô720-07-7002-6n0-0302-6730-03m-6730-m1f67m.084Mallifold Eolt Washer t{'27

01-6470-03-m001-6470-03-20001-6470-03-20001-64i0-03-20001-6470-03-2004llu Nut l{0, S.S,'- (l]ot shown)26

02.1200'564Valre Seal ()-flinu'25

02.11m.0302.1120.0402.1120.0302-1120.0102.1120.014Val|le $eal24

m.1080.564Valvs Balls*23

02{510-9902{510-9902-3510-99m{510-9902-3510-9S1l\4uffhr22

02-6080-m02-6080-m02-6080-0302-6080-0302-6080-084[4aflifold Bolt fl6 x 8Í'21

02-5080-03-7002-5080-0402-5080-0302-5080-01-0302-5080-011Inld llousino20

02-5020-03-7002-5020-0402-5020-0302-5020-01-0302-5020-011Discharqe Manilold19

02-5000-0302-5000-0402-5000-0302-5000-0102-5000-012Liquid Chamber18

024550-03024550-04024550-0302-4550.01024550-012Pistons - ouler17

02.1010.562I)iaohraIm'16

02{700-0802{700-0802{700-08m-3700-0802¡700-082Pistorìs - lf]flertb

02-68010802-680¡0802-6802-08m-6802-0802-6802-082Disc Sorino14

02-6150-0802-6150-0802-6150-08N/R¡l/R2Slud 91116 x 1i413

02-3800-09-0702{800-0s-0702-3800-09-0702-3800-09-0702-3800-09-071Shaft'12

02.3210.55.20002.3210.55.20002-3210.55.200m-3210.S¡.¿0002.3210.55.2004Slh¡er Seal f$ee ¡a¡e 2{)

02.3200.52.20002.3200.52.200m-3200.52.200m-3200.52¿0002.3m0.52.2004Celller Secl¡0ll 115 70 Sh0re ().Rifì0 - Bllna.ll611

02-6000"0320002-6000-m¿00m-6000-03¿00m-6000-03-20002-6000-m{004Air Valw Bolh 14-20 x 6,f10

02-3500-52-50002-3500-52-500m{500-52-500m-3500-52-50002{500-52-5001ll4uffler Plah Gasftet - Buna-NåI
02{1802002-3180-2002-3180-2002-3180-2002-3180-201ll'lufhr PlahI

02-3151-20-20002-3151-20-m002"3151-20r0002-3151-20¿0002"3151-20r001Cenler Section - lubelreel7

02-2600-5202-2600-5202¿600-52m¿600-5202{600-521Air Valve Gasket - Bufla-No6

m¡200-52¿0002{200-52¿00m-3200-52¿00m-3200-52-20002{m0-52{002Air Valve Cap 0"Rin05

0¡2650-0302¿650-03m-2650-03m-2650-0302-2650-032Snao Rino4

02-2301-23-m002-2301-23-m002-2301-23-200m"2301¿3"20002-2301-23-2001Air Valve CaD úPlastic Gtlide (ïoD)3

m-2331-2302-2331-2302-2331-2302-2331-2302-2331-231Air Valve Cao Mo Gl'lide fBottomì2

02-2000-65¿0002¿000.65.200m-2000.65¿00m¿000.65¿0002.2000.û5.2001Air Valìle Asselnbly - Ll|bs.free'1

LF
P/N

LF
P/N

LF
P/N

LF
PiN

LF
P/N

otv.
Per

PümpDescriplionItem

MZI
sPPZ-070

MZI
HPPZ

MZI
SPPZ

MZI
aPPZ-003

M2l
APPT
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SEGTION 98
EXPLODED \'IEW/PARTS LISTTNG
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Model T2 Metal Air-Operated Teflon'-Fitted Pumps

Lube-Free Model M2 Metal Air-Operated Teflon@-Fitted Pumps

02"6680-03t0m-6430.0302-6430-m02-6430.0302-6ß0-034[,,lan¡lold Bolt ¡lut 9{11629

08-620-0170mrn0.0302-6730-0302-6730-0315-6720-084l,,lan¡lold Bolt l^/a$er 9{'28

0t-6470-m-20001-6470-03r0001-6470-m{0001-6470-03¿0001-64i0-032004llex Nut f¿0, S.S.-' {Not $ol¡/n)27

02"1200"55m.1200.5502t200.5502-1200"¡¡02.1200.554llaltre Seal ().Rin026

02.1120.03m1120.0402.1120.0302.1120.0102.1120'014Vallle Seal25

02.1080.55m1080.5502.1080.5502.1080.5502.1080.554Valve Balls24

m.1010.55021010.5502.1010.5502.1010.5502t010.552[)iaohraom23

02.1060.5102'10ô0-5102.1060.5102.1060.5102-10ô0-512Back.üp 0ia0hraom'22

02{510-9902-3510-9902t510-9902-3510-9902-3510-991l!'lutfler21

02t080-03m-6080.0302-6080-m02-6080-0302-6080-034It'lanifold Boll %:16 x 8l{20

02-5080-03t002-5080"0402-5080-m02-5080-01-0302-5080-011lnlel llousino19

02-5020-03t0m-5020.0402-5m0-0302-5020-01-03m-5020-011Discharoe l\,,lanif old18

m"5000-0302-5000-0402-5000-03m-5000-01m-5000,012Liol]id Chafnberlt
m-6150-08m-6150.0802-6150-0802-6150-0815-6130-082Stud/Bolt16

m-4600-m02-4600-04m4600-030¿4600-03m4600-012Pistofìs - ouler15

m-3750-0102{750-01mti50-0102-3750-01m¡750-012Pislons - Inner14

02-6802-0802-6802-08m-680¡080¡6802-08m-6802-0820isc Sprinq13

m-3820-09-07m-3820-09-0702-3820-09-0702-3820-09-07m-3820-09-071Shaft'12

02-3210.55¿0002.3210.55'200m-3210-55.20002-3210.55.20002-3210'55.2004Slipper $eal

02-3200.52-20002.3200.52.20002-3200.52¿0002.3200.52.20002n200.52'2004Cettter Sectiotl 115 ?0 $h0re 0-Bittq - Etltla.llø11

02-ô000.03-20002-6000-m¿00m"6000.03-20002-6000-03-200m-6000-03-2004Air Valve Bolts 14-20 x 6i410

0!3500-5150002-3500-52-50002-3500-52"50002{500-52-500m-3500-52-5001l\4tltfler Plate Gaskst - Bllna-Ne0

02-3180¿002{180{002-3180-2002{180¿002{180{01l\¡utfhr PlaleI
02-3151-20-20002-3151"20-2000¡31f {0-20002-3151-20-20002-3151-20-m01Center Seclion - Lubelree'7

02¿600-52m-2600-5202{600-5202-2ô00-5202-2600-521Air Valve Gasket- Buna-No6

02{200-52¿0002-3200-5220002-3200-52-20002-3200-52{0002¡m0-52¿002Air Valve Cao 0-Rino5

02"2650-03m{650-0302-2650-0302¿650-m02-2650-032Sllao Rino4

02-2301-23-m002"2301-23-20002{301{}200m-2301-23-20002-2301-23-2001Air Valw Cap úPIastir Guide {To0)3

02-233t23m-2331-2302-2331-2302-2331-2302-2331-231Air Valw Can úo Guide (Botlom)2

02.2000.65.200m¿000.65.20002.2000.65.20002.2000.65'20002.2000.65.2001Ah Valve Asselllbly - Lübelree'1

LF
P/N

LF
P/N

LF
P/N

LF
P/N

LF
P/N

olll.
Per

PumoDescriolionItem

M2t
sPPZ-070

M2t
HPPZ

M2t
SPPZ

M2t
APPZ-003

M2t
APPZ

'Air Valve Assembly includes items 2, 3, 4 and 5.
.Required 

0nly f0r Teflon@-fitted pumps. SanillexrM back-up diaphragms, P/N 021060-56, are available up0n request. Please consult your local distributor,
--Part t0 be used with P/N 02-6000-03 t0 secure air valve and muffler plate.

N0TE: |\ilodel T2ISPPN-070 has 1.5"cast tri-clamp inlet and outlet ports and uses wing nut type fasteners 0n manifold bolts.

All b0ldface items are pr¡mary wear parts. 
21

-003 Specialty Code = Alloy-Fitted
-005 Specialty Code = Spark-Free, Lube-Free/lurbo
-070 Specialty Code = Saniflo FDA
-073 Specialty Code = Sanìflo FDA, Lube-FreeÆurbo
-200 Specialty Code = Lube-Free

02-6430-0302-6430-0302-6430-0302-6430-0302"6680-03-7002-6430-0302-6430-0302-6430-0302-6430-034Man¡fold Bolt Nut 9c -1629

02-6730-0302-6730-0302-6730-0315-6720-0808-6720-07-7002-6730-0302-6730-0302-6730-0315-6720-084Manilold Bolt Washer ,l"
28

N/AN/AN/AN/A04-6400-0304-6400-0304-6400-0304-6400-0304-6400-034Hex Nut jl20, S.S,-- (Not shown)27

02.1200-55021200-5502-1200.5502-1200-5502-1200-5502-1200-5502.1200-5502-1200-5502-1200-554Valve Seal 0-Rino26

021120-0402-1120-0302t120.0102.1120-0102-t120-0302-1120-0402.1120-0302.1120-0102-1120-014Valve Seal25

02-1080-5502-1080.55021080.5502-1080"5502-1080-5502"1080-5502.1080.5502-1080-5502-1080-554Value Balls24

02-1010-5502t010.5502-1010-5502-1010.5502-1010-5502-1010-5502-101 0.5502-1010-5502-f010-552t)iaphraqm23

02-1060-5102-1060-5102-1060.5102-1060.5102-1060-5102-1060-5102"1060-5f021060-5102-1060-512Back-uo Dialhraom*22

02-3510-9902"3510"990¡3510-9902-3510-9902-3510-9902-3510-9902-351 0-9902-3510-9902-3510-991l\4uffler21

02-6080-0302-6080-03026080-0302-6080-0302-6080-0302-6080-03016080-0302-6080-0302-6080-034l4anifold Bolt %'-16 x 8f"20

02-5080-0402-5080-0302-5080-01-0302-5080-0102-5080-03-7002-5080-040L5080-0302-5080-01-0302-5080-01
,1

Inlet Housinq19

02-5020-0402-5020-0302-5020-01-0302-5020-0'102-5020"03"7002-5020-0402-5020-0302-5020-01-0302-5020-011Discharoe l\4anifold18

02-5000-0402-5000-0302-5000-0102-5000-0102-5000-0302-5000-0402-5000-0302-5000-0102-5000-012Liquid Chamber17

02-6150-0802-6150-0802-6150-08'15-6130-0802-6150-0802-6150-0802'6150-0802-6150-0815-6f30"082Slud/Bolt16

024600-0402-4600-0302-4600-0302-4600-0102-4600-0302-4600-0402-4600-0302-4600-0302-4600-012Pistons - 0uter'15

02-3750-0102-3750-0102-3750-0102-3750-0102-3750-0102-3750-0102-3750-01013750-0102-3750-012Pistons - lnnor14

02-6802-0802-6802-0802-6802-0802-6802-0802-6802-0802-6802"0802-680108016802-0802-6802"082Disc Sorino13

02-3820-09-0702"3820-09-0702-3820-09-0702-3820-09-0702-3820-09-07013820-09-0702-3820-09-0702-3820-09-070¡3820-09-071Shaft12

02-3210.55-22502-3210.55.22502-3210-55'22502-3210-55"22502-3210.55-22502-3210.55.22502-3210.55.22502-3210-55{2502.3210.55.2254Center Section GlydrM Rin011

0¿6000-0302-6000-0302-6000-0302-6000-0802-6000-0302-6000"0302-6000-0302-6000-0302-6000-084Air Valve Scre\^/s10

l2-3500-52-1 1002-3500-52110013500-52-110l2-3500-5211tl2-3500-52-50002-3500-52-50002-3500-52-50[02-3500-52-50002-3500-52-5001l\¡uffler Plate Gasket - Euna-N'I
02-3180-0102-3180-0102-3180-0102-3180-0102-3180-2002-3180-200¡3180-2002-3180-2002-3180-201l\4uffler PlateI
02-3150-0102-3150-0102-3150-0102-3'150-01013151{002-3151-20013151-2002-3151-2002-3151-201Center Section7

02{600-5202-2600-5202-2600-5202-2600-5202-2600-5202-2600-52022600'520L2600-5202{600-521Air Valve Gasket - Buna"N'6

02-3200-52-20002-3200-5L20002-3200-52-20032-3200-52-20(J2-3200-52-20002-3200-52-20002-3200-52-20C02-3200-52-20002-3200-52-2002Air Valve Cao 0-Rino5

02-2650-0302-2650-0302-2650"03022650-0302-2650-030¡2650-0302-2650-0302-2650"0302-2650-032Snap Rino4

02-2301-2302-2301-2302-2301-2302-2301-230¡2301-2302-2301-23012301-2302-2301-2302-2301-231Air Valve Cao WGuide lToo)J

02¿331-2302-2331-2302-2331-2302-2331-2302-2331-2302-2330-2302-2331-2302-2331-2302-2331-231Air Valve Cao \4jo/Guide (Bottom)2

02-2000-0i02-2000-0702-2000-0702-2000"0702-2000-0602-2000-0702-2000.0702-2000-0702-2000-071Air Valve Assemblyr1

PfiP/NP/NP/t'¡P/r{P/t'rP/r,lP/NP/N

(ltv.

Per
PümoDescriotionllem

I2I}IAAB/
TF/TFfl{TF

T2ISAAB/
TFifFlSTF

T2IAAAB/

TF/TF/ATT.OO3

T2IAAAB/
TF/TF/ATF

T2lSPPil/
TF/It/STF.070

I2IHPPgI
TF/TT/HTF

T2lSPPB/
IF/TF/STF

.[2IAPPqI

Tt/rFlÀTF.0ft3
tztAPPB|
TF/TF/ATF
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Model A2 Metal Accu-FlorM Rubber/TPE-Fitted Pumps

.Refer to corresponding elastomer chart for metal pumps in Section 10.
-.Required 

only for Teflon@ fitted pumps.
---Part 

t0 be used with P/N 02-6000-03 t0 secure air valve and nruffler plate.

-125 Specialty Code = Saniflo USDA with Solenoid, 24V DC -150 Specialty Code = Solenoid-operated, 24V DC -194 Speciaìty Code = Solenoid-operaied, 24V DC, Spark-Free

All b0ldface ilems are primary wear parls.

Valve Assemb o ions lcor'rsrsrs oF VALVE BoDy, corL AND coNNEcToR)

Item 1 Main Valve

Item 2 Coil

02-6680-03-7002-6430-0302"6430-0302-6430-0302-6430-0802-6680-03-7002"6430-03016430-0302-6430-0802-6430-084[¡anifold Bolt Nut¿t

08-6720-07-7002-6730-0302-6730-0315-6720-0815-6720-0808-6720-07"70016730-030L6730-0315-6720-0815-6720-084l\4anifold Eolt Washer26

04-6400-0304-6400-0304-6400-0304"6400-0804-6400-0804-6400-0304-6400-0304-6400-0304-6400-0804-6400-084Hex Nut %-20. S.S..-- lNot Shotlvn)
4C

02.1200.5502-1200-5502-1200-5502-1200-5502-1200-5502.1200.564Va¡ve Seat 0-Bino'24

02-1120-0302-1120.0402-1 120-0302"1 t20-0102-1120-0102-1 120-0302-1120-0402.1120.0302-1120.0102-1 t20-014Valve Seat23

02t080-5502"1080"5502-1080-5502-r080-5502-1080.55021080-564Valve Balls*22

02-1 010-5502.1010-5502-1010-5502-1010-55021010.5502t010.562f}iaIhraom*21

02-r060-5102-1060-51021060-51021060-5f02-1060-51N/nN/RN/nN/ril/n2Eack-uo 0iaohraom*-20

02-3510-gS02-3510-99023510-9902"3510-9902-351 0-9902-3510-9902-3510-9902-3510-9902-3510-9902-3510-991Muffler19

02-6080-0302"6080-0302-6080-030¡6080-0302-6080-0302-6080-0302-6080-0302-6080-0302-6080-0302-6080-084Manifold Bolt18

02-5080-03-7002-5080-0402-5080-0302-5080-01-0302"5080-0112-5080-03"7002-5080-0402-5080-0302-5080-01-0302-5080-011Inht Housino17

02-5020-03-7002-5020-0402-5020-0302-5020-01-0302-5020-01l2-5020-03-7002-5020-0402-5020-0302-5020-01-0302-5020-011Discharqe Manifold16

02-5000-0302-5000-0402-5000-0302-5000"0102-5000-0'1015000-0302"5000-0402-5000-03015000-0102-5000-012Liouid Chamber15

02-4600-0302-4600-0402-4600-0302-4600-0302-4600-0102-4550-0302-4550-0402-4550-0302-4550-0102-4550-012Pistons - outer14

02-3750-010¡3750-0'102-3750-0102-3750-0102-3750-0102-3750-0102-3750-0102-3750-0102-3750-0102-3750'012Pistons - lnner13

02-6802-0802-6802-0802-6802-0802-6802-0802-6802-0802-6802-0802-6802-0802-6802-0802-6802-0802-680¿082D¡sc SDrino12

02-6150-0802-6150"0802-6150-0802-6'150-0802-6090-0802-6150-0802-61 50-0802-6'150-08N/RN/R2Stud11

02-3820-09-0702-3820-09-0702-3820-09-0702-3820-09-0702-3820-09"0702-3820-09-0702-3820-09-0702-3820-09-0702-3820-09-0702t820t9"071Shaft10

02.3210.55¿25m.3210.55'225m-3210-55.22502.3210.55'225m"3210-55.22502"321[.55¿2502.3210.55'22502.3210.55.22502.3210.55.22502-3210.55¿254Cenler Section Glydil RinoI
02"6000"0302-6000-0302-6000"03016000-0302-6000-0802"6000-03016000-0302-6000-0302-6000-0302-6000-084Air Valve ScrewsI

02-3500-52-50002-3500-52-50002{500-52-5000L3500-5250002-3500-52-50002-3500.52-500m¡500-52-50002-3500-52-500m-3500-52-50002-3500-52-5001l\4uffler Plate Gasket - Euna-N'7

02-3180-2002-3180-2002-3180-2002"3180-2002-3180-2002-3'180-2002-3180-2002-3180-2002-3180-2002-3180-201l\¡uffler Plate6

02-3151-20023151-2002-31512002-3'151-2002-3151-2002-3151-2002-3151-2002-3151-2002-315'1-2002-3'151-201Center Section5

02-2600-5202-2600-5202-2600-5202-2600-5202-2600-5202-2600-5202-2600-5202-2600-5202-2600-5202-2600-521Air Valve Gasket - Buna-N'4

00-2130-9900-2130-9900-2130-9900-2130-9900-2130-9900-2130-9900-2130-9900-2130-9900-2130-9900-2130-991Terminal Connector3

02-2110-9S150m-2110-99-150m-2110-99-15002{110-9915002-2110-99-15002-2110-9$15002¿110-99-150m2110-99-15002-21 10-99-15002-21 10-99-1501Coil2

02{000-01-150m{000-0115002-2000-01-15002.2000-01r50m2000-0H5002-2000-0115002-2000-01-150m-m00-0115002-2000-01-150m-2000-01-1501Main Valve Assemblv1

02¿000"99-15002{000-99150m2000-99t5002-2000-99t5002r000-ggls002-2000-9$15002{000-99ts002-2000-99t5002-2000-99-15002-2000-99-1501Solenoid Valve AssemblV

^asPPA.125---_Fm-
A2l

HPPANSO----m-^aSPPANS{}_-m-AA
APPA.194----m-

AU
APPANS()

P/N

AA
SPPAN25- 

P/N

^21HPPAlSO----Tñ--
AA

sPPA-150----m-
M

APPA¡94----m-
AA

APPA.l5O----m-
oty.
Per

PumpDescÌipt¡onItem

Têf lôn@-Fittê.| Pr¡mns

1 10V AC Valve Assemblv (NElVlA 7)02-2000-99-1 56'156

02-2000-99-1 55155 1 10V AC Valve Assemblv

24V DC Valve Assemblv'02-2000-99-1 57157

24V DC Valve Assemblv INEMA 7)02-2000-99-1 54154

24V DC Valve Assembly02-2000-99-1 50'150

24V AC I 12V DC Valve Assembly (NEMA 7)02-2000-99-1 53153

24V AC / 12V DC Valve Assembly02-2000-99-1 51151

Descript¡onPart NumberPump Models Des¡qnatinq Specialtv Code #

l\/lain Valve Bodv INEMA 7)02-2040-01-154

lVain Valve Bodv02-2040-01 -1 50

DescriÞtionPart Number

lnternational 24V DC Coil'00-21 1 0-99-1 57IJI

1 10V AC Coil INEMA 7)00-21 1 0-99-1 56156

1 1 0V AC Coil00-21 1 0-s9-1 55'155

24V DC Coil (NEMA 7)00-21 1 0-99-1 54154

24V DC Coil00-21 1 0-99-1 50't50
24U AC / 12V DC Coil (NEMA 7)00-21 1 0-99-1 53153

24V AC / 1 2V DC Coil00-2t10-99-151151

Descript¡onPart NumberPump Models Des¡qnatinq Specialtv Code #

'Meet European standards and regulations; CENELEC/PTB lile # EX-g.C.2027

23 WILDEN PUMP & ENGINEERING CO



SEGTIOh| IOA
ELASTOn,IER OPTTONS
Elastomer ons for Model T2 Metal Pum

.N0TE: Rubber valve seats do not require an O-ring.

N/A02-1120-04N/AN/AHastelloy

N/A02-1120-01N/AN/AAluminum

N/A02-1 1 20-03N/AN/AStainless Steel

02-1 200-55N/A02-1 080-5502-10'l 0-55TefIon@ PTFE

02-1 200-56N/A02-1 080-5602-1 01 0-56SaniflexrM

02-1 200-58N/A02-1 080-5802-1 01 0-58Wil-FlexTM

N/AN/A02-1 080-5302- 1 01 0-53Viton@

02-1200-54N/A02-1 080-5402-1 01 0-54Nordel IEPDMI

N/AN/A02-1 080-5102-1 01 0-51Neoprene

02-1200-52N/A02-1 080-5202-1 01 0-52Buna-N@

02-1 200-50N/A02-1 080-5002-1 01 0-50Polyurethane

Valve Seat 0-Ring*
P/N

Valve Seat
PiN

Valve Ball
P/NP/N

Diaphragm
Matedal

WILDEN PUMP & ENGINEERING CO. 24



MAINTENANGE REGOIID
DATE SERVIGE RENDERED SERVICED BY

WILDEN PUMP & ENGINEERING CO.



È

b

FM
PTFE

ïgflolrô
Tgflon@

¡.

.a

ffi,vrLclEnr

. SPCI

. Wil-Gard

. FCSI

. Equalizers

. Drum Pump Kits

. APV

22069 Van Burên St., Grand Terrace, CA 92313-5607
Telephone (909) 422-1 730 . Fax (909) 783-3440

wwwwildenpump,com

A NESOURGES GOTtrPATYIIOUCR

Your local authorized distributor:

PRINTED IN THE U.S.A,



 



\.IOTES:

[1Ì SEE PAGE 2 FOR SKETCH

59

58

57

56

NOLSD54

HYDRO WEIGHT lko)WFIGHT EMPTY lkol

52

C7O5 (CARBOLINE GREY)FINISH COLORNOTJ'STAMP REO'D

PNT-1'IFINISH COATNOASME SEC. VIII DIV.50

PNTI 1PRIMER COATNONEINT. COATING49

PNT.1 1EXT SURFACE PREPNONEINT. SURFACE PREP.48

NONEREFACTORY THK. (mm)NONEFIREPROOF47

NONEINSUL. THK. lmmìNOSOUR SERVICE46

NOEARTHQUAKE ZONEWIND LOAD (km / h)45

NOSTRESS RELIEVENOX.RAY44

NOCYCLIC LOAD-28N4DMT43

0.0CORR, ALLOW (mm)130HYDROTEST lkPaol42

OPER. TEMP.
oc

100DES. TEMP41

7tOPER. PRESS, (kPa)ATM.DFS PRESS lkPaì40

1295 I 620S/S (mm)

406OD (mm)stzE: lD lmm)3B

DESIGN DATA37

Jb

J5

34

EXTENDED MANWAY32

PRESS / VAC RELIEF3'l

THIEF HATCH30

M2LEVEL INDICATOR29

MtLIFTING LUGS2A

INSULATION RINGS27

FIREPROOF CLIPS

c11PIPE CLIPS25

CPLG3000#4ALSL - AWc10PLATFORM CLIPS24

CPLG3000#4ALSL - JWc9LADDER CLIPS23

CPLG3000#21I G- LIOUID SIDE AWc8PLATFORMS22

CPLG3000#21LG- LIQUID SIDE JWc7LADDER21

CPLG3000#2'lLG . VAPOUR SIDE AWc6DISÏRIB SPIDER20

CPLG3000#21LG . VAPOUR SIDE JWc5VORTEX BREAKER19

CPLG3000#60PRESSURE CAP / FILL AWc4SYPHON DRAIN1B

CPLG3000#60PRFSSIJRE CAP / FILL JWc3SUMP17

CPLG3000#4ABALANCE LINE AWINTERNAL LADDER

CPLG3000#4ABAI A.NCE LINE JWsA-36BAFFLES'15

RISER14

N12cotL't3

N'11GASKETS12

N10sA-194-2HNUTS11

N9sA-1 93-87BOLTS10

N8SA¡ 05COUPLINGSI
N7FLANGESB

N6SA.234 WPB SMLSPIPE FITTINGS7

N5sA-1 06 BPIPE6

N4sA-36SUPPORT / STAND5

N3FLOOR4

N2sA-36635mmHEADS

NIsA-53- B SMLS6.35 mmSHELL2

PROJECTFLANGERATINGSIZESERVICEMKMATERIAL (SPEC)REO'DITHICKNESS)PART1

CUSTOMER

PLANT

SERVICE

JOB NO.

I\¡FR,

STOCK UNIT

STOCK,l38O HP COMPRESSOR

JACKET / AUXILIARY WATER SURGE TANKS

99420 TAG NO: T-235AJB

PROPAK MODEL NO:

REVISED TO STD SIZE FOR 12 CYL WAUK. VHP ENGINE03t20to1DP,|

ISSUED TO DRAFTINGolt25tooTK0

REVISION DESCRIPTIONDATEBYREV

REQ.#FILE NO: 11.7.7

TANKPROPAK SYSTEMS LTD

POSTAL BAG # 2. AIRDRIE. ALBERTA, CANADA T4B 2C3

SHEEÏ 1 oF2

TANK 11,7,T.METRIC MTANK.XLT



1915

c5 1295.---.> c4
c6

38 l*c9 c10

t---
IINSIDE I

laorro¡,l I

lsunr¡ce I

1 1
c1 c2 c8

NOTE 11I C5 AND C7 ALIGNED WIH ONE ANOTHER

C6 AND C8 ALIGNED WTH ONE ANOTHER

I2I THIS TANK DRAWNG CAN BE APPLIED TO ANY 12 CYLINDER

WAUKESHAVHP ENGINE

c3, c4, c5, c6

.#
209

T-230 f-235

20s

cl,c2,c7,c8

55

54

53

52

5'l

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

34

33

32

3'l

30

29

28

27

26

25

24

22

21

20

19

18

't7

16

'15

't4

'13

't2

't1

10

I
I
7

6

4

3

2

1

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR-

PROPAK

STOCK 1380 HP COMPRESSOR

ENGINE JW / AW SURGE TANK

99420 TAG NO:

PROPAK MODELNO:

r-230 I 235

w1380-6HOS-3

ISSUED FOR CONSTRUCTION06.03.00DCP1

REVISION DESCRIPTIONDATEBYREV

IBLANK.XLT
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^/B
^/B
^/B
^/B
^/B

T^
@n

î

\
Q NAME PLATE

o@-'r-

Jl -G-

4A

åi,
ELEVATION
SCALE: 1:5 VIEW 

.A-A,
SCALE: 1:5

vtEw 'F-B:
SCALE: 1:2

A

ll
il
ll
ll
il
il
il
ll
ll

NAME PLATE
T-235A T-2358

t-
I
I

I

I

I

I
I
I

BI

A
ð¡ t

HÂt F apt c
q4

PNT- I 1ISURFACE PREPARATION:

MER:

PAINT:

¡¡3
m3

237 kg

477 kg

CAPACITY: ï-2354: 0.161
T-2358 0.079

WEIGHT EMPTY:

WEIGHT FULL OF WATER:

SERVICE: GLYCOL

INSULÂTION: NONE

^ÞD¡r
nI

I
F

I I ìuFct(Fft

I JECT

t¡+7E HP h|ÂMBURG COMPRESSOR PACKAG€
JACKEI IVATER EXPAI.ISION TAI.¡K (T-231\/B)

106 O/D x 19E5 LG.
GEIER^L Nô1ESGENERAL NOÎES TF

SERIAL NO: 99420-1 12 CRN: N/A
TAG NO: f-235A/B YEAR EU|LT: 200O

LSD l: -
CODE:

I NoN coõA

OESIGN PRESS: 101 kPog
DESIGN TEMP: 100'C
HYDROTEST:: 150kPog

APACHE CANADA LIMITED
PNOPAKâ

110 EastLe/r¡e Road,

Postal Bag#2
Ndñe, Albeúa

CanadaÍ482C3

CORR. ALLOtt: NIL

MATERIAL: HEAD: 5A-36
SHELL: SA-53-B (MlN)

5(;ALl' AS NOTET) D-ïNK-99420-11 2-SKT I

l-
.l .. :

(2)-22o HOLES rN
EACH SADDLE FOR
ZINC PLATED BOLTS



@r

î
N/PI.ATE

*sl
ï

T-2358T-2354

-+
I

I

I

I

I

o..j
I

I
I

t-
I
I
I
I
I
I
I

^/BA/B
i/a
^/B
^/B
^/BA'l

-r.
l_

f
kÕ

B

2

e

E
ç
È
E

o@--

.ll
A

d"B

Bî,'
lo'

.J
A

1 905

EIffi

90'

-1e

C N/PLATE

270.

ef-
DRIU
EACH

(2)-220 HoLES lN
SAoDLE FOR lrEM #10

åi,
VIEW 

.A-A'
SC/tl-E:1:5

SERVICEFÀ(:ING
SHUNT LINEIIAI F CPI G
VFNf
9PV VFNT/FII I

têa¿
I.{AI F CPI G tn

r çr -r¡q Â/ÊìcÀ

/L¡ x b.J5 Tr

tHK. x J9(

-Ê
,x50
rñ l-

SERVICE: GLYCOL

LONG & CIRC. WELOS TYPE 1

QWP: 59O,2
QCP: AQP-105o(s) AOP-1227(5)
TACK WELDS: WPs# 101

PRESS. TO STRUCL nED ilPSl lO1,lOs,l09

PNT-1 1

m3
mJ

CAPACITY: T-2554: 0.161
T-2358 0.079

WEIGHT EMPTY:

WEIGHT FULL OF WATER:

SURFACE PREPARATION:

PRIMER:
FINISH PAINT:

INSULATION: NONE

237 k9
477 k9

AFI

;. WARD

1J8O STOCK COMPRESSOR
JACKET WATER EXPA}¡SION TAI'IK

106 O/D x 1985 LG.

sTl
uE!_
FlsúilFoR c-ü{slRi.,cn0N ãFüi<iãñ lD. å$nH

SERIAL NO: 99420-1 12 CRN; N,/A

TAG NO: 1-235A/B YEAR EUILT: 2Q0O

PROPAK SYSTEMS LTD.

P-W^H,1.:

Yg*r{NOl
CORR. ALLOW; NIL

lîoN-copEI

RADIOGRAPHY:
ffL N,/A

CRC| N,/A

PNOPAKÛ
440 East Lake Road,

Postat Bag #2
Hrdde, Albeía

CanedaT4B 2C3

OESIGN PRESS: 101kPos
OESIGN TEMP: 1O0'C
HYDROTEST: 150 kPog

MATERIAL: HEAD: 5A-36
SHELL: SA-SJ-B (MlN)

LSD I:
CODE:

D-TNK-99420-'112

l_
llr/lA/Btl¿ä,'

\t\"-- 
õ -,"v-lria-
tLlJt
'-l-

l

336t50-qo

t-o ++

I

Y#dqiÞd

r0t,



 



NOTES:

{1] UT ALL CATEGORY "D" WELDS

57

56

54

53

ALBERTA ITBA)LSD52

HYDRO WEIGHT lko)WEIGH'r EMPTY ((kq)51

50

C7O5 GREYFINISH COLORYESSTAMP REQ'D49

PNT-1 1FINISH COATD¡v. L 95 Ed.. 97 Add.ASME SEC- VIII DIV.4A

PNT-1,1PRIMER COATorLINT. COATING47

PNT-ÍFXT SI'RFACE PREPSHOP FLUSHINT. SURFACE PREP

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL THK lmm)YESSOUR SERVICE44

NOEARTHQUAKE ZONENOWND LOAD (km / h)43

YESSTRESS RELIEVEFIJLL IRT,Iì INOTEl'IX-RAY42

NOCYCLIC LOAD-24N4DMT41

CORR. ALLOW (mm)6774HYI]ROTEST40

OPER TEMP
.c

149DES TEMP
oc

39

OPER, PRESS (kPao)45'16DES PRESS (kPa)38

1626S/S lmm)37

660OD (mm)SlTFl lD lmm)36

DESIGN DATA35

34

sA-516-70NAS PER CODEREINFORCEMENT PADS32

sA-516-70NPIPE SUPPORTS

PIPE CLIPS30

M2sA-s16-70NYFSLIFTING LUGS29

MtINSULATION RINGS2A

DAVIT27

c12LADDER26

c1'lPLATFORM25

c10TRAYS24

c9PACKING23

NOTE: Plus anv inspect¡on open¡nqs if required under ASME Section Vlll codec8sA-516-70DEMISTER SUPPORTS22

316LSS 144kqlm3152mmDEMISTER21

CPLG6000#LEVEL CONTROLUOSYPHON ORAIN20

CPLG6000#cuINSPECTIONVORTEX BREAKER'ts

CPLG6000#4ALEVEL SWTCHINLET BAFFLE'18

CPLG6000#27LEVEL GAUGEC3AJBBAFFLES17

CPLG6000#DRAINc2TRAY SIJPPORTS16

CPLG6000#LEVEL CONTROL VALVEc1PACKING SUPPORT15

RISER14

N12cotL

N113161 SSGASKETS12

N10sA-1 94-2HMNUTS11

N9SA-1 93-B7MBOLTS10

N8sA-1 05NCOUPLINGS

N7sA-1 05NFLANGESI
N6SA-234-WPBPIPE FITTINGS7

N5SA-1 06 GR. BPIPE

N4SADDLES5

N3sA-36SKIRTS4

RFWN300#168OIITLETN2sA-51 6 GR. 70NHEADS

RFWN300#168INLETN,fsA-516 GR. 70NSHELL2

PROJECTFLANGERATINGSIZESFRVICEMKMATERIAL (SPEC)REO'D(THICKNESS)PART

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR

STOCK UNIT

STOCK 1380 HP COMPRESSOR

STAGE.2 INLET SCRUBBER - SOUR GAS

99420 TAG NO: V¡10
PROPAK MODEL NO:

GENERAL REVISIONo3t21tooDP1

ISSUED TO DRAFTING01l24looTK0

REVISION DESCRIPTIONDATEBYREV

REO.#FILE NO: 11.7.V

PRESSURE VESSELPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET 1 oF2

PRËSSURE VESSEL 1'I-7-V.METRIC MVESSEL,XLT



660 mm OD

152 mm THICK 316L SS
MESH PAD
144 kglm^3 DENSITY

N1 N2
1626 mm S/S

c4
c3A

c6

c1 c3B

c2

NLL

HLL

254

457

c5

55

54

5t

50

49

48

47

46

45

44

43

42

41

40

10

37

36

34

33

32

JI

30

26

25

24

22

21

20

19

18

17

16

'15

14

13

12

'11

10

I
I
7

6

5

4

2

1

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR.

STOCK UNIT

STOCK I38O HP COMPRESSOR

STAGE.2 INLET SCRUBBER - SOUR GAS

59420 TAG NO:

PROPAK MODELNO:

v-'í0
GENERAL REVISIONo3t21tooÐP'l

ISSUED TO DRAFTING01t24tooTK0

REVISION DESCRIPTIONDATEBYREV

2 OF

NO: REQ.# 1

PROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

IBLANK.XLT



\OTES:

[1] UT ALL CATEGORY ''D'' WELDS

57

56

55

54

ALBERTA ITBAìLSD52

HYDRO WEIGHT (ko)WEIGHT EMPTY llkq)51

50

C7O5 GREYFINISH COLORYESSTAMP REO'D49

PNT-1,1FINISH COATDiv. '1. 95 Ed.. 97 Add.ASME SEC VIII DIV4A

PNT-1 1PRIMER COATottINT, COATING47

PNT-1'IEXT. SURFACE PREP.SHOP FLUSHINT, SURFACE PREP46

NOREFACTORY THK lmmìNOFIREPROOF45

NOINSUL THK (mm)YESSOUR SERV¡CE44

NOEARTHOIJAKE ZONENOWIND LOAD (km / h)43

YESSTRESS RELIEVEFULL (RT1 ) ÍNOTE 1 IX-RAY42

NOCYCLIC LOAD-2AMDMT4'l

CORR. ALLOW (mm)'13601HYDROTEST40

OPER TEMP
oc

149DES TEMP

OPER. PRESS (kPaq)9067DES PRESS lkPã)3B

1473S/S (mm)37

508OD (mm)SIZE: lD lmm)Jb

DESIGN DATA35

34

sA-516-70NAS PER CODEREINFORCEMENT PADS32

sA-516-70NPIPE SUPPORTS31

PIPE CLIPS30

¡12sA-516-70NYESLIFTING LUGS

M1INSULATION RINGS2A

DAVIT27

c't2LADDER26

c11PI ATFORM25

c10TRAYS24

c9PACKING

NOTE: Plus anv insoectìon ooeninos if rêou¡red under ASME Section Vlll codêc8sA-s1 6-70DEMISTER SUPPORTS22

316LSS 144k0/m3'l52mmDEMISTER21

CPLG6000#60LEVEL CONTROLc6SYPHON DRAIN20

CPLG6000#60INSPECTIONc5VORTEX BREAKÉR19

CPLG6000#48LEVEL SWTCHc4INLET BAFFLE18

CPLG6000#27LEVEL GAUGEC3A,/BBAFFLES17

CPLG6000#DRAINTRAY SUPPORTS16

CPLG6000#LEVEL CONTROL VALVEc1PACKING SUPPORT15

RISER't4

N12corL

N11316L SSGASKETS12

N10SA-1 94-2HMNUTS11

N9SA-1 93-B7MBOLTS10

N8SA-1 OsNCOUPLINGSI
N7sA-'105NFI ANGFSI
N6sA-234-WPBPIPE FITTINGS7

N5SA.I 06 GR. BPIPE6

N4SADDLES5

N3S4.36SKIRTS4

RFWN600#114OI.ITLETN25A.516 GR. 7ONHEADS

RF\^/N60û#1't4INLETN15A-516 GR. 7ONSHELL2

PROJECTFLANGERATINGstzESERVICEMKl\iIATFRIAL ISPECIREO'DITHICKNESSìPART1

CUSTOMER

PLANT

SERVICE

JOB NO,

MFR.

STOCK UNIT

STOCK 1380 HP COMPRESSOR

STAGE-3 INLET SCRUBBER - SOUR GAS

99420 TAG NO: v-12o

PROPAK MODEL NO:

GENERAL REVISIONo3t21t00DPI

ISSUED TO DRAFTINGo'v24looTKo

RÊVISION DESCRIPTIONDATEBYREV

REQ.#FILE NOi 11.7.V

PRESSURE VESSELPROPAK SYSTEMS LTD

POSTAL BAG # 2. AIRDRIE. ALBERTA, CANADA T4B 2C3

SHEET 1 oF2

PRESSURE VESSEL 1 'I.7.V.METRIC MVESSEL.XLT



508 mm OD

'152 mm THICK 3161SS
MESH PAD
144 kglm^3 DENSITY

N1

c4

c6

N2
1473 mm S/S

c3A

c1 c3B

c2

254

NLL

HLL

457

c5

55

54

51

50

49

48

47

46

45

44

43

42

41

40

39

38

Jb

34

33

31

30

29

28

27

26

24

23

22

21

20

't9

18

17

1ô

15

14

13

12

11

10

o

I
7

6

4

2

1

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR.

STOCK UNIT

STOCK'I380 HP COMPRESSOR

STAGE-3 INLET SCRUBBER - SOUR GAS

99420 TAG NO:

PROPAK MODELNO:

v-120

GENERAL REVISIONo3t21tooDP'l

ISSUED TO DRAFTING01t24tooTK0

REVISION DESCRIPTIONDATEBYREV

REQ.# 1FILE NO:

PROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEÊT 2 oF2

IBLANK.XLT



NOTES:

[ 1 ] SEE PAGE 2 FOR SKETCH

[ 2 ] INTERNAL CHEMICAL CLEANING & OILING

[ 3 I UT ALL CATEGORY'D" WELDS

57

5b

55

54

53

ALBERTA (TBA)LSD52

HYDRO WEIGHT (kq)WEIGHT EMPTY (ko)51

50

C7O5 GREYFINISH COLORYESSTAMP REO'D49

PNT.I 1FINISH COATD¡v. I,95 Ed.,97 Add.ASME SEC. VIII DIV48

PNT-1 1PRIMER COATNOTE 2INT. COATING47

PNT-1 1EXT, SURFACE PREPNOTE 2INT. SURFACE PREP46

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL. THK. (mm)YESSOUR SERVICE44

NOEARTHOUAKE ZONENOWND LOAD43

YESSTRESS RELIEVEFULL (RTl) ÍNOTE 3IX-RAY42

NOCYCLIC LOAD-28MDMT c41

3.2CORR. ALLOW. lmm)6774HYDROTEST lkPao)40

OPER. TEMP c149DES. TEMP "c39

OPER. PRESS lkPaol45't6ÞES. PRESS (kPaq)

1778S/S (mm)37

610OD (mm)SIZE: lD (mm)36

DESIGN DATA35

N/ABELL MOUTH34

N/ACHOKE TUBE33

SA-5I6 GR.7ONYES, SEE SKETCHRE-PADS/GUSSETS32

PIPE SUPPORTS3'l

PIPE CLIPS30

121gmm6'5CH 40LIFTING LUGS29

LENGTHCHOKE TUBEINSULATION RINGS

DAVITt7
c12LADDER¿o

c11PLATFORM

c10TRAYS24

c9PACKING

c8DISTRIB. SPIDER22

c7DEMISTER21

c6SYPHON DRAIN20

c5VORTEX BREAKER19

c4INLET BAFFLE18

c3BAFFLES17

c2TRAY SUPPORTS'16

NoTE: Plus anv insDecl¡on ooên¡nos if reouired under ASME Section Vlll code.c'lPACKING SUPPORT

RISER14

N12corL13

Nll316SS FLEXITALLICGASKETS12

N1054.194.2HMNUTS11

N9SA-I 93-87MBOLTS10

N8SA-I OsNCOUPLINGS9

N7sA-1 05NFLANGESB

N6SA-234 WPBPIPE FITTINGS7

N5SA-106 GR- BPIPEÞ

N4SADDLES5

RFWN300#219OUTLET NOZZLE - CYL 2N3SKIRTS4

RFWN300#215OUTLET NOZZLE - CYL.IN2SA-5I6 GR.7ONHEADS3

RFWN300#219INLET PROCESS GASN,ISA-516 GR.7ONSHELL2

PROJECTFLANGERATINGSIZESERVICEMKMATERIAL ISPEC)REO'DITHICKNESS)PART1

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR.

STOCK UNIT

STOCK 1380 HP COMPRESSOR

STAGE-I SUCTION BOTTLE, SOUR SERVICE

99420 TAG NO: V-121

PROPAK MODEL NO:

ADDED CHOKE TUBEo4t12tooDP2

GENERAL REVISIONSo3t21tooDPI

ISSUED TO DRAFTINGolt24tooTK0

REVISION DESCRIPTIONDATEBYREV

REQ.#FILE NO:11.7.V

SUCTION BOTTLEPROPAK SYSTEMS LTD

POSTAL BAG # 2. AIRDRIE. ALBERTA. CANADA T4B 2C3

SHEET 1 oF2

PRESSURE VESSEL 1 l,7.V.IMPERIAL IVESSEL.XLT



NOTES

1, VIEW FROM SKID EDGE

CHOKE TUBE

'l003mm

6", SCH 40

SECTION AA

SUCTION BOTTLE

A
c2 A Ac1

SIDE VIEW
A

c3

c1

II iiI I
T

MODEL NO.II¡FR lpRop¡r

v-121TAG NO.JoB No. : lgg¿zo

GENERAL REVISION03t21tooDP1SUCTION BOTTLE

ISSUED TO DRAFTING01t24to0TK01380 COIUPRESSOR

RÉVISION DESCRIPTIONDATEBYREVUNIT

REO.#FILÉ #

PROPAK SYSTEMS LTD

POSTAL BAG #2, ARDRIE, CANADA, T4B 2C3

SHEET 2 OF 2



\OTES:

[ 1 J SEE PAGE 2 FOR SKETCH.

[ 2 ] UT ALL CAT ''D'WETDS

57

56

55

54

ALBERTA (TBA)LSD

HYDRO WEIGHT (kq)WEIGHT EMPTY (kq)51

50

C7O5 GREYFINISH COLORYESSTAMP REQ'D4S

PNT.,I2FINISH COATDiv. 1,95 Ed.,97 Add.ASME SEC. VIII DIV48

PNT.l 2PRIMER COATorLINT. COATING47

PNT.l 2EXT. SURFACE PREPSHOP FLUSHINT. SURFACE PREP46

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL, THK. (mm)YESSOUR SERVICE44

NOEARTHQUAKE ZONENOffND LOAD

YESSTRESS RELIEVEFULL IRTI) ÍNOTE 2'IX-RAY42

NOCYCLIC LOAD,24IVIDMT4'l

CORR. ALLOW. lmm)6671HYDROTEST (kPas)40

OPER. TEMP176DES. TEMP "c39

OPER. PRESS (kPas)4447DES. PRESS (kPaq)38

2235s/s (mm)

457OD (mm)SIZE: ¡DJb

DESIGN DATA35

SA.234 WPBYESBELL MOUTH34

SA.106 GR. BYESCHOKE TUBE

SA.516 GR- 7ONYES, SEE SKETCHRE-PADS/GUSSETS

sA-516 GR.70NYESPIPE SUPPORTS31

PIPE CLIPS30

LIFTING LUGS29

1270 mmI 14 SCH 40CHOKE TUBEINSULATION RINGS28

LENGTHDAVIT27

c't2LADDER

c11PLATFORMzt

c10TRAYS24

C9PACKING

c8DISTR¡8. SPIDER22

Ç7DEMISTER21

c6SYPHON DRAIN20

VORTEX BREAKER'19

NOTE: Plus anv insDect¡on oDen¡nos if required under ASME Seclion Vlll code.c4INLET BAFFLE18

CPLG6000#27DRAINBAFFLES17

CPLG6000#27ÏHERMOWELLc2TRAY SUPPORTS16

CPLG6000#27THERMOWELLc1PACKING SUPPORT15

RISER14

N12corL't3

N1 t316 SS FLEXITALLICGASKETS12

N10SA-194-2HMNUTS11

N9sA-193-87MBOLÏS10

N8SA-105NCOUPLINGSI
N7sA-105NFLANGESI
N6S4.234 WPBPIPE FITTINGS7

N5SA.106 GR. BPIPE6

N4SADDLES5

RFWN300#168PROCESS GAS OUTLETN3SKIRTS4

RFWN300#219INLET NOZZLE - CYL 2N2SA-51 6 GR. 7ONIIEADS

RFWN300#219INLET NOZZLE - CYL 1NIsA-516 GR.70NSHELL2

PROJECTFLANGERATINGSIZESERVICEMKMATERIAL ISPEC)REO'D(THICKNESS)PART1

VESSEL OD, CHOKE TUBE TO SUIT LAYOUT12t04tooDP

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR.

STOCK UNIT

STOCK 1380 HP COMPRESSOR

STAGE-1 DISCHARGE BOTTLE - SOUR SERVICE

99420 TAG NO: V-122

PROPAK MODEL NO:

VESSEL OD03t2atooDP2

GENERAL REVISIONS03l2'lo0DP1

ISSUED TO DRAFTING01t24tooTK0

REVISION DESCRIPTIONDATEBYREV

REO.#FILE NO: l'1.7.V

DISCHARGE BOTTLEPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET 1 oF2

PRESSURE VESSEL 1 l.7.V.IMPERIAL IVESSEL.XLT



NOTES

1. VIEW FROM SKID EDGE

2. SEE TOP VIEW FOR C1lC2 ORIENT

CHOKE TUBE

L=1270 mm

I 14 SCH 40

SECTION AA

c1tc2 '-¡
N1/N2

DISCHARGE BOTTLE

TOP VIEW

SIDE VIEW
A

c3 A

-(
¡

I
I

l¡
¡t -J

\--l

¿'l
I
I

PRoPAK l¡¡ooel uo.\4FR

VESSEL OD, CHOKE TUBE TO SUIT LAYOUT12t04tooDPJv-'12299420 lrnc no..,oB NO.

GENERAL REVISIONo32ltOODP1STAGE.l DISCHARGE BOTTLEJERVICE

ISSUED TO DRAFTING12t29t99TK0STOCK 1380 HP COMPRESSORJLANT

REVISION DESCRIPTIONDATEBYREVSTOCK UNIT]USTOMER

REQ,#:ILE #

PROPAK SYSTÊI\4S LTÞ

POSTAL BAG #2, ARDRIE, CANADA, T4B 2C3

SHEET 2 OF 2



NOTES:

[ 1 ] SEE PAGE 2 FOR SKETCH

[2I INTERNAL CHEMICAL CLEANING & OILING

I 3 ] UT ALL CATEGORY'D'WELDS

57

56

55

54

53

ALBERTA fiBA)LSD

HYDRO WEIGHT (ko)WEIGHT EMPTY (ks)51

50

C7O5 GREYFINISH COLORYESSTAMP REQ'D49

PNT.l 1FINISH COATD¡v. 1,95 Ed.,97 Add.ASME SEC. VIII DIV4A

PNT-1 1PRIMER COATNOTE 2NT. COATING47

PNT.1 1EXT. SURFACE PREP.NOTE 2NT. SURFACE PREP.46

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL. THK- (mm)YESSOUR SERVICE44

NOEARTHQUAKE ZONENOW|ND LOAD43

YESSTRESS RELIEVEFULL (RT1) ÍNOTE 3ìX-RAY42

NOCYCLIC LOAD-28I\¡DMT
.c

41

3.2CORR, ALLOW. (mm)6774HYDROTEST (kPao)40

OPER. TEMP
L

149DES. TEMP39

OPER, PRESS (kPas)451 6DES. PRESS (kPaq)JÓ

914S/S (mm)37

457OD (mm)SIZE: lD (mm)36

DESIGN DATA

N/ABELL MOUTHJ4

N/ACHOKE TUBÊ

SA.51 6 GR. 7ONYES. SEE SKETCHRE-PADS/GUSSETS

PIPE SUPPORTS31

PIPE CLIPS30

LIFTING LUGS29

INSULATION RINGS2A

DAVIT27

c12LADDER26

c11PLATFORM

c10TRAYS24

c9PACKING

C8DISTRIB. SPIDER22

c7ÐEMISTER21

Ç6SYPHON ÐRAIN20

c5VORTEX BREAKER19

c4INLET BAFFLE18

BAFFLES17

TRAY SUPPORTS16

NOTE: Plus anv ¡nsDect¡on oDeninos ¡f reou¡red under ASME Section Vlll code.c1PACKING SUPPORT15

RISER't4

Nl2colL13

Nl13165S FLEXITALLICGASKETS't2

N10SA-194-2HMNUTS1',|

N9S4.193-B7MBOLTS10

N8SA-I05NCOUPLINGS

N7SA.1 05NFLANGESI
N6SA-234 WPBPIPE FITTINGS7

N5SA-106 GR, BPIPE6

N4SADDLES5

N3SKIRTS4

RFWN600#1ô8OUTLET NOZZLEN2sA-sí6 GR.70NHEADS3

RFWN300#168INLET PROCESS GASN1SA-5I6 GR,7ONSHELL2

PROJECTFLANGERATINGSIZESERVICEMKMATERIAL (SPEC)REQ'DfiHICKNESS)PART1

CUSTOMER

PLANT

SERVICE

JOB NO.

IVIFR.

STOCK UNIT

STOCK I38O HP COMPRESSOR

STAGE-2 SUCTION BOTTLE - SOUR SERVICE

ss42o TAG NO: V-123

PROPAK MODEL NO:

GENERAL REVISIONSo3l21looDP1

ISSUED TO DRAFTING01t24tooTK0

REVISION DESCRIPTIONDATEBYREV

REQ.#FILE NO: '11.7.V

SUCTION BOTTLEPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET 1 oF2

PRESSURE VESSEL 1 1.7.V.IMPERIAL IVESSEL.XLT



NOTES

1. SIDEVIEW FROM V-110 LOOKING
A1 V-123

CHOKE TUBE

NO CHOKE TUBE

SUCTION BOTTLE

TOP VIEW

SIDE VIEW
A

--.

II

I

.-.

MODEL NO.I\4FR lenoeer

v-123TAG NO.JO8 NO. lssqzo

SENERAL REVISIONo3l21looDP1AGE.2 SUCTION BOTTLE

ISSUED TO DRAFTINGo1t24tooTK0380

ìEVISION DESCRIPTIONDATEBYREVUNIT

REQ.#FILE #

PROPAK SYSIËMS LTD

POSTAL BAG #2, ARDRIE. CANADA, 148 2C3

SHEET 2 OF 2

SECTION AA



[ 1 I SEE PAGE 2 FOR SKETCH

[ 2I UT ALL CAT ''D" WELDS

57

56

54

ALBERTA (TBA)LSD

HYDRO WEIGHT (kq)WEIGHT EMPTY (ks)51

50

C7O5 GREYFINISH COLORYESSTAMP REQ'D49

PNT.12FINISH COAÏDiv. '1,95 Ed.,97 Add.ASME SEC. VIII DIV48

PNT-12PRIMER COATotLINT. COATING47

PNT.,12EXT. SURFACE PREPSHOP FLUSHINT. SURFACE PREP46

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL, THK, (mm)YESSOUR SERVICE44

NOEARTHQUAKE ZONENOffND LOAD43

YESSTRESS RELIEVEFULL (RT1) INOTE 2ìX-RAY42

NOCYCLIC LOAD-28IVIDMT C41

3.2CORR. ALLOW. (mm)13362HYDROTEST (kPao)40

OPER. TEMP
oc

176DES. TEMP39

OPER. PRESS lkPao)8908DES. PRESS lkPao)

1016S/S (mm)

406OD lmm)SIZE: lDJb

DESIGN DATA

N/ABELL MOUTH34

N/ACHOKE TUBE

54.516 GR.7ONYES, SEE SKETCHRE-PADS/GUSSETSJZ

PIPE SUPPORTS

PIPE CLIPS30

LIFTING LUGS29

INSULATION RINGS28

DAVIT27

c12LADDER26

c11PLATFORM25

c10TRAYS24

csPACKING

c8DISTRIB. SPIDER22

c7DEMISTER21

c6SYPHON DRAIN20

c5VORTEX BREAKER'19

Ç4INLET BAFFLE18

NOTE: Plus anv insDection ooeninos if required under ASME Sect¡on Vlll code.c3BAFFLES17

CPLG6000#DRAINc2rRAY SUPPORTS16

CPLG6000#27THERMOWELLc1PACK¡NG SUPPORT15

RISER14

Nt2colL13

N113,I6 SS FLEXITALLICGASKETS

N'I0SA.194-2HMNUTS11

N9SA-1 93-87MBOLTS10

N8sA-1 05NCOUPLINGS

N7SA-IOsNFLANGESB

N6SA-234 WPBPIPE FITTINGS7

N5SA.106 GR. BPIPEÞ

N4SADDLES5

N3SKIRTS4

RFWN600#1't4PROCESS GAS OUTLETN2SA-5I6 GR.7ONHEADS

RFWN600#168INLET NOZZLEN1SA.106 GR. BSHELL2

PROJECTFLANGERATINGSIZESERVICEMKI\¡ATERIAL ISPEC)REO'DITHICKNESS)PART,|

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR,

STOCK UNIT

STOCK I38O HP COMPRESSOR

STAGE-2 DISCHARGE BOTTLE - SOUR SERVICE

99420 TAG NO: V-124

PROPAK MODEL NO:

GENÊRAL REVISIONSo3t21tooDPI

ISSUED fO DRAFTING01t24tooTK0

REVISION DESCRIPTIONDATEBYREV

REO.#FILE NO: 11.7.V

DISCHARGE BOTTLEPROPAK SYSTEMS LTD

POSTAL BAG # 2. AIRDRIË. ALBËRTA. CANADA T4B 2C3

SHEET 1 oF2

PRESSURE VESSEL I'I.7.V.IMPERIAL IVESSEL.XLl



NOTES

1. SIDE VIEWVIEWED FROM SKID
EDGE

2. SEE TOP VIEW FOR CI ORIENT

CHOKE TUBE

NO CHOKE TUBE

SECTION AA
\

DISCHARGE BOTÏLE

TOP VIEW

SIDE VIEW

A

A

\---l

N1

c1

MoDÉL NO. IMFR lenoeer

v-124TAG NO.JOB NO.: lge¿ZO

GENERAL REVISION03t21t00DP1DISCHARGE BOTTLE

ISSUED TO DRAFTINGo1t24tooTK0PLANT 1380 HP COI\,IPRESSOR

REVISION DESCRIPTIONDATEBYREVUNIT

REO.#:ILE #

PROPAK SYSTEMS LTD

POSTAL BAG #2. ARDRIE, CANADA. T4B 2C3

SHEET 2 OF 2



NOTES:

[ 1 ] SEE PAGE 2 FOR SKETCH

[2 ] TNIERNAL CHEMTCAL CLEANTNG & OILING

[ 3 ] UT ALL CATEGORY'D"WELDS

57

56

55

54

53

ALBERTA fiBA)LSD52

HYDRO WEIGHT lko)WEIGHT EMPTY lko)

50

C7O5 GREYFINISH COLORYESSTAI\¡P REO'D49

PNT-1'IFINISH COATDiv. 1,95 8d.,97 Add.ASME SEC. VIII DIV48

PNT-,I1PRIMER COATNOTE 2INT. COATING47

PNT-'I1EXT. SURFACE PREP.NOTE 2INT. SURFACE PREP46

NOREFACTORY THK (mm)NOFIRËPROOF45

NOINSUL. THK. (mm)YESSOUR SERVICE44

NOEARTHQUAKE ZONENOWND LOAD43

YESSTRESS RELIEVEFULL IRT.I) ÍNOTE 3IX-RAY42

NOCYCLIC LOAD-24MDMT c41

1tCORR. ALLOW. lmm)1 3601HYDROTEST lkPaol40

OPER. TEMP149DES. TEMP
.C

39

OPER. PRESS lkPãol9067DES. PRESS lkPao)

914S/S (mm)

406OD (mm)SIZE: lD (mm)

DESIGN DATA

BELL MOUTH

SA-106 GR. BYESCHOKE TUBEJJ

SA-516 GR,7ONYES, SEE SKETCHRE-PADS/GUSSETS32

PIPE SUPPORTS31

PIPE CLIPS30

LIFTING LUGS,o
737 mm73 SCH 160CHOKE TUBEINSULATION RINGS

LENGTHDAVIT27

c12LADDER26

c11PLATFORMz5

c10ÏRAYS24

PACKING

c8DISTRIB. SPIDER22

DEMISTER21

c6SYPHON DRAIN20

c5VORTEX BREAKER19

Ç4INLET BAFFLE18

c3BAFFLES17

TRAY SUPPORTSto

NOTE: Plus anv insDection openinqs if required under ASME Sect¡on Vlll code.c1PACKING SUPPORT15

RISER14

N12corLl3
Nl1316SS FLEXITALLICGASKETS

Nl0SA-194-2HMNUTS11

N9sA- 1 93-87MBOLTS'10

N8SA.1 05NCOUPLINGSq

N7SA-I05NFLANGESI
N654.234 WPBPIPE FITTINGS7

N5SA-106 GR, BPIPE

N4SADDLES

N3SKIRTS4

RFWN900#114OUTLET NOZZLEN2SA-5I6 GR.7ONHEADS3

RFWN600#114INLET PROCESS GASN1SA-106 GR. BSHELL2

PROJECTFLANGERATINGSIZESERVICEMKMATERIAL (SPEC)REO'DfiHICKNESS)PART1

CUSTOMER

PLANT

SERVICE

JOB NO,

IVFR.

STOCK UNIT

STOCK,I3SO HP COMPRESSOR

STAGE-3 SUCTION BOTTLE - SOUR SERVICE

99420 TAG NO: V-125

PROPAK MODEL NO:

GENERAL REVISIONSo3l21looDP1

ISSUED TO DRAFTING01t24tooTK0

REVISION DESCRIPTIONDATEBYREV

REQ.#FILE NO: 1 1.7.V

SUCTION BOTTLEPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERIA, CANADA T4B 2C3

SHEET I oF2

PRESSURE VESSEL,l 1.7.V.IMPERIAL IVESSEL.XLT



NOTES

1, VIEW FROM SKID EDGE

CHOKE TUBESECTION AA

SUCTION BOTTLE

TOP VIEW

SIDE VIEW

A

A

r
I
I
t-

PROPAK lrr/lOOel ruO.lilFR

v-12599420 lr¡c ¡ro. 
'

JÔB NO.

3ENERAL RÊVISION03t21looDP1SIAGE-3 SUCT¡ON BOTTLESÉRVICE

ISSUED TO DRAFTING01t24t00TK0STOCK 1380 HP COMPRESSORPLANT

REVISION DESCRIPTIONDATEBYREVSTOCK UNITCUSTOMER

REQ.#:ILE #

PROPAK SYSTEMS LTD

POSTAL BAG #2, ARDRIE. CANADA, T4B 2C3

ìHEET 2 OF 2



[ 1 I SEE PAGE 2 FOR SKETCH

[2] UTALLCAT''D"WELDS

57

56

55

54

ALBERTA (TBA)LSD

HYDRO WEIGHT (ks)WEIGHT EMPTY (ko)5l

50

C7O5 GREYFINISH COLORYESSTAMP REO'D49

PNT-.I2FINISH COATDiv. '1.95 Ed..97 AddASME SEC. VIII DIV4A

PNT..I2PRIMER COATorLINT. COATING47

PNT-12EXT. SURFACE PREPSHOP FLUSHINT. SURFACE PREP46

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL. THK. (mm)YtrùSOUR SERVICE44

NOEARTHQUAKE ZONENOr'MND LOAD43

YESSTRESS RELIEVEFULL (RT1) INOTE 2IX-RAY42

NOCYCLIC LOAD-28MDMT c
41

3.2CORR. ALLOW. (mm)17066HYDROTEST (kPas)40

OPER. TEMP176DES. TEMP39

OPER. PRESS (kPao)'t1377DES. PRESS (kPaq)

1016(mm)

356OD lmm)SIZE: lD36

DESIGN DATA35

SA-234 WPBYESBELL MOUTH34

SA-106 GR. BYESCHOKE TUBE

SA-516 GR.7ONYES. SEE SKETCHRE-PADS/GUSSETS

SA-516 GR,7ONYESPIPE SUPPORÏSó¡

PIPE CLIPS30

LIFTING LUGSao

940mm60 scH'160CHOKE TUBEINSULATION RINGS2A

LENGTHDAVIT27

Ç12LADDER26

c11PLATFORM25

ct0TRAYS24

c9PACKING

c8DISTRIB. SPIDER22

c7DEMISTER21

c6SYPHON DRAIN20

t.5VORTEX BREAKER19

c4INLET BAFFLE18

NOTE: PIus anv insDection oDeninos if required under ASME Section Vlll code.c3BAFFLES17

CPLG6000#27DRAINc2TRAY SUPPORTS'16

CPLG6000#27THËRMOWELLc1PACKING SUPPORT't5

RISER14

N12cotL13

N11316 SS FLEXITALLICGASKETS'12

N10SA-1 94.2HMNUTS11

N9SA.1 93-B7MBOLTS10

N8SA-,I 05NCOUPTINGSI
N7SA.I 05NFLANGESI
N6SA.234 WPBPIPE FITTINGS7

N5SA-10ô GR. BPIPE6

N4SADDLES5

N3SKIRTS4

RF\AiN900#89PROCESS GAS OUTLETN2SA-516 GR.7ONHËADS

RF\^/N900#'t14INLET NOZZLEN1SA-106 GR, BSHELL2

PROJECTFLANGERATINGSIZESERVICEMKMATERIAL (SPEC)REO'DITHICKNESS)PART1

CUSTOI\¡ER

PLANT

SERVICE

JOB NO.

l\ilFR.

STOCK UNIT

STOCK I38O HP COMPRESSOR

STAGE-3 DISCHARGE BOTTLE - SOUR SERVICE

ss42o TAG NO: V-126

PROPAK MODELNO:

GENERAL REVISIONSo3l21looDPI

ISSUED TO DRAFTING01t24tooTKo

REVISION DESCRIPTIONDATEBYREV

REO.#FILE NO: 11 .7.V

DISCHARGE BOTTLEPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET 1 oF2

PRESSURE VESSEL 1 1.7.V.IMPERIAL IVESSEL.XLT



NOTES

1. SIDEVIEWVIEWED FROM SKID
EDGE
2. SEE TOP VIEW FOR CI ORIENT

CHOKE TUBE

L=940 mm

60 scH 160

SECTION AA

c2

DISCHARGE BOTTLE

IOP VIEW

N1

SIDE VIEW

A

.!

--"-----i I
¿'l

I

l¡
tl

\--l
l

I/lODEL NO.PROPAK\4FR

v,126TAG NO.99420JOB NO.

3ÉNERAL REVISION03t21t00DP1STAGE-3 DISCHARGE BOTTLE3ERVICE :

ISSUED TO DRAFTING01l24looTK0STOCK 1380 HP COIUPRESSORrLANT:

REVISION DESCRIPTIONDATEBYREVSTOCK UNIT]USTOI\¡ER

REQ.#FILE #

PROPAK SYSTEMS LTD

POSTAL BAG #2, ARDRIE, CANADA, T4B 2C3

SHEET 2 OF 2



) Use 45' ELL threadêd fittings for connections C1, C2, C6

57

56

54

LSD

HYDRO WEIGHT lko)WEIGHT EMPTY llko)51

50

C7O5 GREYFINISH COLORNOSTAMP REO'D

PNT-1 1FINISH COATNOASME SEC, VIII DIV4B

PNT¡ 1PRIMER COATNOINT COATING47

PNT-1 1EXT SURFACE PREPNOINT. SURFACE PREP.46

NONEREFACTORY THK (mm)NOFIREPROOF45

NONEINSIJL THK lmm)YESSOUR SERVICE44

N/AEARTHQUAKE ZONEN/AWND LOAD lkm / h)43

NOSTRESS RELIEVEN/AX.RAY42

N/ACYCLIC LOAD-28IVìDMT41

N/ACORR. ALLOW. lmm)345HYDROTEST (kPaq)40

OPER. TEMP149DES TEMP39

ATMOSPHERICOPER. PRESS (kPa)ATMOSPHERICDES PRESS (kPa)38

813S/S lmm)37

273OD (mm)SIZE: lD (mm)36

DESIGN DATA35

34

32

N/APIPE SUPPORTS31

N/APIPE CLIPS30

nA2N/ALIFTING LUGS29

M1N/AINSULATION RINGS2A

N/ADAVIT27

c12N/ALADDER26

c11N/APLATFORM

c10N/ATRAYS24

c9N/APACKING

c8N/ADISTRIB SPIDER22

N/ADEMISTER21

NPT3000#48Sêal Pot oressure rel¡efc6N/ASYPHON DRAIN20

NPT3000#21Lêvêl oauqeCSAJBN/A
'/ORTEX 

BREAKER19

NPT3000#33Liou¡ds to dra¡n tânkc4NiANLET BAFFLE18

NPT3000#33Seal pot vapour to flare headerN/ABAFFLES17

NPT3000#Cvl¡nder distance D¡ece dra¡nN/ATRAY SUPPORTS16

NPT3000#Cvl¡nder pack¡nq vent & dra¡nc1N/APACKING SUPPORT15

N/ARISER14

N12N/AcorL13

N11N/AGASKETS12

N10N/ANUTS1',|

N9N/ABOLTS10

N8N/ACOUPLINGS9

N7N/AFLANGESI
N6sA-105-NPIPE FITTINGS7

N5sA-106-BPIPE6

N4csSADDLES5

N3N/ASKIRTS4

N2SA.234-WPBPIPE CAPHEADS3

N1sA-1 06-8SHELL2

PROJECTFLANGERATINGstzESERVICEMKMATERIAL ISPECIREQ'D(THICKNESS)PARTI

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR,

STOCK UNIf

STOCK'1380 HP COMPRESSOR PACKAGE

PACKING VENT AND DRAIN SEAL POT

99420 TAG NO: V-130

PROPAK MODEL NO:

ISSUED TO DRAFTING01t24t00TK0

REVISION DESCRIPTIONDATEBYREV

RËO #FILE NO: 11.7.V

PRESSURE VESSELPROPAK SYSTEMS LTD

POSTAL BAG # 2. AIRDRIE. ALBERTA. CANADA T4B 2C3

SHEET 1 oF1

PRESSURE VESSEL 1 1,7.V.METRIC MVESSEL.XLT
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.4

(2)-s0r vEilr HotIs

8A5E PI,{IE:
19 IHK. r 965 0/0 ¡ 660 /D
(sEE onAL)

cussEl
oYP.)

S(ID PI¡TE:
25 IHK. x 965 S0.

(srE 0ErArL)

ELEVATION
SCALE: l:10

Ë

È
2
e
ê
I

SERMCE
5PLüINIFI
7no(lln FI

TOI rN-100
SPLCNPÀN

rc- r00

ulr ç-l0n4
INSPTCTION I/PLUGt0L60
INSPFCIION /VENI r/PIUG6000t --m--

'¡
r a- r flfì

CKPT ÂfCFçSn5À

CAPACITY: 1.08 m 3

WEIGHT EMPTY: 1842 kg
WEIGHT FULL OF WATER: 2922 k9
SURFACE PREPARATION: -l
PRIMER: F PHT-IT
FINISH PAINT: J
INSULATION: NONE

l¡tCtlÁt{Cq[ IOADi{GS GOltRt{ ¡$ Pm UG22: ìEtl-ft-l
IMPACT TEST: ¿fF5+tççææç

PRoDUCIION IMPACT IESI REQ'o: ì'€F
SHIP LOOSE: '/Ë/m
SERVICE: HYOROCARBONS

À

lL_
)ATE

r^18

I+?8 HP HÄT8URG COMPRESSOR PACKAGE

STAGE-I rNUEr SCRUBEER-SOUR GAS (V-IOO)
S13 O,/D x 1930 S/S

ISSUEO FOR DOCUMEI¡TAIION

REVtStOt{

ASME SECT. VIII DIV I, '98 , ADDENDA '99

MÀ\. Í)ESIGN PRÊSS; 4516 kPog O TEMP: 149'C
HYDROTEST: 5871 kPog
MlNil DtSlGl'l ilEIAt IEMP: -28'C O lrlAWP 4516 kPog

MATERIAL: HEAD: SA-51ô-?01{ SHELL: SÀ-tl6-70t'l

P.W.H,f.:

reli{e MtN. TEUP:593'c, nME:(1)hr (MlN)

APACHE CANADA LIMITED

RADIOGRAPTiY:
torcu lffunTil¡¡rn{¡ìffi(iffiä-drÎ F.os)

am

"SoUR SERVICE'

'ALLOW:' 3.2O rnm

CRN: P-0223.2
YEAR BUILI: 2000

SERIAL NO: 99420-1Ol
TAG NO: V-100
LSD f: -
CODE:

PNOPAKù
440 EasÍ Lakd Road,

Posrd Bag#2
Aìdrle, Nbeña

CanadaT4B2CS

AS NOTLU D-SCR-99420-101 -sKT tSHT. 1

'CALE
CKD ENGNa-

GENEIIAL NOIEs
3\Come\Misc\SCR-99,+20- 1O 1 -SKT-Ol.dso



TOP OF SUPP.T.

f-
I

F@

Ë-ï

_l
I

INTET

(sEE
DTVEFÍER

DErAlt)

a
i-r{--
I
t--

LLH

I
I

NLL

q

DRLL (r)-290 Holf
FOR 6.5 iON CROSBY

s-209 (oR tQuÂr)
SHAC(tE

tõ
T

{-

¿är{t

TO

Hzu

õt
TOP GRID I

UMNG LUG

(stI 0ErAL)

MISI€X & SUPPORT

(s€E oEr¡lL)

suI

SEE MTIII A-A

VlElrl/ C-C
SCALE 1:15

SOfiOM GRID

SEE ÐETAIL#1

SEE DETAL #2

DI

Tt
^/8

0'

180

SEE GTN.

#1 8ELotv

QLs.ll&2

LIFT LUG DETAL
SCALE 1:5 1S

un LuGs

GUSSET DETAL
SCALE 1:10

Bt
9û

24û

0
foP 0F Hot¡ 00l{N

(wELo #16)

sEE CUSSTT

OETÄL

---r@
8l
el

ORIENTATION
SCALE 1:10

2'lg

€ VIEW D-D
SCALE 1:15

1 80'

VESSTL

o

SEC.IION B-B
SCALE l:15

---r-@
Èl

+l

DR|LL 18)-22ó H0IES lN lTnr
*ze oñrv, oRrLr- & tAP (B)-
ì90 uNc HoLEs IHRU |TEM #J2
oN A Egs B.C.D. FoR (E)-19'
M/c EoLTs (mM #J3)

TOP

GRIO

Blt¡.
CRID

rÃ
I

sHoP l0 LocqiE :l
t2)-sor vrNr xoLes A I
(rbo æ¡nD m I
HIGH AS PMCIICAL T

(r)-76' Hor.E
FoR |IEM t2l

90

180

(r)-rso, Horf TRUE H0r.-€s

DETAIL #2
SCALE 1:15

q
SCALE l:15

ELÉVATION
SCALE l:1O

SERVICE
SPLCts INI fi
2Ut)OUN Ffl9

LG-r00TOt

LS- l 00
INSPECII0N I/PLUGlol

to{c6
rc-1 00 I

sKrRT ACCTSS

lq 05 ÌHtI
ìs2

VlxID x 12.1

6

6-7

I x /.¡

ÞF. 1t ô ') q0q
ft g0q)F. r:t ô

4

Y Âtl4
2ö

lna1,

{K l?8

NO77I F FLI.JSHaôl tÞt Nê TIqINfìI F VFF SOUARE

CAPACITY: l.OB mJ
WEIGHT EMPIY:
WEIGHT FULL OF WATER:

SURFACE PREPARATION:
PRIMER;
FINISH PAINT:

INSULATION: NONE

MEcl{¡¡{c& Lø0INGS GOvERll As PtR uc22: {FfTõ-l
IMPACT IEST: YE€.-"tFtt!æ+tõr

PROOUCTIoN IMPACT IEST REQ'D: \€F ll-õl
SHIP LOOSE: ìt€ã/Ñ|
SERVICE: HYDROCARBONS

LONG & CIRC. WELDS TYPE 1

QWP: 590.2
QcP: AoP-loso(S) AoP-1227(5)
TACK WELOS WPS# 101
PRESS. TO SIRUCI. IiEt¡ WPSI 102, 106, ll0

k9
kg

PNT_ 1 IF
1842
2922

WIruNffi \
{tr2cfl¡¡ftn(fìP)J

ru[ Pd

(r)

lo
t i

(nP)
75.

t

to suf¡
-1 r

s

(fp)
6. llPS, 12. fiFsf r02. 106, l(tr. ll0

W€ID FLUSH INgOÊ

NO 6Æ

rc SOUND ilEfAïEt¡
t02, t06, ilo

(o7lñ
\ f,owo

æ M
102,t06,ll0

GMAW ROOI PASS
2. r?st r0{, 106, ilo 5.

1380 HP COMPRESSOR
STAGE-'I INLET SCRUBBER-SOUR GAS

813mm o,/D x 195omm S,/S

SERIAL NO: 99420-101 CRN:
TAG NO: V-10O YEAR BUILT: 2000
LSD f: -
CODE:

ASME SECT. VIII DIV I. '98 , ADDENDA 
.99

llÂx. ÐESlGt{ PRESS: 4516 kPog O TEMP: 149'C
HYDRO'IEST: 5871 kPog
MINM DESIGN MErAL TEMP: -28'C O MAWP 4516 kPog

MAIERIAL: HEAD: SA-516-70il SHELL: SA-516-70t{

.*'wæ
(dcLuffi [ ffi rûs]

P.W,H.T.:
FE5ll+re MtN. TEMP:soJ'c, TME:(l)hr (MlN)

CORR. ALLOWT 3.20 mm

Soun srnvlcE'

PROPAK SYSTEMS LTD

RADIOGRAPHY:
rm-ñ[Täõiæ

(ru:M-iü-enrEis)

PNOAAKr=-
/UO East Ldkê Rodd,

Postal Bag#2
Airdr¡e, Albeía

cdnede T4B 2C3

lln; o-scn-9s420- 1 o1

4;.
ØsE ctll NorErl

106. ilo
GMAIV ROOf PASS

r0{,t06,tt0

Nô-



^/8

A
o

tu6s
rcß

$rP. x2)

C NAI{E Pr¡rE

Q UMNG LUGS

E
s' \J3o'

2tt

0 L.s. ,l & L.s, il2

BASE PTAIE

-q-

cussEt

9u'
I

(8)-220 HOLI,S IN BASE PI.AÍE ONLY.

òriru ¿ r¡p (B)-19É uNc Holts THRU sKto Pun
oN A ?13 B.C.D.. FoR (8)-190 M/C BoLTS

MISTEX

NAIIT PI.ATE

INLEI

J0t

ì

@
N

-T-{Ð
$t

o

+

+

227 r J5'

¡so
PI.AIE

@
ffi

SCALE:1:10
DATUM

_(2) 500
IENT HOIfS

Pr-Atf:

ORIENTATION
SCALE: l:10

vl
GUSSET

19.05 fiK. x 813 0/0 x 53J l/D
(SEE DETAL)

SKID

25.1
(sEE

PTATT:

IHK. x 813 SQ.

onAr)
ELEVATON
SCAIE: l:10

SERVICE
NI FT

tnîIfI FT SPfC.

TOL VÁIVF CONN.
çPFCÀtñ (.)

r G-l r0rot
utNr c-t il)

LSH- r l0 MIN.R

tNsPÊcTroN/!ÉNf c/tv PtuGT0l

t0L INqPFCTION C/W PIUG

çI(IRI ACCESS OPENING

INSULAIION: NONE
MECttANICåt LOADINGS C0vtnNS AS PER UG 22: lM
IMPACT TESÍ:-

IMPACT TEST:Ñ-ö-p¡n

PNT_1 I

PROOUCTION IMPACT TESI REO'D:
sHrP LoosE: s-d
SERVICÉ: SOUR GAS

CAPACITY: 0.601 mJ
SURFACE AREA OF TUBES: N/A ñ2

'lO8O kg
1 681 kg

WEIGHT. EMPTY:
WEIGHT FULL OF WATER:
SURFACE PREPARATION:
PRIMER:
FINISH PAINT:

n
^ L_

^18
ATE

1478 HP HâTIBURG COMPRESSOR PACKAGE

2ND SrAGE tNLEr SCRUEBER (v-llo)
660 O/D X 1626 S,/S

TTVKKçaam FôR fìoclruFNtÄttoN

SERIAL NO: 99420-102 CRN: P-O225.2
TAG NO: V-'llO YEAR SUILT: 2000
LSD f: -
CODE:

ASME SECT. VIII DIV I. '98 , AODENDA 
.99

l'{td(: 0tSlGN PRESS: 4516 kPoG @ TEMP: 149 'C
MIN: DESIGN PRESS: N,/A kPoG

HYDROTEST:

VESSEL 587I KPOG

corL N,/A \Po
l¡lNu DESIGN tlEl-trl- ÍEMP: -28'C O MAWP 1516

MATERIAL: HEAD: SA-516-70N SHELL: SÅ-516-70N

RADIOGRAPHY:
LoNcL FUU uwl(o)
crRc: Fû[r uilr(o) (rNcL a.l. 8uT1 lfLos)

P.W.H.ï.:
; IYtrSF MlN. TEMP.: 593:C¡ TIME: t hr

CORR. ALLOW: 3.2 mm

APACHE CANADA LIMITED

SOI'R SERI'ICE

TEMA CLASS N/A, ADDENDA

PNOPAKù
iHO East Lake Road,

Postal Bag#2
Aidde, Nbeña

Canada T4B 2C3

1 oF llskillo: o-scn-99420- 1 02-sKT SHT

CKDNô- REVtStON

i\

r
)



530' 0' ^/B rL.s.#l 
&, #2

r 35'

ORIENTATION
SCALE: l:10

0rP.)

NLET DTVERTER DET,L
SCALE: l:7,5

SECTON 'B-B'
SCALE: 1:7.5

'1
DI

I

t-c
T

t-D

T

BI
I

fB
I

300'

N/PL

t)Rru (r)-290 HorI
FOR 6,5 TON CROSBY

s-20e (0R Eaur)
SHACK.E

DETAIL *1
SCALE: 1:15

CRIDTOP
(sEE oErArr #1)

BOTTOM GRIO
(srE DErÄL f2)

r 80'

sEctTloN 'c-c'
SCALE: 1:1 5

B

227
80

MISTEX SUPPORT DETAIL
SCALE 1:10

210' P

P

(ÎYP )

UFNNC LUG
(sEE 0EfArL)

TOP

VESSEL

VESSEL

(rfP.)

(

tñj
ól
@l LIFT LUG DETAIL

SCALE 1;5

SUIT

TO

HEO

8TM.

GRIÐ

N DETAL *2
SCALE: 1:15

SECTON 
,D-0,

SCALE: l:15

0RrLL (6)-220 Hotfs
oR|LL & TAP (8) r9o
#s 0N A 74J 8.C.0..
|TEM #28

tN FEM #4 0NLY.

UNC HOLES IHRU IIEM

FoR (8)-r9r M/C 80LlS

0

sEE GEII {1 27o',

sHoP ro LocAiE (2) 50,
_VENT HOIfS AS HIGH AS

PRACnCAL (r8o'^PART)

00t AI
I .)

60

EI.E'ì/ATON
SCALE: 1:10

GUSSET PUTE (fTEM*27) DETL
SCALE: 1:5

VlE1,l/ A-A
ORIENÍ. OF OUSSEIS

SCALE 1:10
& HOLES

:l
\\v
-\

I

scH I SFRVI(;F
\PFC
?oo 4

ICONIROL VÁLVL CONN.TOtCI
o SPfCXXH IT)RAIN

Itc-lt0
ütNHAtF IC-l¡O
MINHAI F ttsH-t 10

TOt IINSPTCIIT]N/VtNI C/W PLUU

IINSPLCIION C/Y{ PLUGTOt

I

'SKIRT 
ACCLSS UPLNING

I

¡

SA-5PI

6Pt . 1

F PI.
AO PI.
i: 168-.

158
l6a

l-1
JJ

J
JJ-

15

'BAR: ll
SIFX: I

lq05ó X ¡+4 ¡G c/w I l-LAlT.

'D 10

Jæ

INLEI
(sEE

(vrEl.0l2)

OF DOWN

DETAL)

(wEr.o#r 6)

f,Ã
Ü (traofru)t (seg cex. NolE#4)

NOZZLF FLUSHSINGI L VFL Î¡.tPtrnôt trÎDOURI F BUTT

ARE PERMITIED
SA-420-WPLG for

IMPACT TEST:ffi- pen

2

1

ocP

IMPACT TESÏ:-

SA-35O-LF2 for SA-1O5.
NOTE: THE

CAPACIÍY: O.601 mJ
SURFACE AREA OF TUBES: N/A M
wElcHl EMPTY: 1080 kg
WEIGHT FULL OF WATER: 1681 kg
SURFACE PREPARATION: -]
PRIMER: l-- p¡¡r- r r
FINISH PAINT: J

REA'D:I @PRODUCTION IMPACT'IEST
SHIP LOOSET E\ld
SERVICE: SOUR GAS
LONG & CIRC. WELDS TYPE 1

owP-590.2

INSULATION: NONE
MECHNICAI- LOADINCS COVERNS AS PER UO 22;

lo sur

6.wPS# ro2,r06,r ro

Itr
*V--N
?^{1

-

lÍD ßÀSFPIAìTS ¡¿ CllçSFTfS l0 I

ruU PÉT
t
t

wPs# 102,.l06,r08,r10?. lrfst

r r
I

wEt.o FL6H r¡SlO€

8. rPSt ÍÌ2,r06,r0E ilo
cr¡Alv R00r PÄss

ü6t 10{,106,r lo

ftrÆìs.

^

2, WPS# r04,106,r r0 4. rF"St

3C

2i{5'

I

I

STOCK 1JAO HP COMPRESSOR
2ND SÎAGE INLET SCRUBBER

660 O/O X 1626 S,/S

SERIAL NO: 99420-102 CRN:

TAG NO: V-1 lO YEAR BUILT: 2O0O
LSO f: -
CODE:

ASME SECT. VIII OIV I, '98 , ADDENDA 
,99

TEMA CLASS , N/4, AODENDA N,/A

M¡0( ÐES|6N PRESS; 4516 kPoG (D TEMP: 149 'C
MIN: DESIGN PRESS: N/A kPoG
HYDROTEST:
VESSEL 5871 kPoG
cotL N,/A kPo

MATERIAL: HEAD: SA-516-70N SHELL: SA-516-70N

RAOIOGRAPHI
scL ruu uu(o)
crRq Ru uw(o) (tNcL. e 8ur wats)
P.W.H.T.:
IYES- MlN. TEMP:593'C, TIME: t hr

CORR. ALLOW: 3.2 mm

PROPAK SYSTEMS LTD.

DESIGN UEÍAL'ÍEMP: -28'C g MAWP 4516 kPog

som sERvrcE

PBOPAIC:
tU0 East Lakê Road,

Postal Bag #2
Airdrìe,Nbefta

Canada T4B 2C3

o"l9; o-scn-9942o-102

6,wPs# r02,r05,rlo 20.nPst ro2,1o6,no

^

{ t10

IRUE



^/s

LIMNG LUG

MISTEX

'hu

(Sff DETAL)
(rYP.x2)

@
I

J5'

(Ð
(9,

lo

0'

ON
(8)
FOR

& HOLES

FoR 6.5

A 591 B.C.D.
220 ilOLES
(a) 19É BoLTS

HOLE

- L.S.

)'(
fierlz

31 45'

N/PLAÍE 6_-_-Z-t
olôt
ôl
-l

eE@
CUSSET
(ÎrP.)

&
È

È -ÃOolôlol

@_z_
ìt ------r@9l

+l

180'

TRUE
VIEW A-A

ORIENT.'OF CUSSFTS
SCALE: l:10

ORIEMA'IION
SCALE: l:10

GUSSET
(r/p.)

IØj

'h"

- -@@-1

N.EIíATION
SC/rl-E:1:10

UFflNG LUG DETL
SCALE:1:5

I

I

I.{Þ
I

I

NLL.r¡F ----r-
6l
Nl

----:r-
àl*l

È-:'.--

WLLU

çPFCSPLC.

rot
CPFCU

?oìt0L
ilêTOt

MIN.

's Pl I llì
utNc-ì 20t

MECHNICAT LOAI}ilES GOVERI{S AS PER UO 22:

PRODUCTION IMPACT TIST REQ'D: I
SHIP LooSE: I^,¡0)
SERMCE: HYDROCARBONS

IMPACÍ TEST:@ P€n u6200)

CAPACITY: 0.293 m 3
SURFÂCE AREA OF TUBES:
WEIGHT EMPTY:
WEIGHT FULL OF WATER:

SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSULATION: NONE

N/A m2
816 k9
1 109 k9

PNT- 1 1

AFP 'FD
f

fFE
ìHF'l¿FN

IATF f

1478 HP HAMBURC COMPRESSOR PACKAGE

srAGE-3 rNLEf SCRUBBER - SOUR GAS (v-12O)
5OB O/D x 1473 S,/S

Kqrlrn FnÊ mnlluF{lÂTtôN

SERIAL NO: 99420-103 CRN: P-0226.2
TAG NO: V-120 YEAR BUILT: 2000
LSD f: -
CODE:

ASME SECÍ. Vill DIV l, '96. ADDENoA '99

MAX: Í)ESTGN PRESS:9O67kPoq O IEMP:149 'C

HYDROTEST:

VESSEL lt787kPog

APACHE CANADA LIMrED

corL kPog
fitEIÁLoEsl9N

MAlERIAL: HEAD:

MlN. IEMP: 595'C. ÏME:1h

TEMA CIâSS . N,/4, ADDENOA

RADIOGRAPHY:
LoilcL FULLuu(o)Ilf

AtLOVrl:, 3;2 imm. , '..,

'souR sERl/tcd

PNOPAKÛ
44) East Lake Rodd,

Postal Bag#2
Alrdie, Albeila

CanadaT4B 2C3

ORC: tr,tr UÍil(o) (lxCL 
^tr 

AÍf *fO)
P.W.H.T.:

AS NOTED
10FlD-SCR-99420-1 03-SKT

REVtSION OATE8:l lomDATE: .SCR-99¡+20-'l 03-SKf -0l.dwo I No.
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o' ¡s'

180'

50 RAD

FORM fO SUII HEAO

@----

(nP.)
sEE 6EN. r'¡oTE #4

DRILL 29ø HOLE
FOR 6.5 TON CROSBY
s-2oe (oR EQUAL)
SHACKLE

(ïP.)

Q

,o'@

Ar

VTSSEL

A
ræ cmo -l
seE oei¡rL tr I

B
BoTroM GRro --l
sa on¡ri lz +

SEE LIFNNG LUG
DEÌA|L (ÎYP.)

ORIENTATON
SCALE: l:10

.B.EIIIII¡ON
SC,fiLE: l:10

L.s. lll & ll2

(TYP,)

SEE MISIEX
SUPP,T DET,L

J

HOLE

UMNG tUG DETL
SC/ILE: l:5

INT.ET DÍVERIER DETAL
SCALE:1:5

MISTÐ( SUPPORT DETÄL
SCALE;1:10

(REF.)

?70'

VIEW A.A
SCALE:1;'10

0
0'

279

vrEÏ, B-B
SC/tl-E: l : 10

goi

DRILL ON A 59I B.C.O.
(8) 22ø HoLES.

FOR (8) 19ø BoLIS

o"L

P
P

ls
ls

ç
Id̂

A

b.

lfEr,0
TOP

GRIO orP.)

pErAL #J
SCÀLE:1:10

VESSEL

(rrp.) (rYP )

(rYP.)

STM.

fOP OF

.l

at
F

Bru
GRID

MEW C-C
SCALE: l;5 +#êr\+#@-z_

àl --.--@
-l+l

ç
0'

D

[- .r.
ù

wELo #16

5H0P T0 LoCÁTE (2)-50r
VEIIT HOI.ES AS HIGH AS

PMCnC,al (180 APARI) 
D

----@@
(4
90'

REQ'O O
APARI)

27o',
0

L
È

50' HOLE

180

cussEr PLAIHIfïlg l^') pErL
,*r, o*.r{#*ilr*s & HoLEs

SC/tLE: 1:10

r-

SERVICL
200INt EI

OUTLËf SPEC

ÊI 6nOO¿

DRAIN SPLC.
6LEVÉL GAUGÊ ILG-I20}I ÂOnnr
6lllSPECflON c/w PLUG
II Ânnn{
ÂI 6nnnc rot

I ßnonü

,¡-. 5A-

x

o5N
o5N
o5N
o5N
05N

S SA-I P|PL: tì+
S SÀ-qI PIPL: JJ

/n q

I PI ATF' I THK

THK. I

I F/RAR: I

/Drll4llDclfl25\5x'

27

, & öuill
lHk r
THK r

Olû x
so/u x
so/[J xI PIPF: I

SA-35O-LF2 for
NOT

for 06-8,

Nô7 SH{:ol tPl tNGSINGI F VFE SOUARL

%å_,
6UA|V ROOÍ PÀSS6UAW ROOT PASS

I

7 r t"st
I rxl

IMPACT TEST:@ E uG2O(r)

D-SCR-99420-1 03

UECII¡IIIC¡L LOADINGS OOVERI{S 
'S 

PER UG 22:

PNT-1 1

AAP-

STOCK 1380 HP COMPRESSOR
STAGE-3 INUEÍ SCRUBBER - SOUR GAS

5oA O/D x 1473 S,/S

CAPACITY: 0.293mJ
SURFACE AREA OF TUBES:
WEIGHT EMPTY:
WEIGHT FULL OF WATER:
SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSULAION: NONE

N/A ñ2
416 k9
1 log k9

PRODUCTION IMPACT TfSiT REQ,O: I
SHIP LooSE: Il¡lo)
SERVICE: HYDROCAREONS
LONG & CIRC. WELDS TYPE 1

QWP: 590.2
AAP-ro50(s)
TACK WELDS:

1227(s)
'l ol

rull Pilb sur

[us t|sto€

-1 r-tu .Wã
rffi\

^

M

SERIAL NO: 99420-10J CRN:
TAG NO: V-l2O YEAR BUILT: 2000
LSD f: -
CODE:

ASME SECT. VIII OIV I, .98 . AODENDA 
.99

MAX: DÊSIGN PRESS:9067kPog @ IEMP:149 'C

HYOROTEST:
VESSEL 1 1767kPos
COIL N/A kPos
MlNr 0ESIGN MEÍAL TEIIP: -26'CO MAWP 9067 kPog

MATERIAL: HEAD: S -516-70N SHELL: SÀ-516-70N

RADIOGRAPHY:
LoxcL FUL!ufr(o)-:-I

PROPAK SYSTEMS LÏD

TEMA CLASS , N/A, AODENOA

clRc n l.! wt(o) (NcL ar gulf *fID)

PFOPAKS
140 East Ldke Road,

Postal Bag#2
Ahdñe, Alberta

Canada 148 2C3

P.W.H.T.:

@r MtN. TEMP: 595'c. TIME:Ih
CORR. ALLOW: 3.2 mm

'souR sERvlcÉ

I

If
t3

-+!

!

I

-{Þ
I

I

-{5l

SEE INLET
DIVERIER DET'L

--r-ãl+l

---Ã-
*l
NI



L.S.

ELEVATION
SCALE: 1:10

@o

31 5'

(F/s)

9^

r
I rao'

ö,,

PI.ATE

45'

-ffieo)-
NAME PTAÏEL.s.# r

VIEW 
.A-A'

SCALE: 1:10

AlB

A
I

u-i
L

TUBE

---r--

XH 5PTC.

?00

TOt 's Pl llc
Tnt

CAPACITY: 0.54 m3
WEIGHT EMPTY: 797 kg
WEIGHT FULL OF WATER: 1337 kg

SURFACE PREPARATION: I
PRTMER: l-- Pr'¡r- r r

FINISH PAINT: J
INSULATION: NONE

l¡EtHA,llru $ O|NCS G0YERN ÀS Pn UG22: #[iõ-l
IMPACT TEST: +€å-.rtæær+a::c

PRODUCTON IMPACI TEST REQ.O: ì.ES f[O-I

i¡up roose, +€âÆl
SERVICE: SOUR GAS

ÂÞÞP¡ 'n

fE
I r.tFakFn

:T

1,i78 HP tlAl¡8URG COMPRESSOR PACKAGE

stAGE-l SUCTTON BOTTTE (V-r21)
610 o/O x 177A s/S

GENERAL NOTES GENERAL NOIES çt(I I55U¡I,} IOII ÍJ(JLUMLNIAIION IH I F TE
811,lqm O\CoñD\Misc\8TL-9942O- I O4-SKT-Ol.dwo Nô- REVtStON IBY S(;ALÈ AS NOTED llo: o-erl--g942o-1o4-sKT sHT' 1 oF 1 REV.

SKT

SERIAL NO: 99420-104 CRN: P-0241.2
TAG NO: V-121 YEAR BUILT: 2000
LSD f: -
CODE:

ASME SECT. VIII DIV I. '98 . AODENDA '99

MAX. DESIGN PRESS: 4516 kPog @ TEMP:1a9'C
HYDROTEST: 5871 kPog
MINM DESICN METAL TEMP:-28'C O MAWP +516 KPog

MATERIAL: HEAO: SA-516-70N SHELL: SA-516-70N

RAOIOGRAPHY:

rorcu 1frffiäõilrr*r{¡rr+¡lr¡{t
(ncuj00rc ¡¡r dfi m,06)

onclÏE¡rr-ìi'ilffi
(xd.!oÍc ¡t! 8üÍ $s.Dsl

P.W.H.f.:

EEYnè MrN. rEMp:s9J'c, TIME:(l) hr (MrN)

APACHE CANADA LIMITED
PROPAiCú

440 East Lake Road,

Postal Bag#2
A¡ñde, Nberta

CenedaT4B2C3

ALLOW: 3.2O mm

"SOUR SERVICE'
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teê

SEE CHOKE

TUEE I)ETA,II

^/8

A

B

@o
usl

I

I

d 3
¿

I

I r¡o'

óu'ó,
a, u-l

ó^

rs. 11 (tlEr3 #r)

1143

*;l

Ar<_J

NAI¡EPLAIE
(F/Ð

ll5'

(F/Ð

15'

@-

@-

Ls.f 1 O NN¡TPI-ATE

JIG SET

ELEVATION
SCALf l:10

.--Þ-
la

t--

CRINO ROUNO INSIOE EÐGE

ORIENTATION

VIEW 
.A_A'

SCAII l:10

SECTION B-B
SCåLt l:10

(ûP )

180'

CHOKE TUBE DETAL
SCáII l:10

SIZL SCTI I SLRVICb
sPLC.

IOUILLI PHTXjLS5 GAsxh zuo

I I -70N
,)

I -7fÌ¡
r Pltlc l1)-0{ Â 6f0 0/D RU¡¡ ll}-n

I

t2 IF1 -lntìw

THRFTJOI FT NÍ1771 F ,, RFPÅÍì Ft

9gÑ..

^

2. trPs, 10l.106,110

.-'Lr
Ë' 

H2:;r
otffIn fml

6. mt r02, 16, rr0 7.[?S, ro2,ro6,t08,

t r

I'€LD fLUSH INSIDE

8. hPsl rl)2,Ílt,ro8,rro
GÍAW ROOI PÁSS

l¡t trPSt 101,106,110

rE

797
t 537

PNÏ-I I

ÍECMNrc¡I l0A0l1{GS G0vfnfl ¡S PER $22: rÆÊ.fM'l

IMPACT TESï: +E5'..ç;æ:prqræ

P.W.H.T.:

ffilr+è MrN. rEr¡p:59J'c.'nME:(l) hr (MrN)

RADIOGRAPHY:
l¡sL mìfiììGil**..ti#

(mrmrc ,ú úrT ra.6)

ffi

kq
kg

D-BTL-99420-1 04

MATERIAL: HEAD: 5A-516-7${ SHELL: 5A-516-701{

DESIGN MErAL IEMP: -28'C O I¡AWP 4516

SERIAL NO: 99420-104 CRñ:
TAG NO: v-121 YEAR BUILT: 2000
Lso #: -
COÐE:

ASME SECT. V|II OIV I, '9õ , AODENDA 39

PROOUC'ÍION IMPACT TEST REO'D: YE€. llõl
SHIP LOOSE: r€l@
SERVICE: SOUR GAS
LONG & CIRC. WELOS TYPE I
OWP: 590.2
QcP: AQP-1050 (s) AOP-1227 (S)
TACK WELDS WPS# 1Or
PRESS. r0 SrRUCf. wEl¡ $psf r02, 106, ilo

STOCK 138OHP COMPRESSOR
STAGE-I SUCNON BOTTLE

6lomm O,/D x 177A mm S/S

CORR. AIOW: 3.20 mm

'souR sERtncE'

PNONIKå
ltu) EasfL¿,ke Roed,

Postd Bag#2
Aidde, Albeía

CanadaTÆ 2Q3

WEIGHT FULL OF WAIER

SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
|NSU|"AT|ON: NONE

CAPACITY; O.54 m
WEIGHT EMPTY:

PROPAK SYSTEMS LTD.

MAX. DE¡16¡l PRESS: 4516 kPog O TEMP: 149'C
HYOROTEST: 5871 kPog



^/B

PLAN VIEW 'A-A'
SCALE: l:10

NAME PLATE

22J5 S,/S

L.S. #1

ELEVATION VIEW
SCALE:1:l0

45'

q
o'

GNAME PLATE

L,S. #1

270'

)o(
1!S

80'

@-
ORIENTATION 'B-8,

SCALE:1:10-+-@

\.-

:F
1 MIN ?20

51,
2

MtÀl ?70
OII¡ I FI sPtc. 5PLC-

IUL
TOt

nPt n (vH IN

t0L PLUGGEDì

MEcH¡NlCÂt LOA0|NGS GovtRNS lS PER tß 22: !t0
r-

k9
k9

CAPACITY: 0.364 m 3

PNÏ- 1 2

'TEST:&È PER'

WEIGHT EMPTY: .

WEIGHT FULL OF WATER:

SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSULATION: NONE

586
950

PRODUCTION IMPACT TEST REQ'D:

SHIP LooSE: Sõl
SERVICE: SOUR GAS

ÀÞÞn¡ ,FN

f:TE
cl{FcKFo

F

1478 HP HAMBURG COMPRESSOR PACKAGE

lst STAGE DISCHARGE BOTTLE (v-122)
457 O/O x 2235 S,/S

vt(

SERIAL NO: 99420-105 CRN: P-0242.2
TAG NO: V-122 YEAR BUILT: 2000
LSD f,: -
CODE:

ASME SECT. VIII DtV I. .98 , ADDENDA 
.99

TEMA CI.ASS , N/A. ADDENDA N/A
MAx: DESIGN PRESS: 4447kPo9 O ÏEMP: 176 'C

MIN: DESIGN PRESS: N/A KPog

HYDROTEST:

VESSEL 5781 kPog
: . N,/A :,!Fog ,..:. ;. r. ,: ,...:.. . .......

DESIGN ilETr,l- TEMP: -28'C e MAìïP 4447 kPog

MAIERIAL: HEAD: SA-516-7ON SHELL: SA-516-70N
RADIOGRAPHY:
LONG L. FULL UWII(O)
crRC: FULL Uwil(o) (|NCL. ALL BUTT WELDS)

P.W.H.T.:

APACHE CANADA LIMITED

TEMP:593:C.T|ME:. :1.0 h (MlN,). .

J.2 mm

'SoUR SERVICEN.

nOPAßt
440 Edst Lake Roã,d,

Posta, Bag#2
Alrdríe, Albeña

Canada T4B 2C3

sCALE IAS NOILD D-BTL-99420-1 05-SKt

CHOKE ÏUBE



^/s

PI-AN VIEW A-A
SC,ttl-E l:10

(L/s #1, wErD #1)

ELEVAÏION VIEW
SCALE 1:10

r120>

0'

ORIENÏATION B_B
SC/rLE 1:10

I tE0.

VIEW C-C
SCALE l:10

45' G.-
U
=z

270. _ 90'

q*
B

o

(nP.)
ROUND INSIDÊ EDGE

lt-

CHOKE TUBE DTTAL
SC/tLE l:10

SEE CHOKE ÍUBE DETAIL

2235

P

P

S(;H I SERVICE
XH IINLLI cYL. #t
XH IINLLI cYL. *2

I I HLI{MOWLLL

+
IHK x OID x 222 l/tl IROLILD IO

lDt7 WT t 4OO LG (SMLSt lc.l-s- &
THK x

fHE FOLLOWING
SA-350-LF2 for fo( lgt

,TT SINGI F VFF côt tPt tNG T}¡PtrNôI FI

¡

to

96,

^

.-1_r#*r wt
t

ffi r6rDE

ô.WPSil r02,r@,rr0 L rPS, r@,106,1(l.110 ms, r02,106,r08,il0

to sutl

i

¿+. rPS, 102.

2ra5'

rPs' ro{,r6,il0
CMAIV ROOIGà¡AW ROOT PASS

2. WPS# r0,+, 106. fio

Ä VFD

TE
\99¿+2O\Coño\EL\BTt -

SERIAL NO: 99420-105 CRN:
TAc NO: V-I22 YEAR BUILÍ: 2000
LSD ff: -
CODE:

ASME SECT. VIII OIV I. .98 , ADDENDA .99

TEMA CLASS , N/A, ADOENDA N,/A
t'lrü{: DÊsßN PRES},{447 kPog O TEMP: 176 'C
MIN: DESION PRESS: N/A kPog

IMPACT TEST:õBl-m

D-BTL-99420-105

TACK WELOS;

PROPAK SYSTEMS LTD

uEc¡r¡NrcÁr LoAoINGS covERNs Às PER u0 22:

EEI MIN. TEMP:595.C,TIME: I.O b

CORR. ALLOW: 3.2 mm

solrR sERvrcE

CAPACITY: 0.J64 m 3

AOP- 1 227(S)
101

STOCK 15EO HP COMPRESSOR
lst STAGE OISCHARGÉ EOTTLE

457 o/O x 2235 S/S

PRODUCTION IMPACT TEST RÊQ'D: I M
SHIP LOOSE: Td
SERVICE: SOUR GAS
LONG 6¿ CIRC. WELDS TYPE r
OWP: 590.2
QcP: AOP-1

WEIGHT EMPTY:
WEIGHT FULL OF WATER:
SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSUI ATION: NONE

586 k9
95O kq

PNT- 1 2

MATERIAL: HEAD: SA-5!6-70N SHELI.: 5A-516-70¡l
RADIOGRAPHY:
trL ruu uffi(o)
oRc ruu ur(o) (rcL alL artr Ët's)
P.W.H.T.:

HYOROTEST:

VESSEL 5761 kPag
COIL N/A kPoE
MINT DESION METÂL TEMP: -28.C O ITAWP 4,T.I7

PnOPtl,r(û
tUO Eest Ls,kè Road,

Postal Bag #2
Ai¡dría, Albarta

Canada T4B 2C3

b

ri-

fr0
TÊf¡L



A
B

Ël

9^

914

ELEVATION
SCALE:1:10

- -{-

0'

--+-

L.s. # 1

GUSSET
(wP.)

Q NAME PALTE

GUSSET
(r'rP.)

I rao'

ó

ORIENTATION

VIEW 
.A-A,

SCALE:1:1O

-J
ó

L.S.

NAME PLATE
(N.s.)

@o

ï

SERV¡CESIZL
SPEC.T PROCESS GASI ti8
?00YH Fr pRocfss GÀsl6a õfJ0t

INSPFCJON/WNl c/r PtUS¿a t0L
lNsPEcn0¡¡ c/w PLUGTOt4ä

r¡¡Ol¡Nrc¡r $A$NGS CoWru 
^S 

PtR 1J022: itÞlTõ'l

IMPACT TEST:+€Sffi

PRODUCflON IMPACT TESÍ REQ'D: ì€Ér M
SHIP LOOSE: .rEâ,,@

.!ER!fcE: spVR GAS i l

I PNT-1 1

301 k9
471 kgWEIGHÎ FULL OF WATER:

SURFACE PREPARATION:

PRIMER:

FINISH PAINT:

INSULATION: NONE

CAPACITY: 0.17 m
WEIGHT EMPTY:

AF IVED

TF IE
CTRICAL
F

1478 HP HAMBURG COMPRESSOR PACKAGE

stAGE-2 SUCTIoN BOITLE (V-123)
157 O/D x 91'l S,/S

ATErst tn ran fÍll"l rl¡$rfÂTt{ìÑí¡ENFP I NOTES SKI

SERIAL NO: 99420-106 CRN: P-0245.2
TAG NO: V-123 YEAR BUILT: 2000
LSD f: -
CODE:

ASME SECT. VIII OIV I. '98 , ADDENDA '99

MA)(. DESßN PRESS: 4516 kPog @ TÊMP: 149'C

HYDROTEST: 5871 kPog
MINU0ESIGN MEIlrl- TEIIP: -28'C O ìIAlrP 4516 kPog

MATERIAL: HEAD: 5A-516-701{ SHELL: S -516-70{

P.IV.H.T.:

EEslte MtN. IEMP:593:c, llME:(l)hr (MlN)

coRã Á[uow,: 32o mÈi ]:' i'

"souR sERYlcE'

APACHE CANADA LIMITED

tolcL
ra'E)

0rÍl

PNOPAßÛ
440 Êast Lake Road,

Polal Bag#2
A¡fdlrte, Albefta

CanadaT4B2CS

D-BTL-99420-1 06-SKT oFl
REVtStOT{\comô\ M¡sc\BTL-g9,r2O- I 06-SKT-O1.dwo No.2000.09.26 8:2'lom FILE MME:



A

I

914

þ;
qlA+

r.s.l1 Q N,/PL

lo---.
SEE CUSSET

llEr.¡ oEIAL fr7
I rsa

ó
ttrl

ó

ORIENTATION

VIEW 
.A-A,

SC/rL"E l:10
ELEVATION

SC/AII l:10

==kô -

S(:H I SFRVICE
XXH IIT¡ITI PR(x]fSS GAS

I HFVIN XH IOUILFT PROCLSS G-45 ZIIU

I

I

I

I tt{sPlcil0il/vLNt c/r PL|J{;IUL

IINSPLCIIUil c/T PLUG

I

I

I

I

f

I

I

I

I

-Â
-?n{

F Íl A¡ -70t¡

PIPF TO FIANGF/FITTINISINGI F VFtr ct tssFTç

6tX,-ß.

^

,. i#'f¡Tl*tfr

.-Lr
Ë'H2ì:r

Ofl¡IN {TìPI
6. r?st r02, ræ, ilo '

-w
L rPSt ¡02,f06,r(tr.il0 ffi GMAW ROOT PÂSS

t4. m, r01,r06.il0 17. mf rû2.r0ô,il0

am.
GIÊARACEMffi
ffiD ¡ûrc
ms#
ffid
reDs,

ÂF

u.t. s.ul.

e-t,FF.a{!t-
PRODUCTIoN IMPACT IEST REA'D: ì€Þ lÏiõl
SHIP LOOSE: .reel&l
SERVICE: SOUR GAS
LONG & CIRC. WELOS TYPE 

'QWP: 590-2
OCP: AOP-105o (S) AOP-1227 (S)
TACK WETDS WPS# 1O1

PR€s:. T0 STRUCT. ffl¡ lpsl 1û2, 106, ilo

PNT-'I 1

Mto{AN0¡r [oAUtiGS co/ERt{ As P€R UAZ: SlÎõ1
IMPACT TEST: ì¡€åær¡+.tæ

P.W.H.T.:
fÈsllñe MrN. tEMp:sg5'c. nME:(r)hr (MtN)

I

tr)
ãrl1

fäõIlpsn uc-zo(o,

D-BTL-99420- 1 06

MATERIA|: HEAD: 5A-516-7È{ SHELU 5A-516-70{

U OESIGN MErÂL IEMP: -2E'C O MAWP 4516

J01 k9
471 kq

STOCK 1JAOHP COMPRESSOR
STA€E-2 SUCNON BOTTLE

437mø O/D x 914 mm S,/S

SERIAL NO: 9942O-1OG CRN:

TAC NO: V-12ð YEAR BUILI 2OO0
LSo f: -
COOE:

ASME SECT. VIII DIV I, .98 , ADDENDA 
.99

CORR. ALLOW: 3.2O mm

'souR srmncr'
FAONAKù

lUO Eest Leke Ros,d,

Post6,l Bag#2
A¡rdrío, Hbeda

CânadaTß 2C3

PROPAK SYSTEMS LTD.

WEIGHT FULL OF WATER:

SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSULATION: NONE

CAPACITY: O.17
WEIGHI EMPIY:

U¡J(. 0€S|C-N PRESS: 4516 kPog @ TEMP: 149'C
HYDROTEST: 5671 kPog

''rl
ff''
,¡



6¡ì*i
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"8,

NAME PLATE

I 016

=Pkct

-|É-

VIEW B-B
SCALE:1:10

ELEVANON
SCAI-E: 1:10

fl

fl

Ël

Êl

;l

:

u'Qk
O H¡ur pun -/

r 80'
¿

180'

oRtEt'ffinoN
vtEw iA-A
SCÊ,I-E:1:10

SERWCE
PROCFqS INI FI 25(]
PPNCFCC NIlnFT 2tìf}

]HFRMOWTI I

TôI nRÂlN ./ú Plllc
INSPECTION c/w PLUGl()L

tlECtlâNlCAl LOÁÍXNCS G0VERNS ¡{S PER UG 22:

PRODUCTION IMPACT TEST REO'O: I @
SHIP LOOSE: f/@
SERVICET SOUR CAS''''''.'

TEST: NO- pen

N/A ¡n2
+60 k9
590 k9

PNT- 1 2

CAPACITY: 0.13 mJ
SURFACE AREA OF TUBES:
WEIGHÏ EMPII:
WEIGHT FULL OF WATER:
SURFACE PREPARATION:
PRIMER:
FINISH PAINÏ:
INSULAT|ON: NONE

l9ÞÞ vFnI
I
I rE
I

I
I

1478 HP HAMBURG COMPRESSOR PÀCKAGE

2ND STAGE DTSCHARGE BOTTTE (V-124)
106 O/D x 1Ot6 S,/S

,ÍIERAL NOTIS GFNFRAL NOTFS I çtfi TE

AS NOÌLU il': o-gtu-9942o- 1 07-sKT r oF r lgRiSHT

SERIAI NO: 99420-107 CRN: P-0247.2
TAG NO: V-124 YEAR BUILT: 2000
LSD f: -
CODE:

ASME SECT. VIII DIV I, '98 , ADDENDA 
.99

TEMA CLASS N/4, AODENDA N,/A

DESIGN PRESS:89O8kPo9 O IEMP: 176 'C

MATERIAL: HEAD: 5A-516-70'l SHELL: SA-1068

YES!: MlN. TEMF:593'C¡.T|ME: l h¡mini

VESSEL 11580 kPog

P.ltt.H.T;:

APACHE CANADA LIMITED

HYDROTEST:

, N,/.4.,,rlrPc . .. r ...... . r:

DES|GN ilEfAL I[MP: -28'C O MAWP 8908

CORR. ALLOW: 3.2 mm

'souR sEnvlcÊ

PNOPAßù
4tþ East L*a Road,

Postal Bag #2

A¡|l.dñe, Nbada
CanadaT4B2C3



N/PLA

(rrP.)

1016

==koz

-
à

0'SEE OUSSET

WEI,D OEI,L 117
trl

<JA

n/eQ..rro.

0¡r,uPlJ r

90'I

I
e

I
5
Ë
ãt

ã

3I

5

I

P
P

t80'

ORENTANON
VIEW A-A
SCALE: l:10

I rao

I

5r0J
Åç,

Et"tr/AllON
SCALE: l:10

E

0'

rail-Ei
SC/tl-E:1:10

I

{

scH I IINI.SFRVI(]F PRO
1tXXI{ I PROCFSS INI FI MIN-

too 14xxH I PROCFSS OUTI FI (J

TOt I THFRMOWFI L
TOt I tlRÂlN c/w PluG

I INSPFCIION c/w PLUGTOt

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

r 215 O

W.T. x lg0 LG.lDt71
lf.l x l,t7 LG.'tì r I/-

?
4

TI{RFNOI FT GUSSFTS

SURFACE AREA OF TUBES: N,/A
WEIGHT EMPTY: 460
WEIGHT FULL OF WATER: 59O
SURFACE PREPARATION
PRIMER:
FINISH PAINT:
INSULAION: NONE

MECHINICÁT LO¡DINCS GOVERNS AS PER UO 22:

PRooUcTloN IMPACT TEST REO'D: I @
SHIP LOOSE: f/@
SERVICE: SOUR GAS
LONG & CIRC. WELDS TYPE I
OWP: 590.2

m
k9
kq

IMPACT TEST; NO- P€R

2

OCP: AQP-1O5O AOP-I227 (s)

PNT- 1 2

TACK WELDS:

CAPACIIY: O.l3 m

ffi 'ffiffi
wa.o FLUSH Nsto€ cMAVt Rqll PASS

t i

DPÀWN
tD. SMIIH

fE
t1I{FCKFñ
tM IWANIUK
I OO /O3/ 1U'F

ÍJSO HP STOCK COMPRESSOR
2ND STAGE DISCI"IARGE BOTILE
.f0ômm O,/D x lOl6mm S/S

SERIAL NO: 9942O-107 CRN:

TAG NO: V-124 YEAR BUILT: 2000
LSD ¡fi: *
CODE:

ASME SECT. VIII DIV I, '98 , AODENDA '99
TEMA CLASS . N/4, ADDENDA N/A

DESIGN PRESS:89O8kPog (D TEMP: 176 'C

HYDROTEST:
VESSEL 1 l58O kPog
CO|L N/A kPo
MIN¡ DESICN MEÍAL IEMP: -28'C O llAllP 8908 kPog

MATERIAL: HEAO: SA-516-70N SHELL: SA-l068

YES/I MlN. IEMP:593'C. lME: I hf m¡n.
P.W.H.ï.:

PROPAK SYSTEMS LÏ0.

CORR. ALLOW: 5.2 mm
.souR sERl/tcf

FNOP,/(T
¿t¿n Eas/. lâko Road,

Postal Bag#2
Nrdríe, Alberta

Canada T4B 2C3

.E IAS NUILU
o*T; o-erL-e94zo-107

ROOÍ PASS
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NAMT PLATE

CHOKI TUBT
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C NAME PIáTE

270' 90'---+-

't80'

ORIENTATION

vrEw 'r=Ä
SCAI-E:1:5

þ
@

ELEVANON
SC/rLE: l:5

sPFa_- SPF(]
I t4

tÃ TOt 4UG
TôI4E

CAPACITY: O.t2 m3
SURFACE AREA OF TUBES:
WEIGHT EMPTY:
WEIGHT FULL OF WATER:

MTCHÁNICÁI- LOADINGS GOVIRNS AS PIR tIG 22:

IMPACT TEST:NO-pm

REO'D; I @

PNT- 1 I

SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSULATION: NONE

N/A ¡2
4O2 k9
522 k9

r^TF

1+78 HP HAMBURG COMPR€SSOR PACKAGE
3RO SÍAGE SUCTTON EOTTTE (V-r25)

&6 O/D x 91.Í S,/S

DATÊ AS NUILU D-BTL-9942O-10E-SKT sHT. I oF 1

SERIAL NO: 99420-108 CRN:P-0248.2
TAG NO: V-125 YEAR BUILT: 2000
LSD ¡fl: -
CODE:

ASME SECT. VIII DIV I, ,98 , ADDENDA 
.99

TEMA CT.ASS . N/A, ADDENDA N,/A

DESIGN PRESS:9O67kPog @ TEMP:149 'C

HYDROTEST:

VESSEL 11787kPog
colL N/A kPog

RADIOGRAPHY:tu
@-
P.W.H.T.:

MlN. IEMP: 593'C, TIME: t h (MlN
:J.2r mm,.

APACHE CANADA LIMITED

DESIGI{ o,MfNM

MATERIAL:

,SOUR 
SERVICE,

PNOPAßù
44O EadLaka Road,

Postdt Bag#2
A¡dr¡e, Nbeûa

CanadaÍ482c3
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0 N,/PLATE

(Tr?.)

N/s

27o', 90'

90' a

SEE GUSSET
WELD DETATL (#r7)

(rrP.) 0 N,/pLATE

MAINTAIN

ETEVA'ÍION
SC/(E: l:5

ORIENTAÎON
VIEW A-A
SCALE: 1;5

I rao

SEC'IION B-B
SCALE: l:5

ç

ROUND
INSIDE

27Ç

B

CHOKE ruBE DETAIL
SCALE: l:5

6r

^

CI¡AW R@T PÁSS

rpsl tor,tot,rro

P
P

105 1Lt roR
(1 J6)

p
(REF.)

l
(REF.)

I

N1 114 XXH I PROCFSS INI FT

XXH I PROCFSS OI'TIFT 2cll) 4

TOt I INSPFCTION c/s Pltlc
I INSPFCIION/VFNT ./w Pl llc

t27?3IHK tl0l¡ 17006 UlNl rrl Sl c

. r 216 O/D r tll l/O fRoll IO ¡l¡ì6 l/
lDtlll

THREDOLFT Gt tssFTs

ffi wt
t

eMAtv Root
6,FSt rm,r08,il0 4. ml r04,r06,il0

R) ff

I

rû2,r06,r0t,Í0E.rPSf rû2,r06,r0E,n0

FLU$| NSro€

t7. $?6, 102,106,110

6 ÎF,crf¡ffi€Mffi
ffiffi
m sttrtrffiiltrl"tt

'ffi
AÞ9 IVFTI

FILE NAME: J:\¡obggg\DWC \99¡+2()\Coñõ\EL\ã[-

IMPACT TEST: NO- pen

l0

PROPAK SYSTEMS LTD

lHE

RADIOGRAPHY:
ffi
@-
P.W.H.T.:

@,r
I @

TEMP:MIN. 593 1nMe h'c,
mmALLOW:CORR. 3.2

SEdEÉs.R

SURFACE AREA OF TUBES: N/A mz
WEIGHT EMPTY: 4O2 kg
WEIGHT FULL OF WATER: 522 kg
SURFACE PREPARATION: -'l
PRIMER: l--- 

"*r-t 
t

FINISH PAINT: -l

TAG NO: v-125 YFAR BUILT: 2000
LSD #: -
CODE:

ASME SECT. VIII OIV I, '98 . ADDENDA '99
TEMA CLASS , N/A, AODENDA

D-BTL-99420- 1 08

MATERIAL: HEAD: SA-516-70N SHELL: SA-106-8

SA-335-Gr6 torfor

SERIAL NO: 99420-108 CRN:CAPACITY: 0.12 m3

non tcû
44O Edsf Lake Roed,

Postal Bag#2
Ntdrìe, Alberta

Caneda T4B 2C3

1JAO HP STOCK COMPRESSOR
3RD STAGE SUCNON EOTILE
406mm O,/D x 9t4mm S,/S

VESSEL I 1787 kPog
CO|L N/A kPog
MlNr DESIGN MEIlrl- IEMP: -28'C e MAWP 9067

INSULAT¡ON: NONE
IIECMNIC¡L LOAÍ)IT{GS COVERNS AS PTR tß 22:

DESIGN PRESS:9O67kPcg Gl TEMP:149 'C
HYDROTEST:
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ELEVAÏON
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ii- N/S

I
II

I
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*-Ì--
I

I
I
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101 6

=

=

SERVICEstzE
MIN ?5rlI l4 tNttt

çtrF(:PROCFSS GIS {)UtLLta9

fHERMOWELL ITE-I26)TOt2t
Talr I)RAIN c/w PtuG7t

INCPFCTION ./w PIIIG4Â t0t

ÍEcft¡l{tcÁt toÁüNcs G0vtRNs AS PER tß 22:

PRODUCTION IMPACT ÎEST nEO'O: I @
SHIP LOOSE: f,,@
SERVICE: SOUR GAS

iup¡cr. TEst: r.ro- p¿n

N/A m2
393 ks
484 k9

PNT- 1 2

CAPACITY: 0.091 mJ
SURFACE AREA OF TUBES:
WEIGHT EMPTY:
WEIGHT FULL OF WATER:
SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSULATION: NONE

^
FO

E

L-Alr

r¡+76 HP HAMBURG COMPRESSOR PÀCKAGE

3RO SIAGE DTSCHARGE BOÎTLE (v-126)
356 O,/D x l0tô S,/S

ATEK(IIFIì FôP MìI^II¡/FMTAIIIïiIstfl

SERIAL NO: 99420-109 CRN: P-0249.2
TAC NO: V-126 YEAR BUILT: 200O

LSD f: -
CODE:

ASME SECT. VIII DIV I, '98 . ADDENDA '99

TEMA cLASs . N,/4, ADDENDA N/A
DESIGN PRESS:lt377kPoq O TEMP:176 'C

MA'IERIAL: HEAD: SA-516-7${ SHELI-: SA-106-8

VESSEL 14790 kPog

APACHE CANADA LIMITED

HYDROTESÏ:

-28'C O t¡AYrP ri¡77 kPos

P.W.H.I.:
YESrr'.i MlN. TEMP:::593'Cr :flMEi

CORR. ALLOW: 3.2 mm

'souR stRvlcÉ

PNOPAKÛ
140 East Lake Road,

tustal Bag#2
' Núñe, Albatta

CanadaT4B2C3

AS NOTED D-BTL-99420-109-SKT sHr' 1

REV|SION¡o No-
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a7s\rrr
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N/S

SECTION 'A-A'-rerÌ._

ORIENTATION 
,B-B'

SCALE l:5

sEcT[#[ i;c-c'

o

lB-

@--

GUSSET
(sEE WELD oErAL #t7)

{"-i N/Pr.
(F/s)

Al
T

P
?

N/S

270. 90'

lt 
-

80'
Õ
L

I-
N

è
=
'<
c¡

10r 6

ELEVATION
SCALE 1:5

0'

ROUNÍ) INSIOE EOGT

lt-
r80'

cHoKEsAp¡E pErArL

6.
æqr r R(þl P^ss

OrO
oo

CHOKE IUBE
(SEE DETAT)

-ì r-tt
tt

I
I
I
L_-

I
__J

(REF,) (12e)

lõ*

scH I SFRVICF
XXH I INI FT MIN. 2tj.(J
XXH I PROCFSS GAS (]LJTI TT SPT C SPLC.

¡

TOI I THFRMOWflI n¡-l2tt)
TOI I DRAIN c/w Pl UG

TOt I INSPFCTION c/w PIUG
I

I

I

I

I

I

I

¡

I

¡

I

I

I

I

I

t 72)3 lHK NOI¡. {lS-Al MN-ì 2:l S.E. c

/tl r l7.l
7 f) t5.

I HREDOLLI GUSSFTS

1r-
Ð! r wlo $r

ÉLUS rNS€ GI¡AW ROOT PASS

i
'-ffi

tm.
c1gffi€
rnor¡þ TaDscmmrcsw
ffiEns drus

Å

t¡Y

oo fo5 f 10 ITE

ARÉ PERMIITEO
SA-350-LF2 for SA-1

IMPACT TEST: NO- pm

REO'O: I @
P.W.H.T.:

PROPAK SYSÍEMS LTO.

OPPOSIfE

yESnI MtN. TEMP: 593'c. TtME:lh(t¡il.)

1227(s)
10r

TO

D-BTL-99420-1 09

TEMA CI-ASS N,/A, ADDENDA

HYDROTEST:

VESSEL 14790 kPog
corL N/A kPos

l,llNu 0ESICN MEÍAL TEMP: -28'C O tlAliP I 1577 kPog

MATERIAL: HEAD: 5A-516-701{ SHELL: SA-106-8

PRODUCTION IMPACT TEST
SHIP LoOsE: f¡@
SERVIÇE: SOUR GAS
LONG
OWP:
QCP:
TACK

STOCK 1J8O HP COMPRESSOR
3RD STAGE DISCHARGE EOTTLE

356mm O/D x 1016mm S,/S

CORR. ALLOW: 5.2 mm

50uR sERvrcf

NAPA'Cù
.UO East Lâke Road,

Postal Bag #2
A¡tdtiø, Nbotta

CanadaT4B2C3

CAPACITY: 0.091 mJ
SURFACE AREA OF TUBES: N/A û2
WEIGHI EMPTY: 59J ks
WEIGHT FULL OF WATER; 484 kg
SURFACE PREPARATION: -l
PRIMER: l- pNr-rz
FINISH PAINT: -l
INSULATION: NONE

MECl{Ár{rCAt toAohtcs GovERr{s AS PER UG 22:

SERIAL NO: 99420-1O9 CRN:

TAc NO: V-126 YEAR BUILÏ: 2000
LSD ff: -
CODE:

ASME SECT. VIII OM I, '98 , ADDENDA '99

DESIGN PRESS:11577kPo9 O ÌEMP:I76 'C

& CIRC. WELOS TYPE I
590.2
AQP:1 O5O(S)
WELDS: WPS

ISCALLI

l"¡



^/B

NAME PLAIE

@@@

__{-_eo

(2)-22r HoUS
FoR ZrilC P|-AIED il/C S0{-TS

MOUNÏING CLIP
(ÎYP. x2)

MOUNTING CLIP
(nP. x2)

ELEVATION
SCALE: l:5

ORIENTATION

VIEW 'A-A'
SC/ILE: l:5

MOUNTING CLIP DEIAIL
SClrLE: l:2 (2-REa'D)

2

8r3

'?
"1

P
270i NA¡¡E

9^*i

"rJ
ó,

SFRVI{:F

I

IôIIIDE TO DPÂIN TÂNK

t'l cPLti FVFL OAUGE

CAPACITY:0.05 mJ

ItVEIGHI EMPTY: 90 kg
WEIGHT FULL OF WATER: 140 k9

SURFACE PREPARATION:

INSULATION: NONE

IMPACT TEST: NO

YEs--fsl{€oæ-¡.tÈÞ

ltPRIMER:

FINISH PAINT:

PR0DUCTION IMPACT IESI REQ'O: ¡fE$
SHIP LooSE: YEq/80
SERVICE: HYDROCARB0NS

tÄwl¡API
tßYI
ln^T5I 'crFn

I
F IEYI
trcT ITIAfEI

1¿}78 HP HAMBURG COMPRESSOR PACKAGE

PACKTNG VENT ¿rc ORAIN S€AL POT (V-13O)
273 O/D x 813 S,/S

GENERAL NOTFS ¡ tssilFfl FoP fYìetruFi¡rÂTt{ìNI srt

MAÌERIAL: HF'{D: SA-234-WPB SHEI.LSMLS SA-
RADIOGRAPHY:
LorcL : ñ/^
ORCr t/A
P.w.H.1.: fÑtil

CORR. ALLOW: NONE

APACHE CANADA LIMITED

SoUn sERVîCE,

CRN: N/A
YEAR EUILT: 2000

SERIAL NO: 99420 -lll
TAG N0: V-130
LSD fl:
CODE: NON-CODE

lllJ(: DESIGI'| PRESS: l0l kPog O ÏEMP. 149'C

HYDROTEST:

VESSEL 345 kPoq

PNOPAKù
44O East Lake Road,

Postal Bag#2
Aidñe, Nbe¡la

Canadar4B 2Cg

'DESIGN 
MEIAL TEMP: -28 'C

ISGALÈ AS NOTED D-POT-99420-111-SKT sHr. I oF 1
\Como\Misc\POT-99420-l t I-SKT-O'l.dwo nEvtstoNlNo.l
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ftòr
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l2$l
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rJet
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Q NAMEPLAIE

-_@@@

;r
@*tDRru (2)-220

(rrp.)

I 180'

þa

ORIENTATION
SCALE l:5

ELEVATION
SCALE 

,I;5

DR|LL (2)-t2r HoLfs
FOR ITEM fE

WELO CLIPS TO SKIO
ON ASSEMBLY

MOUNTING CLIP DETAL
SCALE l:2 (2-RE0'D)

MAX: ÐES|GN PRFSS: 101 kPog O IEMP. 1.19C

HYDROTEST:
VESSEL 345 kPog

MlNr DESIGN MEÍAL IEMP: -28 'C
MAIERIAL: HEAD: SA-2J4-WPB SHEtji SMLS SA- 1

RADIOGRAPHY:
Lc{c L : r./A
qrc: N,/A

P.w.H.r.: [ñ0-l

CoRR. ALLOW: NONE

''SOUR SERVICE"

SERIAL NO: 99420 -111
TAG N0: V-130
LSD f:
COOE: NON-CODE

CRN: N/A
YEAR BUILI: 2000

PnoPaßû
440 East Lake Road,

Postal Bag#2
A¡Ìdñe, Albe,la

CanadaT4B 2C3

scH I SFRVI(ìF

ISFÄI POT VÂPOIIR ]O FTARI
cII IOUIÍ)S TO |}RAIN TANK
qII FVFI GAI.IGF
qISFAI POI PRFSSURL RTIILF

I

I

I

I

I

I

I

I

I

I

. r1-3

,t ÁTF. 1

ITS: 196 r 5l LG- c/w NUT & L
/RAR: I THK

SINGI F VFF

OCP: AQP-Io50(S) AAP-1227(5)
TACI( WELDS WPS# rot
PRESS. TO STRUCT. WPS# r01,r05 & r09

11

PRoDUCTION IMPACT IESÍ REo'O: +Es @
fl€--¡g{.¡c(.i-.,€¡at {.€*

SURFACE PREPARATION:

90 ks
140 kg

SHIP LOOSE: YÊFÆl
SERVICE: HYDROCÂR8ONS

LONG & CIRC. WELDS TYPE 1

QWP: 590.2

CAPACITY: 0.05 m 3

WEIGHT EMPTY:

WEIGHT FULL OF WAIER:

INSUI-ATION: NoNE

IMPACT TEST: N0
YEt-rÌrHraâ{åc+æ

PRIMER:

FINISH PAINT:

'|'$f t0¡,r05,t09

effi\

^
s.ffil ror,ro7,ro9

TE

STOCK I58O HP COMPRESSOR PACKAGE
PACKING VENT & DRAIN SEAL POT

273mm O/D x 815mm S,/S

D-POT-99420-1 1 1
ffi.

llô.

PROPAK SYSTEMS LTD
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