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HOW TO USE THIS MANUAL

Your purchase of a Gustom Engine Gontrol@ (CEC)

Detonation Sensing Module (DSM) system was awise
investment. ln the industrial engine field the name,
Waukesha Ëngine, stands for quality and durability.
With normalcare and maintenance this equipment will
provlde many years of reliable service.

Before placlng the Detonatlon Sensing Module system
ln serulce read Ghapter 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 GAREFULLY AND FOL'
LOW THEM COMPLETELY -
Section 1.05 - General lnformation - Provides conver'
sion data, intake manifold calculations, wiring informa'
tion, and grounding information.

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

AL\I'AYS BE ALERT FOR THE SPECIAL
WARNINGS WITHIN THE MANUAL TEKT. THESE
WARNINGS PRECEDE INFORi,IATION THAT IS
CRUCIAL TO YOUR SAFETY AS WELL AS OTHER
PERSONNEL WORKING ON OR NEAR THE
ENGINE. CAUTIONS OR NOTES IN THE TATIUAL
CONÎAIN INFORMAT¡ON THAT REI.ATES TO
POSSIBLE DAMAGE TO lHE ENGINE OR ITS
COMPONENTS DURING ENGINE OPERANON OR
MAINTENANCE PROCEDURES.

This manual contains installation, operatlon, and main'
tenance instructions for the Detonation Senslng Module
system. There are four chapters withln the manual and
each chapter contains oneor more sections. Thetttle of
each chapter or section appears at the top of each page.
To locate information on a specÍfic topic, refer to the
Täble of Contents atthefront of the manual orthe lndex
at the back of the manual.

Recommendations and data contained ln the manual
are the latest information available at the time ol this
printing and are subiectto changewithout notlce. Since
engine accessories may vary due to customer specifi'
cations consult your local distributor or Waukesha
Engine Division Seruice Operations Department for any
information on subiects beyond the scope of this
manual.

FORM 6278 First Ed¡tion
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sEcTloN 1.00

SAFETY

SAFETY INTRODUCTION

The following safety precautions are published for your

information. 
-Waukesha Engine Division, A Dresser

Company, does not, by the publication of these

precàutións, imply or in any way represent-thatthey are

ihe sum of all dangers present near indusüial engines or

fuel rating test units. lf you are installing' operating, or

servicingã Waukesha product, it is your responsibility to

ensure full compllance with all applicable safety 
"od"land requirements. All requirements of the Federal

Occupaùonal Safety and Health Act must be met when

Waukesha products are operated in areas that are

under Ure ¡ririsOiction of the United States of Arnerica'

Waukesha products operated in other counties must

be installed, operated, and serviced in compliancg with

any and all applicabte safety requirements of that

counfy.

For deta¡ls on safety rules and regulations in the United

Statês, contact your local office of üre Occupational

Safety and Health Adminisfation (OSHA).

The words'danger," "warning," "caution," and unote" are

used throughout this manual to highlight important

information-Be certain that the meanings of these alerts

are known to all who work on or near the equipment'

NOTE: Thìs symbot identifres information which is
A'ECES9qRY TO THE PROPER OPERATION, MAIN'
TENANCE OR REPAIR OF THE EQUIPMENT"

Thlssymbolldcntlñcs lnformatlon ¡bout lmm¡dlrtc
hazardc. Dleregerdlng thl¡ lnformeüon wlll ruult ln
SEVERE PERSONAL INJURY OR DEATH.

SAFETY TAGS AND DECALS

A WARNING
To avold sevtrc Pcrsonal lnfurY or dsath, all
wamlng tags and dccals mustbcvlslble andlcalblc
to thc oPcrator whllc thc equlpmcnt ls oPcratlng.

EOU¡PÍIIENT REPAIR AND SERVICE

Proper maintenance, selvice, and repair are important

to tñe safe, reliable operation of the unit and related

equipment. Do not use any procedure not recom'

män'AeO in the Waukesha Engine manuals for this

equipment.

A CAUTION Thls symbol ldcntlfrcs ln'
formatlon about hazards

or unr¡f¡ practlces. Dlsrcgardlng thls lnfotmatlon
could noult ln PRODUCT
SONAL INJURY.

DAMAGE AND/OR PER.

A WERNING

To prevent scvere perconal lnlury or death, always

stoþ tne unlt beforé cleanlng, seMclng, or repalrlng

the unlt or any drlven equlPment.

Place all conüols 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

ine fey. Þut a sign on the control panel warning that the

unit ls being seMced.

Glose all manual confolvalves, disconnect and lock out

all energy sources to the unlt, including allfuel, eleclric,

hydraulic, and pneumatic connections.

Disconnect or lock out driven equlpment to prevent the
possibility of the driven equipment rotaling the disabled

engine.

A WARNING

)t
Thlr rynrbol ldcntlfrcs lnformatlon about hazard¡ or
uns¡fc practlccc. Dlsregardlng thls lnlormatlon
coutd rusult ln SEVERE PERSONAL INJURY OR

DEATH.

A DANGER

FORM 6278 First Edition
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SAFETY

CLEANING SOLVENTS

A WARNING
Comply wtth trc ¡olvent manuf¡cturur'3 ltcom.
m¡ndaüonr for propcr usc and hendllng ol ¡ol-
vcnt¡. lmpropcr handllng or mlsu¡c could ruult ln
!.v.ru ptronel lnlury or dcaüt. Do not u¡.9!!o-
llno, palnt thlnncrs, or other h lghly volatlle fluld¡ for
clcrnlng.

ACIDS UOUID NITROGEN/DRY ICE

A WARNING A WARNING

A WERNING
To avold sev.lr perconal lnfury or death, ênsure
ü¡at all tools and other oblects are rcmovcd fiom the
unlt and any drlvcn equlpment beforc rçstarüng the
unlt

A WNRNING
Allow thc cnglnr to cool to room tcmpcreture
bcforc clcanlng, tcllclng, or repalrlng thc unlL Hot
Gomponrntg or llulds can cau3c sevcra pcrsonal
lnlury or dcath.

SomE engine componenls and fluids are o<tsemely hot
even after the englne has been shut down. Allow
sufñcient time fu all engine components and fruids to
cool to room temperature before attempting anyservice
procedure.

Gomply wlth th¡ rcld manufaclurcr'r racomncnda-
üonr úor propor urc ¡nd handllng of acldr. lmprop-
¡r hrndllng or mlru¡c could rr¡ult ln r¡nc¡¡
ponond lnfury or d¡¡lh.

BAÏTERIES

A WNRNING
Gomply wlüt ür brttcry manufacturcr's recommen-
d¡tlon¡ br prccrdu¡ss concrrnlng propcr battcry
u¡c ¡nd mrlnbn¡nce. lmproper malntcnancc or
mbur¡ could ¡r¡ult ln sancrr pcrsonal lnlury or
dcetñ.

BODY PROTECTION

Ahny¡ uur OSHA epprcvcd body, ¡lght, hcerlng
rnd npllüry ¡yrt¡m protrcüon. Nor¡r wrer
loor cloüilng, lcrclry or long h¡lr around en
mglnr thr ur ol lmprcprr atün or frllurr to u¡r
protrcüvr rqulpmont mey ruull ln rrvrro prnronrl
lnlury or dorür.

CHEMICALS

GENERAL

A WARNING
Always read and comply wlth safety labels on all
contalners. Do not ¡emove or deface lhe contrlner
labcl¡. lmpropcr handllng or mlsuse could rc¡ult ln
acveÞ pcrtonal lnlury or deeth.

Gomply wlth thc llquld nltrogen/dry lc¡ mlnuf¡ctr¡r-
er'¡ rucomlnendatlons for proper ug¡ and hendllng
of llquld nltogon/dry lcc. lmpropcrhendllng or u!.
could r¡¡ult ln ¡cv¡rc personal lnlury or d¡¡ür.

COIIPONENTS

HEATED OR FROZEN

A WARNING
Always wear protectlve equlpment when lnstalllng
or rcmovlng heatcd or frozen components. Some
components are heated or cooled to exbcmc
tempcratures for proper lnstallatlon or rtmoval.
Dlrsc't cont¡ct wlth these parts could cauae scvlrt
pcrsonal lnlury or deàth.

INTEßFERENCE FIT

'Ii. i

)
{-, rY'

A WARNING
Ahtry! wcar protccllvc cqulpmcnt whcn lnrtdllng
or runovlng componcnt¡ wlth rn lnt¡rf¡nncr llù
lnrilrllrüon or r¡movrl of lntcrlrrrncl conponrntr
mry crur. llylng debrl¡. F¡llurc to u¡¡ ptotccthrr
rqulpmrnt mey rcrult ln ¡svcn pcruonrl lnlury or
dl¡th.

\ WARNING
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SAFETY

(^ coouNc sYsrEM

WARNING
Alwaya wlrr protectlvc clothlng when vcntlng'
llushlng or blowlng down the coollng system.
Opcratlonrl coolant temperatures cen range from
180' - 250' F (82" - 127' C). Contact wlth hot coolant
or coolant vtpor can causê ocverc pcrsonal lnlury
or death.

A WNRNING
Do not ¡crylcc thc coollng systêm whlle thc englnc
ls opcntlng or when the coolant ls hot. Operatlonal
co&nt tmtParltures can range from 180' - 250' F
(82" - I21o Q. Contactwlth hotcoolantorvaporcan
clust !.Yall pcrsonal lnlury or death.

EI.ECTRICAL

GENERAL

A WNRNING

A WARNING
Avold contact wlth lgnltlon unlt¡ rnd wlrlng. lgnl-
tlon ryetem componcnt¡ crn ¡ton ¡l¡qtrlcal ¡n¡r'
gy an¿ lf contactcd ctn ctusc ¡lcstrlcal ¡hocks.
Eicctrlcal shock can clust scvcll pcnronal lnfury
or dcatlr.

A WARNING

IGNITION

Properly dlscharge any clectrlcal componcnt that
hagthc capablllty to ¡tore elecrtrlcal encrgy beforc
conncctlng or servlclng that component. Electrlcal
shoct¡ can cause sevüê personal lnlury or dcath.

(-) Do not ln¡t¡ll, sct up, malntaln, or operate any
cl¡clrlcel componenls unlcss you erl a technlcally
quellllrd lndlvldual who ls famlllar wlth the elcctrl-
cel Ccm¡nb lnvolvcd. Electrlcal shock can cau3s
!cvrú. ptronel lnlury or death.

A WERN¡NG
Dtrconn¡ct ell elecülcal power supplles before
mdrlng rny connecüons or ¡ellclng any parl of the
al¡cülcd rystcm. Elcclrlc¡l shock G8ñ Glusê s€'
v.r. p.nonal lnlury or death.

EXHAUST

a WARNING
Do not lnhalc cnglne edreurt glrcc. Exhaust galcs
are hlghly to:dc and could causc scvGre pcrsonal
lnfury orde¡th.

Ensure exhaust systems are leak lree and that all

exhaust gases are properly vented.

a weRNlNG
Do not touch or servlc,¡ rny hcatcd cdrau¡t
componGnts. Allow sufñclcnt ümc for où¡urt
oompontnts to cool to toom tempcreture bslorr
attcmpüng any scrvlce procedure' Contect wltlt hot
exhaust systcm component¡ can Glutc swêns
pensonal lnlury or death.

FIRE PROTECTION

A WNRNING
Refer to local rnd fcdcral ñre regul¡üon¡ for
guldcllnes for proper slte frre protectlon. Flres can
cauac scve¡! personal lnlury or dcath.

, j,
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SAFETY

FUELS

GENERAL

A WARNING
Ensure that ttrcrc ar. no leaks ln the fud supply.
Englne fuels etr hlghly combustlblc and crn lgnlte
or cxplode caudng severe pensonal lnfury or dcath.

GASEOUS

A WERNING
Do not lnhal¡ gtt.ous ft¡eh Somc componentr ol
lurl gar ¡¡c odorlc¡s, t¡stGle¡s, and hlghly toxlc.
lnh¡l¡üon of gercour fud¡ ctn ctulc tcvcrt
pcnonel lnlury or dc¡th.

A WARNING
Shut off the fuel supply lf a gaseous cnglne has
bccn crankcd ¡xccsslvely wlthout startlng. Grank
thc cnglne to purge the cyllnders and exhaust
system of accumulated unbumed fi¡el. Fallure to
purg. accumulatcd unbumed fuel ln thc englne and
odraurt ryrtcm c¡n rtsult ln rn etçloslon rrsulüng
ln ¡ryc¡r prnonel lnfury ordæth.

uoutD

A WARNING
Do not lngcrttlquld fuds orbrerthc ln lhclrvapors.
Uquld fuclr mry bc hlghly toxlc and can rcsult ln
rcvc¡c prruond lnlury or death.

A WERNING
Uer prolcctlur rqulpment when worklng wlth llquld
fuclr end r.l¡t d components. Uquld fud can be
abcorbad lnto lhc body rcsultlng ln scvetc personal
lnfury or d¡dt.

INTOXICANTS AND NARCOTICS

A WARNING
Do not altow anyone under the lnñuencc of lntoxl'
cants and/or narcotlcs to wort on or around
lndustrlal englnes. Worl¡ers under th¡ lnfuctlcc of
lntoxlcants and/or narcotlcs arç a haz¡rd both to
tüemselvcs and othcr employees ¡nd cen Gluta
aeverG pcrconal lnlury or death to $cmedvt! ol
ollrers.

PRESSU RIZED FLU IDS/GAS/A¡R

a WARNTNG
Nevcr u3r prt turlzcd îulds/g¡¡/¡lr to cl¡¡n doü'
lng or body partc. Never use body partr ùo chcck lor
lciks or llow ratc¡' Prc¡surlzed fuld¡/ga¡/¡lr ln'
lected lnto the body can cause sevGll pctlonal
lnlury or death.

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

PROTECTIVE GUARDS

A WNRNING
Provldc gurrdlng to protect Pêtron! or ¡ür¡ctr¡ruc
lïom rctaüng orhcated pâËs. Gont¡ctlvlür rotaüng
or heated partc can result ln severc pcnonel lnlury
or dcath.

It lsthe responslblllty of lhe englne ownerto rpcclfy
and provlde guardlng.

SPRINGS

A WARNING
Usc approprlatc equlpment and protcctlvc gcar
when scrulclng or uslng products that conl¡lns
rprlngr. Sprlnga, undcr tcnslon or comprtdon,
can cfrct ll lmprcpcr cqulpment or proccdutt! tr.
ur¡d. Fallurr to t¡k¡ adcqurto pncluüont Gtn
rc¡ult ln ¡ülou¡ pesonal lnlury o¡ do¡llt'

{^
t,..,.r

tr
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SAFETY

A WERNING A WARNING

A WARNING A CEUTION

TOOLS

ELECTRICAL

Do not ln¡tell, set up, malntaln, or operate any
elec'trlcal tools unless you are a technlcally quall'
ñed lndlvldu¡l who ls famlllar wlth lhem. Electrlcal
lools usc cleclrlclty and lf used lmproperly could
cause sêvüe personal lnfury or dealh.

HYDRAUUC

Do not lnctall, set uP, malntaln' or operate any
hydraullc tools unless you ate a t¡chnlcally quall'
ñed lndlvldual who ls famlllarwlth them. Hydnullc
tools u¡c cxtemely hlgh hydreullc ptussurc and lf
uscd lmproperly could c¡u¡e severe perconal
lnfury or death.

A CAUTION Always follow têGom-
mcnded proccdurcs

when uclng hydraullc tenslonlng devlces' lmpropcr
uso ol hydraullc tenslonlng tools c¡n ctuse severe
englnc damage.

PNEUTANC

WELDING

GENERAL

Gomply wlth thc welder manufacturcr'l rçcommcn'
datlons for procedures concGrnlng prcpü u¡r of
ttre welder. lmproper welder use can tr¡ult ln t vêlu
personal lnlury or death.

ON ENGINE

Ensuro thattlrc wcldcr ls
propcrly groundcd be-

fore attemptlng to wcld on or nctr tn cnglnc. F¡llure
to properly grcund thcwelder could rc¡ult ln ¡ctters
englnc damagc.

A CNUIION Dlsconn¡ct füc lgnltlon
h¡rnc¡c b¡forc wcldlng

on or near en englne to ellmln¡te chrrglng of an
lgnltlon system capacltor. Falluru to dlæonncct thc
lgnltlon harness could result ln ¡cvcrc cnglnc
damage.

A WARNING
Do not lnstall, set up, malntaln, or operate any
pnrunrüc tools unless you are t technlcally
qurltllod lndMdual who ls famlllar wlth them.
Pncr¡m¡üo tools use prcssurlzed alr and lf used
lmprcprrly could cause scvere personal lnfury or
dctlr.

WEIGHT

A WERNING
Alrrayr conslder thc welght of the ltem belng llfted
¡nd ur only properly rated llftlng equlpment and
rpprovcd llfüng methods. Fallure to take adequate
prrcuüon¡ can trsult ln scrloue pcnronal lnlury or
d¡¡üt.

A WERNING
Ncvcr walk or stand under an cnglnc or component
whllc lt l¡ ¡uspended. Fallure to adherc to thls could
result ln severe pcrsonal lnlury or death.
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sEcfloN 1.05

GENERAL INFORMATION

(' ,ì

Table 1.05-1. Engllsh To ftletrlc Formula Convcrslon Tabla

leblc l.O5-2. tctrlcTo Engllsh Formul¡ Convcr¡lon T¡ble

.')

212.F-32+1.8'1(þoGdivided by I .8
Fatvenheit to Degrees

148 = 148 x 3.785i1 r 5d) L
Gallons multiPlied 3.7853 lilres.

GalloßtoUtres

8 oz. = 8 x 29.57 sz'37 ccFluid ounces multiPlied bY 29.57 equals
cub¡c cenlimetels.Fluid Ounces to O¡bic Centimeters

45 psi = 45 x 6.8947 - 310 kPaPounds Per sguaro
equals kiloPascas.

inch multiplied by 6.8947
Pour¡ds per Squate lnch to
Kilopascals

45 psi = 45 x 0.0703 = 3.2 kg/crÊ

993Íl Psi = 993Ít x 0.0690 = 685 BarPounds pef square
equals bars.

inch multiplied by 0.0690
Pounds per Squa¡e lnch to Bars

t45 it-lb = 145 x 1.3558 = 197 N'mFoot pounds multiplied by 1.3558 equals
Newton-melers.Foot PounG to Neurton-meters

360 ¡n-lb = 3d) x 0.113 = ¿10'7 N'mlnc{t pounds muttiplied by 0.113 equals
Newton-meters.lnch Pounds to Newton-meters

22,550 lb. = 22,550 x 0.4536 - t0'229
Pounds multiPlied bY 0.4536 kilograms.

Pounds lo Kilograms

2l oz. = 21 x 28.35 = 595 9Ounces by 28,35 equals
Ounces lo Grams

9388 cu in. 9388 x 0.016¡9 I53.9 L
Cubic inches multiPlied by 0.01639 equals litres.

Cubic lnchee lo Ulres

2-518 in. = 2.625 x 25.4 . ô6.7 mm
lnches to Mlllimeters

H)(AIIPLEFORiIULACONVERSION

1O0" C o l(|() x 1.8 + 32 = 2'12' Fby 1,8 plus 32

P:flÍffi 
"Î,*israde 

to Desrees

560L=560¡9.!Q4:148gallons.Utres multiPlied 0.2etUtræto Gallons

236 cc = 23ô x 0.0338 * 7.98 oz.Cubic centimeters multipl¡ed bY

f,uid ounces,
0.0338 eguals

Cubic Centimeters to Fluld Ounces

3'tO kPa. 310 x 0.141i o 45.0 psiKilopascals multiplied by 0.145 equals pounds

Pet square inch.Kilopascals
(psi)

lo Pounds per Square lnch

3.2 kg/cm2 =3.2x14.22 c 46 PsiKiloorams Per square cent¡meter
14.22 equils Poúnds Per square

multlplied Þy
inch.K¡¡ooraÍis oer Square Cenlimeter

ió Pöun¿s i¡er S{uare lnch (Ps¡)

685 Bar = 685 x 14.5 - 903Íl psiBars multiPlied
sguare incì.

by 14.5 equals Pounds Pø
Bars to Pounds Per Square lnch

197 N.m = 197 x 0.7375 = 145 tt-tbNewton-meters multiplied by 0.7375 equals
loot poundsNewton-meters lo Foot Pounds

40.7 N.m = ¿10.7 x E.t5 s 380 inJbNewton-melers multiPlied bY 8.85 equals
inch pounds.Newton-mEters to lnch Pounds

10,228 = 10,228 x 2.205 = 22'553 lb.
Kilograms mull¡Pl¡ed 2.205 equals Poundsto Pounds

= S95 x 0.03527 = 21.0 oz.595 gGrams 0.03527 equals ounces.
Grams to Ounces

= 153.8 x 61.02 - 9385 cu. in'153.8 LUtres multiPlied 61.02 cubic inches.
L¡tres lo Cubic lnches

67 mm = 67 x 0.03s17. 2.6 ¡n.
M¡llimeters multiplied by 0.03937 equals inches.

Millimeteß to lncies

EI(ATPI-EFORTULAcoNvERSlOll
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GENEHAL INFORMATION

INTAKE MANIFOLD PBESSURE
CALCUI.ANONS
The only way to know for sure how much power thc
engine is producing is to know the intake manifold
charge density. For a constant horsepower, the intake
manifold charge density must remain constant. !n

addition, it ls important to remember that at different
allih¡des the aùnospheric pressure will be different
wtrlch, in tum, will produce different charge densiües br
the same power ouþut Understanding his, intake
manifold prossure can be calculated br various alti'
tr¡des and intake manlfold temperatures. Given below is
a sample calctlation you can model to determine intake
manifold pressure at your site.

P2=P1 xT2
T1

where: Pl = fiil load intake manifold
pressure atWaukesha

Tl = fttllload intake manÌÍold
temperature at Waukesha

T2 = lntake manifold temprafure at
slte

Because the abore equation is based onthe ldealGas
Law, it is required fiat all of the values be conected to
'absolute." To do this, add ttre afnosPherio pressure (ln

thE same units) to the pressures, and 460 to the
temperatures if using degrees Fahrenheit ø.2'13 to fte
temperature if using degrees Celsius.

For example, b a I 2V-AT25GL operating at Waukesha
wiüt 41'Hg intale manibld pressune and 120'F intake
manifold temperature, the full load absolute intake
manifold pressure equals lhe manibld gauge pressure
plus the aùnospheric pressure:

Pl =41n Hg + 8.5" Hg =7o.5" Hg

The absolute intake manifold temperature equals:
Tl =120"F+46O=580"R

At a particular 12V-AT25GL operating site, the intake
manifold temperature is:

T2=105"F+460=565"FÌ
The full load absolute intake manifold pressure is found
by:

P2=7O.5xãffi6
P2 = ffi.7 Hg

The aünospherlc pressure at this site ls an average
24.7'Hg, therebre the full load intake manifold gauge
pressure is:

68.7 Hg - 24.7 Hg =44'Hg

lf s¡tg afnospheric pressuro is unavailable, 
,

Táble 1O5-3 can be used as an altemadve; however' I

you will need to know site elevaüon' Do not call the
loc¡l weather ¡arvlce lor aünorphcrlc prcssure
because thcy may be locatcd at ¡ dlflc¡cnt ¡ltltude.

Tablc 1.05€. Prc¡surt T¡bb

,)

40,000 5.54

39,000 5.81

38,000 6.10

37,000 6.39

36,000 6.7r

35,000 7.04

34,000 7.38

33,000 7.73

32,000 8.10

3t.0@ 8.48

30,000 8.88

29,000 9.æ

28,000 9.72

27,OOO 10.16

26,000 r0.62

25,000 11.r0

24,000 Ít.59
23,000 r2.10

æ,,w 1z.tr¡

21,000 t3.t8
20,ooo 13.75

f9,@o r4.3fl

18,000 t4.91

r7,000 r5.56

18,000 t6.21

15.m0 r6.88

14,0(¡O 17.57

13,000 r8.æ
12,000 19.03

11,000 't9.79

10,000 20.58

9,000 21.38

8,000 42.æ

7,000 23.09

6,000 æ.96

5,000 24.89

4,(þ0 25.84

3,000 26.81

2,000 27.82

r,0@ 28.8ô

0 æ.92

SrfE ALlTruDE
(bcr) 0n.hs)

PRESSURE
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GENERAL INFORIIIAT¡ON

lr
WIRING REOUIREMENTS

All electrlcal equipment and wiring shall comply with

applicable local codes. This Waukesha standard de-

ffnes additional requirements for Waukesha engines.

A WARNING

5. An elecbical grade RTV should be applled around

the wires entering all elecüical devices such as Murphy

Junction Boxes ànd gas valves, Syncro Start spead

switohes, mlcroswitch boxes used in conlunction with

safety equipment, solenolds, etc. An electrical grade

RTVis to be applied immedlately 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 dtip loop

will reduce the amount of moisture entering electrical
device via the wireE if an electrical grade RTV doEs not
sealcompletelY.

7. The following procedures should be follound for

wires entering engine iunction boxes:

. Bottom enüance best and side enüance second

best.

. lnsert grommet in opening to Protec:t wires.

. Wires to contain "drip loop' before entering box,

except where using bottom enFance.

. When installing ffexible conduit, use sÙaight connec-

tor for side enfance. lf top enfance 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 appearancs and not by st¡ortest distance'

10. lnstallation connection wire must be coiled and

secured to provide protection dwing shipment.

11. Each end of flexible metal conduit must have an

insulating sleeve to protect wires frorn chafing.

A WARNING

Do not lnttall, set uP, malntaln, or operate any
elcctrlcal eomPonents unle¡s you are a technlcally
quallñcd lndlvldual who ls famlllar wlth thc elcctrl'
cal etemcntc lnvolved. Electrlc¡l shock can Gause

severe perronal lnlury or death.

A WARNING
Dlsconnec-t all electrlcal power suppllcs before
maklng any connectlons or ecrvlcln g any part of the
electrlc¡l 3y¡t m. Electrlcal shock can cause se'
vere personal 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) inch intervals, closer where necessary with tie
vúraps. Power wires (24 volts or greater) should never

be run together with any other inshument or control

wires. Spacing for these types of wires should be

six (6) inches minimum to eliminate elecüical "noise"
problems in the insFument or conbolwires.

2. All wires should be mounted off hot areas of the
engine with insulated clips, at intervals of no more than

¡rèPe (12) inches, closerwhere necessary. Wres must

never be run closer than six (6) inches to exhaust
manifolds, turbochargers, or exhaust pipes.

3. ln cases wfrere 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 spaced at no more than twelve (12) inch

intervals.

4. When wires run through holes, rubber grommets

shoutd be installed in holes to protect the wires. Wres
should never be run over rough surfaces or sharp edges

without protection (see ltem 11).

A CAUTION Do not use non-electrþ
cal gradc RTVs. Non-

clcctrlc¡l RTV¡ can cmlt corroslvc gases that can
damage clectrlcal conncctora.

Always label'HIGH VOLTAGE'on englne mounted
cquliment over 24 volts. Fallure to adhere to thls
wårntng could result ln personal lnlury or death'

12. All engine mounted electrical equipment over
24 volts shãll have "HIGH VOLTAGE" warning decal'
Decalto be attached to allthe equipment and iunction
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 iniunction boxes, ouüet

boxes, or equipment boxes. Wire splices shall not be

located ln the run of anY conduit.

FORM 6278 First Edition
1.05 - 3



GENERAL INFORMATTON

POWER REQUIREMENTS FOR CUSTOM
ENGINE CONTROL@ PRODUCTS

Table 1.05-4 provides you with the power requlrements
for Waukesha's Custom Engine Confol@ (CEC) prod'
ucts. An oscilloscope must be used to verify ripple
limiùations. All power connections must be in accor-
dance with the applicable elecfical codes.

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

CAPACITIVE DISCHARGE AND
GROUNDING
A Capariüve Discfrarge (GD) ignition system, such as
the GEC lgnition Module, requires an e¡<temal power
s(rurce and særial widng requirements.

This ignition system contains several large energy
storage capacitors. When firing a spark plug, the energy
stored in one of ürese capacitors is rapidly discharged
into an ignition coil wlrich 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

Trbl¡ 1.05.4. Pornr Brgulnmontl ForWruk¡¡hr Gu¡tom Conbolo Product¡

NOTE:

by drawing energy frorn the power supply-as quickly as
póssible, reéulting in a high cunent frow (typically

bo amps or more) in the power supply wiring for a short
perÍod of time.

The average ignition system cunent remains low
(1 or 2 amps UeÞending on the number of cylinders,

engine speed, and supply voltage) since the high
cunEnt only flows for the short period of timE and
virtr.rally no currentflows the rest of the üme. However,

the wiring must be sized for the high lnstantaneous

cunents.ln addition, the grounding' particularly where
the ground is "referenced,' becomes more criücalwhen
elecrlronic conüols are used on engines havingthis type
of CD ignition system.

Wth lgnition power supPly cunents of approximately

30 amþs, the resistive voltage drop of the wiring can

easily ieacTr a volt or two. As a result, it is necessary to
referãnce all of thE grounds to thE same point Since
many elecüonic sensors are intemally grounded' the
engiñe crankcase has been chosen as THE GROUND

refãrence to minimize problems with sensor signals. By

following the recommended wiring and grounding
procedures, the concems associated with the ignition
power supply wiring voltrage drops can be greaüy

reduced or eliminated.

ît,

Tu¡bocharoer Control
Module fiëu system 24 21.6 - 30.0+25Io, -1Oo/o less lhan 2 t.5

24Air/Fuel Module (AFM) System +25</c, -1O/o less than 221.6 - 30.0 2'5
(all rich burn aPPllcalions)

18.0
flean burn aoolications on VHP 6' cylinder afti all vGf engines)

32.0
flean br¡n æolicaûiors m a[ AT

aril wP te &'te cYfirÉer en$nes)

24Detonal¡on Sen:;ing Mo'dule
(DSM) System

21.6 - 30.0+25fo, -1O'/o less than 2 1.5

lgnitlon Module (lM) +3Íì%, -58%24 10.0 - 32.0n less than 2t 2 (typlcål)

NONNAL
VOLÎAGE
(voltr DGf

CECPRODUCÏ ÎOLERANCE RANGE
OPERAT1NG

(voltr DC)

PEAK-TO-
PEAK

RIPPLE
(volùr AG)

OPERANilGCUBRENT
(mp¡)

f.os-4 FOFM 6278 First Edition



sEcTloN 1.10

DESCRIPTION OF OPERATION

a')

CUSTOM ENGINE CONTROL@
DEÍOI.IATION SENSING MODUIE SYSTEM

SYSTEII DESCRIPTION

Detonation is the autoignition of end gas after the spark
plug has firEd that is not being consumed in nonnal
ilame-front reaction in an engine's combustion cham'
ber. When thls happens, two pressure waves, created
by the two flame-fronts, slam together creating a high
piessure pulse which causes an audible "ping' or
iknocf knovwt as detonation. Avoiding detonation
conditions is critical since detonation is typically de'
structive to engine comPonents'

Detonation is caused by site conditions and/or engine
misadjusùnent, not the en$ne. The conditions that
promote detonation are exüemely complex. See "Deto'
nation Theorf in this section for a definition of
detonation and examples of detonation promoters and
reducers.

To prevent detonation from occuning, Waukesha
Engine has developed an elecbonic Custom Engine
Coñrol@ Detonation Sensing Module (DSM) systern
that is designed to function with spark ignited Wauke-
sha AT, VGF (12 and 16 cylinders), and VHP engines
(see Figure I .1 0-1 ). The DSM system protects Wauke'
éha spark ignited gas engines from damage due to
detonation.

NOTE: For ma:<ìmum engine protection, the DSM

system must be connected to a safety shutdown.

COIIPONENTS

The DSM, and its related system, are designed to
function with the CEC lgnition Module through a 14 pin

DSM expansion port (see Figure 1.10-2). The DSM
system atso inctudes a Waukesha designed eleclronic
ntrEr, fnocf sensors, and a number of interconnecting

cables ar¡d hamesses that may vary depending on the
appllcaüon (see Figure 1.1(}.1).

The DSM system is customlzed for each application
with a personal computer. Minimum requirements
include ån aOZgO-t2 Mhz microprocessor' a 3.5 inch
high density (1.44 MB) floppy disk drive, an RS-232
søal port anO l¡tS-OOS 3.3 or higher. However, a 386
or486'based computerwith both hard and floppy drives
and a printer port is sÙongly recommended.

jr

Fþun t.lO.t. CEG D¡ton¡tlon Sonrlng llodulr
SYrtrn

CEC IGN,IION NODULE

14 PIiI CONNECTOR

Flgurr t.1O-2. CEG lgnltlon tlodul¡ W¡th 14 Pln DSll
ExPmdon Polt

The schematic in Figure 1.10'3 illusfates the eleoüonic
route of the DSM system.

äüu'"*"'"-.:jrlì.- 
"".'."'

l:r:,-l;..:.,-...^....-!.

ÍF;,',:::r*il;,;,::.iÐ
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DESCRIPTION OF OPERATION

WAUKESHA E UCTTVE S DErONAnON SEtttSnTTG ïIODULE SYSTEr

DETONATION SENSING
ilODULE

DETONAÎON SENSI}IG
IIODULE FILTER

|GNMON ilODULE

ÎTING DISC
AND'D" LEAD

PRIIIARY
COIL HARNESS

KltocKsENsoRs

DCVOLTAGE
souRcE

-Ðt-
ffiaaa

lml
-il¡a oo

Flgurc 1.1O€. Drtonatlon Srnrlng llodul¡ Syltlm Layout

cANADt¡At{ SÎANDARDS ASSOCTATTON (CSA) rcNmON nUNG ADJUSTIIEi{TS
{. f^

(,""
The DSM system m€ets North American Canadian
Standards Assodaüon (CSA) Glass l, Division 2,
Group D Hazardo¡s Location requirements. Underthis
classillcaüon, the DSM systern can operate safely in
locations where there is danger of explosion due to the
presence of flammable gases.

A cnuiloN Never substltutc any
componmtr ol the CSA

certlñcd DSM syrtem. Substltutlon of compononts
may lmpalr ¡ultablllty for Glass I, Dlvlslon 2
Group D Haz¡rdou¡ Locatlon requlrements. Dlsre-
gardlng thls lnûormatlon could result ln product
damagc and/or prsonal lnlury.

ENGINES SERVED

Gurrenüy, he DSM system is designed to function with
spark ignited Waukesha AT' VGF (1 2 and I 6 cylinder$,
and VHP engilnes. All information about the engine
model and appllcaüon is programmed to the DSM
module using a personal computer.

The DSM system functions by mmitoring vibrations at
eactr cyllnder yuith knock !¡cn!¡or!. Wttcn a dgnal
exceeds a detonation threshdd, the DSM system,
through the CEG lgniüon Mod¡le, ætards þlüon üming
lncrementally. lgrrition üming is adlusted on an lndMdu-
al cylinder basis or in "rylinder pairs." The dEscdpüons
that bllow describe lhe adiusünent made on the
different engines.

. On 6 andl2cylinderVHPengines, oneknod< sensor
is mounted below each cylinder head. When detona'
tion is detectedwiürthe DSM system, igniliontiming is
adiusted on an individual cylinder basis.

. On I and 1 2 cylinder AT engines, one knock sensor is
mounted on each cylinder head. When detonation is
detected with the DSM system, ignition timing is
adiusted on an individual cylinder basis.

. On 12 cylinder VGF engines, one sensor is mounted
fortwo adjacent cylinders (6 sensors total); however,
when detonation is detected ignlüon üming ie still
adiusted on an indivldual cylinder basis. lndMdual
timlng ls possible because the en$ne altemately
fitps a cylinder on each en$ne bank but the knoc{<

s€nsor works for adþcent cyllnders on the same
engine bank.

t.ro - 2 FORM 6278 First Edition



DESCRIPTION OF OPERATION

| '.,

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

. On 16 cylinderAÍ engines, one sensor is mounted on
each cylinder head but ignition timing is adiusted ln
'cylinder pairs.' Timing adiusts for two cylinders (one

on each bank) at once when detonation is detected
by either sênsor of the paired cylinders.

. On 16 cylinder VGF engines, one sensor is mounted
for two adiacent cylinders (8 sensors total). lgnition
liming is adiusted in "cylinder pairs." Tming adiusts
for two cylinders (one on each bank) at once when
detonalion is detected by either sensor of the paired

cylinders.

OPERATOR INTERFACE

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

. "Porrer- "Alarm," and "Shutdown" lights (LEDs) on the
frontpanel of the DSM rnodule (see Figure 1.10'4)

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

. the capability to drive remote alarms or lights

Exemple: For 6, I, and 12 cylinder engines the DSM

module can detect if a sensor has been damaged or
disconnected. In either event, a default timing value is
imposed for the cylinder associated with the lost signal.
In addüon to imposing the default timing, the DSM

module will also illuminate the yellow alarm LED on the
font cover, provide a signal for a remote alarm, and will
display üre error code on the LCD within the DSM

module.

NOTE: For 16 cylinder engines a sensor test musf ôe
perîormad to detect a tost sensor. The lost sensor check
procadure ís explained ín Section4.lQ Lost Sensor
Check Test On 16 Gylinder Engines. A test for lost
sen¡tors should be performed whenever the safety
æntols and alarms aretested on the engine.

Flgure 1.104. Detonatlon Senclng fodul¡ Front Pan¡l

Figure 1.10-5. Detonatlon Senllng tlodul¡ LCD

A WERNING
For maxlmum englne protectlon, thc DSM system
must bc connected to a safcty ¡hutdown. The DSil
systcm l¡ consldcred asafcty ryltcm üd, t3 !uch,
mu¡t bt connected to shut down thc cnglnc lf thc
englne cannot be brought out of dctonatlon. Dl¡rr'
gardlng thl¡ lnformatlon could rcsult ln scvcro
pereonal lnlury or death.

NOTE: Refer to Section 2. tO DSM System Power And
Alarm Connectlons for installation.

(')
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DESCRIPTION OF OPERATION

THEORY OF OPERAilON
The DSM system senses detonation with a technique
called "windowing." This technique allows the DSM

system to look for detonat¡on only during the combus-
lion time when detonation could be present.

The ïindovt''opêns shorüy after the spark plug fires to
eliminate the efÞcts of ignition noise. This noise is
caused from the firing of the spark plug and subsequent
'ring-ouf of coils. The"endof samplewindovf isclosed
near the end of the combustion event. This is a
predetermined angle after top dead center (ATDG) ¡n

crankshaft degrees at which the "windovt' is closed
(programmable) (see Figure 1.10'6).

Fleun 1.10.6. Wndowlng Chart

For 16 cylinder engines, tre window opens after a short

delay foll-owing the firing of the first cylinder in the cylinder

pair lust as ii does in ü¡e other applications, but the

idnOäw closes temporarlly during the firing of the second

cylinder in the pair. The window is opened again to look at

üre second ryiinder during its combustion process' The

DSM then clôses the "windovy'' after the programmed

delay relative to the second cylinder in the "pair''

The DSM module monitors for detonation using the

ftequency ouþut of each cylinderwith engine mounted

knock sensors.

During detonation a unique vibration called "knocK

frequãncy is produced. Knock frequency is iust one of

many freiuencies created in a cylinder during engine

operation. The knock sensors mounted at each

cytinOet convert engine vibrations to elecüical signals

wtr¡cfr are routed through a Waukesha designed

etectronic filter (electronic filters are engine model

specific) (see Figure 1.10'7). This filter.removes the

eiecricâ signals that are not associated w¡th detona'

tion and routes the knock signalto the DSM module'

When the filtered signalexceeds a predetermined limit

(detonation threshold), the DSM rnodule, in coniunc'

iion with the lgnition Module, retards the ignition timing

for the cylinder (or cylinder pair in 16 cylinder applica'

tions) aslociated with that sensor. The predetermined

limit or detonation threshold can be reprogrammed
using the DSM system software and a personal

computer.

The DSM system confols timing between two predeter'

mined limlts. The ma¡<imum advanccd timing (name
plate timlng) at which the system will allow the engine to

äperate is Tre Most Advanced Timing þrogrammable)'
T'he minimum advanced timing at wtrich the system will

allow the engine to operate is the Most Retarded lming
(programmable). Several factors go into the selecüon of

äre ietaro limii, including exhaust temperaUre and

emission considerations.

r
l- .,'

PRESSUFE PSIA
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" Èñoorst¡tpue
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I

s' TDC 300 600
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ln the event that üre DSM system senses detonation,
the ignilion timing will be retarded at a predetermined
rate (programmable) until either the signal from the
sensor falls below üte "detonation threshold" or the Most
Retarded Tlmlng position is reached. Should detonation
continueoncethe Most RctandcdTiming is reached, the
DSM module will illuminate the "Shutdown'llght on the
module's cover after a predetermined period of time
(programmable), and provide an ouþut that can be
used to sttut the engine off or activate other warnlng
devices. As soon as conditions permit, the DSM system
will advance spark timing to the original set-point at a
predetermined rate (programmable).

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

On 16 cylinder VGF and VHP applications, 20 degrees
of authority are available when ü1e 'D" lead of the
lgniüon Module is grounded, and 25 degrees of author'
ity are available when the "D' lead is ung¡ounded.
HowwEr, these two separate ranges of adiustment
overlap by 16 degrees so a total span of 29 degrees is
available.

On 16 cylinderAT apptications, 2O degrees of authority
a¡e available when the "D" tead of the lgnition Module is
grounded, and 19 degrees of authority are available
wtren the "D" lead is ungrounded. However, these two
separde ranges of adjustment overlap by 16 degrees
so a total span of 23 degrees is available.

NOTE: lgnîtton tìming varies for each engine applica'
tfut. Rcfer to the engíne nameplate for engine timing

|BTDC) or the Custom Engine Gonüd@ lgnition
Modt¡le lnstallation, Operation, And Maintenance
Manual Form6253 or Form6272 (for Models 811,
,211, arú 1611) far more information.

The rystem also has a predeterrnined default timing
value (programrnable) that is used during a predeter'
mined yvarm-up time period þrogrammable) and when
a low sensor ouþut is detected. During engine wann-
up, the DSM system is disabled and is not protecting üe
engine so the defaulttiming value is active. The purpose
of this delay ls to prevent misleading vibraüon signals,
that may exist during the time ürat the engine ls warming
up, fom being inconecüy detected as detonation
signals. \Mth careful selection of the default timlng value
and üre warn-up time period, it may be possible to
improve synchronization characteristics because the
engine should have better speed stability at the retarded
(from nameplate) default timing.

DETONATION THEORY

Detonation has been a known adversary of engine
operation for many years. Avoiding detonation condi'
tions is critical slnce detonation is typically desfuctive to
engine components. Severe detonation often damages
plstons, cylinder heads, valves, and piston rings.
Damage fom dEtonation wlll eventually lead to com-
ptete failure of the affected part. Debnation is prevent-

able; however, the conditions which promote detonation
are exbemely complex and many variables can Pro-
mote detonation at any one time. This secüon defines
detonation and givesexamples of detonation promoters

and reducers.

tn normal combustion, the fonrard boundary of the
buming fuel is callEd the 'ffame-front." Research has
shown that combustion in a gaseous air/fuel homoge'
neous mixture ignited by a spark is cfiaractedzed bythe
more or less rapid development of a frame that starts
from the ignition point and spreads oonünually outward
in the manner of a grass fire. When this spread
csntinues to the end of the chamber without abrupt
change in its speed or shape, cornbustion is called
"normal.' When analyzing detonation, however, com'
bustion is never normal.

Detonation is duetothe autoignition of the end gas after
spark ignition has occr¡rred wh¡ch is that part of the
airfuetcharge wtrich has notyetbeen consumed inthe
normal flarne-front reaction. When detonation oocurs, it
is because compression of the end gas by elgansion of
the bumed partof the charge raises its temperature and
pressure to the point wtrere the end gas autcigniþs. lf
ihe reaction of autoignition is sufñcienüy rapid and a
sufficient amount of end gas is involved, the two
flame-frontrs will collide with sufficientforce to be heard-
This is refened to as audible "ping" or "knock.'

The tendency to detonate will depend chiefly on the
temperature and pressure of the end gas in the
combustion chamber. Any change in engine operating
characteristics wtrich affects end gas temperaü,re will

determine wfrether combustion will result with or without
detonation. The greater the end gas pressure and

temperature and the time to wtrich the end gas is

exposed to this severe stress, the greater will be the
tendency for the fuel to detonate.

tl
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DESCRIPTION OF OPERATTON

Detonation is an extremely complex subieot when
dealing with internal combustion engines. The number
of unpredictable variables in act¡al field running en'
gines can be enormous. Table 1.10-1 lists the promot-
ars and reducers of detonalion.

Tablc 1.10-1. Drtonatlon Promoler¡ And R¡duc¡r¡

Lean Air/Fuel RatiosRich Alr/Fuel Ratio
(Lean Burn Engine)

Lean or Rich Air/Fuel Ratios
(Without Engine Overload)

Stoicûiometric Ai/Fuel Ratio
(Rich Bum Engine)

Ugtter Engine LoadHigher Eng¡ne Load

H¡gher AtmoËpherlc HumidllyLower Atmosphalc Humldlty

Higher Engine SpeedsLower Engine Speeds

Lower CoolÜlt T€mperaturesHlgher Coolant Temperdures

Lower lnlet PressureHigher lnlet Pressure

Lower Compression RatiosHigher Compression Ratios

Less Advanced Spark lmingMore Advanced Spafi lming
Highr Octane FuelsLower Octans Fuels

Lower Cylinder TemperaturesHigher Cylinder Temperature

REDUCERSPROiIOIERS

DEFINITIONS
AutoGal: At¡tomatic calibration of the detonation
threshold by the DSM Terminal Program.

NOT* After ddng any removal, teplr, or replacement
of angìne cyilne.r heads, cylínder liners, cylíndet
gaskete, pìsþttc, or knock sensoß, t e DSM sptam.
mus/ b ¡e-AttoOaled usîng thø DSM Terminal
Prqran and aptsonal computer.

Dat¡-Sd: A daùa-set is a group of site spec¡fic data
points that are created and then stored within the DSM
modJle. The DSM data-set includes values for: Most
Adrvanced Tìming, Most Retarded Tming, End of
Sampe W¡ndow angle, retard and advanced timing
values, wann-up delay time, and shutdown delay time.

Dcfrult Tlmlng: The default timing is the retarded
igniüon üming lmposed by the DSM system when it is
not protectng against detonation. The DSM systern
activates default timing for a cylinder when the cylin-
der's s€nsor is disabled, when the sensor fails, and
during engine warrn-up delay. (PC programmable)

Detonatlon: Detonation occurs wtren partof tre airfuel

cfrarge cannotwait for the normal fl ame-front, wttich was

started bythe spark plug, to pass completelythroughthe
combustion ctramber. The adrrancing flame-front heats

and squeezes the unbumed mixture until it explodes o1

autoignites. A good comparison is a grass fire. Normal

combustion is similar to a grass fire. lt begins at one end

of a field, and üe flame-front progresses in an orderly

manner through üre fietd. When all of üre grass is bumed,

the combulion stops. During "grass-deùonation,' üte
gnass would begin buming normally, but befure thE

ffames cq¡ld sweep through the lengür of he field, sorne
porlion of the unh.¡med grass would burst inb frarnes.

ilvhEn this happens in the combustion cÙramber of an

engine, two pressure waves, associated wth the turo

flame-fronts, slam together and cause thg audiUe "ping'
or Tnoo*.'

Deton¡tlon Lancl: Voltage that a detonalion signtal

must exceed before the engine is considered to be in

detonation and individual cylinder timing is retarded.

End of Sample Wndow: This is a predetermined angle

after top dead center (ATDC) in crankshaft degrees at
which the window is closed. The window is used so that
detonation is only looked for during the combustion

event. (PC programmable)

EPROlrl: Erasable Programmable Read Only llemory.
This is the same as ROM þermanent memory) when

speaking abant programming the DSM module. The
term EPROM i¡ used to describe tha etecüical cfiipthat
resides in the DSM module.

Fllten The filter isolates tñe "knock" ftequenry from

background engine noise and other frequencies.

lnteÉacc Program: The personal computer prograrn

that is used to create data-sets and communicate with

the DSM system.

Knock Frequency: The unique vibration or frequency

that an engine exhibits while in detonation.

Knock: Engine detonation.

Knock Sensor: Converts engine vibration to an

electrical signalto be used by the DSM filter to isolate
the "knock" frequency.

LCD: Uquid Grystal Display. Numerical display located
insidethe DSM module, thatinformsthe system operabr
of cr¡nent DSM E/stêm statt¡s via coded messågos.

I
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/,
LED: Ught Emitting Diode. A semiconductorthatemits
light (not a light bulb) and is used as power, alarm, and
shutdown indicatorE, located on the front of the DSM
module.

llost Advanced Tlmlng: The ma¡timum advanced
timing at wtrlch the DSM systcm witl allow tlre engine to
operate (nameplate timing¡. (PC programmable)

Most Rctrrdcd Tlmlng: The minimum timing atwhich
the DSM system will allowa cylinderto retard in orderto
conbol detonation (PC programmable)

Pre-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 initiated by
the lgnition System's spark. Therefore, it is not
possible to control pre-ignition with the DSM system.
RAM: Random Access llemory. RAM, temporaryDSM
system memory is used to evaluate "tesf data-sets
before storing to ROM. The contents of RAIVI 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 memory
the data-set information is not lost when power to the
DSM module is removed. The DSM module allows a
limited numberof savesto ROM (25 savesto ROM are
possible). Once ßOM has been fully configured, the
EPROM chip in the DSM module must be replaced to
permit further saves to permanent memory.

Sh¡¡t¡lown Dclay: Amount of delay between the
rnornent when the cylinder reaches thE Most Retarded
Timing during detonation and the time the shutdown
waming becomes active ufiile still in detonation.
(PG prognammable)

Slnklng Glrcult: An elecþonic switching circuit with a
slngle ouþut terminal used to provide a path to ground.
This mechanism can be used as a üigger to drive
remote devices such as alarms, lights, and relays.
When the DSM system is operating corecüy it is an
OPEN devlce. Any system fault witl CLOSE the circuit.
The circuit is designed to handle a maximum cunent
rating of l amp and a maximum voltage rating of
50 VDC (no AC voltages are allowed).

Tlmlng Dlsk Rsforence: The angular relationship
between the magnet for the first cylinder to fire and top
dead center ODC).Example: 25'BTDC
Warm-Up Dclay: Amount of delay betwecn lhe time the
engine begins rotratingand when the DSM system takes
controlof ignition timing. While this delay ls acüve, füe
cylinders are operaling at the default timing. The
purpose of this delay is to prevent misleading vibration
signals, that may eist during the üme the engine is
warming up, from being lnconec-üy constr¡ed as
"knocK signals. During the Warm-Up Delay üme, the
DSM system is not protecting against detonaüon.
(PC programmable)

Wndowlng: This technique allows the DSM system to
look for detonation only during the oombusüon time
when detonation could be present.

i)

1
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sEcTloN 2.00

MOUNTING DSM SYSTEM COMPONENTS

.¡

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

NOîE: Unless othetwise shown in Table Z.(n-|, DSM
ret¡ofr kil paû numbers are same as production part
numbers.

NOTE: The ñlters used wih the DSM system are engine
specíñc. lf an inconectfrlter is installed, the DSM system
will apryar to work but will not protect against detonalion.
futonatim can cause severc englne damage.

This cfiapter, Chapter 2 Detonaüon *nslng Modute
S¡afem lnsÞllatlon, elçlains how to mount the
components of the DSM system (Section 2.(Ð), make
wire hamess connections (Section 2.0S), make power
connertons to the DSM module and filter (Section 2.10),
make shutdoum/alarm connestions (Section 2.10), and
make ground connections (Section 2.10). DSM systern
widng dagrams br Ail, VHB and VGF engines are
provided in Section 2.15.

Trblr 2.00-1. Curront DSll Syctem

tFqffi|w t*;;*;:i:;ç:,¡Ð

Flgun¿00.1. D¡tonúlon Smrlng lodulr Syrtrrn

NOTE:'The wiríng dìagnms included Ín thÍs manual are
to be used as areferenceanly. For addilional reference,
use the wìring diagrams received wät the DSM system
when making connections.

A.740412KVGF GL 18 Gllinder

4740412JVGF GL 12 Cytinder

c7û412HVHP 16 Cylinder

A7Q412GvHP 8-r/2

A74p4l2CvHP 9-3/8

0740412HAT-27 f 6 Cylinder

A7404124AT.27

A740,4128AT-25

F¡lter

47401104
A7¡rc11082

Knock Sensor

4740014A (Ver,6.0)Operation, & Ma¡ntenance ManualDSM lnterlace Program and lnstallation,

D740401 (EPROM Ver. 6.0)CEC Detonation Sensing Module

PARTNUIIBERDESCRtPnOilT
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MOUNTING DSM SYSTEM COMPONENTS

740221 (Retrolit)3A740221e'DSM lo lsn¡t¡on" Harness

VGF 16 Cylinder

Hamesses

74O23OB (Retrolil)3E7402304'Filter Power" Hüness

7402258 (Relroft)3A7402258'Filter lo DSM" Hamess

N74o222 (Relroft)3AK740222'Sensor to Filter" Hamess

740221(Fetroft)3A740221D'DSM to lgn¡t¡on' Harness

VGF 12 Cylinder 740ã3OB (Retrofrt)oF7¡102304'Filter Pourer'Hamess

740225C (Retrofi03A740225C'Filter to DSM'Harness

T740222 (Relfdt)3AM74p/222'Sensor lo Fillef Hamgss

74A221(F€rofi)g740221'DSM lo lgnltlon" Hamees

Vl{P 16 Cylinde
7¡t02308 (Retrofit)37¿lO230B'Filter Porcr" Hamess

Gil4ßlæ5 (Rotro,frt)3G7¡r0225'Fllterlo DSM'Hameas

74F,?F.1A(R€trdl)374ù231Át-Box to Filtcr' Harncs!

A74O?P2C (R3ùoft)3AA740/222C'Sensor lo J-Box' Hctn€sg

74f/æ1(Retrofrt)37Næ1'DSM lo lgnit¡on" Harnêss

VHP 12 Cylinder
7402 8(Retroñ03740,2308'Filter Powef Harness

O740225 (Retrofit)3D740225"F¡lterto DSM" Hamess

740291 (Retrofi$3740231'J-Box to Filter" Harness

A740222 (Retrcfit)3¡¡.740222"Sensor to J-Box" Hamess

740221 (Retrofit)3740221'DSM lo lgnition' Harness

VHP 6 Cylinder
74O2æB (Retrofil)g7402308"Filter Powef Harness

Ê74pP25 (Retroff$3E7ß225'F¡lter to DSM'Harness

7ßæ2 (Rdrofit)37&232'J-Box to Filter' Hamees

G74fl222 (Retroñt)3AG7ßæ2'Soßor to J-Box" Hamess

740,221A.'DSM to lgnition" Hamess

ATGL 16 Cylinder
G7¿m2304'Filter Power" Harness

ñ4¡/2,;sÊ.'F¡lt€rto DSM'Hamess

AA740/222H"Sensor to Filtef" Hamess

740?,121(Fetrdl)37ß221A'DSM to lgnition' Hamess

ATGL 12 Cylinder 7¿lo23OB (Rerrút)37¿10230 (OEM)'Fillar Powe¡'Hamess

D740225 (Relroût)3c740225 (OEM)'Filterto DSM'Hamess

AHT4f/æz (Fetrofil)gAE740/222(OEM',)'Sensor lo F¡lter" Hamess

7&2221(Retroû$37402218"DSM to lgnition" Hamess

ATGL I Cylinder 7¿tO230B (Retroût)3c7402304'Filter Power" Harness

lî4fr225 (Retrofi$3c740225A."Filterto DSM" Hamess

l'Jl740222 (Rêtrolit)3AD7û222"Sensor to Filter"Harness

PART NUIIBERDESCRIPNONl

NOÍE: , mese an not alt ol the components required lor inslallation of the DSM system. The customer must supPly iunction,P^r::: !?!ilÆ!
W*s, UæXas, conduit asiemblies, aád other components depnding on engine confrguratbn. DSM system ret ?.frt Rits are ava¡taDte

(scc iaOf Z.OO-2). Please cf,ntact yout Waukæha Engine Disltibulor lor mon ¡nîatmation.
fñ.'Åã;r:"ó;'eÑ-Ãr¿otnq,wiil¡rlæmcstandãrdas,alnintngstækolttlrothetknocksensor(P/NAT4ottoA)iswed,.t¡.y9q
h;vã;'Ñ-¿ensor'(pß'Ai¿Oílóii thai;;ds þ b tcptt;ed, tt is'possibte to îeptæe.¡t w¡th the new knæk sensor usírg.a pigtaìl

iÃpto¡ eÑ fuozzsbl'. lñõ pAAt í,ttows þu to install tñe rri senior to the exisiirg wire haness. Pleasa corrlæ-t ywr Wauhæha

?WrffiH?:#ffiri:!!#trt*r¡naret¡oî¡tktt.HamessesÍorretþfttk¡tsared¡tîerenttengthsthanthehamasæsthatct¡me
wtlh an qptnc in a non-retrofit installafpn,

);
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MOUNTING DSM SYSTEM COMPONENTS

A WARNING
For marlmum englne protecilon, the DSM system
mu¡t br Goñnêcted to a safcty shutdown. Thc DSM
rystem ls consldered a safoty system end, as such,
mu¡t be conncct¡d to rhut down the englne lf the
rnglnc cannot be brought out of datonaüon. Dlsre-
gardlng tlrl¡ lnformatlon could rosult ln SEVERE
PERSONAL INJURY OR DEATH.

NOTE: Refer to Sectíon 2. tq DSM System power,
Alarm, And Ground Connections, for installation,
Table 2.00-2 lists the DSM retofit kit part numbers for
Aï VHP, and VGF engines.

NOTE: DSM system retofrt kÌts are avaitabte. please
contact your Waukesha Engîne Distributor for mare
informatþn.

Î¡blc 2.00€. DSt R¡trorñt Klt P/Ns

MOUNTING THE DSM FILTER
Mount the DSM filter upright in an on or off engine
location using the vibration isolators supplied with the
filter (see Figure 2.00-21. Note the following concerning
filter installation:

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

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

. Ambienttemperafure mayvaryfrom -40o F (-40. C)
to 150'F (65" C).

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

A CEUT¡ON Thc DSftl fllter must be
mounted wlth the cntry

ports down. lmproper mountlng of the DSH fflter
could rr¡ult ln water enterlng ttre DSll fflter cnclo-
sure resultlng ln product damegc.

a) G-962-1s60VGF 16 Cylinder

G-962-1559VGF 12 Cylinder

G-962-1558VHP 16Cylinder

G-962-1s53VHP tZ Cylinder

G-9ô2-1sszVHP 6 Cylinder

G-962-155rATGL 12 Cylinder

G-962-1557ATGLS Cylinder

RETROFIT KIT P/NDESCRIPTION

.- : -.-.

o o

o o

DilOr¡ rþil8aHi[
FLIER

ltÐt¡¡

o d

vlBRANOil

HEX

H
HEXSCREW

ilOUñnNG PANEL

Er t [-
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MOUNT¡NG DSM SYSTEM COMPONENTS

VIBRATION

WASHER

HEXSCREW. \.-.--- \_l WASHER

/
*

HEXSCREW

ilOUNTING PAIIEL

r [É

O'O

DEÌOil îOngE{S}rO
t¡lODtX¡

o'o

\

Flgurr 2.00€. llountlng The DSll llodul¡

Ti'OUNTING THE DSM MODULE
Mount the DSM module upright in an on or ofi engine
location using the vibration isolators supplied with the
DSM module (see Figure 2.00-3). Note the following
conceming DSM module mounting:

. The DSM module rnust be mounted within approxi'
rnately 15 feet (4.5 meters) of the GEG lgnition
Module due to wlre lengûh (a wire harness connects
the DSM module directly to the lgnition Module).

. Ambienttemperaürremayvaryfrom -40' F (-40" C)
to 150'F (65" C).

. Although the DSM module ia "splash-proof," expo'
sure to direct sprays of water should be avoided.

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

A cnufloN Route the DSM sYstem
wlres through the cor-

r.ct port on tho DSM module. The wlrss must be
dlrcctcd through tñr holes provlded ln th¡ bottom
of thc DSll modulo. lf lhrwlrr¡ are rout¡d thtough
lñr wrong porù cl.cilrlcal lntcñcrcnc. may rcsult,
rfüctlng thc prrlormancr olthr DSll lyttlm.

A CEUilON lhr DStl modulc must
bc nountcd wlth the

cntry portr down. lmpropr mountlng of th¡ DSll
modul¡ could rc¡ult ln watrr rntrrlng thc DSM
modulc enclo¡urc rrsultlng ln product damage.

PONT
2

N)EÍ PtOflf
3

o

.ogggq

ooa

EforAtÉr3Ë¡5rß
rcqr.E

a
*-l I
a :;:--:

powËF SUPPLY WBING, ALAFII "DSr lprc-lmoil"
i\ñDSHtrDowNcotlrËcrtons HABNESS

Fþurr 2.004. DSt llodul¡ Condult Pod¡

r
t*,¡f

I

,l
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MOUNTING DSM SYSTEM COMPONENTS

MOUNTING THE KNOCK SENSORS
Knock sensors convert engine vibration to an electrical
signal hat is sent to the DSM filter. The number,
location, and mounting procedure of the knock sensors
are dependant on the series and age of your engine. On
AT engines, knock sensors ar6 ¡nstalled on üìe horizon-
tal or top cylinder head location. On Vl-lP and VGF
engines, knock sensors are installed just below the
intake port on the side of the engine crankcase.
Continue with the section "AT Series Engines,"'VHP
Series Engines," or VGF Series Engines" to mount the
DSM knock sensors on your engine.

AT SERIES ENGINES

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

. Dtill/Íap Fixture (tool P/1.1473011)

. 114'Drillb¡t

. Z/16'Drillblt

. 5/8'Drillb¡t

. Tap and Bottoming Tap, 12 mrn x 1.25

AT Knock Sensor Mountlng Steps

The knock sensors are installed on the lefrhorizontal or
top cylinder head locations (see Figure 2.00-5). As of
May 1 994, all AT cylinder heads are drilled at the factory
to accommodatethe installation of the knock sensors. lf
the cylinder heads are predrilled, conünue with 9tep 16.
lf the rylinder heads are not predrilled, cpnünue with
Step 1.

NOTE: A knæk sensor wtilt ¡E øonnactor wil etde¡nd
abû tvw inches away from the suúæ of üE qllñer
head. Therc should fu at least three Ínches of dænnæ
perpndicularto the knock sensor surfæ.

A CNUflON All harnc¡sc¡ must bs
routed rt lc¡st four ln-

cher away from lgnltlon or other hlgh voltage wlrlng
(lncludlng lgnltlon coll prlmary wlrlng!. ll knock
aensof wlrc¡ ¡re bundlcd wlth oüer wltri, clcctrl-
cal lnterferenco may result atfcctlng thr pcÉor.
manceof the DSM system.

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

-JJ'Þ

VALVE
COVER

VALI'E
COVER

o

KNOCK
SENSOR

CYLINDER
HEAD

CYUTIDER
HEAD

\ O
AT SERIES LEFT S'OEWAil AT SERIES REAR WAil

i)
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MOUNTING DSM SYSTEM COMPONENTS

.: DFILLFXruBE

\

BUSHINGS

Flgurc2.0O{. Drlll/Îap Flxture¡ For tountlng Knock
Srnror¡ - AT S¡rlr¡ (fool P/tl4730lf)

2. Clean ûre top surface area on üe left side of thE

cylinder head.

3. Placs üre ddll fixh¡re over the luo left sü¡ds of the
cylinder head (as viewed from the pre-chamber hole
side) (see Figure 2.00-6 and Figure 2.00-4.

4. Place hø 114'bushing into the ddll fixture.

BrJSltllc

STUD

DRILLFXruRE I

CYUNDER
I{EAD

Fþr¡n2.G7. Drlll Flxlur¡ llountlng - AT Srrlc¡

5. Sccnre the üill fixtr¡re to the cylinder head stt¡ds with
two nr¡ts ûorn an AT cylinder head shipping plate.

6. Oilthe h¡shlng hole and drill a 1/4' hole 3/4' (19 mm)
deep uCng ürc hrshing as a guide. Oil the drill bit as
necessâry twlillc dtilling.

7. Rernovc thc 1/4" bushlng fom the ddllfixtr¡re. Place
the 718'h¡¡tilng inþ the drill ff¡r[¡re. Oil the bushing
hole and &ill a 7/t6" hole 3/4" (19 mm) deep using the
hrshing as a gnrlde. Oil the drill bit as nec€ssary while
drilling.

8. Remove the 716' bushing from the drill fi¡<h¡re'

9. Use a 5/8" drill bit to put a slight chamfer on the 71 6'
ddlled hole.

10. Glean debris tom the hole.

11. Place the 31/64" bushing into the ddllfixture.

12. O¡l tap and place tap into bushing on drill fixü¡re.
Tap hole untiltapJusttouches bottom. Oil as necessary
wtrile tapping. Remove the tap and clean ürreaded hole.

NOTE: To prevent tap breakage, do not force bp
agaìnst bottom oÍ blind hole.

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

14. Remove the 3Uô4'bushing from the ddll fixù¡re.

15. Remove the drillfixtr¡re fiom the st¡ds'

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

CAUTION Drllled and tappcd hole
(knock sensot rurfecc)

mu¡t bc tl¡t, ¡mooth (RllS 12Q, and bc pcrprndlcu'
trr to thc drlll¡d holc. llakc ¡ur. lnock ¡on¡ot
mountlng ¡urÍ¡cr l¡ frc¡ ol palnt. lf thr knocl
r.n.or l¡ not mountcd ñush wÛtlr thr cyllndrr hod
¡urÍrc¡ or lf tñc cyllndrr hcad ¡urfrcc l¡ notwltñln
RtS 125, tñc knock sensorWLL prwlde lncornct
slgnals tothe DSM sYstem.

A ceuiloN Do not drop or mlshan-
dle knock sgn3or. Knock

scnaor damage may occur lf knock sen¡or ls
mlehandled.

17. lnstall knock sensor into the threaded hole. Torque
knock sensor to 20 - 25 ft-lb (27 '34 N'm). Verity that
the knock sensoris seated flatagainstthe head surface.
Knock sonsor MUST have full-face cont¡ct wlth
mountlng surlacc. lmpetfcctlons ln thc surl¡cc th¡t
thc ¡en¡or mounts egalnst can ceu¡e hlghcr ronror
ouþut.

CAUTION Do not ovor-tlght.n
knock ¡an¡ot Ovrr-

tlghtcnlng wlll c¡urr demagr to th¡ knock ¡.n¡or. 
,,

18. Repeat this mounting procedure for each Q¡linder ' ''

head.

,C
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MOUNTING DSM SYSTEM COMPONENTS

.\/ti'

VHP SEHIES ENGINES

The following iterns are needed for field instrallation of
the knock sensors on an engine crankcase without
predrllled knock sensor mounting holes:

. Drill/Iap Fixture (l'ool P/1,1 4740211

. 1-114" Spot face

. 114" Drillbit

. 7l'16'Drillbit

' 5/S" Drillbit

. 112' -13 x2-114' Capscrews (2)

. Tap and Bottoming Tap, 12 mrn x 1.25

VHP Knoclt Scnsor llountlng StePs

The knod< sensors are lnstalled þst below the intake porb
on the s¡des of the engine crankcase (see Figure 2.0û'8
and Figure 2.0C9). As of April 1994, all VHP crankcases
are drilled at ttre factory to accornrnodate the installation of
the knod( senson¡. lf the knod< sensor holes are
predrilled, continr¡e with Step 18. lf the knock sensor holes
are notpreckilled, continue wih Step 1.

NOTE: A knæk sênsor wät lE connector wil ertend
about two inctps away from the suúace of the crank'
æse. There sho¡id be at least th¡ee inches of clearancc
perpendiwlar to the knæk senæ¡ su¡faæ.

Fl¡urr 2.00€. Knock Scn¡or Locatlon - VHP S¡rh¡

K¡IOCKSENSOR LOCAT|ON

IIITAKE POFT

CYUNDER HEAD

f)

Flgurr 2.004. Prc-Drltled Knock Srn¡or l-oclt¡on
Wttlr lntrkr llenlfold Rcmovrd - V}lP S¡rlo¡

1. Remove the lower two capscrews that secure the
intake manifold to the cylinder head. Secure any

brackets, fubing, or wiring that may be connected to
these capscrews.

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

A CAUflON All hernesses must be
routcd at least four ln-

ches away from lgnttlon or othcr hlgh voltage wlrlng
(lncludlng lgnltlon coll prlmaty wlrlng). ll knock
àensor wl¡¡r ¡rc bundled wlth otl¡¡r wlres, cllctd'
cat lnterlcrcncc may result, affcctlng thc pcrfor'
manc. of tñe DSll sYstem.

3. Using the tì,ìro 1/2'-13 x2'114'capscrews' secure the
drill fixtr¡re onto the intake manifold flange using thetwo
lower bolt holes (see Figure 2.00'10 and
Figure 2.00.1 1 ). Tighten capscrews.

#'2 BUSHINGS

DRILL FIXTURE

Flgurc 2.fÞ-10. Drtl[fap Flxturr¡ For llountlng
Knock Ssn¡or¡ - VHP Sorlc¡ ¡Tool P/l{ a7ag21¡

sft,

KNOCKSENSOR LOCANON

CYLINDER HEAD

FORM 6278 First Ed¡tion 2.(x¡ - 7



II,IOUNTING DSM SYSTEM COMPONENTS

BUSHING

¡NTAKE iIA}IIFOLD FLÂNGE
\,

DR!LL
FDfiURE

Fþun 2.OO-ll. Drlll Flxturu llountlng - VtlP S¡rlrt

4. Place the 1/4' bushing into the drillfixture.

A CNUilON Do not drlll deeper than
314'(2O mm) deep orthe

drlll blt wlll br¡ak through the water lacket.

5. Oil the bushing hole and drilla U4'hole 3/4" (20 mm)
deep using the bushing as a guide. Oil drill bit as
neaessary while drilling.

6. Reñove lha 114' hrshing from the drill fi¡<h¡re. Place
tþ 7 I 18" h¡shir€ inb the drill fi¡<ü.¡re. Oll üs busùlng Me
and drill a 7./16' hde 3/4' (20 mm) deep using the
bustring as a $¡¡de. O¡l drill bit as necessary while úilling.

7. Remove the Z1ô" bushing from the drillfixture.

8. Use a 5/8' drill bit to put a slight chamfer on lhe 7 116'
dritled hole.

9. Clean debris from the drilled hole.

10. Using a 1-114' spot face, carefully spot face the
area around the 7/16' hole untilthe area is smooth and
free from paint. This surface must be free of burrs, have
a finish of RMS 125 or bettet and be perpendicular to
the drilled holE.

NOTE: lf the spt face in SÞp f 0 has removed the
slþht chanfer on tlln d¡ìlled hole, reapply chanfer using
tha 5/8'dtill blt

11. Clean debris from the drilled hole.

12. Place the 31/64" bushing into the drillfixh¡re.

13. O¡l tap and place tap into bushing. lap hole until tap
just touches bottom. Oil as neoessary while tapping.
Remove the tap and clean threaded hole.

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

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

15. Remove the 31/ô4' bushing from drillfi¡ô¡re.

18. Remove üre drill fixtr¡re from the lntakE manifold
frange.

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

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

A CEUT¡ON Drllted and tappcd hole
(knock a.ntor curface)

mu¡tbcfrat, ¡mooth (RilS I2Q, andbcpcrpcndlcu'
l¡r to th¡ drlll¡d holl. take ¡uro knocl ..n¡o?
mountlng ¡ulrcr l¡ lrcc of pelnt. lf tho knock
r.nror lr not mountod llu¡h wltñ tlto cyllndcr hord
¡urfac¡ or lf lñc cyllnder hced ¡uÉecc l¡ notwltñln
RllS 125, thc knock scnsor WLL provldc lnconrct
slgnalr to the DSll system.

A CNUflON Do not drop or ml¡han-
dle knock sonsor. Knock

senior damage may occur lf knock ¡ensor ls
mlshandled.

19. lnstall knock sensor into thethreaded hole. Torque
knock sensor to 20 - 25 ft-lb (27 ' 34 N'm). Verify that
the knock sensor is seated flat against the spot face.
Knock s.nsor ITUST have full-facc contact wlth
mountlng surface. lmperlectlons In thc ¡urfacethat
tho ¡rnsor mounts agalnst can causc hlghar scncor
output.

A CIUTION Do not ovrr-tlghtrn
knock tcnror. Ov¡r-

tlghtmlng wlll cau¡¡ demagrto tì¡ knock ¡.n¡or.

20. Repeat this mounting procedure for eacfi cylinder.

1(- ,¡
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MOUNTING DSM SYSTEM CO]IIPONENTS

\

VGF SERIES ENGINES.12 AND 16 CYLINDER

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

. Drill/Tap Fixture OoolPN 472O7Ol

. 114'Drillbit

. Z/16'Drillbit

. 5/8n Drillb'rt

. 10 mm Capscrews (2)

. 12 mm Capscrew (1)

VGF Knock Scn¡or Mountlng Stepe

The knock sensoß¡ are installed between every other
cylinder just below the intrake port on the side of the
engine crankcase (see Figure 2.00-12). On VGF en-
gines, one knock sensor is mounted for two adjacent
cylinders (see Figure2.00-14). On l2cylinder VGF
engines there are a total of 6 knock sensors; I knock
sensors on 16 cylinder engines. As of April 1997, all
12 and 16 cylinder VGF crankcases are drilled at the
factory to accommodate the installation of the knock
sensors. lf the knock sensor holes are predrilled,
continue with Step 20. lf the knock sensor holes are not
predilled, conlinue with Step 1.

NOTE: Alütough there is one knæk sensor installed for
adjaccnt cylinderc, when detonation is detacted ignitíon
ümlng is still adjusted on an indMdual cylinder äasis.
lndìvüdual timing ls possible because the engìne alter-
na|e/y frres a cylinder on each englne bank but the
ktlock ættso¡works for adjacentcylinders on the same
engina Mnk. On 16 cylínderVGF engines, two cylinders
will always retard together due to DSM system design.

NOTE: One knock sensor ís mounted for two adjacent
cylinders. Refer to Figure 2.00-14 for location of knock
sonson¡ on crankcase,

1. Remore the upper right and upper left capscrews of
the two adiacent camshaft access covers. Sectre any
brad<ets, Ubing, or wiring that may be connected to
these capscrews.

2. Examlne the crankcase area direcdy above the
audliary rocker ann locknut. Secure any loose wires or
t¡bes that may be in thE area.

A ceufloN All harnesses must be
routed at least four ln-

ches away from lgnltlon or other hlgh voltage wlrlng
(lncludlng lgnltlon coll prlmary wlrlng). lf knock
Bcncor wlres ere bundlad wlth othcr wlrcs, elocFl-
cal lnterlercnct may result, affectlng the perlor-
mance of tüe DSM system.

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

4. Using a stiff scraper, remove the paint in the area
marked in Step 3. The drill fixh¡re must rest againstthe
crankcase free of paint.

f'\¿l

coilNEcTtt{G
ROD COVER

KilOCKSEIISOR
noulfnilG HoLEs

COVER

CATSHAFT
ACCESS

fìfTAKE
IIAIIIFOLD

l

t BUSHINGStt

DRILL F¡XTURE

Flgure 2.l0f0,-12. Knock Sen¡or Loc¡tlon¡ - VGF Scrlc¡

Flgure 2.00-13. DrlllÆap Flxture¡ For llountlng
Knock Sensor¡ - VGF Serles (Iool P/N 472O7O,

FORM 6278 First Edition 2.00 - I



IIIOUNTING DSM SYSTEM COMPONENTS

KNOCKSEIISOR
UOUNTING HOLE

NTAKE
iIANIFOLD

12 CYLINDEN
VGF ENG'NE

CATSHAFT
AOCESS DOOR

NOTE: Only one knock sensor per paiJ oî cylinderc is raguired
on each engine bank (1e2, 3e4, 5&6).
Sensor pairs are lhe same on both engiæ banks (leîl side shown)

KNOCK SEIISOR
IOUtfTtt{c }toLE

'6 
CVLTNDEN

VGF ENG'ìJE

INTAKE
MANIFOLD

cAfsHAtû
AOCESS DOOR

NOTE: Only ow knæk sensorper ryfolcylinQeæis requircd
on each eng¡ne Denk (tA|3&4,5&6,7&E),
Sensot 

'€/irs 
ae lhe same on bott engiæ ôáinks þfr side shown)

t
cl1

z

,-n-r .ì ,-L, '--*r

i -¡i- -ti oi€'i'

oaiõñlili
o

gvl.
t

CYL CYL
6

i-i --l i-:l l-i l-,i ^i l.i '-i'9)li ri :-i i; i.
i.**_.,'j l._-_.ii l____....¡, '-.-._::_...;i ,.*._._j.i :-__-;.' i._*_._i.,' i-__.......;-'

I
CYLYL

a

aaí-ì 

-ia,-:
¡cnl, cvr.ì icvr-,
i_' I i_'I i 'j

2,00 - 10

Flgurr 2.00.14. Knock S¡n¡or Loc¡tlon¡ On VGF Englnæ
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MOUNTING DSM SYSTEM COMPONENTS

(,ì

A CEUilON Ensurs that the drlll flx-
ture le properly allgned

on the crankcase wlth thc auxlllary rocker arm
locknut BEFORE drllllng knock a.nror mountlng
hole. Ml¡¡llgnmcnt of the drlll llxtun could cause
damagc to ths crankcase when drllllng and/or
provlde lncorect slgnals to thc DSll system.

5. Place dtill fi¡<h¡re against the bolt holes of the
camshafr aoc€ss cover and align drill fi¡<ü,¡re with the
auxiliary rocker arm locknul Thc ¡cn¡or mountlng
hole to bc drllled must be lnllnc wtth thc ccnter of the
auxlllary rocker arm locknut as shown ln
Flgurc2.0G15.

ORITL FIXTURE SENSOR T'OUNTING
HOLE LOCANON

(l)

_â-\:l/

ART LOCKNUT

-ri

I
!

Flgurr 2.0G15. Drlll Flxture Allgnment - VGF Englnes

6. Using the two 10 mm capscrews, secure the drill
frxh¡re onb the adjacent door bolt holes of the camshaft
aooess oo/ers (see Figure 2.00-16). Tghten capscrews.

NOTE: On crankcases öuilt before 1995, use the
12 mm capscrew to secure the drill fixture to tþe frfth
camshafr access cover bolt hole on a 1 6 cylinder engine
and thafourh cover bolt hole on a 12 cylinder engine.
These æmshaft access covers on pre-1995 crank-
cases vary ín deslgn and require the larger capscrew
when uslng the dñll frxture.

7. Place lhe 114'bushing into the drill fixture"

8. Oil the bushing hole and drill a 114" hole 314' (20 mm)
deep using the bushing as a guide. O¡l drill bit as
necessary while drilling.

CAIISHAFTACCESS
COVER

AI'XIUAßYROCKEß
ART LOCKIIUT

cApscnew

DFILL
HXruRE

BUSH¡NO
LOCANON

Flguru 2.00-16. Drlll Flxture llountlng - VGF Scrl¡¡

A CAUflON Do not drlll decper than
314" 120 mm) dcep orthe

drlll blt wlll breakthrough the cr¡nkc¡¡e.

9. Remove lhe 114" bushing frorn üe tillfixture. Place
the 716" bushing into the drill fixture. Oil the bushing hole
and d¡ill a il16' hole 3/4' (20 mm) deep udng the
bustring as a guide. O¡l drill bit as necessary while ûilling.

10. Remove the 216' bushing from the drill fixtt¡re.

11. Use a 5/8' ddlt b¡t to put a slight chamfer on the
7/16'drilled hole.

12. Clean debris ftom the drilled hole.

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

14. Place the 31/64" bushing into the drill fixh¡re.

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

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

16. Use bottoming tap to finish tapping hole. Remove
t¡ap.

17. Remove the 3l/64" bushlng from drlll ffxture.

18. Remove the drill fixture from the crankcase.

FOBM 6278 First Edition 2.00 - 11



MOUNTING DSM SYSTEM COMPONENTS

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

20. Thoroughly clean hole and area around mounting
hole.

A CAUflON Drlllcd and teppcd hole
(knock acntor rurlecc)

must bc frat, rmooth (RilS l2Q, end br prrpcndlcu-
lrr to thc drlll¡d hole. ll¡kc ¡ur¡ knock lonlor
nountlng ¡urlrcr ls free of palnt. lf th¡ knocl¡
¡rnror l¡ not mountcd frush wlth thc cyllndcr hcad
-¡url¡ec or-ll th¡ cyllnder-heaê¡utleo:c l+not wltñln
RllS 125, tñ¡ knocil¡ ¡cnsor WLL prwldr lncorr¡ct
rlgnell to th¡ DSll system.

A ctunoN Do not drop or nlrhan-
dlc knocl ranroÌ, Knock

rcnror damrgr mry occur lf knock ¡cn¡or lr
ml¡h¡ndl¡d.

A c¡unoN Do not over-tlghten
knock sentor. Over-

tlghtcnlng wlll cause damage to the knock aensor.

NOTE: A knock sensor with iß connector wíll ertend
aåout two lnclps away from tlp surlaæ of the
c¡ankcase. TìÞre should b at least three lnches of
clearærrrc€ pptúlcular b lhe lrrr;,( senær suúæe.

21. lnstall knod( sonsor into the üreadsd hole. Torque
kno* sensorb 20 - 25 ft-lb (27 - U N.m). Ved[that
the kno* sensor is seated f,at agalnst the crankcase
surface. Knocl rn¡or iIUST hav¡ fi¡ll-facr cont¡ct
wltñ mountlng ruÉace. lmperlectlon¡ ln th¡ ¡urlacc
th¡t thc s.nror mounts agalnst can cause hlgher
rensor ouþut

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

,C

'ì
1
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sEcTloN 2.05

DSM SYSTEM COMPONENT CONNECTIONS

COMPONENT CONNECTIONS
ln lhis section, you will be interconnecling the DSM
s¡atem cornponenb wth the various DSM hamesses.
This seclion indudes üp sþps required to connect the
knock sensors, DSM filter, and DSM mod.¡le. Ponpr
corìnedims are completed in Sec{im 2.1O. DSM SysÞm
Povúer, Abrm, fuú Grwnd @ntñ*xts.

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

Continue with "Knock Sensor And FlltEr Connec$ons'
on the next page.

conPoNENT CONNECTI/ONS TilRECT (AT AND VGF ENG'NES)

2 3
I

GROUNDwlRE

SENSOR
COIINECTOB

I.'SENSOB TO FILTEB" HARNESS
2. "FILTEB TO DSII" HARNESS
3. "DSlt TO lGNmON" HARi|ESS

¡r- lt

nf
-Er-

a

oo

,l

Flguro2.05-1. Component Connectlon¡ Dlrest - ATAnd VGF Englner

Ffgure 2.05-2. Component Connectlons \lVlth Junstlon Box - VHP Englnor Onþ

cotttPoNENT ooNNECTTONS WTH JUNCnON BOX (VHP ENGTNES ONLV

2 3 4
I

GROUNDWIßE

SENSOR
CONNECTOR

1.'6EiISOF TO J.BOX- HARNESG
2.'J.BOX TO FILTEB" HARNESS
3.'FILTER TO DSII" HARNESS
4.'DSiI TO IGNITION" HAFNESS

ffiËlt.-¡
oo

MI
rlll-

JUNCTION
80x
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DSM SYSTEM COMPONENT CONNECTIONS

KNOCK SENSOR AND FILTER
CONNECTIONS

COIIPLETING THE KNOCK SEI{SOR AND FILTER
GONNECTIONS

On AT and VGF engines, individual sensor wires are
routed direcüy to the DSM filter. Complete the steps in
"Gonnêctions Routed Direcüy To The DSM Fitter - AT
And VGF Englnes.'

On VHP engines, individual sensor wires are routed
through an engine mounted junction boxandthen tothe
DSM filter. Qomplete the steps in the section entitled,
'Gonnections Routed Through An Engine Mounted
Junction Box - VHP Engines."

The componentsof the DSM system areconnectedwith
severaldifferentwire hamesses. ln the steps thatfollow,
the hamess name is enclosed in quotation rnarks
(Example: 'sensor to J-bot' harness).

Gonncctlon¡ Routcd Dlrectly To The DStl Fllt¡r -
ATAnd VGF Englnes

CAUTION All h¡rnesses must be
routed at least four ln-

ches away from lgnltlon or other hlgh voltage wlrlng
lncludlng lgnltlon coll prlmery wlrlng. lf knock
s.n¡or wlru¡ ¡r¡ bundlcd wlth othcr wlrrr, cl¡ctrl-
c¡l lntrrl¡ranct may rctult, affcctlng thc pcrfor.
m.ns. of thr DSt rystcn.

NOTE: The wírùg diagrans included in this manual ara
to be used as a refalrance only. For addîtional teference,
use the wìríng dìryratns received with tha DSM system
when making øtnections.

1. Veriff that the knock sensors are mounted and
installed properly. The sensors must be torqued to the
conest specificalion. Refer to Section 2.OO Mounting
DSM System Components "Mounting The Knock Sen-
sors" for mounling insüuctions and specifications.

2. Locate the "sensor to filtef hamess
(see Figure 2.05-3).

NOTE: Actual shape (elbow or straight) of the 19 pin
connector varles due to engine conñguration and DSM
ínsÞllatíon requì¡ements.

Flgurr 2.(E€. "S¡n¡orTo Fllt¡r' Hrrne¡

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

4. Attach each labeled ground wire of thE'sensor to i
filtef hamess to the engine crankcase. Each gramd
wire must be securely attacñed to the engine crankcase
at a place where surface paint has been rernoved.

5. Attach the 19 pin connector of the'sensor to filtef
hamess to the input connector on the DSM filter
(see Flgure 2.05-4). The input connector is the only
19 pin metal connector on the filter. Thc lcngth of this
hamess must not bo altered.

FILTER

FILlER

/

o

o

o

o

oo

o

o
o
o

o

o
o
o

o
oo

ilruÎ outPufFROUSETFC¡BS ïO OSt(oaJ-Eoxl ra PN
ft Pllt

nruT
2.VDC
3 pül

ØØØØ
Ø

ÞowEn

Flgurc 2.054. Dslll Flllrr lnput Gonn¡c'torr

r
(..¿

GROUNDWIRE

?È--

r

19 PIN
CONNECTOR

TO FILTER

SIGNALWIRES
TO SENSOR

SENSOR CONNECTOR

NOTE: Aúnl shape (elbow or straight) of the I 9 f¡n ænnecroî
v8ttiës dùe to eng¡ne bonliguration eN DSM
¡nstailat¡on requi remenb.
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DSM SYSTEiI COMPONENT CONNECTIONS

l-,1
6. Locatethe'ltterto DSM'hamess (see Figure 2.05-5).

NOTE: Aetual shape (elbow or straìght) of the 14 pitt
connectorvarícs due to engine configuration and DSM
i nstallalion requirements.

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

8, Continue with the next secüon "DSM Module Con-
nections.'

NOTE: The wiring diagrams included ìn this manual are
to be used as areference only. For addÌtional referencc,
use thø wlríng diagrams recelved wifh the DSM system
when makíng connectlons.

1. Locate the "sensor to J-bot' hamess
(see Figure 2.05-6).

2. Attacñ each plastic connector of the 'sensor to
J -borf hamess to the knock sensor of lts conesponding
cylinder as labeled (see Figure 2.05€). The signal
wires of the 'sensor to J-box" hamess are labeled wiüt
their conesponding cylinder numbers and have plaslic
connectors that attach to each sensor. There are also
labeled ground wires.

SIGNALWIRES TO SENSOB

T=
ô

GBOUNDWIRE

SENSOR CONNECTOF

TABELEDwlRES
TO JUI{CTION BOX

Flgurr 2.05€. "Scn¡or To J-Box" H¡m¡e¡

3. Attach eacf¡ labeled ground wlre of ths'sensor to
J-bo¡f hamess b the englne crankcase. Eacfi ground
wire must be seorrely attadted to tha engine crankcase
at a place where surface paint has been removed.

4. Attachthe individual sensorand groundwires of the
"sensor to J-bot' hamess in the engine mounted
junction box (see Figure 2.O5-n. Connect hese wires
to a terminal süip in numerical order with the ground
wires dispersed evenly between the sensor wires.

NOTE: The junction box ln Fígure 2.05-7 is shown.as
an example only. Junction box varies with engíne
model.

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

LABELEDS¡GNALWRES TO
DSTI IIODULE

f4 PIN COIINECTOR
TO FILTER

NOTE: Actual shape (elbow or straight) ol the , 4 p¡n c?/nnælor
vañes due to engine -conl¡gurat¡on and DSM
¡nstallation rcguirements.

tfl

Fl¡un 2.05€. "FllterTo DS[' Harn¡¡s

Connecüon¡ Routed Through An Englne llountcd
Junctlon Box - VHP Englnes

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

A CAUÏON All harnesse¡ must be
routed at least four ln-

chcs awayfrom lgnltlon or other hlgh voltage wlrlng
lncludlng lgnltlon coll prlmary wlrlng. lf knock
sensor wlres are bundled wlth other wlrÞs, electrl-
cal lnt¡lcr¡ncc may rcsult, affectlng the perfor-
mance olthe DSll syetem.
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DSM SYSTEM COMPONENT CONNECTIONS

ENGINE IIOUNTED JUNCNON BOX

NOTE: The ¡undl¡on box shown is as an example only. Junction
bi varþs wilh engine model.

t

Cû

n

it

l\)

(o

GND 1

CYL 1R
CYL2R
CYLsR
CYL4R
GND 2

CYLsR
CYL6R
CYL lL
CYL2L
GND 3
CYL3L
CYL4L
CYLsL
CYL6L õ

ot
añ

À
gr
N

ct

(ô
ó

o
(¡
Þ
f¡t
'\'

.SENSOR TO J-BOX"
HARNESS

.J-BOX TO FILIER'
HARNESS

Flgurr 2.03-7. 'Sln¡orTo J-Box" Hlmr¡¡
Conmctlon¡ ln Junctlon Box

'9 
PIN

TO

I.ABEI-ED WRES TO JUNCÎON BOX

NorE:ffi **ffi w\iff::fglîlE"i#'#i,'#i,
lnstailat¡on rcgui rements'

5. Locate the T-box to
(see Figure 2.(F-8).

fihel, hamess

NOTE: Actual shape (elbow or stra¡ght) of thø 19 pin
ctlnnectotvilíes due to engine confrgurat¡on and DSM
install ation requ¡rements.

NOT E: The wires of the "J -box to fr ltef' hames s mdy fu
shortened ìf neoessaty. The wires of the "J'box to filter"
hamess MUST b run through conduit.

6. Attach the wires of the "J-box to filtef harness to the
corresponding inputs inside the engine mounted junc'
tion box (see Figure 2.05'7 and Figure 2.05'8). For
example, CYL1R on the "sensor to J-borf hamess
coresponds to GYL 1R on the "J-box to filter' hamess'

7. Attach the 19 pin cylindrical connector of thE "J-box
to filtef harness to the input cþnnector on the DSM filter
(see Figure 2.Ott-9). The input connEctor is he only
19 pin metal connector on the filter.

8. locatc thc *ñltcr to DSM" hamess
(see Figure 2.05-10).

NOTE: Actual shape (elbow or straþht) of the 14 pin
connectorvaríes dua to engine confrguration and DSM
installation requiraments.

Flgurr 2.G€. "J-BoxTo Flltrf Hlm¡¡¡

Flgu¡r 2.05€. DSt'¡ Flltcr lnput Gonn¡ctor¡

14 PIN CONNECÎOR
TO FILTER

¡-ABELED SIGNAL WIRES TO DSII ilODULE

NOIE: Actuat shape (etbow or st,€¡ght) of the 1.4 pin connectot-'-'--'vàries din' to engine'conñguration and DSM
i n stal I ati o n req u i re menls.

Flgun 2.05-10. "Fllt¡r To DSt" Hm¡¡¡
9. Attach üe 14 pin cylindrical connector of the "filter to

DSM' hamess to ths ouÞut conne¿tor on the DSM filter
(see Figure 2.05-9 and Fignrre 2.05'10). The ouþut
èonnecior ¡s the only 1 4 pin metal connector on the fi lter'

10. Gontinue with "DSM Module Connections" in this

section.

FILTER

FILTEF

oo

o

o

o

oo o
o

o

o
o
o

o
oo

rNPur ourPur lgutE!¡noú'öerisons loDsr llll9l' 'iódJrúãxi-- r. PtN 2.voc' r0 Ptt{ t PDI

ØØ Ø
Ø

Ø

fi,t-¡
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DSM SYSTEM COMPONENT CONNECTIONS

a- DSM MODULE CONNECTIONS

A ceuiloN All hrncs¡c¡ must bc
rcuted at leaetÍour lnchos

rway from lgnltlon or othcr hlgh voltage wlrlng
lncludlng lgnldon coll prlmary wlrlng. lf ¡cn¡or wlrcs
are bundlod wlth otherwlrss, electrlcal lnterfer¡nce
may rorult, affectlng the performancc of the
DSll syrtom.

A CEUflON Do not cut any ncw holes
ln the DSil modulc. The

wlres mu¡t bc dhsctod through the hole¡ provlded
ln tho bottom of the DSM module. lf thc wlrc¡ ere
routed through the wrong port electrlcal lntcrfer-
ence nly rcsult, affectlng the performance oÍ the
DSll systom.

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

Flgurr 2.0ti-11. DSll Modub Gondult Port¡

DSM ]TIODULE TO IGNITION IIODULE

1. Locate the "DSM to ignition" harness
(see Figure 2.05-12).

NOTE: Acfiral shape (elbow or statght) of ilrc 14 pin
connectorvaries due to engine confrguratìon and DSM
I n stallalion req u i rements.

2. Route the "DSM to ignition" hamess to the lgnition
Module (see Figure 2.05-12 and Figure 2.05'13).

NOTE: Do not connect the "DSM to lgnÍlion' hatness fo
the lgnition Module at thís time. The'DSM to ignition'
harness wlll be connected to the lgniüon Múulewhen
programming the DSM system followìng the steps in
Chapter 3 Detonation Sensing Module System Pro'
gramming.

3. Route conduit and the wires of the "DSM to ignition"
hamess from the lgnition Module to the DSM module.

Flgurr 2.05-12. 'DSll To þnltlon' Hem¡¡r

Flgurc 2.05-13. "DSM To lgnltlon' Harno¡¡ Conn¡ctlon
To lgnltlon llodulr

il

LABELED WRES TO DSII MODULE
(14 WRES I-ABELED A - N)

ffim:rffi;¡K
14 Ptlt col{NEcToR

10 tclt¡Tlol{ moDuLE

NOÍE: Mul shaoe þlbw o¡ straigltt) olthe 14 pinconnector
varies duti to èngine conñgúraiion and DSM installatìon
rqu¡rements,

ooa

DEfürr[fttSE'{gstomr-E

RLTER

POIYEB SUPPLY wlRING, AI-ARÍII
AND SHUTDOWN CONNECTIOI{S

'DSt TOtGilmON"
HABNESS

NilNG SWITCHES
"A" AND'B'

lGNMOil
lloouLE

I4 PIN CONNECTOR

I

^

a
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DSM SYSTEM COMPONENT CONNECTIONS

A CNUilON Route th¡ DSM system
wlres through the cor-

rcct port on the DSM module. The wlre¡ must be
dlrected through ths holes provlded ln tha bottom
of the DStl modulc. lf the wlres aro routcd through
the wrong port elcctrlcal lnterferenc. mry result,
affectlng the perlormance of thc DSll system.

4. Direct the wlres of the "DSM to ignition' hamess
through port 3 m the DSM module (see Figure 2.05-14).

Fæ¡
3

c
nnînnt

2

F!LTEB

POWER SUPPLY WIRING, AI.AFI'
AND SHUTDOWN CONNECTIONS

'DSti TO tGNrTtON"
HARNÉSS

Flgure 2.05-14. DSIII Moduls Condult Ports

5. Attach the conduit to the conduit connector attached
to port 3. Secure the loose conduit

8. Cut the wlres to lengrth and connect them to the
lgnition Module tenninal sfip inside of the DSM module
as shown in Figure 2.05-15.

FILTER TO DSM MODULE

1. Locate the "filter to DSM" harness
(see Figure 2.qt-16).

NOTE: The sþnal wires of the frlter to DSM" harness
are laåcllad for their corresponding cylinderslcylínder
pairc and ground wires.

NOTE: The wûres of the frlter to D SM" hamess mu st be
run through conduit.

2, Route the Tlþr to DSM" harness wires to the DSM
module.

T'SM il',OT'.ULE

"DSI/I TO IGN]TION' HARNESS
(rHROUGH PORT 3)

t:l
I (ôoooo¡ I
| \99s9/ I

PlA
LCD

.21V

.2,1V

GND
GNO

ñfvn L\

sEt¡clo¡
cl.oc{
nÊsãf
.t DEG

ETEC ÊN

o lAt
DAÎA'
DATAS

DAIA2
DAÎA T

o 1A0
vss
IIAI{JAL

Er

t
ffi

ä

Al¡Rtrl
slrufDo/vil

sENgon 0r
sEilSOn@
sÊNson 08

sEt{soe oa

sÉilsoÊ 0t
SENgOR6
sEt{þñ0t
sÊNSOF O

SENSORO
sENsoF r0
sEN8on ir
SE¡¡SOi 12

s€Nson lt
s€Nsoñ ra
SENSOñ r¡
sÊNga¡n 16

Flgure 2.05-15. "DSill To lgnltlon" Harne¡¡
Connrctlonc ln DSll llodub

m
14 PIN CONNECTOR

TO FILTEB

1ABELED SIGNAL WRES TO
DSM MODULE

Flgurc 2.05-16. "Fllter To DSM" Harnc¡¡

A CNUÏON Route th¡ DSil system
wlres through thr cor-

rect port on thc DSH modulc. Th¡ wlrr¡ mu¡t bc
dlrcctod through the hdæ provldrd ln thr bottom
of th¡ DSH modulr. llthc wlrrs er¡ rputrd through
thr wrong port, cloctrlcal lnt¡rlcrrncr mly ¡¡rult'
etllctlng thc pcrlorm¡nce of th¡ DSll tpttm.

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

f
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DSM SYSTEM COMPONENT CONNECTIONS

l- 4. Atbch the conduitto the connector attached b port 1.

Secr¡re the loose conduiù

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

6. Measure and cvt the signal wires of the Tlter to
D SM" hamess to length. The signal wires are connected
to the terminal süips inside the DSM module.

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

. For 6, 8, and 12 cyllnder AT and VllP englnes,
sen¡ort must be wlred lndlvldually. See tho
eamplcwlrlng dlagram ln Flgure 2.05-17.

. For 12 cyllndcr VGF englnes, scnsors must be
lumpcred ln adfacent cyllndw palrs as shown ln
Flgurr 2.05-1E.

Tabl¡ 2.05.1. Order

. For T6 cyllnder AT, VHB and VGF englncl'
sensorc must be lumpered ln palrs ts thown ln
Flgurr 2.05-19.

Fefer to Scctlon 2.15 OSf,l Systcm Wilng Dltgrams
lorwlrlng dlagrams for AT VHB and VGF onglnæ.

NOTE: Wtthln fte DSM module the ænv ltrol,llF an
tabted SE TSOR 0t, SENSOFI 02, SEI{WR æ. T¡þ
SENSOR number ærrerlfieinds to the grlrtspr's øpçlfui in
frn frùg or&r. For etøtple, tlø frring a# of a 6 cylfuúer
WP engine ß l-5-3-6-24 (fion TaM 2(Þl). Tìrlre'
fore, tlp s,gnal wi¡e lafuled CYL I b ætrtæüd b
SENSOR 01 and tl:e sþnal wire laW CYLS ts
øtnected fo SENSOR @ etc.

8. Cut to lengûh and attach the ground wlres. Eaclt
labeled ground wirê must be connec'ted to a GND
(ground) terminal inside the DSM module.

9. ContinuewiÛr SEction 2.1ODSM SystemPorerfuú
Alarm Connections.

O

16 CYL fR CYL lR CYL lR
15 CYL3L CYL 3LCYL 4L

CYLSRl4 CYL3RCYL 4R

13 CYL 2L CYL2L CYL 7L
12 CYL 2RCYL 4L CYL 2RCYL3L CYL 7RCYL3L

CYL 4Rr1 CYL 5L CYL4RCYL 6LCYL4R CYL 5L

CYLSRCYL2Lt0 CYL 5L CYL 5LCYL 6R CYL 5R

CYL 8LCYL 2R9 CYL 2R CYL 8LCYL2RCYLSL

CYL 8RCYL6LCYL 3I CYLsRCYL 1L CYLSRCYL lL
CYL6RCYL 2 CYL 6L7 CYL 5LCYL6R CYL6LCYL6R
CYL3LCYLS6 CYL4CYL6R CYL4LCYL5RCYL 4L CYL6R

CYL 7LCYLsRCYL 85 CYLsRCYL 2 CYLSRCYL 7L CYL 2L

CYLTRCYtSLCYL 64 CYL2LCYL6 CYL2RCYL2LCYLTR

CYLT3 CYL3CYL 4LCYL 5R CYL 3LCYL 5R CYL4LCYLSR

CYL 42 CYL 5CYL ¿lBCYL lL CYL3RCYL 6L CYL4RCYL6L
CYL îRCYL II CYL 1CYL 1L CYL lRCYL lLCYL lR CYL 1L

8L 6Vt6v12V r2v16V12V f6v
A'n25p7 vltP VGFSENSOR

SENSOR wlRE

rl
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DSM SYSTEM COMPONENT CONNECTIONS

0t
G

0a

ON

t0
tl
r2

tt
ta
't¡
r6

t
ffi

PII'F LvL

cloo(
iËsEf
.IDEC
El.ÊC BT

DAIA 5
DAIA'
DAÎAI
DAIA'
oAlA I
o lAO
\68
l¡i ¡ürAL

{ÐÚO
GI.ID

r?lV
+AV

EÊl{soñ or
sÉiËoFc
gÊx30ñ 03

x¡il
gtffÞowr{

f(ffiõ-] lffiì
| \s93E | | \sooe/ |

P1B PIA
LCD

"DSM TO IGNITION' HARNESS

DSM NODULE

r)

.FILTER TO DST" }IARNESS:
SENSOR CONNECTIONS

0ã

6
ot
ol

O
t0
It
lz
t3
1a

tl
r8

E

ã,YN LvL

q¡o(
ñESEl
.r oEo
ETECAN

D^1 3
oAlAa
DATAT

ÞATA'
DAÌA'I
DATAO

ìrst
u^t{r^L

or{o
G¡{O

+2aV
r2.V

At¡Fn
sHufm$rN

sE,6('R 0t
sENgoi @

sEN¡ON6

t:t
I (oôood I
lEeee/ I

PlB
@

P1 A

LCD

I8

¡-a
¡Ia

Itr

IRt2R
3R &IR
5R &5R
2L&1L
¡tL&3L
CL&5L

CYU¡IDEB
CYU}IDEF
CYLINDER
CYLINT'ER
CYUI{DER
CYLIIIDER

le9 ¡
Stlt a
3&7 =a&8 É
0&12 s
2&lO a

sEl{SOR
sEilsoR
SENSOB
SENSOR
SENSOR
SENSOR

DS¡T MODULE

.FILTER TO OSII" HARNESS:

"DSM TO IGNITION"

SENSOR CONNECTIONS
GROUIID CONNECTIONS

fmRouGH PoRr r)

Fl¡un 2¡5-17. "Fllt¡r To DSI' H¡rn¡t Conn.cllon¡
ln DSI Iodub - t,8, And 12 CyllndrrWlP And

ATEnglnu

Flgurc 2.05-18. "Fllter To DSll" Harnsæ Conn.ctlong
ln DSM Module - 12 GallnderVGF Englner

i
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DSM SYSTEM COMPONENT CONNECTIONS

{ì DSM ì'ODULE

.FILTER TO DSII" HARNESS:
sEnson coNNEcTroNs

PORT 1).

"OSM TO IGN¡IION'' HARNESS

tx¡

06

0t
0t

6
roÍ
r2
r3
la
t5
t6

hl
ffi

Ptìrñ Lw

ctocl(
F€SEI
.50ÉG
EI¡C EN

DAÎA i
DAIA'
o^14 3

oAlA2
oAlA r
OAIAO
vsr
MANUAL

GND
CND

.2¡lv
r2.lV

al¡Rr¡
sr{u100tvN

SENSOR 0t
sÊr$on(Þ
SENSOn 03

(õãõõõ)
v.g.ry@

P1

LCD

FOR TC CYUNDER ENGINE APPLICATIOTIS,
SEflSORS TUST BE JUUPERED IN PAIRS AS
SHOW}I. SEE LIST BELOIIV:

9&10
11 &12
13&14
15& r0

sEilsoR
SEilSOR
SENSOR
SENSOR

r&2
3&4
5&6
?e8

sEtlsoR
SENSOR
SEISOR
8E}ISOR

i)

Flgun 2.05-19. "Fllter To DSll" Harness Connoct¡ons
In DSI [odulc - 16 GlyllnderAI VHB VGF Englnes
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sEcTloN 2.10

DSM SYSTEM POWER, AI.ABM, AND GROUND CONNECTIONS

POWER CONNECNONS
ln this secton, ¡or.r will be nraking porcr conneclians b the
DSM filÞ arrc rnod¡le wiür variu¡s DSû¡l hanesses.
Addüondy, yotr wi[ be nraking alarm and $uËovvn
oonr¡ectons. DSM oonrponent connedims are ør$bd
in Seclion2.6 DSM Systeiln Conryent Ø¡tttæ/itxts.

Figure 2.10-l and Figure 2.10'2 illusÙate the cornec-
tions of üto DSM hamesses made &r ønpleling the
porrúer connections in this sec{on.

Continue with'Filtar Power Gonnectons'on lhe next

Page.

(_)

Flgure 2.10.1. Gomponent And Powcr Gonnectlon¡ Dlrcct - AT And VGF Englncc

Flgurc 2.1¡-2.Component And Powcr Gonnectlons \tlth Junctlon Box - WlP Englnor

coMPoNENT CONNEC'TOTVS D'nEcir 6T AND VGF ENCTNES)

NOTE:'Negative Power tead
nusl b grounded to
lhe engine c//ankcase. a

3
t

GROUNDwlRE
1. "SENSOR TO FILTER' HARIIESS
2.'FLTEF TO DSII" HARNESS
3. "DS¡I TO IGNMON" HARNESS
¡I. .FILTER POWER" HAFNESS
5. DSII TODULE POWER
6. lGN]rfþ}IIIODULE POWER

SENSOR CONNECTOR

G-lr

MT
FllF-.

o o

-lll-
Haaa24 VDC

J.BOX

COTIPONENT CONNECnONS WTH JUNCnON BOx NHP Ett GIÚES,

t

t.
2.
3.
4.
5.
0.
7.

TOJ-80X"
GROUND WRE FILTEB'

DSir"
IGNITTON'

SENSOR CONNECTOR

NOTE:'Negative Power lead must þe
gro-unded tit the engine crankcase.

I'OOULE

r-l¡f

J-BOX

JUNCTION
BOX nüElt 

-
oo

tr
EilF

2{ VDC
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTTONS

FILTER POWER CONNECTIONS

The power connections to the DSM system filter must
be in accordance with the applicable electricalcodes.
The DSM is suitable for installation in Canadian
Standards Association (CSA) Glass l, Group D,
Division 2 locations. All wire sizing must' be in
accordance wiü Figure2.10-5, Waukesha CEC
Products Power Wiring Requirements.

See Table 2.1 0-l for DSM filter power requirements. An
oscilloscope rnust be used to verity that the ripple meets
the listEd requlrement

NOTE: The wirlng dîagrams includd in thìs manoat are
fo öe usedas a reference only, For addìtíonat rafcrence,
use the wldng diagrams received witt ttlo DSM system
when mal<ing ænnecïons.

Refer to Section 2.15, DSM System Wîring Dlqrams,
for wiring dflagnanrs br AT, VHP, and VGF engines.

A WARNING
Do not lnstall, lct up, m¡lntaln, or operate any
el¡ctrlcal components unless you ¡re a technlcally
quallñed lndlvldual who ls famlllarwlth the electrl-
cal clements lnvoþed. Electrlcal shock can cause
ror.rc pcrsonal lnfury or d¡¡th.

1. Locab he Tlþr poñref hamess (see Figure 2.teg).

NOTE: Tlæ wlrls oî the frtter powaf harness must be
run ürcughcottdult

NOTE: Actual shape (etbow or straìght) of the S pÍn
connêctor va¡íes due to engine confrguration and DSM
in stallation requí reme nts.

2. W¡Ût power supply off, connect the 'îlter power"
hamess to the customer supplied power sr¡pdy throlgh
an engine mounted junction box (see Figure 2.10-3).
The negative power lead must be grounded b the engine
crankcase at the engine mounted junc{ion box. The
hamess wires are labeled brthe appropriate connec{ion.

3. Att¡ach the 3 pin cylindrical connEctor of the "filter
powef harness to the power connector on the filter
(see Figure 2.10-3 and Figure 2.10-4). The power
connector is the only 3 pin metal connestor on the fflter.

Flgurc 2.10€. "Flltcr Powar" H¡rn¡o¡

FILTER

FILTER

o

o

o

o

oo
o

o
o
o

o

o
o
o

o
oo

outPUT
TO DSn
ta Plt{

ØØØ ØØ
POWÊR
r¡lruT
a$tùc
3 Pttl

INPT'T
FROT SE'TSOBS

(oR.,-gOX)
19 Pllt

JEI

Flgurc 2.104. DSll Sydcm'¡ Fllt¡r lnput Connrcton

r(."¡

CHASSTS GilD

NOTE: Ac:tual shape (elboworstraight) of theg pinc'innæIot
vañes ctue to eng¡ne conÍiguralion and DSM
i nstallat¡on requ irements.

GilD

3Prlt goltilEcfoB
TO HLTER

24Væ POWEB -
CONNECNON

+24VDC
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

I

Table 2.10-1. Powrr Rcqulrements ForThe DSil

Flgure 2.10€. wauke¡ha cEC Producte Power Wrlng Requlrements

(_)

,))

0.! (tyPical)less than 221.6 - 30

+25o/",'10c/"

+25o/o, -10lo24DSM Modula

1.0 (typical)less than 221.ô - 3024DSM Fitter

OPERATING CURRENT
(rmPr)

PEAK.IO-PEAK
RIPPLE

(voltrAC)

OPERATING
RANGE

(voltr DC)
lOLEBANCE

NOIIINAL
VOLTAGE
(voltr DG)

CEC PRODUCT

WAUKESHACECPRODUCTS -
POWER WRING REOUIREIIE{IS- - -- -ASSUúÈ qO ÂUP IVENAGE TOTAL CURBENT

F

DCPOWER LEADS

A: 4 AWG, 30' llÐ(; 2 AWG, fr0' tlÐq 0 AWG' 75' llÆ(
B: 16 AWG.20' tlAX
G. D. E: 18AWG,20'ltÆ(
F: 14 AWG,SO' IAX
ê: a Àwa, âstr¡¡< (uelH BURN oNLY)

A

NOTE: Wtres sized for',tem A" are based on the pußed-úáà¡nà 
oi câmctt¡ve discharge ignitions like tllß CEC

tonitiin Mútie and lhe 2 vdi peak-to-peat( mÐilmum
ãpple requirements ol the CEC products'

BUFT{
SENSOR

LEA}I
cEc

lGNMOil
IODULE

(n)
noDULE (fclll

TURBOCHABGEB
CONTROL

DETONANON
sEllslllc
TODULE

(DSll)

DSll
FILTERJ-BOX

G B

E
D

c

POWER
(AFU)

AIR/FUEL
MODULE

FORM 6278 First Edilion
2.to - 3



DSIiI SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

DSII MODULE POWER CONNECTIONS

The power conneclions to the DSM module rnust be in
accordance wiü¡ the applicable electical codes. The
DSM is suitable for installation in Canadian Standards
Association (CSA) Glass l, Group D, DMsion 2 loca-
tions. All power sizing must be in accordance with
Figure 2.10-5, Waukesha CEC Products Power Wiring
Requirements.

SeeTable 2.10-1 for DSM module powerrequirements.
An oscilloscope must be used to vedfu that the ripple
meets the listed requirement

NOTE: The wûríng diagnms included ìn thb manual are
tobeused asareference only. For additional reference,
use the wirìng dtagnms received wih the DSM system
vúen making cqtnætions.

Refer to Sec{ion 2.15, DSM Sysfem Wirtng Dìagrams,
for wiring diagrams for AI VHP, and VGF engines.

A WARNING
Do not lnstell, set up, malntaln, or oporeto any
alectrlcal components unless you are a technlcally
quallfred lndlvldurl who ls famlllar wlth thc elactrl-
cal element¡ lnvolved. Electrlcal shock can cause
s.v€Íc pcrsonrl lnlury or death.

A caunoN Routo th. DSt syetem
wlr¡¡ through thr cor-

trct poil on tlr DSH modula Thr wlrr¡ nust bo
dlrrct d tñrough tlro holc¡ provldcd ln tl¡r bottom
of thr DSll nodulc. lf the wlre¡ arc routcd through
thr wrong portr.úactrlcal lnterlsnanci may rosult,
allbctng thr prrform¡nce of thc DSM systcm.

1. Wth power off, install an input power wire from the
24 VDC supply throrgh the center conduit entry þort 2)
of the DSM mod¡le (see Figure 2.10-6).

POßr ponî
2tPONT

I

POWEBSUPPLYwlRING.AIáRil'DSIITOrcNMON'¡roSxuroowuconNÉcnons HARNÉss

Flgun 2.10€. DSll ModubGondult PoÊ¡

2. Connectthe power wire to the terminal block labeled
+24V (see Figure 2.1O-n.

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

Flgurr 2.10f, Pow¡r Conn¡ctlon¡ ln DSll llodul¡

Ds,N ìTODULE

POWEB SUPPLY
WIRING CONNECTIONS

(mRouGH PORT2I

e2Wb_
Gro

l.'ft

PIÍYñ Lì/L

sEr.EcfoF
cLocr(
ñESEf
.5D€G
Él¡cÞl
o lAI
OAÎA.
DAÎA 3
oAlA 2

oAlA I
DAIA O

vsl
MAt{U^t

I
Í
E

A¡N'
glufoorvir

sENâot 0r
sEÈsoict
sÊ'lSOR6
sËxsoñ0.
s$Fonoc
sENSon06
sE!¡son ot
sÊr90ñ 0t

SENSOn 09
sE¡lson ro
sENsoñ tr
SENSOn t2
SENSOR r3
SENSOh t¡l
SENSOR 15

s€r{soF r6

4t
LCD

bôôd\9999

A
¡
c
D

E

7
G
ìt
I
J

r(

L
M

N

{^if ,.'
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

ALARM AND SHUTDOWN CONNECTIONS

A WARNING
Connoct tho DSM system to a cafaty cnglne
shutdown lor maxlmum rnglnr protectlon. Fallure
to conncct a safety englne shutdown could ctusc
personel lnfury death or englne damege.

A CEUÏON Route the DSIJI system
wlres through ths eor.

recû port on the DSM module. The wlres must be
dlrected through the holes provlded ln the bottom
of the DSll module. lf the wlres are routed through
thc wrong port, clectdcal lntcrfercnco may result,
affectlng thc pcrformance of thc DStl system.

The alarm and shutdown terminals are sinking devices.
A sinking dwice is an elecfonic switching device with a
single terminal used to cornplete an electical circuit
connectÍon that can be used to confol (through a relay)
remote dwices such as alarms and lights. A sinking
device completes the electrical path to ground.

The atarm and shutdown terminals are auxiliary con-

nections that can be used to interface the DSM system
to external elec{rical devices (see Figure 2.10'8). The
alarm terminal is a sinking device with an internal circuit
limit of 1 amp, 50 VDC. The alarm terminal can be used
to conbol (through a relay) remote dcvlces such as
alarms and lights. When the DSM system is operating
conecüy it is in an OPEN state. Any system fault will
'close" üre alarm circr¡it. The dann terminal will be
CLOSED (connected to ground) whenever the'Alarm'
LED (yellow light) on the front of the DSM module is on.
nre slrutdown teiminal operates the samE as the alarm
terminal and will only be activated wtten lhe "ShuËown"
LED (red light) on the ftont of the DSM module is on. The
alarm and shutdown wires must be routed through
port 2 of the DSM module (see Figure 2.10-6).

Yol may use a relay wih rormally open and/or normally
closed contacts as long as the logic is cornpaliHe with üte
dwices being confdled. Aseparate supdyfcr the relays
may be used as long astfcnegativeof Ûre24 VDC porer
soùrce is gnounded at the same point as the negaüve of
lhe24 VDG power sounce of the DSM module.

(ôoôod
E99lt
PlB

LCD

6-oi-ô6)
\e.999/

PyI,ñ LvL
sEr-ECfOn
CLOCK

RESEl
.3 DEG

ETEC EN

DAIAI
DATA'

OAIAS
OAÎA2
OAIA I
DATAO

vs8
UANUAL

.zav
+2..V

Gi¡o
ot{oI

Ëqä

Ë

tffi
I

I

ìsnrrfDowil

SENSOF 0r
sÊNsoâ@
SENSOF GI

3ENSOR O.

SENSOR 03

s€Nson6
sËNson 07

sENsoR 0a

SENSORæ
sÉNson r0
SENSO¡ il
SENSOF 12

s€Nson r3
SENSOR r¡l
seNsoñ r3
sENsoR r6

A¡il

DSil NODULE

LIGHT, REIAY, OR
IIURPHY TATTLE TALE
(cusToxER suPPuEDl

r
r
I
I

r--1
ll
l:

+ -

18 GA. lllN.

L -1

I

I

J
l AI'P UA)C CURRENTFLOW

I ¡URM CONNECTIONS sEENorEs
(rHROUGH PORT2)

NOTE: tThts hookup does not ynrk wìth the CEC Aír/Fuel Module system.'----- qù-;*í'ilix6"õäg'rl"äon-compoientsinenatoneDbMareontycapbte.olhandt¡ngamat<imumæVDC,IAMP'
3Áià;n'*¡;¡n;';Lr;.-snulaoä*kig is identtcatexcept conneclr¡on iñside DSM module is to shutdown term¡nal
lwlríno to OÉ¡tí retaw, and power supply to be customer supplied.
ñ;d;i;;dË;r;t;;:¡;¡rd.ãlinii,ríiíiúàÉletoøeuse¿asäreferenceonty. Foradditionatreference,usethawiríngdiasrams
received with lhe DSM system when making connections.

-
+

POWER SUPPLY
50 vDc llÐ(

(cusroilER SUPPLIED)
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DSM SYSTEM POWER, ALARM, AND GROUND CONNECTIONS

GROUND CONNECTIONS
To prevent elecùical interference wiü the DSM system
fom other components (especially high current devices
such as solenoid valves, ignition systerns, and rnotors),
complete the following grounding procedure.

. Non-Junctían Boxþplications; The negative side of
the powersource and the chassis ground of thefilter
must be sectrely attached to a clean, dry unpainted
engine crankcase surface (see Figure 2.10-9). The
surúace of the 'Sensor to Filte/ hamess ground
connection(s) must also be connected to a clean, dry
unpainted engine crankcase surface.

. Junction Box Applications.' On engines using a

Waukesha supplied iunction box, the ñlter chassis
ground andthenegativeside of the power source, for
both the DSM module and filter, must be connected
together in the junction box (see Figure 2.10'10).
Then, this connection rnust be grounded to a clean,
dry unpainted engine crankcase surface.

C

Flgure 2.10€. Ground Connoctlons For Non-Junctlon Box Appllcatlonr

CONNECTION
TO GRANKCASESURFACE

.SEI{SOB TO FILTËR'
HARIIESST

NOTE:'7he isensor to frlter" ñarness includes
lhe ground w¡res, as well as sensor
wires. The wi¡es that aE bundled w¡thin
tlp hamess a¡e all individual wires.

24VOLT
POWER SOUNCE

DSM HLTEN
DS'I T'/ODULE

oz
=o
G0
.2
oo
-o

)
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DSM SYSTEM POWER, AI-ARM, AND GROUND CONNECTIONS

t-- 
\

cor,¡NEcTloN
TO CRANKCASE SURFACE

"SEilSOR TO FILTEB"
HARNESST

6'O¡t

saoo

JUNCT'ON
BOX

ll0'lE:'Tlle'sensor þ frnef hamess includes
tln ground w¡re', as vúell as sensor
wireé. The wi¡es that arc bund/led with¡n
lhe hal¿',ess an all itúividual wires.

24VOLT
POWEî SOUBCE

DSM FILTER
DSM NODULE

o

Flgurc 2.10-10. Ground Connectlons For Waukesha Suppllcd Junstlon Box Appllcetlonr

)
I
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DSM SYSTEM POWER, ALABM, AND GROUND CONNECTIONS
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f1,

sEcÏoN 2.15

DSM SYSTEM WIRING DIAGRAMS

o

DSM SYSTEM WRING DIAGRAMS

A WERNING
Do not lnrtall, cct up, malntaln, or opcretc my
clect¡lcet componènt¡ unlcss you trc atechnlcally
quallñed lndMdual who ls famlllar wlth the elêctd-
cal el¡mcnts lnvolved. Electrlcal shock can Geuse
¡Gver€ pcrconal lnlury or death.

This section contains wiring diagrams for AT, VHP, and
VGF engines. Figure 2.15-2 and Figure 2.15-3 illusbate
the connec'tions of the DSM hamesses.

Referto Figure 2.15-4through Figure 2.15-11 for DSM
system wiring diagrams. Table 2.15-1 lists the page
numbers of the wiring diagrams for AI VHP, ard
VGF engines.

NOTE: The wúríng dìagnms included in thìs manual are
to be uæd as a reference only. For additional reference,
use the wtrtng diagrams received with the DSM system
when maklng connections.

Trbl¡ 2.16.1. Locallon¡ Oú DSll Wrlng Dlagramr

Refer to Section 2.OO, Mounting DSM S¡rstam Compo'
nenß, to mount DSM system components. Refer to
Section 2.A5, DSM System Component Connecilons,
to make wire hamess connections. Refer to Sec-
tion 2.10, DSM System Poweti Alatm, fuú Ground
Connections, to make power conneclions.

CAUTION Routc thc DSll systcm
wlre¡ through thc cor-

rect port on thc DSM module. Thc wlrcs must bc
dhccted tñrough thc hole¡ provldcd ln lhc bottom
of the DSll modulc.lf thcwlres ¡r¡ rcutedthrough
thc wrong port, electrlcal lntcrfcrtncc mty re¡ult'
effcctlng thc Acrlormancc of tltc DSll rystcm.

NOTE: See Figurc 2.1 5-1 for propr wire rouling of the
DSM module.

I2
POBl

t
POAÌ pOn¡

FILTER

POWER SUPPLYWIRING, AI.ARM 'DSII TOIGNMON"
ANDSHUTDOWNCONNECTIONS HARNESS

Flgurc 2.15-1. DSM Modulc Condult Poil¡

Fio|¡rc 2.15;10. te G.yl.VGF Wiring D¡agram 2.15-10

2.15-9Fig¡¡rc 2.1$9. 12 Cyl. VGF Wiring Diagram

2.15-8Fignrrc 2.t5€. 16 CÌ|. VHP Wiring Diagram

2.15.7FiEurc 2.tS7. 12 Cyl. VHP Wiring Diagram

Figurc 2.15€. 6 Cyl. VHP Wring Diagram 2.15-6

2.15-5Figurc 2.1 $5. 161/-ATGL Wring Diagram

2.15-4Fig!¡ra 2.15-4. IA/-ATGL W¡ring Oiagram

2.15-3Figure 2.1&3. 8L-ATGL Wring Diagram

PAGE
NUIIBERWRING DIAGRAU
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DSiI SYSJ"ËM WIRING DIAGRAMS

caMPoNENT CONNECTTONS D'RECT (AT AND VGF ENGíNE$)

NOTE:'Negdtive power lead
must b grounded to
the eng¡ne crankêdse. t

3
I

GBOUNDWIRE

SENSOR CONNECTOR

1.'SENSOR TO FILTER' HARI{ESS
2.'FILIER TO DSU" HARNESS
3.'DSH TO rcNMOil" HARNESS
4. -FILTEB POWER' }I.ARNESS
A DSTIilODULEPOU'ER
6. IGNITION TODULE POWER

ElL1
t

2

affi
cE¡l-mË||r.-

24 VDC

oo
J-BOX

ô

Flgurr 2.16-2. Componcnt A¡rd Powcr Gonncctlm¡ D¡;¡ct - âif And VGF Englncr

Flgurc 2.15€. Component And Power Gonnccllons llVlth Junctlon Box - VHP Englnes

I

f
t."

co¡tPoNENr co'lrÀrEcltows wTH JUNCnON BOX (VHP E rrGrrVES'

GFOUNDWFE

t

t. -SENSOF TO J.BOX" HAHNESS
2.'J-BOX TO FILIER" HARNESS
3.'FILTER TO DSM" HARNESS
4.'DSM TO IGNMON" HARNESS
5.'FILIER POWER' HAFNESS
6. DSM IIODULE POWER
7. IGNMON MODULE POWER

SENSOR CO!{ilECTOR

ìúOÍE:'l'legallvc æwet lead must be
grout dcd to the engine crankcase.

J.BOX

JUr{CTrOl{
BOX H

--- oo
-æ
traaa24 vDc

ll
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DSM SYSTEM POWER AND ALARM CONNECT¡ONS

at,
at
t¡¡zc
T
tr
t¡¡
5
tr
ol-
corì-
lr¡
lDt

8L-ATGL ENGINES

"FILIER POWER'
HAFNESS

CYL8 CYL7 CYL6 CYL.s CYL' CYL,3 CYLz CYL.I

r

BOX

E¡IGIN€GROUND ENGINE GROUND

îlOtrE: The signal wires of the "sensot to ñtter, and "fitter to DSM.
ñamesses are labeled îo¡ their coaesponding cylinders
and ground wires.

'DSlt TO rcNmON"
HARNESS

-l

N'AIN ú¡zo
(t
att
3T'

T()
IEu,
E

JUNCTION ozo
=tho

G
UìoÂ¡
atô

z
3I
FlI
3It

(tto

=¡c
5

=U'ô

E
l¡¡
3I
!E
t!,
Þ¿

tr

L

CHASSISGFOUNO

oz('
IE
l¡rIo
o-
tr
ul
5
L

????????
=E
5

äÀÂ
Ðt,
G
u¡-o4
=U'
cl

"FILÏERTO DSM"

DSñII FILTER
A. P\,I/R LVL
B - SELECTOR
c - cLocK
D. BESET
E. .5 DEG
F. ELEC EN
G - DATAs
H - OATA¡l
l-oalA3
J - DATA2
K. OATA I
L. DATAO
t -vss
I{. MAI{UAL

DSM MODULE

seNsons S
sexson ro S
sr¡¡son rr S
senson re O
ser'rson ro Q
sENsoF t4 Þl
sENsoB rs \)
selson ra (9

ctLl-sÊNsoHr
CYL4-SENSOR2
cYL7-SENSOFI3
CYL.E-SENSOR4
CYL O. SENSOR 5
CYL5-SENSOR6
cYL.2 - SENSOR 7
cYLS-SENSOnS

+ 21Y
+ 24V
gND
GND

AIáRM
sHuToowN

J

(*ì

Flgure 2.154. AT DSìl Systcm Wirtng Diegram - BL-ATGL

NOTE: The wìring diagrams inctuded in this manual are to be used ds a rcference onty. For additional refercnce, use
the wíring diagrams rece¡ved with the DSM system when making connect¡ons.
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DSM SYSTEM WIRING DIAGRAMS

12V.ATGL ENGINES

NOTE: The sional wìres of the'sensor to frlter' and frner þ DSM'--- - -- ¡tamããres àre øøete¿ for their corresponding cylinders and
ground wires.

o
añ
u¡-E
-
a
tE
u¡
b
tr
o
Eoo2
t¡¡
v,
I

ENGINEGFOUND

CYL€L gILsL CYL.4L CVL 3L OIL 2L CYL TL

6ILCR gILsR CVL'R CYL CVL 2R CVL TR

.FILTERPOWER"

HAR}IESS

EÑGII{EGROUNO

r--

,IIAIN
JUNCTION

BOX

.DSM TO IGNIT|ON"
HAFNESS

-lCT€TEGþU¡D

ozo
a6
1l'

fo
c
t¡¡
b
E

2
3I
E
I
a¡t¡
6ô

:
c.
5
:
!)
c¡

IE
r¡¡
IoÀ
E
r¡¡!
tr

L

cl2(,
truII
=1^ô

c¡2o
=ú,6

òò óòó

?? ???
E
|ltìoÂ
¡{tê

j
E
5

-FILIERTODSH'

DSM FIËTEB

c'fL. rR - sENsoR t
Cfrt. tL - SENSOR 2
CYL 5R - SENSOF 3
CYL 5t - SENSOR ,l

CYL 3R. SENSOR 5
CYL 31. SENSOR O

C"YL 6R. SENSOR 7
gYL OL - SENSOR 8

C"YL 2R. SENSOF 9
cYL 2L - sÊNsoR t0
CYL 4R. SENSOR'II
CYL 

'L- 
SENSOR 12

SENSOR l3
SENSOR 14

SENSOR t5
SENSOÊ lC

A- PIivBLVL
B. SELECTOR
c - clocK
O. FESET
E-.5DEG
F. ELEC EN

G. DATAs
H - DATA,I
I - DATA3
J - DATA2
K. DATA 1

L. DATA O

M-VSS
N - MÆ.¡UAL

DSM MODULE
+ 24V
+ 24V
GNO
GND

AI¡RM
sHUloowN

J

clr^sslsoRouND

r

Fl¡u'. 2.15€.A1DSH Syrtcm Wlrlng Dlagnm - l2V-ATGL

NOTE: TlÚ wlrlng diagnms tnctudad in this manuat are to be used as a rcference onty. For additíonal reforence, use

the wirìng dtagrattts receìved with the DSM system when making connections'
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DSM SYSTEM POWER AND ALARM CONNECT¡ONS

t'

II ttt1t!

ô2o
GUìo
ô.
c
lrJ

Elr

tr
¡¡tìoÈ
=t,o

j
.Ef

.FILTER TO DSiI'

DSM FILTER

GAL TL E 4R - SENSOF T

SENSOR 2
CYL {L& 7F. SENSOF 3

SENSOR 
'CYL 7L& OR. SENSOR 5

SENSOR O

CYL. ôLE 8R. SENSOF ?
sËNsoR 8

CYL 8L E 5R - SENSOR 9
SENSOB tO

cYL. 5L t 2R - sENsoF tl
SENSOR t2

CYL 2L I 3R . SENSOR 13
SENSOR 1{

gfL 3L¡ IF. SENSOR I5
sENsoR t6

A - FII'R LVL
B. SEI-ECTOR
c - cLocK
D. RESEÎ
E..6 DEG
F. EI.EC EN
G. DATA6
H. DAIA'
I - DATAs
J. DAÎA2
K- OATAT
L- DAÎAO
u - \¡ss
N. TIANUAL

DSM MODULE
+ 2av
+ e4v
GND
GNO

AI¡RM
sHuToowN

16V-ATGL ENGINES

NOÎE: Tha sional wiret of the "scnsor ta l¡nef and "lilter ta DSM'
harneéses are tdbeled îor their conesponding cylinder pairs
and ground wíres.

.FILTER POWER"
HAFiIESS

ltø
t¡¡2
G

a
Itr
u¡
5
tr
o
Goo2
¡¡¡o
I

ENGINE GROUND

'DSll TCt rcNmON'
HARNESS

CYL TL OIL.7L CYL.6L CYL.5L 4L CYLSL CIL.2L CYLIL

CIVL 8R GTÍLTR CYL6R CYL.õR CYL CYL3F CYL2R CYL TR

EI{GINÊ GROUND €NGINE GROI'NO

r -l

MA'N ôzo
9,ø
th
¡o
G
t¡¡
5
L

JUNCT'ON
clzo
=ah
c¡

Gu;oÀ
=gt
ô

tc
t¡l
3o
Á-
G
l¡¡

Þlr

:
E.f{:
ltô

z
3
8
ts

-u,:
.Dô

BOX

L
CHASSIS GFOUND

()

'! Flgure 2.16{. DSM Syrtrm lVlrlng Dlegrrm - f 6V-AFGL

NOTE: The wirìng dtagrams inctuded in this manual ara to be used as a rcference only, For additíonal reference, use

the wíríng dìagrams received with the DSM system when makìng connections.
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DSiI SYSTEM WRING DIAGRAMS

6 CYLINDER VHP ENGINES

.J-BOX TO FILTEB'
HARNESS

.F¡LTEB POWER'
HARNESS

v,
tl,
l¡¡2
E
t
Ioo
II
oF
troo¿
t¡¡ot

c*lL.6 gaL. 5 Cyt.. CyL.3 CyL.2 CyL. r

ET{GINE GROI'ND EI{GINEGROUNO

"DSll TO IGNmON'
HARNESS

-ì

NOTE: Tln sþml wires ol tlro frlter to DSM' hamess are labeled îor
theit co¡r?spnding cylinders arrd ground wircs.
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BOX

.FILTER TO DSI¡I"
HARNESS

D9fii FILTEB
qyl-r-sENsoRl
C'VL5.SENSOR2
CYL3-SENSOB3
CYL 6 . SENSOR.
CVL2. SENSOB 5
CVL 

'. 
SENSOR 6
SENSOR 7
SENSOR 8

SENSOF 9
SENSOR 10
SENSOR lt
SENSOR 12

SENSOR 13
SENT¡C'R t.
SENSOR 15

SENSOR 16

A. N'VR LVL
8 - SEI.FCTOR
c - clocK
D - FESET
E..6DEG
F. ELEC EI{
G. DATA'
H. DATAI
I. DAÎA3
J. DATA2
X-OAÏAt
L. OATAO
r/l - vss
N . I¡IA'{UAL

DSM MODULE
r 24V
+ 24Y
GND
GND

ALAFIM
SHUTDOWN

L J
CHASSIS GROT.,ND

f-t ,¡'

Flgun 2.15.7. VHP DSil Syatcm Wrlng Dllgnm - ô Gyllndcr

NOTE: The wírìng diagrams ¡nc/luded ln thîs manual are to be used as a reference only. For addìfønal reference, use
the wirìng diagrarns tæelved w¡ü, thê DSM system when making connect¡ons.
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DSM SYSTEM POWER AND ALARM CONNECTIONS

L)

12 CYLINDER VHP ENGINES

"J-BOX10 FtUrER"
HARNESS

.FILTÉR POWEB"
HAFNESS

ET{GINE GROUND

CYL. TL CYL.2L 3L CYL.4L CTL.5L CYL.6L

OIL IR CYL2R CYL3R CYL.4R CIL.5R CYL 6F

ENGINEGROUNO ENGINE GROUNDr--
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E
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I

'DSlr TO lGNmON"
HARNESS

I
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JUNCTION

BOX I
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CHASSIS GROUND
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=thcl
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II
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????

NO'IE: The signal wires ol the ïilter to
DSM"-tramess are labeled îor
their conesponding cylinclers and
grwnd wires.

=E
5

äÀÀ
=o
E
u¡

=oÀ
=(to

BOX

"FILIER TO DSiI"
HARNESS

DSIN FILTER
CYL 1R. SENSOR 1

CYL 6L. SENS¡OF 2
crL 5R - SENSOR 3
CYL. 2L. SENSOR 4
cfL 3R - SENSOR 5
CYL 4L. SENSOR O

CYL 6R. SENSOR 7
CYL IL. SENSOR 8

o/L 2R - SENSOR g

CYL,5L. SENSOR IO
CYL.4R . SENSOR tI
CYL 3L - SENSOF T2

sEltsoR 13
SENSOF t¡l
sEilsoR 15
SENSOF t6

A. PWRLVL
B - SELECIOR
c - clocK
D. RESET
8..5 DEG
F. ELEC EN
G. DATAs
H. DAIA4
I. OATAS
J. DAÎA2
K-OAÎAI
L - OATAO
M - \rss
N - MANUAL

DSM IIIIODULE

¡21V
+ 24V
GNO
GNO

êI AFM
SHUTDOWN

r¡

Flgurr 2.15€. V}lP DSll Syctem lVlring Dlegnm - 12 Cyllndor

NOlE: Tha wiring diagrams included ìn this manual are to be used as a reference only. For additional reference, use
the wiring diagrams rece¡ved wìth the DSM system when making connect¡ons.
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DSM SYSTEM WRING DIAGBAMS

f 6 CYLINDER VHP ENGINES

NOTE: The sional wires of the
frlterlo DSM'harness

"J-BOXTO FILTER'
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are labeled for their
conesponding cYlinder
oøiirs and grouncl wlres.
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NOTE: The wiring dlagnms ìnctuded in thìs manudl aß ta be used as a rets,nance onty. For addltbnal reîerence, use

the wiríng dlagrams rãcc¡ve¿ wih flP DSM system when making connæt¡ons.
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DSM SYSTEM POWER AND ALARM CONNECTIONS

('\
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Flgure 2.15-10. VGF DSll Systcm Wrtng Dhgrrm - i2 Gy[ndcr

NOTE: The wiring diagrams ínctuded in thìs manual are to be used as a reference onty. For additional reference, use
the wiring dìagrams received with the DSM system when making connect¡ons

12 CYLINDER VGF ENGINES

NOTE; The sìgnal wires of the ïlller to DSM" harness are
labeled for their coîespnd¡ng cylinder pairs and
ground wires.

at,
U'
u¡¿
G

-
G
t¡¡
5
tr
ot-
.co
ttz
¡¡¡
v,

.FILTER POWER'
HARNESS

ENGIN€GROUND

'DSli TO

CYLTR CYL2R CYL.3R CYL..R CYL5R CYL6R
HARNESS

CYL lL CYL CYLSL CYL4L CYL5I. CYLEL

ËNGINE GROUNO ENGINE GROUND

CHAgSIS OROUND

Ro 31lloP

EUIoÀ
É,
UJ

5
E

¿2o()
tl
t¡¡

=o
U'to

o2o
ll
t¡¡!
€-
th
cl

CUSTOMER G!NN.

7
8t-ãI
at

=at
c¡

ãã.2c
3ã
.EU

F

CUSTOMER CONN.

E
l!

=oc
=t¡,o

MAIN
JUNCTION

BOX

IEI
äÂÀ
Ð
an
Ê,
lr¡

=oo.
-o
C¡

.FILTER TO DSM"

DSM FILTER
A. PìII'R LI'L
B. SETECÎOR
c - clocx
D. RESËÎ
E..3DEG
F. EI€CEN
G. DATAS
H. OATA'
I - DAIA3
J. T¡AÏA2
K. DATA T
L. DATAO
u - \rss
N - MAI{UA!

DSN' MODULE
+24Y
+ 21Y
GND
oNo

AI¡FM
gl{ulDowt{

SENSOR 9
SENSOR ro
SENSOF'll
SEM¡OR 12
SEI\SOR 13
s€ilson t.
sEN¡OR 15
SENSOF 16

orL rR t 2R - SENSOR f
CYL 5L & CL. SENSOR 2

CYL 5R T 6R. SENSOR 3
otL rL t 2L - SENSOR .
orL3R t .R - SENSOF 5
CYL 3L& 

'R. 
SENSOR 6

. SENSOf, t
SENSOR 8

FORM 6278 First Edition 2.t5 - 9



T6 CYLINDER VGF ENGINES
NOIE: The slonat wires of the "filter to DSM" hamess are labeled"-'-' I;;il;ä¡i coibswnl¿ng cytinder pairs and ground wires'

tt
alt
t¡¡2cf
tE
¡¡¡
5
tr
ol-
Eo62
l¡¡ø
I

.FILTEB POWER'
HAFilESS

ENGINEGrcUNO

CYLIR CYL.zR CYL.3R CYL.4R CYLSR CYL.OR CYL.7R GYL

6rL rL ctl- CYL3L CYL4L C¡lL5L OVL.6L OILTL CTTL

ENGINÉGBOUND ENGINEGBOUNO

*DSilTO lcilmoN"
HARNESS

clt sstscRouNo

o iilo? ¡1

IEuIo
ô-
IE
t¡¡
Þ¿

¡i

¿zoo
E
t¡¡Io
6:o

ô2(,
ÍE
t¡¡

E
¡a

=3tó

crrsloilERCOI{N.

tc
u¡II
=ano

MAIN
JUNCTION

BOX

o2
o
]D
øIt(,
É,
l¡,,

=lt

=Éf

cusfori€R coN¡r

2
aIt-:
I
út

=tt
a¡

ò ò ò ò

? ? ?

j
tE

äÀè
Ðo
6-
oÀ
¡oo

.FILIER TO DST"

DSM FILTER

CYL rL&,lB - SENSOR t
SENSC'R 2

crL 4Lt 2R - s€ilsoR 3
SENSOR 

'OÍL.2L¡ ER - SENSOR õ
SENSOR !

clL 6Le SR - SENSC'F 7

SENSOR 8

CYl- BLI 5R. SENSORO
SENSOR t0

c¡lL 5L t 7R - SENSOR 1t
SENSOR t2

CYL 7L¡ 3R. SENSOR T3

SEN8oR 1.
6YL 3Lt rR - SEI{SC'F 16

SENSOR t6

A. PIIYRLW
B - SELÊcfoR
c - cLocK
D. RESET
E..6DEO
F.ELECE¡I
G.OATA6
H. DATA'
I - oAlAt
J-DAÍ 2
K. DATA 1

L. DAÍAO
u -vss
N - lt ¡uAl

DSM ñûODULE
+ 2lV
+ 21Y
GT{D
oNo

AI¡RM
SHUTDOWIT

DSM SYSTEM WIRING DIAGRAMS
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the wirÍng diagrarns rece¡ved w¡th the DSM system

Flgun 2.1S11. VGF DSll Syrtcm \Mrlng Dbgnm - lG Gyllndr

are to be used as a reteÍence only. For addltìonal refetenc€, usa

when makìng connacfttns.
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CHAPTER 3 - DETONATION SENSING MODULE SYSTEM PROGRAMMING

SECTION 3.OO - DSM INTERFACE PROGRAM OPERAtrION

SECTION 3.05 - EDITING AN EXISTING DSM DATA.SET

SECTION 3.10 - PROGRAMMING THE DSM SYSTE]II
FOR A NEW APPLICATION

SECTION 3.15 . DSM COMPUTER SCREEN AND
DATA RETRIEVAL
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sEcTloN 3.00

DSM INTERFACE PROGRAM OPERATION

IIINIIIUII RECOIIIIENDED COIIPUTER FOR DSM
SYSTEII EQUIPMENT PROGRAMMING

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

. Porùable IBM PC or Gompatible Computer

. lntel 80286-12 MHz Microprocessor

. 640K RAM (512K RAM free)

. Single 3.5'High Density (1.44 MB) Floppy Drive

. RS-232 SerialPort

. Microsoft MS-DOS 3.3

. DB-9 Serial Gable (male to female)

. Opüonal: Pdnter Port (Centsonics Type Parallel Port)

. Optional: Port¡able Pdnterwith IBM ProprinterEmula-
tion Mouse (Print-outs of computer screens can be
used to aid in foubleshooting and filed for futt¡re
reference.)

OOIÍIENilONS USED W¡TH DSM PROGRA¡tlltlNG

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

. Al cornmands enclosed in brackets, I l, are to be
execr¡ted frorn the PC keyboard.

. ln most cases, if an enant keystroke is made with the
PC, simply press [Escl to return to the previous
menu.

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

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

press [Print Screenl to make a copy of the screen you
are viewing for refErence.

. The fietuml key ls the same as the [Enterl key (on
some keyboards [Reü'rrnt is used instead of þnter[.

NOTE: Thîs manualassumes you are alreadyfaniliar
with basic MS-DOS commands for viewing dìrectorìes,
copying ñles, and other MS-DOS concepß. lf you need
more informatìon on täese suôlects , refer to a MS-DOS
instruction manual.

OPERATOR INTERFACE

The DSM module is equipped with diagnostic feah¡res
to infiorm slte personnel of system stratus at any time.
These diagnostic feah¡res include:

. "Power,"Alarm," and "Shutdown'llghts (LED) on the
front panel of the DSM module (see Figure 3.00-1)

.. The green 'Power" LED is lit any time power is
applied to the DSM module.

"ALARII". "SHUTDOTYII"

'PC¡WER"

tä
!
I
f
t
¡
t
'i
'i

il

o tr

8lü$nm
8trîil}t.

N SEI\li.:ttf!i..:
LE

ikl Bp*: T
Flgurc 3.00-1. Drtonrtlon Scnclng llodul¡ Front P¡ncl
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DSM INTERFACE PROGRAM OPERATION

.. The yellow "Alarm' LED is lit wtren power is
applied to the DSM and the engine is not running
(not due to shutdown mode). The "Alarm" LED
lights any time a sensor ouþut is lost or
disconnected (6, 8, and 12 cylinder engines).
Additionally, the al arm LED li ghts when the timin g

is retarded to the most retatrded limit (unconüol'
lable detonation). The alarm LED flashes when
the shutdown delay expires and detonation is still
present

NOTE: Fq 16 cylìnder engines a sensü test must be
performed to detect a lostsensor. The lost sensor check
procedure ìs etçlaìned in Section 4.t0, tost Sensor
Check Test On 16 Gylinder Engines A test for fiost

sansors should be pertormed whenever tllc safety
æntols and alarms are tested on the engine.

.. The red 'shutdown" LED lights wÌren the DSM
system has reached the most retarded timing,
the shutdown delay has timed out, and the
angine is stillin detonation.

. a liquid crystal display (LCD) located inside the DSM
module which continually shows the current status of
the system through specific diagnostic codes lor all

conditions (see Figure 3.00-2 and Table 3.00'1)

T¡bl¡ 3.00-1. Dccrlptlon Of Dlegnortlc Godr¡

Refer to Section 4,OO, DSM
Troubteshooting, lor more diagnostic and troubleshoot'
ing information.

Flgirre 3.Ut-2. Detonatlon Senslng llodulc LCD
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coresponding 3gn30fThe
The

DSM to not control the l¡ming on the
Disabled Sensor(41-56)

Tne sensor has be€n retarded to its most retardedfor theMaxlrn¡m Retârd(21-36)

The DSM module no longer senses a lrom ths filt€r.Fa¡led S€rßor(0r-10)

of CondltlonStrt¡¡Codr

SENSOR CODES

The DSM module has not
while thls code ¡s actlve.

yet been programmed and should not be connected to the lgn¡tlon Module
l,lo dâla(esD

DSM module is communicating w¡th the PC serial cable.SeriC Transfer(e7)

DSM module is detonat¡on lhreshold.Excctting AutoCal(8ô)

Conîouration data or application problem ¡l present.
(Exarñpb: DSM moduláhas beeñ programmed forthe wrong engine.)Conñguration Error(66)

ol CondltlonStrtu¡Godo

Warm-up Warm-up t¡me has not elapsed, therelore, is running at default
.,i:

PGII INTERRUPTCODES

'the DSM syslem is rurning Ddoneúim is b€ing contrdled and no enors areNormdOperation(ef )

Sensor erol code det€cied by DSM module. Sensol erol br Ma¡<imum Retard of fa¡led sensof will lollow.Enor Present(8r)

DSM module is lor to bs started.Rcdyto Start(s0)

Uncontrolled detofl ation shutdown output aclivated the DSM mooute.Shutdoïn Actlvecr5)

DSM module has sensed that lhe has stopp€d runn¡ng.l-æs d Rolation(00)

The DSM modde is nol porered, syslam nolNo PowerBlank

Drcrlpllon ol GondltlonSbturCod.

OPERANONALCODES
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DSM INTERFACE PROGRAM OPERATION

ti
PROGRAMIIING THE DSM SYSTEil

ln this manual, programming is divided into three
sections: Section 3.05, Section 3.10, and Section 3.15.
Followthe programming step6 in üe section described
below that meet your programming requirements:

. Sectlon 3.É Edltlng An Þclstlng DSßl Data.Set

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

Engines shipped frorn the factory wiüt the DSM system
are initially sehrp atthe factory. A data-set is created at

INFORMATþN ON SAVING DATA-SETS TO RAM
AND ROIJ| iiEMORY

The DSM system is designed to be used wlth many
engine families of yarlous configurations. Gonsequent'
ly, it must be tailored to work with site specific
information. This is achieved by creaüng and installing a
"data-sef that is appropriate for your specific site
application.

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

your DSM was installed and shipped frorn the factory it
will only be necessary to edit the data-set since the
DSM system was tested on the engine at the factory.

NOTE: Att Auto0al program, as explained in
Seclion 4.05, must be run the frrst titne the DSM is
prograrnmed for an engine (including engines shipped
from the factory with the DSM system).

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

NOTE: lf the intemally mounted LCD display ìnside the
DSM madule reads "99" (no datà), the DSM module is
senslng that a new EPROM chip ts ìnstalled and no
data-set ertsls. You wíll need to complete the pragram'
ming steps in Sectiong.fQ Programmlng The DSM
System For A NewApplication.

. S¡c$on 3.1O Programmlng Thc DSH Systcm For
A Ncw Appllcatlon

The programming steps and post-programming checks
in this section must be completed in rebofit applications
and whenorer a DSM module is removed from one
engine ar¡d installed on another engine model.

lf the intemally mounted LCD inside the DSM module
reads'99. (no data), the DSM module is sensing that a
new EPROM cftip is installed and no data-set exists.
Yot¡ will need to complete the programming steps in
Secüon 3.10.

. S¡cüon 3.15 DSlll System Computcr Sc¡een And
DtþBot¡lcval

Thls secüon ls to provide the steps needed to retrieve
DSM cornputer screens to view engine performance.
llo programming or editing procedures are included in
thls sec{ion. This seclion explains the steps necessary
to view data-sets and computer screens.

memory).

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

When saving to ROM þermanent memory), 25 data-
sets can be saved before the EPROM chip must be
replaced. Once a data-set is sûored to ROM, the
previous save to ROM is not accessible/refievable. The
DSM module can only access the most recenüy saved
data-set. When the DSM module saves a data-set to
ROM, the data-set information is not lost when power to
the DSM module is rernoved.

NOTE: The term EPROM a used to descríbe the
electicat chìp that resides in the DSM múule. The
EPROM chip houses ROM memory.

DATA ACQUISITION I'ONITORING CAPABIUTY

It is possible to acquire continuous sbeams of data
aboutthe DSM system using data acquisition software
(software provided by customer). The DSM Terminal

Program provides information on sensor sùatus,

diagnrostic codes, and cylindertiming throughthe use of
a PC. ln addition to the information already provided by
the DSM system, data serial sfeams are bansmitted
continuously frorn the DSM system that can be used to
fend datafor DSM and engine diagnostics information.
The DSM serial sfeams are specified in Waukesha
Engine specification sheet S-8484-1. Contact
Waukesha Product Support for more information.

I
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DSM INTERFACE PROGRAM OPERATION

DSiI INTEFFACE PROGRAM I.AYOUTAND
DESCRIPTION

Refer to Figure 3.00-9 for an illusbated menu layout of
the DSM lnterface Program.

1. COIilT|UN|CAT|ONS irENU

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

2. mÄN mENU

A. EdlUcruetc Setup

1) Reüieve ftom DSM

Retieves program cunenüy running in the
DSM module to the MeWEdit Control Values
Screen. The memory location wlrere the data is
sbred will be indicated on the PC screen
(RAM or ROÌrl# location).

2) Reüieve from Filename

Displays a list of DSM system data-sets
previously saved to the same directory as the
DSM lnterface Program. Permits usertoselect
a file to be reüieved into the Mew/Edit Control
Values Scteen.

3) Create New Data-Set

Allovys user to create a data-set from'scratch.'
The data-set is blenk atlowing the user to
ctuate å new data-set

data-æt, lt b recommended that the programmìng
steps &W ln Section 3. te Programming The
DSM Sì/stsrn For A New Application, öe æmpleted
insfled oî uúrg lhe "Create New Data-Sel" option from
the &lltlûreuirr. *tup Menu. Wpnever it is necessary
to edll an offiry data-set ff ls recommended that the
prqranvnùry sflaps describd ìn Section 3.O5, Editing
An Þdstlng Dat¡-Set, be completed.

B. Vl¡w/Edlt Control Values Screen

Albr srbcting "Reüieve from DSM,''Reüiave
liom Fllgramê," or "Creat€ New Data-Sef tom
ütc EdùCreate Setup Menu, the appropriate
deù!-ldwill be displayed on the Mew/Edtt Contot
\ät¡c! Screen. This allows the user to view and
cdt ür rystem parameters. Press [F1 0J to dlsplay
th¡ Savc Menu.

NOTE: Edlüng values on the VewlEdìt Control Values
Scroen wûll not affeat the performanæ of the DSM
system. Tlp edltcd data-set must be saved to RAM or
ROM to changethe DSM system operaüng pararneters.

1) AutoOal[F5]

The AutoOal program is used to establish
detonation threshold.

2) Save Menu [F10]

a) Save to Filename

Saves the data-set displayed on the MeW
Edit Contrd Values Screen to disk. The
fflename can be up to eight characters and is
saved to üe drive and directory where the
DSM lnterface Program is located.

b) Test Data on DSM

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

c) Configure DSM Memory

Allows user to save the data-set to ROM
(permanent memory within the DSM). The
previous data-set configured to ROM will be
'replaced" with he new data-set. ThE con- 1

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

Q VlewWiringData

Displays the wiring data for the dtosen
engine appl¡cation.

C. NewAppllcatlon Setup

Thissetpis used lhefirsttimethe DSM systemls
programmed for an engine (typically retofit instal-
lations). Using this setup procedure will overwrite
any existing data-set.

a) Engine Model lnformation

Allora user to crstomize a DSM system br a
spedñc appllcaüon by lndicaüng englne family,
engne model, and fuel tne(s). Creates
"skelebn' data-set to aid in programming.

b) Calcrlate lming Disk Reference

The position of the lgniüon Modula's timlng
disk ls not the same on all engines. TDR is
the angular relationship between the magnet
for he first rylinder to fire and top dead
center (elomple: 25" BTDC). Thls posilion
has to be calculated for the DSM module to
accurately conbd timing.

D. Vl¡w Srrl¡l Llnk
Allows operatorto monitor current system perfor-
mancê. Aids in boubleshooting.

ì

I
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sEcTloN 3.05

EDITING AN EXISTING DSM DATA-SET

(,

This secüon, Section 3.05 EdÍling An Exisüng DSM
Data-Srt\ explainsthe steps requiredto editan existing
DSM data-set. The data-set that is edited following the
procedures in this seclion is engine specific. Gomplete
allthe prognamming steps provided in this sec-tion.

NOTE: Engines shipped from the factory wi$t the DSM
s¡ætem are inttÍally setup at the factory. A data-set is
creatd at he factory for teslíng the DSM system on thø
engíne. Sínca a data-set aheady exists, complete the
sfeps rh thìs seclion.

NOTE: Att AutoOal program, as explained in
Section 4.05, must be run the ñrst time the DSM is
prqnmned tor an engine (lncluding engínes shipped
from ffnefrrctory with the DSM system).

NOTE: lf the ìntemally mounted LCD inslde the DSM
module raads 9.9' (no data), the DSM module is
sens,íng that a new EPROM chìp is installed and
no data-set a¡dsts. You will need to complete tho
progranming steps in Sectìon 3.fQ Programming The
DSM System For A New Application.

Section 3.1O, Programmìng The DSM System For A
New Applicaüo¿ explains the programming steps and
post-prggramming checks to be completed in retrofit
applications or wfienever a DSM module is removed
from oneengine and installed on anotherengine model.
By completing the programming steps in this section,
any existing data-set is ovenryritten and an entirely new
data-sat is programmed.

Section 3.1 5 , DSM System Computer Screen And Data
Retíeval, erglains the procedures necessary to aocess
DSM system lnformaüon tom the DSM lnterface
Program using a PC. Section 3.15 does not include any
programming procedures.

NOTE: This manual assurnes you dre alreadyfamiliar
wîh basb MS - DOS commands for viewing directories,
copyíng frles, and other MS - DOS concepts. lf you need
more ìnformation on these subjects, refer to a MS - DOS
instruclion manual.

CHECKUST
Complete the preprogramming installation checklist
only if you are editing the data-set at iniüal engine and
DSM system startup. lf your engine is running with the
DSM system and yor are editing a saved dab-set, it is
not necessary to complete the preprogramming instal-
lation cftecklist.

Before apply¡ng power to the DSM system:

A. Dl¡conn¡ctlhc DSll modulc from thc lgnlüon
todulc by removing the 'DSM to ignilion"
hamessfromthe 14 pin connectoronthe side of
the lgnition Module (see Figure 3.05-1).

tciltTloilroilrlE

/

14 PIN CONNECTOR

.DSII TO rcNMON'HARNESS

Flgurc 3.05-1. Dl¡conncc{ng Thc'DSll To lgnltlon"
Hernc¡l

FORM 6278 First Edit¡on 3.O5 - I



EDITING AN EXISTING DSM DATA-SET

B. Msually inspec{ the installation to be sure that all
widng stbrms to the requirernents of this
manual, local ædes, and regulatory bodies. Verify
hat eadr connection to the DSM module is routed
through the conect ænduit (see Figure 3.05.2).

o
poa¡ Ponr2trcEf

I

FILIEB

POTYER SUPPLY WR|NG, At-Aßf
AND SHUTDOWN COI{NECTIONS

.DST TO IGilMON"
HAFl{ESS

Flgurc 3.05-2. DSll llodule Gondult Port¡

C. Verify thatthe power supply is wtthin specification.
Refer to Section 2.1O, DSM S¡æfem Power,
Narm, And Ground Connectíons, for power
speciñcations to the DSM rnoú¡le. Malte this
measu¡emênt with an oscilloscope at the sçply
wires b üp DSM module with the engine runrúng.

EDMNG T}IE DSM DATA-SET

ESTABUSHI{G COtrI|UMCAAON WtT}t Tt{E DSr

1. lf you are ediüng the data-set at initial engine and
DSM system starhrp, veriff that thE DSM module ls
disconnected from the lgnition Module before applying
power. lf the DSM module is not disconnected from the
lgnition Module, disconnect the "DSM to ignition"
hamess frorn the 14 pin DSM connector on the side of
the lgnition Module (see Figure 3.05-l).

NOTE: lt is not necessary to disconnect the DSM from
the lgnitìon Modulein Step 1 when editìng adata-setfor
an engÍne that has been running with the DSM sysfem.

2. lf no power is applied to the DSM module, apply
power. The "Power," "Alarm,' and "Shutdown" LEDs on
the front cover will light for approxirnately five seconds.
The green power LED will remaln on when the alarm
and shutdown LEDs go off. The intemally mounted LCD
display will read'9O' (system OK - ready and wailing for
engine to start).

NOTE: lf the internally mountad LCD reads ?i9" (no
data) instead of 1910," the DSM module is sensíng that a
new EPROM chip is installed ín the DSM module.
Complete the programmlng steps in Section 3,10,
Programrning The DSM System Fo A New Application.

NOTE: lf any of he alarm or shutdown LEDs come on
any time duríng DSM system operatìon, see
Section 4.O0, DSM System Diagnostics And
Troubleshooting

3. The DSM rnodule must be programmed to work with
site specific inbrmation in order for the DSM system to
function properly. To program the DSM module, connect
a standard DB-9 serlal cabla (male to famale) to the
communications port (labeled PIA) withln the DSM
module. This is the communications port on the dght
(see Figure 3.05-9). Connectthe other end of the cable
tothe PC's comrnunicaüons port Typicall¡ thls is port 1

(also referred to as COM 1, sedal A, or sølal 1).

A caunoN Verlly that thc DB-g
scrlal cablc lr rocurcly

eonnactsd to th¡ 4prcprlate eomputcr port lt the
sorlal cablc l¡ dlltr¡Êcd or dl¡conncc'ld durlng tho
sanlng procccr, th¡ EPROì| cfrlp ln tñc DSM module
wlll bccomc comrptrd and wlll nc¡d to bc ruplaccd,

Flgun 9.05{. DB-9 S.rlrl Grblc Conn¡cdm ln¡ldr
DSI tlodul¡

PrA COIIUT{|CAT|OilS

LCt)

oto
ora

MUÀ
SEttcloe
ffi
âctãf
.¡ oc6
ã.lC CÈ

ul^¡
illaa
stAt
ù1^t
o^?a I
o^1AO
t¡¡
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u
fflÞ9r¡
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EDITING AN EXISTING DSM DATA-SET

4. Start he DSM lnterface Program on your PC.

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

5. The "Genuine Waukesha Parb'logo screen appears
briefly, bllowed by the screen shown in Figure 3.05-4.
The bottom line of this screen indicates what version of
the DSM lnterface Program you are using.

Flgure 3.054. Software Ver¡lon ldcntlfrcatlon

6. Automalically the Communications Menu appears
(see Figure 3.05-5). A black dot is located in a circle
next to " 1 " which indicates that the selected communica-
tions port on your cornputer is port l. Press þnterl to
select communications port 1. lf the DB-g cable is
connected to a different port on your PC, use the arrow
keys on the keyboard to select the conesponding port
ftom the Communications Menu and press þnterl
(typically: port 1 is corect).

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

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

Flguru 3.05€. Communlc¡üon¡ Hcnu

CEC DStt Control - Ver 6.ll

Eprom ver+ 6.X

1lrtl!]1illTf{nil
Viæ Serial Lrnk
Nff App.Lr-cation Setup
Çuìt

Flgurr 3.05€. DSll lnterl¡cc Prognm naln llcnu

ffi
Retrreve from tsr:l.eDare
Create Ner.¡ Dat.aset

(=)

wauheshâ - CEC

DêtonatÍon Sensing Module

Scrial Interfacc Program

versÍon 6.x

CEC DS¡,! Control - V¡r 6.X

Co¡urunicatl.ons ¡{ênu

Sêlect Com PorÈ

(Pl Oz O3 Or

FORM 6278 F¡rst Ed¡tion

Flgure 3.05-7. EdlUGre¡t¡ Sctup llenu
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EDITING AN EXISTING DSM DATA-SET

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

NOTE: You can save 25 times to ROM memory
(prmanent nernory) before replacing the EPROM chip
in the DSM mdula

.r : .: ::-'

. :i.. _.t ,. . ' .:

' ' 'i;:'" ":'' : - ...'.''.'''-:

Proccar RGRotG DåTa

Procêssing Dåta

D¡tl Source 13 ROH 1l

Flgurc 3.O5€. Proccselng Data Verlfrcrtlon Screen

10. Then the MeWEdit Control Data Values Screen
åppears (see Figure 3.05-9). This screen shows the
engine data-sot parameters. The inbrnaüon shown on
the screen is stored on the DSM EPROM ctrip (ROM or
pennanent memory).

You can cfiange data-set information on the View/Edit
lÀaallal Flal¡ tlal¡.a- al^- ^- L.. ^-¡^-¡-- -¡-.- ^-vvr !u vl ess yssg- 9u Egt f fry C't tlE l ll lu t¡c¡tt¡ aÐ

deshed. To cñange data-set inbrmalion, conlinue with
"Edlting The DSM Data-Set"

NOTE: For the purposes of thìs manua[ the DSM
module wlll ba programmed for a 12 cylìnder VHP
L7O42 engine. The programming steps taken ín thîs
manual are the same for whatever angina fanily you
choose (exceplions are noted).

EDIT¡NG THE DSM DATA-SET

A data-set is a group of site specific data polnts that
arE created and then storEd within the DSM modulê.
The DSM data-set inoludes values for: Most Ad-
vanced TÌming, Most REtarded Timlng, End of
Sarnple Wndow angle, retard and advanced timlng
valuês, warm-up delay tlme, and shutdown delay
time (see Flgure 3.05-9). Gomplete the steps that
follow to edit the data-set for the engine you are
programrning.

NOTE: Editing values on the WewBdtt Contot Data
Valuas Screen wÍll not affect the Frformance of flß
DSM system, The edited data-set must b saved to
RAM or ROM to change the DSM systemb operating
parameters.

NOTE: lf the values in the Detonatìon Level Select
table in the ViewlEdit Control Data Values Screen are
above 2400 nV the knock sensorx¡ are disabled and
may indicate the knock sensors are not calibrated. Run
the Auto0al progrdn to calibrate the knock sensont
Conpletethe steps in Sectiøin 4.05, Running The DSM
ArtoGal Program, to calibnta làe sensorc.

You can cùange data polnts on the MeúEdit Conbol
Data Values Screen by mwing the cursor with the arrow
keys anci eniering ciaia as ciesired.

300 sccond¡
l5 s.conds

ïârû-Up Dclay line
thutdown D.lay Ìin

RatÀrd lo
Àdvancc 1o

I Knocl Sa¡¡plc(e)
5 No-trnock Sånplc(¡)

Evêry
Ev.ry

lirning DLsk Rcferencc 26 'BTDC
<F3> lo Calculâtr TDn

D-Lêad Po3l,tion >
¡lott Advanced liminE lO 'BIDC
llo¡t Rctarded lining a êB'¡ÐC

D.fault Tining 8 'BTDC
lnd of Sanplc llindow 30 oÀTDC

Opên
10 'BIDC¡l oBTDC

I oBIDC

Englnc Family r vHp cÀs ENcrt¡E
Eng:lnc Hodel . t7042 v-L2
# of Cylínders: L2
Prinary Fuel t NÀIURAI, cAS pfpELfNE QUÀLIly
Sccondary FueI! D¡GESTER cÀS
Corncnts:

Datå Valuc!

senEor I
Sensor 2
sensor 3
Sênsor 4

6ênsor 5
sên3or 6
Sênsor 7
sên¡or 8
scnsor 9
Sên.or 10
Scncor ll
Scn¡o¡ 12

656 mU

882 nV
705 mV
61? nv
705 nv
705 nv
833 nv
793 nv
656 nV
882 nv
617 Dv
714 Dv

Detonâtlon
Level Select

NOIB! Enèrlc¡ abov¡
2¿t00nv rcrult Lu ¡
Dirablcd Scn.or.

<ESC> to !!,¡in l¡anu <F5> to ÀUIICÀL<F10> to Sav¡

3.05 - 4
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EDITING AN EX¡STING DSM DATA.SET

-.. I

1. lf disconnected, reconnect the DSM module ('DSM
to ignition" hamess) to the lgnition Module. After
reconnecting the DSM module to the lgnition Module,
ignition timing is being controlled by the DSM system so
the data-setforthe engine can be completed.

NOTE: lt is not necessary to verlfy Timing Disk
Reference ffDR) in Step 2when editÍng a'data-setfor
an engÍne that has been running wih the DSM system. lf
you aÊ edÍtlng the data-set at lnltÍal engine and DSM
system startup, perform the TDR veúñcation in Step 2.

2. Using a timing light, verfi that lhe conect ïming
Disk Reference (tDR) value is programmed. TheTDR

D. lf engine timing is higher than the timing shown,
then increase the TDR value bythat amount. For
example, if timing is set at 11o but the engine is
running at 12o, then increase the TDR value
by 1'.

E. Press [EscJ to return to the Main Menu. Highlight
'Reüieve frorn DSM" and press Bnterl to reh¡rn
to the Mew/Edit Contd Dat¡a Values Screen.

F. Use the arrow keys to position the cursor in the
"Timing Disk Reference" field on the MewlEdit
Conüol Data Values Screen.

Screen. Gomplete the following:

A. Press [Escl to return to the Main Menu.
Hlghlight "View Serial Link" and press [Enter]
(see Figure 3.05-10).

NOTE: lf changes were made to the data - set and were
not saved betore pressing [Esc], the DSM program will
gìve you an option to save BEFOBE retuming to the
Main Menu. Save changes ildesired.

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

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

H. Press [F10] to test ûre new TDR value. Higütlight
"Test Data on DSM" on the next menu and press

[Enterl. The nenrinformation is nowsavedto RAM
(temporary memory). Press any key to conlinue.

NOTE: The "Test Data on DSM" oplíon from tha Save
Oplions Menu allows a prcgÊm to be run in the DSM
mdule's temporary memory FAM).The contents of
RAM arc lost whenever power to the DSM module is
¡emoved.

l. Using a timing light, verify that the engine timing
is running at the timing shown on thE Display
Serial Port Screen. lf engine timing does match
ctntinue with Step 3. lf the engine tming
does not matctr, repeat Steps A - H. lf repeating
these steps does not conect engine timing,
contact Waukesha Product Support.

D-Lead is

opên

Dlaplay Scri¡l Port D¡ta

<ESC> to EXIÎ

l0
l0
10
10
10
10
10
10
l0
10
10
10

l1
tt
11
ll
11
11
11
11
1l
1l
l1
l1

OK
ox
OK
OK
OK
OK
OK
OK
OK
OK
OK
ol(

I
2
3
4
5
6
7
I
9
10
1l
t2
13
t4
15
t6

1R
6L
5R
2L
3R
{L
6R
IL
2R
5L
4R
3L

lining
CBSDC

Dêgrce
Rêtard

StatuaCylinderSensor

91

DsM Dtsplay

ltln Adv Pos
{ OBTDC

l{ax Àdv Pos
10 CBTDC

FORM 6278 F¡rst Edition
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EDITING AN EXISTING DSII DATA-SET

r,' r ,.: ..:

Datà

NOEts. Entriês abovâ . .'

. . 2{O0DV rêrulÈ 1¡ .
Dlcablcd Ecnror.

<Flo> Èo SÀvc <8SC> to l{cln l{.nr¡ <F5> to ÀUl¡oCtL

tf¡rû-Up DèIây ll.nr
Shutdosn Dêlay lLrc

300
l5 Sccond¡

sêconda

I xnock sâßple(s)
5 No-ßnock Sanplcle¡

Rêtârd
Àdvanc¿

1o Every
1o Evêry

¡rlo¡t Àdvânccd tirnfng
¡{ott nêtardcd Tinlng
Dcfault llning
Bnd of Sanplc llindow

TfuninE Disk Refêrencê 26 oBTDc

<F3> To cêlculatG EDR
D-Lêad Posltion >

oBlÞC
OBÎDC
OBIDC
OAîDC

10
4
I

30

Opên
10

4
I

OBÎDC

OBTDC

OBTDC

Englnc Fanily :
Engine Model !
# of Cylindere:
PrlJiâry FueI ¡

sccondrry Fuelr
Comêntar

VIIP GÀS ENCINE
L7042 V-t2

L2
NÀTUR,AI, GÀS PIPELINE QUÀLIÎT
D¡GESÎER GÀS

scnBor I
Sênsor 2
senEor 3
sensor 4
scnror 5
Sênsor 6
Scnsor 7

Sen3or I
Scncor 9
sênsor 10
scn8or 11
Scn¡or 12

6s6
882
?05
6L7
?05
705
833
793
656
882
61?
744

!ìV
EìV

nV
DV
nV
lrv
nV
nV
n¡V

nV
DV
nV

Dctonation
Levèl select

Flguru 3.OSdf . VleûEdlt Contd Dat¡ Vduc¡ Scrrcn

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

Rebr to Figure 3.05-11 arìd th€ coreøt table while
editing the data-set The values prwided in tha tables
are the recrynmended data-eet parametore for the
DSM system. Modificalions may be made based on site
condiüons.

. Table 3.05-l on page 7 provides the data-set
pararneters for 8L-AT27GL engines.

. Table 3.05-2 on page I provides the data-set
parameters br 12V-AT27GL engines.

. Table 3.05-9 on page I provides the data-set
parameters for 1 2V-AT25GL engines.

. Table 3.05-4 on page I provides the data-set
parameters for VHP engines.

. Table 3.05-5 on page I provides the data-set
parameters for VGF engines.

Listed are defin¡tions of each of the data-set parame-
a^-^ J^. .¡¿l ^^ ll^- \r¡^.^,rE¡li+ ôaaÞal Flala \/al¡ raa Q¡raan3(t¡Ð lvurlu ulr ulE rlEllrLgrr vvlluva vg€ Ysrugs ver eer..

Comments: Type in any comments regarding DSM
programm¡ng or revise ex¡sting comments. Typically,
comments indude site, engine number, and date
lnbrmalim.

Iocl Advücrd Thnlng: Tha mÐdmum advanced
limlng at wlìich the system will allow lhe engine to
operat€. Enter the most advanced tim¡ng for the
laaillan llarlr¡lato ¡ñt laar{ ararrnda¿l anr{ l}ra m¡qlru. rr sv.. rrrvvs.v e v
advancsd timing for the "D" lead open.

NOTE: 'Most Advanced T'iming" may not b greater
than nameplatetiming.

Most Retardcd Tlmlng: The minimum tim¡ng at which
ü¡e DSM systern w¡llallow a cylinderto retard in orderto
conüol detonation. Enter the most retarded timing for
the lgnition Module's "D" lead grounded and the most
retrarded timing for the "D' lead open.

Dcfault Tlmlng: Default timing is the retarded ignition
timing irnposed by the DSM system when it ls not
protecting against detonation. The DSM system acti-
vates default timing for a cylinder when the cylinder's
sensor is disabled, wlren the sensor f¡ails, and during
engine warm-up delay.

End of S¡mphWndow: ThEend of samplewindow is
a predet€rnlned angle after top dead center (AilDG) ln
crankshafr degnes at wh¡ch the DSM system stops
looking for detonation.

r
{-,,r
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EDITING AN EXISTING DSM DATA-SET

Retard X'Evcry Y Knock Samplc(s): Allows you to
select how fast the timing retards by changing the "X'
and "Y' values. When an individual cylinder is in
detonation, the timing retards ")C degrees for every Y"
consecutive ümes detonation ls found.

Adv¡ncc X" Every Y No-Knock Samplc(s): Allows
you to select how fast the timing advances by changing
the ")C and -Y values. Once an individual cylinder is no
longer in dEtonation, the timing advances ")f degrees
for every "Y' consecutive times he cylinder is not found
to be detonating.

Warm-Up Dclay Tlme: Allows you to select the amount

4. lf you are edltlng the data-sct at lnltlal cnglnc
and DSM systcm startup (englnas shlppcd from thc
factorywlth the DSM eyatem), compldr an AutoG¡l
program. The Auto0al program is the automatic
callbration of the detonation threshold levels by the
DSM lnterface Program. Complete the programming
steps in Section 4.05, Running The DSM AutoOal
Program, to run the AutoCal Program.

NOTE: lf the values în the Detonatìon Level. Select
table ln the WewlEdît Control Data Values Screen are
above 2400 mV the knock sensots are disabled and
may ìndicate the knock sensors are not callbntad. Run

,( ))

and wtren the DSM system takes contol. While this
delay is active, the cylinders are operating at the default
timing. The purpose of this delay is to prevent mislead-
ing vibraüon signals, that may exist dudng the time the
engine is warming up, from being inconecüy constued
as'knocK signals. During the Warm-Up Delay Time,
the DSM system is not protecting against detonation.

Shutdown Dclay Tlmc: Allows you to selec't the
amount of delay between the moment when the rylinder
reaches the Most Retarded Timing during detonation
and the time the shutdown warning becomes active
while still in detonation.

NOTE: Make sure to program the Shuüown DelayTime
lorg ercugh to avoitl unneæssøry shufrowns. For
exanple: lf enginetiming reacheslhe Maximum Retad
l¡m¡tN,lD üß thutfuún DelayTime ís shofter than the
Nvatw Raþ, shu/down may æcur before ün engine is
allwad þ dvance at the progranmd Aùance Rate.

Trbl¡ 3.05-1. sL-A'til7GL DSll Data-Set P¡ramelerst

ÎIOTE: t^TIp t¡ming vatues l¡sted apply to engines with the s¡x hole Prechamær cuÊ.
z'Mat<. Advance" should never exceed nameplate t¡ming.

Completethe steps in Section 4.05, Running The DSM
AutoCal Program, to calibrate the knock sensors. Án
Autoâal should be run the ñrst l¡ne the DSM is
prqnmmed for an engine or whenever a DSM is
programmed for a new applica{an. Ndifunally, the
DSM system must be re-AutoGalú ustng the DSM
lnterface Program and a PC afrer doing any rentoval,
repair, or replacement of engine cylûnder heads, cylin'
der liners, cylinder gaskets, pistons, or knæk sensots.
This calibration MUST BE done uslng the AutoGal
progrum.

5. Continue with the next section, "Saving Data-Set To
ROM," to permanenüy save the edited data-set.
llake surc to complcte the ncxt ¡cctlon. D¡ta-¡cts
NOT ¡rycd to ROll are lost whcn power ls dl¡con-
nestcd from thc DSil modulc.

15 Second(s)5 Second(s)Sln¡tdown Delay Time

300 Secon<l(s)3(X) Sêcond(s)Wam-Up Delay Time

1o Every 5 No-Knock SamplE(s)1o Every 5 No-l(nock Sample(s)Advance Rate

1o Every 1 Knock Sample(s)4o Every I Knock Sample(s)Fetard Rate

64 wKl" +64WKI" AND EELOWFUELQUALITY:

GROUNDED30"f4o22019"30:1 (10.5)l¡ntlfrll Gas

GROUNDED30"12"2001go30:t (10.5)Dlgealer Gas

OPEN30o4o100gò32:1 (11.4)F¡€ld GaB
(115 Octane)

GROUNDED30"go20o1go32:1 (11.4)
Ndurd Gas

OPEN300¿go6c28:1 (9.8)

"D" LEAD
END OF
SAilPLE
wtNDow

tr NX.
REÎARD
('BTDC)

TÆ(.
ADVANCE2

fBTDC)

DEFAUUT
NMNG
VALUES
cBTDC)

AIR/FUEL
RATTO

P. E¡AnUSTOU
FUEL

FORM 6278 First Edition 3.05 - 7



EDITING AN ËXISTING DSM DATA.SET

15 Second(s)5 Second(s)Shúdorln fÞlaylme
300 Second(s)30O Second(s)Warm-Up Delayïime

1o Every 5 No-Knock Sample(s)1c Every 5 No-lûrock Sample(s)Advanco Rde

1o Every 1 Knock Sample(s)4o Every 1 Knock Sample(s)Rdard Rate

ô4 WKl" +c¡lwKl" At{D BELOWFUELOUAUTY:

GROUNDED30012'n"16'30:1 (10.5)L¡ndfill Gas

GROUNDED300100lgol6n3O:1 (10.5)D¡gester Gås

OPEN30040100go32:1 (11.4)Field Gas
(115 Ootanel

GROUNDED300golgo16032:1 (11.4)
Natural Gas

OPEN3002"go6c28:1 (9.8)

"D" LEAD
END OF
SAMPLE
vnNDow

itAx
RFÏARD
fBIDC)

ttÐc
ADVANCE2

fBTDC)

DEFAULT
Nil¡NG

VALUES
fBrDc)

AIR/FUEL
RANO

(% EO{AI,STq)
FUEL

T¡bls 3.05-2. i2V-A127GL Dstrl Data-Sct Prr¡nelersl

ITOTE: t-Tl?p timhg values tisted apply to engines with the six lpte prechambet cups.
2'Max. Aðvatlr'a" shoutd riciver exceád naneptate t¡mlng. '

Teblr 3.05€. 12V-AT25GL DSlt D¡ta-Sel P¡nmcters

NOTE: t'futax Advutæ'should never exæed nameplate ttming.

Î¡bl¡ 3.G4. ìßP DStl Dat¡-Sct Paramctcr¡ Tablc 3.0ti€. VGF DSll Data-Set Parameters

r

'15 Second(s)5 Second(s)Shutdorn fhlsyÎme
300 Second(s)3fi}Secoxl(s)Wrn-þDelay'Iime

¿o É..--. Ê lr- t-^-l- ê^--l^r-t
I EVqy 9 tYg-nlrwñ ùolrP¡9[Ð,^¿.--^^ 

ãr-ætqEBn4g

1o Every 1 Knock Sample(s)3'Evcry 1 Knock Sample(s)Retüd Rd6

G4 WKl" +tf f,¡(¡. At{D BELOWFUELOUruW:

GROUNDED300fl"l715'26:1 (8.8)l-andñilG6

OPEN300go14"12.26:1 (8.8)D¡gest€r Ga!

OPEN3004010"go28:1 (9.8)Natural Gas

fñ'' I EA¡¡v .-v
END OF
SAMPLE
wlNDOW

ilÐ(.
BETARD
('BTDG)

ltAx.
ADVANCE'

('RfDC)

DEFAULT
NilNG
VALUES
('BTDC)

AIR/FUEL
RATIO

(% ÐfiAUST
02)

FUEL

t5 SecondcShudown D¡lryT'lm¡
300 Soc¡ridsWrrrn-Ug Drley Tlmc

1o Eræry 5 Samples
AdvrnoF EvcnrY
llo-tûroct Smrptä(s)

Retard 1o Every 1 Sample

Propane Only. Retard 3o
Every 1-Sample

Rot¡tdF EvrrvYKnock
Snretd¡)

300Efil ot Srnplr Wndow

Nameplate lming - 2oDrllultTlmlng
Nameplate lming - 6"Io¡tR.ffi¡dTlmlng

Nameplate T¡m¡ngIoel A¡ñnrcrd llmlng

15 SecondsShuldown DrlryTlmc
30o Socondsftrm-Up DrlayTlno

'1" Evsry 5 SampleeAdv¡ncr X' Evcw Y
No-Knock S¡mplc(¡)

Retard 2o Every t Sample

ProDane Onlv = Retard 3"' Every 1 Sample

Fct¡rd X" Every Y Knock
Sample(s)

30"End olS¡mplcWindow

Nameplate lming - 2'Dcfault Tlmlng

Nameplate lming - 6'Mogt Rel¡rdcd ïlming
Nameplate Îm¡ngHo¡tAdvanced Tlmlng

l
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EDITING AN EXISTING DSM DATA-SET

SAVING DATA-SETTO ROII

1. Save the edited data-set to ROM (permanent
memory) on the EPROM chip in the DSM module. press
[Fl0] for the Saving Options Menu.

2. Highlight"ConfigureDSM Memo4f on the rnenu and
press [Enterl (see Figure 3.05-12).

NOTE: The'Test Dataon DSM" optionfrom the Save
Options Menu allows d program to be run in the DSM
module's temporary memary (fu4V). This may be used
for troubleshooting so that the ROM memory space is

preserued. The contents of RAM are lost whenever
power to the D$M module is removed.

3. When the Verificalion Screen appears as shown in
Figure 3.05-13, press [Yl"

A CAUTION Do not dlslurb thc scrlal
cable or lntcrrupt com-

puter power whlle programmlng. lf tñc scrlal cable
ls dlsturbed or dlsconnccted durlng the savlng
process, the EPROM chlp ln lhc DSM modul¡ wlll
become corrupted and wlll n¡cd to br rcplaced.

tlarn-Up Delay Tl.nr
Shutdo¡rn Dclay Time

3O0 Sccondg
15 Seconds

Retard lc
Àdvance Io

I Knock Srnp1e(s)
5 No-Knock SÀrnple(sl

Every
Every

D-Lead Position >
l{ost Advanced lining 10 oBTDC

Most Retôlded Tining 4 .BTDC

Default rinlng I 'BTDC
Bnd of Sâ¡îple llindow 30 "ÀTDC

lining Disk Reference
<F3> To

Open
10 OBTDC

¡¡ cBÍDc
8 OBTDC

Enginc Fanily r
Engine Modcl t
# of Cylindcrs r
Prinary Fuel :
Sccondary Fucl:
Conmênts r

VSP GAS ENGINE
L7042 v-Lz

t2

Save Data to Filena-roe
Te6t Datà on DSM

@
View Wiring Data

sênsor I
sensor 2
sensor 3

senaor 4
Sensor 5
Sengor 6
sensor 7
Sensor A

sensor 9
Sensor 10
Sensor 11
Sengor 12

656 nv
882 nv
705 nv
6L7 mV

705 nv
705 nv
833 mv
793 nv
656 nV
882 rnv
6f7 nv
7 41 Dìv

Dctonation
Levêl selèct

<ESC> to<810> to Savc

victr/EdtÈ control Data Valuar

¡!{ênu <85> to ÀUÎ{,CAL

li¡OTE ¡ Entriêa abovc
240OnV rc.ult Ln a
Di¡abled Scnaor.

,(.,'?

Flgure 3.05.12. Saulng Optlons llenu

Wâ¡:ûr-Up Dclây Tinê
Shutdonn Delây Tine

300 sècond!
15 Seconds

Engine Fanrily ¡ VHP GÀS ENcfNE
Enginê Uodcl ¿ L?042 V-L2
# of Cylindcra: 12

Detonatlon
Level Select

Primary Fucl s NàTIRAL GÀS
Secondary FueI ¡
Conments t

I
2
3

4

5

6
7

I
9
10
11
t2

656
882
705
617
705
70s
833
793
656
882
617
744

mV

mV

rnv
nv
nV
nV
nV
nv
uV
nV
nv
mV

Tining Disk OK to SÈore New V¡lucs?
<F

D-Lead Posltion
llost Àdvânced I
Hoat, Retârded I
Default Îln1ng

Ecs Ep esc8nd of Sample

Râtard 1o
Àdvancc lo

viêw/Edit control Datå vâIuGs

<F10> to Savê

2400nv rê.ult Ln â
D1éablcd Senaor, , .

<F5> to Àt'lþCA!

FORM 6278 First Edition
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ED¡TING AN ÐOSTING DSM DATA-SET

4. Several screens will appear indicating üat the
data-set is being saved to ROM, permanent memory on
the EPROM chip inside the DSM module. Once the
datia-set has been saved to ROM, the message shown
in Figure 3.05-14 appears.

NOTE: The DSM allols ZSsaves to ROM. Once ROM
has ûrten fully configured, the EPROM chlp in the DSM
module must þe replaccd to permit further saves ta
permanent mennry.

5. Press any key to continue and the ViaWEdlt Conüol
Data Values Screen appears (see Figure 3.05'15),

NOTE: Make coples of your data-set for future ¡efer'
ence. lf a prínter is connected to your PC, press

[Print Screen] on the keyboard.

Drta

t{OlE¡ Entric8 âbove
2¡10ù¡v rcsult ln a
Dl,¡abled SGt¡or.

<l¡0> ùo S¡vo <ESC> Èo lhtn !þnu <F5> to AtIlþCf¡¿

ïårn-Up Dclay Îùnc
Shutdøn Dclay linc

30
I

0
5 8êcond!

Sêcond8

starÈ¡,ng Roul2 Progrâr¡

DSU xêrriory ha¡ bccn Conffgured.

Progaâ¡û Is Runnl.r¡g.

I
2
3
{
5
6
7
I
9
10

656
882
705
617
703
705
833
793
6s6
882
6t7
7t4

mV
nV
mv
nV
nV
nV
nV
nV
rlv
mv
mV
rnv

PrêsE Àt¡Y ¡(EY to Continuê

Every 5 No-l(nock Sanple(s)

ltnLng Dirk

r11
L2

D-Lcâd Position

t2

Retard lo
Àdvance 1'

llost âdvÀnced
HoBt Retarded
Dcfault Tining
End of Sample

Dcton¡tion
LêveI sclcct

EngJ.nc Fantly ¡ VBP GAS ENGINE
lnEinc Model r L7042 v-12
I of Cyllndcre r
PrLaury FueI r
Socondary Fucl r

Cæntss

Fl¡un 3.05-1a. Vorlllartlon Scnrn Of Sm To ROt

300 Sacond¡
It Sccond¡

Tran-up Dêlây Tl¡ì.
Sbutdtrn DclÀy ltn

Ratard lo
ldvancc lo

I Xnock Sr¡lPlc(!,
5 No-fnock sânplê(t)

Evêry
EvGry

ll,ning Disk Rcfcrcncc 26 'BTDC
<F3> 1o Calculate lDR

D-Laad Position >
t{o3t ÀdvÀnced Tirning 10 'BIDC
llo.t RetÀrdad lining { 'BTDC
D.faulr liming I oBlDc

lnd of Sanplc Windon 30 oâÎDC

Open
10 'grDc
4 .BTDC

8 êBTDC

Dnginc Fanlly ¡ VãP GÀS ENG¡NE
Bngl,ne Modcl ¡ L7042 v-12
I of Cylindcra: 12
Prinary Fucl t NÀÎURÀ¡. GÀS PTPELINE QUÀLITI
Socondary Fuêl, DIGESÍER GÀS
CoûûGnts!

vicry/Edtt Control Data valuê3

sensor 1
sensor 2
SenBor 3
Sensor 4
Sensor 5
sênsor 6
Sênaor 7
sên8or 8
Sensor 9
Sen¡or l0
Songor 1l
Scnsor 12

656
882
705
6L7
705
705
833
793
6s6
882
617
7r4

nV
nV
mV
nV
mV
mV
mV
mV
nV
llv
rnv
nV

Detonâtion
Level select

tlOIBr lntriê¡ âbov.
. .,..2,100!v rGtult Lû ¡

'Dl¡¡blcd Sc!.or.

<ESC> to llanu : ,'.k!5> to À('foctL<t10> Èo 8¡v¡

,t

3.05 - 10
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EDITING AN EXISTING DSTII DATA-SET

;í;
SAVING DATA.SET TO DISK
Data-setsare assigned filenames and saved on dlsk so
the uscr can retain the data-set for future reference.
Eaoh time a new program is saved to ROM, the prevlous

Frogrlm cal no longer be retieved. The only way to
keep üack of old data-sets is to save to dlsk.

NOTE: When savíng to dlsk, tñe data-set witt be savad
to the drive and dhectory whare the DgM tnterface
Prcgram ls læated.

1. Save a data-set to disk by pressing tFtO¡
(see Figure 3.05-16).

2. Highlight "Save Data to Filenarne'from the menu
and press Bnterl.

3. Enter a filename according to the following proce-
dure (see Figure 3.05-14. Read all thrcc stcps prior to
saving the file to thE disk"

A. Locate the engine's serial number on the narÞ-
plate.

¡la¡itr-Up Dclay Tilrc
Shutdown Dalay ?L!la

300 Sccond¡
15 Sccond.

Rêtard 1o
Àdvancc l'

Every
Evêry

I Knock Sanplê(B)
5 No-Nnock Sânplê(s)

D-Lead Position >
l¡lost Àdvânced Tining lO oBTDC

tlost Rerarded Tining 4 oBtDC
Default Tining g 'BTDC
End of Sürp1e tfindow 30 oAfD,|:

lining Disk Refercnce
<F3> 1o

Opcn
10 oBÎDC

4 .BÎDC

8 OBTDC

Engine Farnlly ¡ VHp GÀS ENGINE
Englne Model : L?0{2 V-12
# of Cylinders I 12
Prinary Fucl c NÀTIRÀL
Sccòndary Fuel r
ComÞnts!

Sênaor I
Sên¡or 2
Scntor 3
sênaor 4
sênsor 5
Senaor 6
Sên8or 7
Scnsor 8
Scnsor 9
Scncor 10
Scnsor l1
Sen¡or 12

656 DV
882 DV
705 ûv
617 Dv
705 nu
705 nV
833 nv
193 !V
656 nV
882 Dv
617 nV
714 ¡v

Dêtonâtl,on
Lcvcl Sclcct

<ESC> to ll¡in llcnu<FlO> to Savc .<F5> Èo Àgl$ocå¡.

llOllr Entrl,or ¡bovo
2{00r¡V rc¡utt Ln ¡
Dl¡ablcd SGn.or.

ffi
TeST D¿ta on DSM
Conf rgurc DSM ¡tercr-\,
vrcw l¡!rrng Data

")

Flgure 3.05-16. Savlng Opüonr lcnu

lùâln-Up DElay TilrG
Shutdoarn Dclay Tinc

300 Scconds
l5 Seconds

I
2

3
4
5
6
7
I
9
10
1l
t2

656
882
705
617
70s
705
833
793
656
882
617
744

nV
nV
nv
nV
rnv
lrv
nV
nV
nv
nV
nv
mV

Input DataFile Na¡rc

Save Choices to Dl,Bk

üiii!Ëtiiiirii:iËitrlÛ$¡ii

Evcry 5 lto-Knock Sanplc(s)

<F
lining Disk

Rêtard 1c
Advancc lð

Dêtonrtl.on
Level Sêlcct

Host Rêtârded
Default Tining
End of Sanple

D-Leâd Position
Most Àdvanced T

Engine Falrily ¡ VHp GÀS ENGINE
Engine Model ¿ L7042 V-L2
# of Cylinders: 12
Prlnrary Fuel r
Sêcondary Fuêl !
Comlentss

<EgC>, to l,fâín llênu

view/Edit control Data vâlue3

to SavÊ

.'.'.':.: .: .. NOlEi EritrLcr aboric . '
.:, :,'. z400nv rcaulÈ :Ln a '

FORM 6278 F¡rst Edition
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EDITING AN EX¡STING DSM DATA-SET

B. lf the engine has a"C-" number, removethe"C-"
and üre "f fom the number. ExamPle:

C-10768/01 would give a root file narne of
'1076801." lf the engine does not have a "G-"
number use all six digits in the serial number for
the filename.

C. The first time the configuration is saved to the
disk add an'4" to the end. This is to indicate that
this is the first save of this configuraüon. lf
changes are made to the configuration, save the
next file with the same numerical inbrmation and
change the suffix letter to "8.' Gontinue in this
manner for each revision to the file.

Once eight characters havE been entered, the file will
automatically be saved to the PC disk where the DSM
prograrn resides. lf the filename is less than eight
characters, press Bnterl to save.

4. Press IESGI to ret¡m to the Main Menu.

5. lf the data-set for your engine has been saved to
ROM and a file on disk, confirm the exit to the Main
Menu by pressing M (see Figure 3.05'18)' The Maln
Menu appears. lf you have not saved the data-set to
ROM (permanent rnemory), press [t'{ and refer to
'saving Data-Set To ROM" in thls secton.

)C

Flgurc 3.05-ls. Gonllrmrtlon Ol E dt

B¡ & atc

I
2

3
4
q

6
7
I
9
l0
11
L2

656
882
705
6L7
?05
705
833
?93
656
882
6t?
714

nV
nV
nV
nV
lnv
nV
¡rV
DV
nV
nV
nv
aV

5 No-xnocl sâ!plè(t)

lnd of Sanplc
Dcfault TÍming

D-Lèad Position
<r

lining Disk

Exit to l¡lâin l{ènu

Changês tlttl bt ¡,o3t if
you trave NC,E ù6vgs ¡¡¡su.

DO YOU REÀ¡.LY WANI tO EXIT?

I¡rí!-U¡r DGlay lin
Ehutdovn DclÀy !rù!ê

300 Sscond¡
13 Sccondr

Dctonation
LGvêI SêIêcÈ

Engine Fanily ¡ VEP GÀS BNG¡N!
lngl¡c t{odêI ¡ L7012 V-12
# of Cylindcrs I
Painary Fuêl r

Sccondary Fuclr
Cotrlncnts !

ldvanco 1o Evcry
R.târd lo

l¡tost ÀdvÂnced
tlort RêtÀrdèd

<110> to Savc <lSC> to

vld/Edtt control Datq vtlu?r

lLnu <F5> to Alrllt¡CA¡.

ttqtGr lDtrlc¡ aDovr
2looDf¡ rc¡ulg l'¡ r
Dl¡ablcd 8.nror.
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

5. The "Genuine Waukesha Parts" logo screen ap-
pears briefl$ followed by the screen shown in
Figure 3.10-4. The bottom line of this søeen indicates
what version of the DSM lnterface Program you are
using.

Flgun 3.104. Soflware Verslon ldentlfrcatlon

6. Automatically the Communications Menu appears
(see Figure 3.10-5). A black dot is located in a circle
next to "1' which indicates that the selected communica-
tions port on your computer is port 1. Press Bnterl to
select cornmunications port 1. lf the DB-9 cable is
connected to a different port on your PC, use the arrow
keys on the keyboard to select the conesponding port
from the Communications Menu and press [Enterl
(typically: port 1 is conect).

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

CEC DS¡{ Control - Ver 6.X

Co¡¡r¡nunicaÈions Menu

Se1cct Corn Port

(Dl Oz O¡ O4

Flguru 3.10€. Gommunlcallong Mcnu

Figurc 3.106. DSll lntcrface Pro¡run tdn tcnu

NEW APPUCATION SETUP

1. Highlight "New þplication Setu/ on the DSM
lnterfacE Prograrn's Main Menu (see Figure 3.05-6)
and press [Enterl.

2. The DSM system willthen scan thE EPROM chipfor
a saved data-set. Several screens appear indicating
the scan of the EPROM chip.

. lf the DSM finds a saved data-set on the EPROM
chip, the New Application Setrp Verification Screen
appears (see Figure3.l0-7). Because creating a
new data-set will overwite an existing data-set, the
DSM lnterface Program verifies that you want to
continue with a new application.

lf you want to setup the DSM system for a new
application, highlight the'Conlinue' button and press
þnterl. The Engine Family Menu appears. Gontinue
with Step 3.

lf you do not want to setup the DSM system for a new
application, highlight the "Cancel" button and press

þnterl.

. lf the DSM does not lind a saved data-set on the
EPROM chip, the Engine Family Menu appears.
Gontinue with Step 3. The intemally rnounted LCD
reads "99' (no data) when the DSM module senses a
new EPROM chip is installed.

NOTE: lf you slmply want to edit an existing data-set,
complete fâe sfeps in Section 3.O5, Editing An Existing
DSM Data-Set.

")
(

CEC D8l,t Control - Ver 6.X

Fprom ver--> 6-X

Edit./Create Setup
vìm Serial Link

t

FOFM 6278 F¡rst Ed¡t¡on 3.10 - 3



PROGRAMMING THE DSM SYSTEIII FOR A NEW APPLICATION

Àn applicatl,on exf¡t¡ in EPnOUt

New Àpplication setup

usê thls Bêtulr thc first tl.nê thc DsM ir progranrnred for
an enginc (factory and retrofit insÈallatl.ona).

Thê DSl,t i¡ currently programrêd for a P9390cL V-16

Continuing rith this setup procedurc w1ll ovcnrritc this
existing dâtâ. tlould you likc to contl.nuê uLth
the sêtup?

Contl.nuc Cancel

Flgurr 3.1D7. NcwAppllcrüon Sctup Scrccn

NOTE: Some DSM system prognmming will requhe
you to enter eng¡ne spec¡frc informatíon. Flead these
steps carefully so you entetthe infonna,tìon that applies
to the engine and DSM systern you are prognrnm¡ng.

NOTE: 7he lÍlters usú wìtt, the DSMs¡ætem are engine
sry¡fu. lf an l¡wnectfrlter is insÞlled, the DSM systenr
wlll aryr b wort( but will not proffi ryE¡nst &tanai/ioln.
Defona&ln can cause sevete eng¡ne danùage.

NOfiE: For he purryses oî this nanua| the DSM
madula wtlt b prrynmmed for a t2 cylindar VHP
t rtaaâbtvts errgttrc. rv, e artrpw, ,r, Ëragp ¿ vdr araÐ
Englnas'ls selæted trom tha Engine Fanily Menu. The
prognmm¡ng staps taken in this mdnual arc the same
for whateverenglne family you choose (exceptíons are
noted).

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

4. On the next screen, a selection of specific engine
models available for the engine family previously
sele¿ted app€ars (see Figure 3.10.9). Highlight üre
applicable eng¡ne modeland press [Enterl.

Please Select New Engine Hodel

V¡t O¡r
tttcg

VG¡ Gas EnqÌrìes

ATGL GaS

r
{.,.-,

Please selêct Nerl' Engine uodel

1,7012

ttf,P
ATGL Gås Engrnes

L5? 90
L5l l5
r,5 t o8
r'752r
F2895

v og.tnen
P9390

Flgurc 3.lO€. Engine Famlly llcnu

Flguru 3.10-9, Englnr todol ltcnu
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sEcTloN 3.10

PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

t-)

This secfion, Section 3.1O, Prqrarnming The DSM
S¡æfem For A New Applicatíon, explains the program-
ming @s and post-programming ched<s to be com-
pleted fu a "new application." A new application includes
reüollt applicalions or whenerrer a DSM module is
removed from one engine and installed on another
engine model. By compleling the programming steps in
this secton, any exisling data-set is overwritten and an
entirely new data-set is programmed. The data-set that
is created following the procedures in this section is
engine specific. Complete all the procedures and
post-progranrning checks provided in this section to
prograrnüe DSM system br a newapplication.

NOTE: lf the lntemally mounted LCD insíde the DSM
module reade W' (no data), the DSM modutc is
sensing that a new EPROM chip is lnstailed and
no data-æt exÍsts. You wíll naed to comptete the
progranmìng steps ln this sectÍon.

Section 3.05, Edfihg An Fs<isting DSM Ðata-Set,
explains the steps required to edit an existing DSM
data-set. The data-set that is edited following the
procedures in Section 3.OS is engine specific.

NOTE: Engines shipped from thefactory wÍth the DSM
system are inîlially setup at the factory. A'data-set ís
created at the factory for testing the DSM system on the
engine. Sìnce a data-set already exists, comptete the
prcgramm¡ng steps in Sectìon 3.0S, Editing An Existing
DSM Data-Set.

Section 3. 1 5, DSM Sys tem Computer Sæeen And Data
Retríeval, explains the procedures necessaryto access
DSM system information ftom the DSM lnterface
Program using a PC. Section 3.1S does not include any
programming procedures.

NOTE: Thís manual assumes Wu are already famitiar
wih bastc MS-DOS commands for viewing directories,
copying frles, and other MS-DOS concepts. lf you need
more informalfun on these subjects, referto aMS-DOS
inshtction manual.

CHECKUST
Before applyrng power to the DSM system:

A" Dlsconnect the DSM modulc from thc lgnlüon
f,odulc by removing üte 'DSM to ignition"
hamessfromthe 14 pin connectoronthe side of
the lgnition Module (see Figure 3.10-1).

IGNITION IIODULE

14 PIN

.DSII TO IGNINON" HARNESS

Flgure 3.10-f . Dlsconnestlng Thc'DSll To lgnltlon'
Hamcg¡

FORM 6278 First Edition 3.t0 - I



PROGRAMMING THE DSM SYSTEM FOR A NEW APPUCATION

B. Msually inspec't the installation to be sure that all
wiring conforms to the requlremenb of ütls
manual, local codes, and regulatory bodies. Veri!
thateachc'onnection tothe DSM module is routed
through lhe conect conduit (see Figure 3.10-2).

2
PtOñ¡nfi eonf

3

CI

FILÎER

FOWERSUPPLYwlRING,AI-AR]''DSITO¡GNMON'
AND SHUTDOWN COT{NECTIONS HAB}IESS

Flguru 3.10-2. DSM llodulc Gondult Port¡

C. Verify thatthe power supply is within specification.
Refer to Section 2.1O, DSM Syslem Power,
Alarm, Ætd Ground Connectìons, for power
specifications to DSM module. Make thls mea-
surement witt an oscilloscope at the suppy wires
to the DSll rnodr¡le with the engine running.

DSII INTEBFACE PROGRAIIIIIING STEPS

ESTABUSHING COUilUNICATTON WTH lHE DSTI

1. Verify that the DSM module ls disconnected from
the lgnition Module before applying power. lf the DSM
module is not disconnected from the lgnition Module,
disconnect the "DSM to ignition" hamess from the
14 pin DSM connector on the side of the lgnition
Module (sea Figure 3,10-1).

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

NOTE: lf the ìntemally mounted LCD reads ?l9"
(no data) insteú of 90", the DSM module tls sensing
#nat a new EPHOM chlp is lnstalled in the DSM module.
Cútlntte with the DSM module progranming.

NOTE: lf any of the alarm or shudown LEDI oome on
any tÍ¡ne dwlng DSM system operalÍon, see
Section 4.@, DSM System Diagnostics And
Troubleshooting.

3. The DSM module must be programmed to work with
site specific informatlon in order for he DSM system to
funcüon properly. To prograrnthe DSM module, connect
a standard DB-9 serial cable (male to Þmale) to the
communications port (labeted PIA) within the DSM
module. This is the communications port on the right
(see Figure 3.10-9). Connectthe other end of the cable
to the PC's communications port. Typically, ütis is port 1

(also refened to as COM 1, serialA or serial 1).

A cnunoN Vcrlfy th¡t tht DB-g
¡erlal ctblt lr sccurcly

conncct¡d to thc epprcprlatc conputor poÊ lf tñc
s¡rl¡l cabl¡ l¡ dl¡tt¡Éed or dlsconn¡trd durlng tñ¡
eavlng prccccs, tlre EPROM chlp ln tfrr DSll modulr
wltl bccomc comlptcd erd wlll nc¡d to bc npleæd.

Flgurc 3.10€. DB-9 Seri¡l Gable Conncctlon lnslde
DSìl Module

4. Start the DSM lnterface Program on your PC.

NOTE: For information on installing and/or accessing
the DSM lnterface Program, refer to the white card at
the back of this manual whlch holds he 3'1/2' diskette
for insbllalìon and accessìng instucfnns.
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

5. A selection of fuel t1æes for the engine is listed
(see Figure3.lGr0). Highlight the type of primary tuel
the engine is using on the Primary FuelSelection Menu
and press lEnterl.

6. A setection of fuel types for the engine ls listed
(see Figure 3. I 0-1 1 ). Highlight the type of secondary tuel
the engine is using on the Secondary Fuel SeleElion
Menu and press [Enterl. lf no secondary fuel is being
used orwill be used, hlghllght"NoNE'and press [Enterl.

Frcld Gas (115-f19 Oct.rne)
Propanc
Drgcgter Gas
Landfi.l1 Gas

À1

E¡

F:¡¿r
F2895

P

E
L
L
l.

PrrJEry Fucl

PIeåEê SêIcct Nete Enginè Uodèl

,l
Flgutr 3.10-10. Prlmary Fuel SelGctlon flcnu

Plêasê Select New Enginc l,lodel

O¡!

r

E
I
I
I
f

NOlfE
NaturaL Gas Pipelin€ Qual-ity (119 octane)
FÍe.Ld Gas (115-fÌ9 octane)

F zuv)
GasI

P

Landf

Secondary Fuel

FORM 6278 F¡rst Edition

Flgure 3.10-ll. Sccondry Fuel Sclcctlon llcnu
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPUCAilON

<ll0> to Srv. <13> to calcu¡.atc IDR <ESC> to eul-t

PleaEe select NeÌr Engine Model

Tùdng DiBk Reference oBIDC

Na!ìêplate linfng oBTDC

Dêfault Tining oBfDC

Bnginc wLll run Àt thê Default Tining
initiâUy. ¡f tht3 l¡ not acccptablê
nodify thc DêfaulÈ lining befora saving.

ATGL Gas Engineg
¡|;Trr.ñT+!t[tr!E

1

Flguru 3.1G12. Entcrlng T'lmlng Dl¡kA¡rd NemcplettTlmlng Valuer

A CNUilON7. After the engine family, model, and fuel types are
selected, a screen appears requiring Timing Disk
Reference (TDR) and nameplate timing values
(see Figure 3.10-12). The proper TDR is required so
thatthe DSM system can controltiming.

. lf you know these values, enter the TDR value and
press þnterl. Then enter nameplate timing and
pess Bntert. The default timing value is automaücal-
ly calculated (based on the brmula: Nameplate
Timlng - 2n - Default Tming). Deûault üming is tha
retârded igniüon timing imposed bythe DSM system
..4^- !¡ !- 

--¡ 
r-LJ-- ---l--^ l^^---4-- ?L-tfl¡c'lt tt tÐ tlrJl ptr.rutuuttg argat¡t¡tr ¡¡t't(,ttauuft. tftct

DSM sysÞm actvates default limlng for a cylinder
vyhen the cylinder's sensor is disabled, when the
sensor fails, and during engine warm-up delay. You
may modify the default timing if the calculated value
is not acceptable. To modify the default timing, enter
the new value ln the "DefaultTìming" field. Gontinue
with'Saving Engine Parameters" in this section.

. lf you do not know the TDR, continue with the next
secüon,'Calculating Timing Disk Reference."

CALCULANNG T|UING DISK REFERENCE

The properÎming Disk Reference GDR) is required so
that the DSM system can accurately confol timing. TDR
is the angular rclaüonship betwean the first rylinder to
fre and bp dead center C[DC) (example: 25" BTDC).
Thc posiüon of ü€ lgnition Module's liming disk is not
the same on all engines. Gomplete thls secrtion to
calculatetheTDR forthe specific englne modelyou are
programming.

l. To calculate the Tming Disk Reference press [F31.

The Tlmlng Dlsk Refcr-
ence (fDR) wlll b¡ calcu-

lated lncorrectly ll the DSll module ls not
dl¡connccted lrom the lgnltlon llodul¡. The TDR lg
esscntlal for proper DSll system pertormanct.

2. After pressing [F3], a message app€ars asking you
to verify that the DSM module is disconnected ftorn the
lgniüon Module (see FigureS.l0-14). lf lhe DSM
module is disconnected from the lgnitior Module press
ffi. lf the DSM module ls not disconnec'ted from ü¡e
lgniüon Module, disconnect the .DSM to lgnllion'
L^-^-- A^.^ [^ . . 

-e- 
À- ^!l^ -l a-frafftc'ss tfgm ute t.l Ptn cçrnneçt[,r f,n Ing stqg t,r ur¡t

lgniüon Module (see Figure 3.10-13) and press [Yf.

IGNITION ilODULE

14 PIN CONNECTOR

.DST 10 IGNlTlON- HARilESS

Flgure 3.10-13. Dl¡connccüng Thr 'DSll lo lgnlüon"
H¡mc¡¡

ît'"
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLIGATION

(Y)es (N)o

To CalculÊte IDR
Manual SlritchêÊ must be Enabled
(DSM Dlsconnectêd frour Ignitlon)

WÀNNI¡¡Gt

Diak RefcrenccI .ETDC

t Ti¡îing

"BfDC
.BTDC

acceptablc
before saving.

Please SelecÈ New EngÍne Model

ATGL cas EnginesE:rr+rrænr¡

Flgurc 3.1O-f 4. VerlÍcation Scrcen

3. To have the DSM system calculate TDR, you must
enter data about engine timing on the Tirning Disk
l.eferelce ffDR) Calculation Screen (see
Figure 3.10-15). First, determine whether "A, or .É" is
the aclive timing switch on the lgnition Module. When
h9."?".!99,, of the lgnition Moduie is grounded, timing
switctr'ff is the active switch. When the,,D" lead ié
open,liming switch "B'is active.

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

l{" Ghedt engine timing wiür a timing light and record
the engine timing value.

B. On fre r$de of üre lgnrilion Module, trm the .Æ limirg
snibñ me degree (dace) (see Figlr€ 2.05-19).

C. Re-cTreck engine timing with a timing light. lf
engine timing has changed one degree, the "D"
lead is grounded and "l(" is the aclive timing
switch. Tum the 'A" timing s¡itch back to its
previous setüng and conünue with Step 4. lf
engine üming has not cTranged one degree, tum
the'Æ liming switch bac* to its prevlous setüng
and continue with Step D.

Please Select New Engine Hodcl

Switch À activê
(D-Lead grounded)

Swltch B âctive
(D-Lêâd Opcn)

<Flo> Àccêpts <EsC> Abortg

OBTDC

Calculâte TDR

Currêñt Enginc Timing
(Usê linl.ng Lighr)

Input the posJ.tlon of
Ignition Slritch lng

ATGL Gas Engines
n':t1-nf,r:r¡rrr

sclêct Actl,ve Switchr À (D-tcad Groundcd), or B (D-Lea¿ Opcnl

to Quit':. -.

FORM 6278 F¡rst Edition

Flgurc 3.10-15. Timlng Dlck Rctêrcnce Galculatlon Scrren
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PROGRAMMING THE DSII SYSTEM FOR A NEW APPLICATION

TIMING SWITCHES.A'AND'B'

I{OÌE: Timìng selec:tion is mada by the dot on the sw¡tc|t,
nd the screyúriver stot.

a

A

a
I

Flgurr 3.1O-1t GEC lgnltlon llodule Tlmlng Snrttchc¡

4. lf "A' is the acüve timing switch on the lgnition
Module, highlight he "Switch A active" button on the
ïming Disk Reference Calculation Screen using the
[fabl or anow key (see Figure 3.10-15) and press
Bnterl. lf "8" is the active timing switch, highlight the
"Switch B acüve" button and press [Enter].

5. Enter hE position (0 - 15) of the as:tive timing switch
(found on the side of the lgnition Module) and press
Bnterl. ïming selecüon is made bythe doton heümlng
switch, not the screwdriver slot

6. Check engine timing using a timing light

7. Vedfy hat engine timing from Step 6 is the sa¡ne as
nameplate timing. lf the two timings do not match,
contact Waukesha Product Support.

8. Enter englne timing on the TÌrning Disk Reference
Galculation Screen and press [F101.

9. The ïming Disk Reference [tDR) angle is auto-
matically calculated and entered for the application
based on the switch position and timing values just
entered. Press [Enterl to accept the calculated TDR
angle (see Figure 3.10-17).

10. Enter nameplate timing and press [Enterl. The
default timing value is automatically calculated (based
on the formula: Nameplate Tming - 2o = Default ïming)
(see Figure 3.10-18). Default liming is the retarded
ignilion timlng imposed by the DSM system when it is
not protec,ting against detonation. The DSM systern
actvates default timing br a cylinder when the cylin-
dEr's sensor is disabled, when the sensor fails, and
-¡. .-:-- ^^-t-- t^t-.. \r^. . --.. --¡tr¿,. 

¡¡-^vrJ¡r:rg Errgilrç, Yrcurrr-uP (¡cilr¡y. rvt¡ r¡ray ¡rrvr¡lltt uttt
default timing if the calculated value is not acceptable.
To modify the default timing, enter the new value in the
"Default Tming" field.

11. Continue with the next section, "Saving Engine
Parameters.'

D. On the side of the lgnition Module, tum the "B'
timing switch one degree (place)
(see Figure 3.10-16).

E. Re-check engine timing with a timing light. tf
engine liming has changed one degree, üte'D"
lead is open and "B'is lhe active timing switch.
Tum lhe'B'timing swibh bad< to its previous
setüng. @üinue with Step 4.

NOTE: ,î t¡n@ dld not change when el/üller timíng
swltch A'ü'B'was changd, wrily that the DSM
mociuîe ís ciìwtnecteci fr¡om äp ignäion iyiociuie. ä the
DSM múula ls not dìsconnected f¡om the lgnitíon
Module, dÈæmect üte "DSM to þnilÍon' harness from
the 14 pln D9rtt connector on the side of the lgnitíon
Module and rapat the TDR calculatíon wìh Step t.
lî dìwnnected, æntact Waukesha Product Support.

t-
t,.n

Plcasc Setect New Enginc ltodel

tining Di¡k Rcferencc 26 'EIDC

N.ncplât. TinJ.ng oEIDC

DGfault tining 'EÎDC

Engino will run at thc Dêf¡ult linlng
lnltl.rUy. tf thlr Lr not accÇDtÀblê
ædtfy thc Default lining bcfore raving.

ttüP Gu lnsL¡¡r
ÀTGL Gas Engrnes

<110> to S.v. <F3> to Calculâte IDR <ESC> to euit

3.ro - 8
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATTON

fin:ing Di¡k Reference 26 oBtDC

Nanêplatê linlng l0 oBTDC

Dêfault Tining I .BTDC

Engine will run ât Èhe Default, TJ.nlng
initially. If this is nor acceptabla

ethc

Plor¡¡ Sôlect Nên Englne llodel

AÍGL Gas Enginesn'Íì-trj|lrn¡rrr

Flgurc 3.10-18. Calcul¡tcd TDR And Dcúautt Tmtng V¡lue¡

d)

SAVING ENGINE PARAIIETERS

Complete the following steps to save the engine model
information, Tming Disk Reference value, and default
timing value to read only memory (ROM), permanent
memory within the DSM module (EpROM chip).

1. After the engine model information, Iming Disk
Reference value, and defaultüming are entered, press
[F10] to save the engine parameters to ROM (perma-
nent memory). lne Saving Opüons Menu appears.

2. Higfrlight'Configure DSM Memoqf on the Saving
Oplions Menu and press lEnterl.

3. A screen appears confirming the save of the engine
parameters to ROM (see Figure 3.10-19). Press [Yl.

A caunoN Do not dlrlurö tño scrlal
cablc or lntcrrupt com-

puter powcrwhllc prcgråmmlng.lf tñc scrlal c¡blc
ls dlsturbcd or dlsconnectcd durlng thc ravlng
pnocoss,lhc EPBOI¡| chlp ln the DSll modulr wll¡
become comrpted and wlll nccd to bo rcplacad.

Please Sclcct New Engine Hode1

This will Stop Progran Execution

and RESråRT Progra¡û when finishcd.

OK Storê Values To RO¡l?

&r & c3c

ÀTGL Gas Engines
fti¡:tTrEl?l|niEn

FORM 6278 First Edition

Flguru 3.10-19. Savlng Englnc P¡ri¡metcr¡ To Re¡d Only Mcmory (BOH)
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPL¡CAilON

4. Several screðns appear indicating that the engine
parameters are being saved to ROM. A screen appeaft¡
indicating thatthe engine parameters have been saved
(see Figure 3.10-20). The ROM number (ROM##)
shows you wltich ROM location the engine parameter
data has bEen saved to.

NOTE: Reærd the ROM number (ROM##) of your
save so you can keep track of how many saves to HOM
are still available.

NOTE: The DSM allows 25 saves to ROM. Onæ ROM
has årlan fully conñgured, the EPROM chíp in the DSM
mdule must be replaced to permlt fu¡ther saves fo
permanent memory.

5. Press any key to continue.

6. After the engine parameters are saved to ROM,
the Vie{Edit Gontrol Data Values Screen appears
(see Figure 3.10-21). Verify that the engine family,
engine model, Tîming Disk Reference value, and
default timing agree with the values you entered.

7. Continue with the next section, "Editing ThE DSM
Data-Set "

PIGâ3. sclect Ncr EnEinc llodal

startÍng Rou02 ProErâ¡n.

DsH Henory hag becn Configured

Progrå¡û tr Running.

Prcr! À¡fI ßlf to ConÈlnu.

ATGL GÂ6 Engaûen

Flgura 3.t&20. Conf,mrtlon Of Snrc To Fcrd Only ttmory (ROil)

'f

lJ'

llrrl-Up Dclay fim
th¡¡tdoün Dclay lJ,no

300
t5

Soconds
Sacondt

Rat¡rd 1o
Mvanco l!

1 xnoch SânpI.(!)
5 l¡o-Xnoch Sânpta(r)

Evêry
Bvcry

lloing DiBk Referencc 26 'EtDc
<F3> 1o CÀlculaüc îDR

D-Lêtd Position >
lþ¡t Advanccd Tl,ming 10 'BTDC
llort Rctârdcd liminE { oBtDC

Dcfault ltning I oBTDC

lnd of Sanplc Wlndd 30 oAIDc

OpGn
IO OBIDC

¿ OBTDC

8 .BIDC

lnginc Fanily r
lngine Modcl r
I of Cylinders s

Prlmary Fuel r

Sacondary Fucl r
Cou¡¡¡cnts ¡

V8P GAS ENGINE
L70¡¡2 v-12

t2
NATURÀL GAS PIPELINE QU¡LITY
DÎGESÎER GÀS

Vlèr/Edlt Control Datt Vâluêe

sensor 1
Sensor 2
sensor 3
sensor 4
sensor 5
sensor 6
sensor 7
scn3or I
Senror 9
Scnaor l0
S.nror 1l
Sanror l2

2500
2500
2 500
2 500
2500
2500
2500
2500
2500
2500
2500
2500

mV
mV
nv
mV

¡nV

lrv
nV
!ûV
nV
mV
nV
nv

Detonåtion
Level Se1ect

!þ'IEr Entrl.¡ rbova
2¡l00nv r.rult Ln ê
DLrablcd Scnror.

<ESC> to llain lbnu <F5> to À¡rlrcCÀL<l¡0> èo Sâv.

3.to - fo

Flgurr 3.lo-2f . VleVEdlt Control Drta Vtluc¡ Screcn
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EDITING THE DSilI DATA.SET

A data-set is a group of site specific data points that are
created and then stored in ROM within the DSM
modulE. The DSM data-set includes valucs for: Most
Advanced Timing, Most Retarded Tming, End of
Sample Wndow angle, retard and advanced timing
values, warm-up delaytirne, and shutdown delay time.
Gomplete the stcps that follow to edit the data-set for
the engine you are programming.

NOTE: Editing values on the WewEdit Con¡rol Data
Values Scraan wíll not affect the performance of the
DSM system. The edited data-set must be saved to

G. lf engine timing is higher than the default timing
shown, then increase üre TDR value by that
amount. For example, if timing is set at 11o but
the engine ls running at12o, then increase the
TDRvalue by 1'.

D. Use the anow keys to posilion the c-t¡rsor in the
'fiming Disk Reference'ficld on the VlcwÆdit
Confd Data Values Screen.

E. Enterthe adjusted TDR value and prass þnterl.

F. Press [F10] to test the new TDR value. H¡ghlight*Iest Data on DSM" on the nod menu and

('l

parameteæ.

You can cùrange datra points on the MewlEdit Gontol
DataValues Screen by moving the cursor with the arow
keys and entering data as desired.

1. Reconnect the DSM module CDSM to ignition"
hamess) to the lgnition Module. After reconnecting the
DSM module to the lgnition Module, ignition timing is
being conbolled by üre DSM system so the datra-set for
the engine can be completed.

NOTE: lfnock sensors above 24Cd: mV are dìsabted
and do not protect against detonation. Engine timing
runs at the default timìng. The knæk sensoß remain
d¡sabled until the Autoâat prqram is compteted and
new voltages areentered on theVeúEdit Dataâontrot
Values Screan and saved b ROM.

2. Using a ürning light, verify that the correct fiming
Disk Reference C[DR) value is programmêd. Ttre TDR
value is shown on the Mew/Edit Conbol Datra Vdues
Screen (see Figure 3.1O-Zt). Complete the following:

A. lf engine timing does match the Default Timing
('BTDC), continue 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 li' but
the engine is running at l0o, then decrease the
TDR value by 1..

pr9ss

(temporary mernory). Press any keyto conünue.

NOTE: The "lest Data on DSM' eplfun fton the Save
Optíons Menu allows a gagam to b rut in the DSM
múule's temporary memoty (RAilQ. The contenr. of
RAM are lost vylleinever power to he DSM modub ls
removed.

G. Using a üming light, verify ürat the englne timing
is running at the default timing. lf engine timing
does match continue with Step 3. lf the engine
timing does not rnatch, repeat Steps A - F. lf
repeating these steps does not conect engine
timing, contact Waukesha Product Support

H. Once veriffed, the newTDR value must be saved
to ROM. Press [F10J to save the new TDR value.
Higürlight'Gonfigure DSM Memo4f on the next
rnenu and press [Enterl. When the Vedñcation
Screen appears press ffi. Seneral scteens will
appear indicating that the data-set is being
saved to ROM, permanent memory on the
EPROM chip inside the DSM module. Once the
data-set has been saved to ROM, a message
will state that the DSM mernory has been
configured to ROM. Press any key to continue.

FORM 6278 First Edition 3.10 - 11
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t .Control .DatÂ

lfcl{llE¡ Bntrfc¡ aborr¡: 2aOODv rêr¡¡1È lD ¡
Di¡ablcd Scnror.

to sr. a <ESC> to lLnu ar5> to Atnroc¡Î¡

f.rû-Up Dclay TJ.na
ShuÈdown Dclay lim

300
15 Second¡

s.cond!

Rêtârd lo
ldvancc lo

Evêry
Evêry

I Xnock sânplc(B)
5 No-trnock Sürplc(s)

llning Diak Refcrcncc 26 oBÐC
<F3> To CalculÀtê TDn

D-Lcad Position >
l{ort Àdvancêd linlng 10 oBIDC

Dlo.t Retarded l.lning { oBIDC

Dcfault linLng ! olÎDc
Bnd of Sa¡¡plc ¡CindoH 30 "ÀTDC

Opèn
10
I
t

CBTDC

cglDC

'BIDC

Englnc Faníly 3 VEP cAS E¡fcINE
Engl.nc lrodel z L7012 !J-L2
# of Cylinders r 12
PrJ.rnary Fucl ¡ NÀÍUR.â! cÀS PIPETINE QUALITy
Sccondary Fuel: DIGESIBR CÀS
Coün¡ents !

sênsor I
scnsor 2
sensor 3
Scn8or ¡¡

san3or 5
sansor 6
sênsor 7
sênaor I
Scnsor 9
Scngor 10
Son¡or 11
sèn¡or 12

2500 0v
2500 uV
2500 nV
2500 nV
2500 nv
2500 DV
2500 uv
2500 uV
2500 uV
2500 nv
2500 nV
2500 ov

Detonation
tcvel Sclcct

Flgurc 9.1ù1212. VlcùEdlt Control Data V¡luc¡ Scrusn

3. The DSM parameters include: defaulttiming values,
retard and advance timing values and ratcs of ohange,
and delay times. To edit any of the values in the
data-set, posit¡on the cursor in the field for the
parameter you want to edit. Then enter the new valuê.

Reþr þ Figue g.1O-22 and tho con€ct table wfrile
edting the data-set The values providsd in the tahles
ar€ ths recornmendcd dat¡-sct paramffi br the
DSM system. Modiñcations mayb€ made basedonsite
eondüons.

. Table 3.10.1 on pagê 13 provides üte data-set
parameþrs for 8L-AT27GL engines.

. Table 3.10-2 on page 14 provides the data-set
parameters for 1 2V-AT27GL engines.

. Table 3.10-3 on page 14 provides the data-set
parameters for 1 2V-AT25GL engines.

. Table 3.10*f on page 14 provides the data-set
parameters br VHP eng¡nes.

. Table3.10-5.on page14 provides the data-set
parameters for VGF eng¡nes.

Listed are definitions of each of the data-set parame-
ters founcJ on the MewÆdit Contol Data Values Sereen.

Gommcnts: Type in any comments regarding DSM
pogramm¡ng or revise existing cornrn€nts. Typically,
comments include site, engine number, and date
inhmation.

to¡t Advrrcrd Tlmlng: The rnaxirril¡m aùancad
üming at wh¡ch the system will dlow the engine b
op€rate. Enter the most advanced $m¡ng for the
t^-!4^- ¡l-1.-r-r^ ¡ñt r^-l 

------l^J --l 4^ 
-^Jrgnru¡,rr tüt(,qutË' ù ¡J lttatu gf (,uftgttl¡ atl(¡ utËt tilt Ðl

advanced timing for the "D" lead open.

NOTE: "Most Advanced Timíng'may rct be greatet
than nameplate timing.

llost Rctarded lmlng: The minirnum timing atwtrich
the DSM system will allowa cylindertoretard in orderto
control detonation. Enter the most retarded timing for
the lgnition Module's "D" lead grounded and the most
retarded timing for the "D" lead open.

Dcfaull lmlng: Default timing is the retarded ignition
timing imposed by the DSM system when it is not
protecting against detonation. The DSM system acli-
vates default timing for a cylinder when the cylinder's
sensor is disablEd, when the sensor fails, and during
engine warm-up delay.

I
(.,,
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/' -',¿ü '

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

Retard X' Every Y Knock Sampb(r): Allows you to
select how fast the tming retards by changing the ")(
and ^1" values. When an individual cylinder is in
detonaüon, the ümlng retards "X'degrees for every "Y.
consecutive times detonation is found.

Advancc X" Evcry Y No-Knock Samplc(s): Altows
you to select how fast the timing advances by changing
the ")f and "Y values. Once an individual cylinder is no

vibration signals, that may exlst during the time the
engine is warming up, from being inoonecüy construed
as "knocK signals. Dudng the Wann-Up Delay Tme, the
DSM system is not protecting against detonalion.

Shutdown Dclay Tlm¡: Allows yor¡ to select the
amount of delay between the rnoment wtren the cylinder
reaches the Most Retarded Tming du¡ing detonation
and the üme the shutdown waming becomes active
while still in detonation.

NOTE: Make sure to program the thutdown Delay
Time long enough to avoid unnaoessary shutdowns.
For example: lf engine tíming rcaches the Maxímum

0

for every'Y. consecutive tirnes the cylinder is not found
to be detonating.

Warm-Up D¡lay Tlme: Allows you to selectthe amount
of delay betyv€en the time the engine begins rotating and
when the DSM system takes conùol. Whilethis delay is
astive, the cylinders are operating at the default timing.
The purpose of this delay is to prevent misleading

T¡blc 3.10-1. EL-AT:I7GL DSM Data-Sct par¡meter¡l

NorE: I The timíng values tisted appty to engines w¡th the six hote prechamber cups.
2 "Matr. Advance" shoud nevér excãd nameptate t¡mlng.

than the Advance Rate, shutdown may occur before the
engìne is allowed to advance at the programmed
Advance Rate.

4. Gontinue wit¡ the next section, 'Running The
AutoOal Program," to establish detonation threshold so
that the DSM system can operate properly.

15 Second(s)5 Second(s)Shutdown Delay Time

30O Second(s)300 Second(s)Warm-Up Delay Tme

1o Every 5 No-](nock Sample(s)1o Every 5 No-Knock Sample(s)Advance Rate

1o Every 1 Knock Sample(s)4o Every 1 Knock Sample(s)Retard Rale

64WKl'- +E4WKI" A¡TD BELOWFUELOUAUTY:
GROUNOED30014022"19"3O:f (10.5)Landfill Gas

GROUNDED30nl2'200lgo30:1 (1o.5)Digeste Gas

OPEN30'40100g"32:l (11.4)
Field Gas

(115 Octane)

GROUNDED300g'200'lgo32:l (11.4)
Nalural Gas

OPEN30020go6028:r (9.8)

"D" LEAD
EtlD OF
SATPLE
wrNDow

HAX.
FEIARD
('BTDC)

ltAx.
ADVANCE2

fBrDc)

DEFAULT
nilNc
VALUES
cBTDC)

AIR/FUEL
BAÎIO

(% EXHAUST
oz)

FUEL

.l
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPUCANON

M)TE; t 
^fie ttmìng vah.Es t¡sted appty to engines w¡th the s¡x ltoþ prethamber cups.
2 "Mat<. Aûvance'shoulc! never exced nameptate timing,

Table 3.10-2. 12V-41'!I7GL Dstrl D¡t¡-Sct Par¡metersl

Tablc 3.10.3. I2V-ATIISGL DSll Dat¡-Sst Par¡meters

NOTE: | 'Max. Advance'should never excaed nameptrle t¡m¡ng.

Table 3.104. VHP DSll Dat¡-Set Paramctcrr Tablc 3.10.5. VGF DSll D¡ta-Set Purmrtcn¡

,[

l

15 Second(s)5 Second(sìShutdown Delay Tlme

3OO Second(s)300 Second(s)Warm-Up DelayÏme
1'Every 5 No-t(nock Sample(s)1c Every 5 No-Knock Sample(s)Advanc€ Rde

lc Every I Knock Samplc(s)4o Every I l(rrock Sample(s)Retard Rate

64WKl" +G'WKI" ANDBEU)WFUEL OUAUTY:

GROUNDED30012"20.16030:l (10.5)Landfill Gas

GROUNDED300100lgo16030:1 (10.5)DigesterGas

OPEN30040100go32:f (11.4)Field Gas
(115 Octanê)

GROUNDED300golgo16032:1 (11.4)
Natural Gas

OPENæo20go6028:1 (9.8)

"D" I¡AD
END OF
SAIIPLE
w1{DOW

ilÆ(.
RETAßD
("BTDC)

ttÆ(.
ADVANCE2

fBIDC)

DEFAULT
NMING
VALUES
('BTDC)

AIB/FUEL
RANO

(% EX|AUST
02)

FUEL

l5 Second(s)5 Second(s)Shtndor¡n Delay Time

3O0 Second{s)300 Second(s)Warm-Up DelayTime

1'Every 5 No-l(nock Sample(s)ln Every 5 No-Knock Sampte(s)Advance Rde

lo Every I Knoct Sample(s)3o Every I Knoc¡ Sample(s)Fetard Rde

64llUKl'- +C'WKI" ANDBELOW;UILOUAUTY!
GROUNDED30o11"l7'l5'26:1 (8.8)Landlill Gas

OPEN300g"14012'26:1 (8.8)Digesler Gas

OPEN30040100g"28:1 (9.8)Natural Gas

"D'LEAO
END OF
SAMPLE
wrNDow

mAx
RETARD
(.BTDC)

MÁJ(.
ADVANCEl

cBTDC)

DEFAULT
TITING
VALUES
("BTDC)

AIR/FUEL
RATIO

(% Þ$AUST
o2l

FUEL

15 SecondsShutdown D.lryÎm.
300 SecondaWrrm-Up DdryTlmr

1" Every 5 Samples
Advancr f Ev¡w Y
No-lhoct Slnp¡ö(¡)

Reûard lo Ewry t Sample

Prooane Onlv - Retard
3ö Every l'sample

Rctard X" EvclyY Knock
Samplo(r)

30"End ol Srmplc Mndow
Nameplate lming - 2'Defaulllmlng
Nâmeplate Tim¡ng - 6ollost Rcl¡rdcd Tmlng

Nameplate Tim¡ngllost Advanccd Tlmlng

i5 SecondsShutdown D¡hyTlm¡
30O SecondsWrnn-Up DdryTlmr

ln Every 5 SamplesAdvrnc¡F EvrruY
ilo-Knocl Smpf¡(r)

Rstard 2'Every 1 Sample

Propane On¡y. Rct¡rd
3o Evcry f Sample

Retard X" Ev¡ry Y Knock
Srmplo(r)

30"End of Semplt Wndow
Nameplate Îm¡ng - 2'Dcl¡ultTlmlng
Narneplale liming - 6'llo¡t Rctedcd lmlng

Nameplate Timingllo¡l Advancêd Tlm¡ng

I
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATTON

RUNNING THE AUTOCAL PROGRAM

The DSM AutoCalprogram is the automaticcalibration
of the detonation threshold levels by the DSM lnterface
Program. The DSM module monitors for detonation
using the frequency ouþut of each cylinder with engine
mounted knock sensors. These knock seneors rnust be
calibrated or'AutoCaled.' During AutoCal, the knock
sensors are calibrated so that the DSM system can
operate properly.

An AutoCd should be run the first time the DSM is
prograrnrn€d br an engine or whenever a DSM is
programmed for a new application. Additionally, the DSM

NOTE: At light loads, englne characteñst¡cs are very
different thdn at higher loade. Typically, thís rcsults ln
lower output from the knock sensors which, ìf low
enough, will result in a "lost senso¡" enor even when the
system ls worklng properly. Enors may result at low
loads after englne wdrm up. Theee enots go away once
the engìne is ftlly loaded. lf "lost sensof enons are
experlenced at low loads and do not conect themselves
as the engine ls ftlly loaded, refer to Sectíø 4.OO, DSM
System Diagnostics And Troubleshooüng.

1 . Verify that the engine is running at the madmum load
and speed anticipated during normal engine operaüon.

,L)

Program and a PC after doing any rernoval, repair, or
replacement of engine rylinder heads, cylinder liners,
cylinder gnskets, pistons, or knock sensors. This calibra-
tion MUST BE done using the ArrtoCal program as
explained in this section.

A CNUTIoN Thc seneors glve an out-
put even whcn thc en-

glno lr not ln detonaflon. The sGnroÌ output
lncnas¡¡ wlth load, so thc englnc must bc et lts
HIGHEST LOAD durlng AutoGat. tf thc AutoGet
program ls run whlle the englne ls at a lower load, an
lncrea¡¡ ln load may be mlstaken for detonaüon.
Thc cnglnc must be runnlng at the maxlmum load
and rptod anüclpattd durlng normal operdon.

lablr 3.10€. AutoCal Work¡hcct For 6,8, And 12 Gyllnder Englnas

Detonrüon mu¡t not bc
prcrcnt whllc runnlng

AutoGal. lf dctonetlon occurs atanytlmc durlng thc
cellbr¡üon progrtm, lñc AutoCel rcaultr mu¡t bc
dlscard.d and tlrc AutoGal prcgrem mu¡t br rtn¡n.

2. Detach or copy the applicable AutoCalWorksheet
from the back of this manual. The blue AutoOal
Worksheet applies to 6, 8, and 12 cylinder engines
(seeTable 3.10-O for sample worksheet). The yellow
AutoGal Worksheet applies to 16 cylinder engines
(see Table 3.10-7 for sample worksheet). Be sure to
detach or copy the worksheet applicable to your
engine application.

3. Verity that the MewÆdit Confd Daùa Values Screen
is shouing.

CAUTION

12

11

10

9
I
7

6

5

4

3

2

f

HIGHEST
"S" VALUE

RUitI_RUN
*

RUN
C-

RUlt
#

RUN
t

RUil
f

RUil
*

RUN
I

RUN
i

BUit,
SENSOR

SET.POINT "S" COLUiIN RESULTS
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PROGRAMMING THE DSM SYSTEñI FOR A NEW APPLICATION

Tablc3.1O-7. Ar¡toG¡l Workshact For 16 Cyllnder

4. To begin AutoGal, press [FSl whlle viEwing the
MedEdit Contsol Data Values Screen. The Ar¡toOal
Screen appears. Figure 4.05-9 shows the AutoCal
Screen for 6, 8, and 12 cylinder engine applications.
Figure 4.05-4 shows the AutoCal Screen for 16 cylinder
engine applications.

NO'fiE: Tte AuüiGd resulls slpwn h iln frgares dN
tahlæ provùled ìn this manual arc for ewnple onty. Æfudl
Aub@l vahß wü vary @tg ot üp aflønn.
NOTÊ'L' - Loyv, 'M' -- Medium, 'lf = H¡gh,
'S' = 9et-Point in ñgurø 3.10-23 and Fgure 4.054.

5. Verifythatthe"AutoGal TestTming" on the AutoGal
Screen (see Figure 3.10-23 or Figure 3.10-24) is the
same as thatfuel's "Most Advanced T'iming' (grounded
or open, whlchever is applicable) on the View¡Edit
ConfolDataValues Screen (see Figure 3.10-25). lf the
"Ar¡toGal Test Timing" is not the same as "Most
Aóvanced Timing,' enter he "Most Advanced Timing"
on the AutoGal Screen.

iúOTE: Atb@ wil, &fadt b lþ T)' W grourø
tgúlio¡, süt g ttt¡d, b 'fufrr/- Mvand Tn*g.' For

Wtg vahte n sy tøb bdld as erylahnd h StÞp 5.

Àutocal ?est Tining l0 'ElDc

AUTOCALÎEST
ïtIhrc Autonatl,c Call,bratl.o¡ of DGÈonatl,on senlor Thrc¡hold volt¡gcr

EnELnc T{qlng for Àutocal ProEra!. <F10> Àccèptr, <ESC> Àbort¡

l¡lessages !

sensor 1
Sensor 2
sensor 3
sênsor 4
senBor 5
sen3or 6
scnsor 7
Senaor I
Scn¡or 9
San¡or 10
sCnlor 11
Sênror 12

sBt{LÀutocal

15&16
13&14
11 &12
9&10
7&8
s&6
3&4
I &2

RUN
#'

RUN
l-:_

RUN
*__-

RUN
,_,

: RUN,r_.RUN
f-

RUt{t

SET.POINT'S" COLUIIN RESULTS
SENSOR

PAIBS
HIGHEST

"S" VALUE

3.ro - 16

Flgurr 3.10-23. AutoGrl Scrucn For 6, !, &rd t2 Gyllndcr Englncr

FORM 6278 Firsl Edition
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I

:

I

I
!.lr
il

( tt

Enginc Eining for Autocâl Plogrâm. <F10> Àccsirt3, <ESC> Abortr

ÀutocÀl Test lLrning 10 oBtDC

ÀutonÀtl,c C¡llbratlon of. DetonrtLon sênðor Threshold voltaget

Sensorg
Sensora
Sensor¡
SensorB
Sènsor3
Sensort
Sensorg
Scngorg

I
3
5
7
9

1l
13
l5

2
{
6
I
10
L2
l¿
16

gHMLÀutoCal

AUTOCALTEST
TIMING

Flgurc 3.10-24. AutoGal Scruen For 16 Cytlndcr Engines

Flgurc 3.10-25. Vlcw/Edit Control Data V¡luc¡ Screen

ilOSTADVANCED TIIIING vidr/Edit Control Data vâIuês

senrof I
scnsor 2
Sênaor 3
Sensor ¿¡

sensor 5
Sensor 6
Sensor 7
senEor I
sensor 9
sensor 10
Scnsor l1
Sensor 12

2500 nv
2500 nv
2500 nv
2500 nv
2500 arV
2500 nv
2500 ¡nv
2500 nV
2500 ¡nv
2500 nV
2500 nv
2500 nv

Detonation
Level Sclcct'

NOIE! Entriê¡ abovc
2{00nV rçcult Ln a
Dieabled sân8or.

<F10> to Save <ESC> to l{al,n Itenu <F5> to AIIIþCÀ¡.

Wð¡rn-Up Delay tine
Shutdown Dêlay line

300 SecondE
15 Seconda

Rctard lo
Advancc l€

Every
Every

I trnock Sanple(s)
5 No-Nnock Sanple(s)

l¡lost Àdvanced Tirning
llost Retarded Timlng
Default Tl.ning
End of Sârnple lfindow

10 OBTDC

4 cBIDC

8 oBIDC

30 oÀTDC

D-Lcad PositLon >
<F3> 1o

26lJ.nlng Dish Re

10 .BlDe
1¡ "BIDC
8 "BTDC

EnginG Model r
# of Cylinders:
PrinÀry PucI : PIPELINE QUÀLITY

Enginc Fanily GÀS ENGINE
v-12

Srcondary fuelr D
CorElantgr

FORM 6278 First Edition 3.10 - 17
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Àutocâl lest liming 10 'ETDC

Senaor I
Senaor 2
Sènsor 3
SGnsor ¡¡

Sensor 5
Sen3or 6
sênaor 7
Sênsor I
Senror 9
Scnsor l0
Scn¡or 1l
Scn¡or 12

323
411
382
352
323
470
¿?0
323
323
323
352
352

323
470
{11
352
352
470
499
470
382
470
352
382

411
588
411
382
441
470
529
499
4rl
558
382
470

6t7
882
6L7
568
656
705
793
744
617
833
568
705

sHMLÀutocal

llcssages !

StartÍng LAIEST RO¡it prograE.

Progrån lr Runnl.ng.

Àutocal Conplcted Successfully
<F4> Saves AC Data to Filêna!ìê

Àl{Y Othcr ßey Continuèr

tageB.i åuÈotu¡tl.c. Çall.bration: of''.'''

Flgurc 3.1&26. Gomplcüon Ol AutoGd Prcgnm

6. Press [F10] to accept the "AutoGal Test Tming"
value and begin the AutoCal program. Calibration
numbers for each sensor will begin appearing in the .S"

or Set-Point column. When the calibration process ¡s
cornpleted yourscreen will resemblethe screen shown
in Figure 3.10-26.

|!OTE:. lf any ürrolrts æcur dudng t a Auæat $ogran
tlley wíll b dlsplatæd as LOW STAI- or UtSp iln ne
Set-Potnt ælum on the Autoâd Scræn. Aüìtionatty,
an errt massqge wi,l æ provided in the'Messages'
box on the futtoâal &reen sbllno.'y'uttoâal Comøtetd
Wtt ERROnS,'Sae Sectíon ¿.ó, DSM SysteniO¡ag
nosücs And T¡or¡bleshooting, to conect prõbtem. Once
the ptoilen ls æ¡te+ted, rerun Autoâal.

NOTE: lf an HISP or STAL enot occ.trs, the Autoâat
Progran will @ as soon as lte enor ís detected. tf a
LOW enor aøcl.trs, the Autoâal prqram will contìnue
but üra AutoGal resulb on the WewleA¡t Contot Data
Valuas Screen wíll NOT be updated.

NOTE: To sarnyourAutoOal resuttsto afrle, press [F4]
afrer running thc AutoOal program. Fottow the instruc-
tions on lâe scraens thatfottow. The ñte wiil be saved to
the drÍve and directory where tha DSM lnterîace
Prognn ìs looated. This frle is NOT retievabtethrough

the DSM but can be opened outside of the DSM
program in Mìcrosof9 NotepaP or a word processing
program and then printed. Savlng the Auto0al rosults
to a frle Is NOT a substltute îor savlng to BOtl. Be
sure to save the FINAL AutoOal resulfs to ROM as
explained in the followîng section, "Saving Data-Setto
ROM.'

7. ln a'RUN f column on your AutoGal Worl<sheet
record the values listed in the "S. or Set-Point column
on lhc AnoCd Screen. For example, the values ln the
'S' or Set-Point column on the AutoGal Screen in
Figure 3.1G26 are recorded in the sample AutoCal
Worksheet shown in Table 3.10-8.

NOTE: lf you have a portable printer connected to your
PC, press the [Print Screen] button for a príntout of the
AutoGal Screen.

L Press any key to continue. You will retum to the
MewlEdit Conüol Data Values Screen. The "9 or
Set-Point values just determined during the AutoOal
program appears in the "Detonation Level Selecf table
on the right hand side of the MewÆdit Conùol Data
Values Screen (see Figure 3.1O-Zn.
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

Table 3.10€. AutoCll Worksheet -Run#lResults

NOTE: Tha Aúûal results shown in lhe frgwes ard tables provided in this mdnual are tor example only. Actual AutoOal values will vaty
depending on the appl¡cation.

Flgure g.lÙZ7.VleflEdlt Controt Data Values Screen Wth Pretlmlnary AutoCal Result¡

70512

56811

83310

617I
7448

7937

7056

6565
5684

6173

8822

617I

RUNt_FUt{(_BUN
*

RUN
*

RUN
#

RUN
t

RUNI
RUN
f

RUN
{

RUN
Ít

HIGHEST
"S" VALUE

SET-POINT'S" COLUIIIN RESULTS
SENSOB

IIIITIITI
ITIII

vlar¡n-Up Delay lime
Shutdown Delay line

300
15

Seconds
secondg

Retard 1'
Àdvance lc

1 Knock Sanple(s)
5 No-Rnock Sanple(s)

Every
Every

Tining DÍsk Reference 26 'BTDC
<F3> 1o Calculate TDR

D-Lead Position >
Moet Àdvanccd Tfuning l0 'B!DC
l{ost Retardcd li¡ning 4 oBTDc

Dèf,âult Timing I .BTDC

End of San¡rle window 30 'ATDC

Open
10 OBTDC

4 oBÎDC

8 OBTDC

Engine Fanily :
Bnginc Modcl !
# of Cylindersr
Primary Fuel I
secondary Fuel!
Conrments r

VHP GAS ENGTNE
L?042 V-12

L2
NAÎ'RÀL GÀS PIPELI¡¡E QUAL¡ÎY
DIGESTER GÀS

Vlcv/Edit Control DaÈa VâluGs

NoTEs Entriês above
240OnV rcsu¡t LD a
Di¡abled sensor.

<F10> to Save <ESC> to Main Uenu <F5> to ÀtXl{lcå¿

Sensor 1

sensor 2

seneor 3
Sensor 4
sensor 5

sensor 6
senÊor 7
Sensor I
senaor 9
SênÊor l0
Sensor ll
Sensor 12

6t7
882
617
568
656
705
793
744
6r7
833
568
705

rnv
mv
rov
nV
nV
nV
nV
nv
nV
DV
nV
nV

Detonation
Levêl Sêlcct
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

9. Rerun the AutoGal program two additional times
following Steps 4 - 8. Be sure to record the "S' or
Set-Point column results for each AutoOal you run on
the AutoCal Worksheet.

10. Press any key to continue. You will retum to the
View/Edit Gonüol Data Values Screen. The values
determined by the last AutoCal program you ran
appears in the'Detonation Level Selecf table on the
right hand side of the MewÆdit Confol Data Values
Screen.

11. ll this is a dual fuel application and if possible,
change fuels going to the engine and repeat
Steps 3 - 10 to run the AutoCal program while running
on the secondary fud and timing. Record all "S" or
Set-Point values determined by the AutoGal program
for each seflsor on the AutoGal Worksheet.

12. AfrEr runnlng he ArbCal prograrns, cirde ürc highest
"S or Set-Point value calibrated dwing dl üe A¡bCals
br each sensq on the vvorksheet (see Table 3,1G9).

13. Record the circled (highest) 'S' or Set-Point
value in the "Highest 'S' Value" column on the
worksheet (see Table 3.10-9).

14. Gompare ûte "S" or Set-Point values br each
sensor recorded in the "Highest'S'Value" column on
your worksheet. lf he results determined for eacfi sensor
vary by morE han 500 from one sensor to anoüer, refer
to Tabte 4.@4 in Seclion 4.00, DSM S¡atrm
Diagnoslics And Trwbleshætirtg.ll the values do vary
by more üran 500 from sensor to sensor it may indicate
1) engine detonation, 2) sensormornling imperbclions,
3) unattached or lnconec{y rq¡ted wire hamesses
anüor grornd wiring, or 4) other engtne rclated
problems. The boubleshooting table in Sectim 4.00
prwides you wûtt remedies.

15. Wth the MenvÆdit GonFol Data Values Screen
showing, poslüon the cursø in the "Detonaüon Level
Selecf table on the screen.

16. Enter the higùrest set-point value calibnated for
each sensor in the'Detonation l,-evel Selecf table on
the MewÆdlt Confol Data Values Screen
(see Figure 4.05-g). These values are recorded on your
AutoCal Worksheet in the "Highest'S' Value' column.
For example, in Figure 3.10-28, "656' was entered
sinee it was thc highest detonation level calibrated for
Sensor 1 during all AutoGalprograms completed.

17. Gontinue with the next section, 'Saving Data-Set
To ROM." Xek¡ ¡urç to compldc th¡ ntxt ¡¡cüon. ,'

Detr-¡¡tl l{OT rv¡d to ROI rn lort s'Ût¡t pou.r
lr dhconncs'!¡d l¡omtlrc DSt modub.

-,C
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705C¡4Ð70512 74
@56856811 6t7
@79383310 8et

656@6't79 056

79ít@744I 793

@7447937 a3:l

617656@6 705

\ly9Jqit

5685684 Gr7

6173 656@ 705

@2 79383Ít 882

I @617617 G50

RUN
*3

RUN
#t

RUN
#

RUN
f_

RUN
tRUN

*'RUN
il_

RUN
*2

RUN
#

RUN
*.

SENSOR
HIGHEST

"s" VALUE

s¡r-Ponr "s" coluilN REsuLTs
l.

Tabla 3.10€. AutoCal Workshcel Results

NOTE: The AutoQfl resulfs sñoryn in the ñgwes and tabtes provided in this manual arc lor example only. Actual Autûal values will vary
depending m the application.

Flgurc 3.10-28. VlcdEdlt Control Data Valucs Sctcen Wth Gompleted AutoGal Rc¡utt¡

( 
''l

,.¡

Wa¡il-Up Delay TÍ.ne
Shutdosn Delay Tiûrê

300
15

seconds
secondE

Every
Every

Rêtard I Knock sanple(s)
5 No-Knock sa¡nple(s)Àdvance

lo
lo

linÍng Disk Reference 26 'BTDC
<F3> lo Câlculate lDR

D-Lead Position - - -> Grounded
¡rlost Àdvanced Ti¡ning 10 'BTDC
trtosÈ Rêtêrded lining 4 cBTDc

Drfault Îlnl,ng I oBIDC

End of Sanrplc Ífl.ndorr 30 'ÀlDC

Open
IO .BTDC

4 oB!DC

I oBIDC

Engin. FanJ.ly r
Enginè ltodêl r
# of Cylinders:
PrinÀry Fuel !
Seeondary Fuelr
Comrenta¡

VIIP GAS ENGINE
L7042 v-Lz

L2
NAÎURAL GAS PTPELTNE QUA¡,ITT
DIGESÎER CAS

Vi4/Bdit Control Dat¡ VÀluct

sensor I
sensor 2
sensor 3
sensor ¡¡

Sensor 5
sensor 6
sensor 7
sensor 8
Senaor 9
Sênsor 10
Sensor 1l
sensor 12

656 mV
882 trtv
705 nV
6t7 nv
705 mV
?05 nv
833 tnv
793 nV
656 nv
882 nv
617 nv
744 mv

Dêtonation
Level sclêcè

NOTE¡ EntrieE abovc
2400mv rêsult .ln â
.Disabled Sensor.

<F10>.to SÀvc .,i.:, <ESC> to l{ain }lênu <F5> ùo ÀufOCA'.
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SAVING DATA-SET TO ROM

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

2. Highlight "Gonfigure DSM Merno4/ on lhe menu and
press [EnterJ (see Figure 3.10-29).

NOTE: The -Test Data on DSM'optlon from the Save
Opfons Menu allows a program to b run in the DSM
module'stamporarymemory (MM). Thìs maybe used
for toubleshootíng so fåat the ROM memory space ris

preserued, The contents of RAM are lost whenever
powertothe DSM module ìs removed.

3. When the Verification Screen appears as shown in
Figure 3.10-30, press ffi.

A CEUilON Do not dlsturù thc ¡¡rlal
cable or lntcrrupt com.

putcr powcrwhlle prugrammlng.lf thc ¡crl¡l ceblc
l¡ dlsturbcd or dlsconnectcd durlng thc revlng
proo.os, thc EPROII chlp ln tñc DSt modulc wlll
become com¡pted and wlll need to bc rcpleccd,

a(.,,

Flgura 3.10.29. Savlng Opllons llenu
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Prinary FueI r
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Test Data on DStl

ew i.¡ rì9 Data

vlGr/8dl,t control Datr valuc¡
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705
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nV
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nV
¡rV
nV
n¡V
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nV
nV
nv

Detonatl,on
Levcl Select

lloÎlr Entria!
2{00Dv rc¡ult Ln ¡
Dl,¡ablad s.n¡or.

<tlo> to Savo <lsc> to ll¡ln tlcnu <F5> to AUIIþCAL

vier/Bdit control Datå vâluet

abov¡ .:. 
:,.

2lOOnV râ¡ult ln Â
Dl,tablêd Scnror.

<E8C> to üain l.Lnu <F5> Èo ÀII¡OC.AL

Wå¡Í¡-Up Dclay Tinc
Shutdown Drlay Î.l,n

3 00
t5

Sêeondt
Sccondr

Enginc Fanity I
Bngine Hodcl !
f of Cylinders r
Prl,nary Fuel !
gacondary Fucl s

Courentgs

VHP GÀS ENGTI¡E
L7042 v-L2

t2
Detonation

Leve1 Select
GÀS Þ I

2
3

4
5
6
7
I
9
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L2

6s6
882
705
61?
705
705
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882
617
744

TJ.nlng Disk Rê ON to Store Nerl' VåluêB?

mV
nV
mV
mV
nV
mV
lrv
lrv
nV
nV
lrV
lrv

D-Lcad Posltion
llo¡È Àdvanccd
lloat Rctårded
D.fÂu¡t rinl.ng E. E etclnd of Samplc

Rcèârd 1o
Àdv¡ncc lc

<f10> to savc
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)
4. Several screens will appear indicating that the
data-set is being saved to ROM, permanent memory on
the EPROM chip inside the DSM module. Once the
data-sethas been saved to ROM, the message shown
in Figure 3.10-31 appears.

NOTE: The DSM allows 25 saves to ROM. Once ROM
has been fulþ conñgured, the EPROM chlp in the DSîl
module must b replaced to permit further saves to
permanøt memory.

5. Press any key to continue and the V¡ewÆdit Conüol
Data Values Screen appears (see Figure 3.10'32).

NOTE: Makø copies of your data-set for futuru rcfen
ence. lf a prínter is connectad to your PC, Press
[Prlnt Screen] on the keyfuard.

wårn-Up Delày linê
Shuèdown Dclay finc

300 scconds
15 Saconds

stårting ROu03 ProEraD

DSH uenory ha¡ bccn ConfiEurcd.

Progrâ¡¡r Is Running.

656
882
?05
617
?05
705
833
793
656
882
6r7
?41

lrv
DV
DV
nV
DV
nV
nV
trv
0v
nV
nV
t¡V

Prcas ANf KEY to Continue

Evêry 5 No-l(nock Sanple(s)
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End of Samplc
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L2Rctârd 1'
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Enginc HodêI ¡ L70{2 V-12
¡ VBP
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Itost RetÀrded

<ESC> to ¡,ialn l,tênu<F10> to Save <P5> to Att¡OCA¡

NCIIE¡ Enèrie3 âbovc
2{00rrv ratulÈ Ln â
Dlsabled 8ên¡or.

Vte¡r/Edit Control Data Valusg

(Þ

Flgurc 3.10€1. Vcdfrc¡üon Scro¡n Ol Sry¡ To ROI
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Open
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4
I

OBÎDC
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Primary FueI r
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ComÊntar
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L7042 V-tz

l2
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sensor I
senBor 2
SGnEor 3
Sên8or ¿l

sen3or 5
Sensor 6
Sensor 7
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Senror 10
SenBoa 11
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656 nv
882 ltv
?03 nv
617 ltv
705 lrv
705 nV
833 Dv
793 nV
656 nv
882 nv
61? nv
744 nV

Dctonation
Level Scl.ccÈ

Main uènu
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.,.,, 1,,, .2400aY rc¡ult ln ¡
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'.' , .,. '. t , . €5> .to ÀttllþC.Àt
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SAVING DATA-SET TO DISK

Data-sets areassignedfilenames and savedon disk so
the user can retain the data-set for future reference.
Each time a neur program is saved to ROM, the prevlous
program can no longer be refieved. The only way to
keep üack of old data-sets is to save to disk.

NOTE: When savÍng to dìsk, the dab-setwìll b saved
to the ddvø and dìrectory where the DSM lnterlace
Prqran ls læ.a@.

1. Sa\rs ü$s program b dd( bV presdng lF10l
(see Fþue3.10-fit).

2. Hlghlight'Save Data to Filename'from tñe menu
and press lEnterl.

3. Enþr a frlename according to he bllowing proce-
dure (see FÏgnre 3.10-34). Read allthree steps prior tio
savlng the file to the disk.

A. Locate thg engine's serialnumber on the name-
plate.

B. lf the engine has a "C-" number, remove the 'C-'
and the'f from the number.

Example: C-10768/01 would give a root file
name of '1076801". lf the engine doas nothave a
"G-' number use all slx digits in the serlal number
for the filename.

G. The first time the configuration is saved to the
disk add an "Æ to the end. This is to lndicate that
this is the first save of thls confrguration. lf
c-hanges are made to the confrguralion, save the
nextfile with the same nurnedcal inbrmaüon and
change the suffix letter to "B'. Continue in this
manner for eacfr revision b üe file.

Once elght characters have been entered, the file will
automatically be savcd to thc PC dlsk where the DSM
prog[arn reeides. lf üe filename is less than eight
characters, press Bnterl b save.

4. Press IESCI to ret¡m to the Main Menu.

5. lf the data-set for your engine has been saved to
ROM and a file on disk, confirm the exit to the Main
Menu by pressing ffi (see Figure 3.10-35) and the Main
Menu appears. lf you have not saved thE data-set to
ROM (permanent memory), press [Nl and refer to
'Saving Data-SetTo ROM" in this section.

rt'r

Flgun 3.10€ll. Srvlng Opüonr llonu

¡larn-Up DêIây Tir¡ê
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Ssnsor 10
Seneor ll
Senlor 12

656
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I
I

w¡rm-up DelÀy linê
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': 
DleplàJ.

D-l,cad 1s

OpGn ll
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11
11
11
11
11
11
1t
11
t1
l1

10
10
l0
10
10
10
10
l0
10
10
10
l0

1

2
3
4
5
6
7
8
9
10
1l

1R
6t
5R
2L
3R
4L
6R
1L
2R
5t
4R
3L
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oß
OR
ox
or
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or
ox
otr
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ox
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l3
t{
t5
16

Dêgre€
Retard

llning
OBTDC

StâtugCylinderSêngor DSll Dfuplay

9l

l{:ln Àdv Pos
I cBtDC

!lå¡ ådv Pot
l0 .BrDc

Flgun 3.10€6. Dlsplay S¡rlrl Port Drtl Scrucn

POST- PROGRAMMING CHECKS
After the eng¡ne has been successfully strarted, the
eng¡na timing verified, and the AutoGal program
completed, you need to complete a check of the system
to verify thatthe DSM system is working properly.

Saveral pro$amm¡ng chedrs must be comfleted. The
procedures that follow take you step-by-step through
thc programmlng drecks. Make copies of your data-set
or save your dab-set to a file for fr¡ture reference.

çIIE(;I( I: (;IIEGI$NG¡ FC,ñ FHgPEF SENSOR
coilNEcTroN

Vlcwlng Dlsplry Scrlal Port Deta Scrccn

1. Highlight 1/iew Serial Unk" on the Main Menu and
press [Enterl (see Figure 3.10-34. The Display Serial
Port Data Screen appears (see Figure 3.10-36). ln-
formation such as engine timing willvary depending on
the application.

NOTE: lf the engine is not runn¡ng and the "D" lead is
swìtched on the CEC lgnîtion Module (Models Ûfi,
1211, 1611), the "D" lead status will not update
ímmediately on the Display Serial Port Data Sueen.
The engine must rotate before the stafus oî the "D' lead
lsufiated.

CEC DSl,t Control - Vcr 6.ll

Epr.)r vel- ù b-¡

l-,.irL Crc.llP s,'trp
ffi
\(rv l\ppli<'ôtron 5e'r u¡r

I

Flgurc 3.10€7. DSll Interface Progrem ll¡ln llcnu

The following information Gan be obtained frorn the
Display Serial Port Data Screen (see Figure 3.10-36):

.. Status of "D" lead

.r Programrned limits for minimum and ma¡<imum
timing

.. Cunent sensor status and timing information

.. LCD, alarm, and shutdown stah¡s

.. Enor messages appear on the rlght side of the
screlgn and fragh

This makes the Display S€rial Port Data Screen in the
Mew Serial Link oplion from the Makr Menu usefulftr
üoubleshooting and cñed(ing proper sensor connec'lion. )
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Ghccklng lndlvldual Sensors On 6,8, And
12 Cy¡lndcr Englncs

The "sensor #" conesponds to the cyllnder's position in
the firing order. Use the following procedure to check
proper eensor connection.

CAUTION lrlakc ourc the englnr ls
at full load durlng thls

chcck. At llght loads, englnc ch¡ractcrlgtlcs ere
very dlflcrcnt tlran at hlgher loads. Tfplcally, thlr
rcsults ln lowcr output from the knock s.ntors
whlch, lf low cnough, wlll rc¡ult ln a "lost sensor"

disconnected sensor (see Figure 3'10'38). This may

take up to 3 rninutes to appear.

NOTE: lf a bad or disconnected sensor ís datected, the
DSM modute also dlsptays a message on the LCD

display inside the DSM module.

NOTE: Afur remwing the plasflc crclnnecw from a
cylindeC uæ a timíng lþht and verity that the ümitry has

æen reAded to the default you set ¡f it has not refer to
Section 4.0O, DSM Syslem Diagroslics And Tro¡ble-
strooting

()

Errore mey rerult at low loads after snglnc warm up.
Thesc crrors go eway once the englnc ls fully
load¡d.

NOTE: lf "lost senso¡" enoÉ are experienced at low
Ioads and do not correct themselves as the engíne is
ftttty toaded, refer to Section 4.O0, DSM System Diag-
nostics And Troubleshooting.

1. Access the Display Serial Port Data Screen by
selecting a/iew Serial Unk" from the DSM program's
Main Menu.

2. Disconnect a plastic connector from a sensor.

3. On the Display Serial Port Data Screen, verify that
osensor Lou/' appears in the "StåttJs" column of the

3is because during normal oPeration
you
cylinder to the default value ¡f a sgnsor goes bad or a
wire is broken. The DSM system will retard the timing to
the default timing value when a sensor goes bad or a
wire is broken since the DSM system is not protecting

that cylinder.

4. Reconnect the plastic connector. The sensor status
will change from "sensor Lor,t''to'OlC in less than

3 rninutes.

5. Repeat Steps 2 - 4 untilall sensor connections have
been checked. This checking process should take
approximately 10 minutes for each sensor.

6. Press IESCI to return to the Main Menu.

D-Leâd is

Open

DLsplây serlal Port Data

<ESC> to EXIÎ
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l0
10
10
10
t0
10
10
10
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Pcrformlng Lost Sensor Check Test On
16 Cyllnder Englnes

The 16 cylinder DSM system checks for detonaüon in
cylinder pairs and not individualty (like the 6, B, and
12 cylinder engines). Because of cylinder pairs, the
DSM system does not automatically dlsplay lost sensor
alarms on the Display Serial Port Data Screen. To
display lost sensors, a lost sensor check must be
perbrmed. Gomplete the steps in thls secton to perform
a lost sensor check br 16 cylinder engines.

A tæt for lo¡t !.nror! on 16 cyllndrr cnglncr
¡hould bc prrform¡d whcneverthc !rÍ.ûy contols
and alarm¡ ¡tr trctcd on ths cnglna

CAUTION llakc sur. üc cnglno h
d lull lord durlng thlr

c-|l¡clc At llght lord¡, cnglnc ch¡rrct¡rl¡ücr lr.
vcry dlflonnt tñrr ¡t hlghlr lo¡d¡. fþbrlly, thle
rc¡ultc ln lowor output from thc knock lcnsot!
urhlch, lÍ low mough, wlll rc¡ull In ¡ .lo¡t lcnlor'
crror cven whcn the syctcm ls worklng propcrly.
Erors may ru¡ult at low loads aftcr en glnc werm up.
Thc¡c crror! go away once the englne ls fully
loadcd.

NOTE: lf 'lost sensor'eûoß are experienced at low
læds and do not conect themselves as the englæ is
ItiY loaffi, r¿îar þ Sectíon 4.ø, DSM System Diag-
noslics And Trot¡bleshooting.

1. Access he Display Sedal Port Data Screen
(see Figurer1.10r.0) by selecüng "t4ew Serie! Unk
from the DSM program's Main Menu. Although sensor

st¡ah¡s is displayed in the'Status' column, a sensor
check must be manually completed to indlcate a bad or
disconnected sensor on the Display Serial Port Data
Screen. A bad or disconnected sensor will be indicated
on the Display Serial Port Data Screen during
Steps 3 and 5 that follow.

NOTE: lf a bad or disconnected sensor Ís detectd, the
DSM mdula also displays a message on the LCD
dlsplay insìdethe DSM module.

2. Press the SENSOR CHECK button onthe DSM filter
once, the red Rlght Bank LED on the DSM filter will be
illuminated (see Figure 3.10-39).

Flou¡e 3-10.39- DSll Flltar Far lß Cullndrr Ea¡lnm-'-------_--'.----

)tÊ
t.o

SENSOR CHECK
BUTTOil

LEFT BA}IK
LED

R|GHT
BA¡IK LED

m
a
E

soou¡lg¡l.sño
¡ILIER

oE (¡{ rtr

@@@

oo

Display Scrial Port DÀta

<ESC> to EXIÍ

DSM Display

91l0
l0

7

7

9
9

10
l0

8
8

10
l0
10
l0

9
9

I
2
3
4
5
6
7
I
9
l0
1l
t2
13
ll
15
l6

1t
3R
3L
7R
7r.
5R
5L
8R
8I,
6R
6L
2R
2L
4R
¡lL
1R

OK
OK
or(
or
or
ot(
or
or
OR

oß
ox
or
ot
OK
OR
ot(

13
l3
ll
1l
ll
11
t2
l2

¡.1

ll
l1
l{
t4
t2
t2
11

Degrec
Retârd

Tinì.ng
oBIIDC

Sên¡or StåtusCylinderD-t¡¡d ls

Opcn

tll'n Adv Po¡
I .EIDC

llar Adv Pos
l0 oBTDc

3.10 - 2E

Flgun 3.1040. Dltpley S¡rhl Port D¡ta Scrccn

FORM 6278 Firsl Edition



PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATTON
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Flgurc 3.1041. Dlsplay Serlal Port D¡l¡ Scrccn

3. lf there are any bad or disconnected sensors on the
right bank of the engine, the status shown on the Display
Serial Port Data Screen will change ftom "Ol( to
"Sensor Lorú'fror both cylinders in the pair within three
minutes (see Figure 3.10-41).

4. After three minutes, press the SENSOR CHECK
br¡tton again to perform the sensor test on the left bank
of the engine.

5. lf there ars any bad or disconnected sensors on the
lefr bank of the engine, the stat¡s shown on the Display
Serial Port Data Screen will change from "OK to
'S€nsor Lovú'for both cylinders in the pair within three
minutas.

6. Afrer three minutes, press the SENSOR CHECK
buton agdntoexitthe lostsensor checktest. The LEDs
willù¡m ofr.

NOTE: The DSM system will automat¡cally exit the
"sensor check" mode afrer frve mínutes and the LEDs
witl tum off, retumíng the DSM system to normal
operation.

7. Perform a sensor check whenever the safety
conbols and alarms are tested on the engine.

lndividual sensor connections can be checked on the
engine by disconnecting a sensor and running the lost
sensor check. A dlsconnected sensor signal for a
cylinder pair will appear on the Display Serial Data Port
Screen. The status on the Display Serial Port Data
Screen will indicate ufrieh "cylinder paif has a low
signalandthe RIGHT BANKoTLEFT BANKLED onthe
DSM fitter will determine which bank has the low signal.
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PROGRAMiIING THE DSM SYSTEM FOR A NEW APPLICAÏON

CEC DSl,t Control - Vêr 6.X

Eprom ver '> 6 . E

¡+-ïtt7ã?lì!lr-:tll!1il
v rL-vJ Scrlal Lank
ñew App.l l cilt r on Setup
Çurt

Vlarlng Wrlng Dala

The "Sensor #" conesponds to the cyllnder's position
in the liring order. This information can be obtained
from the DSM lnterface Program using the following
procedure.

1. Highlight "EdiV0reate Setut' from the Main Menu
and press þnterl (see Figure 3.1042).

Flgurc 3.1042. DSll lntcrfacc Program llaln llanu

2. Highlight "Retieve from DSM' on lhe next menu and
press [Enterl (see Figure 3.10-43).

3. Press [F10] when theMewlEditConfd DatiaValues
Screen appearc.

4. Hlghllght V¡ew Wdng Data' and press Bnterl
(see Flgure 3.1G44).

5. Th€ Display Wiring Data Screen appears
(see Flgure 3.10.45). Record the wiring data br lï¡h¡re
reference or print-out a copy of the screen if a printer is
awúlable.

Flgurr 3.1041¡. Selcotlng Ncxt Honu Cholc¡

Save Dat¿ to Filenme
Test Data on DSM

ffi

Ft¡u¡r3.10{4. Selcctlng Nsxt lrnu Gltolcr

6. Press lEscl and retum to tho ViewlEdit Gonüd Data
Scre€n.

7. Press þsci to reium io ihe ñ,fiain ñ,ficnu.

8. Continue wlth Gheck 2: Confirming DSM System
Configuration.

ffi
Relrleve from Filenme
Create New Dataset

Display llirlng DÀta

<ESC> 80 lxrl.

ranily

HOdEI

Engine Data

¡ VHP GAS ENGINE

t L7O42 v-12
IR
6L
5R
2L
3R
4L
6R
lf"
2R
5I.
4R
3L

A
B
c
D

E
F
x
L
u
n
P
R

J/GND

10
l1
L2
t3
1¿
15

:'_

Cylinder fgnition
Lead

SenÉor

CEC tgnitlon Module
ttodol 1201 or 12ll

3.ro - 30

Flgun 3.1045. Dlrplry lVldng D¡t¡ Scrrcn
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

CHECK2: CONFIRMING DSII SYSTEM
CONFIGURATION

Use the followlng procedure to confirm that the DSM
module has been configured with the latest data-set.

NOTE: lf the cur¡ent data-set has not been saved to a
frlename, save ìtbefore continuÍng using the procedure
ln the sectÍon'Saving Data-SetTo Disk" in this section.

1. Highlight"Quif on the Main Menu and press [Enter]
(see Figure 3.10-46).

6. Start the DSM lnterface Program on your PC.

NOTE: For information on installing and/or access¡ng
the DSM lnterface Program, refer to the whíte card at
the back of thìs manualwhìch holds the 3-l/2' dìskette
for ìnstallation and accessing Ínstructíons.

7. The Communications Menu appears on he screen
after the Software ldentification Screen
(see Figure 3.10-47 and Figure 3.1048). A black dot is
located in a circle next to "1" wttich indicates that the
selectEd communications port on your computer is
port 1. Press [Enterl to selectoommunlcations port 1. lf

CEC DSM Control - Ver 6.rl

Eprom ver+ 6-X

Edit/Create Setup
vaæ Ser].a] Lrnk

lication Set'u PNew

Flgurr 3.10{6. DStl lnterfacc Program llaln llenu

2. Press 'Y'to confirm that the program is to be exited.

A cnunoN Pcrform lhe procecdlng
rteps exaclly as statcd.

A snell ¡mount ol voltagc la supplted to the DSll
modulc from thc lgnltlon llodulc through thc
h¡mc¡¡. Thlr voltage could comrpt the EPROil
chlp ln thc DStl module lf the harnesg ls not
dbconn¡clcd ñr¡t"

NOTE: When thø DSM module is disconnected from
the lgnltìon Module, the engine timÍng wÍll be deter-
mined by the switch positions on the lgnition Modute.

3. Disconnect the DSM module from the lgnition
Module. Removethe "DSM to ignition" hamess from the
14 pin connector on the side of the lgnition Module.

4. Disconnect power from the DSM module for
15 minutes.

5. Restore power to the DSM module.

the DB-9 cable is connected to a different on

corresponding port from the Gommunications Menu
and press [Enter] (typically: port 1 is conect).

Wâukèsha - CEC

Detonation Sensing llodulc

Serial Interfâcè Progran

ver8ion 6.x

Flgurc 3.1 0{7. Softur¡rs Vcrrlon ldmffiarüon

CEC DS¡l Control - Ver 6.X

Co¡munícation3 l{ênu

Select Com Port

<DI OZ O¡ O{

Flgura 3.1048. Communlcrüon¡ llcnu

!
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PROGRAMMING THE DSM SYSTEM FOR A NEW APPLICATION

CEC DSl.¡ Control - Vêr 6.X
....'..':,': .l :-.;

Ep.o¡ì vcr È 6-X

t?ftt?Ët1ar-iliil
Vlew seraa-l Lrnk
¡'lr'w Appl rcatrorì q.'trrp
Qu it

8. The Main Menu w¡ll now appear
(see Figure 3. 1 0.49). Highlight'EdiflCreate Setup' and
press [EnterJ.

9. Highlight "ReüiEve from DSM" from the EdiUOreate
Setup Menu and press lEnterl (see Figure 3.10-50).

10. The program willbe retieved from the DSM. The
MewÆdit Control Data Values Screen will appear on the
screen (see Figure 3.10-51). Verify that these arE the
values that were entered earlier. lf the conect datra does
not appear, check to see that the serial cable is not faulty
and that the power to the DSM module is within
specification. Refer to Secüon 2.1O, DSM S¡atem
Power, Nam, And Ground @nnecüons, br conect
power specificalions. Retieve the conect data-set
from disk and attempt a second "store.' lf difficulty
continues, refer to Seclion 4.00 . DSM System Diagnos-
ücs And Troubleshooting.

NOTE: Prqrarns saved to the EPROM chip wlll be
retaíned even it power to the DSM module is lntemtpted.
Prqrarns saved ta RAM will be lost when pwer to tllo
DSM module is disconnected. The DSM modulewill not
allow the DSM Interface Prqtatn to be exlted while a
pragnm is running in RAM.lf you attemptto leavethe
DSM lnterface Program without saving the evaluation
data to ROM, a waming wîll be displayd. You must
vertfy that it is OK to resta¡t tåe lasf ROM program.

11. Reconnectthe DSM moduletothe lgnition Module.

12. Press þscl to return to ü¡e Main Menu.

Flgurr 3.1040. DSI lntcd¡cc Program Irln llcnu

ffi
Rctrieve from FiIenæ
Create Ntr Dataaet

Flgun 3.10€0. Sclccllng il¡ú lcnu Gholcr

["

tfil!-Up Dêlay Tinc
Bhutdown D.lqy lin

3O0 gcconds
15 Sccondr

Ratard l'
ldvancc 10

Evêry
Evêry

I Knock sünple(s)
3 No-xnock sånplê(!)

lining DÍgk Rcference 26 oBTDC

<F3> 1o câlculate lDR
D-L.ad PosiÈion >

tlo¡t Àdvanced Tinlng l0 "BIDC
l,lo.t Rêtarded Tining 4 'BTDC
D.fâult lirnLng I 'B!DC
End of Sarnplc lfíndow 30 'ÀTDC

Open
10 'BIDC
4 GBIDC

8 'BTDC

Bngina Fanily r VBP GÀS ENGrÌÍB
lngJ,nc Hodcl ¡ 1,70¡12 V-12
I of Cylinders: 12
PTTauTy FueI ¡ NÀTURÀI, GÀs PIPETINE QuÀI.ITT
Socondary Fuel r DIGESÎER GAS
CorûGnts!

Vlqr/Edtt Contro¡ Data Valuès

Sensor 1

sènsor 2
sensor 3
Sensor 4

Sensor 5
sensor 6
Sensor 7
sensor I
sensor 9
Sensor 10
Sensor 11
Scnsor 12

656
882
705
6r7
705
705
833
793
656
882
6¡7
711

nv
nV
nV
nV
nV
trrV

rnv
mV
nV
nV
nV
nV

Detonâtion
level Selêct

¡{OfEr Entric¡ abovc
.24o0nv rêsult Ln:ô
Dl,¡ablcd gGn.or.

<8SC> to llain Ha¡u <t5> to À¡rsocå¡¡:<tlOi to Sav.

3.to - 32

Flgun 3.10€1. Vl¡wÆdlt Control Drtr V.lu.¡ Scrrcn
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sEcTloN 3.15

DSM COMPUTER SCREEN AND DATA RETRIEVAL

e')

Once a DSM module is programmed for an engine,
computer screens can be refieved to view engine
performance. The DSM lnterface Program allows you to
reüieve saved data-sets, cùange settings, and view
engine perbrmance. Section 3.15 explains the steps
nec€ssary to view data-sets and computer screens.
No prognmmlng or edltlng procedures arê
lncludcd ln thls sectlon. Data-sets can be reüieved
from the DSM module EPROM chip or saved DSM
data-set files.

Section 3.O5, Editing An Exìsting DSM Data-9e|
explains the steps required to edit an existing DSM
data-set. The data-set that is edited following the
procedures in this section is engine specific. Complete
allthe programming steps provided in this section.

Sestion 3.lÛ,Programming The DSM Sysfem For A
New Appllcalb4 explains the programming steps and
post-programming checks to be completed in rebofit
applicaüons or whenever a DSM module is removed
from one engine and installed on another engine model.
By completing the programming steps in this section,
any exisling data-set is ovenrritten and an entirely new
data-set ls programmed.

NOTE: lt the intemally mounted LCD insida the DSM
¡t;ødulc ¡eads 199' (no data), the DSM module is
ænsing that a new EPROM chip is installed and
no dab-set exists. You will need to complete the
programming staps in Section 3.10, Programming The
DSM System For A New Application.

DAÍA RETR¡B/AL

NOTE: lf any of he alaín u shufuvn LEDs æmd on
any lime during DSM spfarn optalo4 æe *cfin 4.0O,
DSM S¡Btern Diagnolics And Troüeshooling.

1. To access the DSM lnterface Program, connect a
strandard DB-9 serial cable (male to female) to the
communications port (labeled PIA) wihin the DSM
module. This is the communications port on the right
(see Figure 3. 1 5-1 ). Connect the other end of the cable
to the PC's communications port. Typically, this is port 1

(also refered to as COM 1, serialA, or serial 1).

Flgure 3.15-1. DB-9 Serlal Cablr Connectlon ln¡ldc
DSM Modulc

PlA COIfi|UNlcAnONS

LCD

oto
orro

A'!E
3Cr¡d6
cuH
ICSE
I ogc
ßtlc Er
o^tat
AAÌA ¿

OAIA I
ufat
OÀla r
t¡t^o
r/!a
ru

Er ä

E

tÚoomr
sßdôl
sBd@
SfBOnÉ
lClr3üo
¡Er€o¡ã
3Ê&â6
¡ÉMOt
tÊßdo
sE €orÐ
sÈEd to
sÉoe rl
s€Mr¿
8ÊHi t¡
sfr€o¡ r.
sc$a r¡
5Ët60i ra

O INS¡IDETHE Dsn rroDULE O

IN

m
LCD

oo
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DSM COMPUTER SCREEN AND DATA RETRIEVAL

2. Start the DSM lnterface Prograrn on your PC.

NOTE: For information on installing and/or accessing
the DSM .lnterface Program, refer to the white card at
the back of thls manual which holds the 3-1/2' diskette
for installatíon and accessìng ínstruclions.

NOTE: Thîs manual assurnes you arc alreadyfamttíar
wîth basic M9-DOS commands for víewing directories,
æpylng frles, and other MS-DOS concepts. lf you need
npre informaüon on these subjecß, refer to a MS - DOS
lnsû¡tcüon manual.

3. Once the DSM lnterface Program is open, the
screen shown in Figure 3.15-2 appears. The bottom
line of this screen indicateswhatsoftwareversion of the
DSM program you are using.

lfâukesha - CEC

Detonation Sensing Module

Serial InterfÂce Progrâ¡t

Vcrsion 6.X

llgun 3.15¿. Soltwr¡c Vcnlon Hcnüllc¡üon

CAUTION Verlfy that thc DB-g
scrlel ceble ls securely

conn¡ctd lo üt apprcpdate computlr polt lf lñc
¡crld c¡bl¡ l¡ dhü¡Écd or dlgconnes:ted durlng lñc
sevlng pmc¡qlhr EPFOil ctrlp ln lñe DSM module
wlfl b¡comc coruptcd and wlll nccd to be reptaced.

4. Automatically the Gornmunications Menu appeaft¡
(see Figure3.15-3). A black dot is located in a circle
next to " 1' which indicates that the selected communica-
tions port on your computer is port 1. Press [Enterl to
select communications port 1. lf the DB-9 cable is
connected to a different port on your PG, use the anow
keys on he keyboard to select the corresponding port
from the Communications Menu and press [Enterl
(typically: port I is conect).

CEC DSI{ Control - Vêr 6.X

Co¡rnunications ltênu

Sêlêct Con PorÈ

<Dl Q2 O3 O¡

Flgurc 3.15-3. Communicallons Menu

5. The DSM lnterface Program's Main Menu appears
showlng various program options avallable
(see Figure 3.15.41.

Flgurt 3.154. DSll lnterfacc Program ilaln llcnu

CEC DS¡tl Control - Vcr 6.1(

Eprom ver+ 6.X

l?ltrlFn*rnttl
Viæ Serial Li.nk
Ne ApFlicatroD Setup
Qurt

I

'r
\.¡

3.r5 - 2 FOFM 6278 Flrst Erllllon
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DSM COMPUTER SCREEN AND DATA RETRIEVAL

After conffrming the exit, the DSM Main Menu appears.
(')

RETRIEVING lHE VIEWÆDIT CONTROL DATA
VALUES SCREEN

The MeWEdit ConFol Data Values Scr€en allows you to
view and cdit data-set parameters. The dah-set belng
reüieved fullodng the sbps below is the ciata-set saved
on tñe EPROM úlp looated inside the DSM module.

f . Wth the DSM Interface Program's Maln Menu
showing on your screen, highlight "EdiVGreate Setup'
and press lEnterl (see Flgure 3.15-4).

NOTE: For ìnformallon on ínstalling and/or accessíng
the DSM lnteñace Program, refer to the white card at

2. The menu shown ln Figure3.l5-s appears. High-
light'Retlane from DSM" from this menu and press

lEnte4.

3. Severd screens will appear indicating that the data
is being retieved frorn the DSM module. The screen
shown in Figure 3.15-6 indicates what data source is
being reüieved. For example, Figure 3.15-6 indicates
that the data source is ROM 11.

4. Then the MeWEdit Confd Data Values Screen
appears (see Figure 3.15-7). This screen shows the
engine data-set pararneters.

To change dah-set information, refer to Secüon 3.05,
Edìling An ExÍstirg Data-Set

After yot are ñnlshed reviewing the Mew/Edrt Gontsol
Data Values Screen, exit the screen by pressing [Escl.

Flgurr3.156. Edltcn¡tr Srùp tcnu

Paoccar Rqnota Data

Procêr¡l.ng Dat.

Data sourca is ROlt ll

Fl¡un 3.154. Prooldn¡ D.tr lrbrltlcrüon Scrc¡n

ffi
Retrrcvc Irom Ftlcu¡mc
Create New D¿taset

vtor/Edtt contaol Dâta vêlûa¡

'.:.'.

¡ Entric¡ abovc- ". ....

2¿00üv rêrulè in â
, Dt¡ablcd Sên¡otr. :'

l0> rto
;'t : .'

Savc- tlsnu

.r :. 1._..L.
|.: ..".'-. l.'''' I

..:..i''..'-.:..'..

i -.'.:...,..,.';,..''' .. .,-ì,

300 Sccondc
15 Secondt

tfaril-Up Dclay linc
Slrutdown Dclay linc

Retard 1o
Àdvancc lc

I Xnock SârlPIê(!)
5 No-Knock Sanpl.(!)

Evêry
Evcry

TinJ.ng Disk Refercnce 26 'BTDC
<F3> To Calculatê ?DR

D-Lead PoEitlon >
llo3t Advanccd liming t0 oBTDc

tlost Rctardcd Timing 4 'BTDC
Dêfâult aíning I oBTDc

End of saÍ¡pl. tll,ndow 30 cÀTDc

Open
l0 oBfDc

{ .BTDC

8 CBTDC

Engine Fanlly ¡ VHP GÀS ENGI¡|B
EngLne ltodêl ¡ L?042 v-12
# of Cylinders: 12
Prinâry Fuêl ¡ NATUR,AL GAs PIPELINI QUALISY
Sêcondary FueI ¡ DIGESrER GÀS
Comrentg r

sensor I
sènsor 2
Sênror 3
sên3or 4
sensor 5
Sensor 6

sensor 7

sensor 8
sensor 9
Sensor 10
sênsor 11
sen3or 12

529
{tl
{{1
392
656
480
459
531
391
492
355
624

nV
mv
lrv
ltv
nv
mv
tnv
nV
nrv
nV
mv
mV

Datonât.ton
Lêvel sclcct

:'<85> to À¡t'l8ociÈ¡.
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DSM COMPUTER SCREEN AND DATA RETRIEVAL

RETRIEVING THE DISPT.AY SERIAL PORT DATA
SCREEN

Wth the DSM lnterface Programþ Main Menu showing
on your screen, highlight'Mew Serial Unk" and press

Bnterl (see Figure 3.15-8).

NOTE: For ìnformatíon on installing andlor accessing
the DSM lnterface Program, refer to the whìte card at
the baak of this manual vyhloh halds the 3-t/2" dlekette
for ínstallatíon and aæessing înstuctÍons.

Flgurc 3.15€. DSll lntcrfacc Program lleln llcnu

CBC DSll Control - Vcr 6.I

Eploa ve¡ > b.X

Edrt/Cre.ìte Setup
ffi
Ncw Apptrc¿tron Setup
Qu 1L

A screen similar to Figure 3.15-9 appears. lnformaüon
such as "D" lead status and engine ümlng wlll vary
depending on the application.

The following lnformation can be obtained fom the
Display Serial Port Data Screen (see Figure 3.15'9):

.. StaùJs of "D" lead

.' Progråmmed limits for minlmum and modmum
timing

.. Cunent sensor status and timing infurmation

.. LCD, darm, and chutdown status

.. Enor messages appear on the right side of the
scre€n andllash

This md<es üre Dispay Serial Port Dab Scr€en in the
Merr Sedat Link option fronr üre ilbin llenu useû'¡lfor
foubleshooting and drecklng prop€r sensor conneclion.

NOTE: lf the englne is not running and tha'D' lead is
switched on the CEC lgnition Module (Models 811,
,211, 16ll), the 'D" lead stafus will not update
automatically on the Dìsplay Seríal Port Data Screen.
The engine must rotate before ftp sfatus of the "D" lead
is updated.

(

D-lcad is

Opên

Dl.rplay Scrlal PorÈ D.ù¡

<ESC> to EXI!

I
2
3
I
5
6
7
I
9
10
l1
L2
l3
l4
15
l6

1n
IL
5R
5L
3R
3L
6R
6L
2R
2L
4R
4r,

13
13
13
13
13
13
13
13
13
13
t3
l3

ox
otr
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Dagraa
Rêtârd

linlng
OEIDC

StaturScn¡or Dstl Dllp¡ay

c1

l{l,n Àdv Pos
a 9BIDC

l¡¡,¡x Àde PoE
TO OBTDC

3.15 - 4
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DSM COMPUTER SCREEN AND DATA RETRIEVAL

t\

RETRIEVING A SAVED DATA.SET

1. W¡th the DSM tnterface Program's Main Menu
showing on your screen, highlight "EdiflCreate Setup"
and press lEnterl (see Figure 3.15-10).

NOTE: For informatlon on lnstalllng and/or accesslng
the DSM lnterface Program, refer to the white card at
the back of thís manual which holds the 3-l/2" diskette
for ìnstallation and accessing instructions.

Flgurc 3.15-10. DStl Interfacc Program llain llcnu

2. On the next menu highlight-Reüieve from Filename'
and press Bnterl (see Figure 3.15-11).

3. Highlight the file name (serial number) you want to
open and press lEnterl (see Figure 3.15-12). The
information that is shown on the MewlEdit Control Data
Values Scteen is information that has been saved in a
file and not what is stored on the DSM module's EPROM
chip (permanentmemory) (see Figure 3.15-13).

NOTE: lf you want to save dn opened frle to ROM
(permanent memory), refer to Section 3.O5, Editing An
Existing Data-Set.

Flgure 3.15-1f . EdiVCrcatc Sctup tcnu

FiIe Select

¿

I1044 301A. DSt{

3987210A.DSH
104430 rB. D6M

Flgura 3.15-12. Sclectlng File Namc Of Saved Data-Sct

Retrieve frm DsMffi
Create l¡evr Dataset

CEC DStt Control - Ver 6.X

Eprom ver .; 6 - X

E[!ûlãF ìllrill+t
Vim Serral Link
Nes Àpp.l"ication Setup
Quit

Vfar¡¡-Up Delay Tine
shutdonn Delay Tisc

300 second3
15 seconds

Retard
Àdvancc

1o Every
1' Evcry

1 Knock samplê(s)
5 No-Knock Sample(s)

lining Disk Reference 26 'BTDC
<F3> To calculatê TDR

D-Lead Position >
Most Àdvanced Tining 10 "8TDC
}tost Rctarded lining 4 .BTDC

Default lining I cBTDc

End of sanplê ¡{indow 30 'ATDC

Open
10 .BTDC

4 OBTDC

8 OBTDC

Engine Fanlly :
Engíne Modcl 3

# of Cylinders:
Primary FueL !
Secondâry Fuel:
Corû¡îentB:

V8P GÀS ENGINE
L7042 V-L2

t2
NÀTURÀI. CAS PIPELINE QUÀLIIÏ
DIGESTER GAS

Vies/Edit Control Datè valuêE

Sensor I
Sensor 2

Sensor 3

Sengor 4

Sensor 5
sensor 6
Sensor 7

Sen¡or I
Sênsor 9
Sensor 10
Scnsor 11.

Sensor 12

529
¡¡ 41
/t 41
392
6s6
480
{59
534
391
492
355
624

mv
DrV

nV
nV
mV
rov
!ìV
rnv
lrv
mV
mV
¡nv

Detonation
Level Sêlect

NCIE¡ Entric¡ abovc : .": ; ì,
, '. . 240o¡nv rc¡ult ln a ' -'r ,

. Dieabled grnsor. . . .:.

<F10>.to sâvê : <ESC> to Main I'tenu " <F5> tô ÂU80CÀI,

FORM 6278 First Edition

Figure 3.15-13. VleWEdit Control Data Values Screen
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CHAPTER 4 - DIAGNOSTICS AND TROUBLESHOOTING
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sEciloN 4.00

DSM SYSTEM DIAGNOSTICS AND TROUBLESHOOT¡NG

DSIJ| SYSTEII DIAGNOSTICS

This secton is provided to determine diagnostic codes
of the DSM system, as well as, possible conective
aclions that may remedy diagnostic problems.

lnside the DSM module is a liquid crystal display (LCD)

that gives a numerical read-out on what is happening
within ü¡e DSM system (see Figure4.00'1). The LCD

continually shows the current status of the DSM system

through diagnostic codes.

Flgun 4.00-1. Detonatlon Senslng Module LGD

DSM system diagnostics are handled with three light
em¡üing diodes (LEDs) on the front of the DSM module
(see Figure 4.00-2).

.. The gre€n "Powef LED is lit any time power is
applied to the DSM module.

applied to the DSM and the engine is not running
(not due to shutdown mode). The "Aarn' LED

tion). The alarm l-ED flashes wtren the shutdown
delay expires and detonation is stillpresent

NOTE: For 16 cylinder engines a sensü test must be
performed to detect a lostsensor. The lost sensor check-procedure 

is explained in Section 4.fO Lost Sensor
bnecf Test For 16 Cylinder Engines ,4 fesf tor lost
sensoñt shoutd be performed whenever the safety
controls and alarms are tested on the engine.

.n The red "Shutdown' LED illuminates when the
DSM system has reached the most retarded
timing, the shutdown delay has timed ot{ and the
engine is still in detonation.

lf the "Atarm' (yellow) or "Shutdown" (red) LED is lit on
the front panel of üre DSM module, refer to the LCD
inside the DSM module for the diagnostic code.

lights any time a sensof ouþut is lost or dscon-
necied (6, 8, and 1 2 rylinder engflnes). Adcütional-
ly, the alarm LED lights when the timing is retarded
to the most retarded limit (uncontsdlable detona-

Flgure 4.00-2. Detonatlon Senslng llodule Front Pansl
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DSM SYSTEM DIAGNOSTICS AND TROUBLESHOONNG

The following diagnostic tables are provided to assist
you in diagnosing the DSM system.

. Table 4.00-1 provides a description of the DSM
system's diagnostic codes.

. Table 4.00-2 provides a description of the condition
the DSM system is sensing based on the diagnoslic
code.

r Table 4.00-9 prorides foubleshooting suggestions
to remedy thE situation.

A ceuroN Do not ml¡handle or
drop a DSll knock ¡en-

¡or lf e scntor l¡ runovcd. lmproper hendllng of tlrc
ton¡or could rr¡ult ln permencnt damagc to thc
¡anror crydd.

T¡bl¡ 4.0G1. Dccrlptlon Of Dlagnostlc LCD Gode¡

A CNUilON Do not oveñlghtcn rcn-
sor. Over-tlghtenlng wlll

cause sensor damage.

NOTE: To installa sensor, the sensor mustbefreeof oíl
andtorquedtoavalueof 20 - zíft-lb (27 - 35N.m).The
mounting surface must be fla| smooth (RMS 125), and
be perpendícular wlthin 0.008' (1/2 degree).

A CeUflON After dolng any tunovd,
rcpalr, or nplmmnt ot

englnc cyllnder heads, cyllnde hed gesl¡6, cTlln-
dcr llncrr, plstons, or knock scnsors, thc DSll
ryfrn mu¡t bo Ar¡toCaled uslng tlrc DSll Tcrmlnd
Prcgrun end a porrond comput*. DlrngelÜlng ülr
lnlbrmdon could neult ln produc{drnqe

NOTE: Reîer to Section 4.05, Running The DSM
AutoGalProgram.

c

The DSM module has been programmed to nol conlrol tha timing on lhe corresponding sensor.
The cylinder is al defaull timiñg. -Dßabl€d Sensor(4r-56)

The cylinder tlm¡ng for the con€spmding sensor has be€n ielârded to ¡ts mosl retarded timing.Me¡¡mum Relerd(21-361

The DSM modula no longer senses a slgnal from the filter.Fdled Senso¡p1-r6'
Dracrlptlon of CondltlonStrtu¡Cod¡

(9e) No data The DSM module has not yet been programmed ancl should not be connected to the lgnition Module
while this code is aclive. '

SENSOR CODES

DSM module ¡s communicaling with the PC through serial cable.Serlal Transfer(eÐ

DSM module is establishing detonat¡on threshold.Exccrting AuloCal(86)

Configuration data or application problem if presenl.
(Example: DSM module has been programmed tor the wrong engine.)

Configuration Error(66)

Descrlptlon of CondltlonStrtusCodr
PGTI INTERRUPT CODES

Wam-up delay lime has not elaps€d, therefore, engine is running at delaull timing.Watm-up Cycle(eõi

The DSM E/st€m þ nryt'ng prop€rly. Delonation b b€ing coñrdl€d and no errûs re present,NomdOperation(el)

Sensor enor cods dstecìted by DSM modulê. Sensor enor for Maximum Relard or lailed sensa will
lollow.Ena Presenl(8t)

DSM modulc ls wdting lor engirie lo bô sta¡td.Ready to Starl(e0)

Uncontrol¡ed delonat¡on present, sh¡ldou¡n output activated by the DSM module.Sh¡ldown Active(75)

DSM modulE has sensed lhat the engine has stopped running.Loss ol Botalion(00)

The DSM module is not powered, system not operat¡ng.No PovverBlank

Descrlptlon of CondltlonStatu¡Codc
OPERATIONAL CODES
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DSM SYSTEM DIAGNOSTICS AND TROUBLESHOOTING

Teble 4.00-2. DSll LCD Dlsplry Dlagnoctlc Codes

(''

rJ--4 Sensor #4: Automatic Control Disabled Cylinder Default T¡qllg
G--,tfl Sensor f3: Automalic Timing Control Disabled Cylinder Detault lming

42 G-- Sensor #2: Automatic Control Disabled Cylinder Default lming
G--41 Sensor #1: Automatic Conlrol Disabled Cylinder Default lming
GY.38 Sensor f I 6: Uncontrolled Detonation Ma,rimum RetardCylinder
GY.35 Sensor #1 5: Uncontrolled Detonation Maxlmum RelardCylinder

g GY. Sensor fl4; Uncontrolled Detonat¡on Ma¡<imum RetardCylinder
c! GY- Sensor 113: Unconlrolled Ðetonat¡on Ma)dmum RetardGylinder

GY.3il Sensor f12: Uncontrolled Delonation Gylinder Ma,\imum Retard
GY-31 Sensor #11 : Unconlrolled Detonat¡on Cylinder Mðdmum Retard
GY.30 Sensor #10: Unconlrolled Detondion Ma¡<imum RetardCylinder
GY.29 Sensor #9: Uncontrolled Detoflal¡on Mðdmum RetardCylinda

I loY- Se¡sor #8: Unconlrolled Detonalion Maximur¡ FdardCyl¡ruler

GY.27 Sensor ll7: Uncontrolled D€tonat¡on Cylinder Maldmum Retard
GY.æ Sensor #6: Uncontrolled Delonat¡on Cyli¡rder Modmum Renard
GY-25 Sensor f5: Uncontrollod Detonation Ma¡dmum RetardCylinder
GY.24 Sensor f4: Uncontrolled Delonalion Gylinder Maximum Retard

23 GY- Sensor #3: Uncontrolled Delonation MÐdmum RetardCylinder
2 GY. Sensor f2: Uncontroll€d Detonalion Mðdmum RetardCylitder

GY.2l Sensor #1 : Uncontrolled Delonation Cylirúer Maximum Retard
GY-t6 Sensor fl6: Fa¡led D¡agnost¡c Test Cylinder Delault lming

t5 GY. Sensor fl5: Failed Test Cylirder Defaull lming
t4 GY- Sensor #14: Failed Test Cylinder Default Timing

GY.13 TestSensor #13: Failed Cylinder Delault Ïiming
GY-12 Sensor f12: Failed Diagnostic Test Cylin<ler Defaull Ïmlng
GY.1t Sensor #t1: Failed D¡agnosticT€st Cylinder Defaull Ïming

10 GY- Sensor #10: Failed Tesl Cylinder Default Timing
00 GY- Sensor f9: Failed Diagnostic Tesl Cylinder Default Timing
08 GY. TestSensor f8: Failed Cyllnder Delault Timing

GY-07 Cylinder Delault TimirPSensor #7: Failed Diagnoslic Test

06 GY- Sensor il6: Failed Test Cylinder Oefault Ïming
05 GY- Sensor #5: Failed Diagnostic Test Cylinder Delault Ïiming
04 GY. Sensor #4: Failed Diagnost¡c Tast Cylinder Delaultlming

GY.03 Sensor f3: Fa¡led D¡agnostic Tesil Cllinder Delaull lming
GY-02 Sensor #2: Failed D¡agnostic Test Default ïlmingCylintler

01 GY. Sensor #1: Failed Diagnostic Test C$inder Default lming
GY-o0 No Rotation: CEC lgnition Switch lming
GYR No Program: System Has Power But ls Not Executing Code CEC lgnition Switch Ïming

No Power: Not CEC lgnilion Swilch T'iming

I.ED
uGltTsLCD CODE DËSCRIPTION OF CONDMONS lGNmON Tl¡tllNG lN USE

FORM 6278 First Edition
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DSM SYSTEM DIAGNOSTICS AND TROUBLESHOOTING

30o Retard from lming Disk
Reference AngleNo Dalc Conñgurdion Dda Must Be Down Load€dGY-99

Last Aclive T'imingSerial Mode: Communicalion Transler ModelJ--97

Cylinder Detault TimingSystem OK: Delaying Engine Warm-Uptjr- -95

Timing ControlSystem OK: Normal OperalionG--9t

Cylinder Default TimingSystem OK: Ready and Waiting for Engine to StartG--90

AuloOal lmingAutoOal: Executing AutoCal Routinet¡--86

lming ControlSyslem Enor: Some Cylinders A¡e OK-Wail lor Sensor Error CodeGY.81

Cylinder Default lmingShuidown: Engine Has Stopped Running Due to Detonation/ShutdownGY.
75

lming ConlrolShuldoyún: Uncoatrolled Ootonation Presenl Shutdown Ac{ivatedGvR
Cylind* Dølault lmingSample Enor: Conliguration Data or Applicalion ProblemGY-66

Gylinder Delault ïimingSensor #16: Autornatic Tm¡ng Control DisabledlJ--56

Cylinder Defaull lmingSensor #15: Aulomatlc Tìming Conlrd DisabledG--55

Cylinder Default lmingSensor f14: Automatic ïrnlng Control D¡sabledt¡--54

Cylirder Delault lmingSensor #13: Automatic Tming Control DisablEdÞ--53

Cylinder Detaull TimingSsnsor #'12: AuloÍrdic T¡ming Control DisabledG--52

Cylinder Delault lmlngSensor #lf : Automatic Tìming Control Disabledlj¡--51

Cyllnder Default Tmingsensot f10: Automat¡c Tlmlng control Dlsablãd\r--50

Cylinder Default lmingSensor #9: Automatic Tlming Control DisabledtJ--49

Cylinder Defaull TimingSensor #8: Automat¡c lming Gontrol DisabledG--48

Gylinder Delaull TimingSensor #7: Automatic Tim¡ng Control DisabledrJ--47

Cylinder Delault TimingSensor #6: Automat¡c lmlng Control Disabledlt--46

Cylinder Default TimingSensor #5: Automatic Tm¡ng Control D¡sabled1j¡--45

IGNÍTIONTIIIING IN USEDESCRIPNON OFCONDMONSLED
UGHT]S

LCD CODE

f-
IIOTE: TIn clìqnorttc úes glven tn ttþ LCO READ-6I',!T ælutm ap shüflt on tp LCD ì¡tslde lllc DSM mdule.
Letten tn tlp LED STATUS ælumn 

'€'p'€sent 
iln LED l¡gl,ls on the DSM múuleþ M Fnel tnal are ti/, under tlt€ gìven condltiør:

G - G¡sctt/Powa¡, Y = Yelbw/Na¡m, y - Yellowlila¡m FlashìrB, R - RedlShúûwn
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DSM SYSTEM DIAGNOST¡CS AND TROUBLESHOOTING

Code¡ lroubteshootlng

All Other Codes a. See Tab¡e 4.00-2 for code Table 4.00-4 for DSMand

Code 81
(System Error)

DSM until the sensor enor for
Port Data Screen using lhe

(Automatic lming
conlrd D¡sabled)

Codes4t - 56
b. tf arl seraofs are disabled, the instatred EPRoü-chþ mav never,Såti"åffi,1Åtråä!i*å!ä^..
gpnOtvt chips are configured to keep lhe serpors an

trslrundg,:U*r#9;fiff:i'*Äåîn#PJ-ü1i$; "#iydstil?"ã:l'

Codes2l - 36
(Uncontrolled Detonation)

a. Shutdorrn engine.

L,iåå?,ilî"i,ï"rojì3["î"iç["""fi:#d$ån9$åg#r1,Lf&"åi!#H'iîJ9,3#i,3fS3S*.
ã t¡st õt detonat¡on prornoters/reducers.

c. Check gas/air suPPlY.

d. Borescope the cy¡¡nder to check lor delonalion damage'

Review oroorammed
sensor, r'eteito ta¡telo 4,æ4, DSM Syslem Tror¡bleshoot¡ng.

e. AnoCal values. tf calibrated vary mofedetonation levels sen80fthan 500 lrom

c. Check Spark plug lor misfiring. Replace as requ¡red'

d. check admission valves ¡n cylinder hea<l for correct op€fation. Rçlace or clean as required'

e. Reolac,e sensor. (Reter to Seaion 2.@ Mounti2g DSM
ð!rrs;i;l Rtñ Ãuàõa¡. (Ref er to Sec{¡ on 4o5 R u nn i ng

Sysfem Ømrrtnents "Mornting The iGock
rtà osu etfioca Progra,m.l

Section 4.05 The

Codes 1 - 16 lilter to
Check that allfrom sensorto DSM for

ate attached

loaded,

b. Check
and DSM

Code00
(No Rotat¡on)

a. Enginc ¡s not funnlng.

b. lgnition Module has losl Power.

harness is disconncctedc. 'DSM to

IF DIAGNOSTE CODE ON
¡.ED DISPT.AY READS:

THEN

lable 4.00€. DSll Dlagnostlc

NOTE: ll these d¡agnostic troubleshooting suggest¡ons cto not rcmedy the problem, reîer to Tabte 4.004, "DSM System Troubleshooting"'

FORM 6278 Fkst Edition
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DSM SYSTEIìI DIAGNOSTICS AND TROUBLESHOOTING

TROUBLESHOOTING
Table 4.00.4 is provided to assist the user in determin-
ing the possible causes of unsatisfactory system
operation, as well as point out the conective action that
may be undertaken to remedy the problem.

lf problems persist, contact your local Waukesha
Engine Disûibutor or Waukesha Engine Product Sup-
portbr assistance.

Troubleshooüngthe DSM can involve some disassem-
bly of circuit board palrs, removal and replacement of
mulü-pin components (chips), and oher work of similar
nature. Only'qualiffed technicians" should undertake
these activiües. lmproper handling of circuit boards and
electonic compononts can causE damage that may
render thern unusable.

NOTE: TaM 4.Ø4 is only prwìded as a æ¡vice to our
cusfonþts. lt slrol¿ld not b v*twgd as a rcfuction of
Waukesha Englne's actual expeñence with thìs prducl

NOTE: lf you eompleted the diagnostícs ín
Table 4.00-3, some of the troubleshooting checks tisted
in Table 4.004 may have aheady been completed.

Tablc 4.@4. DSt System Troublerhootlng

(Conûinued)

A WERNING
Always use cautlon when servlclng or rupalrlng an
englne and lnctalled GEC systemr. Englnc compo.
n¡nt¡ orffulds can be extremely hot and can ceusc
scvere pcrconal lnfury ordeath.

A WERNING
Always wcar OSHA approved body, rlght hclrlng,
end rccplntory rydcm protecton. Nwcr w¡er
þo¡¡ cloülng, fmclry, or long halr eround ¡n
englnr. Thc ure of lmproper attlrc may ræult ln
arYcrl penonrl lnlury or deatñ.

Before refening to the toubleshooting pocedures in
Table 4.00.0, dred( the DSM LGD inside the DSM
module. During normal operation the LCD code ds-
played insidE the DSM rnodule is 91. lf any other codes
are displayed, complete the diagnostic checks prwided
in Table 4.00-l through Table 4.00-3.

a. Ver¡tylhat cur¡enl DSM lnterface Software (version 6.X) is being
accessed. PCs with a high spesd processor may cause communicâtion
clev¡ce input/oulput erors wilh lhe prorious version of the DSM lntertace
Program (version 5.3c). DSM lnterlace Program, version 6.X. has been
upgraded to run on hlgh speed PCs.

Previous version ol the
DSM lnlerface Prooram
soltware (verslon s-'sc) is
being accessed by a PC
w¡th e h¡gh speed (MHz)
pfoc€ss(r.

"Com Device l/O Enor Oc.
curred' message is displayed
on the PC att€r fy¡ng to pro-
glrm a new applicdon.

a. Chec* to sse lhd ths DB-9 sedal cable is connec,led to tha conecû
clrnrunlcdiom port m yolr PC. Vsriry that the communicatioß porl
chos€n É snabled in the PC sv¡tem's seluD. Verlfv thrú lhe oort chG€n
trom lhc Comril¡n¡carims Mêríu (when bed¡nn¡no ihe orcordmmino
procedgrg coresponds r ue pcirt the DB--g s€rial cóle's conneËled to
oflthe PC.

lr l/¿iå¡ l{rd alra a¿id ¡ahla l¡ ^Ã¡¡âdJ l^ lh^ ^æd mmr.¡l¡*¡¡¡¡9 99[agwrgv ]V Urs VUrgVr 99rrairuralg¡sÞ
pori (lab€led PlA) within the DSM module.

c. Replace DB-9 se¡ial cable.

d. V€rifu thal lhe oower suoolv to the DSM mo<lule is within soec¡fication.
Refer tdSect¡on â.lO OS¡l Sy'stem Powen Atarm, And Grouid
Connections "DSM Module P-ower Connections" for conecl power
specifications.

e. Remove power from the DSM module and disconnec.t the "DSM to
ignit¡on'harness from lhe 14 pin conneclor on the side ol the lgnition
Module. Wail lo¡ one minute before repowering and reconnectiñg the DSM
module to the lgnition Module. Restari prograrñming procedure.-

f. lf the prnlìlem persists, then replace the EPROM chip inside lhe DSM
module. Refer to Sect¡on 4.15 EPROM Chip Replacement.

Communicalions betwe€n
the PC and the DSM mod-
ule cannol be established.

'COM Porl Fa¡led' message is
displayed on ltr€ PC.

REIIEDYPROBABTE CAUSESYTPTON
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DSM SYSTEM DIAGNOSTICS AND TROUBLESHOOTING

I

a. Veritu that the oo¡ver suoDlv to the DSM module and DSM lilter ]s within
speciñcätion. Refårr to Section'2.10 DSM Ðstem Powe¡ Narm, tuú
Gromd Cønectians'DSM Module Pouver 

-Gonncct¡ons' lor correct pow€r
spec¡ffcations.

b. Ched( to see thal tte DB-9 serial cable is connec-ted to lhe c€recl
communications porl on your PC. Verily that the corfinunicaû¡ons porl
chosen is enaUed in lhe PC system'e setup. VeriÍy thd the pod choscrl
lrom the Communications Menu (wùen beginning thc prograrnm¡ng
procedure) corêsponds to the port lhe DB-9 eedal cable ie connected to
on the PC.

c. Ver¡fy that the ser¡al cable ls connected to the con€ct commun¡cal¡ons
port (lalieled PIA) within the DSM module.

d. Replace DB-9 serial cable.

e. Ched¡ that dl wire hamesses and grourid wtes ere dtached ard ra¡ted
popedy. REferlo Ctuptø 2t)f,i¡onatkn Sens,'?U ìtlúth l¡tstallatian.

f. Check ¡f th€ EPROM ciip has the mo<lmum dlowêd 25 saves. The
screen will indicate th€ BOñl location (or number ol savse dready mde
lo thc EPROM cttiol when vou rgtr¡we a da¡a-sd frqn ROM or ent€r lhe
Mew Serial Unk Sbieen. Fór exa¡npte: \,Vhen yor¡ choose'EdlVGreate
Setup' from the Main Menu and t*n 'Retrievá lrom DSM.'the screen will
indiciile whether ttre data-set ¡s in RAM or ROM; and lf in ROM, ftorn
whicñ ROM locd¡m. A messaoe like'Data Sa,¡rce F ROM 5'ind¡cd€s
that tfi€re afe ã¡ 8a\res 8ti[ avã¡bble to FoM. It üle EPROM cfrip it tu[
(25 ss\res). replacc ths EPROM chip inside tlte DSM modulE. Rst€r to
Ses{¡m 4.15 EPROM Chip Reptacêrnenf.

g. Vsrtfy tha¡ cr¡n€nt DSM lnterlace Softwa¡e (venl¡on 6.X) is being
accessed. PCs wilh a high speed prooêssor may caße communicatim
device inpuVor¡tput enoré wiih the'prãr¡ous verdm dthe DSM lrilerlaca
Program (version 5.3c). DSM lnterlace Program, veßion 6.X, has been
upgiaded lo run on h¡gh spe€d PGs (speetls greater than 100 Mhz).

h. lf the problem persists, replace the EPRoM chip inside the DSM
moclule. Refer lo Sec{ion 415 EPBOM Chip Replacement.

The EPROM chip may have
been damaged.

The DSM module cannot be
programmed.

a. The data-sel vou created has been lost. lfthe data-set has be€n
slored to disk it cän be retriwed and lhen saved lo the EPROM chip (see
Sec{ion 3. f 5 DSM Svstem ComDutar Screan Nú Dala Retrieval
"Fetrlevlng A Saved'Data-Sel): lf the dala was not saved to dlsk,
reoroorarn the DSM module followino lhe oroorammino steos ¡n
Såa¡ú¡ g.o5 Ed¡ting An Existing DSÑl Datä-Sbt and eãve the dala-set to
ROM þermanent memory).

b. Ch€ck oow€r suoolv to the DSM module durlm Bave lo ROM to verifv
oower suoblv contiriúeõ to m€et soecificat¡on. Ref* to Section 2.10 DSrl
System Fòvíen Nam, tutd Grourid Ønnections "DSM Module Power
Oonnections' for conecl powsr specificalions. lf powcr supply does nol
continu€ to me€t sp€c¡ñcat¡on, corec{ pourer supfly. Resave data-set
and durlng lhe save re-verlfy power supply contlnues to b€ $'ithin
speclficat¡on.

c. lf lhe probl€m perslsts, rep¡ace lhe EPROM ch¡p lßlde the DSM
modula. Refe¡ lo Seclion 4.15EPnOM Chiø Reobæn?É'nt-

The dda-s€t cred€d was
onlv stor€d in FAM uslno
lñe"Test Data on DSM'-
scloction ol lha Savc Menu.
Any program stored ¡n FIAM
wlll bs lost whsn the por#€f
is d¡sconnected from the
DSM module. The'Confio.
ure DSM Memory'shouilf
bs us€d to save the data to
ROM (pemanent memory
on lhe EPROM chip).

DSM syslem loses lhe pro-
grarn'g data-set whsncver
lhe power is disconnected.

PROBABLE CAUSEsYilP1()il REIIEDY

ö

(Corìtinued)
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DSM SYSTEM DIAGNOSTICS AND TROUBLESHOOTING

a Verifv thd tha s€nsors are mor¡nled and inslalled oro€rlv. Seruor
MUST líave full-face contact with mounting surlace. im¡ierféctims ¡n the
surlace thal lhe s€nsor mounts against can cause high€r sengor or¡tput.
The sensors must be torqued lo the correcl specificdion. REler to
Section 2.OO Mountina DSM Svslern Components "Mountino The Knock
Sensors'. Rerun Auloþd. (Refer to Sedidn 4.05 Running flie DSM
A,noOat Prqram.l

b. Ch€ck thd all wire hamesses and ground wires are altach€d and rqrted
propedy, Reler to Cfiapter 2 Detonation Sensing Mdule rnstarratbn. Rerun
AutoCal. (Reler to Section 4.05 Running The DSM AutoOal Program.l

c. Verity that the power supply to the DSM module and DSM filter ia
wilhin speciñcation. Refer lo Secl¡on 2.10 DSM Srrsle'''. Pottq, Narm,
AN Gônd Cot t¡g¡ctiotls 'DSM Module Power Connectftrns'lor cqrec'l
porËr spsciñcdlons.

rarj-ãffi fl ffi :H]iJlåii$n"t¡5i#üggiffi
ttrr cellbntlon progrun, tlrr Autocd ruult' nud Þo dlrcrdrd rnil
üra Âufacal oraar¡rn ñrrrri ba }!fun-
¿. Oaem¡ne if fú enoine is ¡n detonslion. Chanoellmlno bv backlno olt
2 deorees frorn the cuñent timino settino. Rerun Ãuto0at.I á¡ter bacFino
oll th-e timing by 2 degrees the ¡îtoOa¡iesults are with¡n the acceptable-
500 range ¡t may lnd¡cate inaudible detonation ¡s occürlng. Check the
followlno:

L Gñech engine l¡m¡ng, the air/luel ralio, and load.
2. Gheck for anv cond¡tions that mav cause detonation such as a

chanoe in fuá oualitv. Rele¡ to "Etétmaüon Tlreorv'in Seclion 1.10
æsådiot, O¡ öpren¡on h d€lonalion ùreory anda f$ d d€tonaûiorì
prunolergredrJcers.

3. Borescope the engine lo look for signs of detonatlon or s¡gns of
oeneral enoine wear.

Once ihe engineÏs nol detonating, rerun AuloCat. (Refer to Sect¡on 4.05
nunning The DSM AutoOal Program.l

e. Check other possiblo eng¡ne problems suÉù as: valves hitling l¡ners,
valves hitting piston, ma¡n bear¡ngs, cylinder head torque, pislon cooling
¡ets, elc.

f. Replace the sensor and rerun AuloCal. (Refer to Section 4.05
Running Thc DSM AutoOal Prognm.l

t) Sensor rnor¡nt¡ng gudace
impertêc{¡ms.

2) Whe harn€sse! and/or
giumd wklng are nol d-
tached or routed properly.

3) Engina ¡s in d€lonâtim.

4) Olher eng¡n6 relat€d
problems.

Cdibâtad dstmdon ¡welg
detanltlned tsor!! Ule .À.sr.ece!
program vary by morg lhan
flþ from seÍìsol io sensor.

a. Retry running the AutoOal Program.

b. Gheck to see that the DB-g serial cable is connec'ted to the corect
commun¡cations port on your PC. Ver¡fy that the communicalims port
chosen ls enabled ¡n the PC systern's setup. Verify that lhe port chosen
ftom lhe Communications Menu (when beginning ihe programmtng
procedure) conesponds to the port the DB-9 serial cable is connel'ted to
on thE PC.

c. Vedfy that the serlal cabl6 ls connected to the corect cûnmunicalions
porl (labdcd PIA) within lhc DSM modulc.

c. Replace DB-9 serlal cable. Retry running lhe Aulo0al Program.

d. Check lhat all wlre hamesses and ground wires are dtæhcd trìd
rq¡ted properly. Refer lo Chapter 2 Delto¡nation &nsìng Mdub
tnstailat¡o¡t. Rerun Auto0al. (Fefer lo Seclion 4.OS Runni¡tg The DSM
Auoâal Progran.l

e. Verify thal cunent OSM lntorlacs Soltware (versim 6.X) is being
acceesed, PGs with a high speed prooessor (speeds groat€r than -

100 Mhz) may cause communicat¡on dwice inpuUor¡tpú erors with the
previors vgfsìør of the DSM lnterface Program (ver3im 5.3c). DSM

$g*" Program, version 6.X, has been upgraded to nfi m high speed

I ) Communicalions problem
between the PC arÉ lhe
DSM module.

2) Prevlous verslon ol lhe
DSM lnterface Proora¡n
so{lwa¡e (version 5:3c} ¡g
being accessed by a PC,

Unabla to run the Autocal
program.

REilEDYPROBABLE CAUSEsYltPToil

C

(Contlnued)
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DSM SYSTEM DIAGNOSTICS AND TROUBLESHOOTING

a. The status column will not clear the fault "Low Sensof and chanoe
the ind¡cation lo OK for any of lhe cylinders until all of the cylinder -
sensors are correcled. Thri statug cirn be updated by exiting and then
re-enlering ths V¡ew Serial Link Data Screén. DSM 3y$em-is
tunclion¡ng corectly, the only error will be on the PC display.

Enor is conec'ted lor some
but not all sensors d¡splaying
"Low Sensor."

ly'vhen mofe lhan onc sEnsor
¡ndlcatæ "Lon, Sensor' on the
Display Serial Port Data
Screen, the stålus on the PC
display will cmtinue to read
'Low Sensor' even though
cylinder ls at mo(. advanced
timing.

a. ll the engine is nol running and thg "D" lead b switched on the CEC
lgnition Module (Models 811 . 1211 . 1611), the "D' lead status will not
update immediately on the D¡splay Serial Port Dala Screen. The enoine
must rotate belorEihe status rjf ltíe'D" lead is updated on the scredÉr.

b. lf the "D'lead status is not uodated on the Dlsolav
Screen after the engine ls startdd, contact Waukejshá

Serial Port Data
Product Supporl.

When the engine is not run-
ning and the 'D'lead is
switched on the CEC lon¡tion
Module (Modets 811, 1Þ11,
l6f I ), the "D' lead status
does nol ¡mmediately updale.

The Display Serial Port Data
Sc¡een (View Serial Unk) is
showing the incorrect 'D" lead
status.

a. Detemine if the enoine ¡s ¡n detonat¡on. Once lhe enoine ¡s noi
detonating, rerun Aulocal. (Refer to "Detonation Theoryr¡n Sêst¡on l,lO
Desctiption Ot Operation for detonation theory and a liit ol detonation
promoters/reducers.) (Beler to Section 4.O5 ñunning TIE DSM y'urfoOal
Program.l

b. Check that all wire hamesses and grou¡rd wires are attached and
fouteg p.rope-dy. Reler to_Chapter 2 Detonalion Seasrhg Module
lnstallation. Rerun AutoCal. (Refer to Section 4.05 RuñningTl:o DSM
AutoCal Program.l

c. Verify that the sensors are mounted and installed Droperlv. Sensor
MUST have full-face conlact with mounting sulace. lmþerléctions in the
surlace lhat the sensor mounls to can cau5e hioher sedsor or¡tor.rt. The
sensors must be lorquêd to lhe correcl specificáion. Refer to Sec-
lioî 2.00 Mountittg DSM Syslem Comæi¡f,ints'Mor¡ntino The lhock
Sensors'. Rerun AutoGal. 

-(Refer 
to Sfuaon a.O5 Rnniñg T¡ß OSIuI

httoGal Prqran.l

d. Chsck other possible enEine Droblems such as: valves hittino
valves hitting piéton, main bãariñgs, cylinrter head torque, pistoñ
i€ts, etc.

e. Replace lhe sensor and rerun AuloCal. (Reúer to Sect¡on 4.Os
Running The DSM AutoOal Program.l

liners.
cod¡ng

The AutoOal value is hioher
than the mo<imum 240ò'mV
value.

An HISP error (h¡gh setpoint
error) occurs dur¡ng the Auto-
Cd program and is displayed
in the Set-Pc¡int column of the
AutoOal Screen.

a. Verify engine rolal¡on.

b. Ch€ckfhat lhe'DSM to ignition'hamess is connected and routed
popedy. Relerto Ghapter Z-oertonation Sensing MduÞ tnstallafÍo¡1. Ren¡n
A¡tocd. (Refer to Sec.tion 4.OS Running The ÞSM A,nûat prqnn.l

During AutoCal. lhe DSM
system senses the eng¡ne is
not running.

A STAL errq (Sall enc) oc.
cus rluirg the AnoCd po-
gnarn and ¡s dbplaì¡eO h ne
Sel-Pcinû colurn cl the Auto-
Cd Screen.

a. _Verify thal the eng¡ne is running at lhe ma)(imum load and speed
anticipated during normal engine operation.

[FA'rnoNlH"i,iîJil?il?"Tü':f :*::i¡Hllç".,:glt.
wlth loed, so tho englne muet be at lts hlgheet lo¡d durl'ng AutoCrl. f
lhe Autocal progrlm l¡ run while the.ngine lr tt ! lowrilord, en In.
crct¡o ¡n load may bc mlstaken for dctonation. Thr rnglnr mtrt br
runnlLg ¡tthe mailmum load and epccd antlclpatcd düdng normal
opefatlon.

b. Check that all wire hamesses and ground wires are attach€d and
routed properly. Verify that the "DSM tó lgnition" harness is connect€d.
Refer to Chapter 2 Dêtonation Sensing ltodule lnstallatim. Rerun
AutoCal. (Feierto Section 4.05 Running The DSM A.ttoQal prognm.l

c. Rgp:lace the sensor and rerun Aulocal. (Referto Section 4.05 Runn¡ng
The DSM AutoOal PWram.l

The AutoGal valuE deter-
mlned is considered too low.

A LOW enor (lows€þcint) oc-
o,rs dutug the Autocal pro-
grarn arìd is displayed in the
Sd-Poinl cdurm ol the Aúo-
Cal Screm.

REIIEDYPROBABLE CAUSESYilPTOiI

al

(Continu€d)
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DSM SYSTEM DIAGNOSTICS AND TROUBLESHOOT¡NG

å. Check thal
routed

and

DSMElectical noise is being seen
by the DSM system.

The DSM system does nol
detes.t e lost s3nsor.

b. Feplace lgnilion Module.

lqnition Module negative
pbwer path is through the
DSM.

When power to DSM system
is rsmwed, the cng¡ne stops
running.

1611)

a. Check the lqnition Module's negative power connections and wiring'
Reler to Cusloã'¡ Engine Contrcl' [gn¡t¡on Module lnstailat¡on,9Pe!!:9n'
Ána ua¡ntenance illanualForm 6233 o¡ Form 6272 (Models 811. 1211'

a Verifv that lhe Þolrr€r supply lo lhe DSM module is witùln specificeüion'
neläiïósea¡ón C.lo os¡t/SÉtem Powet Alarm, And Grouttd
Connections 'DSM Module Pbwer Connect¡ons'tor conecl Power
specifications.

b. Disconnect the'DSM to ¡gnition' harness lrom the DSM module' Turn

õif õ'óñîõóSu mooute'-RËafpD powerto DSM module' Connect PC
and relrieve data-set lrom DSM module.

c. ll the oroblem persists, replace the EPROM chip inside the DSM
mo¿uie. hefer to Seclion 4j5 EPROM Chip Reptac¡.ment.

1) lnput vollages are
insuflicient.

2) DSM modulewas Powered
uþ with lgnition Module
connecled.

3) EPROM chip is corruPl.

Afte¡the DSM module is pow-
ered up, the green porer LED
¡ighls up, but ths LGD inside
the DSM module is blank and
the DSM does nol funclion.

a Ghec* lhal alarm and shr¡tdoum connec-t¡ons are.yvircd and roued

Fqp.""i:T'{ft -T9*y,llqnj:1",'1t:g:-illn%l#å"-1*r'lo -A¡alm ,lnq Ðnutguwll wtrE¡¡qr- rrr egw¡rvrr
Powar, Narm, AN GroundCnneclíons.

Ala¡m and/or shutdown
conneetions are ncû wired ol
routed properly.

Shrrtdotvn wamlng lþhts ate
on and üte DSM LCDdlsplays
Code 91 (System OK: Nor-
md Operalion).

nu¡st be recalculated. Roter lo
DSMData-s€',.

a lmino Disk Rerbrence (TDR)
Sec,tion 5.æ ean¡n en Exb¡littg

Înúno Dist Reference has
b€en Þrogramrn€d iìconecdy.

Engine timlng do€s ml agres
witñ the progrem v¡h¡¡c.

€.
b€

a. Flnd out ¡l ths engine has been overhauled recently. lf so. rerurì
Ãirtocá. inärerio S-ea¡on l-.os-Cunning The DsM AhoOal prryfm'l'l
Whenwei malor power cylinder coíìPonents are removed, swtcneo' or
r€placêd, Autocal musl be rerun.

b. Verifv thd the gensors ûe installed properly. Sensor MUST ha¿e
ñin:fäòã ðönrãcr-uritä mounr¡ng surface, lniperlections in tlre surface lhd
iñä sensor mor¡nts to can cau5e |úgher serisor onput-. Reler lo Sscl¡m

cs,ißs:*','l'^ffierîH#itr333åi;i:s$A%ffi 
*#ib'"

Auto0al Progrutt.l

c. Check that all wi¡e hamess€s and ground wires are a¡lached 8nd

íH#,ärflå#"Åi$3:Ëij,R#iffio'3!"#,#îl;',!i"o'"
Autoâal Program.,

d. Check other Doss¡ble engine problems such as: valves h¡tting l¡ners'
valves hitt¡ng pièton, main bearings, cylinder head torque, ptslon coo¡lng

¡ets, etc.

may

Some sensors are exceeding
the detonation ttueshold
sett¡ngs for each lndividual
cylinder.

The DSM system conlinually
reduces ignition timlng and/or
displays the shutdourn enor
when detonalion ¡s not
present.

a. Check to see that lhe DB-9 serial cable is connected to ths corect
ãämmi¡n¡cations Dorl on vour PC. Verify that tho communicationsport
õñôöäñ-is eñabteäìn meþc svstem's éetup. Vedly that the portchosen
from the Communications Menu (when beg¡nn¡ng the programmlng- . .

¡l"lgE;t 
corresPonds to the port the DB-9 serial cable ß connected ro

b. Verifv that the serial cable is connec'ted lo the correcl communications
port (lalieled PIA) within the DSM module'

c. Replace DB-9 serial cable.

d- Remore oower fiom the DSM module by disconnecting all term¡nd
¡iocts lnsidö the module for I minute. Reconnect aftd try to retr¡€^te dalå'

a llthe oroblem oersists. then replace the EPROM chip inside lhe DSM
nio¿ule. heferto Sect¡on 415EPROM Chip Replæement'

1) Defective or imp¡operly
cônnected DB-9 óerial cable.

2) Corrupt EPROM chiP.
Unable to relrieve dda

RETltEDYPBOBABLE CAUSEsYmPTOil

NOTE: tî thcsc ûúteshooting suggest¡ons & not þmedy the problem, Ptease c'¡ntact Waukesha Engilw Ptodtßt Suppo¡t.
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sEcTloN 4.05

RUNNING THE DSM AUTOCAL PROGRAM

The DSM Ar¡toOal program is the automatic calibration
of the detonation threshold levels by üre DSM lnterface
Program. The DSM module monitors for detonation
using thefrequency ouþut of each cylinder with engine
mounted knock sensors. ThesE knock sensors must be
calibrated or "AutoGaled." During AutoOal, the knock
sensors are calibrated so that the DSM system can
operate properly.

An AutoCal should be run the first time the DSM is
programmed for an engine or whenever a DSM is
programmed for a new applicalion. Additionally, the
DSM system must be re-AutoGaled using the DSM
lnterface Program and a PC after doing any removal,
repair, or replacement of engine rylinder heads, cylin-
der liners, rylinder gaskets, pistons, or knock sensors.
This calibnation MUST BE done using the AutoCal
program as explained in this section.

CAUTION Detonaüon must nol be
presenl whlle runnlng

AutoG¡!. lf dctonatlon occurls at any tlmc durlng the
callbraüon program, lhs AutoCal resutts must be
dlscard¡d ¡nd füe AutoCal program musl be rerun.

A CEUTþN The sensors glve an out-
put even when the en-

glnc lt not ln detonatlon. Ths senaor output
lncr¡a¡¡c wltlr load, so the englne must be at lts
HIGHEST LOAD durlng Autocal. tf the AutoGat
progrrm lr run whllc thc englne ls at a lowcr load, an
lncrc¡¡c ln lo¡d may be mlstaken for detonallon.
The englnc must bc runnlng at thc maxlmum load
and spæd anüclpatcd dudng normal opcratlon.

different than at higher loads. Typbally, this results ín
lower ouÞut ftom the knock sensonr whích, if low
enough, will result in a "lost sensof enor even when the
system is vvorkíng propedy. Enors may result at bw
loads after engìne warm up. These enors go away onoe
the engine is ftlly loaded. lf 'lost sensof enors are
experienced at low loads and do not conectthemselves
as the engìnø is fully loaded, refer to *ction 4. 00, DSM
System Diagnostics And Troubleshooting.

1. Veriffthatthe engine is running atthe mo<imum load
and speed anticipated during normal engine operation.

2. With the DSM lnterface Program's Main Menu
showing on your screen, highlight'EdiVOreate Setrup"
and press [Enterl (see Figure 4.Ott-l).

NOTE: For infonnatÍon on installing and/or accessÍng
the DSM lnterface Program, refer to the white card at
the back of this manual which holds he 3-l/2' diskette
for installation and accessing Ínstucflons.

CEC DSt{ Control - Vcr 6.X

Eprom ver-? 6.X

l?.fit?ilt1¡fãltiil
Vtew Seraal. Lrnk
Næ Àpplication Setup
8u it

Flgurc 4.05-f . DStl lntcrface Progr¡m M¡ln Hcnu

FORM 6278 First Ed¡tion 4.05 - I



RUNNING THE DSM AUTOCAL PROGRAM

3. On the EdiVCreate Setup Menu, highlight "Retrieve
torn DSM" from this menu and press þnterl.

4, Several screens will appear indicating that the
data is being retrleved from the DSM modula. Then
the View/Edit Gontrol Data Values Screen appears
(see Figure 4.05-21. This screen shows the data-set
parameters. The information shown on the screen is
stored in the DSM.

5. Detach or copy the applicable AutoCal Worksheet
from the back of this manual. The blue AutoGal
Worksheet applies to 6, 8, and 12 cyllnder engines
(see Table 4.05-1 for sample worksheet). Theyellow
AutoCal 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.

T
Flgu¡r 4.0$2. Vl¡s/Edlt Confd Dü ìålu¡r Scn¡n

ç-!t- -.!st! a.u¡Ft. Aurgrrlt wottSnte¡ Fof õ, õt Allo 1z Gyllnde]

,rVlaw/Edit contro¡ D¡tc V¡lua¡ ..:

¡()tEr Entries above
2400mV result Ln a
Dl.eabled Sên3or.

<Fl0> to Save <E8C> to U.l,n lLttu <15> ùo àPlmctf.

lùârm-Up Delay Time
Shutdown Delay Tirac sècondE

Sêconds300
15

RGtard 1'
Advance l"

Every
Every

I Knock Sanple(s)
5 No-Knock Sanp1e(s)

lining Disk Rcfcrcncc 26 9BIDC

<F3> 1o Câlculatc TDR
D-Lcad PoeLtion >
tlost Àdvânced Tirning l0 oBfDc
llost R€târdad Tinlng { oBTDC

Dafault Íining 8 oBTDC

End of Sanplê ltindow 30 oATDC

Opên
IO OBTDC

4 OBTDC

8 oBÎDC

Engl.nc Fantly ¡ VEP GAS ENGINE
Engino l{odel ¡ L7042 V-12
# of Cylindcrs: 12
Prinary Fucl r NArURÀI¿ GÀS PIPELINE euÀt¡rg
Sccondary Fucl: DIGESÍER CÀS
Coluants ¡

Scnsor I
Sênsor 2
Sènsor 3
Scnior ¡l

Sên3or 5
Sensor 6
s.nsor 7
Senaor I
sensor 9
Sensor 10
Senaor 11
Sensor 12

833 nv
744 mV
705 nv
617 nv
7¡{ nV
833 nv
833 nv
793 nv
656 mv
882 rnv
705 nV
793 mV

IÞtonâtion
Level Selêct

12

't1

10
I
t
7
6
5

4
3
2

1

RUil
,,

RUN
#

RUir
;_

RUN
*_

RUN
*

RUN
#

RUN
T

BUt{
ü

RUN
*

FUil
,_

HIGHEST
"s"vALuE

SET-POINT "S" COLUIIN RESUL¡S
SENSOR

¡1.05 - 2 FORM 6278 First Edition



RUNNING THE DSM AUTOCAL PROGRAM

I.t.
lable 4.05-2. AutoCal Worksheet For t6 Engines

6. To begin AutoGal, press [FSl while viewing the
MeWEdit Gonfol Data Values Screen. The AutoCal
Screen appears. Figure 4.OS-g shows the AutoGal
Screen for 6, 8, and 12 cylinder engine applications.
Figure 4.05-4 shows the AutoCal Screen for 16 cylinder
engine applications.

NOTE: The futoQal resulb shoytn ln the figures and
Þrbles provided in thús manual are for exanple W. Acfual
Auæal values wíll vary depnding on he a@lication.

NOTE: "L' = LoW 'Mo = Medíum, 'H' = Hìgh,
iS'= Sef-Point in Figure 4.05-3 and Figure 4.054.

ð

15&16
13&14

a-

9 &'t0
7&8
5&6
3&4
1&2

BUNa'RUN
*

RUN
*

FUN,
RUNr'RUN

#_
RUil
#

RUN
*

RUtl*
RUN

HIGHEST
"s" VALUE

sEl-POtitT "S" COLUUN RESULTSsEitsoR
PAIRS

Àutocal lcrt Tining l0 cBtDc

AUTOCALTEST
NIlNG Autoo.Èic Calibration of Dêtonation Sensor thrclhold Voltagês

Engine Tinlng for Àutocal progrlrl. <Fl0> Àccepts, <ESC> Àbort!

l,lêBaôges t

Sensor 1

Sensor 2
S€n3or 3
sensor 4
senaor 5
Scnsor 6
Sensor 7
Sensor 8
sènsor 9
Sensor l0
Sensor 11
Sensor 12

sHLÀutocal

FORM 6278 First Edition

Flgurc 4.05€. AutoGal Screen For 6, 8, And t2 Gyllndor Englnes
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RUNNING THE DSM AUTOCAL PROGRAM

ÀuÈoCal lcst Tinring 10 oBTDC

', ':. :

AUTOCAL TEST
TMING Cal:lbratton of Dätonatlon l scn¡or xhre¡hold.voltige8.,'...: :r,.. . ...

Enginc linlng for Àr¡tocal ProErâD. <F10> Àccc¡lt¡, <ESc> Àbortt

llessâges r

Sên8or3
Senaora
Sên6or8
Sên3ora
SGnBorr
SèngorB
Sênsora
Sênaorr

1
3
5
7
9

l1
13
l5

&

t
t
û
&

&

¡
t

2
4
6
I
l0
t2
l¿t
l6

t{LAutoCal H

Flgure 4.054. AutoGal Scrt¡n For 16 Gyllnder Englnes

7. Verity that the 'Autocal Test Tming' on the AutoOal
Screen (see Figure 4.05'3 or F¡gure 4.05-4) is the same
as that fuel's "Most Advanced Tming" (grounded or
open, wfrichever is applicable) on the MedEdit Contol
DatraValues Screen (see Figure 4.05-5). lf the'AutoCal
Test Timing' is not the same as "Most Advancsd
lming,' enter the -Most Advanced Tìming" on lhe
Ar¡toGalScreen.

NOTE: Aubl0al wfr dr/lult to üÞ Ð' td gtounded
ù¡nj/¡L¡n carfira .úttatt ¡a tltacl Â,Amwl Tl¿*¡ìrttt ta¡.9. ..m . w.$.lt' tr..ú r ¿

seænfuyñnl (tD'lædryn), üÞAublGal Søaen lþsl
linhg vahß rny need to b editd as eflained ¡n Sþp 7.

8. Press [F10] to accept the "A¡¡toCal Test Timing"
value and begin Autocal. Calibration numbers for each
sensor will begin appearing in the "S" or Set-Point
column. When the calibration process is completed
your screen will resemble the screen shown in
Figure 4.05-6.

NOTE: lf uty enors occur during the AutoGal program
they wíll ba dbplayed as LOW, STAL, or HISP in the

Set-Point column on the AutoOal Screen. Additionally,
an error message will be provided in the "Messages'
box on the Autoûal Sueen stating, 1ÁutoOlal Completed
W¡tt ERRORS."See Secfion 4.00, DSM System Diag'
nostics And Troubleshooting, to conect problem. Once
the problem is conected, ¡erun AutoOal.

NOTE: lt an HISP or STAL enot oocl.trs, the AubOal
Prognrn wìll stop ts soon as the enor ìs detected. ll a
LOW enor æcurs, the Auto0d Wgram will conünue
but he .AutoCa! re-cLrlb on he WewJEdit OonW Data
Values Screen will NOT be updated.

NOTE: To save your AutoOal results to añle, press [F4J
afrer running the AutoCal program. Follow the instttc-
tions on the screens that follow. The frle will be saved to
the drive and directory where the DSM lnte¡face
Program is located. This frle is NOT retrievable through
the DSM but can be opened outside of the DSM
program in Mìcrosof9 NotepaP or a word processing
program and then printed. Savlng the AutoCaI ¡csults
to a llte ts NOT a suÞstltute lor savlng to HON. Be
sure ta save the Auto0al results to ROM.

.r
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RUNNING THE DSM AUTOCAL PROGRAM

(

e

.l:

li

<ESC> to llÀin llcnu<F10> to Savc <F5> Èo Àt IDOCAL

lloTEr Entri.t .bov.
2400ûrv rê¡u1t Ln r
Dis¡b1cd scnsor.

vLê¡r/Edlt ControL Data valuèsMOST ADVANCEO TIMING

n

..

i:
¡¡

ö

Flgurc ¿1.05€. View/Edil Control Data Valucs Scrccn

Flgurc 4.05€. Complctlon Of AutoCal Program

Àutomatl.c Calibratlon of DctonÀtion scnror Thrcshold Voltagcs

Àutocal Îèst Îi$ing I0 oETDC

llersagea I

Starting LATESÎ ROlt Progrån.

Progrân is Running.

AutoCal Conpleted Successfully
<F¡¡> savca ÀC Data to Filcnanc

AlfI Other Key Continuca

Sên3or I
scn3or 2
sênsor 3
Sên8or 4
sênsor 5
sênaor 6
Sensor ?
sensor I
Sen3or 9
Sênsor 10
Sensor 11
sênsor 12

323
{11
382
352
323
470
4?0
323
323
323
352
352

323
470
4t1
352
352
{70
a99
470
382
470
3s2
382

{11
588
t11
342
{¿1
474
329
{99
411
s58
382
a70

617
aE2
61?
568
656
705
793
744
617
833
568
705

ltLAutocal sH

:

!
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RUNNING THE DSM AUTOCAL PROGRAM

Table 4.05€. AutoOal Worksheet Example-Run#l Regults

NOTE: The Autoâal results shown in the ligures and tabtes pnvided in this manual dre for example only. Actual Autoâal values witl vary
ctepnding on lhe appl¡cation.

Flgurr 4.05-7. VlcûEdlt Control D¡tr Valuc¡ Scr¡cn Wlth Prçllmlnary AutoGal Bc¡ultr

,r

70512

56811

83310

6179

7&E

7937

7056

6565

5684

6173

8822

617I

HIGHEST
"S" VALUE

RUN
*

RUNBUN
#

RUN
*

RUN
f___,_

BUN
#___

RUN
t

FUN.*:RUN
*

FUN
*1

sEltsoR
sEl-PotNT "s" coluuN REsuLTs

300 Sccondg
15 Sêcond!

I.an-Up Delay Tlnc
Shutdor,rn Del.ay Tine

I Knock Sânplê(s)
5 No-l(nock Sanplê(s)

R.tard lo
Mvancc 1é

Evcry
Evcry

llning Dish Rcfêrèncc 26 GBTDC

<F3> To calculâta IDR
D-l,GÀd Posl,tl,on >
lþ.È Advanc.d lltntng
llo¡t Retarded llning
Dofault lininE
lnd of Så¡rpIê ltl.ndow

CBEDC

OBTDC

CBÎDC
.ATDC

to
4
I

30

Opên
IO OBTDC

4 CBTDC

I oBtDC

!ng:[nc Fanily ¡ vBP GAtt lNc¡NA
lnginc t{odcl I L?0{2 V-12
I of Cyll.ndcrr r 12
rruEy tue¡ ¡ ¡ttA'tuxå¡, (jA¡t IiIliE¡¡¡NE guÀI¿Irr
Socondary Puelr D¡GESÎER cÀS
Conncnt¡:

VL.r/Adit Control D¡ta Valuo.

Sên8or I
Sensor 2
sênsor 3
Senaor 4
SenEor 5
Sènsor 6
Sensor 7
sensor I
sensor 9
Sensor 10
Sensor 11
sensor 12

617
882
617
568
656
705
793
744
6L7
833
568
705

Dêtonation
Levcl Selqct

NOTE¡ Entries above
2400nv reeult in â
DisÀbled sensor.

<ll0>.to Savc <ESC> to llain ücnu <F5> to ÀIÍ¡oc.AL
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RUNNING THE DSM AUTOCAL PROGRAM

9. ln a "RUN #" column on your AutoOal Worksheet,
record the values listed in the "S" or Set-Point colurnn
on the AutoGal Screen. For example, the values in the
"S" or Set-Polnt column on the AutoCal Screen in
Figure 4.05-6 are recorded in the sample AutoCal
Worksheet shown in Table 4.05-3.

NOTE: lf you havd a portable printer conncctcd to your
PC, press the [Pdnt Screen] button for a príntout of the
AutoCal Scrcen.

10. Press any key to continue. You will return to the
ViewlEdit Control Data Values Screen. The "S" or

15. Record the circled (highest) "S" or Set-Point
value in the "Highest 'S' Value" column on the
worksheet (see Table 4.05-4).

16. Compare üle "S" or Set-Point values for each
sensor recorded ln the "Highest'S' Value'column on
yourworksheet, lf the resutts determined foreaclr sensor
vary by morc than 500 from one sensor to another, refer
to Table 4.0O4 in Section 4.00, DSM S¡otem
Diagnostics And Troubleshooting.lf the values do vary
by more than 5@ from sensor to sensor it may lndlcate
1) engine detonalion, 2) sensø momting imperfeclions,
3) unattactred or inconecüy routed wira hamesses

,,)

Set-Point values determined the AutoCal
program appears
on the right hand side of the Mew/Edit Contol Data
Values Screen (see Figure 4.05-7).

11. Rerun the AutoGal program two additional times
following Steps6 - 10. Be sure to record the "S" or
Set-Point column results for each AutoOal you run on
the AutoGal Worksheet.

12. Press any key to continue. You will return to the
MeWEdit Gonfol Data Values Screen. The values
determined by the last Ar.¡toCal program you ran
appears in the "Detonation Level Selecf trable on the
right hand side of the MeWEdit Conüol Data Values
Screen.

13. lf this is 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 the secondary fuel and timing. Record all "S" or
Set-Point values determined by the AutoCal program
for each sensor on the AutoGal Worksheet.

14. Afrer running the ArtoGal prograrns, cirde the highest
'9 or Set-Pc¡int value calibrated during all üre AutoOals
br each serìsor on the r¡orksheet (see Table 4.054).

problems. The foubleshooting table in Sec'tion 4.0O
povides you wiûr remedies.

17. Wth the MeWEdlt Confol Data Values Screen
showing, position the cursor in the first field of the
"Detonation Level Selecf table on the screen.

18. Enter the highest set-point value calibrated for
each sensor (see Figure 4.05-8). These values are
recorded on your AutoGalWorksheet in the.Highest'S'
Value" column. For example, in Figure4.05-8, .656"

was entered since it was the highest detonation level
calibrated for Sensor 1 during all AutoCal programs
completed.

19. Once all the set-point values are entered in the
"Detonation Level Selecf ùable, the ed¡ted data-set
must be saved to ROM. Press [F10] to save the edited
data-set. Highlight "Configure DSM Memor¡f on the
next menu and press [Enterl. When the Verification
Screen appears press [Yl. Severalscreêns will appear
indicating that the data-set'is being saved to ROM,
permanent memory on the EPROM cltip inside the DSM
module. Once the data-set has been saved to ROM, a
message will state that the DSM memory has been
configured to ROM. Press any key to continue.
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RUNNING THE DSM AUTOCAL PROGRAM

705@70512 74
@56856811 0!7

@7938*¡10 w,
@ 6566179 G56

@74 793I 7S¡

@7447907 033

617656@ô ?05

@6566565 7dt

@5685684 Gl?

656@6173 705

7908Í¡3@2 882

@6176't7I 05ô

RUN
#_

RUN
t_

RUil
#5

RUN
l4RUilt3RUN)2RUt{f1 RUN*_-BUN.

#
RUII
,_.

SENSOR
SET-POINT "S" COLUiIN RESULTS

HIGHESl
"s" VALUE

Table 4.05-4. AuloG¡l Worksheet Results

NOTE: The AutoGal resulls shown in the ligures dnd tables provided in this manual are tor example only. Actual AutoCal valæs will vary
depndìng on the applics,tion.

Flgun 4.05€. ModEdlt Gontrnol Date Valuc¡ Scncn Wllh Gomplctcd AutoCd Ho¡ult¡

300 Seconds
15 Sêconds

WarD-Up Delay Tinc
thutdown Dclay linc

RGtard l'
Advance l'

I Knock sâ¡nplc(s)
5 No-l(nock sânple(s)

Evèry
Every

fining Dl.sk Reference 26 oBTDC

<83> fo Câlculâtê lDR
D-Lead Position >
¡.lost Àdvânced lin¡ng 10 oBTDc

!lo!t Retarded lining 4 oBFDC

DêfÂu1t tining I oBTDC

End of Sample llindow 30 'ATDC

Open
10 CBTDC

4 CBTDC

I IBIDC

lngl,nc Fânily r
Engine üodcl r
f of CylÍndersr
Prinary Fuel r
Sacondåry Fuelt
Comrêntsr

VBP C¡S ENGlrlE
L7042 V-L2

L2
NATURÂT GAS P¡PELINE QUÀI,ITT
DTGESÎEN GAS

vl.r/tdtÈ contro¡ Dôt¡ v.lu.r

Sensor I
Sênaor 2
Sensor 3
sensor 4
Sensor 5
sensor 6
senaor 7
sensor I
sensor 9
sensor l0
senso! 11
sensor 12

656
882
705
6r7
705
?05
833
793
656
882
6L7
744

nV
nV
nV
mv
nV
nV
nv
mV
nV
lnv
mV
!ûV

ñ^À^-^À ! ^-ygÞv¡t6L¿9¡¡

Level sclêct

NOBE8 Entrieg abovc
2¿l00nv re¡ult ln c
Dleablcd sGntor.

<?10>.to Sava <8SC> to l.laln l,lênu <F5> to ÀU!lþCÀ¡.
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sEcTloN 4.10

LOST SENSOR CHECK TEST ON 16 CYLINDER ENGINES

(")

TEST ON 16 CYLINDER ENGINES

The 16 cyllnder DSM system checks for detonation in
cylinder pairs and not individually like 6. 8, and
1 2 rylinder engines. Because of cylinder pairs, the DSM
system does not automatically display lost sensor
alanns on the Display Serial Port Data Screen. To
display lost sensors, a lost sensor check must be
performed. Gomplete the steps in this section to perform
a lost sensor check for 16 cylinder engines.

A TEST FOR LOST SENSORS ON 16 CYLINDER
ENGINES SHOULD BE PERFORMED WHENEì/ER
THE SAFETV CONTROLIS AND AI.ARUS ARE
TESTED ON THE ENG¡NE.

A CNUTION ll¡ka ¡urc thc cnglnc ls
at full lo¡d durlng thls

ch¡ck At llght lo¡dr, cnglnc charectcrl¡ücr lre
vcry dlltblrnt than ¡t hlgher lo¡d¡. Tlplcally, thls
rerult¡ ln lowcr outpul from the knock sensors
whlch,lf low cnough, wlll result ln a 'lost scnsor"
cror cven nthcn the system ls wortlng properly.
Enor¡ may rcsult at low loads ¡fter englne warmup.
Thcrc crror! go away once the cnglnc ls fully
loaded.

NOTE: If "lost sensor'efforsi are experienced at low
loads and do not corect themselves as the engine is
fully loaded, refer to Section 4.00, DSM System Diag-
nostics And Troubleshooting.

(see Figure 4.1Û-21by selecting 'Mew Sedal UnK from
the DSM program's Main Menu. Alhough sensorst¡att¡s
is displayed ln the'Status" column, a sensor chedt must
be manually completed to indicate a bad or dlscon-
nected sensor on the Display Serial Port Data Screen. A
bad or disconnected sensor will be indicated m the
Display Serial Port Data Screen during Steps 3 and 5
that follow.

NOTE: lf a Md or disconnected sensor is detecH, the
DSM moduÞ also displays a nÞssag,e on the LCD
display insíde the DSM module.

2. Pressthe SENSOR CHECKbt¡tton on the DSMfilter
once, the red Right Bank LED on the DSM filterwillbe
illuminated (see Figure 4.10-l).

sElrsoß cHEcK
BUTTO¡{

LEFTBANK
LED

RIGHT
BANKLED

ffi
a
t*

¡q¡'tlal3lÍoÈttiEfonarcrt

@@ o

oo

Flgurc 4.10-1. DSM Fllter For 16 Gyllndcr Englncr
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CHECKING FOR PBOPER SENSOR CONNECTION

3. lf there are any bad or disconnected sensors on the
rightbankofthe engine, the status shown ontheDisplay
Serial Port Data Screen will change from "OK to
'Sensor Lou/'for both cylinders in the pair within three
minutes (see Figure 4.1 0-g).

4. Afrer three minutes, press the SENSOR CHECK
button again to perbrm the sensor test on the left bank
of the enginc.

5. lf thera ars any bad or disconnected sensors on tha
t-a L--l- -ta- ---t-^ 4- J-!.- -L---- -- 

a- À:--t-..ilttt Lrettñ ul ullt I'ltgiltc', u|l, ¡ttttluÐ ù¡llJwlr urI ullt r-rrÐPra¡y

Serial Port Data Screen will change from 'Ol( to

Flgurr 4.10-2. Dlcphy Scrlrl Port Detr Scrccn

"sensor Lovt''for both cylinders in tre pair within three
minutes.

6. After three minutes, press the SENSOR CHECK
button again to exit the lost sensor check test. The LEDs
will ü¡m off.

NOTE: T¡þ DSM s¡atern will autottlrilba,,y enT thc
'sertsør clpck' nda afur 5 mínutes and lllp LEDs wiil
fum ofr, refumlng the DSM systêttt to t ottttd ogafun.

7. Perlo-rm a sensor cheek wlrenewr the sabþ
conbols and alarms are tested on the engine.

Dsu Di3play

91
D-Lêâd iB

Opan 11
1l
14
l4
t2
t2
ll
tl
l3
13
1l
11
1l
l1
L2
t2

10
10

7
7

9
9

l0
l0

8
I

10
10
10
10

9
9

1

2

3

{
5
6
7

I
9
10
ll
T2
13
t¡l
15
16

IL
3R
3L
7n
7L
5R
5L
8R
8t
6R
6t,
2R
2lr
¿R
¿lI¡

IR

ox
or
oß
ox
ox
ox
or
otr
oß
ot(
ox
otr
ox
o¡(
ox
ox

DegreG
Retàrd

rtnlng
OBÍDC

Staèu8CyllndcrScnsor

BXIT

Ml,n Àdu Pos
¡I CBTDC

tltr Àdv Pog
IO OBTDC

D-tcad is

Opcn

Dtaplay Scrlal Port Da¿â

<8sc> to E¡ßff

1

2
3

4
5
6
7

I
9
10
1l
t2
13
1{
¡5
16

1L
3R
3L
7R
7L
5R
5f,
8R
8L
6R
6L
2R
2I¿
¡lR
{1¿

IR

t3
13
t2
L2
ll
11
t1
1l
12
t2
l1
ll
1l
1l
L2
12

I
I
9
9

t0
10
10
l0

9
I

t0
¡0
t0
10
I
9

ON

oß
ox
OK
OK
OK
or
ox
OK
OK
OK
ol
ox
OR

SênBor Low
sên3or Low

Degrea
Retard

Tlnlng
oBtDc

SenBor Statug Dslr Display

o2

llln ldv Po¡
I cBlDrc

ll¡r Adv Pos
10 .BÎDC

4.10 - 2

Flgurr 4.10€. Dlrplay Sorlel Port Drb Ssc¡n
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ABOUT EPROM CHIP REPI.ACEMENT

sEcTloN 4.15

EPROM CHIP REPI-ACEMENT

SAVING DATA.SET TO DISK

your
saved on an EPROM chip (ROM, permanent memory)
inside the DSM rnodule. Replacement of the EPROM
chip is necessary because the EPROM chip is "fu||" of
saved data-sets, the EPROM chip is damaged, or the
EPROM chip is to be upgraded (for example:
version 5.3c to version 6 series EPROM).

NOTE: For EPROM vercìon 6.X (where X is the
revision level), the DSM module allows 25 saves to the
EPROM chip. For vercion 5.3c, the DSM module allows
fr saves to the EPROM chip. Once the EPROM chip
has been fully confrgured, the chip must be replaced.

NOTE: Contact your Waukesha Engine Distributor for
EPROM chlp part numbrfor replacemenL

Damaged or conupt EPROM chips are referred to
sweral times in the foubleshooting suggestions from
Section 4.ü1. A damaged or com.rpt EPROM chip could
be caused by any of the following:

. Serial cable became disconnected from DSM mod-
ule while the program was being saved to the
EPROM chip þermanent memory).

. The power to the DSM module was inadequate or
excesslvely'dirtf dudng EPROM chip save.

. EPROM chip was installed improperly (for example,
with indentiation notch installed facing the wrong
direction or pins not aligned in socket).

lnside the DSM module is a circuit board assembly
comprised of two circuit boards. The EPROM chip is
located on the boüom circuit board (between the two
circuit boards). To replace the EPROM chip it is
necessary to rernove the circuit board assembly from
the DSM module, disassemble the circuit board assem-
bl¡ and remove the full or damaged EPROM chip.
Follow the steps in this section when replacing an
EPROM chip.

EPROM replacement, save the exisüng data-set to a
file on disk BEFORE reptacing the EPROM cfiip. The
data-set is assigned a filename and saved on disk so
the data-set can be retained for reprogramming wfien
replacing the EPROM chip with the same version ohip.

NOTE: lf yan are upnding the EPROM chip and DSM
lnteúæ Prqnm to üE cunent tnrslott (vasiut 6.X),
make a rrhtutt (u hard ryy) of he srued dah-saf seerl
on tlpl/rquEctilØnþol DabValues Scr€en b dlþv(fq
æsy reprqømúng. A sayed data-æt frøt an ead¡et
verskn of DSM æflwa¡e ænnotbe reùíevgd elecÙonknl'
ty wlütthrc ¡urter DSM software/EPROÚ chip.

lf the existing data-set is already saved to disk or you
do not want to save the existing data-set to a disk for
reprogramming, continue with the section "Replacing
EPROM Chip.'

1. W¡th the DSM lnterface Progratn's Main Menu
showing on your screen, highlight'Edit/Create Setup'
and press [Enterl.

NOTE: For information on installing and/or accessing
the DSM lnterface Program, refer to the white card at
the back of this manual which holds the 9'1/2' diskette
for installation and accessing instructlons.

2. Highlight "Reüieve frorn DSM'from the next menu
and press [Enterl. Severa] screens will appear indicaþ
ing that the data is being retrieved from the DSM
module. Then the Mew/Edit Gonfol Data Values
Screen appears. This screen shows the engine's saved
data-set parameters. The information shown on the
screen is stored on the DSM EPROM cftip (ROM or
permanent memory).

3. Save the existing datra-set to disk by pressing [F101
(see Figure4.l5-1).

4. Highlight "Save Data to Filename'from the menu
and press Bnterl.
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EPROM CHIP REPLACEMENT

Vlcw/Edit Conirol Dâta Values

Sensor I
SenBor 2

sensor 3
sensor 4

Sensor 5
sensor 6
Sensor ?

scn8or I
Scnsor 9
Sên3or 10
sênsor 11
sensor 12

656
882
705
6L?
705
705
833
793
656
882
6L7
744

nv
nv
nV
nv
nV
mv
nV
nV
nV
nV
nV
nV

Detonation
Level Sêlcct

¡loÎEr Enùriê¡ qbovc---- tlõñv-r."oit rn ". Dl¡abl.d 8êûtor.

<F10> to Sâvê <EsC> to l{¡in llcnu <f5> to AU¡OCAI¡

Târn-Up DêIây Ti¡rG
shutdown Dclay linc

300
l5

sGconds
Scconds

Rctard lo
Àdvance lo

Every
EvGry

I ßnock SânpIc(B)
5 l¡o-Nnock sanple(s)

D-l,cad Po8ition >
liloat Advanced lining 10 'BTDC
l{oat Retarded Tinlng a oBIDC

DGfauIt Timing I oBfDC

End of Sanple Window 30 cATDC

Open

Tining DiBk Referencc
<F3> To

10
4
I

OBÎDC
OBTDC
CB?DC

Englne Fanlly :
Engine Uodel !
# of Cylinders r

Prinary Fuel ¡

Secondary Fuelr
Co¡nnents r

VHP GAS ENGINE
L7042 V-12
t2

NÀ:PURÀL

Test Data on ÐSM

configure DSM Memory
Vrew wiring Data

tlarn-Up Delây Tln€
Shutdown Delay TirnG

300 SecondE
15 seconds

Engine Family ¡ VHP GÀS ENGINE
Engine [odel : 17042 V-12
# of Cylinders: 12

Detonåtion
Level select

Prl-nâry FueI ¡

Sccondary FuÊl r

Co!æntss Savc Choices to Di3k
I
2
3
4
5
6
7
I
9
10
1l
L2

656
882
70s
6t7
705
703
833
793
ô)o
882
6L7
744

r¡v
tnv
DV
!ìV
!ûV
rnv
nV
uV
¡r'ri
lrv
nv
rDV

Sinlng DigÌ
<F ¡nput D.tâFl.lc Nano

D-Lcad Po¡itlon
llort Àdvâncèd
llort nctårdGd ,iiij:r ii:$:!:iiiii:i:i jliinrii::g

!:!l:'..¡!r{ :ri¡!¡:.il.'lrr.¡'¡:ì\.<.riDGfaul,t Ti¡ning
End of Sarnplc

Rêtard 10

Àdvancc 1o Every 5 No-Nnock Sa¡nple(s)

Vl,Gnlsdít Control Data VâIuèB

¡fo18r Entrl.es abovc
2400nV regult Ln a
Disabled sensor.

<ll0> to Savê <ESC> to llain l{enu <F5> to AUr{rCÀl.

Flgun 4.15-1. Sevlng Optlonr llrnu

Flgurc 4.15-2. Enterlng Fllenama Ol Dat¡-Set

t-

5. Enter a filename accord¡ng to the following proce-
dure (see Figure 4.15-2). Read all three steps pr¡or to
saving the file to the disk.

A. Locatethe eng¡ne's serial number on the nane-
date.

B. lf the engtne has a "C-" number, romove tñe'C-"
and üc 'f from the numb€r. Example:
C-10768/01 would give a root file name of
'1076801'. lf the englne doæ not havc a'C-'
number use all six digits in the serial number for
the filename.

C. The ñrst time the configuration is saved to the
disk add an "4" to the end. This is to indicate that

this is the first save of this configuration. lf
changes are made to the configurat¡on, save the
nextfile with the same numer¡calinformation and
change he sufñx letter to "8". Continue in this
manner for eaoh rev¡s¡on to the frle.

Once elght cùaracters have been enter€d, the file will
automaücally be saved to the cnmputer diEk where the
DSM prograrn r€sldes. lf the filename ls less than eight
characterc, press lEnterl to save.

NOTE: When saving to dísk, the data-set will be saved
to tha drìve and dtrectory where tha DSM lnteíacø
Program is located.

6. Press IESCI to return to the Main Menu.
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EPROM CHIP REPLACEMENT

REPI-ACII{G EPROM CHIP

1. Disconnect the DSM module from the lgnition
Module by removing the "DSM to ignition" harness from
the 14 pin connector on the side of the lgnition Module.

A WARNING
Dleconnect all clcctrlcal power supplles beforo
maklng ¡ny clnncctlons or servlclng any part of the
clcctrlc¡l syst.m. Electrlcal shock can causc ae-
vêrc pcrsonal lnfury or deatlr.

2. Rernove powerfiom DSM module

'M" (middle), "8" (bottom) (see Figure 4.15-3). These
wires need to be identified so hat reconnections of the
wires are made conecüy.

4. Disconnect all the wire stips from inside the DSM
module including the white wire connestors
(see Figure 4.15-3).

Flgurr 4.15€. Dl¡connectlng Wlre Strlps

5. Remore the four comer screws securlng the clrcult
board assembly to the DSM module.

NOTE: Scraws are sealed with Loctite@ to prevent
loosening under vibration. Be sure to use Loctite@ on
screlvs when reinstalling.

6. Garefully remove the circuit board assembly through
thefrontof the DSM rnodule.

NOTE: lf you cannot remove the circuÍl board assem-
bly because the wire connectors are blocking the
openìng, remove the bottom plate from the DSM module
(see Fígure 4.154). The wires can be pulled out of the
module and the circuit board assembly will come out
through the front of the DSM module.

7. Rernove he three screws from the top circuit board
in the order shown in Figure 4.15-5.

WH|TE WNE CONNECTORS

scREwLocATror{

WRESTFIPS

Flgun ¡r.15.¡1. Rrmwlng Bottom Plfr Ot DStl lloduls

Flgurc 4.15€. Rcmovlng Scr¡w¡ From Glruult
8o¡rd Ascembly

8. On the right side of the circuit board assembly is a
blue connector which holds the two circuit boards
together. Using a small llat sorewdr¡ver, pry apart the
blue connestor atthe three notches (see Figure 4.15-6).

C,RCUIr BOABDASSENBLY

BLUE TOP CIRCUIT BOARD

BOTTOII CIRCU]T BOARD

Flgurr 4.15€. Dl¡æ¡¡mbllng Clrcult Board Arembly

rt)
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EPROM CHIP REPLACEMENT

9. The EPROM chip is located on the upper left side of
the bottom circuit board as shown Figure 4.15'7. At the
same time, press down the two blue tabs located on
both sides of the EPROM chip and the chip will pop off.

EPROMCHIP

BOT¡Oil CIFCT'IT BOARO

Flgurr 4.15-7. EPBOil Chlp Locrtlon On Eotlom
Glruull Boa¡d

10. Remove the full/damaged EPROM chip from the
circuit board.

11. Garefully place a new EPROM chip in place on the
circuit board. Make sure the notched side of thE EPROM
chip is installed to face toward the right side of the circuit
board as shown in Figure 4.15-8 ard Firyre 4.15'9.

A WERNING
-rn¡ EPROffi chip musi bc insi¡iixi ¡¡¡ iñe indenia'
tlon notdr on tñr chlp ls lnstall¡d to fmlow¡rd lñe
rlght rldr of ütc bottom clrcr¡lt bo¡d. Fallurr to
ln¡tell lñ¡ EPROT chlp corrcc:tly wlll rc¡ult ln a
non-ll¡nctlond DSM modulc and the EPROM chlp
wlll no¡d to br rrplaced.

12. Press the EPROM chip into place making sure that
all the pins of the EPROM chip are aligned with the
socket. Failure to install the EPROM correctly will result
in a non-functionalDSM module.

NOTE: lf the pìns on the new EPROM chip do not align
wíh the sæket on the circuit board, prcss on the side of
the pins very carefully unill pln allgnment allows for
insþilafon.

13. Alter lñc ncw EPROM chip ls inslalled, carefully
align thetop drcr¡it board with the bottom circuit board.

14. Prcss the circuit boards together so the blue
connector on the right sides of the circuit boards snap
together.

NOTCH
(MUST FACE R¡GHT)

PINS

EPROII CHIP

Flgur¡ 4.'15€. Cornct EPBOII Chlp Dlrcctlon

NOTCH

LEFT RIGHT

EPROiI CHIP

BOTTOII

Flgurr 4.15-9. EPBOT Chlp Locrtlon On Botlom
Ghcult Eo¡td

15. SEcure the two circuit boards with the three sctews
removed in Step 7"

16. Place the circuit board assembly into the DSM

module.

17. Secure the circuit board assembly to tñe DSM
module with the four screws removed in Step 5.

18. Reconnect all wire strips and white wire connectors
inside the DSM module, Make sure the white connec'
tors are reconnected in the order marked in Step 3-

NOTE: If you had to re¡nave the bottom plate of the
DSM module to remove the cìrcuìt üp¡ard assembly,

reinstall bottom plate.

19. Reapply powerto the DSM module.
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EPROM CHIP REPI-ACEMENT

(t

REPROGRAI,IMING THE EPROil CHIP

The EPROM chip just installed will not have a saved
data-set. You will neEd to reprograrn the EPROM chip.
After reapplying power to the DSM module, the
intemally mounted LGD display will read "99' (no datra).

The DSM module is sensing that a new EPROM chip is
installed in the DSM module.

. lf you want to reprogram the EPROM chip with a
completely new data-set, complete the program'
ming steps in Section 3.1O, Prognmming The DSM
System For A New Applicatíon.

that information to re-program üe EPROM chip,
complete the steps in "Retieving A Saved Data- Sef
below.

NOTE: lf you are upgrading the EPROM chip and
DSM lnterface Program from a previous software
verslon (example Version 5.3c) to the current version
(versíon 6.X), you may use the values from a previous
data-set to reprogram the DSM sysfem. However,
DO NOT use Autoâal values from older versions of
DSM software when reprogramming a newer version.
When upgrading to the current DSM Interlace Program
soltware you must rerun the Auto0al Program. Refer to
Section 4.05 Running The DSM AutoGal Program fo
run the Auto0al program.

Retrlanlng A Savcd Data-Set

1. W¡th the DSM lnterface Program's Main Menu
showing on your sctreen, highlight "Ed¡VGreate Sehrp'
and press Bnterl (see Figure 4.15-10).

NOTE: Ver¡fy that the DSM module is disconneded
lrcn the lgnition Module before reprogramming the
EPROM chip. lf the DSM module ís not diseonnected
from the lgnîtíon Module, disconnect the "DSM to
þnition' harness from the 14 pin DSM connector on the
síde of the lgnition Module.

NOTE: For informatíon on installing and/or accessing
the DSM lnte¡face Program, refer to the whlte card at
the ûp¡ck of this manual which holds the 3-1/2' diskette
for installation and accessing instructions.

2. On the next menu highlight"Retieve from Filename'
and press [Enterl (see Figure 4.15-11).

3. Highlight the ftle name (serial number) you want to
open and press [EnterJ (see Figure 4.15'12). The
Mew/Edit Contd Data Values Screen appears with the
saved data- set information.

Retrieve f rom DSI'I

ffi
Creåte Næ Dateset

Flgurr4.l5-10. DSt lnterf¡cr Prognm ll¡ln tonu

Flgure ¡1.15-11. EdtVCr¡at¡ Setup llrnu

File Select

I

1044 30 1À. DSlr
10t¿30lB.Dsll
398? 2 10A. DSM

Flgurc 4.15-12. Srlcctlng Fll¡ Nlm¡ Of S¡vcd Det¡-S¡t

CBc DSH Control - Ver 6.X

Eprqm ver-> 6-x

t",-Ttt7:Fl1TÍl!ll+t
view Serra-I Lrnh
Næ Àpplicatron SetuP
Qu it
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EPROM CHIP REPI.ACEMENT

4. The informalion that is shown on the MeVEdit
Conüol Data Values Screen has NOT been stored on
the DSM module's EPROM chip (permanent memory).
Press [F10] to save the loaded data-set to ROM
(permanent memory). Highlight "Configure DSM
Memo4f on the next menu and press [Enter]. When the
Verification Screen appears press ffi. Severalscreens
will appear lndlcaüng that the data-set ls being saved to
ROM, permanent memory on the EPROM chip inside
the DSM rnodule. Once the data-set has been saved to
ROM, a message will state that the DSM memory has
been configwedto ROM. Press any key to continue.

5. Reconnecthe DSM module to the lgnition Module
by threading the'DSM to ignlüon' hamess from the
14 pin connector on the side of the lgnition Module.

r

I
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Running Prograrn

ALPHABETICAL INDEX

Definitions
AutoCal

2.10 - 5
1.05 - 2

Data-Set
DefaultÏming .. .

Detonation

1.10 - 6
1.10 - 6
1.10 - 6
1.10 - 6
1.10 - 6
1.10 - 6
1.10 - 6
f.10-6
1.10 - 6
1.10 - 6
1.10 - 6

c

Detonation Level.1.10-6 End Of SampleWindow
4.05 - 1 EPROM

Filter .

lnterface Program ....
Knock

Canadian Standards Association .... I .1O - 2 KnockFrequency

Gapaciüve Discharge And Grounding. .. ....
Gomponent Connections

About Component Connections
DSM Filter

Atr And VGF Engines
VllP Engines

DSM Module .. ..
DSM Module To lgnition Module..
Filter To DSM Module . . .

Knock Sensor

Computer Requirements

Computer Screen And Data Refieval
About Computer Screen And

Data Refieval
Program Startup
Reùieving A Saved Data-Set

SerialPort

Reùiating TheMeúEdit Control Data
Values Screen

D
Data Acquisition

Data-Set
Definltion
Ediüng

Data-Set Parameters
12V-AT25GL
1â/-AT27GL
8L.AT27GL.
VGF .

vHP

Gorwcnüons Used ln Programming .. 3.00 - 1

Conrorsion Tables ... .. 1.05 - 1

Cy'linder Firing Order

Component Connections
3.15 - 3 Components

Computer Requirements .... ...
Definitions .

Description
2.O5-7 DetonationTheory

Diagnostics
Engines Served
lgnition ïming Adjustments

3.00 - 3 lnterface Program Description fuid
Layout . ..

Mounting Gomponents
Operator lnterface ...

.... 3.05 - 1 Photo
Power Connections
Programmin g lnformation

LCD
LED
Most Advanced ïiming
Most Retarded ïming
Pre-lgnition
RAM
ROM .. .

Shutdown Delay ....
Sinking Circuit
Tìming Disk Reference
Warm-Up Delay ..
Windowing

Detonation
Definition
Detonation Level
Theory

Detonation Sensing Module System
Canadian Standards Association

Theory Of Operation
Troubleshooting
Wiring Diagrams

1.05 - 4

2.05 - 1

2.O5 - 2
2.O5 - 2
2.05 - 3
2.05 - 5
2.05 - 5
2.05 - 6
2.O5 - 2
3.00 - 1

3.15 - 1

3.15 - 1

3.15 - 5

3.15 - 4

1.10 - 6

9.05 - I
9.05 - 8
3.05 - 7
3.05 - I
3.05 - I

.. 1.r0 - 6
7
7
7
7
7
7
7
7
7
7
7

... 1.10 -

1.10 -
1.10 -
1.10 -

1.10 -
1.10 -

1.10 -
1.10 -

... 1.10 -

... 1.10 -

.... 1.10 -

1.10 - 6
1.10 - 6
1.10 - 5

. 1.10 2
1

1

I
6
1

5
1

2.05
1.10

1"10
1.10

. 3.(x)

. 1.10

. 4.(x)
1.10 - 2
1.10 - 2

3.00 - 4
2.00 - 1

1.10 - 3
1.r0 - I
2.10 - 1

3.00 - I
1f0-4
4.00 - 6
2.15 - 1

4.OO - 2
DefaultÏming .. 1.10 - 6

FORM 6278 First Edition

Diagnostic Codes

A- I



APPENDIX A

Diagnostics
About Diagnosücs
Description Of Diagnostic Godes
LCD Message DisPlaY Codes

Display Serial
Retieval

Docr¡mentation Organization

DSM Filter
Gonnections .. ..

Power

DSM Module
Gonnedions .. .... .

DStl Module To lgnition Module . . . . .

FiIþrTo DSM Module
Mourürqg
PowerConnection

E
Editing An Existing Data-Set

Abor¡t Editing An Existing
Data-Set Parameters

12V-AT25GL
12V-AT27GL.....
8L-AT27GL
DSrl
VGF

EdürE The Data-Set
E$abfdringGommunication .. . .. . .

Pre-Èognamming Gheckiist

Grounding . 1.05 - 4,2.10 - 6

H
HowTo UseThis Manual ..

I
lgnition Timing

lnstallation
Gomponent Conncctions. . . . .

Mounting DSM ComPonents

lnterface Program
Computer Requiremenb . .. .

Comþuter Screen And Data Retieval '

Conventions Used ln Programming ' ' '
Data Acquisition . .

. ... 3.00 -

....3.15-

. ... 3.00 -

....3.00-

. ... 1.10 -
Description
Diagnostic Codes
Documentiation Organization' . .

Editing An Existing Data-Set . ..

3.00 -
3.00 -
3.00 -
3.05 -
3.00 -
3.(x) -
3.10 -
3.fi¡ -
3.00 -

.. 3.05- 7 LaYout- Figure.

2.æ-I
Power Connections 2.10 - 1

lntake Manifold Pressure Galculations 1'05 - 2

G I4.00 - I
4.OO - 2
4.00 - 3
4.00 - 5

3.15 - 4

3.00 - 3

2.05 - 2
2.00 - 3
2.10 -2

Port Data Screen -

1.10 - 2

...3.05-8

... 3.05 - 4

... 3.05 - 2â^Ê {o.va, - |

... 3.05 - 11

3.05 -
. 1.10 -

..... 1.10 -
1.10 -

.... 4.15 -

.... 4.15 -

Ooerator lnterface
Piogramming For A New þPlication
Programming lnbrmation ... .

Saving To RAM And ROM

... 2.05 - 1

1.r0 - 6

4.10 - I

2.05 - 5
2.05 - 5
2.05 - 6
2.00 - 4
2.10 - 4

Data-Set
3.05 - 1

3.05 - 1

Definition ...

1

I
1

3
6
4
2
3
1

5
1

1

I
3

3.05 - I
.....3.05-8 (

3.05 - 8

SaviæData-SetTo Disk . .. .

Savlr¡Data-SetTo ROM . . . .

End OûSampleWndow
Enginec Serìred

EPROM - Defrnition

EPROM Chlp RePlacement
Redaceq EPROM GhiP .

SavingData-SetTo Disk

F
Rltcr

Corur¡oûqu
Dcfrniüon

2.00 -
Power

K
Knock FrequencY

Knock Sensor
Definition
Mounting

AT Series Engines
VGF Series Engines
VHP Series Engines

LED - Dcfiniüon

Lost Sensor Check Test -
16 Cylinder Engines . .. . .

1.10 - 6
2.00 - 5
2.00 - 5
2.00 - I
2.OO - 7

I
6

2

o

1

3
1. 4.15 -

L
2.05 - LCD - Definition . .. ,. 1.10 - 6

. 1.10 - LGD Message Display Diagnostic Codes ' " 4'00 - 3
1.10 - 7

2
6
3
2

¡

A-2

. 2.10 -

FORM 6278 Firsl Edition



APPENDIX A

li

M
Module

Connec'lions
DSM Module To lgnition Module
Filter To DSM Module

Mounting . ..
Power Conneclion

Most Advanced Tìming

Most Retarded Tming
Mounting DSM Components

About Mounting DSM Components

Programming For A New,Application . . . . . 3.10 -
Saving To RAII4 And ROM .. 3.00 -
System Requirements 3.00 -

Programming For A New Application
About Programming . 3.10 - 1

Calculating Timing Disk Referenoe . ... ... 3.f 0 - 6
Data-Set Parameters - Í2V-AT2SGL ... 3.1d - 14
Data-Set Parameters - 12V-AT27GL ... 3.10 - 14
Data-Set Parameters - 8L-4T27GL..... 9,10 - 13
Data-Set Pararneters - DSM .

Data-Set Parameters - VGF
Editing The DSM Data-Set
Establishing Communication

1

3
I

2.05 - 5
2.05 - 5
2.05 - 6
2.O0 - 4
2.10 - 4
1.10 - 7
1.10 - 7

2.00 - 1

2.00 - 1

3.10 - 14
3.10 - 14
3.10 - 11

3.10 - 2
3.10 - 3Component Part Numbers . .

DSM Filter
DSM Modul" ...... ..
Knock Sensors

AT Series Engines
VGF Series Engines
VHP Series Engines .

o
Operation - Theory

Operator lnterface

P
Post- Programming Ghecks

About Post-Programming Ghecks . . .
Check 1: Checking For Proper Sensor

Connection ..
DSM System

Power Connections
About Power Gonnections . .
Aarm And Shutdown
DSM Filter
DSM Module
Grounding

Power Requirements

Pre-lgnlüon

.. 2.00 - 5 Check 2: Gonfiguring
Gonfiguration ..

DSM System
2.O0 - 5

.. Z.O0 - 9 Pre-Prograrnming Checklist

2.O0 - 7 Running The AutoOal Program
Saving Data-SetTo Disk
Saving Data-Set To ROM ,

Saving Engine Parameters

1.10 - 4
1.10 - 3

RAM - Definition

. 3.10 - 26

Reprogramming The EPROM Chip.
Retrieving DSM Computer Screens

About Reüieving Computer Screens And
Data . 3.15 -

Program Startup .. ... 3.15 -
Retrieving A Saved Data-Set 3.15 -
Retrieving The Display Serial Port Data

Screen .. 3.15 - 4
Retrieving The MeWEdit Gonbol Data

Values Screen .

NewApplication

Check 1: Checkino
Connection .I.

For Proper Sensor

ROM - Definition

Running The Auto0al Program

s
Safety lnfoduction

Acids
Batteries
BodyProtection .......
Chemicals

Cleaning Solvents
General
Uquid Nitrogen/Dry lce

Gomponents
Heated Or Frozen
lnterference F¡t .. .. .. .

2.00 - 3
2.OO - 4

3.00 - 5
3.00 - 1

3.10 - 26

3.10 - 31

R

3.10 - r5
3.10 - 24
3.10 - 22
3.10 - 9

3.10 - 1

1.10 - 7
4.r5 - 5

3.15 - 3
1.10 - 7
4.05 - 1

')

1

1

5

2.10 - 1

2.10 - 5
2.10 - 2
2.10 - 4
2.10 - 6

1.05 - 4, 2.10 - 3
.. 1.10 - 7

3.00 -
. .. 3.00 -

3.10 - 26

3.10 - 31

3.15 -
3.00 -
3.00 -

1

1

1

1

3
4
2
3
1

1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00

1.00
1.00
1.00

I
2
2
2
2
2
2
2
2
2
2
3

Programming
About Programming
Computer Requirements . . . .
Computer Screen And Data Refieval
Conventions Used
Data Acquisition .

ln Programming ... .. ..

Descriplion
Diagnosüc Codes Description ..
Doct¡mentaüon Organization . ..
Editing An Existing Data-Set
layout - Figure.. .

Operator Interface

.. 3.00 -
3.00 -
3.00 -
3.05 -

FORM 6278 First Edition

Gooling System

A-3



APPEND¡X A

Electrical

lgnition
Equipment Repair And Service

T
Theory Of Operation

Tming Disk Reference

lming Disk Reference - Calculating

Troubleshooting
About Troubleshooting . .

EPROM Chip RePlacement
Lost Sensor Check Test -

Warm-Up DelaY

Wndowing

Wring Diagrams
lzV.ATGL
16V-ATGL..
8L-ATGL
VGF - 12 Cylinder
VGF - 16 Cylinder ' .

VHP - 12 Cy,llnder . .
VÞlP - 16 GYlinder ..
VHP - I Gyllnder

Wring Requlrements

1.00

1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00

3

3
3
1

3
3
4

4
4
4
4
4
4
1

4
5

5
5
5
5

General .....

Exhaust ...
Fire Protection

1.10 - 4
1.10 - 7

3.10 - 6

Fuels .4.00-6
.. 4.15 - 1Gaseous.

General
Uquid .,

lntoxlcants And Narcotics
16 Cyllnder Engines ..... 4.10 - 1

Running The AutoOal Program 4.05 - 1

4.00 - 6

V
MewlEdit Control Data Values Screen -

.3.15-3Reüieval ...

w

Pressurized Fluids/Gas/Air
Protective Guards
Safety Tags And Decals . ,

Springs
Tools

Elecüical ..
Hydraulic
Pnaumatic

Welding ..
General
On Engine

Sensor - Mounting
AT Series Engines
VGF Series Engines
VHP Series Engines

Shutdown Gonnections . .

Sürutdown Delay

Sinking Gircuit

Table.

Weight
.....1.00-5

. 1.00 - 5
1.00 - 5
2.00 - 5
2.00 - 5
2.00 - I
2.OO - 7
2.10 - 5

1.10 - 7
1.10 - 7

..... 2.15 - 4

..... 2.15 - 5

.1.fo-7

.. 2.15 - 3 ?
I(

2.15 - 9
2.15 - 10

... 2.15 -7

... 2.15 - 8
2.15 - 6

.... 1.05 - 3

1.10 - 7

¡

l(,.

A-4 FORM 6278 First Êdition



WAUKESHA ENGINE DlVlSlON, DRESSER INDUSTRIES' lNC.
EXPRESS LIM¡TED WARRA].ITY FOR CUSTOM ENGINE CONTROLS-

., Custom Engine Controlsü (CEC) are sald as standard, or as opr¡ons on-new Englnes or as genuine Service Pârb. and ¡nclude lhê Detonat¡on Sensing Module

,. ', 
'l iosäi, xi Ë"á u.¿-irià 6Fn). iúb.-c..rtol i/Ë6g;meñisy"tãm frcuslãn? tgnition Module (lM).or any oth€r conlrol dE\,¡cê kJenlilied ås a cEC ptodwt'

INTRODUCTION

r ÎËÞrrs frÊ FxÞÞFliS I tullÉD ll'ARnÂN.fY
Wb*eshaEngarËEhrisbnwarranBrharttwlrepakør€phco,ATlTSEE-g-nONAI.IOEXPE¡¡SearryCECirtstal€d*31-î9lAlFffit:-î^H(l1€r€irldld
öøre¿-ø as'prc¿rnsf fuú¿cùrg¡ b/ i,ì/rh6tu, ór fi¿{ìæ€d as; eeru¡p sewuE part uil*h pores o lrale hd a-debct h ¡nsl€t*l or wortrtansÌúp

II. TERI' LIilTTAÏONS OF EXPRESS UilTTED WARRANTY
A" This cwer4e shrll comm€nco upon init¡al nêw prodæts slârt-up dat€ or th€ purchase datê. h ttle case of sarv¡ca parts sal€s. and shall gxp¡fe upqn lhe €atlier

ot thô tolbwing:

l. N€wProdlEtl
A 12 rmnlþ attor lhe inilhl nâlv Produc{ start-up datgi or

B. A4 rmnth3 aÍt6r the original shipm€nt date of lh€ cov€red Products by Wauk€sha Erqine Division'

2. Genuiü Serv¡ce Pårts
À 12 molllhs torn the dale the CEC is pul inlo serv¡ca; or

B. l8 month¡ hom lhe pr¡rchasedale.

B. Notwith3tandho the úoregoing, Waukcsha ft,rfher wa¡¡anrs that n winJopair orreplaca. AT ITS EI-ECTION Æ'lD EXPENSE' any componcnl cl lhlw¡lttrilbl
Prcducr rhmaled ¡s ÛË d¡réa result ot a wananlabl€ det€ct in a CEC product.

')(

Waukesha sh![ bc respons¡bþ for:
À The repah or r€plai:emênt. al Waukæha.i el€c-tftrn. of corcred delective pals a$ all raasonau€ lsbor requir€d regarding a wananled lailurc durino lh.
' - 

exp.ee-s eìne¿ wdanfy fà'rd. ntt srrctr labor sha$ be prwided by Waukesha's aulhorized conrraclot or d¡slrihrlor.

B. For the r€p.k ol CEC,3 ißtall€d on products 3h¡pp€d trom Waukesha, reasonabþ and necassary råv€l and sxpenses imwad by wauk6ha'3 aúhoriz€d

contåctor c d¡rlfibutor.
C. Replac¡¡r¡rr ol lubrbåting dl. coohnt. fillel elernents. waukesha supplþd €ng¡no cor¡ponerìE. or other mrmal mEinlenancs ilêm3 that at€ ccrnlarn¡mt€d

aníor düqod as a dirêcl tesult ol å warranl€d la¡lure.

IV. OWT{ER'S FESPONS|a¡UTIES UIIDER THE EXPRESS UIIITED WARRAT{TY
Oflner shâl ba flÊponsbþ for:
A. Ths opêrltlon årid måintgnance ol lhe Products wilh¡n the guit€l¡nes established by Waukcaha'

B. Making lha producte avaihbl€ lo waukêsh8 or waukêshaþ aulhodzed oontfac.tof3 or distribulors lor any wananty f€på¡r, dur¡ng mrmal business houre.

c. All a{tdiliord costs incufr€d lor pfemium of or€fl¡m€ ]abof, slould owner requesl lhat t€pairs be made on a prem¡um of ov6rlime scheduþ'

O. All cosß incl¡rred as the resuh ol removål or rå¡nslallalaon of lhe Produc.ts 6s may be lequ&ed lo oll€c{ åriy wÉrranl€d r€pair.

E. Al admhbfat¡w costs and expenses resultir€ trom a watranl€d fa¡lure.

F. Any costs ol tlrßportat¡on, toning. rsps¡r facililþs. or assoc'lâted cosls.

G. A¡l travel. m¡þag€. and other relat€d Distrib¡nor costs and exp€nses associat€d with repak under lhe t€tms ol lhe S€rv¡ce Parls Watranty'

H. Al addil¡oîal bbor lime h excess ol Wsukeshaþ Labor Gukle lor the warrantabþ repa¡r.

l. Lose ol rcronue and þss ol/or damage lo t€81 and/or Peßonål prop€ny.

V. UilTTATþN OF WAUKESHA'S OBUGATIONS
The oui¡aixrr cf Wäukesha under thb expr€s3 l¡mil€d wananly shall be waived and voit€d, tfld l rluk€th¡ shan not tllerealler. bc rcaporEþlc loñ

a, anyîanre øgllirg lrom owner or operåtor abuse or nAreci iìchrdirg hn- ¡pt by way of lirrital¡on. any oporatbn. installalþn. aP9lkÐlþn d mr¡nlon rica

prálicc nol h accfuance with guktótines or spsciñcatiørs eslåt ¡sh€d by Waukåshâ; of
B. Àry lait¡rc n¡ulürE itom unsljthorized modiñcal¡ofts or repaks ol the Prodæls; or

C, Any faitrn rcr.rlling lrom orerload. o/erspê€d. oìrsrhêal aæident, iÍlplopor storaoe; or

D. Falure ol owner lo promptþ prork,e nolice ol a cì16¡m€d delecl: or

E. Failure ol Pfodr¡c-ts lor which Waukasha did nol .6ca¡v6 prop€rly complded slârt-up r€porls; or

F. Repairs ol a covered la¡lure performed with ñon-genuin€ Waukesha pårls: or

G. Repa¡ß ol a covered lailure perlom€d by non-author¡z€d coñlractors or dblribulors; or

H. Failufe to rmke Products avsilaHe lo Waukesha or i¡s a¡nhof¡zed fepfêsôNtat¡v€s: of

L Failure to supply docum€nts sr¡ch as dråw¡ngs and specificalions r€lat¡ng to lhe specilic applhation of lh€ Products; or

J. lmtrop€r dilgnosis ol a Prodræt problem lor which a GEC producl ¡s rephced'
K. Failure ol Se¡vice Parts lor which Waukesha did not recêivê p.opsr documenl,âl¡on cotìcêrning lho Sorvice Parls purchase dat€ ,rom an AJthorized Waukesh¿

Engine Diskibdor; or
L. Any lailwe of a Serv'ce Part resuhing lrom misappl¡calion or improper repair procedures: or

M. Any lalure or damage resulling from thê improper or èxlêndEd sloragg of a Serv'lce Parti or

N. Freight, Customs. Broker Fees, and lmport Duties il appropriate documentation is not Pro\rkJðd.

V¡. APPLICABIUTY AÌ{D EXPIRATION
Th€ warrant¡G sêl out abo,l/€ arê etênded to all orrnêrs in th€ or\¡¡nal cha¡n of distrib¡nion. The warranlþ,s and obl(¡alions ol waukesha thsll exp¡re and be ol no

turther åñecl upon lho dates of oxpiratbn of thê aPplicabls warranty periods.

VII. WARRANTY ADIIINISTRATION
This wananty b administered exclusively by an Author¡z€d Waukesha O¡stributor. The ¡nì/oica for th€ låil€d Serv¡ce Parls musl bê prolrkt€d to th€ Oislributor lo

determ¡n€ whethêr lhe wananty ls applicable.

Conlrc,t th. naúa¡l Authorlz¡d W¡ulalh. Dlltrlbutor lor .r¡tttrnc. w¡th w.mnty mltt È or qu.allon* Tha locf lon ol th. n..üt Authotlz.d D¡ltrlbutor
lr Ínlhbh by aontætlng W.uk .hr Englno DM.þn .t !f10 547-3:tll.
THE FOREcO¡tc sETs FORTTH wAtJt(E$tA'S OilLY OBucAïo¡s ¡fD OTWERS' E(CLUSII/E RBIED-Y FOR SBEAc[l OF WARRANTY'-Y$IEnER sr'Ct|

ct-â¡rs ARE BAsED oÌt BnEAct oF coûrrnAcr,-roui'd¡ilùórl¡a NËdL!¡ENcE AllD 9n!Ê'.1 LqBlurYl. oF oÎ'GR llcoREs' âID !-Hl
FonEcotltc F E¡eREssLy n LEg oF slttn yùAn-dAùì85-vti{ÆöõBrEn-Êt@dEisED; aÞtÞ, ¡tlo"sr¡nnorv, ilcl(þrlo wn}lotr
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AUTOCAL WORKSHEET & 12 CYLINDER ENGIN
The Ar¡toGal worksheet is to be used to assist you wtren programming the DSM module during ¡¡1eg"¡ programming.Detact¡ or copy this worksheetwhen useoruie wó";hãJi*"qu¡rãd for DsM module programming.
NorE: Thls vwrksheet appties to 6, 8, and 1.2 cytinder engínes. The yeltow worksheat applìes to 16 cy¡nder engtnes.Make surc vou use the ivò*snætäát apptøi to:iiuiiísi;ã,pproaor.
NorE: usa thìs uwrkeheet when runnng \ of u lttlgc3t Prognm ae described Ín secüon3. f e programming TheDsM systêm For A New Application, 

"rø 
s""uoi4.¿À5,-Ru;;-¡ö The DSM Ar¡tocdÞrograrn.

About The AutoGal program

The DSM ArtoCal program is the automaüc calibration
of the detonation threshold levels by the DSM nterfaoe
Program. The DSM module

cylinder liners, cylinder gaskeùs, pistons, or knock
Bensors; or when upgrading to a new verslon of DSMmonitors for detonation software. This calibration MUST BE done

mounted detonation knock sensors. These knock
sonsoftS rnust be calibrated or 'A¡¡toGaled. During

An AutoGal strould be run the first üme the DSM is
programmed br an engine or whenever the DSM is
programmed for a new application. Additionalty, the
DSM sysùam must be re-lü¡toCated using the-bSM
lnterface Program and a pG after doing any removal,
repair, or replacement of engine citinoár heads,

NCTTFr lf tlrc ¡æutË Ê@tø ùt tþ ït&rtþst S, UatLê,
ælumn vary by ¡norc than W toflr-o¡þ øitw þandw Êter- b Tatu4.q)4, TISM Sr/tn
Trol,uf/csltæthtg', ln ffi14.q, d f¡e O*ñæon
Sendng Mod.¡le lnstallalion, Operdq¡, And Mainbnanoe
yTt1d fonn æ78). tf tþ vatÆ ú vary by mue üwtffi frcfl, ser?sor b srrtvlr lt may hdicaú | WeÞ
*W, 2)ænw noutùtg @s,
3) urMnd øùtænæüy touæw*e namæ anct/orgøld ffirg, u4) oünrenglæ tffi p¡ffitp"

¡
ArtoOal, the knoc'k sensors åre calibrated so that the
DSM system can operate properly.

AutoGal ïUorksheet For 6,I, And 12 Gyllnder Englnes

ì oare:

PERFORIIED BY:

ENGINE S]TE/NUMBER:

72

11

10

I
8
7
6
5

4
3

2
I

HIGHEST
's'vALlrE

set-Polli¡t .s" co|-ull{ RESULTS
sEl{SOR

Form 6278 First Edition
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AUTOCAL WORKSHEET (16 CYLINDER ENG¡NES)

TheAutoCalWorksheetistobe usedto assistyou when programmingthe DSM module during AutoCal programming.
Detach or copy this worksheet when use of the worksheet is required for DSM module programming.

NOTE: This worksheet applles to 16 cylinddr engínes. The blue worksheet applies to 6, 8, and 1 2 cylinder engines.
Make sure you use the worksheet that applíes to your englne appllcaflon.

NOTE: Use this worksheet when running the DSM Autoâal Prqnn as desc¡íþed ìn Sectíon 3. f Q Programming The
DSM System For A New Application, and SætÍon 4.05, Running The DSM AutoCal Program.

About The AutoGal Program
The DSM AutoGal program is the automatic calibration
of the detonation threshold levele by the DSM lnterface
Program. The DSM module monitors for detonation

replacement of engine cylinder heads, cylinder liners,
pistons, or knook sensors: or whcn upgrading þ a new
version of DSM software. This calibration MUST BE

mounted detonation knock sensors. These knod<
sensors must be callbrated or 'AutoOaled.' Dudng
A¡toGal, the knoc* sensors are calibrated so that the
DSM system can operate properly.

Ar¡ AutoCal should bE run the first time the DSM is
programmed for an engine or whenever the DSM is
programmed for a new application. Additionally, the
DSM system must be re-AutoOaled using the DSM
lnterface Program and a PC after doing any repair or

IIOTE: lf üE rædts rcærded ln ün ,ÍÊÍigt æt 9'Ualtß'
dunn vary ry nwe than gn frorør- øle sw to
aM, lefer b Ta&4.Ø4, ?lSM SJrsfsrr?
Trol;blællootirg', in *ctìoÍt 4.Ø d üþ Detonation
Sendng Module lnstdlalion, Operalftn, Antl Mdnbnance
Manud (Fun æ78| lf he valuæ cb vay by mo¡e tlløln
W fiofii ænsø. þ ænsor ìt nny indlcaÞ l) etpìne
M¡ Qænw nwnfng ûnñæil*rlq
3) unúdtd oritwnæüy lult/ÞdytiÌa ltørmæses and/or
grourú wi¡íng, or 4) other angine rclaø ptüenp.

( ù

I ',í

Autocal Worksheet For 16 Gyllnder Englnes

DATE:

PERFORi'ED BY:

ENGINE SITHNUMBER:

15&16
13&14
11&12
9&10
7&8
s&6
3&4
1&2

HIGHEST
"S" VALUE

RUil
,.-

RUIt_RUil
)

RUl{.t.RUlt, '''RUilfRUN,BUN
#

BUil
,___

RUil
a

sEl{soR
PAIRS

sET-POtlúT .S', COLUIil RESULTS

Form 6278 First Edition
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DSM INTERFACE PROGRAM INSTALI.^ATION

INSTALLATION OF DSM INTERFACE
PROGRAM SOFTWARE
The DSM lnterface Program sofrr¡vare contains an
installalion program to automatically load fre DSM
lnterface Progran sofrrrare. The installalion disk also
conbins a copy of the DSM execuùable file br those users
who wantto run the DSM lnterface Program from the disk
in DOS. Wten installing the DSM lnterface Program using
the inshllalion program, a "GEC direc'tory willar¡bmaiti-
cally be creaþd wiüt "DS[,f as a subdirectory.

C:\
I ^¡,--I

WNDOWS 3.1x OR WNDOWS NT 3.5x

1. Start Wndows 3.1x or Wndows NT 3.5x on your
computer.

2. Close any other applications that may be open on
your computer's desktop.

3. lnsert öe DSM lnterface Prograrn disk into the
3-112" disk drive on your computer.

4. Select FllelBun from the Program Manager menu.

5. When the Run dialog box appears, type aNnctell if
you are using the A drive or b:\lnst¡ll if you are using the
B drive. Then click OK (there will be a 30-60 second
delay before the installation screen appears).

6. Follow the instructions that appear on the screen.

7. When installation is complete, anew'CEd program
group will be created in Windows with an icon br the
DSM lnterface Program. Double-click the DSM icon to
start the DSM lnterface program.

WNDOWS 9s OR W|NDOWS NT 4.0

1. Start Wndows 95 or Wndows NT 4.0 on your
computer.

2. Close any other applications that may be open on
your computer's desktop.

3. lnsert the DSM lnterface Program disk into the
3-U2'disk drÍve on your computer.

4. Click the St¡rt button and select Run.

5. Type ¡:Vn¡tall if you are using the A drive or
b:Unstall if you are using the B drive. Then click OK
(there will be a 30-60 second delay beforo the installa-
lion screen appears).

6. Follow the insbuctions that appear on the screen.

7. When installation is complete, a DSM icon will
appear on the desktop. Double-click the DSM icon to
start the DSM lnterface Program.

RUNNING EXECUTABLE FILE ONLY

lf you want to run the DSM lnterface Program software
from the insùallation disk in DOS, a copy of the DSM
executable file is saved on the disk. The executable file
for the DSM lnterface Prograrn is the letters "dsm"
followed by the version number. Filename Example:
dsm60a,exe C604" is the version number in this
example)

To run the DSM lnterface Program in DOS uslng the
installaüon disk, change to the conect drive/directory.
Type the name of the executable file, d¡m@¡.¡xo (the
executablefilE - see notetoleft), athe DOS promptand
press [Enterl.

NOTE: lf you *e running the DSM lnterlace Program
from the installatíon disk using the executable ñle, you
must be in DOS or a DOS window.

DSM

L 
- DSM6'

Complete the steps that follow to install tre DSM
lnterface Prograrn using the installation program.

NOTE: lt a CEC directory has already been created as a
¡esult of loading another CEC program, he DSM
lnterface Program will automatically be placed in that
direcbry An aüitional CEA directory will not be created.

NOTE: This manual assumes you are alreadyfamiliar
wtth basic MS-DOS commands for viewing diractodes,
cqying ñles, and other MS-DIOS æncepb. lf you nead
mote infonnaüø on these subjecß, refer to an
MS -DOS ittstuctir¡n manual.

DOS INSTALLATION

1. Begin atthe DOS prompt

2. lnsert the DSM lnterface Program disk into the
3-tl2'dislt ûive on your computer.

3. At the DOS prompt, type ¡:\lnstall if you are using
theAdriveorbNn¡tell if you areusingthe B drive. Then
press þnterl (there will be a 30-60 second delay before
the installation screen appears).

4. Follow the insüt¡ctions that appear on the screen.

5. When installation is complete, the CEC directory and
subdireclory wlll be created on the hard drive (c:9. To
change to the conest directory type at the DOS prompt:
cd c¡þ¡c\drm\drm60 and press [Enterl. To run the
DSM lnffice Program, change to tha conect dircctory
and type d¡mto¡.rxr (the executable file - see note
below) ard prcoe [Enterl.

NOTFr To ffi üe ¡wne of he etcætbble frle (.etce),
vìew ün Mry of the drive on whklt yow DSM ptoç¡nm
Àt saurd W WV DIR at üþ drñE pronpt utd ürln
p/asstrg W. lM in üÞ úra,.tüy will b an
exeatÞble fu. T,Þ exeatÞHe frle ¡s üE þflers "dsm'
blbñ by tte wrclø numbr. FìlenaneÉxazlpbr.
dsm60a.exe f60a" is the verskn numbr in this exanple)

I ^¡--I

î
f_,

:l
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TDI TIJRBOTWIN
rnou TEGH DEVELOPMENT INC

1.0 GENERAL INFORMATION

This manual provides instructlons for the installation and
operation of thc TDI TURBOTWN Starters. lf there are
queslions not ans¡rered in this manual, please contact your

TDI TIJRBOTWIVdistributor or dealer for assistance. See

Appendix A for the listing of distributors by state.

The TURBOTWN models are turbine driven starters with
an inerlially engaged starter drive. Depending on the starter
model and engine installation, the TURBOTWN starters

I.I DESCRIPTION

Figures 2, g, 4 and 5 show the outine of tfie four basic
l/URBOTWtt'Inodels of starters. All models featurethree
basic subassemblies: a unique two stage t¡rbine motor
section, a planetary gearbox section and an inertia d¡ive

assembly.

Compressed air or natural gas is used to power the
TURBOTWTN through the inlet port. The air or gas b
expanded throug h the ñrct nozzle or stators. The high

diesel engines and up to 20000 CID (320 Uters) on gas to the gearbox. The gas is further expanded through the

engines. The ÍURBOTWN 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 IURBOIWINstarters are designed for operation with
compressed air or natural gas; materials used are
compatible with "sour" natural gas and marine
environments. Small amounts of foreign matter or liquid in
the air stream will not adversely affect IURBOTWN
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 TURBOTWN starter.

Note

Throughout this manual, the term'aif is used to denote the
starler ddve medium. Unless othen¡ise stated,'aif means
either compressed air or natural gas.

WARNINGS, CAUTIONS AND NOÏES

Certain $pes of information are highlighted in this manual
for your attention:

WARN¡NG - used where injury to personnel or
damage to the equipment is likely.

GAUflON - used where there is the possibility of
damage to the equipment.

NOTE - used to point out special interest
informalion.

second stage stators which impart additionaltorque bthe
second stage rotor.

The two stage motor section features greater stall torgue
than a single strage turtline plus aerodynamic speed control.
This aerodynamic speed control helps protect the
ru RBOTWN starter fiom damage caused by starter motor
over speed. ln addition, a steel motor housing module and
low-mass rotors provide fail-safe operation.

All IUREOTWNS employ the same basic 7.5:1 ratio
planetary gearbox. Reliabili$ and part commonality are
desþned into all TURBOTWNS. This lowgear ratio allows
he turbine motorto sçin at low speeds for long bearing life-

At a $¡ical 3000 rpm pinion speed, the turbine b crulsing at
a |ow22500 rpm.

Asimple and reliabte inertia ddve delÌuers the brqueto tñe

¡Ínion. The ¡inion bthrown outto engage the engine's dng
gear by the turbine motofs acceleration. Lþhter weþht
rotating parts used in the TUREOTWN prodde lowinertia
and even "sofref engagement. ln the event of over-
pressure, the friclion clutch used in every IURBOTWN
protects ring gear teeth from static torque overloads. ln
addition, an inerlia engaged starter elimlnates the need for
complex pre-engagement control plumbing...and b easier
to install and maintain than pre-engaged type startes-

1.2 PRODUGT IDENT¡FICATION

Figure I lists the available part numbers for the TDI
TURBOTWIN Starters. The starter nameplate which is
pinned to the turbine housing contains the following
informalion: model number, serlal number, part nutnber,
direcüon of rotalion and the maúmum rated operaüng
pressure. An erample nameplate þ shown h Fþure 7-

The model number is a shorthand descríplion of the part

number. The part number is described as follows:

Publication T1-702
lssued 16June19952
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IL CI.IÀS€IS TYPE OESIGNAÎION

A . S^E 3 i,lOUNl, HIGHER HORSEPOSER
(SEEFTGURE2)

Þ . HEA\AÍ OUIY "C}" SIYLE MOUNÎING
(sEE FTGURES { AñO 5l

F. SAE 3 MOUNI, LOWER HORSËPo!r'ì'ER
(sEE FTGURE 3)

DRAWING NUMBER

NUMBER
(8. t2OR

NOZZLESOF
2r,

TURBOIW|N FAMILY OF
SÌARlERs¡

TDI TURBOTWIN
FROM TECH DEVELOPMENT INC

O TDI TARB@START- o
Engine Air S tarter

FRBM TECH DEVELIIPMENT, INC
A BARBER.CI]LMAN CTMPANY

6800 PI]E AVE., DAYTT]N, OH 45414
MODEL NO. N0.

Tl1AB

The direction of rotation is either right had or left hand
rotation as delined by Figure 8. Right Hand rotation is
defined as counterclockwise rotation as viewed from the
exhaust end ofthe starter.

The serialrumber is coded as follows:

o495 21A

SEQUENTIAL NUMBER

ñ,fiONTi{ MANUFACTURED

YEAR MANUFACTURED

The rnaximum operating pressure is also stamped on the
nameplate. The example nameplate shows 150 psþ. This
pressure is measured atthe check port on the starter inlelt
with the starter in operation.

CAUTION

Excecdlng thc maximum operating pressure showr on the
namcphtc may rucult ln drive failurc. damagc lo the starter,
damagc to thc cnglnr or causc personal inJury.

The proof pressure b 600 ps¡g and is also shown on the
nameplate. Thb means the turbine housing will not burst
when subjected to a stalic pressure of 600 psþ,

Fgures 2,3,4 and 5 show thE installation drawings for the
four basic variations of the ruRBOTWN Starter.
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PART

CV (RH) CCV H)
AIR OR NAT. 6AS

USAGE

MAX PRESS. 150 PSIG

MEASURED AI INLET VHILE OPERAIING
PRI]OF PRESSURE OF HT]USTNG IS 600 PSIG

w A R N I N c, ?3"äå ffiffJi#ttr^iT' T,#l#P'
o ou.s. PATEI|T a509896

Figure 7. Nameplate I

LEFT HAND
ROTATION

RIGHT HAN
ROTATION

Figure 8. Direction of Rotation as viewed
from exhaust end of Starter.

I.3 PHYSICAL CHARACTERIT¡TICS

Figures ?, 3, 4 and 5 show the ouüines and packa¡
dimensionsofthefoursizesoÍTURBOTWNstarters. r )

3

T11?-60001-BlR

950 4-?LB

X
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+r



TDI TURBOTWIN
FROM TECH DEVELOPMENT INC

T121D T121.60004D61 30-90 3.17.2 LEFT HAND 300 2-22796
T121D T121-60004D5R 30-90 3.1-7.2 RIGHT HAND 300 2-z,79!i
T1 120 T112€0004-D6L 60 - 150 5.2- 11.4 LEFT HAND 300 2-n7æ
't112D Tt 12-6000{-D5R 60 - 150 5.2- 11.4 RIGHT HAND 300 2-n7g'5
TII2D T1t2€0003-D2L 60 - 150 5.2- 11.4 LEFT HAND 3(x) t-19083
T112D T112-6000&D1R 60 - 150 5.2- 11.4 RIGHT HAND 300 1-18828
T121Ð T121€0003-D2L 30-90 3.1-7.2 LEFT HAND æo 1-l 90€Kt
T121D T121-60003-Dl R 30-90 3.1-7.2 RIGHT HAND 300 1-18828

-fÞet-
-JEETTT$L

T112F T1 12-60002-F3R 30-90 3.1-7.2 RIGHT HAND 160 2-22147
Tl06F T106-60002-F4L 60 - 150 5.2- 11.4 LEFT HAND 160 2-21ß
T,I06F T106-60002-F3R 60 - 150 5.2- 11.4 RIGHT HAND r60 2-2147
TII28 T112€0001-B2L 60 - 150 5.2 - 11.4 LEFT HAI.ID 300 t-|90€li,
T112B, T1124000r-BlR 60 - r50 5.2 - 11 .4 RIGHT HAND 300 r-18828
TI2IB T12r.60001-B2L 30-90 3.1 -7,2 LEFT HAND 300 1-r9083
T121B, Tf 21-6000'l-Bl R 30-90 3.1-7.2 RIGHT HAND 300 r-r8828

MODEL NUMBER PART NUMBER PRESSURE
RANGE (PSIG)

PRESSURE
RANGE (BAR)

PINION
ROTATION

MAX STALL
TOROUE IÞfi

TDI DRIVE
NUMBER

Figure l.TURBOTWIN Starter Part Number Listing

t

\ Fioure 2 shows the Models f 112B|T121B which are 20'1
' ) loñg overalt and 8.2' in height. This model weighs 54

pounds. The turbine housing diameter is 6.8" which is
common to alt TUREOTWNS. The rotary inertia of all

rotating comPonents is 

- 

lb-in^2-

Fþure 3 shows the Models T106F/T1 12F which arc 17.4'
toñg overall and 8.2' in height. This model weighs 47
pouìd.s. The turbine housing diameter is 6.8"- The rotary

inert¡a bf a¡¡ rotating components is 

- 

lÞin^2.

FBure 4 shows the Models T112DIT121D which are 20.1"

loñg overalland 8.4" in heþht. The mounting flange is 10.'2'

widã. This modelweighs 70 pounds. The turbine housing

dlameter is 6.8". The rotary inertia of all rotating

components is- lÞin^2.

Figure 5 shows the Models T1O6F/T1 12F which are 20.4*

long oreralland 8.4" in heþht. The mounting flange is 10..2"

. widã. This modelweighs 70 pounds. The turbine houslng

dlameter is 6.8". The rotary inertia of all rotating

components is- lÞin^2.

1.4 PERFORMANCE

Graphs of the performance curves are shown in Figures 9

\ through 12. These graphs feature pinion torque versus

'.. .., ¡inionlpeed (rpm) at constant drive air pressures and shafi' 
irorsepower versus pinion speed at constant drive air

pressures. Pinion speed is shown on the hodzontal axis'

îne prinion torque is shown along the lefr edge verlical axis'

me äfran hosepower b shown atong the right edge vertical

axis. Air consumption rates are given for the various ddve
pressure lines. these performance Guryes feature air as
ihe dr¡ve gas and have open exhaust (standard erhaust
guard) which have basically no back pressure-

2.0 INSTALUNG THE STARTER

lnformation on typical TURBOTWIN installaüons is shown

in Ftgures 13 and 14. The components illustrated may vary

in shãpe, but there must at least be an air source, a starter

valve'or s¡¿ttch and an air piloted relay valve in order to
properly install Üre TURBOTWÂ| starter. Refer to Seclion 3

for information on TDI accessories.

2.I GENERAL

Figure 13 shows a typical starter installaüon using

co-mpressed air. The starter's mounted to the SAE 3 engine

mounting pad and is secured with three 5/8' bolts on

TURBOTWTN models T1)OG and Tl)üF. ModelT!)()(D

WARNING

Do not operate this starter unless lt is p¡opetly attached to a¡t

engine.

Publicalion T1-7Oz
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DRIVE PRESSURE CHECK PORT
1/4 NPT

R 3.38 -72

4.

A 5. 7

6.10
DIA

(;AS VENT PORT
(3/8 NPT) MUST BE
PIPED AWAYWHEN
USING NATURAL GAS

9.95 TO
MOUNTING
SURFACE

PARTIALVIEW A.A

has the heaqyduty "D" sgle 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. An ruRBOTWN starters features a 2" NPT pipe
üread on the inlet port.

Most compressed air installations may use the standard
edtau$guad. Fgure 17 lbtsthe oplional exhaust hardware
klts. Flgure 18 shonæ illustrations of the various exhaust
oplions.

2.2 ORIENTAT|ON OF THE STARTER

lf the factoty odentalion of the starter's pinion housing
assembly, in relation to the inlet port, does not fit your
engine inslallation, these components can easily be re-
oriented. Referto Figures 2,3,4 and 5.
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SAE 3 MOUNTING FLANGE
CLEARANCE HOLES FOR

5/8 DIA BOLTS

SURFACE

25

120

.88
ESH

AIR INLET PORT
Z'NPT

.88

2.OO

56

5.75(' DBC

3.ê24t3.6.21
OIA PILOT

A

EXHAUST PORT. STANDARD WITH TURBINE EXHAUST
GUARD INSTALLED. OPTIONAL EXHAUST PORT FITTINGS
AVAILABLE. FOR EX.AMPLE:

3" 90 DEGREE ELBOW Ktr (TIOO-27O15)
3'. EXHAUST Ktr (s2-26,947'
4" EXHAUST Krr (52-26949)
ECP EXHAUST KrT (T100-27068)
MUFFLER KiT. 2i NOZ (Tf ûO-27O74)
MUFFLER Kl'Í. 6,t12 NOZ (T1 OO-27O75)

Fþure 2. Model T1EBt121B ruRBOTWN

6.76 DrATYP
3.52

MOTOR MAY BE ROTATED TO (12)
DIFFERENT POSITIONS RELATIVE TO
DRIVE OPENING FOR BEST INLET PORT LOCAT]ON

Æ ruR8O7tt4NS have tñe capat$|fi to rotatE üte inlet port
relalive to the ddve opening for the optimum inlet port
location. the number of different positions is 6 lo 12
depending on model and application.

The starter should be installed with the inlet vaþe in a
position between horizontal and straþht down. Any
condensalion wil¡ be resùicted to the air lines, and not in the
starter.

cAunoN

All screrv threads arc trealed at the factory with a fasloncr
rctcnllon compound. Elery scrar and teppcd holc m¡d br
clean and havc a drop of Loclilc 290 applicd to thr thlrd¡
bcforc bclng rcinstallcd.

)

#r'
s_-w

-'t
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(

DRIVE PRESSURE CHECK PORT
1'4 NPT

12.A7

GASVENT PORT
(3/A NPT) MUST BE
PIPED AWAYWHE.N
USING NATURAL GAS

AIR INLET PORT
Z NPT

a17

SAE 3 MOUNTING FLANGE,
CLEARANCE HOLES FOR
5/E DIA BOLTS

SURFACÉ

4.5()

3X 12()'

6.76 OIA TYP

MOTOR MAY BE ROTATED TO (12)
DIFFERENT POSITIONS REL^TIVE TO

DRTVE OPENING FOR BEST ]NLET PORT LOCAT]ON

R 3.34

5.17

6.10
DIA

7.A€ TO
MOUNTING
SURFACE

PARTIALVIEW A.A

2.2.1 MODELS Tll2Btrf 2lB

A 5.7:pDBC

3.92113.C21
OIA P¡LOT
'-'-l
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I

7tA

2.ú
MESH

.75

3.51

EXHAUST PORT. STANDARD WITH TURBINE EXHAUST
GUARO ¡NSTALLED. OPTIONAL EXHAUST PORT FTTTINGS

AVAIT.ABLE. FOR E)ÛqMPLE:
3. 90 oEGREE ELBOl/v KIT (TIOO-27O15'
3' EXHAUST Klr (s2-26947)
4' EXHAUST KIT (52-2ct9¡t9)
ECP EXHAUST KIT Cr1O(}27O€A)
MUFFLER KlT.21 NOZ CrlOO-27O74)
MUFFLER KJT, enz NOZ Gl OO-UO7Ð

Figure 3, Model T106F/T112F ruRBOTWN

Refer to Figure 2. The drive housing may be rotated to 12

difierent posilions 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.

Frlst, remopthe (6) 5/16'X 1.5" long bolts by loosening the
(6) nub. Next, rotate the drive housing without removing it

from the starter to the desired position. Clean the bolts and
nutswith Loctite Safety Solvent or equivalent. Reinstallthe
(6) bolts and nuE using Loc'lite Ë90 Threadlocker adhesive
or equhnlent. Torque the bolts and nuts to 25 lÞfr
marimum.

2.2.2 MODELS Tl 0 6F'T1 I 2F

Refer to Figure 3. The drtve housing may be rotated to 12

differentpoõitions relative to the inlet port- Thistask should

be completed prior to installing the starter on the engine'

The follówing piocedure descdbes how to accomplish this'

First, remove'the (6) 1t4'X.75' long screws which attach

the ddve housing to the turbine housing. Nert, rotate the
drive housing wtttrout removing il ftom the starter to the

deslred position. Glean the scrervs wtth Loc-tite Safety

Solventoi equivalent. Reinstall the (6) screvYs using Loclite

#290 Threadlocker adhesive or equlvalenL Torque the
screì,Ys to 10 lÞfr maximum.

ò

rs-l .
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OR]VE PRESSURE CTIECK PORT
1" NPT

AIR INLET PORT
2'NPT

6.to DtA

_ GAS VENT PORT
(3r8 NPT) MUST AE
PIPEDAWAYWHEN
USING NATURALGAS

MOUNTING SURFACE

to.3e

7.25
5.9OO 9y¡
5.995

(..r3 DrA)

ø.21

7.10

CLEARANCE I{C'LES FOR t',6 OI.A BOLTS

g.(UtDEC

g.,lO

R3.û 
7

4.91

.69

A

5.r7

.8t

A

5.12 fYP J.ao
MESH

8.88

|I¡KTTOR MAY BE ROTAÎEOTO(ra
OIFFERENT POSITIONS REI.ATIVE 10
ORIVE OPENING FOR BEST ¡TILET PORT LOC'STrc¡'I4.6(¡ TO

MOUNTING
süñFACÊ

PARTI.ALvlEW A.A

2.2.3 MODELS T1 12DlT121 D

ReÞrto Fgure 4 or 5. The drive housing may be rotated to
12 different posiüons relative to the inlet port. This task
should be completed pdor to installing the starter on the
ong¡ne. The following procedure describes how to
eccomplbh üls. Fiæt remove the (6) 5/16" X 1.25" long
screlyrl which attach the drive housing to the turbine
houslng. Ncxt, rotate the drive housing without removing it
from the starter to the desired position. Clean the scret¡c
with Loct'te Safety Solvent or equlvalent. Reinstall the (6)
screws using Loclite #290 Threadlocker adhesive or
equivalent. Torque the screws to 25 lÞft maximum.
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ÉX}IÂiJST FJRT . S-r ANDARD WiT¡I ÎÚRBINE É'(I{AÜST
GUARD INSIALLEO. OPT]ONAL ÐO{AUSI PORT FITTTI.IGS
AVAII.ABLE. FOR Ð(AMPLE:
. 3. 90 DEGREE ELBOW KIT (frO&27O1Ð
3' EXHAUST KIT (52-260aÐ
f EXHAUST Kll (s2-2ôe49)
ECP EXHAUST Kll G1æ.27()6s)
MUFFLER KrT ,2l NOZ (t1øù27071t
MUFFLER KtT, Or12 NOZ Olqt-27o7Ð

Figure 4. T112D|T121D (Standard Mesh) ruRBOTWN

2.3 INERNA DRIVE ASSEMBLY

The inerli,a drfue assembly consists of a fric{ion clutch pack
and the ddve pinion which ddes on a helical shafi. The
¡inion b ürrorvn out to engage the engine's ring gear by tñe
turbine moto¡'s acceleraüon. lJghter weþht rotating parts
used in the TUREOTWIN provrle low lnedia and even
"sofrer' engagement ln the event of over-pressure, the
lTiclion dubh r¡s€d in ewry ruRBOTWN protects dng gear
teeth ftom sùaüc torque overloads.

The torque canylr€ limit on the ltic{ion clutch pack is lad'-'
set by the manufacturer. Models T1128/T1218 i )
Tl12Dff1,2lD are setto 275-300|Þft. Models

7

/tr
ñ\lf-

(
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R 3.38 7

5.'r7

PARTI.ALVIEW A.A

AIR INLET PORÍ
2'NPT

9.4()

{.91

GASVENT PORT
(3/8 NPT) MUST BE
PIPEDAWAYWHEN
USING NATURAL GAS

lo.7a

CLEARANCE HOLES FOR 5/8 OIA EOLTS

_J

.69

1.25 DIA

6.10 f)rA

5.9S5
c-ooo DBC

-8t

o.or

1.25
MESH 5.r2 TYP.

7.10

s.25

MOTOR MAY BE ROTATED TO (36)
DIFFERENT POSITIONS REI.ATIVE TO
DRIVE OPENING FOR BEST TNLET PORT LOCATIO]I

I

..dt To
MOUNTING
SURFACE EXI{AUSI PORT. STANDAROl,vITH TURBINE EXHAUST

GUARD INSTALLED. OPTIONAL EXHAUST PORT FITT¡NGS
AVAILABLE. FOR EXAMPLE:
s 9() DEGREE ELBOW KIT (r1OG2701Ð
3' EXHAUST KIT (52-20947)
.' EXHAUST KrT (52-26949)
ECP EXHAUST KIT (f1q}270o8)
MUFFLER KtT.21 NOZ G1qL27O7a)
MUFFLER KlT. Ar12 NOZ G1OG27O7Ð

Figure 5. ModelTl1P;Dn1.2lD [ong Mesh) TURBOTWN

c n2.0(x)12t126/8L.r.t.2-æ27&1 27tW l.¿ß759.312 2.ffi
6/8R.H.2-ZI%3 n2.0001'/12 9.31227r3np 2.ffit.4375

1 n2.00012n16/8L.H.2-21ß t40160 1.0007.450 2.Ët0
12t11d8R.H.2-21473 æ2.000 t.mo7.450't4G160 2.m

6/8L.H.r-190832 ñ2.0001212 8.87527$300 t.062 2.m
I 2.000121126/8R.H.1-18828 27$300n r.0628.875 zm

fTEETH/
BI-ANK

PITCHROTATIONTDI PART
NUMBER

BENDIX
cooE

PRESSURE
ANGLE

PINION
PITCH DIA

LENGTHCLUTCH
sÉT. o.D.

PINTRAVEL

Publ¡cation f1-7O2
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Figure 6. Drive Assembly Specifications



T1 06F/Tl 12F a¡eset to 140-160 lb-fi.

NI7UiRBOTVnIN starters llsted in this manual have a pinion

with 6/8 diametralpitch teeth.

The pinion gear data and clutch torque setlings are listed in

Fþure 6.

Back lash isthe "free pla/ 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

diamebal ¡litch 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 installation. 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 the end of the shaft.
An access hole to reach the turbine screw is provided in the
turbine standard exhaust guard. The starter must then be
installed on the engine. Checking backlash can be
accomplished using a dialindicator or a simple blade-type
feeler gauge. Because dng gears are not usually perfectly
round, it is necessary to check backlash at several (six or
morÐ points around the circumference of the ring gear.
Average the highs and lows to allow a setting that is in the
range cited above.

SdLrh

--¿--

TDI TURBOTWIN
FROM TECI{ DEVELOPMENT INC

Liberatly grease the starter's drlve teeth wilh chassis k

and then mount lhe TIJRBOTWN starter on the engine.
Tighten all mounling hardware as appropriate. Make sure
to use Loctite Threadlocker f290 or equivalent on the
starter mounling bolts. Torque the three 5/8" screurs to 100
tb-fr.

Afrer mounling the starter to the engine, attiach the supply
air line to the starter, connect the control air lines and install
the solenoid between the ignition switch and air piloted ielay
valve. See Sec{ions 2.4, 2.5 and 2.6. The following sec{ions
describe the connection of the supply line, erhaust ptping

and optional control lines.

2.4 Supply Line lnstallation

CAUTION

Be sure to either bleed the pressurÞed air reservoir and /or
salety the air system such as closing ail valves priof to instaltmg

any starter supply line.

All TURBOTWIN starters come standard with a 2" NPT
female pipe thread 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 regulr
(when necessary), a manual or relay vatve, and then ¡,'-
conneclion to the starter inlel Hard piping may be used, but
a section of llexible tubing should be used right at starter for
mobile applicalions to prevent leaks due to engine vibration.

I

A turbine ddven starter cioes not require iubdcaäon ín the
suppty air. Therefore, if a vane-type starter motor is being
replaced, TDI recommends that all lubricalion devices and
lines be removed to minimize flow restic{iotts.

Gaat

Fþure 15. lnerlia Drive Pinion Backlash

Se$ng heconect backlash may involve "shimming'and/or
moving fte sùarter bracket(s). An adjustable starter bracket
desþn will simpliff this procedure. Always re-check
backlash afrer the installation of a ring gear replacement.

Publication 11-702
lssucd 16 June 1995

WARNING

lf a fuel (pulse) lubricator has previously been lnstalled ln the
system, d¡sconnecl and plug the line to eliminate spnying diesel
luel on lhe 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

lf the supply line must be longer than 20 feet (6.1M), tl 
Ì

the inlet supply line piping should be increased to 2'¡ ..r

mlvl) to assure proper performance by your ruRBOTWIN.

t¡tr
Crcb o

5

a¡
Ea(.¡

Pinicn
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Valvcs w¡'th a Ca, ol 40, or hþhcr, arc rccommãdld.
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FROMAIR +
souRcE

AR.PILOIEO
REI¡YVALVE

STARTER
CONTROL
VALVE

FROMÆR +
SOURCE

DUAL
STARTER

IN

APP

trolES:

o
@
o

IF DUAL SIARÎERS ARE USEO. A SNGLE FRES¡¡I'RÉ RÊGIJIAIOi OE\/ICE S}IOIJLO BE USÉO I' FiÊ3I'URE

REGUI.AÍ ION II REOUIREO.

RêFER lO SÉCTION a.O fOR lt ROWAieANo AccrssoRlEt^vAt aLË FROM lot

a' ¡tPÎ ãHAUSÎ F|^NGÉ - ALL SlAnllR3. !3 l{OZ¿LÊt At{O Hl6H8i.
r ñtf Él!{^usÎ FI¡NGE. AL SlAitEiS' ra I{O¿¡LIS 

^¡{O 
l{'Gl{€R'

@ rter ørc saÊ t.r - rtL stlrrÉRs, t. No:¿zlls Æ{o Lo ,Ël
- 2.C - Al.L !Y RfEl!. lt f,ol¿¿Lat 

^¡¡o 
Lcll^,Êtl

@ r ro r xrt rÉoucrrx¡ lusxrNc - rt.L stlllÉi9. l. ltctzllls A}¡o LowEi.

STARTER INSTALISTION - AIR USAGE
l5) opnoN¡¡-¡¡n
- pREssuREcuAGÉ

REGUI-ATOR
OPTIO¡.IAL PRESSURËo

SINGLE
STARTER

r¡ HosE oR
1/4'P|PE

I/IANUAL STARÎÊR
CONTROLVALVE

l Figure 13. Typical Starter lnstallation - Compressed Air
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STARTER INSTALLATION - NATUR/AL GAS USAGE

CONTROL
@ oenoxnr.

I{ATURAL GAS PILOTED
REI.AYVAIVE

FLEXCOUPLING
(RECOMENDEDFOR PIPE)

1 112'MtN
HOSE OR PIPE
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É

2-267e,6 EXHAUST SPACER
9-93556-004 PLUG

Figure 16" Part Number 52-26839 ExhaustAdaptor Kit

Because turbine starters such as the IURBOTWN are
sensilive to flow restdctions, 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 d¡rty
environments, use of a #40 mesh Y-strainer is
recommended. The TURBOTWN is highlytolerant of dirt
in the air line, however, the starter life can be increased with
the use of the air strainer.

AVAII-ABLE 50 SERIES
Dt EXHAUST ADAPTOR

The pressure regulator is required when the air supply
pressure is great enough to exceed the starter operating
pressure (atthe inlet port) and/or the maximum torque.

A manual ballvalve may be used to admit air to the starter.
The manualrralve should be located in a safe position away
from the engine.

A prefened valve'ls pilot-operated relay valve which can be
pneumatically or electrically actuated. The valve can be

located very close or even on the starter ínlet for better
performance. Pneumatic or electdcal control lines may be
routed virtually anyrrvhere for the custome¡'s prefened
operating station. This type of mlve actuates from a fully
closed to a fully open position very rapidly (usually %
second or less). TDI offers a vadety of relay valves such as
P/N RLVA-25683-001-2-01 which is a l'1tT pott"
pneumalically actuated valve.

The supply line should be dry-ftted br proper
alþnmenUlocalion pdorto final assembly. All pípe threaded
joints should be sealed with Loctite Pipe Thread Sealant

CfD PN 9-94085) or equivalentfor leaklightioints priorto
finalassembly. Be sure to tighten alljoints to propertorque
afrer final assembly.

CAUTTON

ln cold climatc corÉitlons, carc shot¡ld bc taken sJh¡lc dælgn¡ng
yor.¡r hrtellalþn to prcrnnl cmdcnsatlon fion daruloplqhlha
Ca¡lcr sytlcm. ln sy:tcrnr wiüt e rcguhtr valve c t¡l¡¡y nhtq,
thcrc b üìo pos.libilfi of frccac-ç.

A tee connection wtth a quick disconnect can be added to
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the inlet. Thb will altow an external air source to be used to
accomplish a "blow start" if the system freezes. Once the
engine has been started, the other system components may
be thawed.

This installation option may be especially useful in off-
hþhway equipment.

CAUTION

Especially on neur installations, it is strongly recommended to blow
out the supply line with alr to remove possible dirt and weld slag prior
to final connection to the TURBOTWIN slarter. Be sure to secure the
free end of the supply line prior to the btow-down.

Figure Hardware Kits

2.5lnlet Pressure Port

A 114" NPT port ls 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 lhe 114'
NPT pipe plug and save for later use. Install 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 linelgauge may be permanently installed. Use
Loctite Pipe Thread Sealant or equivalent. Alternately, a
pressure tansducer may be installed at the pressure check
portand electricallines would be routed to a dþital display
at the operato/s staüon.

This pressure port is invaluable in diagnosing air starter
performance problems.

2.6 Exhaust Piping

The turbine exhauS may be plumbed away from the starter
area. 3' NPT and 4" NPT exhaust fitlings are available from
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TDl. Also see Sectlon 3. Alt starterc usíng natural ¡
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 b installed. When the
starter's erhaust is to be piped away, refer to Fþure I for
minimum f¡ifting s¡ize and TDI kit numbers. lf back pressure
hampers starter performance, compensalion can be made
by increasing the supply pressure. Consult your TDI
distributor for advice.

The vadous exhaust lîtting oplions are lisGd and shown in
Figures 17 and 18, respectively. The standard exhaust
treatment is the turbine exhaust guard PIN 52420. Th¡s
exhaust guard should not be used with natural gas.

ln installations wilh a starter length restriction, the 3, dght
angle exhaust elbow may be required. The 3' NPT 90
degree elbow kit b P/N T100.2.T0l5 and features a welded
steel pipe with a male 3'NPT pipe thread. An aluminum
adapter ring is included with this kT to attach this elbow
fitting to the TUREOTWIN.

The exhaust closure plate kit is PN T100-27068. This kiit
features a movable plate which protects the inside of '
starter from dirt when lhe starter is not operalíng. The er;-
plate opens dudng starter operation. Thb erhaçt fiüing
should not be used with naturalgas.

The 3" NPT straþht exhaust fitting featuree a îemale 3'
l.,lPï ¡t'pe thread. This kü is Pllri 52-26947. An ariapter ring
is included with thb kit.

The 4" NPT süalght erhaust ftüng features a îemale 4'
NPT ¡ipe thread. This kit ¡s P/t.l 52-26949. An adapter dng
is included with this kit

The muffler kit for the 6 or 12 nozle TURBOTWrNstarter
b P/N T100-27075. This erhaustftting should not be ¡¡sed
with naturalgas.

The muffl er kit for he 21 nozle TURBOTWTN starter fs P/N
T100-27074. This exhaust fitling should not be used wüth
natural gas.

All older TDI Series 52 exhaust oplfons may bs used on the
TURBOITlû/ili wilh the exhaust adapter kit P/N 52-26839. A
typicalinsûallaüon using the adapter rlng ls shown in Fþure
16. This adapter ring must be used with the oHer
fittings, otherwiso th¡ start¡rwill bo dameged-

Exhaust ¡li¡ing should be routed downward to help preve- .i

any accumulalion of condensate in the starter motor.

AIExhaust Adaptor Klt52-26839

T1218t1121DLong Muffler KitT1co-27074

T106F/Tí12F
T121BtT121D

Short Muffler KitÍØ-27A75

Ail4lnch NPT Straight Fitting
Kir

Ail3lnch NPT Straight Fitting
t)rLNI

52-2694S)

52-26947

AI3lnch NPT 90 Degree Elbow
K¡t

T100-27015

AilExhaust Closure Plate KitT100-27068

AltExhaust Guard Screen Kit52420

USED ON
MODELS

OESCRIPTIONKIT PART
NUMBER
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TDI TURBOTWIN

lf the overhung seclion of the starter is not otheruise
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 naturalgas is similarto
the air installation except all fittings, piping,'valves and
regulators must be capatible with naturalgas.

Proper control of natural gas is a major consideration when
used in the starter s¡rstem. 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
remove any natural gas which 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.

CAUTION

Do not connect the lurbine housing vent line to the lurbine exhaust
line; exhaust gas can pressurize the turbine housing.

3.0 HARDWARE and ACCESSORIES

Refer to Figures 16 through 19 for exhaust hardware and
installalion accessories available from Tech Development.

Figure 19.
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PART NUMBER

RLVA-2568+01+i{r

994121{02

42-9408'l

s9408t

Figure 1 9. (Conlinued) lnstallation

4.0 STARTER OPERATION

Prior to operation, check that all corrneclions are tight and
f¡ee from leaks. Check the 1/4" NPT pipe plug (from
Seciion 2.5) or a pressure gauge/transducer and air line is
connected to the pressure port on tt¡e strarter inlet

WARN'NG

Do not operate the TDI IURAOIIIIIV starter with air pressure grcaler
that the pr€ssure rating on the nameplata This pressure is to be
measured al the starler inlet while the starter is running.

The maximum operaling pressure limit is the inlet pressure
when measured atthe st¡arter inlet pressure check port and
reflects all supply air pipe and valving losses. ln order to
c-lreck üre sbrter, a 1/4"NPT pps tap conneclion b provkled
in tre inlet housing to attach a pressure gauge/lransducer;
refer to Frgures 4 and 5.) lN NO CASE SHOUI"D INLET
oPERATING PRESSURE EXCEED 200 PSIG (14.8 BAP'
V\lIIl{AN OPEN EXHAUSTI Thbwillexceedthe marimr, ,)

torque limit of the inertia ddve assembly. The marimuñ

994085Sealant, PþThread, Loctite 59Zll, 1.69
Oz Tube

Anti-Seize Compound, i Lb Can

Antl-SeÞe Compound, t Oz Tube

Grease, 16 Oz Tube

99412îGrease. I Lb Can

52-9355G200Y-Strainer,2.0" NPT, Air,250 PSIG

52-E355&t@Y-Strainer, 1.5'NPT, A¡r,250 PSIG

52-935.1$200Y-Stralner. 2.0 NPT, Natural Gas, 600
PSIG

52-9354$1mY-Strainer, 1.5 NPT, Naturat Gas, @0
PSIG

52-935SrPressure Regulator, Natural Gas, ?, t25
PSIG Max Upstream Pressure

s2-93552P¡essure Regulator, Natural Gas, ?,3(þ
PSIG Max Upstream Pressure

52-9350&4ütValve, Natunl Gas, Manually Operaled /
Spdng Loaded,2.0"

52-93508Valve, Natural Gas, Manually Operated /
Spdng Loaded, 1.5"

RLVA-2568$12Þ2{lSolenold Control Air Valve, 1æ VAC, I .5"

RLVA-2568311G2{tSolenoid Control Air Valve, 'l í0VDC, f .5'

RLVA-25683{2¡L?01Solenoid ControlAlr Vatue, 24VDC, l.f,
Mton

Solenoid Control Air Valve, 24VDC, l.f
Buna-N

DESCRIPTION

RLVA-2568$0í2-2{tSolcno¡d Conlrol Ak Vahru, 12VDC, 1.f
Vrton

Sd¡mld Colil¡ol Ai¡ Vahrc, l2VDC, 1.S
Bum-N

RLVA-25683-0f 2-1{t

RLVA-25683.00I.3{rAl Pilolcd Rcby Valvc, High Pressure,
Lf

RLVA-25683-001-2-01Af P¡kttd Relay Valve, Viton, 1.5i

RLVA-2568$00í-l{tA¡f Plþlad Rclay Valve, Buna-N, 1.5"

Ñatr¡ral Gac Ploled Relay Valve, 2.O' 52-9350$100

52-93s0sNatural Gas Pibled Relay Valve, 1.5'

52-93504Manual Control Vatve, Air

Pressure Gauge, wilh U-Clamp, 0 - 200
PSIG

52-21982-1æ

52-21æ2Pressure Gauge, 0 - 200 PSIG

52-2072+mPressure Reguhlor, Air, 2.0'

52-2072+1æPressure Regulator, Air. 1.5"

PART NUMBERDESCRIPTION
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operating pressure limit of all models oî TURBOTWIN

siarters is shown in Figure 1. These maximum pressures

assumes air as the working gas and an open exhaust (the

standard turbine exhaust guard). The standard exhaust

guard basically causes no back pfessure.

Th â static su pressure will always be higher than thepply
operaling pressu re As a gu idelin the marim um pressu fe

limit (proof pressu rÐ that the ruREOT}/,N starter housings

may be subjected to ts 600 PSiG (42 BAR) System

pressu re that exceeds the maxtrnum ope rating limit ¡n ust

WARNING

Do not enEage the starter while lhe engine is running'

The drive air pressure is the primary starter control
parameter. lt is important, especially on new installations, to

m"a"ure 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 anO tne stañer cranking ratio. The cranking ratiois
the number of ring gear teeth divided by the number of

deuce to ensure thet the

System pressure that exceeds 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 tocal pressure codes and pressure

limitations 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 plumbing

which creates back pressure and reduces starter

performance. You may be able to increase the supply
pressure to restore the lost power.

starting speed.

lf the engine fails to function properly when first operated, or

its performance deteriorates with use, refer to the

Operator's Trouble Shooting Guide, Secüon 7.0' lf you

cãnnot solve the problem, or repair is necessary, contact
your local TDI TURBOIWN distributor or dealer.

4.2 Manual Valve OPeration

The operator opens a valve manually to admit pressurized

air to tire starter. As the engine approaches starting engine

speed. the operator must monitor the various engine

pärameters or i'sten for the engine firing. Upon engine fidng,

ihe operator must stop the air flow to the starter by closing

the manual valve.

Leaving.the air on to the starter more than one second afrer

the enéine is running, may result in da;nage to the starter' '

4.3 Automated Start Panel

As mentioned previously, the starter drive pressure will need

to be set. This pressure is measured at the starter inleL

The speed control parameter will then need to be set.

Enginestarling speed along with the cranking ralio number
cañ be used to determine starter pinion speed. The pinion

speed is usually 200G3500 rpm for a typical engine startin-g

sþeed. Once the start sequence has begun, the air. is

aãmiüed to ûre starter. The starter begins to accelerate the

engine. Once the firing speed of the engine is reached, the

autimated start panel may start fuel to the engine (diesel)'

The engine will begin to accelerate under its own power.

The starter should be dropped out of the sequence at an

rpm slightly hþher than the firing speed, but certainly less
than the engine idle sPeed.

The automated start panel should be set to monitor engine

pressure to e
multiplying the engine speed by the
pinion speed is usually 2000-3500 rpm

cranking ratio. The
for a $pical engine

Publication 11-702
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Fotlow the engine manufacturer's instructions for starting

the engine.

4.1 Basic Operation

The basic operation cf the starter follows:

Pressurized'air or natural gas is admitted to the starter by

the opening of lhe manual or relay valve' The air expands

through the turbine which produces shafr rotation and

torqr.rã. The acceleration of the drive assembly causes the
pinion to advance and engage the ring gear of the engine.
The starter motor torque causes the engine to accelerate.
The fuel and ignition systems now fire the engine- The
starter is stopped by closing the manual or relay valve.

The IUREOTWIN features a unique two stage turbine

which limits the maximum starter speed from its
aerodynamic design. The operator may prematurely

decrease starter life bythe continual operation of the starter
afier the eng¡ne has started. Upon a successful engine

start shut the air off to the starter immediately. Minimizing
the üme the starter is operating unloaded (.e. the engine is

running) wilt maximize the starter life. lf a start is aborted' a
restart may be attempted after the engine and the starter

have come to rest.
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speed andlor starter speed to determine air on and air off.

tjo not use simply tjme as a control parameter. Avoiding

excessive over speed of the starter after the engine is firing

will maximize the starter life.

5.0 PREVENTIVE MAINTENANCE

The TDI TURBOTWIN starters provide distinct advantages

of size and efñciency as compared to electric motor, vane-
type or otherturbina'type starters. lt is important to properly

install the starter to receive full benefit of these advantages.

Repair technicians or service organizations without turbine

sta¡ter expedence should not attempt to repair this machine

until they recelve'factory approved training from TDl, or its

representatives.

Proper operalion and repair of your TDI TURBOTWIN
starter will assure continued reliable and supedor
performance for manY Years.

5.1 Every Six (6) Months

Perform the following procedures at six(6) months intervals
if tþa normal cranking cycle is 0 - 10 seconds.

5.1.1 Check the amount and condition of grease in the
planetary gearbox. lf gearbox requires regreasing, only use

TDI gi'ease. Approximately one (1) pint of grease is needed
to repack the gearbox.

5.1.2 Gheckthe tr.¡rHne bearing and carrier output beadngs
for freedom of rotation without excessive play between
races. if bearings are ciamaged, replace them wiih ger-ru¡n€

TDI parb. Refer to TDI Service Manual for part numbers.

5.f .3 Ptace a small amount of chassis lube on the starter's
pinion teeth.

5.2 Every Three (3) Months

Follo¡r the sir (6) month procedures if there is severe starter
loading or extended duration crank cycles. Also perform

these procedures every three (3) months when starter is

used for motoring the engine for maintenance or valve
adJustments.

Motodng Crank Cycle: l0 S0 seconds

Extended Crank Gycle: 60 seconds or longer

6.0 STARTER DISASSEMBLY AND REPA¡R

The TDI seruice manual PN T1-701 provides a step by step
procedure to assemble and disassemble the TURBOTWIN
starter. All models are covered by this manual.

Publication T1-702
lssued 16 June 1995
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Section 2.2 discusses the partial disassembly in de:': ' ,

change the orientation of the air inlet relative to the sta, rcr
mounting flange.

Repair technicians or service organizations wtthout turbíne
starterexperience should not attempt to repair this machine
until they receive factory approved training from TDI or its
representatives. lf repair is required, consultyour local TDI -
TURBOTWN dealer or distributor.

For safe and reliable operation of your TOI TURBATWIN
starter, use only genuine TDI replacement parts. The
component part numbers are found in the lllusbated Parts
Breakdownwhich is P/N T1-703. All models are covered ïn

this publication.
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B. Wrong size slarter B. Checkth€ Guide for the correci stiarter

4. Engine cnnks too quicklY A. lnlet air pressure too high. A. Decrease air pressure in 10 PSIG (0.6 BAR) increments'

OR
lf there is a manual shutoff lalve in lhe supply line. partially close L
OR
lnstall a restriction orifice in the inlet supply l¡nc'

K. Wrong s¡ze starter, K. Check the Application Guide for the correct starter'
J. Wrong rotation stañer J. Replace with starler or ProPer rotation'

l. Broken started drive. l. Repair or replace starler dr¡ve.

H. Damaged turbine no¿zle. H. Replace turbine nozzle.

G. Excessir¡e back pressure; exhâust
restricted.

G. Clean exhaust piping or incrcase size to d had the minimum diameter

recommended.

F. Y-strainer in supply line clogged' F. Clean stra¡ner.

E. ln line lubricator lnstalled ln supply llne' E. Remove lubricator

D. lnld supply l¡ne vâlve (ball, gate, relay.

plug) too smal¡.

D. lnstall larger valve.

B. lnlet supply plplng too snnll. must bs a minlmum of l.ó" diameler.B. Supply Piping

3. Reduced Stailer outPut
pofler.

A. lnlel air pressur€ too loì¡r. A. lncrease alr
EXCEED OPE

pressure in 10ÞSlG (0.6 BAR) lncrements; DO NOT
RATING LIM¡T.

C. Damaged sbúer drlve. C. Repatr or rePlæe starler dtue.

B. Broken gear train. B. Repalr or rePlace geadrain.
2. Shrterdoæ nd run;
normal air flowfiom exhaust.

A. Broken'turbine Íotor. A. Replacc all damaged Pads.

B. No¿zle blockage. B. Remove blockage or obotruction from no¿zþs'
l. Starter does not run; srnall
eir flon from elùaust.

A. Rchy valve not fullY oPen' A. Repair or rePlace relaY wlvc.
TROUBLE PROBABLE CAUSE SOLUTION

7.0 OPERATOR'S TROUBLE SHOOTING GUIDE

lf repair is required, consult your local TDI TURBOTWTN

dealer or d¡stributor.

For your nearest TDI dealer contact:

Phone: (513)898-9600 GustomerSeruice
Fax (513)898-8431 Tech Developmentlnc

6800 Poe Avenue
Dayton, Ohio 45414

Publication Tl-702
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S.OWARRANTY

:l

TDI TURBOSTART ENGINE STARTER WARRANTY

,Tech Devetopment.lnc..Warrants to the-original user of the TDI TURBOTWIN starters that the startes and related

components manufactured by TDlwill be free from defects in material and workmanship for a pedod 9f O¡e (1) Year from

üre date of purchase by such user. The conditions of this warranty ae: a) TDI is notified within this pedod by retum of such

product toïOl or ils áuthorized distributor or dealer, transportation prepaid by user; b) such product has been installed

äccording to TDI's specifications; c) such product has not been rnisused, abused, or improperly maintained by useç O he
defect iJ not the result of norma! wear and teac and e) such starter product has not been repaired with parùs not
,manufactured or authorized by TDI and that TDI installation and repair procedures as outlined in the appropriate manual

were properly followed.

Tech Developrnent lnc. shall, at its oplion,'either repair or replace, without charge, any such starter product found upon

TDI's exarninåt¡on to be so defec,live, orþ mutual agreement refund the user's purchase price in exchange for such starter
product. Repairs or replacements under this wanãnty are wananted for the remainder of the original warranty pedod.

Tech Development lnc. Makes no other warranty, and IMPLIED WARRANTIES INCLUDING ANY WARRANW OR

MERCHANTABILITY OR FITNESS FOR A PARTICUTAR PURPOSE ARE HEREBY DISCI-A¡MED.

This wananty consttutes the entire obligation of Tech Devetopment lnc. Relating to the sale and use of such product, and

TDt's maximum liability is limited to thã purchase price of such product at the date of purchase. ln no event whall TDI be

liable for inci<Jental, indiiect, consequential or special damages of any nature from the sale of such engine starter product.

Publication T1-7O2
lssued '16 June 1995 21
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08382-2

RECOMfuIENDED ALARM AND SHUTDOWN
SETPOINTS

The following is a list of recommended 'alarm' and "shutdown" setpoints by erçine series for various

"¡g¡n" 
ãñrãting 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 specífic application or

measurement devíce. By trtilizing óntrols that simultaneously shut off the fuel suppty and ignition system

upon reachíng a "shutdown" value, the potential for engine damage is reduced'

CAUTION: Alarm and shutdown
meant for continuous engine

values indicate deviation from designed operation and are not

service. Engine and control systems must be designed to and

operateci at normal values. Disregard may result in engíne damage.

Alarm and shutdown values are based on using dry natural gas of 900 tsTU/cr¡.fr- (35.38 M{m3

[25,V(0;101.32SI) Saturated Lower Heating Vãlue (SLi1V) as fuel. Refer to the 'Gaseous Fuel

Specifîcation for Waukesha Engines"standãrd sheet, 5-7884-6 or latest versi<m, and the "Lubrícating oil

Recommendations for Wauke{ha Engines' standard sheet, S-1015-29 or latest version, for typical

changes to operating temperatur"r for jacket water and lube oil when runnirg on landfill or digester gas

fuels.

Refer to the most recent version of the Gas Engine Príce Book to determine n¡hictr shutdown devices are

included as standard equipment with any specifìc engine model.
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AT2sGL I AT?7GL

JACKET WATER OUTLET TEMPERATURE:
Standard Coollng SYstem:
. Normal: 180o F (82" C) fø contínuous rating'

Ararm: î39;iJ:r'.:"'iiil["#lÏ:ilåä[Itemperature.
shutdown: 20o F (11 " C) above normal / design temperature.

LUBE OIL HEADER TEMPFRATURE:
Normal: 172" F (78" C)
Alarm: -. 187 " F (86" C)

Shutdown: 197" F (92" C)

LUBE OIL HEADER PRESSURE:
Normal: 60 - 65 Psi (415 - 450 kPa)

Alarm: 50 Psi (345 kPa)
Shutdown: 45 Psi (310 kPa)

Etevated Temperature, Solld Water Coollng System:
Normal: 21Oo - 250o F (99" - 121'C) for solid water'

Alarm: 5o F (3" C) above normal/ design operating temperaturet-

Shutdown: 10" Ê (5.5; C) above normal/ design operating temperaturel'

I NTAKE MANIFOLD TEMPERATURE:
AT2SGL Models

Normal: Up to 1O 
o F (5.5 " C) above design intercooler water ínlet temperature.

Alarm: ZO" f (11 " C) above design intercooler water inlet temperature.

Shutdown: 30 o F (17 " C) above design intercooler water inlet temp€rature.

AT27GL Models
Normal: Up to 1O " F (5.5 " C) above design intercooler water inbt temperature.

Alarm: 1S o F (1 1 " C) above design interc¡oler water inlet temperature.

Shutdown: 2Oo F (17 " C) above design intercooler water inlet tenperature.

I NTAKE MANI FOLD PRE.TJSU RE:
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, 1105A, or equivalent pressure / temperature shutdown

system is recommeñ¿"à *n"n jacket water temperature exceeds 21O'F (99" C).

(2) Do not revise any vatues on thii page without revising the same values on the'AT General

operating Limits" and "Diagram Teriperature/Pressuie Test Points and Pump Settings" s-sheets for

the 8L, 12V, and/or l6VATGL engines.
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VHP

JACKET WATER OUTLET TEMPERATURE:
Standard Cooling SYstem:

Normal: 180o F (82" C) for continuous rating.
200" F (93" C) for intermittent rating.

Alarm: 10o F (5.5" C) above normal / design temperature
Shutdown: 2Oo F (11 " C) above normal / design temperature.

Etevated Temperature Solld Water Cooling System:
Normal: 21Oo - 235' F (99" - 113" C) for solid water.
Alarm: 5" F (3o C) above normal/ design operating temperaturer.
Shutdown: 1Oo F (5.5'C) above normal/ design operating temperaturer.

Ebulllent Cooling System:
Normal: 212" - 250" F (100" - 121 " C)
Alarm: See Note 2 below.
Shutdown: See Note 2 belcw.

LUBE OIL HEADER TEMPERATURE:
Normal: 180" F (82" C)
Alarm: 195" F (91" C)
Shutdown: 205" 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 51 1sGL model): 20 psi (138 kPa)
Shutdown (51 1sGL model): 25 psi (1'l2kPa)

Sixteen Cylinder Models:
Normal: 50 - 60 psi ¡345 - 415 kPa)
Alarm: 25 psi (172kPa)
Shutdown: 15 Psr (103 kPa)

(1) Waukesha Power Systems Code 1105, 11OSA, or equivalent shutdown system is recommended

when jacket water temperature exceeds 210o F (99" C).

(2) Waukesha Power Systems Code 1106, 1106A, or equivalent shutdown system is recommended for

ebulliently cooled engínes.

EN 124417 8/99 Revised
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VHP (cont.)

INTAKE MANIFOLD TEMPERATURE (GSl & GL Englnes):
Normal: Up to 1Oo F (5.5e C) above design intercooler water inlet temperature
Alarm: 15o F (8.5" C) above design intercooler water inlet temperature.'
Shutdown: 2Oo F (11" C) above design intercooler water inlet temperature.

INTAKE MANIFOLD PRESSURE:
Contact Waukesha Saies Engineering.

MAIN BE.ARING TEMPERATURE:
Shutdown: 250" F (121" C)

OVERSPEED:
Shutdown: Not to exceed 10% over govemed speed.

EN 12441'1 8/99 Revised
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VGF

JACKET WATER OUTLET TEMPERATURE:
Standard Coollng System (</= 176 BMEP Engines):

Normal: 180o F (82" C) for continuous rating.
200" F (93" C) for intermittent rating.

Alarm: 10o F (5.5" C) above normal/ design temperature
Shutdown: 2Oo F (11 " C) above normal / design temperature.

Etevated Temperature, Solld llJater Coollng System (</= 176 BMEP Englnes):
l{ormal: 21Oo - 265" F (99" - 130" C) for solid water.
Alarm: 5o F (3o C) above normal/ design temperaturer.
Shutdown: 10o F (5.5" C) above normal/ design temperaturei.

Elevated Temperature, Solld Water Coollng System (200 BMEP Engines):
Normal: 210o F (99'C) for solid water.
Alarm: 10o F (5.5" C) above norm¿rl / design temperaturet.
Shutdown: 15o F (8.5" C) above normal/ design temperaturer.

LUBE OIL HEADER TEMPERATURE:
<l= 176 BMEP Engines

Jacket Water-Outtet Temperature of 180 " F (82 o G) and lntercooler Temperatures of 85" -
130"F(29'-54"C).
All Models

Norma!: 170o - 195" F (76.5" - 90.5" C)
Alaim: 2000 F (93" C)
Shutdown: 205" F (96" C)

Jacket Water Outtet Temperature of 265' F (129 " C) and lntercooler Temperatures of
85"-130oF(29'-il"C).
All Models

Normal: 170o -'195" F (76.5" - 90.5" C)

Alarm: 200" F (93" C)
Shutdown: 205o F (96" C)

200 BMEP Englnes
Jacket Water Outtet Temperature of 210" F (99' C) and lntercooler Temperatures of 158' -
176'F (70"- 80" C).
GLD Model Only

Normal: 190" F (88" C)
Alarm: 200" F (93" C)
Shutdown: 205o F (96" C)

(1) Waukesha Power Systems Code 1105, 11054, or equivafent pressure / temperature shutdown

system is recommended when jacket water temperature exceeds 210o F (99" C)

EN 124417 8/99 Revised
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ÊN 124244 6/99 New Release Page 5 of 10

ê
i)-

08382-2
APP. ¡uo oæs

CH. nws s¡so, I*btt*æÍn Titte - RECOMMENDED ALARM AND
SHUTDOWN SETPOINTS

DR. Rws ase

t



VGF (con't)

LUBE OIL HEADER PRESSURE:
F18lH24 Models

Normal: 67 - 83 Psi (462 - 572kPa)
Alarm: 40 psi (276 kPa)
Shutdown: 35 psi (241 kPa)

L36/P48 Models
Normal:
Alarm:
Shutdown:

47 -- 63 psi (324 - 434 kPa)
4C psi (276 kPa)
35 psi (2a1kPa)

INTAKE MANIFOLD TEMPERATURE):
<l= 176 BMEP Englnes (GUGLD/GSID Models)

Wlth Standard tntercoolerWaterTemperatures of 85o - 130'F (29"- il" C)

Normal: Up to 10o F (5.5" C) above design intercooler water temperature
Alarm: 15o F (8.5" C) above design intercooler water temperature.
Shutdown: 2Oo F (11 " C) above design intercooler water temperature.

With Elevated lntercoolerWater Temperatures of 131o - 176" F (55'- 80'C)
Normal: Up to 10" F (5.5" C) above design intercooler water temperature.
Alarm: 10o F (5.5" C) above design intercooler water temperature.
Shutdown: 15 o F (8.5 " C) above design intercooler water temperature.

200 BMEP Engines (GLD Model OnlY)
With Elevated lntercooler Water Temperatures of 1 58 " - 176' F (70 " - 80' C)

Normal: Up to 10'F (5.5" C) above design intercooler water temperature.
Alarm: 10 " F (5.5 " C) above design intercoolerrvater temperature.
Shutdown: 1 5 o F (8.5 " C) above design intercooler water temperature.

INTAK= MANIFOLD PRESSURE:
Contact Waukesha Sales Engineering

MAIN BEARING TEMPE¡ìATURE:
Contact Waukesha Sales Engineering.

OVERSPEED:
Shutdown: Not to exceed 15% over govemed speed.

EN 12M17 8/99 Revised
EN 124390 8/99 Revised
EN 124244 6/99 New Release Page 6 of 10

s-
08382-2

IhtdræÍp . RECOMMENDED AI.ARM AND
SHUTDOWN SETPOINTS

R. nws ags

. JMO 6/99

RWS 6/99



VSG

JACKET WATER OUTLET TEMPERATURE:

Normal: 180o F (82" C)
Alarm: 200" F (93'Cì
Shutdown: 210o F (99" C)

LUBE OtL HEADER TEMPERATURE:

With a Jacket Water Temperature of 180 " F (82' C).

F11G Model
Normal: 205" F (96" C)
Alarm: 215" F (102" C)
Shutdown: 225o F (107" C)

F11GSl Model
Normal:
Alarm:
Shutdown:

190o F (89" C)
2oo" F (93" C)
210o 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 1 5 o F (8.5 " C) above design intercooler water inlet temperature

Alarm: 20' F (11 " C) above design intercooler water inlet temperature.

Shutdown: 25'F (14" C) above design intercooler waier inlet temperature.

INTAKE MANIFOLD PRESSURE (GSl Engines):

Contact Waukesha Sales Engineering.

MAIN BEARING TEMPEITATURE:

Contact Waukesha Sales Engineering.

OVERSPEED:

Shutdown: Not to exceed 15% over govemed speed

EN 124417 8/99 Revised
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F1197

JACKET WATER OUTLET TEMPERATURE:

Normal: 180" F (82" C)
Alarm: 200" F (93" C)

Shutdown: 210" F (99" C)

LUBE OIL HFÁDER TEMPERATURE:

Normal: 160o-210"F (71o -99"C)
Alarm: 225o F (107" C)
Shutdown: 235'F (113" C)

LUBE OIL HEADER PRESSURE:

Normal: 40 - 50 Psi (276 - 345 kPa)

Atarm: 15 Psi (103 kPa)
Shutdown: 10 Psi (69 kPa)

INTAKE MANI FOLD TEMPERATUFE:

Not APPlicable.

TNTAKE MANIFOLD PRESSURE:

Contact Waukesha Sales Engineering.

MAtN BEARING TEMPERATURE:

Contacf Waukesha Sales Engineering

OVERSPEED:

Shutdown: Not to exceed 15o/o over governed speed
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F817

JACKET WATER OUTLET TEMPERATURE:
Normal: 180o F (82" C)
Alarm: 195o F (91" C)
Shutdown: 205o F (96" C)

LUBE OIL HEADER TEMPERATURE:

Normai: 160o - 230o F (71 " - 110" C)

Alarm: 24Oo F (116'C)
Shutdown: 250'F (121" C)

LUBE OIL HE.ADER PRESSURE:

Normal: 35 - 45 Psi (241 - 310 kPa)
Alarm: i5 Psi (103 kPa)
Shutdown: 10 Psi (69 kPa)

INTAKE MANI FOLD TEMPERATT.IRE:

Not APpiicable.

INTAKE MANIFOLD PRESSURE:

Contact Waukesha Sales Engineering

OVERSPEED:

Shutdown: Not to exceed 1Sozt, over governed speed

EN 124417 8/99 Revised
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VR

JACKET WATER OUTLET TEMPERATURE:
Normal: 180" F (82" C)
Alarm: 205" F (96" C)
Shutdown: 210o F (99" C)

LUBE OIL HEADER TEMPERATURE:
Normal: 21Oo F (99" C)
Alarm: 225o F (107" C)
Shutdown: 230o F (110" C)

LUBE OIL HEADER PRESSURE:

VR220 and VR330
Normal: 25 - 50 psi (172 - 345 kPa)
Alarm: 15 psi (103 kPa)
Shutdown: 10 psi (69 kPa)

INTAKE MANIFOI.D TEMPERATURE:
Not Applicable.

INTAKE MANIFOLD PRESSURE:
Contact Waukesha Sales Engineering

OVERSPEED:
Shutdown: Not to exceed 15% over gc'verned speed

EN 124417 8i99 Revised
EN 124390 8/99 Revised
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REMARKS:

MFR, SRD,SPEC/ COLORMFR. STD.PREP

MISC. INFORMATION

IbP & BASE

DRIP RIMBASE - MFR

-POWER AT MIN RPM RISE F
-POWER AT MAX RPM LOCKED ROTOT AMP

INSULATIONDRIVER RPM FULL LOAD AMPS

VARIABLE SPEED BEARING / LUBE

MFRGEAR / GEAR FRAME

BELT DRIVE ENCLOSURE TS/ PHASE/ CYCLES

DIRECT COUPLED ELECTRIC MOTORPUMP RPM

DRIVER DETAILS

DISCHARGE VE SEAT O.RING3/4'FNPT BUNA-N

1" FNPTCONNECTION: SUCTION VE SEAT

GAS OUTLET VE BALL1/2" FNPT BUNA-N

CONNECTION: GAS INLET 1/4'FNPT BUNA-N

VALVE BRASS

STATOR NTER SECTION

GEAR / ROTOR R CHAMBERS

NUMCASING PARTS ALUMINUM

CONSTRUCTION & MATERIALS

CORROSION CAUSED BY NONE

52.7¡b / cu. ftIVIAX ATM CONSUMPTION SCFM

lb / cu. ftNOR VAPOR PRESS55.4 UID FLOW

lb/cu.ftDENSITY: MIN VAPOR PRESS TEMP
F INLET GAS PRESSUR

CPMAX MAX PRESS, HEAD

DIFF PRESS: MIN

MAX MAX MAX DIAMETER

oF
NOR NOR OPERATING PRESSURE

DISCHARGE: MIN OUTLET 3/4'FNPT
MAX 1'FNPTINLET

NOR CFD NOR INLET 1/4" FNPT
CFDFLOW: MIN MINSUCTION FLOW

SAE 3OW LUBE OILLIQUID

DESIGN CONDITIONS PERFORMANCE
PUMP MFR WlLDËN DIAPHRAGM

SERVICES: ENGINE LUBE OILTRANSFER PUMP

GWWPLANT

SERVICE

JOB NO,

MFR.

1478HP HAMBURG COMPRESSOR PACKAGE

ENGINE & COMPRESSOR LUBE OIL TRANSFER PUMP

99404 TAG NO: P-260

T2

DATEREVCUSTOMER : APACHE CANADA LIMITED REVISION DESCRIPTION

REQ,#FILE NO: 11.7.P

DISPLACEMENT PUMP

POSTAL BAG # 2, AIRDRIE

PROPAK SYSTEMS LTD

CANADA T4B 2C3

OFSHEET

PUMP-DISPLACEMENT 1 1.7.P-DPL.IMPERIAL IPUMP-DPL.XLT



REMARKS:

55

54

52

51

50

49

48

MFR. SRDPAINT SPEC/COLORMFR. STD.SURFACE PREP47

MISC, INFORMATION46

45

44

43

42

- DRIVE tb41

. MODELWEIGHT-PUMP & BASË Ib40

COUPLING - MFRDRIP RIMBASE39

TEMP RISE
oF

.POWER AT MIN RPM Hp

LOCKED ROTOTAMP-POWERAT MAX RPM Hpa7

FULL LOAD AMPSINSULATIONDRIVER RPMJb

ryPEBEARING / LUBEVARIABLE SPEED

FRAMEMFRGEAR / GEAR MOTOR34

VOLTS/ PHASE/ CYCLESENCLOSUREBELT DRIVEJJ

ELECTRIC MOTORPUMP RPMDIRECT COUPLED32

DRIVER DETAILS (NOT APPLICABLE}J¡

30

BUNA-N (RED DOT)r'ALVE SEAT O-RING3/4" FNPTDISCHARGE29

ALUMINUMr'ALVE SEAT1'FNPTCONNECTION: SUCTION¿ó

BUNA-N (RED DOT)r'ALVE BALL1/2'FNPTCONNECTION: GAS OUTLET

BUNA-N (RED DOT))IAPHRAGMS1/4'FNPTCONNECTION: GAS INLET26

BRASS\IR VALVEWEAR PLATE25

ALUMINUM:ENTER SECTIONSTATOR

ALUMINUM\IR CHAMBERSGEAR / ROTORta

ALUMINUMr'VETTED PARTSALUMINUMCASING22

CONSTRUCTION & MATERIALS21

20

NONESOLIDSCORROSION CAUSED BY19

13GAS CONSUMPTION SCFMATMNPSHA tn52.7MAX lþ / cu. ft18

35TIQUID FLOW qpmVAPOR PRESS PS¡g55.4NOR lb / cu. ft

100INLET GAS PRESSUR psigVAPOR PRESS TEMP
F

55.8DENSIry: MIN lb/cu.ft16

40DISCH. PRESS. HEAD psiqMAX psiq22MAX cP15

26WEIGH"I- tbNOR osio767NOR CP14

DIFF PRESS : MIN psis2279VISCOSITY: MIN cP13

1t8"SOLIDS MAX DIAMETERMAX psig200MAX
F

12

125 psiqI\iIAX OPERATING PRESSURENOR psiq7oNOR F
11

3/4'FNPTFLUID OUTLETDISCHARGE: MIN psig50TEMP: MIN F
10

1'FNPTFLUID INLETMAX osiqN/AMAX CFDo

1/4'FNPTAIR INLETNOR psiqN/ANOR CFDI

35MIAXIMUM FLOW gpmSUCTION MIN psigN/AFLOW: MIN CFD7

111RATIOSAE 3OW LUBE OILLIQUID6

PERFORMANCEDESIGN CONDITIONS

PROPAK[/OUNTED BYDIAPHRAGMTYPE

1

WLDEN

NO OF PUMP REQD

PUMP MFR4

WAJAX PROCESS TECH.SUPPLIED BYN/ANO OF DRIVER READ3

2

SERVICES : COMPRESSOR LUBE OIL TRANSFER PUMP1

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR.

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

ENGINE & COMPRESSOR LUBE OIL TRANSFER PUMP

99404 TAG NO: P-270

WLDEN MODEL NO: T2IAAAB/BN/BN/ABN T2

FOR PURCHASE00.09.20GWWn

REVISION DESCRIPTIONDATEBYìEV

REQ.#FILE NO: 1'1.7.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



G(C

P-260t270t276

q*å
tr* r

".,',;' :'

qfl*
&Lt,

å\e ru*-lqå

ïÅËi'å
''¡. È i

..,ìi
J'i ,¡"

i'.. .

t irq"T i.u:i
ii:
Ì- '::

a+-
a $"ÈtLt

,àt
L}

loà
å''ù

h'¡Þ

at
it
f"tïj

wffiË

rli
äù;¿

9r ì:.
':{,.' ';li!

3
Èc$Èl

iÏlÞi-$ ..,rì.

n

i':t
.i

*
1,

.: ii :1

. o,rì-,iti:I'itÈ X

L n'-.;, i iil,* "'"

E IAÞHFIACII'EfTA EE'

A 5uffi)".sn'ic¡' CONPÂXY

cEs$1/00



S¡UF'LEMENTG' trlE SEG¡UFIItrlAtrl INtrTTJEìTFIIAL

((

SUPLEMENTO DE SEGURIDAD INDUSTRIAL

WILDEN PUMP & ENGINEERING CO.
MANUAL DE SEGURIDAD INDUSTRIAL

Complementa el Manual de lngeniería, Operación y Mantenimiento

LEA SIEMPRE PRIMERO ESTE MANUAL ANTES DE tA INSTALACIÓN, tA PUESTA EN MARCHA, O EL MANTENIMIENTO.

Esle manualde seguridad industrialse aplica a todas las bombas Wilden y comprende inslrucciones pa'ala inslalación,
utilización y manlenimiento seguro de su bomba.

Además de este manual, en el Manual de lngeniería, Operación y Mantenimienlo se dan instrucciones más detalladas
sobre la inslalación, sugelencias de operación e instrucciones de mantenimiento y solución de problemas de la bomba
en cuestión.

En este manual usted puede ser advertido en cuanto a riesgos remanentes. Este tipo de información esta precedida de la sigu-
iente etioueta.

ApnfCnUCIÓN =Riesgos o prácticas inseguras que pueden resultar en lesiones personales severas, muerte o daños substan-

^ ciales a los productos o a la propiedad.

l\pnrcnucrót'¡
. Verifique el modelo de la bomba recibida contra la orden de compra o contra la hoja de especificaciones.
. Verifique la torsión de todos los tornillos contra las especificaciones de la tabla de torques.
. Retire los tapones de embarque.
. Las bombas. que se deban sumergir deben tener partes recubieftas y no recubierlas compatibles con el material que está

siendo bombeado.
. Las bombas sumergidas deben tener una manguera conectada a la descarga de aire de la bomba y el aire descargado

debe liberarse por encima del nivel de líquido.
. Las bombas deben lavarse meticulosamente con agua antes de su instalación.

. . Las bombas FDA, USDA, y 3A se deben desinfectar antes de su uso.

Apn¡cnucróu
. 

P.eie correr aire por la línea de 10 a 20 segundos antes de conectarla a la bomba para asegurar que todas las líneas estén
libres de escombros.

. Siempre use gafas deseguridad cuando opere la bomba. Siocurre una ruptura de diafragma, el materialque está siendo

^ bombeado puede ser forzado a salir por la descarga de aire.

l\pnfCnUClÓN: Todas..las manguera-s/tuberías de succión y descarga deben ser seleccionadas para que resistan la presión y la

^ temperatura de la aplicación específica.

l\pnfCnUClÓru: ruo exceda de 0.7 bar (10 psig) la presión de la entrada det tíquido at

^ portal de la bomba; esto crearía la posibilidad de un desgaste prematuro y la falla de las partes.

l\pnfCnUCl0tr¡: ltlo exceda de 8.5 bares (125 psig) de presión elsuministro de aire. Los modelos UL listados no deben exced-
erse de un suministro de aire de 50 psi.

1.0 Debido a la acción pulsante de la bomba, puede haber inestabilidades laterales durante la operación normal, de modo que
las bombas con patas deben ser sujetadas a concreto estructuras metálicas.

1.1 La n'l4yoría de las bombas Wilden pueden usarse en aplicaciones sumergidas sólo cuando las partes recubiertas y no
recubiertas son compatibles con el material que esta siendo bombeado. Si la bomba se va a usar en una aplicacién
sumergida., se debe.conectar una manguera a la descarga de aire de la bomba y elaire descargado debe liberarse por
encima del nivel de líquido.

1.2 Cada bomba Wilden tiene una capacidad máxima de sólidos parlìcular. Siempre que exista la posibilidad de que objetos
sólidos.más grandes sean succionados dentro de la bomba, se debe usar una rejilla para preúenir el daño de la bomba y
el consiguiente riesgo para el operador.

1.3 lnstrucciones de Montaje

o lnstrucclones detalladas sobre el montaje se encuentran en la sección 7 Del Manualde lngenieria, 0peración y Mantenimiento.
/¡\PRECAUCION: 1.4 Asegúrese Qe qqe exista una ventilación apropiada de los tanques o recipientes que contienen el líquido a

suministrar. Debido a la capacidad de bombeo de alto vacío de las bombas, una ventilación inapropiâda de los tanques'de
suministro puede ocasionar la implosión de los tanques cuando se haga evacuado completamente'elfluido.

I

ì

'.'''
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Apn¡cnucrón: r.s RrEsc0s r¡-Écrnlcos
Prevenga las chispas de electricidad estática. Fuego o explosiones puede resultar, especialmente cuando.se trasiegan líquidos
flamablês, La bomba, túbería, válvulas, tanques u otros equipos deben de estar debidamente puestos a tierra.

Apnrcnucróru: t.o RrEscos DE TEMpERATuRA

El material que esta siendo bombeado debe ser compatible con los materiales de construcci_ón de la bomba y los límites

^ establecidos de temperatura según se indica en la Guía de Resistencla Qulmlca de Wilden (E4).

l\pn¡cnucróru: r.z RrEscos cENERADoS poR RUIDo

El Ruido de la bomba puede exceder 75 DBA bajo ciertas condiciones, por ejemplo: Presión alta de suministro de aire y poca
contrapresión en la descarga. Los periodos extensos de operación bajo dichas condiciones pueqgr:r crear un riesgo a los oper-
adores que estén trabaiandb en la cercanía de las bombas. Utilice disposilivos de protección auditiva apropiados.

PRECAUCIÓN: 1.8 MATERIALES PELIGROSOS

a.Las instrucciones de mantenimiento en la sección ocho de su manualde lngeniería,Operación y Mantenimiento deben de

acatarse para evitar fallas en los diafragmas.

b. Cuando sea posible, las bombas Wilden acondicionadas con Teflón@ deben dotarse del Sistema de Monitoreo de
Diafragmas Wil-GardrM ll, elcualdetecta la rotura deldiafragma antes de que el material peligroso salga de la bomba.

c.AVlS0:Todos los sujetadores deben revisarse para que cumplan las especificaciones de.tgrq!¡e dados en las
especificaciones de la bomba, listados en la Sección I del Manual de lngeniería, Operación Y Mantenimiento.

d.El operario debe obtener la Hoja de lnformación de Seguridad lndustrial del Material por pafte del proveedor de todos los
matêriales que estén siendo bombeados con el fin de cumplir las instrucciones de manejo apropiadas.

9 COMPATIBILIDAD OUíMICA

PRECAUCIÓN: a. Cuando se especifique una bomba para una aplicación en particular, los materiales de construcción de
recubrimiento de la bomba y los materiales elastoméricos deben ser compatibles con el fluido del proceso.
Por favor consulte la Guía d'e Resistencia Química de Wilden (E4) o su distribuidor Wilden local autorizado
para mayor información.

A,pn¡CnUClÓN: b. Reacción explosiva: Algunos materiales como los solventes de tipo hidrocarburo halogenado no se deben
bombear con una bomba construida en aluminio debido a la posibilidad de que se genere una reacción

. explosiva.

^A.pn¡CnUClÓN: c. La compatibilidad química de ciertos materiales con una bomba de construcción parlicular (y en especial
las partes recubiertas con plástico) puede cambiar a medida que la concentración del materialy la
temperatura varíen. Por favor consulte a su distribuidor Wilden local autorizado para mayor información.

2.0 OPEBACIÓN

Apn¡CnUClÓtt: Z.t Asegúrese de que todos los operadores estén debidamente capacitados y que utilicen pro-cedimientos de
opeiación y mantenimiento sequros como son descritos en este manualde sequridad, la Guía para

Usuarios de bombas y en el manualde lngeniería, Operación y mantenimiento de su bomba.

Límites de Temperatura

Polipropileno 32'F to 175'F
PVDF 10'F to 225'F
Acetal con relleno

de carbón -20'F to 150'F
Teflon@ PFA -20'F to 300'F
Neoprene 0'F to 200'F
Buna-N@ 10"F to 180'F
Nordel@ -60"F to 280"F
Viton@ -40'F to 350'F
Wil-FlexTM -40"F to 225'F
Poliuretano 10"F to 150'F
SaniflexTM -20"F to 220'F
Teflon@ PTFE 40'F to 300'F

1.A

I'

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 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

WILDEN PUMP & ENGINEERING CO. o 22069 VAN BUREN STREET r GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
www.wildenpu m p. com
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WILDEN PUMP & ENGINEERING CO.

Consignes de sécurilé - 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 seront fournis dans la notice de service de la pompe concernée.

^ Dans cette notice, v0us serez informés des dangers par les signes suivants:
,zl\nfffruflON = Dangers ou pratiques dangereuses pouvant provoquer des lésions corporelles ou des dommages matériels.

AnrrrnroN
. A réception du matériel, vérifier l'état de l'emballage et faire éventuellement des réserves auprès du transporteur en cas

de détérioration.
. 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.
o Certaines pompes 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 p0ur ne pas freiner la pompe.

^ . Les p0mpes alimentaires doivent être stérilisées avant usage.
,/!\Rrrrrunoru

o Avant d'intervenir sur la pompe, c0uper I'air comprimé et l'alimentation électrique si elle est présente. Vidanger les
iuyauteries avant de démonter les connexions aspiration et refouiement et, si nécessaire, rineer la pompe.

. Porter des lunettes de sécurité lorsque la pompe fonctionne et lors d'interventions. Si une membrane se perce, le fluide

^ pompé peut être expulsé par l'échappement de la pompe.

l\Rrrrrunoru
. La tuyauterie d'aspiration et de refoulement doit être prévue pour supporter la pression et la température de service et

être compatible chimiquement avec le fluide pompé.

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
tuyauterie d'un diamètre plus important peut être indispensable dans le cas de longueurs importantes avec un fluide
visqueux. ll ne doit pas y avoir de prises d'air et les raccordements doivent être réalisés dans les règles de l'art. La

^ Þompe ne doit en aucun cas supporter la tuyauterie. Le raccordement sera effectué sans contraintes mécaniques.
l\Rrr¡run0ru

. Ne pas dépasser 0.7 bar à I'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.

l\Rff¡ruflON: Ne.dépasser en aucun cas 8.5 bars en alimentation d'air. La pompe M1 est limitée à 7.5 bars,et la pompe M8
haute pression à 5.5 bars.

1.0 Le mouvement alternatif de la pompe peut induire une certaine instabilité durant le fonctionnement. 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.

Uéchappement 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.

1.2 Ne pas dépasser la taille maximum de particule admissible pour chaque type de p0mpe. Consulter votre distributeur
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.

ATTENTI0N: 1.4 S'assurer que les réservoirs sont équipés d'une mise à l'air avant de démarrer la pompe. Celle-ci peut
engendrer une dépression importante qui risque de conduire à leur déformation.

WILDEN PUMP & ENGINEERING CO. . 22069 VAN BUREN STREET . GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
www. wi I clrnpr r r'ìr p...t.¡m
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ARrr¡run0ru' t.s
Attention á I électricité statique. Un incendie ou une explosion sont possibles surtout lorsque des liquides inflammables sont
pompés. La pompe, la tuyaúterie, les vannes, les réservoirs et tous les autres équipements doivent impérativement étre rac-
cordés á la masse.

Anrr¡runoN: 1.6 TEMpÉnnrun¡ DE sERVIGE

Les matériaux de construction de la pompe ainsi que la tuyauterie d'aspiration et de refoulement doivent ê-tre prévtts p0ur sup-
porter la pression et la température de service et être comþatible chimiquement avec le fluide pompé (à vérifier dans le guide
Wilden E4).

Anrr¡ur¡oir: 1.2 BRUrT DE FoNcTToNNEMENT

Les bruits d'échappement et de fonctionnement de la pompe peuvent dépasser 75 dba dans certaines conditions notamment
lorsque la pressidrid'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\nrr¡unoN: r.B tLUTDES p0MpÉs DANcEREUx

a.Les opérations de maintenance concernant la prévention des ruptures de membranes sont détaillées dans le chapitre 8 de

la notice de service.

b.Quand cela est possible, utiliser le système de détection de rupture Wil-GardrM ll (non ADF) qui détecte 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 impérativement demander la fiche de sécurité du fluide pompé à son fabricant afin de vérifier les con
signes de sécurité.

^ 1.9 GOMPATIBIL|TÉ CHIMIOUE

AnfffUflON: a. Les matériaux de construction de la pompe doivent to ujours être compatbles avec le fluide po1n pé. A vérifier
dans le guide de résistance chimiqué Wilijen (E4) oudemander un complément d'information à votre
distributeur Wilden.

AnfffruflON: b. Explosion : certains fluides comme les solvants halogénés ou chlorés (trichloréthylène par ex.) ne doivent

^ jamais être pompés avec une pompe en construction aluminium.

l\nff¡runON: c. Vérifier les compatibilités chimiques dans le cas de variations de températures eVou de concentrations. Dans
le cas d'une rupiure de membrane, l'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 OPÉRATOIRE:

ARff¡UnOru' Z.t S'assurer que le personnel utilisateur est suffisamment compétent et a bien subi une formation sur le

matériel. Liie attrjntivement la notice de service et les consignes de sécurité avant la mise en service.

Limites de températures

Polyp
PVDF

Acétal chargé
carbone

Teflon@ PFA

Neoprene
Buna-N@

Nordel@

Viton@

Wil-FlexTM

Polyurethane
Sanif lexTM

Teflon@ PTFE

ropylene 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

-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

1 50'F
300'F
200'F
1 80'F
280'F
350'F
225't
1 50'F
220't
300"F

to
to
t0
to
to
to
t0
to
to
to

WILDEN PUMP & ENGINEERING CO. r 22069 VAN BUREN STREET . GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
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WILDEN PUMP & ENGINEERING CO.

SICHERHEITS.BESTIMMUNGEN

Anhang zur Konstruktions-, Betriebs- und Wartungsanleitung

VOR INSÏALLATION, INBETRIEISNAHME ODER WARTUNG IMMER ZUERST DIESES HANDBUCH LESEN!

Diese füt alle Wilden-Pumpen geltenden Sicherheils-Bestimmungen enlhält Anweisungen zum sicheren Einbauen,
Betreiben und Wailen lhrer Pumpe.

Zusätzlich zu diesem Handbuch finden Sie ausführlichere Anweisungen zu lnstallalion, Betrieb und Wartung sowie zur
Fehlersuche in der zur jeweiligen Pumpe gehörenden Konstructions-, Belriebs- und Wartungsanleitung.

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-/Vermögensschäden zur Folge haben können.

VORSICHT!

. 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 sichcrzugehen, 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 müssen so ausgelegt sein, daß sie dem Druck und derTemperatur der
spezifischen Anwendung widerstehen können.

V0RSICHT!Am Saugstutzen der Pumpe sollte ein Druck von 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-undtlerbewegung 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 Tauchanwendungen nur dann, wenn sowohl ihre benetzten als auch ihre
nicht benetzten Teile mit dgm 

-zq 
pumpenden Produkt verträglich sind. Beifür Tauchanwendungen vorgesehenen Pumpen

muß ein Schlauch an den Entlüftungsanschluß der Pumpe angeschlossen werden, der oberhalb des Fllissigkeitsspiegels
endet.

1 .2 Jede Wilden-Pumpe läßt feste Partikel bis zu einem bestimmten maximalen Durchmesser passieren. Wenn die
Möglichkeit besteht, daß feste Paftikel 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 installierungs-Anweisungen

Detaillierte lnstallierungs-Anweisungen finden Sie im Abschnitt 7 oder im Handbuch 'Konstrucktion, Betrieb und Wartung'für
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, slarken Unterciruck zu erzeugen, kann eine schlechte 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
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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 verträglich sei n.

VORSICHT! 1.7 DURCH LÄRM 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.

A,vonsrcttT! 1.8 GEFAHRSToFFE

a.lnstandhaltung entsprecherd Punkt B lhrer Betriebsanleitung verhindefi 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 I der Konstruktions-,
Betriebs- und Wartungsanleitung angegebenen Anzugsdrehmomenten entsprechend angezogen sind.

d.Vom Chemikalien-Lieferanten ist fiir alle zu pumpenden Produkte ein Gefahrstoff-Datenblatt mit den entsprechenden
Hinweisen für den Umgang mit diesen anzufordern.

1.9 CHEMISCHE VERTR/iGLICHKEIT

AVOnSlCnfl a. Beim Spezifizieren einer Pumpe für eine bestimmfe Anwendung ist darauf zu achten, daß benetzte
Pumpenwerkstoffe und Elastomere mit der Prozeßflüssigkeit verträglich sind. Weitere lnformationen
entnehmen Sie bitte der Wilden-Korrosionstabelle (E4), oder Sie erhalten sie von lhrem autorisierten
Wilden-Händler.

AVOnSICnfI b. Explosive Reaktion: Bestimmte Stoffe wie halogenierte Kohlenwasserstoffe dürfen wegen möglicher explosiver
Reaktionen nicht mit aus Aluminium bestehenden Pumpen gefördert werden.

AOnSlCnf l 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

AVOnSICIITI 2.1 Bedienung der Pumpe nur durch geschultes u. eingewiesenes Personal unter Beachtung d.
Sicherheits bestimmungen, des Pumpenhandbuches u. der Betriebsanleitung.

Temperatur Grenzen

Polypropylene
PVDF

Carbon-Filled
Acetal

Teflon@ PFA

Neoprene
Buna-N@

Nordel@
Viton@

Wil-FlexrM
Polyurethane
SaniflexTM
Teflon@ PTFE

32"F to 175"F
1 0'F to 225'F

to
to

c
c

00
20

79'C
07"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

-28.9'C
-28.9'C
-17.9"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

1 50'F
300'F
200'F
1 80'F
280'F
350'F
225"t
1 50'F
220"t
300'F

to
to
to
to
t0
t0
to
t0
t0
t0
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WILDEN PUMP & ENGINEERING CO.

MANUALE DI SICUREZZA

Supplemento del Engineering 0peration 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 comptende istruzioni per I'awiamento, l'uso, I'instal-
lazione e la manutenzione.

0ltre a questo manuale, istluzionipiù dettagliate su installazione, esercizio, manulenzione e tipatazione sono date nel
manuale Engineering, Operation and Maintenance (Norme d'uso e Manutenzione) allegato ad ogni pompa.

. ln questo manuale sono descritti i probabili rischida evitare. Questo tipo di informazione è preceduto dalseguente logo.

A,ATT¡UZIONE = Rischi 0 manovre pericolose che potrebbero causare lesioni personali gravi, morte 0 considerevoli danni al
prodotto o alle cose.

Anrrruzrol,¡¡
. Controllare il modello della pompa ricevuta a fronte di un ordine o di una specifica.
. Serrare nuovamente i bulloni secondo le specifiche fornite dalla tabelle delle coppie.
. Rimuovere i tappi di plastica.

. Le pompe usate in applicazionisommerse devono avere sia le partia contatto delfluido che
quelle a con tatto con I'aria compatibili con il materiale pompato.

. Le pompe usate in applicazioni sommerse devono avere un flessibile collegato allo scarico dell'aria e I'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.

l\nrrruzrorur
. 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

^ p0mpato dallo scarico dell'aria.

Anfff UZlONE: Tutte le tubazioni ed i flessibili di aspirazione e di mandata dovranno essere calcolati per resistere alla pressione

^ e alla temperatura richieste dall'applicazione in questione.

AnfffUZlONE: Non superare 0,7 barg di pressione del liquido all'aspirazione della pompa; questo potrebbe provocare la rottura
. prematura delle parti di usura.

Anff¡ruZIONE: 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 di spinta laterale possono vertificarsi durante il normale
funzionamenlo, pertanto le pompe dotate di piedini devono essere fissate a un piano di supporto in metalloicamento.

1.1 La maggior pafte 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 disolidi 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 lnslruzione Dettagliata

Consultare la sezione 7 del manuale d uso e manutenzione della pompa.

AATT¡UZIONE: 1.4 Assicurarsi che iserbatoi contenenti il liquido da pompare siano adeguatamente areati. A causa dell'elevato
grado di vuoto generato dalla pompa una areazione non adeguata di questi serbatoi può causare l'implosione quando venis-
sero completamente svuotati.

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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Anrr¡ruzroNE: 1.5 RrscHr DA ELETTR¡c¡

previnire la formazione di cariche elettrostatiche. Fiamme o esplosioni possono essere generate, specialmente in presenza di

iiqu¡diinflammá¡ii. tá pompa, e tubazioni, le valvole, i serbatói e tutti bli altri componenti devono essere provvisti di una

adeouata messa a terra.

A,nrri¡¡zroNE: r.6 RrscHt D¡ TEMpERATURA

I fluidi pompati devono essere compatibili con i materiali di costruzione della pompa ed i limiti di temperatura ammessi come

^ riportafo neila Tabella di compatibilita chimica della Wilden.

A,nn¡uzroNE: 1.7 RrscHr DA ELEvATA RUMoR0SITA'

La rumorosita della pompa può superare i75 dba in alcune condizioni operative,.come, per.esgqpio quando el.alimentazione

Oóll áriá eã pressiohe el'evdta e assenza o basslvalori di prevaenza in mandata. Lunghi periodidifunzionamento in tali

ðondizioni pcissono creare pericolo per glioperatorivicini'alla pompa. Usare adeguate protezioni dell'udito.

MANUALE trII S¡ICUFlÊzz,A

della membrana.

b.Dove possibile, le pompe Wilden dovrebbero es_sq.re.gquipaggiate con ilsistema di monitoraggio Wilden Wil-Gard llrM,

che riieva la rotturà delia membrana prima che ilfluido pericoloso esca dalla pompa.

c. AVVISQ: Tuttiglielementidiserraggio devono essere controllati per-assicurarsiche siano statiserraticon le coppie.di ..- 
éèiraggio spec¡ti|aie nella Sezione ðîel Engineering Operation anil Maintenance Manual (Manuale d'Uso e Manutenzioni)

d.Lutilizzatore dovrebbe ottenere dalfornitore le Norme disicurezza pertutti i materiali pompaticon adeguate istruzione

sui modi di maneggiarli.

1.9 COMPATIBILITA' CHIMICA

A,nnruzloNE:a. Quando si seleziona una pompa per una certa applicazione i materiali costruttivi a contatto con il fluido
pompato e gli elastomeri ðevono'essere chimicamente compatibilicon esso. Consultare la Ïabella di

comþatibilitä chimica della Wilden o la Generalcontrol per maggiori dettagli.

Anff¡nZ¡ONE:b. Reazione esplosiva: Alcuni materiali come i solventi alogenati non dovrebber0 essere pompati con una pompa

in alluminio þerchè potrebbe verificarsi una reazione esplosiva.

AnfffHZlONE:c. Per alcuni tipi di pompa, in particolare per quelle con le parti a contatto del fluido in plastica, la compatibiltà
chimica verso alcüni fiuidi pLÒ variare iambiando la temþeratura e la concentrazione del prodotto. Consultare
la Generalcontrol, distributore autorizzato, per mag giori informazioni.

2.0 FUNZIONAMENTO

AnfruUZ¡ONE:2.1 Assicurarsi che tutti gli operatori siano adeguatamente istruiti e che si attengano scrupo.losamente alle

instruzioni di esercizi-o e inanutenzione indicate in questo manuale di sicurezza, nella guida per I utilizzatore
e nel Mannuale d'Uso e Manutenzione della pompa.

Limiti DiTempetatura

Polypropylene
PVDF

Carbon-Filled
Acetal

Teflon@ PFA

Neoprene
Buna-N@

Nordel@

Viton@

Wil-FlexTM

Polyurethane
SaniflexTM
Teflon@ PTFE

32"F to 175"F
F lo 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 to 225'F
10'F to 150"F

-20"F lo 220't
40"F to 300'F

0"C to 79"C

-12'C to 107"C00

-28.9'C
-28.9'C
-17.9"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
to
to
to
to
to
to
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SUPLEMENTO DE SEGURANçA

WITDEN PUMP & ENGINEERING CO.
MANUAL DE SEGURANçA

Suplemento do manual de engenharia, operaçao e manutençao das bombas Wilden
P0R FAVoR LEIA AS INSTRUçÕES DESSE MANUAL ANTES DE |NSTALAR, 0PERAR E PARA REALTZAR MANUTENçÃO NA
SUA BOMBA WILDEN.

Esse manua.l de seg.urança abrange todas as bombas Wilden e a informação nele conlido refere-se a segura instalaçã0,
uso e manutenção de sua bomba.

Adicionala este manual,.infotmações e instruçles m_ais detalhadas_referente a inslalaçã0, operação e manutenção são
encontradas na manual de Engenharia, Operafão e Manutenção da bomba em questã0.

0manual de.segurança contem importante.informação referente a possíveis problemas naírea de segurança. Esse tipo de
informação é procedido pelo seguinte sinal.

CAUTELA!!!! Uso indevido desse produto pode resultar em ferimentos graves 0u morte, ou falha do produto, ou danos mate-
riais e a propriedade.

CAUTELA!!

A
A

A
A

. 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 aconselhá.vel lava.r a.s bombas antes de instala-las.

^ ' Bombas com denominação FDA, USDA e 3A necessitam passar por um processo sanitário antes do uso.
Acnur¡mrr

. Antes de conectar linha de ar, 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.
./!\cRur¡urr

Ceftifique-se que as linhas de tubulação de entrada e saída, alem das conexões sejam designadas a suportar as temperaturas
e pressões em questão.

CAUTELA! !

Pressão na entrada do liquido não deve exceder 0.7 bar (10 psig).

CAUTELA!! 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.

1.1 Quase todas as bombas Wilden podem ser submergidas,.contanto que todos os materiais presentes na bomba sejam
compatíveis 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 ho.uver a.possibilidade de que p.artículas solidas maiores que a capacidade da bomba para prevenir falha ou
rompimento do diafragma e risco de acidentes com o operador.

1.3 Instruções De Instalação
lnstruções detalhadas sobre a instalação são fornecidas na secção 7 do manual de engeharia, operação e manutençã0.
CAUTETA!! 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 devidanrente'ventiiados puderrr irrrpiotlir quando bombeado.

WILDEN PUMP & ENGINEERING CO. o 22069 VAN BUREN STREET . GRAND TERRACE, CA 92313 TEL (909) 422-1790 FAX (909) 7gg-9440
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A,cnur¡mn t.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,

A,cnur¡mr!r.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\cnuruu!r 1.7 Rrscos Nocrvos com RELAçÃo A polutçÃo 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 contrapiessão na descarga. Exposição durante elevados períodos pode ocasionar efeitos nocivos ao operador e/ou

^ pessoas nas proximidades. Use devida proteção sonora.

l\cnurru!! 1.8 Rrscos com RELAçÃo A MATERtAts

a. lnstruções na seção I do Manual de Uso, Manutenção e 0peração devem ser seguidas para evitar falha prematura do
diafragmas.

Diafrag ma que detectar fal ha d0 diafrag ma antes do q u o m escape pela saída de ar
i c.AV|S0: Todos os parafusos e porcas devem ser checados para assegurar que os mesmos estão em conformidade com

as especificações dadas na seçaõ I do manual de Engenharia, Operacao e Manutençaõ.

d.Usuário deve obter Planilha de Dados de Materiale Segurança do fabricante de todos os materiais bombeados e como
reagir em caso de emergência.

1 .9 COMPATIBILIDADE OUíMIGA

ACnUffln!! a. Material de construção das bombas Wilden devem ser compatíveis com a solução a ser bombeada. Favor

^ consultar o guia quíÍnica (E4) ou o seu distribuidor local das bombas Wilden para maiores informações.

I\CRUT¡LA!! b. Reação Explosiva: Materiais como solventes não devem ser bombeadas usando bombas de alumínio devido
ao alto risco de explosã0.

A.CnUTELA!! c. Certos materiais podem sofrer ataque químico.qua¡dg exposto a.temperaturas..e/ou mudança de concentragão
do liquido bombêado. Favor consultar o seu distribuidor local das bombas Wilden para maiores informações.

2.0 0PERACÃo

A,CnUT¡LAII Z.t Cert¡t¡que-se que operadores são treinados quanto á operação e utilização das bombas Wilden. Favor observar
cautela e práticas definidas nesse Manual de Segurança, no Manual do Usuário, e no Manual de uso,
Manutenção e 0peraçã0.

Limites de Temperatuta

Polipropileno 32'F to 175'F
PVDF 10"F to 225'F
Acetal com recheio

de carvão -20'F to 150"F
Teflon@ PFA -20'F to 300'F
Neoprene 0"F to 200'F
Buna-N@ 1 0"F to 1 80"F
Nordel@ -60'F to 280'F

-28.9"C to 65.6'C
-28.9"C to 148.9'C
-17.8"C to 93.3'C
-12.2"C to 82.2"C
-51.1'C to 137.8"C

-40'C to 176.7"C

-40'C to 107.2'C

to
to

c
c

00

20

79"C
07"c1

, Viton@

., Wil-FlexrM
Po-liuretano

-40"F to 350'F
-40"F lo 225"F
10'F to 150'F

SaniflexTM -20'F to 220'F
Teflon@ PTFE 40'F to 300"F

12.2"C to 65.6"C

-28.9'C to 104.4"C
4.4'C to 148.9'C

WILDEN PUMP & ENGINEERING CO. o 22069 VAN BUBEN STREET . GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
www.wildenpump.com



VEILIG¡HEItrIS¡ SUFPLEMENT

((

A
A

A

A
A
A

VEILIGHEIDS SUPPLEMENT:

LEES DIT MANUAL VOORDAT U DE POMP INSTALLEERT, IN GEBRUIK NEEMT OF REPAREERT

Dit veiligieidsblad geldt voor alle WILDEN pompen en bevat instructies voor een veilige inslallatie, gebruik en onderhoud
voor Uw WILDEN membraanpomp.
Behalve dit veiligheidshlad, vind U_me_er delail informalie in het Engineering, Operation and Maintenance (EOM) manual
dat is meegeleverd mel de pomp. Raadpleeg de installatie, gebruiksãanwijzlngeh en onderhoudsinstructie iir het'E0M
manual.
ln het EOM manual wordt u gewaarschuwd voor mogelijke gevaren. Hierbij treft u altijd het volgende symbool aan:
WAARSCHUWING = Gevaarlijke of onveilige situatie die kan leiden tot ernstig letsel, de dood of ernstige materiaal schade.
WAARSGHUWING

- Controleer of u de juiste pomp heeft ontvangen.
- Trek alle bouten en moeren na, zoals aangegeven ln het EOM manual onder 8E.

- 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 geheel onderdompelt moeten aan de luchtuitlaat worden voorzien van een lucht-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.

WAARSCHUWING

- Lîalde luchtleiding 10 tot 20 seconden door blazen, voordat u deze bevestigd aan de pomp. Dit om te zorgen dat alle vuil
uit de iuchtleiding is verdwenen.

- D.faqg altijd een veiligheidsbril als U de pomp bedient, als er een membraanbreuk optreed, kan de vloeistof die U verpompt
uit de lucht-uitlaat komen..

WAARSGHUWING: Alle zuigleidingen en persleidingen moeten geschikt zijn om de druk die ontstaat in Uw toepassingen te
kunnen weerstaan.

WAARSCHUWING: Zorg dat de vloeistof voordruk op de inlaat van de pomp nooit méér bedraagt dan 0,7 BAR. U voorkomt
hiermee voortijdige slijtage van de elastomeren. hetgeen weer kan leiden het lekken van vloeistof door
de lucht-uitlaat van de pomp.

WAARSGHUWING: Mg¡t¡gle luchtdruk mag niet meer bedragen dan 8,5 BAR. (3,5 BAR bij Ul-modellen en 5,5 BAR bij type
HP250).

1 .0 Door h.et bewegen van de membranen in de pomp is het mogelijk dat de pomp zich beweegt. Voor permanente installatie
moet de pomp op een bevestigingsplaat worden gemonteered. De bodem moet bij voorkeur vlak zijh.

1 .1 De meeste WILDEN pompen kunt u gebruiken als onderwaterpomp, pompen die u geheel onderdompelt, moeten zowel aan
de vloeistofziide als aan de luchtzijde resistent zijn tegen het te verpompen producl. Pompen die u geheel onderdompelt
moeten aan de luchtuitlaat worden voorzien van een lucht-afvoerslang om de lucht uitlaat boven hef peilte 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 lnstallatie lnstruclies
Gedetailleerde installatie instructies kunt U vinden in Section 7 van het bij de pomp behorende Engineering, Operation, and
Maintenance manual.

WAARSGHUWING: 1.4 Het vacuum in de pomp kan leiden tot implosie van vaten en tanks bij het legen van deze vaten en tanks.
Zorg altijd v00r een goede ventilatie van vaten en tanks.

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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WAARSCHUWING: 1.5 ELECTRISCHE RlSlC0'S

Neem maatregelen om statische electriciteit te woorkomen. Voorkonr explosies en brandgevaar. speciaal.bij het verpompen van

licht ontvlambäre vloeistoffen. De pomp, het leidingnet, kleppen, containers en andere toegepaste materialen moeten op de juiste

wijze worden geaard.

WAARSCHUWING: 1.6 TEMPERATUUR LIMIETEN

Het materiaal en de temperatuurlimieten van de pomp moeten geschikt zijn voor de vloeistoffen die worden verpompt.. Raadpleeg

hiervoor de Wilden Cheinical Resistance Guide (E4) of neem Contact op met Holland Air Pumps voor meer informatie.

WAARSCHUWING: 1.7 GELUIDSNIVEAU

Qnder bepaalde omstandigheden kan het geluidsniveau van de pomp hoger z.ijn dan 75 dba. Dit komt voor bij.een hoge
inlaatluchidruk en weinig oi geen tegendruk. Langdurig werken in deze condities kunnen een gevaar opleveren voor Uw gehoor.

Gebruik geschikte gehoorbescherming.

WAARSCHUWING: 1.8 GEVAARLIJKE VLOEISTOFFEN

a. Qnderhouds instructies in section twee van uw pomp Englneerlng, Operations and Maintenane Manual nìoeten worden
A

b Het gebruik van een WI L-GARDlM
mbraa n breuk H te rdo0r kunt U

n

ekdetectie-systee
voorkomen dat d

m e m branen u een
ke oeistoffe n e merkt VIa de luchtuitlaat p0mpvl 0ngbijme

lekken en dat U in contact komt met deze vl0e stof

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 CHEMISCHE RESISTENTIE

awnnnscHUWrNG: ' li,så îîf1ï'JåLåsi [8fiJ'.'î,%'åi T83flf,î'iå'-'îîifli,$fl" U,ßtñî,['!üå',fl'J,oåå*'gßiìBä+:î

awnnnscHUW,NG: ' 3åi'å'åi,Í.'iiiïå:ïiJilfi:fiffi'ï1ff liiJ"Jliiiï:ffi""'T'iiJJiiÎ'fliliiÏo';.,,,,
a,wnnnscHUWrNc:,. ilTihi:in'iî::îlffi',d;uI'fJ,i:iJi:l:Î,,, 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

awnnnscHUWrNG: 
' ',1Big,flsåå',Îîî:,îïsl',tåyÅ:gi,llJ,åir.%'}#',#fJ,îf.,ff:f i,'å,iî?,lnîxiJigilî:åïïJfflï'Jü,1i1,',

õid en ¡n uw pômp Engineering, 0peration 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
10"F to 225'F

-20'F to 150'F -28.9'C
-20'F to 300'F -28.9'C

0'F to 200"F -17.8"C
10'F to 180"F -12,2'C

-60'F to 280"F
-40'F to 350"F

-40t lo 225'F
10"F to 150"F

-20'F lo 220'F
40'F to 300"F

137.8'C
176.7'C
107.2'C
65.6'C
104.4"C

4.4'C to 148.9'C

0'C to 79"C
2'C to 107"C

)

to 65.6'C
to 148.9'C
to 93.3'C
to 82.2"C

-51.1"C to
-40"C to
-40'C to
12.2'C lo

-28.9'C to
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WILDEN PUMP & ENGINEERING CO.

silxrnHrrsHANDBoK
Tillägg till Teknik-, drifts- och underhållshandbok

Läs alltid 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.

ljessutom Tinns ytterligare installationsanvisningar, förslag till drifts- och underhållsanvisningar samt felsökningsrutiner i

Teknik-, drifts- oôh unðerhållsmanual för respekiivb 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 till avsevärd skada på produkt eller
egendom.

VARNING
. Kontrollera att mottagen pumpmodell överensstämmer med specifikation.
. Dra åt samtliga skruvar enligt specifikation i tabell för åtdragningsmoment.
. Ta bort alla transportsäkringar och pluggar.
. 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 luftutsläpp 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.

UATININU

. B.låsigenomluftledning¡10-20sekunderinnandenmonteraspåpumpförattkontrolleraattledningarnaärfriafrånallt
skräp.

. pqr allli.d 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 skall därför
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
resiste.nt mot _den 

pu.mpade 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 fiñns en risk föi'
att större fasta p^artiklar 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.

1.3 lnstallationsanvisningar
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 välventilerade.
På grund av pumpens starka förmåga att skapa vakuum kan-otillräcklig ventiTation av lagrinjstarikar ledã till implosion när en
tank har tömts helt på vätska.

WILDEN PUMP & ENGINEERING CO. . 22069 VAN BUREN STREET . GRAND TEHRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
www.wilden pu m p. com
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VARNING: 1.5 ELEKTRISKA FAR0R

Åtgärder för att förhindra uppkomst av gnistor från statisk uppladdning måste vidtagas. lid pumpning kan brand eller
exÞlosion uppstå. Pumpen,'iörledningar, ventiler, förvaringskärl eller annan utrustning måste jordanslutas.

VARNING 1.6 RISKER UD HöG 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).

VARNING:1.7 FAROR 0RSAKADE AV BULLER

Pumpens ljudnivå kan överskrida 75 dba under vissa driftsbetingelser så som vid högt drivtryck och litet eller inget mottry-ck
av vätska úå pumpens trycksida. Långa driftsperioder vid sådana förhållanden kan skapa risker för operatör som arbetar nära
pumparna. Använd hörselskydd.

VARNING: 1.8 FARLIGA MATERIAL

a.Unclerhållsinstruktionerna iavsnitt åtta (8) i rlin Teknik- rlrifts- och underhållsmanual måste fölias för att undvika mem
branhaveri.

Detta system u pptäcke eventuellt ri 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
hanteri ngsanvisn in gar för respektive vätska.

^ 1.9 KEMISK KOMPATIBILITET/RESISTENS

l\nnUlruC: a. Vid val av pump för en speciell applikation, måste pumpens vätskeberörda delar och gummimaterial_vara av
sådant maierialatt de är kompatibla med processvätskorna. Se Wilden Chemical Resistance Guide (E4), eller

^ rådgör med din auktoriserade leverantör av Wildenprodukter.

/ÀVnnrul¡UC: b. Explosiv reaktion: Vissa vätskor, som t ex lösningsmedel med halogenkolväte bör inte pumpas med en pump

^ som har vätskeberörda delar i aluminium på grund av risken för möjlig explosiv reaktion.

l\nnrulruC: c. Vissa materials/vätskors kemiska kompatibilitet med en speciell pumpkonstruktion, speciellt med vätskeberörda
delar i plast, kan förändras med variationer i vätskornas koncentration och temperatur. Rådgör med auktoriserad
leverantör av Wi ldenp rodukter.

2.0 DRIFT

AVnnUlUe : 2.1 Se till att samtliga operatörer har fätt relevant utbildning och att de utövar ett säkert drift- och underhållshand-
havande samt följer säkerhets- óch underhållsrutinerna angivna i denna säkerhetsbilaga, användarhandboken och Teknik-
drifts- och underhållsmanualen.

Temperaturbegränsningat

Polypropylene 32'F to 175'F 0"C to 79'C
PVDF 10'F to 225'F -12'C to 107"C
Carbon-Filled
Acetal -20'F to 150'F -28.9'C to 65.6'C

Teflon@ PFA -20'F to 300"F -28.9'C to '148.9'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 137.8'C
Viton@ -40"F to 350"F- -40"C to 176.7"4
Wil-FlexrM -40't 1o 225"F -40'C to 107.2"ç
Polyurethane 10'F to 150'F 12.2"C to 65.6'C
SaniflexrM -20"F To 220't -28.9'C to 104.4'C
Teflon@ PTFE 40'F to 300'F 4.4'C to 148.9'C

l
,/
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SIKKERHEDSSUPPLEMENT

WITDEN PUMP & ENGINEERING CO,
SIKKERHEDSMANUAL

Supplement til Brugsanvisning

UES ALTID DENNE MANUAL FøR INSTALLATION, OPSTART ELLER VEDLIGEHOLDELSE.

Denne sikkerhedsmanual gælder for alle Wilden pumper og indeholder inslruktioner i sikker installation, brug og vedlige-
holdelse af Deres pumpe.

For mere detaljetede insltuklioner i installalion, anbefalet drift, vedligeholdelse samt fe¡lfinding, se Brugsanvisningen
for den pumpetype det drejer sig om.

I denne manual kan der være advarsler mod risici.

Foran denne type information vil følgende mærkat blive vist.

AROVRRS¡I = Risicl eller farlig fremgangsmåde som kan resultere i alvorlig personskade, død eller alvorlig beskadigelse
af produkt eller ejendom.

Anovnnsrl-
. Check at modtaget pumpemodel svarer til ordren og specifikationen.

. Spænd alle bolte til specifikationerne i moment tabellen.

. Fiern forsendelsens blindpropper.

. På pumper som skal anvendes nedsænket i væske skal både 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.

Anovnns¡l
. Blæsslangerigennemil0-20sekunderførdesættespåpumperforatsikreataltløstmaterialeerfjernet.

^ 
. Brug altid sikkerhedsbriller. Ved membranbrud kan materialet der pumpes blive presset ud gennem luftafgangen.

l\nOVRRSf L: Alle indsugnings- og afgangsslanger skal være designet til at modstå tryk og temperatur for den specifikke
applikation.

/,\ROVRnSfl, Overstig ikke 0,7 bar (10 psig)væske indsugningstryk, da dette skaber slid og fejl.

AnOVnnSf l' Overstig ikke 8,5 bar ('1 25 psig) luftryk. Ul-godkendte modeller bør ikke overstige 3,4 bar (50 psi) Iuftryk.

1.0 Grundet pumpens frem og tilbagegående bevægelse kan rystelser 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 anvendes i neddykkede applikationer, 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 føres over væskeniveauet.

1.2 Hver Wilden pumpg tillader en beslemt 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 følgende risiko for
brugeren.

1.3 Inslruktion til installation

Detalieret de lnstruktioner til installation er i kapitel 7 i manualen.

AnOVnnSfL: 1.4 Sørg for ordentlig ventilation af tanke/beholdere som indeholder væsken. På grund af en pumpes høle suge
evne kan dårllg ventilation af disse forsyningstankeløre til implosion (sammenklapning) af tanke når væsken er fuldsiændTg
evakueret.

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,novnns¡L: 1.5 ELEKTRTsKE Rrsrc¡

Sørg for at forebygge statisk elektricitet. Brand ellereksplosion kanvære resultatet, specielt ved håndtering af brændbare
væs-ker. Pumpen, õlãngeføring, ventiler, beholdere eller andet apparátur skal jordes.

AnovnnsrL:1 .6 TEMPERATUR Rrsrcr

Materialet der pumpes skal være kompatibelt med pumpens konstruktionsmaterialer og angivne temperatur grænser som
anført iWilden Chemical Resistance Guide (E4).

A,novnnsel: 1.7 sTØJGENERENEDE Rrsrc¡

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.

Anovnns¡L:1.8 FARLTGE MATERTALER

bru d før farl gt ko m m e af pumpen

G, BEMÆRK: Alle spændbånd bør checkes for tilspænding ifølge moment specifikationerne anført i sektion B i

Brugsanvisningen.

d. Der bør anskaffes et materiale sikkerhedsdatablad for alle materialer der pumpes for korrekte håndteringsinstruktioner

1.9 KEMISK KOMPATIBILITET

AROVRRS¡L, ,. Når en pumpe specificeres til en bestemt applikation skal p,umpens væskeberørte materialer og.

membrän materialer være kompatible med procesvæsken. Se Wilden Chemical Resistance Guide (E4)

eller kontakt Deres forhandler.

AROVnnStU b. Eksplosiv reaktion: Visse materialer såsom halogeneret kulbrinte opløsningsmidler bør ikke pumpes
med en aluminium pumpe på grund af en mulig eksplosiv reaktion.

AROVRnS¡I' ,. Visse materialers kemiske kompatibilitet med en speciel pumpe konstruktion, specielt plastik væske
berørte dele, kan ændre sig nårmaterialekoncentration og temperatur varierer. Kontakt Deres lokale
forhandler.r z.o onlrt

A,novnnsr L: 2.1 Sørg for at alle brugere er korrekt trænet i og anvender sikkerheds- og vedligeholdelsesanvisningerne
anlørti denne sikkkerhedsmanual, Pump Users's Guide og pumpens brugsanvisning.
Derudover bør sikkerhedsbriller og høreværn anvendes når det er nødvendigt.

Temperaturgrænser

Polypropylene
PVDF

Carbon-Filled
Acetal

Teflon@ PFA

Neoprene
Buna-N@

Nordel'
Viton@

Wil-FlexÌM
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

-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

1 50'F
300'F
200'F
1 80'F
280"F
350'F
225"t
1 50'F
220"F
300"F

t0
to
to
to
to
to
to
to
to
to
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WILDEN PUMP & ENGINEERING CO.

x¡lyrrörunvnlLtsuusTt EDoTE

Lue tämä turvallisuustiedote aina ennen pumpun asennusta, käyttöönottoa ja huoltoa. Tämä turvallisuustiedote koskee kaikkia
WILDEN pumppumalleja ja sisältää ohjeet pumppunne turvallista asennustá, käyttöä ja huoltoa varten.

Yksityiskohtaisemmat ohjeet on annettu pumpumallikohtaisesti Käyttö ja Huolto käsikirjassa.

Käsikiriassa varoitetaan mahdollisista vaaratekiiöistä. Vaaratekijöiden kohdalla tekstissä käytetään alla olevaa varoitusmerkkiä.

oVAR0ITUS = turvatoimien laiminlyönti voiaiheuttaa henkilövahinkoja, invaliditeettia, hengenmenon tai huomattavia tuote- tai
omaisu usvahinkoja.

oVAB0ITUS

- Ïarkista, että vastaanotettu pumppumalli vastaa tilattua tai spesifioitua pumppumallia.

- Kiristä kaikki pumpun pultit kiristysmomenttitaulukon 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 luokiteliut pumput on desinfioitava ennen käyttöönottoa.

.VAR0ITUS

- Puhalla paineilmalinjaa 10-20 sekuntia ennen pumpun liittämistä, näin varmistat ettei paineilmalinjassa ole epäpuhtauksia.

- Käytä aina suojalaseja pumppua käsitellessäsi.

Rikkoutunut kalvo voi aiheuttaa vuodon ja pumpattava neste voi roiskua poistoilman mukana ympäristöön.

A

A

A
A
A.VAR0ITUS: Alä 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 WILDEN pumppuja voidaan käyttää_uppopumppuina ainoastaan jos sekä pumpun nesteosat että ilmaosat ovat yhteensopi
vat pumpattavan nesteen kanssa. Mikäli pumppua käytetään uppopumppuna on poistoilma johdettava letkulla riestepinnân
yläpuolelle.

1.2 Jokaiselle WILDEN pumpulle on ilmoitettu suurin sallittu kiintoainekoko. Mikäli on mahdollista, että kiintoainekoko ylittää
suurimman sallitun koon, on ennen pumppua asennettava imusuodin estämään pumpun rikkoutuminen ja käyttäjäri vahin
goittuminen.

1.3 Asennusohjeet

Pumppumallien yksityiskohtaiset asennusohieet löytyvät valmistajan Engineering, Operation, and Maintenance Manual osasta 7.

.VARO|ÏUS:1.4 Varmista että säiliössä, mistäneste pumpataan, 0n riittävän suuri korvausilma-aukko. Pumpun suuri imuteho
voi aiheuttaa säiliön litistymisen, jollei korvausilman saanti ole riittävä.

WILDEN PUMP & ENGINEERING CO. .22069 VAN BUREN STREET. GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
www.wildenprimp-com

oVAROITUS: Kaikki imu- ia poistoputkeVletkut ja liittimet on mitoitettava riittävän kestäviksi käytetyn paineen ja lämpötilan
su hteen.

.VAR0ITU$: Äta ytita 0,7 bar nestepainetta pumpun imupuolella. Ylipaine voi aiheuttaa ennenaikaista kulumista ja osien vioit-
tumista.
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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.

A.VARO ITUS : 1 . 6 L¡iMPöil LASTA JOHTUVAT VAARATEKUÄT

A
Tarkista, että pumpattava neste on pumpun nesteosien materiaaleilta ja annetuilta lämpötilaraioiltaan yhteensopiva.
Soveltuvuuden voi tarkistaa materiaalitaulukosta WILDEN CHEMICAL RESISTANCE GUIDE (E4).

¡VAROITUS: 1.7 MELUSTA J0HTUVIA VAAROJA

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 NESTEETA

A.VAR0

A.vRno

a. Pum n rakenne-, ja huolto-oppaan kahdeksannessa luvussa annettuja huolto-ohjeita on noudatettava, lotta

b.Mikäli mahdollista on Teflon@-kalvoja käyttävät pumput varustettava Wil-GardrM kalvonvalvontajärjestelmällä. ïällöin
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 pumppukäyttäiän hankittava jokaisen pumpattavan nesteen
käyttötu rval lisuustiedote nesteen toi m ittajalta.

1.9 KEMIALLINEN YHTEENSOPIVUUS

A.vAR0 ITUS: a. Määriteltäessä pumppua määrättyyn käyttötarkoitukseen on pumpun nesteosien materiaalien sekä kalvo- ja
venttiilipallomateriaalien oltava yhteensopiva pumpattavan nesteen kanssa. Yhteensopivuus tarkistetaan
materiaalitaulukosta WILDEN CHEMICAL RESISIANCE GUIDE (E4) tai valtuutetulta WILDEN edustajalta.

ITUS: b. Räjähdys reaktio: Eräät materiaalit, kuten halogenoidut hiilivedyt, eivät sovellu pumpattaviksi
alumiinirunkoisella pumpulla, koska ne voivat aiheuttaa räjähtävän kemiallisen reaktion.

ITUS: c. Määrättyjen nesteiden kemiallinen yhteensopivuus pumpun nesteosien kanssa voi vaihdella nesteen
väkevyyden ja lämpötilan mukaan. Tämä koskee erityisesti nestettä koskettavia pumpun muoviosia.

2.0 KÄYTTö

A.VAROITUS: 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- ia
huolto-oppaassa selostettua käyttö- ja huoltomenettelyä.

Lämpölilarajat

0'C to 79'C
-1 2'C to 1 07'C

-28.9'C to 65.6'C
-28.9'C to 148.9"C

--17.8,'C-to 93.3:C

-12.2"C lo 82.2'C
-51 .1'C to 137.8"C

-40'C to 176.7'C
-40'C to 107.2'C
12.2"C to 65.6"C

-28.9'C to 104.4"C
4.4'C to 148.9'C

Polypropylene 32'F to 175"F
PVDF 10"F to 225'F
Carbon-Filled
Acetal -20"F to 150"F

Teflon@ PFA -20"F to 300'F
Neoprene 0?F to 2003F
Buna-N@ 10"F to 180'F
Nordel@ -60'F to 280"F
Viton@ -40"F to 350'F
Wil-FlexÌM -40"F to 225"F
Polyurethane 10"F to 150'F
SaniflexrM -20'F lo 220"F
Teflon@ PTFE 40"F to 300"F

WILDEN PUMP & ENGINEERING CO..22069 VAN BUREN STREET r GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
www.wildenpump.com
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WILDEN PUMP & ENGINEERING CO.
EfXEIPIAIO ATOAAEIAT
IupLnl,ripropcr oto e'y1erpíõro )"ertoupyícrç, ouvtrjpqo¡ç rcn 'ce1vu<óv oô¡1róv

IIANTA NA AIABAZETAI IIPOTA AYTO TO E|XEIPIAIO TPIN THN EfKATAIATA>H, THN EKKINHTH'H THN
TYNTHPHIH
Autó to lTXerpíôro oogcrl,eícrç é1er e<pop¡royri oe ó},eq 11ç crvrl,íeç WILDEN rcor neprlo¡rptíver oõ¡yíeç Tlcr rnv croqal"ri
l"ertoupliu, 1p¡oq rccn ouvtriprlor'¡ tqç ovrlíaç ouç.

Enrnpóo0etcr aæó cruró to e"yyetpíôro, l.enropepéotepsq nlr'¡po<popíeç, npotervó¡reveç oôr1yíeq ),ertoupyícrq rcar ouvt{pqonq Kcrl
o8r1yóç crvtrp.etónrorlq npoBlnpúrov, ôíôovror oto c,v,íotoryo eylerpíôroTelvrróv oôqyróv, l"ertoupyíoq rccrr ouvtripqoqç qç
ovtl,íaq.
Ie crutó to eylerpíôro pæopeí va npoerôoøor¡0eíte yrcr ôrcr<pópouq rcrvôúvouq. Autoú tou túnou ¡ npoerôonoír'¡o1 o¡pcrívetor pre

to crról,oueo orlpcr.

Kívôuvor ri pri crogcrl"eíç npcrrttr<éç nou ¡rnopeí vcr nporccrl,éoouv ooBopó tpa,upotropó, Oúvcrro ri oqpcrwrréç

^ ul"rr<éç (npréc.

.Anporoxu

A

. E)"é.ylre 'cov rúno tr1ç crvtl,ícrç nou ncrpol,dBcrte oe oúyrpron pe rnv napcr.yyelícr ooç.

. Iqí[te (ovú óIeç trç Bíõeq oúprpolva pe'nç npoôroypcrqéç rou æívcrro poæóv.

. A<pcnpéote ól,eç trç raneç11ç ¡ratcr<popúç.

' Or crvtl"íe.ç nou 0o l,ertoupyrioouv oov unoppúyreçnpénu vo ó1ouv KCll rcr, Bpelópeva Kû,l rcr ¡r¡ ppeló¡revcr ¡répq oupBord
pe to crvrl"oó¡revo uypó.

' Or crvtlíeç nou l"ertoupyoúv ocrv unoBpú1reç æpéner vo rilouv ot¡v e(crycoyi tou oépa øpooap¡roo¡révo ocol,rivo o oæoíoq vcr
ratal,rlyer navo c;nó r¡v enr<pávero tou uypoú.

. Or avtl"íeq æpéøer vcr (enlévovrcrr rccrl"ú ¡re vepó, nprv r¡v eyrcrrúotoo¡.

. Or crvtl"íeç FDA, USDA rcn 34, npéner va anol.upcrívovrcr,r nplv tqv lpriorl rouç.

IIPOEOXH
. Ee<puoll(te trp ypcr¡rpri tou crépcr yro 10-20 ôeutepóIerro nplv vo ouvôéoate tqv crvtl,ícr rccn BeBcrrol0eíte órr ó1"r"¡ r'¡

orol"¡voypcr¡r¡rri eívor r< crOopri onó orouæíô ra.
. lldvtcr vcr <popúte lu,"I,g croçcú"eíaç,,ótov lerroupyeí ¡ crvrlío. Av o¡úoer r<únoro ðrúgpoy¡rcr, to crvtloú¡revo uypó

¡rnopeí vcr ertrvcrl0eí anó rrlv e(a1o1ri tou oépo.

IPOIOXH: 'O},eq or ool,qvolpcr¡r¡réç rcn tcr e(crpci¡rcrtú touq apéner vo oleôrú(ovrcrl Trcr. vcr ovré1ouv t¡v øíeo¡ Kcn rlv
0ep¡rorcpcroícr tolv npoõrcrypoqóv.

IPOIOXH: Nct pqv uæepBoívete ra 0.7 bar (10 psig) níeor1 u^¡poú otrlv eíooõo tqç avrlíoç. Ârcrrpopetrr<ú ð¡proupyeúror
rcívôuvoç npó<opqç <pOoprÍç tqq awï,íaç.

IPOIOXH: H níao1 tou ctépo tpotpoôooícrç vû, ¡rlv uneppaívar ra 8 bar (125 psig). fta trç crvrl,íeç ¡ra rpoôrolpcrrpéc UL n
níeo1 tou crépcr vcr ¡rqv uneppoíver to 50 psig.

1.0 r\óyo tqç nalrvõpoprrcriçX,erroup1íoç rnç ovtl"ícrç, pnopeí ycr oopBpúv ôrcírpopeç crotú0eraç rattÍ tqv rovovrrri l,erroup1ícr
trlq cr.vtlíeç. Ilpéæer l"ornóv or crvrlíeç æou é1ouv æóôra vo Brôóvovtúr oe ¡reruî,},rr<( / ror¡revévto póor1.

I .1 Ot neprooótepeç owllge WILDEN pnopoúv vcr lerroupyrloouv ocr.v r¡noppúpeç póvo crv ól,cr ta ¡répn touq.eívcn ou¡rBa.tti pe
to avtloú¡revo u1p^o., Eúv ¡ crvrl,ícr npércerror vo epycroOeí oav uno$púpcr, zlpéner vcr é1ouv orqv e(ayo1¡ tou aépa
npoocrp¡roo¡iévo oorl"rivcr o onoíoq vcr rotcrl,r]yer núvo¡ crnó tqv eæirpúveio tou uypoú.

1.2 KúOe ovtlía WILDEN, éyer évcr péyroro ópro ôrél,euo¡q otepeóv. 'Otav unúp1er nrOovóclto vo ovqppoqnOoúv otepeú
¡re'y,cl.utépaq Srcr¡rétpou, Ocr npénet vu T ono0eteírû,r évu qíl,rpo oq ypu¡r¡rri oVuppó<pqo¡ç óote vcr e¡rnoôí(etcn ¡ npórclr¡o'¡
fiÀúfJnc otrlv avtÀio ror tulóv rívôuvor otov lerprotri t¡ç.

1.3 Oõnyíeç eyrotúotcro¡ç
ct. Âento¡repeíç oôuyíeç eyrccrtriotoôriç ôívovtcn oto T¡ri¡rcr 7 tou eylerpíðrou yntoupyícrç Kcn ôuwrip¡ôr1ç qç crvtl,íoq.

IIPOIOXH: 1.4 E(ao<políors KcrIó e(crepropó tu1óv ðo1eí<ov crnó tc, onoío yívercn r1 tÍvtl,r1o,1tou ulpoú. Aó1o qç ¡reyrÍIr1ç
üv€r.ppoqnnKr¡ç uccrvórrltcrq t¡ç ovrlíaq, pæopeí to ôoyeío vo erpcryoú edv Esv õro0rirouv enopx¡ e(creprogó.

A
A
A

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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Arpo>oxn' 1.5 HAEKTPIKOI KINAYNOI
Ilúpte pérpo crTlorpolnq otqtrroú uler<yrotoú. Mæopeí va npo{c.vqHr.l onrve'{paq, crôrxd, ótuv ôrurtvoúvtut uÚrplurctu u1¡ru. H

^ 
avil,icr, or ootl,riveç, or ptíveç, or oe(c¡revéç rj tulóv dILo ulrrú npénet vcr eívcn lerropevo.

/!\npo:oxH: 1.6 KrNÀyNoI @EpMoKpArIAr
To ovrloúpevo uX,rrcó npéæer vc eívcn ou¡rpató ¡re to ulrr<ú rotooreu{ç 1qç,_cr11|,ícrç_qo1 rct ou1KtKpr¡rÉ,vct ópro 0epporpooíuç
ouróv, ónóç ourú erOéiovtat otov Oô¡1ó Xr¡¡lrriç Av0ertrrónltcrç tr1ç WILDEN (E4).

1.7 KINAYNOI IIAPA|OMENOI ATIO OOPYBO

a. O.Oópupoç cr6 ovtlíoç pnopeí vcr .(enepúoeí yo, 7 5 dbp oe opto¡réveq X,ettoupyíaç, ónoç ny. oe øepíætóor'¡ tpo<po8ooícç pe

aépo uÛnlúc níeor¡ç ri oe leitoupyía oe ¡nrpó r1 oe ¡rr1ôevrró povo¡.retprró.

llgporetc¡rév¡ æepíoõoç l.erroupyícrç rcótco onó tétoreç rotcrotúoerç ¡rnopeí vc ô¡¡uoupyrioer rrvôúvouç oto lerproci rovtú

^ 
orrlv avrl,ío. Xprlorponotriore rcrtdl"l,r¡l,eç ouoreuéç npootcroícrç cr1ç aroriç.

,/!\npo>oxH: r.s ErltKrN^YNA YAIKA
. Or oôr11íeç oro rpri¡ro 8 TOn pnx0 eylerpröíou Àertouplícrq ror ouvtripqoqç npÉ,na vo c¡rol,oueoÚvtor

1CùV '[(Dv

cl'tro(-'¡
. 'Or¡ou eívor ôuvoróv or ovtlíeq WILDEN pe

El,é11ou Á,rcrppoóv Ârcrgpa"y¡rútov to onoío
crlv ovrl"íc.

vcr e<ooôrtifovror us ro WIL-GARDTM II l,úotnua
tou õrcr<ppiiy¡ro"oi nprv enrrív8uvc, ul,rrú e(o1Öoúv

. IIAPATHPHIH: 'OIor or oqrrctripeç-rar o^r píôeç æpéæe^r vo, ele110oúv óote.ralcnprd(ouv pe trç npoôrayparpéq ponóv
oúorpr(rìç nou ava.gépovrcl oro reqúIcrro 8 tou eylerpíErou telvtróv oõr11róv, Àetroupyíaç rcrt ouvrqp¡or¡ç tr¡ç avtÀícrç.

. O lerprouiç 0a npén* vo ororrrioer ro 'Evtuno ltorleícov Aorpol,eícrq Yltróv crnó tov øpoprlOeuqi yro ól,ct tcr
avtl"oripevo ulrrcú ¡re oôqyíeç oa¡orriç Xpionc,

I.9 XHMIKH IYMBATOTHTA
A ntototH: a. 'Orov æpo8raypú<pere crvrlía yrrr ouïKeKprpévr1 eçappoyri, to ppeló¡revo ul,rrú rotcroreu{ç tnç q,vt},íaç Kot Ícr

el,aoto¡repri uX,rr<i npéner vcr eívor ou¡rBotó ¡re to u1pó.

flcrporaloúpe oupBoul,euteíre rov oôr1yó Xr1¡ur',iç Av0ercrrótrl1qç rr1ç WILDEN (E4) ti tov toærró

^ r(oüoroôotr1¡révo ðrvtrnpóorono tr1ç WILDEN yro æeprooótepeç øl,qpo<popíeç.

/\ nporoxH: p. Erpr]rtrrri crvtíôpcror¡ : Meprrd ulmd óæo4. ôrg},úreç al,oyov<o¡rév<ov uôpoyovovOpór<<ov ô^ev æpéæer va

^ 
dvrl,oúvto.r pe ovtl,ícr rcotiroreuao¡rév¡ anó al,ou¡rívro e(crtíaç ær0crvriq erp¡rtrrriç crvdòpcro¡ç.

,/!\ npO:OxH: y. H Xnprrú ou¡rpcrtrr<ót1ca opropévcov ulrróv pe ouyrcercpr¡róv¡ç rcrtoorceuriç avtX,ío, erôrróte-po pe æX,crotrrú' ppbþ¡revcr ¡iéþ¡, nrOavótdrcr vû, cl,l,ú[ouv rca0óç-n ouyrévtp<oor1 ul,rroú rar r¡ O_eppo-rpaoíc norríl.ouv.
flaþaroX,oú¡re ou¡rpouÀeuteíre rov rozrrr<ó e(ouoroôoqpévo crvoæpóoo7to îîç WILDEN 1rc. neptooótepeç

A
nX,qpotpopíeç.

2.0 AEITOYP|IA
ilPOIOXH : 2.1 Beporro0ewe ótr ó1,or or lerproréç eívur eno,próç erncrrôeu¡révor Kctt^Xpnotponotoúv crç oo.<poleíç æporttréç

l,eitoup1íoç rctn ouvtrlpnóIi nou neprypúqorür oro eylepíôro crorpo.Ieíaç, otov oôr1yó Xpiorn Kcrl oro
pnÍû,vo/,oÏlKo eTxelptÒro 

^elroDpÏlclç 
Kql oDvîIpnonç.

Opio Oep¡rorpooícrç

Polypropylene
PVDF

Carbon-Filled
Acetal

Teflon@ PFA

Neoprene
Buna-N@

Nordel@

Viton@

Wil-FlexrM
Polyurethane
SaniflexTM
Teflon@ PTFE

-20'F to 150"F -28.9"C to 65.6'C
-20'F to 300"F -28.9"C to 148.9"C

0"F to 200eF :17.8e0 to 93,3:C
10'F to 180"F -12.2'C lo 82.2'C

32'F to 175'F
10'F to 225'F

-60'F to 280"F

-40'F to 350"F

-40'F to 225"F
'10'F to 150"F

-20"F Io 220"F
40'F to 300'F

0'C to 79'C
2'C to 107'C

-51.1"C to 137.8'C
-40"C to 176.7"C

-40'C to 107.2"C
12.2'C to 65.6'C

-28,9"C to 104.4'C
4.4'C to 148.9'C

WILDEN PUMP & ENGINEERING CO. o 22069 VAN BUREN STREET . GRAND TERRACE, CA 92313 TEL (909) 422-1730 FAX (909) 783-3440
www.wildenpump.com



EC Declaration of Conformity

Manufacturer Name: Wilden Pump and Engine,:ring Company

Manufacturer Address z 22069 Yan Buren Street
Grand Terrace, California 92313-5607 U.S.A.
Tel. (909) 422-1730 Fax (909) 783-3440
www.wildenpump.com

Declare that the machinery described below complies with the relevant essential health and
safety requirements of Part I of Annex I of the Machinery Directive 98ß7ß,C.

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 -

i

EN 418

EN 60204-l

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
eontrol 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:

J Ail

Signature

Signature

Atldress

Full Name of Authorized European Representative:
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SEGTICDN I
WILDEN Pl.l]l,IP DESIGNATION SYSTEn,I

T or AZI xxXX/XX/XX IXXXI (xxx)
O-RINGS

VALVE SEAT
VALVE BALLS

DIAPHRAGMS
AIR VALVE

CENTER BLOCK OR CENTER SECTION SPECIALTY
CODE
(rr APPUCABTE)

AIR CHAMBERS OR CENTER SECTION

PARTS

ln the case tllhere a center seclion is used inslead of a center block and air chambers,
lhe designation will be as follows: Aluminum = AA, Teflon@-Coaled = CC, Nickel-Plated = NN, Polypropylene = PP

l*oo*

]|,fcDDEL T2 OR A2 ll,lETAL
Iì,IATERIAL CODES
WETTED PARTS

ALUMINUM
HASTELLOY

STAINLESS STEEL

AIR CHAMBERS

ALUMINUM
TEFLON@-COATED

NICKEL-PLATED

POLYPROPYLENE

CENTER SEGTION

ALUMINUM
TEFLON@-COATED

NICKEL-PLATED

POLYPROPYLENE

AIR VALVE

A = ALUMINUM
(ACCU-FL0TM PUMPS 0NLY)

B - BRASS

C = TEFLON@-COATED

N = NICKEL-PLATED

Z = ISOPLAST (LUBE FREE)

Buna-N, Nordel and V¡ton are registered trademarks of DuPont Dow Elastomers.
Teflon is a registered trademark of DuPont.

DIAPHRAGMS
BN = BUNA-N@ (Red Dot)
FG = SANIFLEXTM

ND = NORDEL@

NE = NEOPRENE

PU = POLYURETHANE

TF = TEFL0N@ PTFE

VT = VITON@

WF = WIL-FLEXTM (Orange)

VALVE BALL
BN = BUNA-N@ (Red Dot)
FG = SANIFLEXTM

FV = F00D GRADE VITON@

ND = NORDEL

NE = NEOPRENE

PU = POLYURETHANE

SS = STAINLESS STEEL
TF = TEFLON@ PTFE (White)
VT = VITON@ (Silver or White Dot)
WF = WIL.FLEXTM (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 = TEFLON@ PTFE

WF = WIL-FLEXTrvr

A=
H=
c_U

A=
c=
N=
P-

A=
c=
N=
P=

NOTE: ELASTOMERIC MATERIALS USE COLORED DOTS FOR IDENTIFICATION

1 WILDEN PUMP & ENGINEERING CO



sEcTloN 2
TI{E WILI'EN Pl']t,IP 

- 
I{Ol,v IT t,vOFlKS

The Wilden diaphragn purnp is an air-operated, poslt¡ve displacentent, selfprinting puntp. These drawings show the flow pattern
through the pump upon its initial stroke. lt is assumed the pump has no fluid in it prior to its initial stroke.

t

t

OUTTET

CLOSED OPEN

0PEltl CLOSED

I]'¡LEI

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
compressed air and liquid, balancing the
load and removing mechanical stress
from the diaphragm. The compressed air
moves the diaphragm away from the
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 is

free to move past the inlet valve ball and
fill the liquid chamber (see shaded area).

OUILEÏ

GLOSED

OPEf{

IiILET

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
center block while pulling diaphragm A to
the center block. Diaphragm B is now on
its discharge stroke. Diaphragm B forces
the inlet valve ball onto its seat due to the
hydraulic forces developed in the liquid
chamber and manifold of the pump.
These same hyclrauiic forces iiÍt 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 flll the
liquid chamber.

OUTTET

OPEN CLOSED

CLOSED 0PEl'l

lìttET

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 and one discharge stroke.
This constitutes one complete pumping
cycle. The pump may take several cycles
to completely prime depending on the
conditions of the application.

2WILDEN PUMP & ENGINEERING CO
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SECTION 3
I|ÚILDEN ]l,tODEL T2 ]l,lETAL
CAI'TICDNS - REAÞ FIR:ST!

@ 175"F
200'F
+180'F
280'F
+350"F
+225"F
150"F
220"F

@

@
@

TEMPERATURE LIMITS:
Polypropylene +32"F to
Neoprene 0"F to
Buna-N@ +10'F to
Nordel@ -60'F to
Viton@ -40'F to
Wil-FlexrM -40"F to
Polyurethane 10"F to
SaniflexrM -20"F to

0'C to 79'C
-17.8"C to 93.3"C
-12.2"C lo 82.2"C

-51 .1"C to 137.8"C

-40"C to 176.7"C

-40'C to 107.2"C
12.2"C to 65.6'C

-28.9"C to 104.4'C

CAUTION: Blow out air ljne 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

@

@

@

@
@

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. Ceftain 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.

NOTE: Before mark a line from each

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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SE(eTTON 4A,

WNLDEN M@ÐET. T2 ffiETAL /\
ì

- T2 (METAL)

BSP threads available.

SEGT¡CDN 48
DIMENSIONAL DRAI'UING
wIr*ÞEhü ktr@DEL A2 METAL AGG&r-FL(OTM

3/4'FNn

1/4"FNPT

AIR INLIT

1"FNPT

1/2'FNPT
AIR ilHAUST

31 I11t4R

794
't27.O
1n6 441t1ÃM
171 53t4
209.61t4
1q0 571t'.t

7701t?2
96.025t32
,AÊ'l 1tgF

279 4
254.O1

138 n57t16c
3657t'16

267.5t 17t321

lvlFTRlC fmm\STANI'lARfl linehìITFI\¡

DTMENSToNS - A2 (METAL)

SOLENOID-OPERATED

BSP lhreads available.

E
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J
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SEGTIO]{ 4C
DI]I,IENISIONAL DRAWING-, smflffitu@ffiw M@mffitu wæ Mffiw&tu ffi&Nffiffitrtu@ffi@A
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11/2',

FNPT1t2
EXHAUST

D
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SECTION 4D
DIMENSIONAL DRAWING
Rmgffiffi*mffiru M@mffirL Aæ MffiW&tu ffi&Mffi&stu@ffiwA
A@@&S-m#m-@rftÆ

43.6123t32
795/1 ARllffi-----rVI B,

'106.44 3t16

'17't 5Ê 2t4M
2n9 6a1aI

183.47 7t32
754211t22.t

9763 27t32H

41.31 5/8
2q5 311 5/RF

2ß6 710 1t2F

255.610 1/16
138 157t16.c
3491 3/8R

263.510 3/8
f\IFTFìlC lnrnr\STAltlflARfl /inehìtTFf\/t

DIMENSIONS - T2 (FOOD PROCESSING)

rG

1/2'' TRI-CLAMP rG

43.6
795/1 AR

127.OP

1fìA 44 3/16N

'171 5f\¡

209.61t4L

1qn 57'U2K

7543'lt3?
96.025t32
41 3'I 5/8G

295 35t8F

,^71t21t
255 ß1ll 1/16n
138.17t16C

34q1 3/R
263 5'10 3/8A

METRIC lmmìSTANDARD linchìITEM

DtMENSI0NS - A2 (F00D PRoCESSTNG)

SOLENOID-OPERATED

1/2" FNPT
1/4" FNPT
AIR INLET

F

A

L

M

H J

11/2',
K

P
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SECTION 5A
PERFOR]I,IANCE Gl.lR\'ES
NN@ÞtrL T2 RfiETAI RI'BBER-FNTTED
Height

widrh.
Depth

11 ' (27.94 cm)
,..10"/sz" (26.75 cm)

7%" (18.42 cn)
Ship Weight..........Aluminum 26 lbs. (12 kg)

Stainless Steel 36 lbs. (16.6 kg)

Hastelloy 40 lbs. (16 kg)

Air lnlet .......,;Á'(6.35 mm)
1n1e1................ .1 ' (2.54 cm)
0ut1e1.............. %' (1.91 cm)
Suction Lift................. ....17' Dry (5.18 m)

31 Wet (9.45 m)

Displacement per

Stroke 0.105 gal. (.41 l)1

Max. Flow Rate........35 gpm (132.49 lpm)
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 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 Nm'/h) air consump-
tion. (See dot on chart.)

Gaution: Do not exceed 125 psig (8.6 Bar) air
supply pressure.

Flow rates indicated on chaft were determined by pumping water.

For optimum life and performance, pumps should be specified so that daily operation
..,:ll ¡^lr i- !L^ ^^-¡^, ^J ¡L^ -..-- ^^-t^-^.paíameiei'S'vvili iaii in ine ûeiliei- 0i ine pijmp pei-îûimanûe Cijive.

SECTION 58
PERFOl:ltl,lANCE CT'R\'ES
Rfi@ÞtrL T2 RfitrITAT TTÐtr-FITTED

BAR FEET PSIG

300
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5

tl el
GPM

[/lnin
10 15 20 25

l38l [57] t76l tesl
Water Discharge Flowrates

30

[1 14]
35

l1 331

Hei9ht................................11 (27.94 cm)
width
Depth

10'%i' (26.75 cm)
7/^" (18.42 cm)

Ship Weight.........,Aluminum 26 lbs. (12 kg)

Stainless Steel 36 lbs. (1ö.ti kg)

Hastelloy 40 lbs. (16 kg)

Air lnlet .% (6.35 mm)
I n let.

0utlet
.1' (1.27 cm)
.%' (1.91 cm)

Suction Lift .5 Dry (1.52 m)

31' Wet (9.45 m)
Displacement per

Stroke 0.105 gal.(.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

Þsig (2 Bar) head pressure.

Example: To pump 16 gpm (60.6 lpm)
against a discharge pressure head of 40
psig (2.7 Bar) requires 60 psig (4 Bar) and
10 scfm (17 Nm3/h) air consumption. (See

dot on chafi.)

Caulion: Do nol 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.
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SEGTION 5C
PERFOR]I,IANGE Cl'R\lES
Height 11" (27.94 cn)
width
Depth

101'Á2" (26.75 cm)
7%" (18.42 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)

ln let 1 (2.54 cm)

0utlet .....%' (1.91 cm)
.6' Dry (1.83 m)Suction Lift

31 Wet (9.45 m)

Displacement per

Stroke 0.05 gal. (.19 l)'
Max. Flow Rate..........25 gpm (94.64 lpm)
Max. Size S01ids...................%' (3.1 B 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 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 Nm3/h) air consump-
tion. (See dot on chart.)

Caution: Do nol 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.

SEGTION 6
SI.'CTION LIFT CT.IR\'ES & I'ATA

BAR FEET PSIG
300

[25.5]

I ó41

I 275 120
L1 /l

250
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(scFM)
UMPTION
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225 100O
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6 200
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80
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0 0
GPM

lllninl
10 15 20 25

t38l t57l [76] [e5]

Water Discharge Flowrales
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[1 33]

Meter FT H,0 T2 Metal Suction Lift Gapability

E
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1B
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I
6

4

2

0
PSIG (¡

IBARI

10 20
t7l t1 4l

30
t2l

40 50 60 70 80 90 100
12.71 13.41 [4.1] [4.8] [5.5] [6 2] [6 e]

lnlet Air Pressure

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 fluld, elevation (atmospheric pressure) and
pipe friction loss all affect the amount of suction lift your pump
will attain.
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sEcTloN 7^,
INSTALLATTCDN - T2 ]I,IETAL
AIR-(OPERATED PI']I,IPS
The Model T2 Metal pump has a 1" (2.54 cm) inlet and %" (1.91
cm) outlet and is designed forflows 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 distribut¡on systems are available: LUBED AND LUBE-
FREE. The LUBED air distribution system consists of a brass
air valve body, aluminum air 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 sat¡sfy 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
leasl %" (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 pedormance 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 fioor. 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 speedin-g 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 o't 125 psi (8.6 Bar) depending
upon pumping requirements. The use of an air filter before the
pump will ensure that the majority of any pipeline contaminants
will be ellminated. 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 attention is not given to elevation (see pump
pedormance 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 considored ahoad of timo to mako sure that inadver-
tent restrictions 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.

When pumps are installed in applications involving flooded
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 7-10 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. (50 PSrG [3.4 BAR] FOR UL MODELS.)

BLOW OUT AIR LINE FOR 10 TO 20 SECONDS BEFORE
ATTACHING TO PUMP TO MAKE SURE ALL PIPE LINE
DEBRIS IS CLEAR. ALWAYS USE AN IN-LINE AIR
FILTER.

8WILDEN PUMP & ENGINEERING CO.



Sl.lGG ESTED I NSTALLATION
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)
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SEGTTCDN 7B - A¡R.(C(ONTROLLED
ST,GGESTED OPERATION AND
Il,lAI NTENANCE I NSTRI.'CTICDNS
OPERATION: Pump discharge rate can be controlled by limit-
ing-the -v,olume-and/or,,pressure,of,the- air suppty-tolhqp-ump,
(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 a-ll neçes_s,ary rep,a¡rg an{ fepLaceme-qLq. Ov€!: 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 downtime. 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.



sEcTroN 7c
OPERATTNG PRTNCIPLES BEFIIND
SO LENCDI D.(OPERATED Pl.' n,lPS
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 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 if this effect is not taken into account.

There are three coil voltage options available. One coil allows
lor 24Y 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 110VAC operation.

SECTTON 7D
TNSTALLATION - A2 ]l¡llETAL
ACCII.FL(OTM Pl.'Il,lPIS
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 lprn).
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) SOL|DS. 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: Thê solenold 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
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SEGTION 7E - SCDLENCDTD CDPERATION
SI,GGESTED CDPERATION AND
]I,IAI NTENANCE I NSTRI,CTION:S
OPERATION: The speed of the pump is controlled electrically.
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 if an electric current had actuated
the solenoid.

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 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 pañ
numbers.

11 WILDEN PUMP & ENGINEERING CO.



TROI.'BLES}TOOTING
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
will not seal and air will simply flow through pump and out air
exhaust. Use only Wilden Glydrv 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.

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 freezes.
Check for excessive moisture in compressed air. Either install
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.

TROI'BLEISHOOTING
Pump will not run.
1. Check for pressurized air at the inlet. (Min. 45 psig.)
2. Check air inlet and filter for debris.
3. Connect a test lamp to the two wires which run 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 operator/coil
assembly to ensure that it is not clogged.
6. Check for a worn out air valve. lf air continually blows out
ule Ëxilausl lil vcly largc qualruucs, urc all varvu tcar¡i ilray uc
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 stroking.
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 elastomers.
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 air 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.

Solenoid valve fails to shiît electrically but shifts with
manual override.
1. lncorrect voltage, defective coil or wiring.

Solenoid valve fails to shift electrically or with manual
override,
1. lnadequate air supply, contamination, inadequate or
improper lubrication, mechanical binding in the valve.

Valve shifts but fails to return.
1. Broken spring, mechanical binding.

Excessive leaking from air valve vent.
1. Worn seals in air valve.

WILDEN PUMP & ENGINEEHING OO. 12



SECTTON AA
MCDDEL T2 II,IETAL
DI REGTIONS FOR DISASSEII,IBLY/REASSEIì,IBLY

1
GAUTION: 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 effects of contact with
your process fluid.

The Wilden model T2 has a 1" (2.54 cm) inlet and %" (1.91 cm)
iutlet and is desiQnedlor flows up to 35 gpm (13229Þm). Th-

consisti 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 pans.

TOOLS REQUIRED:
Adjustable Wrench
sÁø" Box Wrench
%" 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.

FI:*

Figure 2 Step 3.

DISASSEMBLY

Step 1.

Figure 1

Before starling 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)

Figure 3Step 2.

Utilizing the %u" box wrench, staft 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)

13 WILDEN PUMP & ENGINEERING CO.



Figure 4 Step 5. Figure 5 Step 6. Figure 6Step 4.

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 parts 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)

a

Step 7. Figure 7 Step 8. Figure Step 9. Figure 9
NOTE: Due to varying torque values, one
of the following two situations 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 assembly
(Figure 8/. 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
material) to ensure shaft is not nicked,
scratched, or gouged. Using an adjustable
wrench, remove diaphragm assembly
from shaft. lnspect all parts for wear and
replace with genuine Wilden parts if
necessary. figure 9)

WILDEN PUMP & ENGINEERING CO. 14



SE(GTION 88 - TI.IRB(O-FL(OTM PT'Iì,IPS
AIR I'ALVE I GENTER SEGTION
REPAIR T II,IAINTENANGE
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 dlaphragm shaft, provides the "trigge/'to tell the air valve to
shift. The following procedure will ensure that the air valve on
your Wilden pump will provide long trouble{ree service.

AIR VALVE BODY AND PISTON
ASSEM BLY AND DISASSEMBLY

The air valve body and piston can
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 end cap lnspect the piston and cylinder
bore for

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 SECTION
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 performance. The center
section GlydrM rings (02-3210-55-225) must be installed in the
appropriate grooves as shown (1, 3, 6, 8).

Figure C

lf the encircled "E" is not present,
(02-3800-09 or 02-3820-09) must be
(non-dented) shaft will not function
section O-rings (02-3200-52) must be
priate grooves as shown (1 , 3, 4, 6).

a pre-enhanced shaft
utilized. An enhanced
correctly. The center
installed in the appro-

ENHANCED SHAFT

r 3 68

ENHANCED CONFIGURATION

13 46

PRE-ENHANCED CONFIGUFATION

o

o
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PRE-ENHANCED SHAFT
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AIB I'AIIVE J CENT-ER SECTION
DlsAssE]l,I BLY, GLEAN t N(G,
I1{ISPEGTICDN
AIR VALVE/CENTER SECTION
REPAIR/MAINTENANCE
The center section assembly consists of both the air valve body
and piston, and the center section. The lube{ree 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 DISASSEM BLY
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
"D-shaped hole" in the top of the piston, and two small holes in
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). lf the 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 aÍier the above cleaning, ihe a¡r
valve should be disassembled as follows: Remove the snap ring
from the top of the air valve cylinder and apply an air 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. lnstall air valve to
center sect¡on and tighten to the required torque specifica-
tions*.

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 lubeJree Metal pumps are constructed with a polypropylene
center section with a thermoplastic bushing.(Lube{ree
aluminum center scctions 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, B).
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 3

2

Figure C

Figure D

Figure E

6
4 I

5
7
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SECTTON AD
REASSEMBLY HINTS & TIPS
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
ensLrre no damage is done to new seals.

. Stainless bolts should be lubed to reduce the possibility of

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-

a

a

a

. 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

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 Io the steel bore of the
shaft from the diaphragm assembly.

'115 in.-lbs. I13.0 m-NlVertical Bolts
28 ft.-lbs. f3B m-Nl0uter Piston, Rubber and Teflon'-Fitted
20 in.-lbs. t2.3 m-NlAir Valve, Lube-Free
30 in.-lbs. [3.4 m-NAir Valve, Lubed

Metal PumnsDescrinlion of Part
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SECTICDN 9A
EXPLODED I'¡EW/PARTS LISTING

T2
]l,IETAL

AIR-OPERATED
RUBBER/TPE.

FITTED

28

I

I

I

23

25

I
18

€Þ
<b

7

3

3 4

I

17

1

10

11 12
20
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Model T2 Metal Air-Operated RubberÆPE-Fitted Pumps

m-6430-0302-6430-0302-6430-0302-6430-0802-6680-03-7002-ô430-0302-6430-0302tß0-0302-6430-08428

02-6730-0302-6730-0302-6730-m15-6720-0808-6720-07t002-6730-0302-6n0-0302t730-0315-67m-084lilarìifold BoltWasher ;{'27

¡l/AN/A|\]/AN/A04-6400-0304-6400-0304-6400-0304-6400-030+6400-084He)( Nüt i1-20, S.S.-- (Nol Shol¡/0t0

02.1200.564Val|le Seal 0.Rillû'25

021120-0402-11m.0302t120.0102.1120t102t1m.0302-1120.0402.1120.03021120.0102r1m.014llalve Seal24

02-1080.564l/alve Balh'23

02-3510-9902"3510-9902{510-9902-3510-9902"3510-9902-3510-9902-3510-9902-3510-990¡3510-S91Müffhr22

02-6080-03m,6080-03m-6080-0302-6080-0802-6080-mm-6080-0302-6080-m02-6080-0302-6080-084l\4af]ifo¡d Bolt 

'{116 

x 8lt21

02-5080-0402-5080-0302-5080-01-0302-5080-0102-5080-03t002-5080-0402-5080.0302-5080-01"0302-5080-011lfìht Ho|'lsifìq20

02-5020-0402-5020"03m-5020-01-0302-5020-0102-5020-m-7002-5020.0402-50m-0302-5020-01"0302-5020-011Discharge Manifold19

02-5000-04m-5000-03m-5000-0102-5000-0102,5000-0302-5000-0402-5000-m02-5000-0102-5000-012Lhuid Chamber18

02-4550-0402-4550-0302-4550-0102-4550-01024550.03024550-04024550-03m-4550-0102-4550-012Pislofìs - 0uter17

J6-
02-3700-0802-3700-08m-3700-0802-3700-0802-3700"0802J700-08m-3700-0802-v00-0802{700-082Pistons - lr]ner15

02-6802-0802 6802 08m 6802 0802"6802 0802-680¡08m'6802-0802"6802.0802-6802-0802-6802-0820isr Spring14

02t150-0802-6150-08N/Rl\iiR02-6150-0802-6150-0802-6150-08N/RN/B2Stud 
31116 x llf13

02"3800-09-0702-3800-09-0702-3800-09-0702-3800-09-0702-3800.09-0702.3800-09-0702-3800"0$0702J800-09-0702¡800-09-071Shaft12

02.3210.55.22502.3210.55.22502.3210.55.22502.3210.55.225m.3210.5õ.22502€210.55¿2502.3210.55.22502-3210.55"22502.3210.55¿254Cefller $ectioll ûlvdfr fiil]o11

02-6000-m02-6000-0302-6000-0302-6000-0802-6000-0302-6000-0302-6000-03m-6000-m02-6000-084Air\/alveScrewsf{0x 6'10

02-3500"52-1 1002-3500-52-1 1002-3500-52-110m-3500-52110m-3500-52-50002{500-52-50002-3500-52-50002{500-52-500m-3500-52-5001
0

02-3180-0102{180-01m-3180-0102-3180-0102{180-2002-3180t0m-3.180-2002-3180-2002-3180r01

lr4ljfller Plale Gasket- 8üfla-Nþ

l\'fufhr PlaleI
02-3150-0602-3150"0102-3151-2002-3151-2002"3151-2002-3151-201Cefìter Sectiolì'7

02-2600-5202{600-52

02-3150-01

012600-5202-2600-52

02{150-0102-3151-20

02-2600"5202-2600-5202¿600-5202-2600-5202{600-521AirValve Gasket - Buna-N@6

l2-3200-52¿0002-3200-52-20002-3m0"52-20002-3200-s2-20002.3200.52.200m-3200-52¿0002-3200-52-m002-3200-52-m002,3200 52"2002Air Valw Cap O-Rino5

02-2650-030¡2650-0302"2650-0302-2650-0302-2650-0302¿650-0302-2650-03022650-0302{650-032Snao Riflo4

02-230 t-2302-230t-2302-23011302-2301-2302-2301-2302-2301"2302-ß01-2302.2301.2302.2301.231

^ir 

Valvc Cip Mcuidc {To0)3

02-2331-2302-2331-2302-2331:¿302-2331-2302-2331-2302-2331-2302-2331-23m-233t-2302¿331-2312

02.200r.0102.2000.0i02.2000.0702¿000.0702-2000.0602'2000.0i02¿000.0im¿000.0702.2000.071

AirValw Cap wo/Guide (Eottom)

Air Valve Assemblyl1

P/NP/NP/NP/NP/NP/NPiNP/NP/N

T2t
HNNB

r2t
SAAB

T2l
AAAB-flfl3

T2
AAAB

T2t
sPPN-070

rzl
HPPB

T2l
SPPB

T2l
APPB.OO3

T2l
APPB

otv.
Per

PumoDescript¡onItem

02-6680-m-70m-6430-0302"6430-030¡6430-0302-6430-084I\,,lanifold Bolt Nutí11628

08-6720-07J002-6730-mm-6n0-0302-6730-0315-6720.084Manifold EoltWasherf27

01t470-03-20001-6470-03-20001-6470-03-20001t470-03"20001-6470-03-2004llex Ntlt f¿0, S.S.-- {Not $otlln)¿o

02.1200.5û4lfaltle $eal 0.Ring-25

02r120.0302-1120.0402.1120.0302.1120.0f02.1120-014l/ake Seat24

02-1080.564l/alw Balls-23

02-3510-9902-3510-9902-3510-9902{510-99m-3510-991ll4ufller22

02$080-0302-6080.0302-6080-m02-6080-03m-6080-084l\4anifold Bolt l(116 x 8f'21

02-5080-03t002"5080-0402-5080-03m-5080-01-0302-5080-011lnlet llotlsirtq20

m"5020"03t002 5020-0402 5020 0302-5020.01t302.5020-011Discharge l\,,lanilold19

m-5000-0302-5000-04m-5000-0302-5000-0102-5000-012Lhuid Chamber18

02-4550-0302"4550-04m-4550-03m"4550-0102-4550-012Pislons - 0l]ler17

021010.562I)iaphragm-10

02{700-08m-3700"0802-3700-0802{700-0802-3700-082Pistof]s - lnner15

m-68m-0802t802-0802-6802-0802-6802-0802-6802-082Disc Spillg14

02t150-0802t150-08m-fi50-08NiRN/R2Stud %:16 x 1f'13

02-3800-09-07m-3800-09-0702{800-09-0702-3800"09-0702-3800.09-071Shaft'12

02.3210.55¿0002-3210-55-20[02"3210.¡¡.20002.3210.55¿00m.3210-55.20[4Slhper $eal l$ee oaoe 24)

02-3200.52-200m.3m0.52.20002.3200-52.20002.3200.52¿0002.3200"52.2004Celller Secli0n 115 70 Shore 0.Bill0 - Blllla.l,|o11

02-6000-03-20002-6000-03t0002"6000-ß-m0m-6000-03-20002-6000.03r004Air Valw Bolts i4-20 x 6f'10

02-3500-52-50002-3500-52-500m-3500-52-500m-3500-52-50002-3500-52-5001¡/ltlflhr Plah Gasket - Buna-¡]oI
02-3180-2002-3180-m02-3180-2002-3180-2002-3180-m1lllulfhr PlateI

02-3151-m-200m{151-20-m002-3151-20-200m-3151-20-200m-3151-m-2001Cef|ler Soct¡on - Lube-free'7

m-26û0-52m-2600-5202¿600-5202-2600-5202-2600-521Air Valve Gaskt- Buna-N66

02¡200-52-20002-3200-52-20002-3200-52-m0m-3200-52-200m-3200-52-2002Air Valve Cap O-Rinq5

02-2650-0302-2650-03m-2650-0302-2650-m021650-032Sfìap RiflgÁ

02-2301-23-m002¿301-23-m002-230r¿3-20002-2301-23-20002-23fi-n-2001AirValve Ca0 øPIastic Glride {Too)

02-2331-23m-2331-2302-2331-2302-2331-2302-2331-231Air Valve Cap úo (]uide 
{Sotlom)2

02¿000.65.20002.2000.65.20002-2000-65¿0002-2000.65.20002-2000.65.2001Air Valve Assembly - lube-lree'1

LF
P/N

LF
P/N

LF
P/N

LF
P/N

LF
P/N

olv.
Per

PumpDesGriptionllem

M2l
sPPZ-070

M2l
HPPZ

Mzl
SPPZ

M2t
APPZ-003

M2l
APPZ

Manifold Eolt Nlll tfl6

Lube.Free Model M2 Metal Air-Operated RubberÆPE-Fitted pumps

lAir Valve Assembly includes items 2, 3, 4 and 5.
-Refer 

t0 corresp0nding elastomer chart for metal pumps in Section 8.
--Part 

t0 be used with P/N 02-6000-03 to secure air valve and muffler plate,

NOTF: l/odels T2lSPPN-070 and M2lSPPZ-070 have 1,5" cast tri-clamp inlet and outlet p0rts and us0 wing nut typ0 faston0rs on mrnifold b0lh.

All boldlace ¡lems are primary wear parls.

-003 Specialty Code = Alloy-Fitted
-005 Specialry Code = Lube-Free, Alloy-Fitted
-070 Specialty Code = Saniflo FDA
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SEGTION 98
EXPLODED llIEw/PART:s LI:STING

)T2 29

28

Il,lETAL
AIR.OPERATED

TEFLCDN@.
FITTED

18

1

24

26

17

21

7

3
cþ
<Þ

6
ft

1 16

{_o10 2

5 Standard
Assembly

11 12
4

STAINLESS STEEL PUMP
DIAPHRAGM & PISTON ASSEMBLY

1514
3

-22
20
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Model T2 Metal Air-Operated Teflon@-Fitted Pumps

02-6430-0302-6680-03"7002-6430,0302-6430-0302-6430-0302-6430-03Man¡fold Bolt Nut %r16 02-6430-0302-6430-0302-6430-03

15-6720-08Manifold Bolt Washer 
,l" 02-6730-0302-6730-0302-6730-0315-6720-0808-6720-07-7002-6730-0302-6730-0302-6730-03

04-6400-0304-6400"0304-6400-0304-6400-0304-6400-03s.s,-'Hex Nut

02-1200.5502-1200-55llalve Seat 02-1200-5502-1200-5502-1200.55021200-5502-1200.5502-1200-55021200.55

02-1120-04021120-03021120.0102-1120"0102-1f20.0302"f120.0402-1120.0302-1120.0102-f120-01Valve Seat

02.1080.5502r080-55021080.5502¡080.5502-1080-55Valve Balls 021080.5502-1080-5502-1080"5502-1080.55

02-1010"5502-1010-5502-10r0.55021010-5502-10r0.5502-101 0-5502.101 0.5502-10f0.55021010-55

02-1060"51021060.5102-10ô0-5f02-r060.5102t060.5102¡060.5f 02-1060-5102-1060-5102-1060-51

02-3510-9902"3510-99Muffler 02-3510-9902-35'10-9902-3510-9902-3510-9902-3510-9902-3510-9902-3510-99

02-6080-0302-6080-0302-6080-0302-6080-0302-6080-0302-6080-0302-6080-0302-6080-0302-6080-03Mânifold Bolt 9{'-16 x 814"

02-5080-03015080-01-0302-5080-01 02-5080-0402-5080"03015080-01-0302-5080-0'102-5080-03-7002-5080-04

02-5020-0402-5020-0302-5020-01-0302"5020-0102-5020-03-7002-5020-0402-5020-0302-5020-01-0302-5020-01l\tlanilold

02-5000-0302-5000-0402-5000-0302-5000-0102-5000-01Chamber 02-5000-0402-5000-0302-5000-0102-5000-01

024600-0302-4600-0102-4600-0302-4600-0402-4600-0302-4600-0302-4600-01Pi$ons - outer 02-4600-0402-4600-03

02-6802-0802-6802-080¡6802-0802-6802-0802-6802-0802-6802-0802-68020802-6802-0802-680¡08

02-3820"09-0702-3820-09-0702-3820-09-070L3820"09-07Shaft 02-3820-09-0702-3820-09-0702-3820-09-0702-3820"09-0702-3820-09-07

Center Secl¡on 02.3210"55.22502-3210-55-22502-3210-55-22502-3210-55.22502-3210-55-22502-3210-55.225

02-6000-0802-6000-0302-6000-0302-6000-0302-6000-0302-6000-08Air Valve Screws 02-6000-0302-6000-0302-6000-03

023500-52-50002"3500-52-500l\¡uffler Plate Gasket - Buna-No 02-3500-52-1'10023500-5L110

02-3180-0102-3180-0102-3180-0102-3180-0102-3180-2002-3180-2002-3180-2002-3180-2002-3180-20l\/uffler Plate

02-3151-2002-3151-2002-3'151-2002-3151-20Center Section 02-3150-0102-3150-0f02-3150-0'102-3150-0102-31 51-20

02-2600-5202-2600-5202-2600-52012600-5202-2600-5202-2600-5202-2600-5202-2600-5202-2600"52Air Valve Gasket - Buna-N6

0¡3200-5¡200013200-52-200Air Valve 02-3200-52-200

02{650-0302"2650-03 02-2650-0302-2650-0302-2650-0302-2650-0302-2650-0302-2650-0302-2650-03

02-2301-2302-2301-2302-2301-2302-2301-2302-2301-2302-2301-2302-2301-2302-2301-2302-2301-23ilûuideAir Valve

02-2330-2302-2331-2302-2331-2302-2331-23Air Valve wo/Guide 02-2331-2s02-2331-2302-2331-2302-2331-2302-2331-23

Aû ì¡alre 02-2000-0702-2000-0i02-2000-0702-2000-0702.2000.0602-2000-0702-2000-0702-2000.0702-2000.07

Lube-Free Model M2 Metal Air-Operated Teflon@-Fitted Pumps

m-6680.mt002-6430-03m-6ß0-m02-6430-03m-6430-m4l\4aniiold Eolt Nut l{11629

08-6720.07t002-6730-0302t730-0302-6730-0315-6i20-08I[,,lafìilold Eolt lryasher f28

01-6470-03-20001-64m-03-20001-6470-03-20001-6470-m-m001-6470-03r004llex Ntll /¿0, S,S.-" {Not sho\llrì)21

02-1200.5502.1200.55m1200.5502.1200.55021200.554llalt,e Seat 0.Bins26

02-fi20-0302.1120'[402t120.0302t120.0102"1120.014llal|le Seat25

02.1080.5502.1080.5502-1080.5502"108[.5502'1080.554ìlake Balh24

02.1010.5502.1010.5502"1010.5502.1010.5502r010.552Diaohraom23

02.1000.5102.1000.5102-1060.5102.1060.5102-1060.512Bacþ!p Dhphraqm*22

02-3510-9902{510-9902"3510-9902{510-99m{510,991It4ufller21

02-6080-m02-6080-03m-6080-0302-6080-03026080-034ll4anilold Eolt;'1116 x 8lÉ20

02-5080.m7002-5080-0402-5080-0302-5080-01-0302-5080-011lnld Housino19

02-5020-03t002-5020-0402-50m-0302-5020-01-0302-5020-011Discharqe [¡atlifold18

02-5000-0302-5000-0402-5000-0302-5000.0102-5000-012Lioüid Chafnkr17

02-ô150-0802-6150-0802-6150-0802-6150.0815-6130-082Stt]d/8olt16

024600-03024600-04024600-0302"4600-0302-4600-012Pistons - o|lter15

02-3750-0102-3750-0102-3750-01m-3750-0102{750-012P¡slons - Ilìner14

02-680¡08mt802-0802"6802"08m$8010802-6802-0820isc S0rif]013

m.3210.55¿00

02-3820-09-07

02.3210.55.200

02-3820-09-07

02.32'10-55.200

02¡820.09-07
- 

02-3210-55'200

02-3820-09-0702-3820-09-071Shaftl12

02.321['55¿004Sliû[er Soal

m.3m[.52.20002.3200.52.200m-3200-52.20002-3200.52-20002.3m0.52.2004Celller Sorlioll 115 70 Sh0re 0.Rin0 - Bllf]a.llc11

02-6000-03-2000¡6000-0&20002-6000.03-20002-6000-03-200m-6000-03-2004AirVal\ie Bo¡h i4-20 x 6i,{'10

m-3500-52-50002-3500-51500m-3500-52-50002{500-52-500m-3500-52-5001l\4ufhr Plate Gaskd- Bl]fìa-NoI
02{1802002-3180-20m-3180-2002-3180-2002{18û{01l\'lutfhr PlateI

02-31s1¿O-20002-3151-20-20002{151{0-200m-3151-20-m002-3151-20-2001Cenler Seclion - Lube{ree'7

02-2ô00-5202-2600-52m-2600,5202{600-52m-2600-521Air Vall/e Gaskel - Buna-N66

m-3200-52-20002{200,5220002-3200-52-20002-3200-52200m{200.52¿002Air Valve Cao 0-Riflû5

m-2650-03012650-0302-2650-03022650-03m-2650-032Snan Rino4

m-2301-23-m002-2301t3-20002¿301{}m002-2301-23-200m-2301¿3-m01Air Valw Cap øPla$ic Gljide {To0)3

02r331{302¿331"2302-2331-2302-2331-230L2331"231Air Val\/e Cao Mo G|'lide (Bottofn)2

02-2000'65.20002¿000.65.20002.2000'65¿0002.2000.65.20002-2000.65.200IAh ìlalve Assembly- lllbe'lree'1

LF
P/N

LF
P/N

LF
P/N

LF
P/N

LF
P/N

otv.
Per

PümIDescriotionItem

¡ltzt
sPPZ-070

M2t
HPPZ

M2t
SPPZ

M2t
APPZ-003

M2t
APPZ

rAir Valve Assembly includes items 2, 3, 4 and 5.
-Required 

only forTellon@-fitted pumps. SaniflexTM bachup diaphragms, P/N 021060-56, are available up0n request. Please c0nsult your local distributor.
-tPart t0 be used with P/N 02-6000-03 t0 secure air valve and muffler plate.

NOTE: lModel T2ISPPN-070 has 1.5'cast tr¡-clamp inlet and outlet ports and uses wing nut type fasteners 0n manifold bolts.

All b0ldface ilems are pr¡mary wear parts. 
21

-003 Specialty Code = Alloy-F¡tted
-005 Specialty Code = Spark-Free, Lube-Freefiurbo
-070 Specialty Code = Saniflo FDA
-073 Specialty Code = Saniflo FDA, Lube-Free/Turbo
-200 Specialty Code = Lube-Free
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SEGTTON 9G
EXPLODED VIEW/PARTS LISTTNG

A2 27

26

n,lETAL
ACGU.FLOTM 16

I

I

22

23

24

15

I
\.é

\
Þ't.
I

19
o 5

0

l1
2 3 21

3 4 I

14

1

@
Standard
Assembly

I 10 17

r-
NOTE: Teflon@ Diaphragm Models Assembled With

Teflon@ Gasket Kit At Factory (Not Shown)

11

Teflon@Assembly
1310

18

I
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Model A2 Metal Accu-FlorM Rubber/TPE-Fitted Pumps

026430-0302-6430-0802-6430-084l\4anifold Bolt Nut27 0¡6680-03"7002-6430-0302-6430-0302-6430-0302-6430-08

15-6720-084l\4anifold Bolt Washer26 02-6730-0302-6730-0315-6720-0815-6720-0808-64q:ql70

02-6680-03-70
!4t39m
02-6430-03

02-6730-0315,6720-08 08-6720-07-70

04-6400-0304-6400-0304-6400-0304-6400-0804-6400-084Hex Nut %-20. S.S.--. lNot Shor{,nì25 04-6400-0304-6400-0304-6400-0304-6400-0804-6400-08

4Valve Seal (}-Rino*24 02-1200.5502-1200-5502"1200"5502-1200-5502-1200-5502-1200-56

23 02-1120-0t02-1120"0302-1f20-0402t120"0302-1120-0102"1120-014Valve Seal 02-1120.0302-1120"0{02-1120-0302,Í20.01

4Valve Balls*22 021080.5502-1080-55021080-55021080-5502-1080-5502-1080-56

2Dia0hraqm-21 02-1010-5502-1010-5502-1010-5502t010-56 02-1010.5502-1010-55

il/RN/nN/nN/Ril/n2Back-üo I)iaohraom*-2î 02-1060.5102-1060"5102-r060-5102-1060-5102-1060-51

02-3510-991Muffler19 02-3510-9902-3510"9902-3510-9902-3510-9902-3510-S902-3510-9902-3510-9902-3510-9902-3510- g

18 02-6080-0302-6080-0302-6080-0302-6080-0302-6080"0302-6080-084Manifold Bolt 02-6080-0302-6080-0302-6080-0302-6080-03

02"5080-03l2-5080-01-0302-5080-011Inlet Housino17 02-5080-03-7002-5080-040¡5080-03)2-5080-0'1-0302-5080-0102-5080-03-7002-5080-04

tb )2-5020-01-0302-5020-0102-5020-03-7002-5020-0402-5020-0312-5020-0'1-0302-5020-011Discharqe Manifold 02-5020-03-7002-5020-0402-s020-03

02-5000-0402-5000'0302-5000-0102-5000-012Lio|lid Chamber15 02-5000-0302-5000-0402-5000-0302-5000-0102-5000-0102-5000-03

13 02-3750-0102-3750-0102-3750-0102-3750-0102"3750-012Pìstons - lnner 013750-0102-3750"01013750-0102-3750-0102-3750-01

02-6802-080¡6802-082Disc Sprino12 02-6802-0802-6802'08026802-0802-6802-0802-6802-0802-6802-0802-6802-0802-6802-08

11 02-6090-0802-6150-0802-6150-0802-6150-08N/RN/R2Stud 0¡6150-0802-6150-0802-6150-0802-61s0-08

02{820"09-0702-3820-09-0702-3820-09-07'I
Shaft10 023820-09-0702-3820t9"0702-3820-0$0702-3820-09-0702-3820-09-0702-3820t9-07013820-09-07

4Center Section Glvdfr Rinqs 02-3210'55¿2502-3210.55¿2502.3210.55'225m-3210.55-225m.3210'55.22502-3210.55¿25m-3210.55.22502.3210.55-225 m-3210.55¿2502.3210.55¿25

02"6000"0302-6000-0302-6000-0302-6000-084Air Valve Scre\l/sI 0¡6000-03016000-0302-6000-0302-6000-0302-6000-0802-6000-03

02-3500-52-5001Muffler Plate Gasket - Buna-N'7 m{500-52-50002-3500-52-50002{500.52-50002-3500-52-50002-3500-52-500m-3500-52-50002{500-52-500

6 02-3'180-20

02"3500-52-500

02-3180"2002-918!:20

02{500-52-500

02-3180-2002-3180-2002-3180-201l\iuffler Plate 02-3180-2002-3180-2002-3'180-2002-3180-20

02-3151-2002-315'1-201Center Section5 02-3151-2002-3151-2002-3151-2002-3'151-2002-3151-2002-3151{002-3151-2002-3151-20

4 02-2600-5202-2600-5202-2600-5202-2600-52012600-5202-2600-5202-2600-521Air Valve Gasket - Buna-N' 02-2600-5202-2600-5202-2600-52

00-2130-9900-2130-9900-2130-9900-2130-991Terminal Connector3 00-2130-99002130-9900-2130-9900-2130-9900-2130-9S00-2130-99

02r110-99-150ICoil2 02.2110-99-15002-2110-9$150m-2110-9915002-21104$15002t110-9915002-2t10-9915002-21 10-99-15002-2110-99-150 02-21 1 0-99-150

1 m200001 15002 m00 01 15002-2000"01 15002"2000.01'15002-2000.01"150IMain Valve Assembly 02'2000.01'1500&2000.01-15002"2000.01-150m,2000.01"150m{000-01150

02-2000-9915002-2000-9915002r000-99-1501Solenold Valve Assemblv 02.2000-99.15002-2000.99-15002.2000.99.15002-2000.99.150

P/NP/NPÍN P/NP/NP/NP/N

02{000-99-150

P/NP/N

m{000- 9150
_ryN
02-mû0-99150

AA
cppÄ"tEnÀÞpÁ.la¿

AAAU
APPA-I5O

otv.
Per

PumDDescriptionItem

çÞÞÂ.ltq
AA

HÞÞ^.14n
AUAU

sPPA.150
AU

APPA.194
AA

ÂPPA.t50
AU

sppÂ.125
A2l

HppÂ150

Teflon@-Fitted Pumos

"Refer t0 c0rrespond¡ng elastomer chart for metal pumps in Section 10.
- - 

Required only for Teflon@ fitted pumps.
---Part to be used with P/N 02-6000-03 to secure air valve and mufiler plate.

-115 Specialty Code = Saniflo USDA with Solenoid, 24V DC -150 Specialty Code = Solenoid-operated, 24V DC -194 Specialty Code = Solenoid-operated, 24V DC, Spark-Free

All b0ldlace ilems are primary wear parls.

Valve Assem ons (coNsrsrs oF VALVE BoDY, coll AND coNNEcToR)

Item 1 Main Valve ons

Item 2 Coil ons

02-2000-99-1 56156 1 10V AC Valve Assemblv (NEMA 7)

110V AC Valve Assembly02-2000-99-1 55155

24V DC Valve Assemblyl02-2000-99-1 57157

154 24V DC Valve Assembly (NEMA 7)02-2000-99-1 54

02-2000-99-1 50150 24V DC Valve Assembly

02-2000-99-1 53153 24u AC I 12V DC Valve Assembly (NEMA 7)

02-2000-99-1 51151 24V AC I 12V DC Valve Assemblv

Part NumberPumþ Models Des¡qnatinq Specialtv Code # Description

Main Valve BodV (NEMA 7)02-2040-01-154

Main Valve Body02-2040-01 -1 50

DescriptionPart Number

lnternational 24V DC Co¡1100-21 1 0-99-1 57tð/

156 1 1 0V AC Coil (NEMA 7)00-21 1 0-99-1 56

I ËÃ
1 1 0V AC Coil00-2110-99-155

00-21 1 0-99-1 54154 24V DC Coil (NEMA 7)

00-21 1 0-99-1 50150 24V DC Coil

00-21 1 0-99-1 53153 24u AC I 12V DC Coil (NEMA 7)

00-21 I 0-99-1 51151 24V AC / l2V DC Co¡l

Part NumberPumÞ Models Desiqnatinq Specialty Code # Descriþtion

'Meet European standards and regulations; CENELEC/PTB lile # EX-9.C.2027

23 WILDEN PUMP & ENGINEERING CO.



SEGTTCDN I OA
ELASTOn,IER OPTTONS
Elastomer for Model T2 Metal Pu

*}*OTE: Rubber valve seats do not require an O-ring.

NiA02-1120-04N/AN/AHastelloV

N/A02-1120-01N/AN/AAluminum

N/A02-1120-03N/AN/AStainless Steel

02-1 200-55ñ/A02-1 080-5502-1 01 0-55Teflon@ 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-FlexrM

N/ANiA02-1 080-5302-1 01 0-53Viton@

02-1200-54N/A02-1 080-5402-1 01 0-54Nordel (EPDM)

N/AN/A02-1 080-5102-1 01 0-51Neoprene

02-1200-52N/A02-1080-5202-1010-52Buna-N@

02-1 200-50N/A02-1 080-5002-1 01 0-50Polyurethane

Valve Seat 0-Ring*
P/N

Valve Seat
P/N

Valve Ball
P/N

Diaphragm
P/NMaterial

WILDEN PUMP & ENGINEERING CO 24



II,IAINTENANCE RECCDRID
DATE SERVICE RENDERED SERVICED BY

)

WILDEN PUMP & ENGINEERING CO



a

e T,eflono PT.FE

ffiñnLc¡EElrr
A¡F OÞgFAÌÉ€ ÞOU'II EIAÞHHAOM ÞgMÞ'

22069 Van Buren Sl., Grand Têrrace, C492813-5607
Telephone (909) 422-1730 . Fax (909) 783444A

www.wildenpump.com

Ä

. SPCI

. Wil-Gard

o FCSI

. Equalizers

. Drum Pump Kits
¡ APV

IIOUER

Your local aulhorized distributor:

PRINTED IN THE U.S.A.



 



59

58

57

56

55

LSD54 TBA

HYDRO WEIGHT lko)110WFIGHT EMPTY lkoì53

52

FINISH COLORNOIT STAMP REO'D51 C7O5 (CARBOLINE GRAY)

ASME SEC. VIII DIV.50 PNT-1FINISH COATNO

PRIMER COATNONEINT. COATING49 PNT¡

INT. SURFACE PREP48 PNT-,1EXT SURFACE PREPNONE

NONEFIREPROOF47 NONEREFACTORY THK, (mm)

46 (mnl)INSUL. THK.NOSOUR SERVICE NONE

(km / h)UI/IND LOAD45 NOEARTHOUAKE ZONE

PER CODEX-RAY44 NOSTRESS RELIEVE

43 CYCLIC LOAD-25\¡DMT NO

lkPao)HYDROTEST42 0.0CORR ALLOW. lmm)130

41 OPER. TEMP.
c

100)ES. TEMP,
oc

DES. PRESS. (kPa)40 ATM.OPER PRESS. lkPã)ATM.

39 1321 I 504S/S (mm )

38 SIZE: lD (mm) 406lmm)OD: NOTES:

DESIGN DATA

Jb

34

33

EXTENDED MANWAY32

31 PRESS / VAC RELIEF

THIEF HATCH30

29 LEVEL INDICATQR M2

LIFTING LUGS2A M1

INSULATION RINGS

FIREPROOF CLIPS26 c12
PIPE CLIPS c't1

24 PLATFORM CLIPS c10

IAIJDER CLIPS23 c9
22 PLATFORMS c8
21 c7
20 UÞ

't9 VORTEX BREAKER c5A,/B 3000#48LSL TOL
SYPHON DRAIN18 VFNT / LG VÊNT SIDEC4NB TOL3000#

17 SUMP c3A"/B 60PRV VENT / FILL TOL3000#
INTERNAL LADDER16 VÊNTC2NB 3000# TOL

15 BAFFLES c1A,/Bs,A-36 27SHUNT LINE/LG LIQUID SIDE TOL3000#
14 RISER

13 corL N12

GASKE I ùi12

NI'TS1'l sA-1 94-2H N10

10 BOLTS N9sA-1 93-87

I sA-105 N8

I FLANGES N7

7 PIPE FITTINGS SA.234 WPB SMLS N6

6 IPE N5sA-106 B

5 sA-36 N4

4 FLOOR N3

HEADS SA-366.35 mm N2

2 635mmSHELL N1SA.53- B SMLS

I REQ'D(THICKNESS) MKMATERIAL ISPEC) RATINGstzESERVICE PB9!l9r__FLANGE

PCI 99t12121 FOR DRAFTING DESIGN

CUSTOMER

PLANT

SERVICE

JOB NO,

MFR,

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

JACKET / AUXILLARY WATER SURGE TANKS

99404' TAG NO. T.235AJB

PsL MODEL NO:

DATEBYRFV RÊVISION DESCRIPTION

REO #FILE NO: 11.7.7POSTAL BAG#2, AIRDRIE, ALBERTA, CANADA T4B 2C3

PROPAK SYSTEMS LTD TANK SHEET 1 OF

TANK 11.7.T,METRIC MTANK.XLT
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NAME PLAÏE

T-2358T-235A
I
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I
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I
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I
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I
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^/B
^/B
^/B
^/s
^/B
^/B

(64
Ìón/e
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t

@n

î

@a

î

80'

B

^/BB

B

ft-
ô

A

B

îr
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a NAME PLA'IE

270.

='l
ó A

ELEVATIONffiîr

VIEW 
.A-4,

SCALE: 1:5

(2)-22ø HoLEs tN
EACH SADDLE FOR BOLTS.

-€-rb
I A/B

scH

HÂt F apt n 'ilI6r}
a¿ t1

t1 1ôôn{
/A1A

237 kgWEIGHT EMPTY:

CAPACITY: T-235A: 0.161 mJ
T-2358: 0.079 mJ

SERIAL NO: 99404-1 18 CRN: N/A
TAG NO: T-235 A/B YEAR BUILT: 2000
tSD f: -

SURFACE PREPARATION:

PRIMER:

FINISH PAINT:

INSUI¡{TION: NONE

PNT-I I

GLYCOL

1,178 HP HAIIBURG COMPRESSOR PACI(AGE

JACKET WAÎER EXPANSION TAI{K (T-235v8)
406 O,/D x 19ES LG.

APACHE CANADA LIMITED
PNOPAKù

P.W.H.T.:
YEsm

CORR. ALLO\il: NIL

CIRC:

Road,

MATERIAL: HEAD: 5A-36
SHELL' sA-53-8 (l¡lr{)

DESIGN PRESS:

DESIGN TEMP:
HYDROTEST:

lOl kPcg
r o0'c
t50 kPog

tustalBag#2
Nrd¡ia, Nbe¡la

CuadaT4B2CS

1D'TNK-99404-118-SKT sHT' 1

o
e

VIEW 
.B-B'--ffirîr
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rçr -r15 Á/Fl

'to
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KçtlFn FtìP CtìtitçIRtnll{N

PNT_1 I

CAPACITY:

PROPAK SYSTEMS LTD.

D-TNK-99404- 1 1 I

SERVICE: GLYCOL

LONG & CIRC. WELDS TYPE I
OwP: 590.2
OCP: AQP-I050(5) AOP-I227(5)
TACK WELDS: WPS# 1O1

PRESS. T0 SrRuCf. Ht1"0 tFS, 101,105,109

FNOPAßÉ.
410 East Lake Road,

Poslal Bag #2
Alrdrte, Albe¡ta

T-235A: 0.161 m3
T-2358: 0.O79 mJ

237 kg
477 kg

SERIAL NO: 99404-116 CRN:N/A
TAc NO: r-235 A/g YËAR BUILT: 2O0O

LSO f: -
CODE:

l'NoN copcl

MATERIAL: HEAD: 5A-36
SHELL: SA-55-8 (MlN)

WEIGHT EMPTY:
WEIGHT FULL OF WATER

SURFACE PREPARATION:

PRIMER:

FINISH PAINI:
INSUI¡ATION: NONE

RADIOGRAPHY¡
LoilcL t{,/a
ORc: fl/A
P.W.H.T.:

YEe,@l
CORR. ALLOW: NIL

r+76 STOCK COMPRESSOR
JACKET WATER EXPANSION TAI.¡K

10.6 o/o x 1985 LG.

OESIGN PRESS:
DESIGN TEMP:
HYDROTEST:

lOl kPog
100'c
1 50 kPog

CKD I ENGNô. REVtStON

@a

î
N/PLATE

!2grl

t

I
I
I
I
I
I
I
t-
I
I
I
I
I
I
I

I
I

T-2358T-235A
o.l

I
I
I
I
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A/B
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^/B
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^/B
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^B--l--{?
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4

À^
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A

BþJ
A

B
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t 905f
+ffi

Bf_

90'

-Ta

C N,/PLATE

27o',

DRILL
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(2)-22d HoLES rN

5ADD|."E FoR IEM #10

å*

5tì 336 r50

1q

IT-
@

VIEUY 
.A-A

SCALE: l:5
q$!hìtf'
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HYDRO WEIGHT

FINISH COLOR

sEc. vilt Dtv. 1 PNT¡ 1

INT. SURFACE SURFACE PREP

THK

CYCLIC LOAD

TEMP
c OPER. TEMP "c

4516

6-70N

SKIRT VENT

IPE CLIPS

DEMISTER sA-36

INSPECTION TOL
BREAKER

BAFFLES LEVEL GAUGE TOL
SUPPORTS

LEVEL CONTROL

93-B7M

SA.'1

FITTINGS SA-234.WP8

SADDLES

5A-516 GR. 7ON

HEADS OUTLET

SPEC

05/08/00

GENERAL REVISION

12t29t99

DATEAPACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

STAGE¡ INLET SCRUBBER. SOUR GAS

99404 TAG NO: V-100

NO:

JOB NO,

MFR.

BAG # r4B2C3
PROPAKSYSTEMS LTD PRESSURE VESSEL

(

PRESSURE VESSEL I 1.7-V.METRIC MVESSEL.XLT



NOTES:

57

54

ALBERTA ITBA'ILSD52

HYDRO WEIGHT (ks)1 080 ¿\WEIGHT EMPry IIK0)51

50

C7O5 GREYFINISH COLORvEsSTAMP REO'D49

PNT-1 1FINISH COATYES /ÀASME SEC. VIII DIV. 14A

PNT-1 1PRIMER COATorLINT. COATING47

PNT-I IEXT, SURFACE PREP,SHOP FLUSHINT, SURFACE PREP.46

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL THK (mm)YESSOUR SERVICE44

NOEARTHQUAKE ZONENOl^/lND LOAD (km/h)43

YE6STRESS RfLIEVEFULL 1ÀK-RAY42

NOCYCLIC LOADMDMT c
41

CORR. ALLOW. (mm)5871 /\HYDROTEST40

OPER. TEMP "c't49DES TEMP
oc

39

OPER. PRESS lkPaq)4516DES PRESS (kPa)3B

1626S/S lmm)37

660OD (mm)624 2 /\SIZE: lD (mm)óþ

OESIGN DATA

34

33

sA-s16-70NAS PER CODEREINFORCEMENT PADS32

2@ so /2\SVsA-516-70NPIPE SUPPORTS31

150 /ÀACCÊSSSAPIPE CLIPS30

M25A-36 AYESLIFTING LUGS29

MtINSIII ATION RINGS28

DAVIT27

c12TADDER26

cÍPLATFORM25

c10ÍRAYS24

23

sA-36 /ÀDEMISTER22

316LSS'l44ko/m3152mmDEMISTER21

TOL ,/A6000#ô0PLUGc6¡,/B20

cPLc 1/2 /\6000#48LEVEL SWITCHc519

CPLG 1/2 ,A6000# aôo /\LEVELcoNTRoL /Ac4sA-36 /2\INLET BAFFLE18

TOL ,/A6000#LEVEL GAUGEc3A"/BBAFFLES17

CPI G6000#DRAINTRAY SUPPORTS16

TOL /2\6000#LEVEL CONTROL VALVEc1SUPPORT't5

sA-1o6GR. s ¿\RISER14

N12colL13

N11316L SSGASKETS't2

N10SA-1 94-2HMNUTS11

N9sA-193-B7MBOI TS10

N8

sA-1 05N

SA.105NCOUPLINGS

N7I

N6SA-234.WP8PIPE FITTINGS7

N5SAIO6 GR, BPIPE6

N4SADDLES

N3sA-516 GR.7oN a
HEADS

SKIRTS4

2oo ,^A

RFWN __--
RFWN

300#

300#164OIITLETN25A-516 GR. 7ON

sPEc /\
stzE

168INLETN,IsA-516 GR 70NSHELL?

PROJECTFLANGERATINGSFRVI(:EMKMATERIAL ISPEC)REO'D(THICKNESS)PARTI

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR.

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

S I'AGE.2 INLET SCRUBBER - SOUR GAS

99404 TAG NO: V-110

PROPAK MODEL NO:

AS DRAWN05/08/00SW2

GENERAL REVISIONo3t24t00DP'1

ISSUED TO ORAFTING12t29199TK0

REVISION DESCRIPTIONDATEBYREV

REO.#FILE NO: 11.7.V

PRESSURF VESSELPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET 1 oF2

PRESSURE VESSEL ,i 1.7.V.METRIC MVESSEL.XLT



(''--\

(

\OTES:

57

56

55

53

54

ALBERTA (TBA)I Stl

1 109HYDRO WEIGHT lkq)8.16 Á\WEIGHT EMPTY ((Kq)5'1

50

C7O5 GREYFINISH COLORYESSTAMP REQ'D49

PNT-,11FINISH COATYËS AASME SEC. Vilt DtV.1/\48

PNT.1'IPRIMER COATotLINT. COATING47

PNT-1 1EXT. SURFACE PREPSHOP FLUSHINT. SURFACE PREP46

NOREFACTORY THK (mm)NOFIRFPROOF45

NOINSUL THK (mm)YESSOUR SERVICE44

NOEARTHOUAKE ZONENOWIND LOAD (km / h)43

YESSTREST RELIEVEFULL lÀX-RAY42

NOCYCLIC LOAD-24MDMT c
41

CORR. ALLOW (mm),tfia7 /ÀHYDROTEST4A

OPFR TEMP149DES TEMP39

OPER. PRESS (kPao)9067DES PRESS (kPa)38

/_\1473 /!\S/S lmm)37

508(mm)463.5 ,/3\SIZE: tD (mm)

DESIGN DATA

34

33

sA-516-70NAS PER CODERFINFORCFMFNT PADS32

2(o50 /\SVsA-s16-70NPIPÉ SUPPORTS31

150 ,/3\SKIRT ACCSSSAPIPE CLIPS30

M2SA-36 É\YESLIFTING LUGS29

M1INSIII ATION RINGS28

27

c12ADDER26

c1125

c10TRAYS24

c9PACKING

c8sA-36 /ÀDEMISTER SUPPORTS22

cPLc 1/2 /3\6000#60LEVEL CONTROL316LSS 144kqlm31 52mmDEMISTER21

/-\rOL ¿!\6000#INSPECTION C^¡i/ PLUG ,Ac6DRAIN2A

cPLc 1/2 /\6000#48LEVEL SWTCHc519

TOL A6000# ,/\60 lÀINSPECTION C/vVc4SA-36 Á\INLET BAFFLE'18

TOL Á\6000#LEVEL GAUGEC3AJB17

CPLGâooo#DRAINc2TRAY SUPPORTS16

TOL Á\6000#LEVEL CONTROL VALVEc1SUPPORT15

sA-106 cR. B /3\RISER14

N12L13

N11316L SSGASKETS12

N10SA.194-2HM11

N9sA-1 93-B7MBOLTS10

N8SA-105N

N7sA-105NFLANGESI

N6SA.234-WPBPIPE FITTINGS7

N5SA-'I06 GR. BPIPE6

N4SADDLES5

N3SA-516 GR.7ON ,/\4

SPEC. ARF\A/N

600#

600#114OIJTLETN2sA-5'16 GR. 70NHEADS

460 l\114INLETN1SA-516 GR 7ONâHELLi)

PROJECTFLANGERATINGstzESFRVICEMKMATERIAL ISPEC)REO'DITHICKNESS)PARTI

AS DRA\ÀNo5/08/00SW

CUSTOMER

PLANT

SERVICE

JOB NO,

MTR,

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

S]'AGE-3 INLET SCRUBBER. SOUR GAS

99404 TAG NO: V-12O

PROPAK MODEL NO:

CORRECTED TO MFSo4l03/00DP2

GENERAL REVISION03t24t00DP1

ISSUED TO DRAFTING12t29t99TK0

REVIS¡ON DESCRIPTIONDATEBYREV

REO #FILE NO: 11.7.V

PRFSSI'RE VESSELPROPAK SYSTEMS LTD

POSTAL BAG#2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET 1 oF2

PRESSURE VESSEL I 1,7.V,METRIC MVESSEL.XLT



r-

(

NOTES:

[ 1 I SEE PAGE 2 FOR SKETCH

[ 2I INTERNAL GHEMICAL CLEANING & OILING

57

56

55

54

LSD

1337HYDRO WEIGHT ßq)797 /¡\WEIGHT EMPTY (ks)5',|

50

C7O5 GREYFINISH COLORYESSTAMP REQ'D49

PNT-1 I Á\FINISH COATYES 

^\
ASME SEC. VIII DIV, 148

PNr-1 1 Á\PRIMER COATNOTE 2INT. COATING47

PNr-rl Á\EXT. SURFACE PREPNOTE 2INT. SURFACE PREP46

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL. THK. (mm)YESSOUR SÉRVICE44

NOEARTHQUAKE ZONENOú'/lND LOAD43

YESSTRESS RELIEVEFULL I\X-RAY42

NOCYCLIC LOADMDMT
L

41

3.2CORR. ALLOW (mm)5A71 ,/¡\HYDROTEST (kPas)40

OPER. TEMP c
149DES. TEMP

oc
39

OPER. PRESS (kPao)45't6DES. PRESS (kPaq)

1774S/S (mm)

610OD (mm)57a.2 Á\SIZE: ID (mm)36

DESIGN DATA

SA-234 WPB IÀN/ABELL MOUTH34

SA-106 GR. B /3\CHOKE TUBE

sA-516 GR. 70NYESRE.PADSiGUSSÊTS

PIPE SUPPORTS31

PIPE CLIPS30

1168 mm6" SCH 40LIFTING LUGS29

LENGTHGHOKE TUBEINSULATION RINGS28

DAVIT

c12LADDER

cllPLATFORM25

c10TRAYS24

c9PACKING

c8DISTRIB. SPIDER22

c7DEMISTER21

c6SYPHON DRAIN20

VORTEX BREAKER19

c4INLET BAFFLE'18

c3BAFFLES17

c2TRAY SUPPORTS16

Á\TOL6000# Á\oo 1ÀcM/ClNB15

't4

N12cotL13

Nll31655 FLEX Á\GASKETS12

Nl0SA-194.2HM11

N9sA-193-B7MBOLTS10

N8sA-1 05NCOUPLINGSI

N7sA-105NFLANGESI

N6SA-234 WPBPIPE FITTINGS7

N5SA.106 GR. BPIPE6

N3

N45

HEADS

SKIRTS4

2oo ARFWN300#?19ÕUTLET NOZZLE - CYL 1N2A./BsA 616 GR.70N3

SPEC Á\RFWN300#219INLET PROCESS GASN1sA-516 GR.70NSHELL2

PROJECTFLANGERATINGsrzESERVICEMKMATERIAL ISPEC)REO'D(THICKNESS)PART'l

AS DRAWN00/05/09SW

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR.

APACHE CANADA LIMITED

1478I IP IIAMBURG COMPRESSOR PACKAGE

STAGE-1 SUCTION BOTTLE - SOUR SERVICE

99404 TAG NO: V-12'l

PROPAK MODEL NO:

ADDED CHOKE TUBE04t1ztooDP2

GENERAL REVISION03t24tooDP1

ISSIJEÞ TO DRAFTING12129199TK0

REVISION DESCRIPTIONDATEBYREV

REO.#FILE NO: 11.7.V

SUCTION BOTTLEPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET 1 oF2

PRESSURE VESSEL .I 1.7.V,IMPERIAL IVESSEL.XLT



t-.\

(

NOTES:

t 1 I SEE PAGE 2 FOR SKETCH.

57

56

53

54

ALBERTA fiBA)LSD52

950HYDRO WEIGHT (kq)586 ÂWEIGHT EMPTY (kq')q1

50

ALUMINUM /\FINISH COLORYESSTAMP REO'D49

PNT-'I2FINISH COATYES Á\ASME SEC. VIII DIV. 148

PNT-,I2PRIMER COATotLINT. COATING47

PNT-12EXT. SURFACE PREP,SHOP FLUSHINT. SURFACE PREP46

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL. THK. (mm)YESSOUR SERVICE44

NOEARTHQUAKE ZONENOffND LOAD43

YESSTRESS RELIEVEFULL AX-RAY42

NOCYCLIC LOAD-28MDMT4'l

3.2CORR. ALLOW. (mm)5781HYDROTEST (kPao)40

OPER. TEMP "c176DES. TEMP39

OPER. PRESS (kPas)4447DES- PRESS lkPao)

2235s/s (mm)

457OD (mm)431.6 /ù.stzE: ID36

DESIGN DATA

SA-234 WPBYESBELL MOUTH34

SA.106 GR. BYESCHOKE TUBE

SA-51 6 GR. 7ONYESRE-PADS/GUSSETSat
PIPE SUPPORTS31

PIPE CLIPS30

LIFTING LUGS,o

132'l mmr'r4 scH 40CHOKE TUBEINSULATION RINGS28

LENGTHDAVIT

c'12LADDER26

c11PLATFORM25

ct0TRAYS24

c9PACKiNG

DISTRIB. SPIÞERt,

DEMISTER21

c65A.106 GR. B Á\SYPHON DRAIN20

C5VORTEX BREAKERlo

TOL A6000# 1À4A Á\INSPECTION CM/ PLUG/s\C4NBINLET BAFFLE18

CPLG6000#27DRAINc3BAFFLES17

TOL Á\6000#27THERMOWELLc2TRAY SUPPORTS16

/_\TOL ,/5\ô000#27THERMOWELLc1PACKING SUPPORT

RISER14

N12cotL13

N11316 SS FLEX /il.GASKETS12

N10sA-194-2HMNUTS11

N9SA-193.87MBOLTS10

N8SA.1OsNCOUPLINGSô

N7sA- 1 05NFLANGESI
N6SA-234 WPBPIPE FITTINGS7

N5SA-I06 GR, BPIPEo

RFWN

N4SADDLES5

SPEC Á\300#168PROCESS GAS OUTLETN3SKIRTS4

220 Á\F¡F\A/N300#210INLET NOZZLE - CYL 2N2SA-518 GR.7ONHEADS

220 /5\RFWN300#2't9INLET NOZZLE. CYL 1N1SA-516 GR.7ON

PART

SHELL2

PROJECTFLANGERATINGstzESERVICEMKMATERIAL (SPEC)REO'DITHICKNESS)1

GENERAL REVISION03t24tooDP

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR.

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

STAGE.l DISCHARGE BOTTLÊ - SOUR SERVICE

99404 TAG NO: v-122

PROPAK MODELNO:

REVISED BOTTLE DIAMETER & CHOKE TUBE SIZE01t20tooTK2

AS DRAWN

04t12too

05/09/00SW

OD, CI IOKE TUBE TO SUIT LAYOUTDP4

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 I l.7.V.IMPERIAL IVESSEL.XLT



{

(

NOTES:

[ 1 I SEE PAGE 2 FOR SKETCH

I2 ] INTERNAL CHEMICAL CLEANING & OILING

57

56

55

54

LSD

471HYDRO WEIGHT (ks)301 

^
WEIGHT EMPTY lkq)51

50

C7O5 GREYFINISH COLORYESSTAMP REQ'D49

PNT-1 1FINISH COATYES ,/ÀASME SEC. VIII DIV. 14A

PNT-1 1PRIMER COATNOTE 2INT. COATING47

PNT-1 1EXT. SURFACE PREP.NOTE 2INT. SURFACE PREP46

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL. THK. (mm)YESSOUR SERVICE44

NOEARTHOUAKE ZONENOWND LOAD43

YESSTRESS RELIEVEFULL ¿\X-RAY42

NOCYCLIC LOAD-28I\iIDMT c
41

3.2CORR. ALLOW (mm)5871 aHYDROTEST (kPaq)40

OPER. TEMP "c149DES. TEMP "c39

OPER. PRESS (kPao)451 6DES. PRESS (kPao)3B

914s/s (mm)

457OD: (mm)431.6 /2\SIZE: lD (mm)

DESIGN DATA

N/ABELL MOUTH34

N/A

SA-51 6 GR. 7ONYESRE-PADS/GUSSETS

PIPE SUPPORTS31

PIPE CLIPS30

LIFTING LUGS29

N/ACHOKÊ TUBEINSULATION RINGS

LENGTHDAVIT27

Ç12LADDER26

c1'lPLATFORM25

c10TRAYS24

c9PACKING

c822

DEMISTER21

c6SYPHON DRAIN20

c5VORTEX BREAKER19

INLET BAFFLE18

c317

c2SUPPORTS16

roL A6000# 
^

48 ,/AC^/vClA/BSUPPORT15

RISER14

N12cotL13

Nlts1ôss FLEX l\GASKETS12

N10SA-194-2HMNIJTS11

N9SA-1 93.87MTS10

NBSA.1OsN

N7sA-1 05NFLANGËS8

N6SA-234 WPBPIPE FITTINGS7

N5SA-'I06 GR. BPIPE6

N4SADDLES5

N3

sA-510 GR.70N

SKIRTS4

2on ¿\RFWN600#168OU'I'LETN2HEAUS3

sPEc l\RFWN300#168INLET PROCESS GASN1sA,51 6 GR. 70NSHELL2

PRO.IECTFLANGERATINGstzESERVICEMKMATERIAL (SPEC)REO'DITHICKNESS)PART1

CUSTOMER

PLANT

SËRVICE

JOB NO.

MFR,

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

STAGE-2 SUCTION BOTTLE - SOUR SERVICE

99404 TAG NO: V-123

PROPAK MODELNO:

AS DRAWN05/09/00SW2

GENERAL REVISION03t24tooDP1

ISSUED TO DRAFTING't2t20looTK0

REVISION DESCRIPTIONDATEBYREV

REQ.#FILE NO: 1'1.7.V

SUCTION BOTTLEPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET 1 ut¿

PRESSURE VESSEL 1 1,7,V.IMPERIAL IVESSEL.XLT



(i

(

NOTES:

[ 1 I SEE PAGE 2 FOR SKETCH.

A

56

55

54

LSD

590 AHYDRO WEIGHT lko)460 1ÀWEIGHT EMPTY (ko)51

50

ALUMTNUM /ì\FINISH COLORYESSTAMP REQ'D49

PNT-1 2FINISH COATYES l\ASME SEC. VIII DIV. 148

PNT.12PRIMER COATotLINT. COATING47

PNT.1 2EXT. SURFACE PREPSHOP FLUSHINT. SURFACE PREP46

NOREFACTORY THK (mm)NOFIREPROOF45

NOINSUL. THK. (mm)YESSOUR SERVICE44

NOEARTHOUAKE ZONENOWND LOAD43

YESSTRESS RELIEVEFULL ¿\X-RAY42

NOCYCLIC LOAD-28¡/DMT
c

41

CORR. ALLOW (mm)li5Bo 1ÀHYDROTEST &Paq)40

OPER. TEMP
.c

't76DES. TEMP
oc

39

OPER, PRESS (kPaq)8908DES. PRESS (kPas)

1016S/S (mm)

406OD (mm)363.1 l\SIZE ID36

DESIGN DATA35

N/ABELL MOUTH34

N/ACHOKE TUBE

sA-516 GR.70NYESRE-PADS/GUSSETS

PIPE SUPPORTS31

PIPE CLIPS30

NG LI.,IGS29

RINGS28

DAVIT27

c1226

c1125

c10TRAYS24

PAGKINGta

C8DISTRIB. SPIDER

c7DEMISTER21

c6SYPHON DRAIN20

U3VORTEX BREAKER19

c4INLET BAFFLE18

roL l\oooo* ,4\48 l\C3AJBBAFFLES17

roL l\6000#27DRAINczTRAY SUPPORTS16

rol A6000#27THERMOWELLc1PACKING SUPPORT15

RISER't4

N12colL13

Nt1316ssFLEX AGASKETS12

N10SA-I94-2HMNUTS1'l

N9sA-'193-B7MBOLTS10

N8sA-1 05NCOUPLINGSI

N7SA.1O5NI

N6SA-234 WPBPIPE7

N55A-106 GR. BPIPE6

N4SADDLES

N3SKIRTS4

zoo /4\RFWN600#114FROCESS OUTLETN2sA-510 GR.70N

2so lARFWN600#168PROCESS INLEÏN1SA-106 GR. BSHELL2

PROJECTFI ANGERATINGSIZESERVICEMKMATERIAL (SPEC)REO'DITHICKNESS)I

GENERAL REVISION03tz4tooDP

CUSTOMER

PLANÏ

SERVICE

JOB NO.

MFR.

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

STAGE-2 DISCHARGE BOTTLE - SOUR SERVICE

99404 TAG NO: V-124

PROPAK MODEL NO:

REVISED DIAMETER AND CHOKE TUBE01t2olooTK2

REVISED DESIGN TEMPERATURE (WAS 177"C)1t1'U2000PC1

AS DRAWN05/00/00SW4

REVISION DESCRIPTIONDATEBYREV

REO.#FILE NO: 11.7.V

DISCHARGE BOTTLEPROPAK SYSTEMS LTD

posrAL BAG # 2, AIRDRIE, ALBERTA, CANAQ4 Eq29!--

SHEET ,I oF2

PRESSURE VESSEL 1 1.7.V.IMPERIAL IVESSEL.XLT



NOTES:

[ 1 ] SEE PAGE 2 FOR SKETCH

[ 2 ] INTERNAL CHEMICAL CLEANING & OILING

[3I UTALLCATDWELDS

57

56

55

54

SD5?

522 ¿\HYDRO WEIGHT (kq)402 ¿\r'VEIGHT EMPTY lko)51

50

C7O5 GREYFINISH COLORYESSTAMP REO'D49

PNT-1'IFINISH COATYES /2\ASME SEC. VIII DIV. 148

PNT-1,IPRIMER COATNOTE 2INT. COATING47

PNT-1 1EXT. SURFACE PREPNOTE 2INT. SURFACE PREP.46

NORÊFACTORY THK (mm)NOFIREPROOF45

NOINSUL. THK. (mm)YESSOUR SERVICE44

NOEARTHOUAKE ZONENOWND LOAD43

YESSTRESS RELIEVEFULL AX-RAY42

NOCYCLIC LOAD-24MDMT41

CORR, ALLOW. (mm)11747 AHYDROTEST lkPao)40

OPER. TEMP149DES. TEMP
.c

39

OPER. PRESS (kPaq)9067DES. PRESS (kPas)38

I't4S/S (mm)JI

406OD (mm)363,1 /z\SIZE: lD (mm)36

DESIGN DATA

sA-234-wPB h\BELL MOUTH34

SA-106 GR. BYESCHOKE ÏUBEJJ

sA-51 6 GR_ 70NYESRE-PADS/GUSSETS32

PIPE SUPPORTS31

PIPE CLIPS30

LIFTING LUGS29

737mñ73 SCH 160CHOKE TUBEINSULATION RINGS2A

LENGTHDAVIT27

c12LADDER26

c11PLATFORM25

c10lRAYS24

c9PACKING

c8DISTRIB. SPIDER

DEMISTER21

c6SYPHON DRAIN20

c5VORTEX BREAKER19

c4INLET BAFFLE18

c3BAFFLES17

rol A669s¡ /2\4a1\c^/c2TRAY SUPPORTS'f6

rol ¿\6000# A4a1ON CA/Vc1

RISER

PACKING SUPPORT15

14

N12cotL13

Nl1316ss FLEX AGASKETS't2

N10SA-194-2HMNUTS11

N9sA-193-B7MBOLTS10

N8SA-1 05NCOUPLINGSI
N7sA- 1 05NFLANGESI
N6SA.234 WPBPIPE FITTINGS7

N5SA-106 GR, BPIPE6

N4SADDLES5

N3

sA-510 GR. 70N

SKIRTS4

2oo /RFWN00ott114I't{ocegs ourr-er ,/z\N2HEADS3

spec ,/2\RFWNôoo#114PROCESS IN1SA.106 GR. BSI IELL2

PROJECTFLANGERATINGstzESERVICEMKMATERIAL ISPEC)RFO'DfiHICKNESS)PART1

CUSTOMER

PLANT

SERVICE

JOts NO.

MFR,

APACHE CANADA LIMITED

147BHP HAMBURG COMFRESSOR PACKAGE

STAGE-3 SUCTION BOTTLE - SOUR SERVICE

99404 TAG NO: V-125

PROPAK MODELNO:

AS DRAWN05/09/00SW2

GENERAL REVISIONo3l24looDP1

ISSUED TO DRAFTING12t2øtSøTK0

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



l-,

(

\OTES:

[ 1 I SEE PAGE 2 FOR SKETCH.

A

57

55

54

LSD52

484 4\HYDRO WEIGHT (kq)3e3 l\WEIGHT EMPTY (ko)51

50

a¡U[4¡¡uf\,¡ /4\FINISH COLORYESS-IAMP REO'D49

PNTI2FINISH COATYEs /c\ASME SEC. VIII DIV. 14A

PNT-I 2PRIMER COATotLINT. COATING47

PNT-12EXT- SURFACE PREPSHOP FLUSHINT. SURFACE PREP46

NOREFACTORY THK Imm)NOFIREPROOF45

NOINSUL. THK. lmmlYESSOUR SERVICE44

NOEARTHQUAKE ZONENOWIND LOAD43

YESSTRESS RELIEVEFULL /\X-RAY42

NOCYCLIC LOAD-28IVIDMT41

3.2CORR. ALLOW. (mm)147eo ¿\HYDROTEST lkPâol40

OPER. TEMP "c176DES. TEMP39

OPER. PRESS (kPao)11377DES. PRESS . (kPas)38

10't 6S/S (mm)

35ôOD (mm)308.3 Á\SIZE: lD36

DESIGN DATA

SA-234 WPBYESBELL MOUTH34

SA-'I06 GR. BYESCHOKE TUBE

SA.516 GR.7ONYESRE-PADS/GUSSETS

1\PIPE SUPPORTSJI

PIPE CLIPS30

LIFTING LUGS29

940 mm60 scH 160CHOKE TUBEINSULATION RINGS2A

LENGTHDAVIT27

c12LADDER

c11PLATFORM

c10TRAYS24

PACKING

c8DISTRIB. SPIDER22

c7DEMISTER21

c620

c5lo

c4INLET BAFFLE18

rol ¿\6000#48INSPECTION C^¡/PLUGc3A"/BBAFFLES17

roL A6000#27DRAINc2TRAY SUPPORTS'16

rol l\6000#27THFRMOWELLÇ1PACKING SUPPORT15

14

N1213

N1131 6 SS FLEX l\12

Nl0sA-194-2HMNUTS11

N9sA-193-B7MBOLTS10

N8SA-105NÜOUPLINGSI
N7sA-105NFLANGESI
N6SA-234 WPBPIPE FITTINGS7

N53A-106 GR. BPIPE6

N4SADDLES

PROCESS GAIJ OU'I'LL1'

N3SKIRTS4

sPEc /4\RFWN000#80N2SA-518 GR. 7ONHEAUS3

260 l\RFWN900#114INLETN1SA.106 GR. B

PART

SHELL2

PROJECTFLANGERATINGSIZESERVICEMKMATERIAL (SPEC)REO'DITHICKNESS)1

GENERAL REVISIONoSn4tooDP

CUSTOMER

PLANT

SERVICE

JOB NO.

MFR.

APACHE CANADA LIMITED

I478HP HAMBIJRG COMPRESSOR PACKAGE

STAGE,3 DISCHARGE BOTTLE. SOUR SERVICE

99404 TAG No: V-126

PROPAK MODELNO:

REVISED DIAMETER AND CHOKE TUBE01t2olooTK2

REVISED DESIGN TEMPERATURE (WAS I77'C)1t11t2000PC

4

1

AS DRAWN05/00/00SW

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 I 1.7-V.IMPERIAL IVESSEL.XLT



(

NOTES:

11 ) Use 45" ELL threaded f¡ttings for connect¡ons C1, C2, C6

56

55

54

LSD52

HYDRO WEIGHT lkoìWEIGHT EMPry llko)51

50

C7O5 GREYFINISH COLORNOSTAMP REQ'D49

PNTIFINISH COATNOASME SEC. VIII DIV.4A

PNT.1PRIMER COATNOINT. COATING47

ssPc-6EXT, SURFACE PREPNOINT. SURFACE PREP46

NONEREFACTORY THK fmmìNOFIREPROOF45

NONEINSUL THK (mm)YESSOUR SERVICE44

N/AEARTHOUAKE ZONEN/AWIND LOAD lkm / hl43

NOSTRESS RELIEVEN/AX.RAY42

N/ACYCLIC LOAD-28I\4DMT41

NiACORR. ALLOW lmm)345HYDROTEST lkPâoì40

25OPER. TEMP
oc

145DES TEMP
.c ATMOSPHERICOPER- PRESS lkPalATMOSPHERICDES PRESS lkPa)3B

813S/S lmml37

273OD lmm)SIZE: lD (mm)36

DESIGN DATA

34

33

32

N/APIPE SUPPORTS31

N/APIPE CLIPS30

M2N/ALIFTING LUGS29

M1N/AINSULATION RINGS2A

N/ADAVIT27

c12N/ALADDER26

c11N/APLATFORM25

c10N/ArRAYS24

N/APACKING

N/ADIS'TRIB. SPIDER22

N/ADEMISTER21

3000#48 NPTSeâl Pot Drêssure rel¡efN/ASYPHON DRAIN20

3000#21 NPTLevel qaugeC5A,/BN/AúORTEX BREAKER19

3000#33 NPTL¡qu¡ds to drâin tankc4N/AINLET BAFFLE't8

3000#33 NPTSoal Þot vaÞour to flare headerc3N/ABAFFLES17

3000#33 NPTCvl. distance Diecê drainÇ2N/AIRAY SUPPORTS16

3000#33 NPTCvl¡nder oack¡no vent & dra¡nclN/,APACKING SUPPORT15

N/ARISER14

N12N/AcolL13

N11N/AGASKETS12

N10N/ANUTS11

N9N/ABOLTS10

N8N/ACOIIPLINGSI

N7N/AFLANGES8

N6sA-'t05-NPIPE FITTINGS7

N5sA-106-BPIPE6

N4csSADDLES5

N3N/A

HEADS

SKIRTS;
N2SA-234-WPBPIPE CAP

N1sA.'106-8SHELL2

PROJECTFLANGERATINGstzESERVICEMKMATERIAL ISPEC)REO'DITHICKNESSIPART'l

CUSTOMER

PLANT

SERVICE

JOB NO.

I\4FR.

APAOHE CANADA LIMIIEIJ

1478HP HAMBURG COMPRESSOR PACKAGE

PACKING VENT AND DRAIN SEAL POT

99404 TAG NO: V-130

PROPAK MODEL NO:

ISSUED TO DRAFTING12t29199TK0

RÊVISIÕN DESCRIPTIONDATËBYRÈV

REQ.#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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SERIAL NO: 99404-101 CRN:

TAG NO: V-IOO YFAR BUILT: 2O00

LSD f: -
CODE:

ASME SECT. Vlll Dlv l. '98 , ADDENOA '99

IIAX. Ðt5lGtt PRESS: 4516 kPog (D IEMP: 149'C
HYOROTESI: 5871 kPoq
UIN¡ DESIGN MEfrrL IEMP: -28'C O tlAlVP 4516 kPog

MATERIAU HEAO: SA-51ô-701i SHELL SÀ-51ö-70N

RADIOGRAPHY:
ffi-iE-ffi(dffiE-ürren)

WEIGHT FULL OF WAIER: 2922 kg
SURFACE PREPARATION: -l
PRTMER: F- prur- t t
FINISH PAINT: J
INSULATION: NONE

MEO0NCAT L0A0ltlCS Goftfti AS PtR U022: ¡ÆFl-þ-l

IMPACT TEST: lffi-{rl!ÇtæË

lfrlþe" uozo(o,

-r¡r 

ta{¡l rÈr mr tÍ ral
n-{a'(trl#ært

-l(!ttfr(È-PRODUCTION IMPACT TESI REA'O: ì¡E+ [Ml

SERVICE: HYDROCARBONS

LONG & CIRC. WELDS TYPE 'I

QwP: 590.2
OCP: AOP-1050(5) AOP-1227(5)
TACK WELÐS WPS# 101

lo slRUcT. llEt0 wPsf 102, to6, ll0

1842 kg
CAPACITY: 1.O8 m
WEIGHI EMPÍY:

4*
Ø* ctx r{oIE r{

r02. 106, ilo
GIIAW R00f PASS

1t¡1.106,t t0

M
5. }Ps, 102. ll0

o'7ß\,
\ rcwo

^

ROOI PASS
to{, t06, ilo2.

GYt{ê MtN. tEttP:595'c, ïME:(1) h" (MlN)
P.W.H.T.:

PROPAK SYSTEMS LTD

CORR. ALLOW: 3.2O mm

:ìouR sERvrcE.

PnoPÆú
4¿t0 Edst lÂke Road,

STAGE-1 INLET SCRUBBER_SOUR GAS

813mrî O/O x f93omm S,/S

Alrdñø,Albía
GanedeTlB 2C3

D-SCR-99404- 1 01



SER\r'ICE
RFMI INI FT SPEC

,n{t0tm FT

tcv- t00TrI
SPFCfIRÁiN

r c-100

r s-lnoI
lNSPtCtl0N I/PLUGt{]Lb{l
INSPTCNON/VTNT T/PLUGTOtburul
I C-t00

sxrRT ÀCCFSS

CAPACITY: 1.08 m3
WEIGHT EMPTY: 1842 kg

WEIGHT FULL OF WATER: 2922 kg

SURFACE PREPARATION: -l
PRIMER: F PM-II
FINISH PAINT: J
INSULATION: NONE

MECHANICAL LOADINGS GOVERN AS PER UG22: ¡r¡ES

IMPACTTEST:#
NO

lffi:lpen uc2o(r);
@

@
!¿À-6¡¿.L-u4s

REA'D: ì€i [Ñ-o-lPRODUClION
SHIP LOOSE:

SERIAL NO: 99404-101 CRN:

TAG NO: V-1O0 YEAR BUILI 2000
LSD f: -
CODE:

ASME SECT. VIII DIV I, '98 , ADDENDA 
.99

MAX. DESIGN PRESS:4516 kPog @ TEMP: 149'C
HYOROTEST:5871 kPog
MINM DESIGN MEÍAL TEMP: -28'C O MAWP 4516 KPO9

MATERIAL: HEAD: SA-516-70N SHELL SA-516-7ON

EESIÊIâ MtN. TEMP: 593 'c. nME:(l) hr (MlN)

CORR. ÁLLOW; 3.2omm

"SOUR SERVICE"

P

BUÏT

APACHE CANADA UMITED

LONGL.

CIRC:

PNOPAßù
140 East Lake Ræd,

tusb,l Bag#z

S13 O,/O x 1930 S,/S

HAMEURG COMPRESSOR PACKAGE

STAGE-I INLET
CanadaT4B 2C3

D-SCR-gg404-1 01 -SKT

I
t

INLET DIVERTER

r-

+

-L

I{-

T-
I
I

I

I

I
t---

--1
I

HLL=457

NLL=254-:

LIFTING LUGS
(1)-29o HoLE
FOR 6,5 TON CROSBY
s-209 (oR EOUAL)
SHACKLE
(wP. x2)

@

1o'

MISTEX

NAME PLATE

GUSSET

SKID PLATE:
25 THK. x 965 SQ.
(SEE DETAIL)

A +

19ø
oN A 8es B.c.D. FOR (8)-1eÉ
M/C BOLTS

û
è

o-
F

f0'

anj
o
11o

T-@ol
ÔI
el

LIFTING LUGS
(ïP. x2)
(SEE DEÍAIL)

270'

q NAME PLAIE ?V

9O' a-T -þ-

,y
@

S/ rtso',)/ 
I

6 öoz' A
8Cr

ç

vrEW'A-A' (SKID/BASE PLATE.gFTALS)
inue oRtÈNT. oF cussgts & HoLES

8o.

s.#1&#2

SCALE: 1:10
ORIENTATION

SCALE: l:10
VENT HOLES

(rrP.)
N

UIj

ôo
ú)

EASE PLATE:
19 THK. x 965 O/D X 660 lilD
(SEE DETAL)

ELEVATION
SCALE:1:tO

I
- --T-

90'



NOTE:
sÀ-350-LF2

CAPACITY: O.60l mJ
SURFACE AREA OF TUBES:
WEIGHT EMPÍY:
WEIGHT FULL OF WATER:
SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSUtÁllON: NONE
MECIIA'IIC¡L TOADINGS CWERNS AS PER UO 22:

IMPACT TEST:Ñd- Prn

PRODUCTION IMPACT REO,D: I

IMPACT TEST:

PNT-1 1

N/A ñ2
108O kg
1681 kg

SERIAL NO: 994O4-1O2 ÇRN:

TAG NO: V-l 10 YEAR BUILT: 2000
LSD f: -
COOE:

ASME SECT. VIII DIV I. .98 , AODENÐA '99
TEMA CLASS , N/4, AOOENOA

M¡ù(: DESIGN PRESS: 4516 kPoG @ TEMP: 149

MIN: DESIGN PRESS: N/A KPOG

HYDROTEST:

VESSEL 5871 kPoG
COIL N/A kPo
MlNt DESIGN MErAL IEMP: -28'C O MÀ[lP 4516

MATERIAL: HEAD: SA-SI6-70N SHELL: 5A-516-70N

RADIOGRAPHY:
roflGL FUU ffi(.)
qRc: ru[ tm(a) (te xt ã,r? E¡É]

LONG & CIRC. WELDS TYPE 1

owP-590.2
ocP- 1 050(s)
TACK WELDS:

, AOP-1227(5)
wPs ro1

SERVICE: SOUR

20.fiPsf 102,106,110rvPs# r02,r06,1 lo
GMA¡V ROOT PASS

¿t rFSf lO+,lm,llo
w€to FLlñiH l{s10€

L ïPSf r02,lo6,rm,li0 2 rvPs# r02,106.1o8.llo

(€r¡ FLUSA

7. rPS, l0¿r06,t6,¡.. rPs, 102,

2¡4t
6.WPS# r02.r08,l t0

5ü

cru,MWRMPS
2, WPSf, 104,106,r lo

:l

^/B

&12
5'

500' r
{'

1N/PL IOP
(sEE

GRIO

^/E
fB
T 1

DETATL fl)

@zze
EOITOM GRIO
(str oErAL f2)

bt
T

A
B

nrrrsDUrnrR peÎL

22ti r J5'

ORIENTATION
SCALE: l:l 0

MtsrÐ( +#ËTFJ 
DErAL

2rO

(wP.)

UFNNG LUC
(SEE DEAL)

0rP.)
sEc.ltoN 'B-B'

SC/(E: l:7,5

0RlI (r)-29r Hol.E

FOR 6.5 TON CROSBY

s-209 (0R EAUAT)

sHAC(tE

DETAL *1
SCALE: 1:1 5

sEcroN 'c-c'
SCALE: 1:15

(TYP.)

\/ESSEL

l;lj
ælNI
@l

sutf
r0

HEAÐ

INLET
BÏM.
GRIO

r80

É
(sEE DErAr)

DETAL #2
SCALE: 1; I 5

sEc'floN 'D'D'
SCALE: 1:15

DR|U (S)-22d H0I-ES lN lÌEM t4 oNLY.

DRIU ¿.TAP (E) 190 UNC HOLES TTIRU IIEM

#5 0N A 71J'8"C.0.. FoR (8)-19' M/C BoLTS

rrEM #26

A!tr*ffiru

0l

(4
90'

REQ,O @

I -a-@
el SEE GEN #4

(u/Etpfr 6) sHoP T0 LoCAIE (2) 50t
_VENT HOI..ES AS HIGH AS

PRACTICAL (IEO' APÀRT)

.)

F*,,r (sËE GEN.
^1NorEf4)

.)
8d

ETEVAÎON
SCALE: 1:10

cussFr Prê¡fu(frï$#^7) pFlL
TRUE onnrrYl###¿ HoLEs

SCALE 1:10

I

I

I

--l-

¿_-L

vEssEt

I

i_
I

7---=:F

ffi- MlN. ÍEMP: 593'c. lME: ltr
CORR. ALLOW: 3.2 mm

PROPAK SYSTEMS LTD.

Albefta

SOIJR SER\¡ICE

FNOPAKÚ
/H0 East /.eke Roed,

Postal Bag#2
STOCK 1478 HP COMPRESSOR

660 O,/D X 1626 S/S CanedeT4B2C3

D-SCR-99404-102

r {: ,i¡t

' ¡,, ¡,: $

t,T ,. .li!l ¡¡!Ì, ' ,,f ,rj|fl

¡' . .¡ r..'Áf

l;.' ¡r,'1 .,, I



LIFTING LUGS
(1)-29ø HOLE

6.5 TON CROSBY
EOUAL) SHACKLE

(TYP. x2)

FOR
(oRs-209

^/B

A
B

MISÏEX

o'
ô
I

ß\-22ø HOLES IN BASE PTATE
lal rgø uNc HoLES THRU sKlD PLAIE
òi n z+¡ B.c.D.. FoR (B)-lsø M/c BoLTS

o

VIEW 'A-4.
SCALE:1:'lO

TRUE ORIENT. OF GUSSETS & HOLES

NAME PLAÏE

INLET
DIVERTER

SKID PTATE:
25.4 THK x 81J SQ.

Q L.s. #1 & #2

tn
tn
@
No

U;
J

-ï@
ól
Nlol

G NAME PLATE

æ
INLET DIVERTER

90' -Ê
À
è

80'

DATUM

1 80'

ORIENTATION
SCALE: 1:10

GUSSET
(ryP.) õ/ìi

@

N

vt)
50ø

VENT HOLES

BASE PLÂTE:
19.05 THK x A13 o/D x 533 l/D

ELEVATION
SCALE: 1:10

!0¡

!a¡

+
I

i

''¿'/
i-:::::i"

L
¡L-_-_.--.-.-.

Ll- ------------r

'\-- 
I_-_::::::__-ì

¡G

SERVICE
SPLC.INI FT
700IN FÍ

VALVE CONN.
SPLC

G-l 10

c-1 l0
lcH-11n4

TOt

INCPFCTION C/IV PIUG

I

m2
kg
k9

INSULATON: NONE
uãc-¡r¡ñióÂL r-o¡orñcs covERNs AS PER uc 22: r,,@l

REO'D: IPROOUCTION IMPACT

PNT- 1 1

D-SCR-99404-1O2-SKT sHr. 1 oF ',l

TMPACT TEST:-tlll

rMPAcr TEST: @ - een uczolt¡

N/^
1 080
1 681

r/T78 HP HAMBURG COMPRESSOR PACKAGE

2ND STÃGE tñtEr SCRUBBER (V-lrOI
660 O,/D X 1626 S,/S

CAPACITY: 0.6Ol m3
SURFACE AREA OF TUBES:
WEIGHT EMPII:
WEIGHT FULL OF WATER:

SURFACE PREPARATION:
PRIMER:
FINISH PAINT:

êFNFPAI NÍITFS .r .tu¡ l/lt
SKT KqtFn tôP tYìfiluFì¡T lloilGENERAL NOTES

SERIAL NO: 99404-102 CRN:

TAG NO: V-110 YEAR BUILT: 2000
LSD f: -
CODE:

ASME SECT. VIII DIV I. '98 . AODENDA '99
.IEMA CLASS , N/4, ADDENDA N,/A

MAX: DESIGN PRESS:45l6kPoG O IEMP: 149 'C
MIN: DESIGN PRESS: N,/A KPOG

HYDROTEST:

VESSEL 5871 kPoG

cotL N,/A kPo
MINM DESIGN MEÍAL TEMP: -28.C O MAWP 4516 KPOg

MA'ÍERIAL: HEAD: SA-5'l 6-7ON SHELL: SA-51 6-70N
RADIOGRAPHY:
LONGL. ruLL UWII(O)
õinc' ruu uwl(o)'(tNcL. Atl- BUTT wELDs)

lïESh MrN. TEMP:593'C. TIME: t hr MlN.

CORR. ALLOW: 3.2mm

"SOUR SERVICE.

APACHE CANADA LIMITED

$i.H.T

CanadaT4B2CS

PßOFll(fir
440 Easi. Lake Rodd,

Posþl Bag#2

DATENo. REVtStONo^IE: 2{ìoo.os-25 ¡+:06ôñ nLE NAME: J:\iobs99\DWG\99



f
DRILL 29ø HOLE
FOR 6.5 TON CROSBY

REO'D O
APART)

A/s o' ss'

18(I

Jr 5' 45' A
rop ctro -_l

ïE-õ-nruL fr J
B

BoTToM cRrD --1
$E--oeinr rz +

^/aAr
ñ
I
t
È
ð

fi
s
I
Ì
t
I
ü

I
i-
II
T]

d
gl
Tq

B

J-

ORIEìTAïON
SCALE: l:10

r.s. #1-úi #2--

OYP.)

MrSfEX
SUPPT OEÍ'L

UFNNG LUG DEfL
SCALE: l:5

INLET DTVERTER DETAIL
SCALE: l:5

(4
90'

FORM TO SUIT

@--

(ûP.)

SEE GEN. NOTE f4

Þ
MrsfEv 

$#ËPg!F 
nEfAlL

d^'lq
P
Pç

I
(REF.)

vEssEt

WELD

SEE UFIING LUG
DETAIL (TYP.)

DOWN

D

[- .r.*
WELD #16

TOP

GRIO orP.) (ûP.) (r/P.)

(rYP.)

€m\# s8fl-&a
SCALE;1:10

Ê
o

(
270'

0

ts --T@
ôl
6l

BIM
ClID

VIETÍ C-C
SCALE: 1;5 gm'## UEW B-B

SCALE: l:10

DRILL ON A 59'I B.C.D.
(8) 220 HoLES.
FoR (8) 19ø BoLTS

0
0'

l
HOr..E

d
ÈTYP

HOLE

TI.Ê4IIICN
SC/rl-E: l:10

cussFr Pr¡ILúIIFM f28\ DEfL
IRUE

VIE1Y D-D
ORIENT. OF GUSSETS

SçAL[: l:10
& HOLES

r.-

vEssEL

I

I

I

-!¡Þ
I

I

-{Þ

SEE INLET
DIVERTER DET.L

----z-
àl+l

----r-
6lcq

SERIAL NO: 994O4 '103'CRN:
TAc NO: V-120 YEAR BUILI 2O0O

LSD ¡lÊ: -
CODE:

ASME SECT. VIII DIV I. ,98 , ADOENOÂ 
.99

Ml"\:OES|GN PRESS:9067kPo9 O TEMP:149 'C
HYDROTEST:

VESSEL 1 1787 kPog
COIL N/A kPos
MlNr DESIGN MEI¡rl- IEMP: -26'CO MAWP 9067 kPog

MATERIAL: HEAO: S -516-70N SHELk SA-516-70t{

RADIOGRAPHY:
úil6L Fu rm(o)-f-
cRc: FrÂr ur(c) (riq- r¡r Bull rs!)

TEMA CLASS . N,/A, ADOENDA

CAPACITY; 0.293 m J
SURFACE AREA OF TUBES:
WEIGHT EMPTY:
WEIGHT FULL OF WATER:
SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSULATION: NONE
TIECIINIC¡T LOÁOINGS GO,ERNS AS PER UG 22:

LONG & CIRC. WELOS TYPE 1

PNT- 1 I

IMPACT rESr:@ea

t-

QWP:
AQP-

590.2
1 050(s)
WELDS:

SHIP LOOSE:
SERVICE:

AOP- 1 227(s)
ol

N/A 62
816 k9
I 109 k9

GMAW ROOÎ PÆS

PROPAK SYSTEMS LTD.

MlN. TEMP: 593'C, nME:1 h

ALLOW: 3.2 mm

'souR sEmrcÉ

FìOPAßù
& East Ldke Rodd,

Postal Bag#2

STAGE-5 INIgf SCRUBBER - SOUR GåS
5OA O/O x 1'+73 S,/S Canada T4B2C3

D-SCR-99404- 1 03



^/B

?
FOR 6.5

NAME PLATE

r)
+

/

----@@

'19 THK. x 660 O/D x 3s6 l/D
(sEE DEIA|L)

ON
(8)
FOR

A 591 B.C.D.
22ø HOLES.
190 BOLÏS

0

tn
J

r,
F.

@-azc -scÊ_@

#1E#2

{å--

vr Ew 
#,Éâ;.#T:A#+úEJ#!'E #ElA 

LSì

SCALE:1:10

-----;¡@
ol
@l

@r--
NIol+l

--=r@ol
-t+l

À'
È

-€f

ret

r 80'
,/(dc.

/o r.t'

ORIENÏATION
SCALE:1:10

o
N

2)-50ø VENT HOLES
ôt

tt
J

GUSSET
(ryP.)

ç

ELEVAÏION
SCALE: 1:tO

LIFTI
296

NG LUGS
HOLE

DIVERTER

HLL=457.tr

NLL=254

-

çFRVI(--F
2WINtEÍ

SPTCôrfTr Ff

CON'IROL VAL\E CONN.tot
SPLC.DRAIN

I FVFI GÀUGh tLG-t20tIUL
INSPECIIoN c/w PLUG

INSPFCTI0N/VFNI c/* Pl Llc

LFVÊL CONTROL ILC-I20)

rî2
k9
kg

MPACT TEST:@

IMPACTPRODUCTION

D-SCR-99404- 1 03-SKT

SERVICE:

1.t76 HP ¡|ÂMBURG COMPRESSOR PACKAGE

sr¡ee-s lÑt.gr ECRÚBEER - SOIJR OrS (v-120)
508 O,/D x l'173 S,/S

SURFACE PREPARATION: IPRIMER: l-- p¡r-t I
FINISH PAINT: J
INSULATION: NONE
MECHANICAL LOADINGS GOVERNS AS PER UG ZZ: l@

CAPACIIY: 0.293mJ
SURFACE AREA OF TUBES:
WEIGHT EMPTY:
WEIGHT FULL OF WATER:

N/A
816
1r09

ISSUEO FOR DOCUIIENIANON

SERIAL NO: 99404 '103'CRN:
TAG NO: V-120 YEAR BUILI:2000
LSD ¡f: -
CODE:

ASME S€CT. VIII DIV I, '98 , AODENDA 
.99

TEMA CLASS , N/4, ADDÊNDA N/A
MAX: DESIGN PRESS:9067 kPog @ TEMP: 1{9'C
HYDROTESÏ:
VESSEL 11787kPog
COIL N/A kPog
MINM DESIGN MErAL ÍEMP: -28.C @ MAWP 9067 KPOg

MATERIAL: HEAD: SA-516-70N SHELL: SA-516-70N
RADIOGRAPHY:

-

L;|KU: FULL v*t,1o,¡ 1,-tr wcru¡lFFFlFll

APACHE CANADA LIMITED

h (MtN)
P.W.H.T.:

ALLOW: 3.2 mm

,SOUR 
SERVICE'

NOPAßT
44A EaslLake Rodd,

Postal Bag #2
Ndrla.Nbeña

CanadaT4B2C3

--16-
CKD

5Kt-'¡¡-GENERAL NOTE5
,+\coño\Misc\ScR-99¡+0,+- tO3-SKT-Ol.dwq

GENEFAL ÈOItsS
DAIE: 2000.09.25 .t:07om FILE NAME: J:\iobs99\Owc\994



^/B

A

B

ã

H
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E

F
H

T

u
fr

I
t
I
q

I
tI

Ë

I

LS.

@^

î
I

r+o
q; -

IIAI/EPLAIE
(F/s) -^l

---@

lr5'

(F^)

9^

I rau

@vt

15.

I

t
I
I
f
t
I
t
I

L.S.lr

90

\ 0 NAilEPT¡lE

-J
ELEVATION

SCAI.E l:10

lr-

lu--

ORIENTATION

VIEW 
.A-A'

SCLl-E l:10(

o

GRINI) ROUND INSII)E EOGE

@--
(nP.)

CHOKE TUBE DEIAIL
SCAIE l:10

I 180

SECTION B-B
SCAIf l:10

SEE CHOKT

IUBE OETA¡L

SERIAL NO: 994O4-105 CRN:

TAc NO: V-121 YEAR BUILT: 2O0O

LSD l/: -
CODE:

ASME SECT. VIII DIV I. .96 . AODENDA 
.99

tl¡J(. l)tSlCN PRESS: 4516 kPog @ TEMP: '149'C

HYDRoTEST: 58?1 kPog
DESIGN MEIAL'[EUP: -28'C O MAVIP 4516

MATERIAL: HEAD: SÀ-516-70N SHELL: SA-516-70il

lorcL
rEDS)

eí1

CAPACITY: O.54 mJ
WEIGHT EMPTY:

WEIGHT FULL OF WATER:

SURFACE PREPARATION:

PRIMER:
FINISH PAINT:

INSULATION: NONE

tlEcl{ANlc¡L LoÄolNcs GovERtl AS PtR UG22: +€Flîõ'l
IMPACT TESÍ : lÆ++cætÇ+.!ttir+

æ
r"#'(')-

pRCiDUcîoN rMPAcr rEsr REo'D: \¡E$ fñiõl

l-ñ611"¡" ucr¡(Ð,

SHIP LOOSE:

I PNT-1 1

797 kg
15J7 k9

PRESS. T0 SIRUCT. wtrl) r02, r06. ll0

LONG & CIRC. WELDS TYPE 1

OwP: 590.2
QCP: AOP-|oSO (S) AOP-1227 (S)
TACK WELDS WPS# 101

GMAW ROOf PASS

*PSf rrx,r06,r'r0

j

r€üo flusH lilslDE

8. rPSl t02,106,108,1107.¡?Sl ill2,rO6,ro¡,2. [PSt 104,106,110

.,4''

^
PROPAK SYSTEMS LTD.

ESUI+ MtN. IEMP:5eJ'c, rlME:(1)hr (MrN)

SoUR SER'úICE'

ryP t(t
440 East Laka Road,

Postal Bag#2

coRR. A¡-LOW: 3.20 ñm

STAGE-I SUCTION BOTTLE

6lomm O/D x 1778 mm S/S Canada f4B 2C3

D-BTL-99404- 1 05



L
ci
L

^/B

A
B

1778

L.s. #1

NAME PLATE
(F/s)

A

180'

$r

--OB -e-

0 L.s. #l NAME PLATE

(F/S)

å",

ORIENTATION
cvrEw 'A-A')

SCALE: 1:10ELEVATION
SCALE:1:1O

CHOKE TUBE

SEßúICE
qPFC

rNiEr PRocEss c¡s
dmFf PRoCÉSS GAS 200luut

t0L
INSPECI0N c/r PLIGrot

CAPACITY: 0.54 m 3

WEIGHT EMPTY: 797 kg

WEIGHT FULL OF WAÌER: 1337 kg

SURFACE PREPARATION: -l
PRIMER: F Prur-t I

FINISH PAINT: J
INSUIATION: NONE

MECHANICAL LOADINGS GOVERN AS PER UG22:

IMPACTTEST:#
YE5 Ñ¡l

D-BTL-99404-1 05-SKÏ

PRODUCTION IMPACT TEST REO,D: ìTE+ INTI

SHIP LOOSE: ¿rËl@

1¡$78 HP HAI¡BURG CoMPRESSoR pACKAGE

S_TAGE.T SIJCNON EOTÍLE (V-I2I)
610 O,/O x 1778 S/S

qkT ßqtm FoR flocuuEr,rlÄ'ft0t'l

SERIAL NO: 99404-105 CRN:

IAG NO: V-121 YEAR BUILI: 20OO

LSD S: -
CODE:

ASME SECT. VIII DIV I. .98 . ADDENDA '99

MAX. DESIGN PRESS: 4516 kPog € TEMP: 149'C
HYDROTEST: 5871 kPog

MINM DESIGN MEÍAL TEMP: -28.C@ MAWP 4516 KPO9

MATERIAL: HEAD: SA-516-7ON SHELL: SA-516-70N

reÁie MrN. TEMP: 593'c, lME:(l)hr (MlN)

BUTT WELOS)

3.2O mmCORR. ALLOW:

''SOUR SERVICE'

APACHE CANADA LIMITED

P .W.H.T.:

w

@naclaT.tB2C3

LONGL.

CIRC:

FNOPAßT
440 East Lake Road,

Poslal 8ag#2

Í¡ENEFAL NOIES GENERAL NOTES
CKDREVTSIONNô-



f ^/B

PLAN VIEW A-A
SC/rLE 1:10

r120f

u
z

/;\
lssI

lo'

DO

45'

OYP.)

E-

@-

F

270. 
--L.s:f!-- -90

i 

180'

@
B 2235

(r/s #1. WELD #1)

ELEVATION VIEW
SCALE l:10

ORIENTATION B-B
SCALE 1:10

l0'

| 180'

VIEW C-C
SCALE 1:10

ROUNO INSIOE EOGE

lt-

CHOKE TUBE DFI-AIL
SCTTLE 1:10

SEE CHOKE TUBE DfiAIt

P

P

E-
WEIGHT EMPTY:
WEIGHT FULL OF WATER:
SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSUI TION: NONE
IIECHAIIICAL LOÂOINCS GOVERIIS AS PER U6 22:

IMPACT IEST:Ñ'd- pen

CAPACITY: 0.J64 m3

5E6 kg
950 k9

PNT- 1 2

SERIAL NO: 99404 '106'CRN:
TAG NO: V-l22 YEAR BUILT:2000
LSD f: -
CODE:

ASME SECT. VIII DIV I. .96 , ADOENOA þ9
ÏEMA CLASS . N/A, AODENDA N,/A

tt¡ù: oES¡GN PRESS: 44+7 kPog O TEMP: 176 'C

MIN: DESIGN PRESS: N/A kPog
HYDROTEST:

VESSEL 5871 kPog
COIL N/A kPog
l¡lNu OESIGN UEÍAL lEilP: -28'C O MAWP 4447

MAÍERIAL: HEAD: 5A-516-?0N SHELL: S\-516-70N

RADIOGRAPHY:
lffL FUt! uu{o)

LONG
QWP:
QCP: AOP-1
TACK WELDS:

& CIRC. WELDS TYPE 1

590.2
AOP- 1 227(S)
1016MAVI ROO¡ PASS

.L r9sl 1(X,106,110

r€10 FLUSA NS0€

8. rPSl il,2,r06,r08rr0

i

m, r02,ro6,to8,ll0

9€C

4. rPSt

zraî
t0 6.WPS# l02,ro8,1 r0

.-1_r

#*r
Glr^ll R00l PAss

2. WPS# ro,l 106, r0

P.W.H.T.:
Eil MlN. TEMP:593'C.ÎME:1.0 h

CORR. ALLOW: 5.2 mm

SOUR SRi/ICE

PROPAK SYSTEMS LTD.
P}ON'KÛ

tt4o East Lake Roâd,

Postal Bag#2

lst SIAGE OISCHARGE BOTTLE
+57 O/O x 2235 s/S Cenade T4B 2C3

D-BTL-99404- 1 06



SFtð'I(]F
MIN ?70FI llYI ¡t

INI ET CYL. 12 MIN 220
çÞFCSPFC.

IMOì¡IELLTOt

THFRMOWEI I

ÞHôN DRÂIN

TOL

586 kg
950 k9

CAPACITY: 0.364 mJ

WEIGHT EMPTY:
WEIGHT FULL OF WATER:

:yllåc! PREPARATToN: -l

SERIAL NO: 99404 '106'CRN:
fAG NO: V-122 YEAR EUlLf: 2000
LSD f: -
CODE:

ASME SECT. VIII OIV I, .98. 
ADDENOA 

.99

INSUIATION: NONE

MECHANICAL LOADINGS GOVERNS AS PER UG 22: If@J

ÍMPACT TEST:IMF

FINISH

PRODUCflON IMPACT TEST REQ'D: I
SHIP LOOSE: f/@
SERVICE: SOUR GAS

I+76 HP HAI¡BURG COMPRESSOR PACKAGE

lst SÍAGE OISCHARGE BOTTLE (v-122)
457 O/D x 2235 S,/S

u(
CKD

sn
ENG

sKl
No.

ISSUEO FOR OOCUI¡ENIAÏON
REatstoN

AS NOTEDH, I.T
BY

fr¡ffi
DATE

GENERAL NOTES
¡(ã;üilffiiiffi

MAX: DESIGN PRESS: 4447 kPog O TEMP: 176 'C

MIN: DESIGN PRESS: N,/A kPog

HYDROTEST:

VESSEL 57El kPog
COIL N,/A kPog
uínMoescN MrrAL TEMP:-2E'ce MÀwP 4447 kPog

MATERIAL: HEAO: SA-516-7ON SHELL: SA-516-70N
RADIOGRAPHY:
LONGL. ruLL UWII(O)
õinc, ruu uwr(o)'(ucu. at-l BUTT wELos)

P.rir.H.T.:

Gùr MrN. TEMP:59s'c,nMe I'o h (MlN.)

CORR. ALLOW: J.2 mm
.SOUR SER/ICE.

APACHE CANADA LIMITED

PßOPAßã
4A East Laka Road,

Postal Baglt2
AIdde, Nbeda

CanadaT4B2C3

otvc.
Nô.: 106_SKT sHr. 1 oF l 

lsRi.D-BTL-99404-

CHOKE TUBE

(
100>

)^

C NAME PLAÏE

9C}.

9'- I
NAME PLATE

2235
L.S. #1

ELEVATION VIEW
SCALE:1:10

Q L.s. #1

ll 80'

ó

ORIENTATION
(vtEW 'B-B')

SCALE: 1:10

PLAN
(vrEw 'A-A')

SCALE:1:10



A
E

914

L.S. #1

@^

ïq
o
L

:)
kô

E PLATE
(N,/s)

ELEVATION
SCALE:1:10

90'

0 L.s. #1 Q NAME PI.ATE

GUSSET
(wP.)

*l
ó

1180'

@

0

L

sFRt/tcE
't3miIÍrRocEss c s
o ?moun¡r pRocEss c¡sùrjt t

lNsPFcÌoN c/r PLUG

PNT-I 1

sñl
I

301 kg
471 kg

MECHANICAL LOADINGS GOVERN AS PER UG22:

IMPACTTEST:ffi

PRoDUCTION IMPACT TEST REa'D: ìç+ [El
SHIP LoosE: +E€Æl
SERVICE: SOUR GAS

WEIGHT FULL OF WATER:

SURFACE PREPARATION:

PRIMER:

FINISH PAINT:

INSULATION: NONE

CAPACITY: 0.17 m
WEIGHT EMPTY:

DRAWN

ruFrìl¿Fn

¡yE!-

w

1478 HP HAI'8URC COMPRESSOR PACI(AGE

srAGE-2 SUCTION SOTTLE (V-123)
137 O/O x 91¡l S,/S

sa

SERIAL NO: 99404-107 CRN:

TAG NO: V-123 YEÁR BUILT: 20OO

LSD f: -
CODE:

ASME SECT. VIII OIV I. .98 . AODENDA '99

MAX. DESIGN PRESS: 4516 kPog @ TEMP: 149'C
HYDROTEST: 5871 kPog
MINM DESIGN METAL TEMP: -28.C @ MAIIYP 4516 KPO9

MATERIAL: HEAD: SA-516-7ON SHELL SA-516-7ON

P.W.H.T.:

EEllHe MtN. rrl,{P: 593'c, TME:(l)hr (MlN)

CORR. ALLOW: 3.20mm

"SOUR SERVICE.

APACHE CANADA LIMITED

wELos)

P}OPßù
tUÙ Easfl-ake Rodd,

tus/ralBag#2
Alrùte,Alberta

@nadaÛta2Cg

f,iENERAL NOTESAL NOTES AS NOTED D-BTL-99404- 1 07-SKT SHT. I

Nô- REVTSTON



A
B

914

L.s.

r{/PL
(N/s)

9^

I'

I rso

ö

ORIENTAïON

VIEW 
.A-A'

SClrLE l:10

->ln Ë

r.s.r1 q N/PL

sEt Guss$
rvfro DEIATI ,rilo-

""1ö

ELEVATION
sCÁ,l-E'l:10

==<ê -

SERVICE
l{INIEÌ PROCTSS CAs ìJI tt8

200ilg --!ro= XH OUILEÍ PROCESS GASN2 ¡ ttu

lot4ð
INcPF¡Tllìñ ¡/e Pl(lßlot4ü

I

2

s/TrItt v 915
wTI'fì r tO

pt Âf n/ñ v r7r r/n tPoilFn to 457: q5r'ìI

rt ÅTF to

WEIGHT FULL OF WATER: 471 kg
SURFACE PREPARATION: -l
PRTMER: I er'rr-r r

FINISH PAINT: J
INSUI-ATION: NONE

l¡Ect$ilrcÁt Lo¡ûNGs cor/ERt¡ As PER uG22: {EFfi{Ï]
IMPACI TEST: {€€+'GÇæ

PROOUCTION IMPACT 1EST REQ'D: ì¡ES¡ lm
SHIP LOOSE: ì€9/M

SOUR GÃS'
LONG & CIRC. WELDS TYPE 1

OWP: 59O.2
OCP: AQP-105o (s) AOP-Í227 (S)
TACK WELDS WPS# 101
PRESS¡ T0 SIRUCT. lltt¡ ÌiPS, 102, 106, ttO

CAPACITY; O.17 m
WEIGHT EMPTY: 3O1 kg

t7. rPst rû2,r06,fi0

6m.
CT.E¡RACE
rñrm ïEDS
mxo m
ro 9trP
ffiqm.

o. ml r@,r06.r0E.fl0

i
t5

6MAVI ROOI P¡SS

¡t rPs, t01,106,1106. pst rû2,

5g

0ìP)
wÉ.o FUJSB rNsro€

8. rPS, 10¿106,ræ,1r0

=

o¡Arv Roof PÀss
2, rP6l rü, 106, ilo

SERIAL NO: 99404-107 CRN:

TAG NO: V-12J YEAR BUILT 2OOO

LSO f,: -
COOE:

ASME SECT. VIII DtV I, '98 . AODENDA '99

UA(.0ES|CN PRESS: 4516 kPog @ TEMP: 149'C

MATERIAL: HEAD: SA-516-70t¡ 5HEL|.: SA-51ô-70N

EE,1fiè MtN. ÍEMP:593'c, ltME:(l)hr (MlN)

CORR. ALLOW: 3.2O mm

,SOUR 
SERIúICE,

PROPAK SYSTEMS LTD.

RADIOGRAPHY:
16-iffiõirq-æ(offiTl-8firf$)

ffi

FAOPAßù
/U0 Easl,Lake Road,

Poc/¡al Bag#2

HYoROTEST: 5671 kPog
MIN 

g 
OESIGN MfiAL ÍEMP: -24'C O IiAWP 1'16

STAGE-2 SUCTION BOTTI-E

137mm O/O x 914 mm S,/S Canada T/tB 2C3

D-BTL-99404-107

:¡g
ia
-I':'

.t

4 iliì: ¡i

* "*. ,,

{.,,b
'*

t;l



^/s

zc
¿

E

I

d

õ

Èo

*

R

o

ê

o

22f
I
=

o
À

o

E

1016

ELEVATION
SCALE:1:1O

È

GUSSEÍ
(ÌP.)

^/B
O NAME PLATE

o'

180

ORIENTAÏION
IVIEW 'A-A')

SCALE: 1:'10

9L--e

0'

1 80'

VIEW 'B_B'
SCALE: 1:10

NAME
PLÂTE
(N/S)s1 0>f

ó

@*r1

'B'

t-

270'

!F
,qnFI

JTI FI zot)

UG

'û PlllC

MECHANICAL LOADINGS GOVERNS AS PER UG ZZ: I,@

IMPACT TEST: NO- PER

PNÏ- 1 2

D-BTL-gg404-1 08-SKT

N/A m2
460 kg
590 kg

CAPACITY: O.l3 m J
SURFACE AREA OF TUBES:
WEIGHT EMPTY:
WEIGHÏ FULL OF WATER:

SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
TNSULAïION: NONE

1478 HP Ë4U9UE9 lqUeEE$qE S q
2N0 SrAGE DTSCHARGE BOTÎLE (V-12.+)

406 o/D x 1o16 S/S
SKI

SERIAL NO: 99404 '108'CRN:
lAG NO: V-124 YEAR BUILT: 2000
LSD #: -
CODE:

ASME SECT. VIII DIV I. '98 , AODENDA '99
TEMA CLASS , N/A. ADDENDA N,/A

DESIGN PRESS: 8908 kPog @ TEMP: 176'C

HYDROTEST:

VESSEL I 1580 kPog
coll- N/A kPo
MIÑM DESIGN MErAL TEMP: -28.C @ MAWP 8908 KPog

MATERIAL: HEAD: SA-516-70N SHELL: SA-1068
RADIOGRAPHY:

YÊS/l MtN. IEMP: 593'C. TIME: I hr min.

-F
CORR. ALLOW: 3.2mm

CanadaTlB2CS

'SOUR SERVICE,

APACHE CANADA LIMIÏED
FNOPAßù

44O Easl Lake Road,

Poúal Bag#z

Nô.



(ÎrP.)

1ä\*l'
N/PLC

1016

ô
J-

=

=
0'SEE GUSSET

r{Er0 DErL tl7

^/B

t¡¡

90'

180'

ORIENTANON

sHlls
SCITLE:1:10

lo

<-JA
sr0>l

ó

EI.IVATON
SCALE: 1:.l0

q-

r80'

VIEW B-B
SCALE:1:10

P
P

SERIAL NO: 99404 '108'CRN:
TAG NO: v-r24 YEAR BUILT: 20O0
LSD f: -
CODE:

ASME SECr. Ull OIV l. '96 , AODENOA '99
TEMA CI.ASS , N,/A, AODENDA N,/

DESIGN PRESS:8908kPog 0 TEMP: 176 'C

HYDROTEST:
VESSEL 1 1580 kPog
COIL N/A kPo
MlNr DE$GN llfilrL TEllP: -28'C O MAlrP 890E

MATERIAL: HEAD: SA-516-70N SHELL: SA-1068

CAPACITY: 0.1J m5
SURFACE AREA OF TUBES: N/A
WEIGHT EMPTY; 45O
WEIGHT FULL OF WAïER: 59O
SURFACE PREPARATION:
PRIMER:
FINISH PAINI:
INSULATION: NONE

MECHÁ'{ICÂI- LOADII{GS GOVTRT{S AS PET UG 2?;

-

IMPACT TEST: NO- m

ñ2
k9
k9

PNT_I 2

'I 1

QCP: AQP-IO5O AAP-1227 (S)

SHIP LOOSE:

WELOS: 101

SERVICE: SOUR
LONG & CIRC. WELDS TYPE I
QWP: 590.2

m

PASS GMAW ROOT PASS

YES,I MrN. TEMP: 593'C, TIUE: I hr n¡n.
P.W.H.T.:

PROPAK SYSTEMS LTD

CORR. ALLOW: 5.2 mm

'souR sERvlcf

M}FA'CÛ
44O Ee&Lâlþ Roed,

2ND SÍAGE DISCHARGE BOTTLE

406mrn O/D x 1016mm S/S
Ahdde, Nbefta

D-BTL-99404-1 08



914

I
I
I
I

I
I

I

{--
I

NAME PLATE

CHOKE ÏUBE

tt
----L_-T

F=l
tl
ll
tl

+-

I @

t,

--@
0 Hnue pure

À--=. 30:_+

GUSSEÍ
(TrP.)

80'

t-
@ ORIENTATION

VIEW 'A_A'
SCALE: l:5

ELEVATION
SCALE: 1:5

SERMCE
SPFC SPF(:PROCÍSS INLLI

tooPROCFSS OTJTI }T U

INSPECIIoN c/w PLUG
INSPF(ìllON/VFNI c/r PLUG

INSUIATION: NONÊ
uet¡rñrcnt- LoADTNGs covERNS As PER uc zz: I@

rnz
kg
k9

1

CAPACITY: 0.12 m3
SURFACE AREA OF TUBES: N/A
WEIGHT EMPTY: +O2
WEIGHT FULL OF WATER: 522
SURFACE PREPARATION: -.]

PRIMER: l-- prur-r
FINISH PAINT: J

IMPACT TEST:

PRODUCTION

SHIP LOOSE:

.TÉ

147E HP HAT¡8URG COMPRESSOR PACI(AG€

¡n0 sr¡cE sucnoN BomE (v-125)
1OG O/O x 914 S,/S

vXrcqilFn FoP oocut¡FNTÂTloN

SERIAL NO: 99404 '109'CRN:
TAG NO: V-125 YEAR BUILT: 200O

LsD f: -
CODE:

ASME SECT. VIII DIV I, '98 , ADDENDA 
,99

TEMA CLASS , N/A, ADOENDA N/A
DESIGN PRESS:9O67kPo9 @ TEMP:149 'C
HYDROTEST:

VESSEL1l767kPog
COIL N/A kPog
y¡¡M qrsroH MFÍÂL ÌEMP: -28'C O MAWP 9067 kPog

MATERIAL: HEAD: SA-516-7ON SHELL: SA-106-8
RADIOGRAPHY:

T.:

APACHE CANADA LIMITED

ALLôW: 3.2 mm

,SOUR 
SERVICE.

CanadaT4B 2C3

NOPAKÛ
44A East l-ake Road,

Podal Bag#2

D-BTI-99404-lOg-SKT sHr. I oF 1AS NO{LDNô- REVtStON



t

I
I
I
I

F=llltt
tlll 2-L-J--

SEE CHOKE
ÍUBE DEfAIL

(ÌP.) û H,upL¡n

914

ô
JU
=

*¡a

----=@

*la

O N,/PLATE

orp.)

270' 9g

SEE GUSSEÍ
tvEÐ DETATL (#17)

( MAINTAIN

II.ts4IIION
SCALE: l:5

.OEIENTAIIOil
SETJ=A

SCALE: l:5

ROUND
rNsr0E

27C eoo

ctl¡t ioot P ss

__t__

I
P
P

INI FT1 t4
NI ITI FT1t4

lN ¿/w Pl IIGTOt4A
lN/VFNI Ê/w PltiGTOI4ð

27.

x
/O r l7.l

sllt t 17.1
g.5l

I

HK. r /g
1

tnq 1t2 r08

for SA-1O5.
NOTARETHE

*_ls

402

cAPAClry: O.12 mJ
SURFACE AREA OF TUBES:
WEIGHT EMPTY:

¡n2
kg

SERIAL NO: 99404 'lO9'CRN:
TAG NO: v-125 YEAR BUILT: 2000
rçn 4. -

IOADINGS GWTNS IS PER UG 22:

PNT_1 1

IMPACT TEST:NO-PR

PREPARATION:SU

NONE

PRIMER:
FINISH PAINT:

ASME SECT. VIII DIV I. '96 . ADOENDA

TEMA CLASS . N/4, AÐOENDA

OESIGN PRÊSS:9067kPog O IEMP:I49
HYDROTEST:
VESSEL 1 1787 kPog
COIL N/A kPog
i¡tNu DESIGN l¡EtAL lEt¡P: -28T e MAVP 9067

MATERIAL: HEAÐ: SÀ-516-70N SHELL: SA-106-8

'99

THRTDOt f-T

B

CHOKE ru8E DEÍAL
SC¡tl-E: t:5

I rao

SECîON B-B
SC/ILE: 1:5

gñ. -1 f-
ìo SJll

:m1?ri 'T,.f,\ U- qa"* REO'D: I
SHIP LOOSE:
PRODUCTION P.W.H

MlN. TEMP: 59J:C. TIME: t h

N-[h
cr¡rw noot p¡ss '

t4. rPst 101,r06,il0

ruþru
ffiNto
mffiP
cffffi drsÃ

17. r?sl 102,106,110

.M
6.rPS, t02,108,tr0

ÈÆ%
""W

8.*P6, r02,r06,r0E,t0 to.lPs, r(n,ro6,roE rr0

fl' or"l,_ Ø

)VED I DRAWÍI
IBY ID. SMf
IDAIE loo,/o4,
I CI.IL(;KÈ
IBY IM' IWAI

< wÁprì lñÄÎF I ôô/O4.

L-
IIUK
')A

1478 HP STOCK COMPRESSOR
3RD STAGE SUCITON BOTILE
4o6mm O,/D x 91rÍmm S,/S

PNOPAßú
40 East Lake Road,

Postal BaC#2
A¡rdríe, Albeña

CanadaT482C3

toln smmÉ

PROPAK SYSTEMS LTD.

EO Fo-arl-99404-t 09
I i¿Y,l2ISGALE IA5 NUIBY

m, ro{,to4llo
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GUSSET

ozrR.

o NAME PTATE -i \

NAMÉ
PLATE
(F /s)

N/S
P
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3ô
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90'

N/S

-+- 27g',
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SECTION 'B-8'
SCALE: 1:5

ORIENTATION
(vrEw 'A-A')

SCALE: 1:5

ELE1/ATION
SCALE: l:5

OtO
o oIf

I
t-
I

+
I

---i-l--tt
tt
tl
E==

CHOKE TUBEI
L-- +

:--:1--
I
I
I
I

--J

101 6

:
ko

90'27c'

80'

SERVICE
MIN. urj(-)INI FT

SPF(: SPFC-ÞÞô-FSq GAS OUTLEI

TôI
neÂlñ ./* Pltlc¡{)L
INSPECTION c,/w PLUGTOt

TEST: NO- PER

REO'o: I @

10F1

I

D-BTL-99404-1 1o-SKT

N/A m2
393 kg
484 kg

PNT- 1 2

PRODUCTION IMPACT T€ST
SHIP LOOSE: I/@
SERVICE: SOUR GAS

1478 HP IIAMBURG COMPRESSOR PACKAGE

3RD SÎAGE OISCHARGE BOTTLE (V-126)
556 O,/O x lO16 S,/S

CAPACITY: 0.091 mJ
SURFACE AREA OF TUBES:

INSUI-ATION: NONE

MECHANICAL LOADINGS COVERNS AS PER UG ZZ, I@

WEIGHT EMPTY:
WEIGHT FULL OF WATER:
SURFACE PREPARATION:
PRIMER:
FINISH PAINT:

vl(

cKo
svl

ENG
SKl

No.
ISSUE() fOR Í)OCUITEMATION

REVtSTON

D. DOE

BY

SERIAL NO: 99404 '110'CRN:
TAG NO: V-126 YEAR BUILI: 20O0

LSD ¡f: -
CODE:

ASME SECT. VIII OIV I, '98 , ADDENDA 
.99

TEMA CI-ASS , N/4. ADDENOA N/A
DESIGN PRESS: 11377 kPog @ TEMP:176'C

HYDROTEST:

VESSEL I 479O kPog
N/A kPog

DESIGN MEIAL ÌEMP: -28'CO MAWP 11377 kPog

MATERIAL: HF.AO: SA-516-7ON SHELL: SA-106-8
RAOIOGRAPHY:

P.W.H.f.:

EESIf MlN. TEMP: 593'c, ItME:1h(MlN.)
CORR. ALLOW: 3.2mm

'SOUR SERVICE'

APACHE CANADA LIMITED

l-r-

NOPAßÛ
440 East Laka Road,

fustal Bag#2
Airdrle, Altuda

@ÊdaT4B2cs

DATE



SERIAL NO: 99404 '110' CRN: P-0249.2
TAG NO: V-126 YEAR BUTLT: 2000
LSD #: -
CODE:

ASME SECT. VIII DIV I, .94 . ADDENDA '99

DESIGN PRESS:ltS77kPog O TEMP:176 'C

HYDROTEST:

DESICN lrstlt lülP: -28 'C O um I 1377 rFûE

MATERIA|: HFjD: 5A-516-701'l SHEL|: 5A-106-8

TEMA CL.ASS . N,/A. ADDENDA

VÊSSEL 14790 kPog
cOlL N/A kPos

CAPACIIY: 0.091 mJ
SURFACE AREA OF TTJBES:
WEIGHT EMPTY:
WEIGHT FULL OF WATER:
SURFACE PREPARATION: -l
PRIMER: l- p¡n-lZ
FINISH PAINT: J
INSULATION: NONE

llECl{ANlcAL [0llONGS GOttERl{S ÁS PER UC 22

-

& CIRC. IVELDS TYPE 1

REQ.D: I

IMPACT TEST:NO-¡e

PRODUCTION IMPACT

590.2
LONG
OWP¡

1 227(s)
101

SEFúICE: SOUR

N/A m2
39J kg
484 k9

QCP: AaP:1050(5)
TACK WELDS: WPS

^/B

SECTON 
,A-A'

SCÁLE 1:5

ï
û lr- GUSSET

Hu-

47sQ:rr '_
(sEE wEtD DErAL #1

P
P

tÀrJ¡pr¡\ f'-i Nr/PL
(F/s)

AI
T

N/s

N/s

27t 90

18(I ll'- ôr

oRlEr.q#lplìÈ 'B-B'
ET"EVATION

SCÁLE 1:5

t

ROUIID INSIT}T EDGE

@--

lr_
180

SECTON 
,C-C,

SCALE 1:5
cHoKEs#B& pErAL

OrO
o o ----------i-

I
I
IÉ=

CHOKE ]UBE
(SEE DETAL)

I
I
I
L -+

I
I
I

_J

N

ô)u
;È

ô
J

è
1016

==kêi

P.W.H.T.:
YES,I MtN. TEMP:593'C. TIME:I

CORR. ALLOW: 3.2 mm

'soun siERt/lcÉ

PROPAK SYSÎEMS LTD.
RüIAKT

/U0 East Lako Roacl,

3RD STAGE DISCIIARGE BOTTI-E

356mm OrlD x lol6mm S,/S

Hrdñc, Ãlbafta
@nada T4B 2C3

D-BTL-99404-1 1 0

frll¡;

('



o

ì IFNI & DRÀN
Ðfl. PROJ tvEu)INT. PRq

t/2 t-tLG I ANK

90 k9
14O kq

CAPACITY: 0.05 m3

WEIGHT EMPTY:

WEICHT FULL OF WATER:

SERIAL NO: 99404 '117'
TAG NO: V-13O
LSD f:
CODE: NON-CODE

CRN: N/A
YEAR BUILT: 2000

PRODUCTION IMPACT TEST R€Q'D: tI
SHtp LOOSE: ry@
SERVICE: HYDROCARBONS

11

INSULAION: NONE

IMPACT TcST: NO

YES- PER UG84 AS FOLLOWS:

PRIMER:
FINISH PAINÏ:

1¡178 HP I{AMBURG COMPRESSOR PACKAG€
PACKTNG VENT & oRArN SEÅL POT (v-13O)

273 O,/O x 813 S,/S

AS N()ILL} D-POT-994O4-117-SKT sHr. 1 oF 1

MAx: DESIGN PRESStOI kPog @ TEMP. 149'C

HYDROTESÎ
VESSEL 345 kPog

MINM DESIGN METAL TEMP: -28'C
Ir,ßTERIAL: HEAD: 9{-234-WPB SHELL: SMLS SA-106-8
RADIOGRAPHY:
LONG L. : N/A
CIRC: N/A
P.W.H.T.: lîiõl

CORR. ALLOW: NONE. 
"SOUR SERVICE.

APACHE CANADA LIMITED
Ff/OFAKù

1/t0 EastLake Road,

Poúal Bag #2

A¡dñe, Albøña

AanadaT4B2CS

9¡+O.t-l I 7-SKT-Ol.d*q No. REVtStl rN AY ENG

@
+

^/B

ø NAME PLATE

A

9,*ìryi
o'

279

(2)-22ø

99le-

N/s
gqrt-l

ó,

t1 80'

ó'

ORIENTATION
SCALE: 1:5

:)
l-
o 9 P

81J S/S

NAMI PLATI

ELEVATION
SCALE:1:5



^/B81J

0'

==F-
aQ NAMEPLATE

45'

210'

DR[.J- (2)-22ø

(TfP.) *JN/s

6,1 E0'

ORIENTATION
SC/rLE 1:5

ELEVATION
SCALE 1:5

{

DRrLr (2)-226 HCtfS
FOR ITEM #6

WELD CLIPS TO SKID
ON ASSEMBLY

MOUNTING CLIP DEI-AIL
SCALE 1:2 (Z-REO'D)

þN

9
"1

PsÏtnj+4 9^
,'$i

@
lJet

i

ô)-

.l_

I

I

.RVI(:F

i/2 CPLG
il rot ilDç ì NRAIN TANK3:t
II FVFI (:A IGFt
IqFÁI POt1

1t wfì t5
1qô rTq' 1fGc/wNul&L

st qôilaRF

SURFACE PREPARATION: T
PRTMER: þeNr-t r
FINISH PAINT:

INSULATION: NONE

IMPACT TEST; NO

åf€g-.+a#*#

PRODUCIION IMPACT IEST REQ'D: ¡fES'

SHIP LoOsE: YEq/@
SERVICE: HYDR0CARBONS

LONG & CIRC, WELDS TYPE 1

QwP: 590.2
QCP: AQP-1o5O(S) AOP-1227(5)
TACK WELDS WPS# 101
pREss. To sTRUcr. wPs# t01,105 & t09

M
a{€,,-.FEH.c.(ft.*¡l{,

CAPACITY:0'05 m5

WEIGHT EMPTY:
WEIGHT FULL OF WATER:

90 kg
140 kg

s.h?st 10r,107,109

ÂÞF tvFfl

fÉ
CI{FCKED
I M. IWANIUK
too/o5/01fE

STOCK I47A HP COMPRESSOR PACKAGE
PACKING VENT & ORAN SEAL POT

273mm O/O x It3mm S/S
t -FttssilFf) F(x coNsrRuciloNGENERAL NOTES

CORR. ALLOW: NONE

PROPAK SYSTEMS LTD

''SOUR SERVICE"

cRN: N/A
YEAR BUILT: 2000

SERIAL NO: 99404'117'
TAG NO: V-130
LSD ¡fi:
CODE: NON-COOE

Mlü(: DESIGI'I PRESS: t01 kPog O lEtlP. 149'C

HYOROTESN
VESSEL J45 kPog

MINI DESIGN MFTAL TEMP: -26 'C
uA'lERlAL: HEÁD: SA-ZJ4-IVPB SHEUi SMLS SA-1

RAOIOGRAPHY:
úxcL : N/a
ORC: ¡,/
P.W.H.T.: @l

FæFAßT
440 Easl Lake Road,

Postal Bag*2
Atrdria, Alboda

Canadaî482C3

D-POT-9940+-1 17ÀLE IAS NOTEDREVtSION

rrsf roil6qtfl



 



 



YES

YES

YES

YES

YES

YES

YES

REV

PRV
PCV

LCV

LCV

203

00-04

00-04

't00-04

't 00-04

00-04

I 00-04

00-04

0-l 3790

0-6895

2976-9067

-4516

o-241

RANGE

4-20 t 6-30

ENG

MA/PSI

4727

3412

SET

Pressure

Transmitter

Valve

Pressure

Level

Level

Level

Level

Level Contoller

Êmergency Shutdown

PROCESS

ASCO

Wika

Fisher

Fisher

Plate
Plate
Plate

1-1t2F 2-1

1-112 F 2 JOS 45 J

I 100-ss

1 RLg

219mm
21mm NPT

ouþut,24

4-20 MA
21mm NPT
4-20 MAouþut,24

ouþut,

48mm 900# RTJ

48mm 600# RF
Nace MR-l 075

60mm 300# RF
Nace MR-1075

33mm

3rd Stage Scrubber

1st Stage Scrubber

NACE MR-or-75,
120: 9067 KPAG

Stage Dump
I

Stage Dump
.5mm fail

lst Stage Dump
.5mm fail

Stage Scrubber
vert.

1st Stage Scrubber
PCV-100

APACHE CANADA LIMITED
INSTRUMENT LIST - PROPAK SO# 99404
HAMBURG 2 - 6 COMPRESSOR STATION
LSD: 02-06-097-ll W6M

power, class 1 div.2 group D,

power, div.2 group D,

power, class 1 div.2 group

power, class I div.2 group D,

60mm

89mm 150# RF outlet,

75
c/w 546

-75,48mm

MR-0f -75,48mm NPT

48mm

330J I 00/1 I 0: 4516'KPAG

cocksj I l0:4516lKPAG

NACE

NAGE MR-l0-75,33mm

MR-01-75, 60mm NPrI, 48 x

MR-O1;75,60mm

WCC body, l\,lACEmm

Orifice,

1490C;

1490G;

152

152

PAGE 1



N/A

YES

DATA
SHEE'T

YES

YES

N/A

NI/A

YES

YES
YES
N/A

YES

YES

YES

YES

YES

YES

YES

YES
YES

2

2

2

2

2
2

2

2

2

2

2

2

2

2

2
2

2

2

2

#
REV

2

2

2
2

2

2

2

2

2

LG

LG

VSH
STR

ss
sov

sov

SOV

PRV

PRV
PI
PI
IP

FCV
FCV

TI

TI

TI

TE

TE

TE

TE

TE

TE
TE

TC

TC

TC

221

227
223

2358

230
227

229
224

227

223

225

227
222
219

212

211

210

1228

122A.

126

124

120

ll0
100

212

211

210

#
TAG

235A.

I 00-05

I 00-05

1 00-05

1 00-04

I 00-04

1 00-04

I 00-0¿t

I 00-04

1 00-04

I 00-04

#
MFS

I 00-06

1 00-06

I 00-05

I 00-05

1 00-05

100{s

't 00-05

't 00-05

f 00-05

I 00-05

I 00-04

1 00-04

1 00-04

100-04

I 00-04

10G04

o-l 1 03
0-r 1 03

50-500/t 0-260

50-500/1 0-260

0 - r260

0 - 1260

0 - 1260

RANGE

69414

103-276

34 -241

50-500/r 0-260

0 - 1260

0 - 1260

o - 1260

0 - 1260

-34 -204

-31 -204

-34 -204

ENG
UNIT

mm

mm

RPM

RPM

kPao

kPao

kPed
kPao
kPa

kPâd

'Ffc

"Ffc

"Ffc

oc

oc

oc

oc

oc

oc

'c

'c

172

176

176

80

80

35

49

¿fg

49

SET
POINT

241

21

176

176

INSTRUMENT
TYPE

Level Gauoe

Level Gauqe

Starter

Soeed Switch
Solenoid Valve

Solenoid Valve

Solenoid Valve

Pressure Reoulator

Pressure Reoulator
ressure Gauoe

Pressure Gauqe
Transducer

Flow Control Valve
Flow ConlrolValve

Temoerature lndicator

TemDerature lndicator

Temperature lnd¡cator

Temoerature Elemènt

Temoerature Element

Temoerature Element

Temoerature Element

Temoerature Element

Temoerature Element

Temoerature Element

Temperature
Controller

Temperature
Controller

Contoller
Temperafure

lnoersol Rand
Murohv

Thermo-Keneliæ

Thermo-Kenetics

MANUFACTURER

Penberthv

Penberftv

GLYCOL COOLING SYSTEM

TDI

)vnalco
ASCO

ASCO

ASCO

Fisher

Fisher
Wika
Wika
Fisher

Trend

Trend

Trend

Thermo-Keneliæ

Thermo-Kenetics

Thermo-Kenetics

Thermo-Keneliæ

Thermo-Keneliæ

Kimrav

Kimrav

Kimrav

Tubular

Tubular

T111260001-B1R

M204
ÊF4320G202

EF4320G202-24

EF8320G202-24

I 805-1

7
233.53
233.53
546

sRV-150
M5180-P

ENGINE FUEL / START GAS SYSTEM
33025-A-0-06-G¿

330¡f0-A-0-06-G¿

33040-A-0-06-G'4

K Tvpe

K Tvoe

K Tvoe

K Tvoe

K Tvne

K Tvoe

K Tvoe

HT f2T

HT 127

HT 121

MODEL #

INSTRUMENT LIST - PROPAK SO# 99404
HAMBURG 2 - 6 COMPRESSOR STATION
LSD: 02-06-097-ll WGMREV 1 2

APACHE LIMITED

Fuel Gas Valve. sera'arltomalic. 552 KPA MAWP. 2' NpT

]
COMMENTS

TlJk, c/w (r) set N7A gauge cocks and slassAux Water Surge
ouards

SurslFank, c/w (1) set N7A gauge cocks ard glassJacket Water
guards

3'FNPT. 90" (s2-26947),
c^rv cable assembNúr M204. 30 feet lono o/n Cl01-30

Cfl Annroved Class l, Division f3-way,24 VDC,
Groups C & D

Cfl AOnroved Class l, Division 1,3-way,24 VDC,
Groups C & D

Cf AOnroved Class l, Division I ,3-way,24 VDC,
Groups C & D

33 mm NPT, Cast c/w NPT tapped closing cap, wüeet nat¡ral
oas 'ln

Enoine fuel oas. 2-1lo" dial.1/4" NPT bottom connect

4-20 mA lnpú , 3-llþsig ouqrut, XP c/w 67 AFR $35 PSIÊ, cf/v
1/4" NPT taooed bdhet

l-rl2'NPT ll

stem,

3t4"

Scale, 3" dial,

Scale, 3" dial,
x1t2"

stem, 1¿2" NPT c^¡v 304 SS

stem, lI2" NPT c^rú 304 SS

ss,

Single Thermocoupt, spring loaded cÍw 27mm NPT, 304 SS,
63-5mm lnsertion TIf rmowell

S¡ngle Thermocoupn spring loaded c/w 27mm NPT, 304 SS,
I 02mm lnsertion TÉmowell

Single Thermocoufl spring loaded cÁø 27mm NPT, 304 SS,
63.5mm lnsertion TIf rmowell

separable socket model 3/4" SS-12-SS and

spring loaded clw 27mm NPT, 304 SS,

3t6S5
valve

thermollll, separable socket model 3/4" SS{2-SS andc/w 31655
3PG valve

thermofill, separable socket model 3/4" SS-'12-SS andc/w 31655
3PG valve

152

152

152

152

152

152

152

152
152

152

152

152

152

152

152

152

152

152

152

152
152

152

152

152

#
AREA

21

21

9

't 17

6

6

3

2
fl

t0

98

86

85

85

83

83

a2

83

82

83

a4

108

108

108

BOM
ITEMI

PAGE 2



N/A
N/A

YES

DATA
SHEE'I

YES
YES

YES

YES

YES

N/A

YES

YES

YES
YES

YES

N/A
YES

YES

YES

2
2

2

2

2

2

#
REV

2
2

2

2

2

2

2

2

2

2

2

2

2

2

2
2

2

2

2

2

TI

TI

TI

TI

RC
RC
LSL

LSL

TI

TI

TE

TCV

SV
PT

PRV
PI
LYLC/LSL

LG
DPI

TE

SV
SOV
PT

LI/LC/LSL

LG
LG

VT

254

276

241

235A.

#
TAG

257

200
259
262

260
253

236

235

231

230

2358
2354
2358

2A?

276
281

270

270

205

258

256

205

200

I 00-07

I 00-08

#
MFS

't00-07
1 00-07

I 00-07

1 00-06

I 00-06

I 00-06

1 00-06

I 00-06
I 00-06
1 00-06

100-06

100-07

I 00-07

100-07

10G.07

't 00-07

I 00-07

I 00-07

1 00-08

I 00-08

1 00-08

3¿f - 103

RANGE

0-1 I 03

0-1 03

0-250t-20-120

0-250t-20-120

o-250t-20-'t20

0-250t-20-120

103
103

-10 - 100

0-250t-20-'120

0-250t-20-120

0 - 1260

0-690

0 - t260

0-690

"Ffc

kPao
kPaq

ENG
UNIT

'Ffc

kPa

oc

kFao

kPao

kPâõ

mm
kPao

"Ffc

'Ffc

oF/oc

oc

kPa

kPa

mm
mm

'F/'C

SET
POINT

750C

70

a2

Pressure Reoulator
Presure lndicator

Radiator Cap

Level Switch-Low

INSTRUMENT
TYPE

Temperature Control
Valve

3 Wav BallValve
Pressure Transmitter

Level lndicator
/Controller /Switch -
Low

Level Gauoe

Differential Pressure
lndicator

Temoerature lndicator

TemDerature Indicator

Temoerafure lndicator

Temperature lndicator

Radiator Cap

Level Switch-Low

3 Wav Valve
Soleniod Vafve
Pressure Transmitter

Level lndicator
/Controller /Switch -
Low

Level Gauoe
Level Gauoe

Mbralion Transmifter

TemDerature lndicator

Temperature lndicator

Temnerature Element

Temneraftrre Elemenf

MANUFACTURER

Penberthv
Midwest

ENGINE LUBE OIL SYSTEM
Trend

Trend

Trend

Trend

Kenco
Kenco
Murnhv

Murohv

Penberthv
Penberthv

MeJrix

Trend

Trend

Thermo-KenpJias

Amot

Whitev
Wika

Waukesha
Wika

KENCO

Thermo-Keneliæ

Amof
ASCO
Wika

KENCO

MODEL#

892.13.500

233.53

LCE-27
Tubular
r20-AA-10-50-30

33028-A-0-06-G-4

33025-A-0-06-G-4

33025-A-0-06-G-¡f

33025-A-0-06-G-4

1794
1794
L11ll

L1111

K-Twe

8F8320G202
892.1 3.500

LCE.9
Tubular
Tubular

COMPRESSOR LUBE OIL SYSTEM
54&tC-123

33025-A-0-06-G-4

33025-A-0-06-G-¿[

K-Tvne

42Xs4

4057CT

APACHE CANADA LIMITED
INSTRUMENT LIST - PROPAK SO# 99404
HAMBURG 2 - 6 COMPRESSOR STATION
LSD: 02-06-097-11W6MREV 1 2

00/05t28

]
COMMENTS

Dual scale, 3" dial, IÞ" NPT c/w 3/4' MNPT x 1i2" FNPT. 304ss,
2.5" ¡nsert îhermoillll

c¡\¡v 3/4" NPTM, x li2' NPTF, 304

Dual scale 3" dial, 1D" NPT c/w 3i/4" NPTM, x 1,2" NPTF,304
ssT 2 5" insert Thllmowell

NPT c/w 3/4'NPTM, x 112'NPTF,304Dual scale 3" dial,
insert

NPT F 7
2" NPT F. 7 Dsio ll

-112" (4&nm) NPT, 1.0 SG Float, Cbss l,

Div. I

Water

, 1.0 SG F¡oat, Class f ,

Dual Scale, 3"
3/4" NPTM x 1 flî,$|io"t, 

l/2" NPr c^¡v 304 ss Thermowell,
RË+;î'iåiläfi 

s" stem l /2" NPr c/w 304ss thernowell, 3/¡r'
;'::;""1:ir".""p[ 

c/w 27mm NPr, 63.5mm ¡nsert 3(xss

.I/2" MNPT ouþut c/w 21mm NPT

SS conslruction

c^/v

s\,\reet
c/w KD-200 model l9042GL

Set N7Ac/w

1/4" thick
csA

Sight Glass c/vv shutdown s ,itch
I, Div. 1, Groç C & D, 112'tlPT

c/r¡v 3-wav and mountino bracket. liquid filledmanttotJLlve

]

i':,nlilïr"""rpfr 
c/w 27mm NPr, 63.5mm insert 3c4SS

BUNA-N Seals. so5o retum
3-Wav. CSA aoorilèd. XP. 24 VDC

1f2" MNPT, 4-20 nf, signal ouþut c/w 21mm NPT busling, s\¡reet
lubricatino oil servit

'T, XP, CSA afroved,Class 1, Div. 'l, Group C & D, 12" NPT
x Va" NPT Olft c/w shutdown s,vitch

Waste Oil Tank. crfl(1) Set N7A qauoe valves
Lube Oil Suoplv T*. cÁ¡ (l) Set N7A qauoe vdves

lt

non-indicating, 1/4'tPT W 1/2" bushing, 4-20 mA ouþr"f,
5-1500 HZ, 24 VDll 50 OHM load resist, Class 'l , Div I ,

Grouos C&D- hazafous loc.

152

152

152

152

#

152

152
't52

152
152

't52

152

't52

152

152

152
152
152

152

152

152

152

31

31

31

121

20

20

BOM
ITEM#

36

't34

'129
33

35
100

34

22

121

22

37

131
130

63

30

64

135

PAGE 3



YES

DATA

N/A

YES

YES
YES

NO

NO

N/A

YES

YES

2

2
2

2
2
2

2

2

2
2

2
2

2

#
REV

2

2

2

2

PRV
PRV
PRV

VSH

PSH

PRV
PRV
PRV
PI
P¡

LG
FSL
FI

FI

DPS

VT

TI

TI

247

247
246

240C
2408
240A.

299

130

246
130

130
289
287

286

2AA

2AA

280

275

#
TAG

1 00-09

10G11

I 00-1 0

1 00-09

100-09

#
MFS

I 00-1 r

I 00-1 I

10G09

1 00-09

100-09

I 00-09

I 00-09

I 00-08

I 00-08

I 00-08

34-241
31-211

0-1 03

34-241
0-414

RANGE

21-83

040

0s0

11 - ¿.90

-40 - 100

0-250t-20-'120

0-250t-20-120

ENG
UNIT

kPao

kPeo
kPao
kPao
kPao

kPãd

SCFH

SCFH

kPao

'Ffc

'Ffc

11

69

100
172

11

SET
POINT

70

Presure Reõulãtôr
Pressure Reoulator

Vibration Switch - Hioh

Pressure Switch

Pressure Reoulator
Pressure lndicator
Pressure lndicator
Level Gauoe

Flow Indicator

Flow lndicator

Differential Pressure
Switch

Mbration Transmitter

Temperature lndicator

Temoerafure lndicator

INSTRUMENT
ryPE

CATADYNE
CATADYNE
CATADYNE

BUILDING UTILITIES
Murphv

Fisher
F¡sher

MANUFACTURER

DRIVE TRAIN EQUIPMENT
ccs

Fisher
Wika
Wika
Penberhv

Zimco

Zimco

ccs

Mefix

Trend

Trend

VS.2 EX

6900G2E12

67-AFR
67-AFR
98H
233.53
233.53
Tubular

7510-3-3-2A-l I

7510-3-3-2A.-1',|

646DZE2

COMPRESSOR PACKING VENT & DRAINS
5484C-123

33025-A-0-06-G-4

33025-A-0-06-G-4

MODEL#

APACHE CANADA LIMITED
INSTRUMENT LIST - PROPAK SO# 99404
HAMBURG 2 - 6 COMPRESSOR STATION
LSD: 02-06-097-f I W6MREV 1 2

l

48mm NPT. WCBËeel bodv- for sour seruice

c/rr (1) set N7A oüe valves

ouüet, sweet natural gas C.65 Sf1/4" NPT, ss inlet
mount

Fallino. class I div GrouosC&D.NACEl

, CSA-Class I Div I groupNPTM, 1/4' C&D, sour

l/4" NPT bottom conrccf
1/4'NPT bottom conræct

1/4" NPT, ss inlet ouüet, sweet natural gas C.65

3, \rertical

w/ l/2" bush¡ng,4-20 mA o@ut,
50 OHM load resist, Class 1, Div 1,500Hz.,24

loc.

Dual scale, 3" 3t4"stem l/2" NPï c/w 304SS

stem

238

152

152
152

152
152
152

152

152

152

152

152

't52

#
AREA

I

52

55
54
53
58
57
51

56

56

136

61

37

37

BOM
ITEM#
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FCV-229

M2582, M5081, and M5180 Series
Electromechanical and Pneumatic, Fuel Gas Shut'
off Ualves lnstallation and Opetation lnstructions
Please read the following instructions before installing. A visual inspection of this product for damage during shipping is

recommended before mounting. It is your responsibility to have a qualified person install the unit and make sure installation

conforms with NEC and local codes.

M-7980N
Revised 09-99

Section 55
(0G02-o206)

C)-"rph{

GENERAL INFOFIMATION

BI CORE BEGINN¡NG INSTALLATION OF THIS MUBPHY PRODUCT

y' Disconnect all electrical power to the machine.

y' Make sure the machine cannot operate during installation

y' Follow all safety warnings of the machine manufacturer.

y' Read and follow all installation instructions.

.-
N

J

@'

M25A2 and M50SlSeries
Tripping Power From Engine lgnilion System or Battery
(Models available for magnelo, CD ignition o¡ 12124 V battery)
These fuel shut-off valves are semi-automatic devices for shutdown of
natural gas fueled engines. The standard valve opens by manual

operation of the reset handle. A latch in the upper body of the valve will
set and hold the valve open. At this point no electric power is used.

The electromagnetic coil is de-energizêd, the snap-switch(es) is SET.

If a SWICHGAGEo contact closes, a circuit is completed from power

through the snap-switch and coil. Now energized, the electromagnet

trips the latch, (latch can be tripped manuaily), the valve closes, and the

snap-switch resets. Power switches from the coil circuit to your choice

of an open line, an electrical ground, or an alarm. After tripping, the

vent seal opens, and on the M50 models, the open/close indicator (green

button) retracts to indicate that the valve is closed.

Valve body is sandcast aluminum. Optional cast steel for M5081 models.

M25A2-P, M5í8O-P and MSl8O-V
MURPHY-NUMATIC" Pneumalic Version for Pressure or Vacuum

Pneumatically còntrolled valves are designed to open and close

automatically or semi-automatically (the suppiy can be air, oil or gæ).

M5180 models can op€rate from vacuum or pressure (pressure hnings can

be swapped for vacuum control). The M2582-P is not available for vacuum.

NOTE: If using oil æ a pressure source, use a lightweight oil.

These valves will open on rising control pressure and close on

decreasing control pressure. M2582-P and M5180-P automatically open

at 2 psi (14 kPa) [0.14 bar] and tully open at 3 psi (21 kPa) [0.21 bar].

All models include a built-in lever to aid in opening the valve manually'

TheM2582-P can be manually opened against inlet pressure of 80 psi

(552 kPa) [5.52 bar]. The M5180-P valve can be opened against inlet

pressure of 100 psi (689 kPa) [6.89 bar].

Standard models include an escape vent for gæ trapped forward in the

line after shut-off.

Model M5081
Approvodt

M508rFS
Normally Energized Gircult
The M508lFS is manually opened, electrically latched open and tripped

by intemrpting the coil power circuit.

Magnetic Switch Adapter
As ignition systems wear from usage, their power output becomes less

and less. Ignition may not have the capacity to reliably trip the Fuel

Valve. Therefore, the use of a Magnetic Switch Adapter for CD

ignition systems is recommended. The Magnetic Switch Adapter is a

device that stores energy from the CD ignition to trip the Fuel Valve.

Three models are avaiiable:

65020126: For Negative Ground CD lgnitions up to 240 VDC

65020127 For Positive Ground CD lgnitions up to 450 VDC

65020155: For Negative Ground CD lgnitions up to 450 VDC

I OO ohm, 2 watt Resistor
For Capacitor Discharge Ignitions that are specified to be grounded when

the valve closes, and a Magnetic Switch Adapter is in use. The resistor

must be connected in the system to prevent damage to the snap-switches

in the fuel shut-off valve (see typical wiring diagrams).

A I 00 ohm, 2 watt resistor is supplied on page 1 I , for your convenience.

Diode Package
The Murphy diode package (65010065) is designed to allow the fuelshut-

off valve to be used with dual Magneto Ignition systems.

* 
M5081 model is CSA approved for Class I, Division 1, Gmups C and D.

See Specífuations on page 12.
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FLOW CHAFÌACTEFìISTICS
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VALVE CUT-OUT

Understanding the Basic Operation
of the Fuel Shut-off Valve

The valve below is shown in the run (open) position.
Pressure is equalized, seat (B) is open, allowing
the fuel to flow. When valve is in the tripped position
(closed), seat closes (G).

The vent (D) opens to relieve trapped downstream fuel
to vent to a non-hazardous area.

V V P A* hf^ f\*#Wffif.., {{1.rä#{3#X } St-4 {þWFt

Terminal Block is
within thie caee.

E'

\
G

Vent to relieve trapped fuel
outside the hazardous area. H Pipe Plug (removeto

install vent lube).

A. Main Stem

B. Pressure Disc/seal (in run/open)

C. Pressure Disc/seal (in trip/closed)

D. Vent SealGland

E. Reset Knob (latches valve open)

F. Manual Trip Knob (not available for M5081FS)

G. lndicator Button (out with valve open)

H. Pipe Plug

NOTE: lf the vent-after-tripping feature is not used,

remove O-ring (D), to avoid condensation accumulation
that can hamper trip action.

Be sure to replace Pipe Plug (H) and to clean vent
periodically.
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DIMENSIONS

@
GAUTION: THE ARROW ON THE SIDE OF THE FUEL VALVE MUST POINT TO THE CORRECT DIRECTION OF THE

FLOW FROM FUEL SOURCE TO THE ENGINE. APPLY PIPE DOPE ONLY TO FUEL PIPE, NOTTO THE FUEL VALVE.

M25a2 M2582-P

1/2 NPT Conduit
Connerfion Latoh Arm (see NOTE)

1/4 in. (6 mm) tub€ connection; control
pressure 3 psi (21 kPa) [0.21 bar] minimum,
75 psi (517 kPa) [5,17 barl maximum,

Manual Trip
Knob \

1/4 NPT
Vent and Plug -

Rcsct Knob

ln.
(7e

1 NPT
(2 places)

Breatherlúent
1/16 in. (2 mm)

1 NPT
(2 places)

1/4 NPT
Vent and.-

Plug

7-5116 in.
(186 mm)

(1 67

$032 in.
mm)

5-112in. (140 mm)

5-1/Êin. (140mm) +
NOTE: Thumb operated opening latch (2.5 psi [17 kPal

[0.17 bad required to release cocking latch)

llsl8O-P and M5|8O-V
Latch Arm (see NOTE 2)

Brêather Vent
(see NOTE 1)t-.:

2 NPT
(2 places)

1
10-7116 in. (265 mm) 6-1/8 in.

(156 mm)

1/4 in. (6 mm)
connection;
control prêssure
3 psi (21 kPa)

[0.21 bar] minimum,
80 psi (552 kPa)

[5.52 bar] maximum
(see NOTE l) 4-318 in.

(111mm)IVent and Plug
1/2NPT -\

9-3/8 in. (238 mm) 4-114 in.
(108 mm)

NOTE 1: Control pressure connection fitting and breather vent fitting can be swapped to convert to vacuum control

NOTE 2: Thumb opêrâtod opênlng lâtch (2.5 psl [17 kPal [0.17 ba4 rêqulred to release cocklng latch).

Magnetic Switch Adapters
650201 26, 6,5,o.2o127 and 650201 55

2-5116 in. (59 mm)
3/8 in.
(10 mm) 2-518in. (67 mm)

31/32 in.
mm)

15/32 in.

{ (12mm)

Terminal screws
8-32 N.C. x --.-ry

1/4 in. (6 mm) long

Panel Mount screws
10-24 N.C. x

1-23132in
(44 mm)

2-7116in.
(62 mm)

3

GND ALT1 ALT2 SW

5/16 in. (8 mm) long

5/32 in.



DIMENSIONS continued

@
GAUTION: THE ARROW ON THE SIDE OF THE FUEL VALVE MUST POINT TO THE CORRECT DIRECTION OF THE
FLOW FROM FUEL SOURCE TO THE ENGINE. APPLY PIPE DOPE ONLY TO FUEL PIPE, NOT TO THE FUEL VALVE.

M5O8l and ll50gl FS

Manual Trip Knob
(M5081 only) Res€l Knob

1/2 NPT Conduit
Connection (2 plcs.)

10-5/16 in.
(262 mm)

1-18 in. (35 mm)

I

lnlst

lndicator
Button

3-7116 in.
(87 mm)

4-fn6ln.
(103 mm)IVent and

1/2 NPT
Plug

9-3/8 in. (238 mm)

2 NPT
(2 places)

<-3 in. (76

<-- 7-314 in. (197 mm) ----->

>)

{

M5O8l -3 Steel Flanged Option

2
150# RF

T
-&5/8 in.

(92 mm) dia. -I
in. (51 mm) dia.2
(raised face) pipe

3/4 in. (19 mm) dia.
(4 places) each end
equally spaced on a
15/32 in. (121 mm) b.c.
(bolt circle)

'14-251641o 1+29lMin.
(366/367 mm)

4
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INSTALLATION

@
WÃRNIHG! STOP THE ENGINE AND DISCONNECT ALL ELECTRICAL POWÊR BEFORE BEGINNING INSTALLANON. BEGIN THE

INSTALI.ATION BY SECURING AREA OF ANY HAZARDOUS CONDMONS, SHUTOFF THE FUEL GAS SUPPLY. FOR HAZABDOUS

APPUCATIONS REFER TO NANONAL ELECTRrcAL CODE SPEC¡FICAIONS.

Gonnecting the Fuel Shut-off Valve
l. Before connecting the unit, apply pipe dope to plumbing male threads

that will be inserted into the valve. Do not apply pipe dope to the valve.

2. Make sure that the arrow on the side of the valve indicates the correct

direction of the flow.
3. Fuel shut-off valves can be installed in all three planes. However,

Figurc I
Physical Location and Plumbing (typicall

¡
Fuel Shut-off Valve

mounting the valve hori zontally (with vent

4. Hold valve in position, (use a tool on valve wrench flats) and tighæn

plumbing into inlet and outlet ends . (Refer to dinensions on Wges 34.)

@ GAUTION: fþ NOT TWST THE VALVE BODY HOUSING.

5. To mount flanged models, follow the appropriate installation codcs

and ordinances for the application. (For dinrcwions see page 4.)

6. A vent line (to allow gæ trapped forward between fuel valve and the

carburetor to escape) should be attached to the vent connection at the

bottom of the valve housing. Remove the plug and install the line.
(Reþr to Figure l.)

Gonnecting Pneumatic Models
]û25,A2.P, t5l8O.P and ll5l8O-V
1. Repeat the steps above (l thru 5), and observe the necessary cautions.

2. A lever/arm (handlÐ and a cocking latch are provided to allow manual

opening of the valve. The thumb-operated latch can be locked in place

to hold the lever/arm latched. The cocking latch will be releæed when

pilot pressure reaches 2.5 psi (17 kPa) t0.17 barl). M2582-P and

M5180-P automatically open at 2 psi (14 kPa) [0.14 bar], and fully
open at 3 psi (21 kPa) [0.2] bar]. See Specifications, page 12 for
maximum conhol pressure.

(E CAUTION! BE SURE PNEUMATIC SOURCE
RELEASES THE MECHANICAL LATCH WHEN RUNNING.

3. If vacuum control is desircd, swap the Control hessure connection

fitting and ttre Breather Vent fitting on yourMS1SGP model (see Flg.2).

Figure 2
Pull the lever up, and press the latch

down into ridge with thumb.

Level Arm

Master Regulator

down) s (Hish pressure)
Bypass Fuel

Regulator Filter

-t- 
Remove plug and attach venl line.

Route to non-hazardous area.

Carburetor

Wrench Flats

FUEL FLOW

Control Pressure
Connection

Latch

Breath€r
Vent

5
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(E WAHIIITIG: PERFORM THE lvlRING OPERATION WTTH THE POWER SOURCE "OFF" AND THE AREA IIADE NON.}IAZARDOUS.
I'AKE SURE THE VOLTAGE AND CURRENT FEOUIREMENTS ARE W¡THIN THE FUEL SHUT.OFF VALVE RATINGS. HARD CONDUTT
ttnTH APPROVED SEALS IS REOUIRED BY THE NEC FOR HAZARDOUS AFEA INSTALLANONS.

WIFlING INF()FlMATION

tl25Azlntemal Wiring
Mring shown in normal mode of operation (seat open). The 18 AWG
(1.0 mm'?) wire is color coded to the coil:

For CDígnilíon¡.'White and Orange
For Møgneta ígnitíons: White and Green
For Búery: White and Blue

Conduit Installation
Install a l/2 NPT conduit from the M2582 conduit connection to the
power source. See M2582 Dimensions (paæ 3) for location.

For wiring the M2582 fuel valve to Solid-State TATILETALEÕ
annunciators, refer to page 9.

lnternal Wlrlng
for M2582

NOTE:

For grcunding the ignition (CD models only)
through the fuel valve snapswitch, use a

Magnetic Switch Adapter (sec Mrgneflc
Swltch Adaptcr, bclow) and insøll a 100

ohm; 2 watt resistor (included on page I 1).

M5O8l Internal Wiring
Wiring shown in normal niode of operation (seat open). The 18 AWG
(1.0 mm'?) wire is color coded to the coil:

For CD lgnílìa¿s.'White and Orange
For Magneto lgnítíons: White and Green

For Battery: White and Blue

Conduit Installation
Install a l/2 NPT conduit from the M5081 conduit connection to the
po\r/er source. Refer to Dimensions (on page 4) for location.

For typical wiring of the M5081 models refer to pages 7 and 8.

For wiring the M5081 fuel valves to Solid.State TNtTLEfÀLEo
annunciators, rtfer to pages 10 and 11.

Disconnsct
Svitûes

lgnilion 1 2

Ground

NOTE: For grounding the ignition (CD models only) thmugh the ñrel valve snapswitches,
uæ a Magnetic Switch Adâpter (see Magnedc Switch Adrptcr, below) and install a
100 ohm; 2 watt rcsistor (included in page I I ).

M5O81 lnternal
Wirlng

ll5O8l FS :lnternal Wiring
For typical Wiring refer to page 8.

For wiúng the M5081FS to MARK N l2l4reler to page 11.

NOIE: Wiring shown in normal mode of operation (seat open). The 18 AWG (1.0 mmr)
wire is red color for bouh options: 12 VDC and 24 VDC.

ìlagnetic Switch Adapters fer Use w¡th
Gapacitor Discharge lgn¡tions
Connect the Magnetic Switch Adapter betwcen the fuel Valve
tenninal I and the CD lErition. See wiring diagrams on pages 7, 9, 10.

65020155: For use with negative

ground ignitions up h 450 VDC.

65020127¡ For use with positive

ground ignitions up to 450 VDC.

6502012ó¡ For uæ with negative

ground ignitions up to 240 VDC.

l{agúvêgotßtd
tufuneSwMrffidønn

o
9 3

Ø
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TYPICAL WIRING for M5O81-C (CD IGN¡TION MODELS)

M5081-C Widng
without TATTLETALE

annunc¡ators
llagncdc
Swlbh
Aûpbr

llagncüc
Swltch

Adapter

Start-run/ lime¡
\ t00 ohm, 2 watt

Relbror (Not€s 3 and 4)
Start-run- timer

:}OTPHCD

To additional
TATTLETALE'

N0TE 1: To CLOSE FUEL VALVE-NOT GROUNDING THE IGNITION (Sturyle CD lgnlüon Systems) Renove tln Íactoryinstalld junpr on terninals &5.
Do NOT groundtemiml6.

NOTE 2: To CLOSE FI)ELVALVE4IOT GROUNDTNG THE lGNtTtOl,lS (Duat CD tgnition Systens) Remove he junper on terninals f.ll.
Connecl seænd þnilbn to Magwtíc Switdr Adapter lerminal ALT2.

NOTE 3: To CLOSE FUEL VALVE and GROUND THE tGMnON $irgte CD lgnltion Systens) Rennve ürc jumper on terninaß 65.
Connecl a lffi ohm, 2 watt resislor between valve terninals l-2. Grwú terminal 6.

NOTE 4: To CLOSE FIJELVALVE and GROUND THE tGMnON puat CD tgnition Systems) Renow ttn junper on terninals ù5. ?onnecl a 100 ohm,
2 watt resistor betwæn valve ternimls 1-2. Grouú terninal 6, Connecl seønd ignition to Magnelic Svtflch Adapter terninal ALT2.

SOTPHCD

CD ignhion

CD lgnltlon

JumperrGround

M5081-C
CD lgnition Modele

TomlmlBlock
o
.l

o
o
3

Ø

o
2

o
o

1

o
ñ
10

Ø

ñ
I

Cì
B

Cì
7

o

C.ì

6

l.ì
5

ñ
.l

o

ñ
J

Ø

ñ
2

o

ñ
1

o

Addlüonal
CD lgnldon

TYPICAL WIR¡NG for M5O81-B (BATTEF|Y ¡cNlTl()N MODELS)

M5081-B Wiring without
TAfiLETALEo annunciators

Start+un/ limer

M5081'B
Battery Models

Termiml Block

Ground

* lM005D¡oÒ
forfþack prctection

To additional
TATTLETALE

7

DC Power
gourot

+

o
4

o
o
3

Ø

o
2

o
o
1

o

DC Power
80utoe

+

o
10

Ø

o
9

o
I

o
7

o

CI
6

o
5

o
.¡

o
G
3

Ø

o
2

o
o
'I

o

timer

I69PH



TYPICAL WIF|ING for M5Oa1-A (M/\GNETO IGNITION MODELS)

llagneto
o
4

o

c
3

Ø

o
2
()

o
1

o

M5081 -A ltfiring without
TATTLEIALEô annunciators

Start-run
tim€r

M5081-A
Magneto lgnition Models

Temlnal Block

Jumpers

K'
65010065
Diode Packagþ
(See llotes 214)

Stad-run
timer

3{'7PH 3O7PH

To additional
TATTLETALE'

NoTE 1: To CLOSE FUELVALVE-+'IOT GRoUNDING THE IGNITION (Slngle Magneto Systems) Renove the factory-installed iunper on terninals 6-5.

Do N?T ground terminal 5.

NOTE 2: To CLOSE FUELVALVE-NOT GROUNDING THE IGNITIONS (Dual Magneto Systens) Remove the factory-installed iunpers on terninals 6-5 and 9-8.

Add 6501N65 d¡ode package as shown. Do N?T gromd terminals.

NOTE 3: To CLOSE FUEL VALVE and GR0UND THE IGNITION (Single Magneto Systems) The factory-installed junpers (6-5 and g-8) must be in place,

AM ground wire to terninalS.

NOTE 4: To CL}SE F|IEL VALVE and GROUND THE IGN|TION (Dual Magneto Systens) Remove the þnper on terminats *8.
Add 6ffi10065 diode package as slnwn. AM grourd whe to lerninal 5.

Additional
Magneto

Magneto

o
i0
@

o
I

o
I

CI
7

o

o
6

o
4

o
o
3

@

CI
2

o

o
1

o

TYPICAL WIFÌING for MSOB1 FS (NOFIMALLY ENERG¡ZEI) MODELS)

DC Power
80ufuÊ

2lIPH2:21PH

GroundGround

trl5081FS
12or24 VDC llodels

Trmlml Bloct

eì
5

s
CI
J

o

Gì

3

a

o
2

o

o
1

r)

* lN{005Dlo&
for flyback protætion

Start-run
timer

I



TYPICAL WIRING for M2582 to SOL¡D-STATE TATTLETALE.'

@
WART{ING: PERFORM THE WIRING OPERATION WTH THE PowER soURcE "oFF" AND THE AREA MADE NoN.HAzARDous.
MAKE SURE THE VOLTAGE AND CURRENT REOUIREMENTS ARE WITHIN THE FUEL SHUT-OFF VALVE RATINGS. HARD
CONDUIT WTH APPROVED SEALS IS REOUIRED BY THE NEC FOR HAZARDOUS AREA INSTALLATIONS.

N12582 to LCDT-PS-CD (R)-P (positive ground)

6
IGN 1

GNO

Fv(+)

FVG)

M2582 Fuel Valve

White N
ãe
EKil
et
re)

LCDT-PS-CD (RÞP

Ground

Relay conlacb rated: 3 A, 30 VDC, 4 A, 125/250 VAC

Relay
Contacts

N,25A2 to LCDT-PS-CD-N (negative ground) N125,8.2 to MARK II-P (positive ground)

MARKtr.P
block

M2582 FuelValve
Whito !

It
-"-*-
--..j

î

M2582 FuelValve
White

Relay

Contacls

=
Ground

* Relay contacts rated: 3 A, 30 VDC, 4 A, 125/250 VAC

M2542 to MARKtr-N (negative ground)

Ground

FET outpul ratod:0.5 A @ 250 VDC max.

MARKII.N
Teminal block

fM25,82 to MARKIV-N (negative ground)

M2582 Fuel ValveM2582 Fuel Valve

White
+

White

MARK TV.N
terminalblock

@
IGN 1

FV(+)

GND

NO

c

NC

Ng
g
g
Ng
ef

IGN 1

IGN 2
FN
GRD

N¡q
øl
ñ

aa

z(5aå(5 ¡L

Red

Black

tøtNt(Ðtøt tl\l

Ground þ Magnetic Switch Adapter for CD ignitions
(negative ground type)

I

Ground



TYPICAL WIRING for MSO to SOLID-STATE TATTLETALEC'

@
WARNING: PERFORM THE WIRING OPERATION WITH THE POWER SOURCE "OFF" AND THE AREA MADE NON-

HAZARDOUS. MAKE SURE THE VOLTAGE AND CURRENT REQUIREMENTS ARE WITHIN THE FUEL SHUT.OFF VALVE RATINGS.

HARD CONDUIT WITH APPFOVED SEALS IS REOUIRED BY THE NEC FOR HAZARDOUS AREA INSTALLATIONS.

MsO to LCDT-PS-CD (R)-P (positive ground)

M5081 Terminalblock
LCDT-PS-CD (RÞP

Terminal block

Relay

iumper jumper Contacts
I

* FV(-) FET oulput rated: 0.5 A @ 250 VDC max.

Belay contacls rated:3 4,30 VDC,4 A, 125/250 VAC

MsO to LGDT-PS-CD-N (negative ground)

M5081 Te¡minalblock
LCDT.PS.CÍÞN
Terminal block

l\/|sO to MARK II-P (positive ground)

M5081 Terminalblock
MARKII.P Þ
terminal block

+

Relay
Contacts
Ilumper ¡umper

M5081 Terminalblock MARKII.N Þ
terminal block

* FV(-) FET output rated:0.5 A @ 250 VDC max.

Relay conlacls rated: 3 A, 30 VDC,4 A, 125/250 VAC

Þ tU¡Rf u-p nas SCR outpul raled:0.5 A @ 250 VDC max.

fl/lsO to MARK IV-N (negative ground)

M5081 Terminalblock

¡umper

l\/ls() to MARK II-N (negative ground)

MARK TV.N 
*

terminal block

þ Magnetic Switch Adapler for CD ignitions (negative ground type)

Þ MAnK II-N has FËT outputs rated: 0.5 A @ 250 VDC max.

@
IGN

NO

c

NC

GND

FV

o
7

s
o
5

0
4

o
o
3

o
CI
2

o

o
1

o
o
10

o
9

o
I

GND

NO

c

FV(+)

@o
4

o
o
3

o

o
o

o
'1

o
o
10
Ø

o
I

o
I

o
7

s
o
6

IGN 1

N/C
FN
GRD

íñJg
øs

o
10

Ø

G
9

o
o

o
7

o

o
6

o
5

o
4

o
o
3

o

o
2

o
o
1

o

a¿

IGN 1

IGN 2
FN
GRD

o
10

Ø

o
I

o
I

o
7

s
o
6

o
5

o
4

o
o
3

o

o
2

o
o
1

o

I Ë# É

o
10

Ø

o
I

o
I

o
7

o
6

o
5

o
4

o
o
3

o

o
2

o
o
1

o

10

* MARK Iv has FET outputs rated: 0.5 A @ 250 VDC max.



TYPICAL WIRING for MSO to SOLID-STATE TATTLETALE'' continued

@
WARI{ING¡ PERFORM THE WIRING OPERATION WITH THE POWER SOURCE "OFF" AND THE AREA MADE NON.
HAZARDOUS. MAKE SURE THE VOLTAGE AND CURRENT REQUIREMENTS ARE wlTHIN THE FUEL SHUT-OFF VALVE RATINGS.
HARD CONDUIT WITTI APPROVED SEALS IS REOUIRED BY THE NEC FOF HAZARDOUS AREA INSTALLATIONS.

ltfsOal FS to MARK IV.1U24 MsOa1 -B to MARK III-1?J24

DC Power
goufce

DC Powsr
source

1

SD
FN

M50SlFSTerminal Block

*
Ng
'g
a\lt

o
10

Ø

o
I

0
I

o
o

o
6

o
4

o
o
3

o

o
2

o
o
1

o
o
10
(ò

o
I
Ø

o
B

o
o
5

s
o
4
o

o
3

@

o
2
o

o
1

o

\ìN tøtNt@tør

M5081.8
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* tN4oo5 Diode

for flyback protection

þ tr,tRRX W nas FET oulpuls rated: 0.5 A @ 250 VDC max.

* 1N4005 Diode

for flyback protection

þ tvllRX Mras FET oulputs raled: 0.5 A @ 250 VDC max.

MsOal FS to MARK lil-1?/24

M5081FS Terminal Block
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-FV
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terminal block

lgnltlon =
90-250 Vdc

* rN4oos D¡od3 for flyback protection

ÞMARK lll has FET outputs rated:
0.54@250Vmar.

þAuxlllary Relays must be
hormotlcally-sealed ceillf led by UL
for use ln Cl, l, Dlv,2, Gp, D areas.

* 1N4005 Diode lor flyback prolecl¡on
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T() CL()SE FUEL VALVE AND GFI()UNÞ THE IGNITION

When CapacìÍor Dßchuge lgnition Systems are specified to be grouniled when

the fuel gas valve closes, and a Magnetìc Swilch Ailapter is in use, a resistor

must be used in the system to prevent damage to the valve snap-switches.

M5081-C: Place the 100 ohm, 2 watt resistor between valve terminals I and 2 as shown.

Remove jumper "B" from terminals 5 and 6. Place a ground wire to terminal 6 only.

Do not ground terminal 5 or damage will occur.

M2582-C: Place the 100 ohm, 2 watt resistor in the black wire and ground as shown.

All other input and output wiring shown in bulletins, or other specific wiring

diagrams, remain the same.

M5081-C
Jumpgr 'A'r Jumper'B'-

I 
aen'e 

f
R€slstor
100 ohm
2 watl

Iv[2542-C

Resistor
100 ohm
2 watt

To Magnetlc
Sw¡tch Adaptor

Red

3

A IOO ohm, 2 watt res¡stor for your convenience.

To Magnetic
8w¡lch Adoptor
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SPECIFICATIONS
Valve Body: Sandcast aluminum, painted red (conosion resistance);

Optional cast steel availablefor M5081 and M5081FS models only.

Valve Seah Buna-N

Maximum Valve Inlet Pressure:
,M25821M2582-P:80 psL$12 kPa) [5.52 bar]
. M508lltvI5081FS/ M5180-P: 100 psi (689 kPa) [6.89]

Maximum Control Pressure (Pneumatic Models):
. M2582-P: 75 psi (517 kPa) [5.]7 barl
. M5180-P: 80 psi (552 kPa) [5.52 bar]
. M5180-V: 30 in. Hg vac. (-IN) kPa) [-1.00 bar]

Snap-switch: M2582: One SPDT 5 A @ 480 UAC

M5081, and M508IFS: Two SPDT 5 A @ 480 UAC

Wiring: M2582: Wire leads

M5081, and M508IFS : Terminal blocl<s

I tRAill( w. fituRPHY 50uTHERil Dlvl$|oil
P0. Box l8l9; Rosenberg, Texos 17471; USA

rel. (28ì) 342-0297 l¡x l28r ) 341-6006

e-noll soles@fwrnurphy.com

r fRÂl¡K w. iluRPHl lID.

Coil Rating: Intermittent duty; coil type must match power source;
. CD ignition coil resistance: 72 O

CD ignition primary voltage: 1.38 to 3.8 A
. M508IFS model: Energized to Run (continuous-duty coil)

coil resistance:

12 V model: 33 O;
24Y model: l36Q

. Magneto ignition coil resistance: 0.5 Q
Magneto primary voltage: I to 5 A

. Battery coil resistance : 7 O
l2or24YDC:1.2to2.4A

Laboraúory Appmval: CSA listed for Clæs I, Groups C and D Hazardous

I¡cations. 5 amps maximum; intermittent duty; models M5081 and

M5081-CD engine ignition powercd, and model M5081-8,12 or 24

VAC or VDC; switch contacts rated 5 A @ 480 VAC maximum.

Maximum pessure 100 psl (689 kPa) [6.89 barl

ln order to consistently bring you the highest quality, full featured products, we reserue the right to change our specifications and designs at any time.

@m""_fplt"li

fturth td.; Loverstock, Solhbury SPI l0Z; lJ.K

rel. +44 1722 410055 lox +44 1722 410088

e-rnoll soles@lvmurphyro.ult

http://www.fwmurphy.ro.uk

I TRAIII( W. TUNPilY ÍRAIIG
tel. +33 I 30 7ó2ó2ó for +33 I 30 7ó3989

I IIURPHY IIT ÍNEXICO, S.A. D[ CY.
8lvd. Anlonio Rmho (ordero 300, honión del Aguoio

Son Luh Polm'r, S.LP; Mêxko 78384

tel. +52-48-20ó264 l¡x +52-48-20ó33ó

e-noll venlos@murphymex.rom.mx

I fNAilI( W. ilUNPHY PII., tID.
llo. 2 Tuos Soulh Slroel 2,

Sprinles 8ldg., #02.01/02

Singopore ó38042

rc1. +ó5 8ó3-1398 l¡x +65 863-0208

ern¡ll fnmoles@f wmurphy.rorns g

r ilURPHY SWÌ(H 0f (Ar.rfoRilrA

41343 l2thStreotWost

Polrdole, (olifomio 935511442; lJSÀ

lel. (óóll 272-4700 lox (óól I 947-7570

e-noll soles@murphpwitch.com

http://nuv.murplrpwitrh.tom

r TA(OUARRIE (ORPORATþil

1620 llume Higlnmy
(omphllfteld, Vk 30ól; Austrulio

td. +ól 3 9358-5555 l¡x +ól 3 9358"5558

e.rnoll murphy@motqu0rrio.(0m.0u

usÀ-lso 9001 tit 28221
ux-rs0 9002 F¡t 2s422

650201 55650201 55Single/Dual ign. - negative ground up to 450 VDC

6502012765020127Single/Dual ign. - positive ground up to 450 VDC

650201 26650201 26Single/Dual ion. - ne0alive ground up to 240 VDC

Magnet¡c Switch Adaptèr lor CD lgnltlons

6501 0065D¡ode Packago for Dual Magneto lgnltlons

5505042000007908Pilot Diaphragm

550001 53550001 84Diaphragm Assembly

550001 32550001 43550001 32550001 32550001 43Vent Bushin0 Assembly

550001 55550001 50550001 61550001 3155000146Top Works Complete Va¡vs Lsss Body and Vent

550001 35550001 47550001355500007555000093Slem and Seat K¡t

550001 38Glose/open lndicator Assembly 550001 38

Snap Switch Assembly 550001 605500007255000098

550001 3755000097Manual Dlsconnect Assembly

55000096Handle kit

550001 5455001 48550001 02550001 02Handle and latch kit

Handle and Latch Kit

Latch block switch and mounting bracket assembly 550001 96550001 1 I
Latch block switch and coil assembly

Latch block assembly 55000074550000s5

LatGh Block Assombly

5500015924 VDC

5500015812 VDC

M5081FS Coil Assomb¡v

5500008055000094Magneto lgnition

55000'127550001 29CD lgnition

550001 26550001 28Batterv

Coll

M5180-P
M5180-VM2582-PM5081FS

::lll . j,: :::ii:::i::::,:ll:: l::.::::::ìl: ll:.,: l

M5081M2582SERVICE PARTS

12
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Form P6513
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November, 1996

INSTALLATION AND MAINTENANCE MANUAL
for

NOr SRV100, SRV125, SRV150 OR SRVI5oSS
. .Ê STARTER RELAY VALVE

A wanrurr'¡c

IMPORTANT SAFEW INFORMATION ENCLOSED.
READ THIS MANUAL BEFORE OPERATING TOOL.

FAILURE TO OBSERVE THE FOLLOWING WARNINGS COULD RESULT IN INJURY.
IT ¡S THE RESPONSIBILITY OF THE EMPLOYER TO PLACE THE INFORMATION

IN THIS MANUAL INTO THE HANDS OF THE OPERATOR.

a Always bleed off the air pressune before attempting
to unscrew the Starter Relay Valve from the
Receiver or before attempting to perform any
maintenance on the Starter Relay Valve.
Never attempt to remove the Retaining Ring (12)

from the bottom side of the Starter Relay Valve
until after the air pressune has been bled olf. If the
Retaining Ring ¡s removed while there is pressurc
in the Receiver, internal parts of the Starter Relay
Valve will be blowu out with considerable force.

Refer All Communications to the Ne¿rest
Ingersoll-Rand Oflice or Distribuûor.
@ Ingersoll-Rand Company 1996

Printed in U.S.A.

2. Apply No. SMB-441 Ingersoll-Rand Sealant to the

male th¡ead on the nipple, and insøll the nipple in the

Receiver. Tighten the connection so that it is airtight.
3. Note that one of the tapped inlets on the Relay Valve

is marked "Il{'. Thread this inlet onto t}e nipple and

tighten the connection so that it is airtight.
4. Apply Ingersoll-Rand Sealant to the male th¡eads on

the air line that goes to the Sta¡ter, and th¡ead this line
into the tapped outlet on the Relay Valve that is
ma¡ked "OUT'. Make certain the connection is
airtight.

5. Attach the air hose from the outlet side of a 3-way
normally vented Control Valve to the small tapped

hole in the top of the Relay Valve. Use

Ingersoll-Rand Sealant on the male thread.

a

This Starter Relay Valve is specially designed and
manufach¡red by Ingersoll-Rand for for use on
Starter installations.InstâIl it in accordance with
the following instmctions.

Installation of the Starter Relay Valve
l. Use a short pipe nipple between the Receiver and the

Relay Valve. Use a l" nipple with the SRVI00,
l-l/4" nipple with the SRVI25, and a l-112" nipple
with the sRvl50 0r sRVlsoss.

The use of other than genuine Ingersoll-Rand replacement parts may result in safety hazards, decreased starter relay
valve performance and increased maintenance, and may invalidate all warranties.

Ingersoll-Rand is not responsible for customer modification of valve for apptications on which Ingersoll-Rand was not
consulted.

.'Repairs should be made only by authorized, trained personnel. Consult your neårest Ingersoll-Rand Authorized
.- Servicenter.

ITIGERSOLLfiA]ID.

NOTICE

EIIGINE TARTII{G 5YÍäI5



WARNING LABEL IDENTI FICATION

Always wear eye protection
when installing, removing or
performing maintenance on
this Starter Relay Valve.

A wnnNtNG
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MAINTENANCE SECTION

2

5

3

4

I
t0

ll

\2

r3

I

PART NUMBER FOR ORDERING PART NUMBER FOR ORDERING

(Dwg. TPD1731)

sRvl5G338
sRvl50ss-338
Y327-143
sRvl5G340
sRvl51368

SRVI5TTK3

7

r3
4

r5
o6
.7

8

t9

3

End Plug
for SRV100, SRVI25
and SRVISO
forSRVl5OSS .........

End Plug Seal O-ring
Retaining Ring .

Pipe Plug-(for SRVISOSS only) ,

Tune-up Kit (includes illustrated
parts 3, 5,6,7,9, ll, 12 and

non-illustrated Part

No. SRV4R55 Grease)

rll
o12

l3
*

l0
sRvl0È40
sRVt2540
sRvls0-40
sRvl50ss-40
HSPPS-2
sRvl5È210
sRvl5È246
sRV151339
sRVl5È2ll
sRvr5133
sRvl5G250
SRVI5Gó7

Valve Housing
for SRVIOO
for SRVI25

UpperPiston G-ring
Piston .

Bumper

PistonO-ring......
GringRetainer....
Spring

End Plug O-ring . . .

Pipe Plug
for SRVISOSS

for SRVISO

o Indicates Tune+p Kit part.



MAINTENANCE SECTION

Always wear eye protection when lubricating or
performing maintenance on the Starter Relay Valve.
Always bleed off the air pressure befo¡e lubricating or
performing any maintenance on the Starter Relay
Valve.

LUBRICATION

Periodically lubricate the Starter Relay Valve as

follows:

l. Bleed off the air pressure.

2. Disconnect the No. 4 Hose from the tank at the

cont¡ol air supply pon neil the bottom of the valve

opposite the ai¡ inlet. In some installations, this l/4"
N. P. T. will be plugged.

3. Remove the plug. Squirt about I ounce (30 cc) of lOW

oil into the valve through the hose or plug opening.
4. Reconnect the hose or reinstall the plug.

No. SRV15ÞTI(3 Thnæup Kit is available for
maintaining the Starter Relay Valve. This Tlueup
Kit includes all O-rings, Bumper and End Plug
Retaining Ring.

INSTALLATION
OF THE TUNE-UP KIT

Disassembly of the Starter Relay Valve

1. Bleed off the air pressure.

2. Clamp the Relay Valve in a vise with the Retaining
Ring (12) up.

3. Carefully remove the Retaining Ring. The End Plug
(10) should spring out. If it does not, tap the Valve

Housing (l) lightly with a soft hammer until the End
Plug springs out.

4. Remove the End Plug, Spring (8), and Piston

Assembly (4).

5. Remove and discard allused O-rings and Bumper (5).

6. Clean all other parts in a clean, suitable cleaning

solution in a well ventilated area.

Assembly of the Starter Relay Valve

l. Using o-ring lubricant, lubricate and install the new

Piston G-ring (6) and the new Upper Piston O-ring
(3) on the Piston.

The Upper Piston O-ring is slightly larger in
diameter than the End Plug G-ring (9).

2. Turn the Piston over and insert the new Bumper (5).

3. Using e*ing lubricant, lubricate and install the new

End Plug Seal O-ring (ll) and the new End Plug
Gring (9) on the End Plug (10).

4. Lubricate the lower small bore of the Valve Housing
(1) with o-ring lubricant.

5. Insert the Piston Assembly into the Valve Housing.

Push on the Piston until the Piston O-ring (6) seats

against the beveled face.

6. Install the Gring Retainer (7) wittt the large opening

over the Piston G-ring.
7. Place the Piston Spring (8) on the Piston.

8. Place the End Plug Assembly on the Piston Spring.

9. Using a press to hold down the End Plug Assembly,

install the End Plug Retaining Ring (12).

NOTICE

NOTICE



UNIÏ #

NOTES:
,I. NACE COMPLIANCE REQUIRED

P. O. NUMBER

MODEL NO.

FISHER

PREDICTED SOUND LEVELdBA

OPER, VISC.

6 kPa 45't6

I\¡AX. INLET 9067

133 kPa

MAX. SMALL

UR HC'S AND WATER

SCFH

o
P

T

31

32

CADMIUM

T

R

N

28

29

30

PUT

GAGES BYPASS

T

24

25

26

P

o

s

FR & MODEL

TYPE OF ACTUATOR AND

T

An
cta
Ttg
uzo
Azt

MFR. STANDARD MFR. STANDARD

MAX, ALLOW SOUND LEV,

Class lV

SHAFT / MAT'L

SST/TUNGSTEN

TRIM FORM STANDARD

MFR. MFR.

LUBRICATOR

15

16

Yf
12

13

14

STEELO9
6000#33 mm FNPT 6000#mm FN

NO. OF PORTS ONE

LINE NO. /VESSEL

2

N3

G

E

LCV-1 1 0

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

LEVEL CONTROL VALVES

14.11#

PROPAK SYSTEMS LTD

CANADA T4B 2C3

ISA FORM SM2O.sO MCV.XLT



lnstruction Manual
Form 5086
November 1998

LCV-I00/110t120 128-PQC

Type 128-PQC Gontrol Valves
Contents

lntroduction
Scope of Manual
Description....

lnstallation

Principle of Operation .

Maintenance .

Replacing Packing and Trim
Changing Main Spring Range
Reversing Action or Replacing Actuator Parts

ALTERNAIE LOCATION
OF PIPE PLUG FOR USE
AS ANGLE VALVE

LOCATION OF PIPE PLUG
FOR USE AS GLOBE VALVE

w2838-2TL

Figure l. Type 128-PQC Control Valve

Description
The Type 128-PQC controlvalve provides on-off
dump valve service for such oll production applications
as separators, scrubbers, and treaters, even under
sour gas conditions. lt also may be used in general
on-off high-pressure control of a wide variety of liquids
and gases, including those which are sticky or gritty
and erosive. The Type 128-PQC valve is a 1-inch
combination controlvalve with a pipe plug in the bot-
tom connection for straight-through globe valve flow as
shown in figure 1. However, the pipe plug may be
field-changed to the left-hand end connection as
shown in figure 3 for angle flow.

I
1

1

Parts Ordering

Parts Kits .... .

) Parts List .... ..

3

4

4
5
6
6

7

7

I

lntroduction

Scope of Manual
This manual provides installation, maintenance, and
pafts information forthe Type 128-PQC controlvalve.
lnstructions and parts lists for Fisher Controls pneu-
matic instrumentation and other equipment used with
this control valve are found in separate manuals.

Only personnel qualified through training or experience
should install, operate, or maintain the Type 128-PeC
control valve. lf you have any questions concerning
the instructions in this manual, please contact your
Fisher Controls sales office or sales representative
before proceeding.

Specifications
Table 1 lists specifications for the Type 128-PQC con-
trol valve. Some of the specifications for a given con-
trolvalve as it originally comes from the factory are
stamped on a nameplate, shown in figure 2, located
on the upper diaphragm casing flange.

N
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@Io
o

FtsHER"

FISHER'R0SEII0üilT" Managing The Process Better



128.PQC
Table 1. Specifications

Available Conf igurations

Type 128 Actuator: Yokeless, on-off spring-and-di-
aphragm actuator with action field-reversible be-
tween

I spring-open and

I spring-close

Design PQG Valve: See table 2

Valve Sizes and End Connection Styles

See table 2

Material Temperature Capabilities(1 )

Metalseat: -20 to 180"F (-29 to 82"C)

Soft Seat: -20 to 150'F (-29 to 66'C)

LCC Valve Body: -50 to 180"F (-46 to 82"C)

Flow Characteristic

Quick-opening with 45-degree taper valve plug

Flow Direction

Either way

Port Diameters

See table 2

Maximum Travel

3/B-inch (10 mm)

Actuator Diaphragm Effective Area

33 inches2 (213 cm2)

Actuator Pressure Connections

1/4 inch NPT female

Valve Travel lndication

Scale divisions for each 25Yo ol travel are provided
on plastic travel indicator cover

Approximate Weight

17 tb (7.7 kg)

Maximum lnlet Pressures and Temperatures(l)

3600 psig f rom -20 to 100'F, 3550 psig at 1 50'F,
and 3520 psig at 180'F (249bar from -29 to 38"C,
245bar at66"C, and243 barat 82"C)

Maximum Pressure Drops(1 )

See table 3

Actuator Input Signal

0 or 20 psig (0 or 1 .4 bar) or

0 or 35 psig (0 or 2.4bar)

Maximum Actuator Casing Pressure

100 psig (6.9 bar)

Shutoff Classif ications

MetalSeats: ANSI Class lV ANSI/FCI 70-2

Soft Seats: ANSI Class Vl ANSI/FCI 70-2

1. Thê pressure and temperalurê limital¡ons ¡n lhis manual, and any appl¡cable code l¡m¡tat¡on, should not be exceeded.

Table 2. End Connections and Port D¡ameters

seat only.1. Cag€less construct¡on with seat cut ¡nlo valve body for soft

8.32 (angle-style valve body)

CV AT MAX TRAVEL
FOR LARGEST PORT
WITH FLOW TENDING

TO CLOSE VALVE

6.4, 9.5, 12.7,19.1Í)6.4,9.5,'12.7mm
PORT

DIAMETERS

1t4,3/8, 112,3/4(t1t4,318, 112lnch

SoftMetalSEATING

1 inch NPT femaleEND CONNECT]ONS

Combinalion globe and angle valve body;
common end and botlom connections and
pipe plug allow conversion between globe

and angle styles

VALVE STYLE

POCDESIGN

2



12B.PQC
Table 3. Maximum Allowable Shutoff Pressure Drops

660
960

1 000
1 000

39
33
37
69

560
480
540

1 000

6.4
oÃ
't2.7
19.1

114

3/8
1/2
3/4

Close valveSpring
opens valve

Valve will not shut off with this
combinalion of spring and application

45
66
69
69

940
1 000
'1000

1 000

6.4
9.5
12.7
19.1

1/4
3/8
1t2
314

Close valve

69
69
69
69

1 000
't000

1 000
1 000

69
69
69
69

1 000
1000
1000
1000

69
69
69
69

1 000
'1000

1 000
1 000

65
69
69
69

Spring
closes valve

Soft

69
69
69
54

1000
1 000
1 000
790

69
69
57
25

1 000
1 000
830
360

69
69
57
24

1 000
1 000
830
350

69
49
28
11

'1000

710
400
160

6.4
9.5
12.7
19.1

1/4
3/8
1/2
3/4

Open valve

Valve will not shut off with this
combination of spring and application

24
42
79
200

350
610

1 150
2910

12
36
37
96

170
530
540

1 400

6.4
9.5
't2.7
19.1

1t4
3/8
1/2
3/4

Close valveSpring
opens valve

201
227
248
248

2920
3300
3600
3600

s4
106
118
160

1370
1 540
1710
2320

128
169
201
248

1 860
2450
2920
3600

65
78
92
140

940
1 130
1 330
2030

6.4
9.5
12.7
19.1

1/4
3/8
112

314

Close valve

104
36
15
2.1

1510
520
220
30

6.4
9.5
12.7
19.1

1/4
3/8
1/2
314

Open valve

closes valve
Spring

Metal

248
215
1t8
49

3600
3120
1720
710

233
92
48
16

3380
1340
700
240

232
92
47
16

3370
1 340
690
240

BarPsiBarPsiBarPsiBarPsi
mmlnches

0 to 35 Psig (0 or
2.4 Barl Actuator
lnput Signal (4

Spring6 R€qu¡r6d)

0 to 20 Ps¡g (0 or
1.4 Bar) Actuator
Input Signaf (2

Spr¡ngs Roqu¡rod)

0 to 35 Ps¡g (0 or
2.4 Bar) Actuator

lnput Signal (4
Springs Required)

0 to 20 Psig (0 or
1.4 Bar) Actuator

lnput Signal (2
Springs Required)

RED MAIN SPRING 1449O77XO12CADMIUM COLOHED MAIN
SPRING 1448831X012PORT

DIAMETERFLOWING
PRESSURE

DROP
TENDS TO:

ACTUATOR
ACTION

SEATING

stzE 20

wsc

SER NO

BODY

TRAVEL

3ó00 PSI woc

TYPE 128POC

OPER RANGE

PORT SIZE
PLU6/SEAT

STEM

SIZE 1 in
RATING:

2481860-8/DOC

Figure 2. Typical Nameplate

lnstallation

To avoid personal injury or propefty
damage resulting from the sudden re-
lease of pressure, do not installthe
valve assembly where serv¡ce cond¡-
tions could exceed the limits g¡ven ¡n
this manual or on the appropr¡ate name-
plates. The leakoff and spr¡ng case
vents must be kept open. Avoid danger

of fire or explos¡on from vent¡ng of flam-
mable or otherw¡se hazardous fluid into
a closed or poorly vented location by
prov¡d¡ng adequate vent¡lat¡on.

1. Before installing the valve, inspect the valve body
and associated equipment for any damage and for any
foreign material.

2. The controlvalve may be installed in any orienta-
tion. However, the normal method is with the actuator
above the valve, especially for an angle configuration.

3
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12B.PQC

1/4-INCH NPT
VENT
CONNECTION

1/4-INCH NPT
INPUT
SIGNAL
CONNECTION

TRAVEL INDICATOB

PACKING BOX

PACKING

ALTERNATE LOCATION OF
ÞIÞE PLUG W{EN USED
FOR ANGLE BODY
CONFIGURAÎION

LEAK-OFF VENT

CAGE AND SEAT

VALVE PLUG

144914?-CIDOC

3. Make sure that the valve is oriented so that flow is
in the desired direction. lf angle flow is desired, switch
the pipe piug to the ieft-hand end connection as shown
in figure 3.

4. lnstallthe valve following localand national piping
codes when they apply to the application. Use a good
grade pipe compound on all male threads. lf continu-
ous operation is required during inspection and main-
tenance, install a three-valve bypass around the con-
trolvalve.

5. Refer to figure 3. Connect the input signal line to
the 1/4-inch NPT connection in the lower diaphragm
casing of a spring-close controlvalve or in the upper
diaphragm casing of a spring-open controlvalve.

Principle of Operation
The Type 128-PQC controlvalve has push-down-to-
close valve plug action, as shown in figure 3. With a
metal seat, the valve uses a caged construction and
the valve plug shuts off against the integral seat ring in
the cage. ln the cageless soft-seat construction, the
valve plug shuts off against the seat cut into the web
of the valve body.

A nylon insert in the valve plug thread is used to help
keep the valve plug from rotating.

DETAIT OF BODY WEB CAST ON TYPE 128.POC EXTERIOR

A leakoff vent passes through the packing box and out
the valve body. This permits any process leakage
through the packing to escape before passing aiong
the stem into the actuator. lt also permits loading pres-
sure leakage from the lower diaphragm case to es-
cape before passing along the stem into the valve
body.

Maintenance

Avoid personal injury from sudden re-
lease of process pressure. Before per-
forming any maintenance operations:

o Disconnect any operating.lines pro-
viding air pressure or a control signal to
the actuator. Be sure the actuator can-
not suddenly open or close the valve.

o Use bypass valves or completely
shut off the process to isolate the valve
from process pressure. Relieve process
pressure on both sides of the valve.
Drain the process media from both
sides of the valve.

o Vent the actuator loading pressure
and relieve any actuator spring precom-
pression.

INTEBNAL CONSIBUCTION

Figure 3. Type 128-PQC Control Valve with Spring-Close Action
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1ZB.PQC
. Use lock-out procedures to be sure

that the above measures stay in effect
while you work on the equipment.

Valve parts are subject to normalwear and must be
inspected and replaced as necessary. lnspection and
maintenance frequency depends on the severity of
service conditions. This section includes instructions
for packing and trim maintenance, changing the main
spring range, reversing the action, and replacing ac-
tuator parts.

Because of the care Fisher Controls takes in meet¡ng
all manufacturing requirements (heat treating, dimen-

manufactured or furnished by Fisher Controls.

All maintenance operations can be performed with the
valve in the line.

Replacing Packing and Trim
Perform these procedures either when using a com-
plete replacement packing and trim assembly or when
replacing individual packing and trim parts. Replace-
ment packing and trim assembly part numbers are
listed in lhe Parts Lrbf. Packing and trim assembly key
numbers are referenced in figure 5. Controlvalve as-
sembly key numbers are shown in figure 7 for the
valve body and in figure 8 for the actuator except
where indicated. Most packing and trim assembly key
numbers are duplicated in both figure 5 and figure 7.

1. lsolate the control valve from the line pressure, re-
lease pressure from both sides of the valve body, and
drain the process media from both sides of the valve.
Also shut-off all pressure lines to the actuator and re-
lease all pressure from the actuator. Use lock-out pro-
cedures to be sure that the above measures stay in
effect while you work on the equipment.

lf the valve is equipped with an optional handjack, be
sure the handjack assembly is not restricting the valve
from closing. Rotate the handles or handjack body
(key a8 or 47 in figure 9), if necessary, to allow the
main springs (key 19) to close the valve.

2. Remove the four nuts (key 14) from the integral
screws of the lower diaphragm casing. Disconnect the
input signal line, and lift the actuator and attached trim
parts out of the valve body. Cleaning or other neces-
sary maintenance may be performed on any accessi-
ble areas. The actuator and attached trim parts may
be turned over and the valve body used to hold them
as an aid in further maintenance.

3. To disassemble trim and gain access to packing
parts or seal O-rings, unscrew the valve plug (key 3A)
and remove the packing box washer (key a).

Figure 4. lnstalling Replacement Packing
and Trim Assembly on Valve Stem

4. Pull the packing box (key 9), O-ring retainer (key
39), O-ring (key 11), and diaphragm casing O-ring
(key 35) off the stem.

5. lnstall the packing and trim assembly or individual
parts over the stem as shown in figure 4. With a pack-
ing and trim assembly, remove the assembly from the
tube (key 42), bul do not remove the web sleeve (key
43) from the assembly. The sleeve helps to keep the
assembly parts in place during installation; roll back
the sleeve as necessary during installation of the as-
sembly.

lf installing nitrile/cotton packing, lubricate the packing
rings (key 8) with Dow-Corning No. 3 silicon-base lu-
bricant or equivalent.

6. lf installing a packing and trim assembly, continue
pushing the assembly onto the stem untilthe stem
pushes the valve plug and cage (key 2) away from the
packing box washer (key a). Roll the sleeve back just
past the packing box (key 9).

7. Push the packing box all the way onto the stem
until the packing box, the O-ring (key 1 1), the O-ring
retainer (key 39), and the diaphragm casing O-ring
(key 35) are sealed against the diaphragm casing.
Make sure the O-rings are positioned properly so that
they will not be cut when the other parts are com-

5



128-PQC
pressed against them. Then, push the packing spring
washer (key 6), packing spring (key 7), other packing
spring washer, wiper ring, and packing box washer
(key a) down on the slem.

8. lf installing a packing and trim assembly, remove
the sleeve, cage puller (key 44, if included in the as-
sembly), cage, and spring clip (key 38, if included in
the assembly) from the valve plug.

9. lnstall the valve plug into the stem.

Note

Rotate the valve plug until the shoulder
on the plug contacts the stem snugly.
Further tightening is not needed.

To replace the cage (if used) or to gain access to the
O-ring (key 12), use the cage puller (køy a$ or a wire
hook to remove the cage from the valve body (key 1).
Then, install replacement parts as necessary.

Use care performing the installation in
the next step to avoid damaging the
O-ring.

10. lnstall the actuator and attached trim parts back
into the valve body (key 1), and secure with the four
nuts (key 14) attached to the lower diaphragm casing
assembly screws. Tighten the nuts to 15 lbf.ft. (20
N.m).

11. Connect the input signal line to the 1/4-inch NPT
connection of the appropriate diaphragm casing.

Changing Main Spring Range

Key numbers used in this procedure are shown in fig-
ure 8 unless otherwise indicated.

1. lsolate the control valve from the line pressure, re-
lease pressure from both sides of the valve body, and
drain the process media from both sides of the valve.
Also shut-off all pressure lines to the actuator and re-
lease all pressure from the actuator. Use lock-out pro-
cedures to be sure that the above measures stay in
effect while you work on the equipment.

lf the valve is equipped with an optional handjack, be
sure the handjack assembly is not restricting the valve
from closing. Rotate the handles or handjack body
(key 48 or 47 in figure 9), if necessary, to allow the
main springs (key 19) to close the valve. Unscrew the
handles or pipe plugs and remove the indicator cover
(key 41 in figure 9). Drive out the groove pin (key 50 in

figure 9) and remove the stem nut and thrust washer
(keys 49 and 51 in figure 9).

2. Disconnect the input signal line, if necessary, and
remove the diaphragm casing nuts (key 14), cap
screws (key 21), and upper diaphragm casing (key
20).

3. With spring-close action, remove the existing main
springs (key 19) and install replacement springs of the
correct quantity and description as listed in table 3.
Make sure that the springs rest in the spring plate
holes and will not ride on the upper diaphragm casing
vent boss.

Note

Do not loosen the stem nut (key 14).
Disturbing its position in the following
step may keep the valve either from
shutting off or from opening completely
at the correct input signal pressure,
thus requiring complete reassembly of
the stem and diaphragm assembly.

4. With spring-open action, remove the locknut
(key 46), flat washer (key 15), diaphragm (key 16),
diaphragm plate (key 17), spring plate (key 18), and
main springs (key 19). lnstall replacement springs of
the correct quantity and description as listed in table 3.
Re-install the removed parts (keys 18, 17,16, 15,
and 46) so that the lower ends of the main springs rest
over the weld stud heads of the lower diaphragm cas-
ing and the spring plate holes fit over the upper ends
of the springs. Tighten the locknut (key a6) to 12 lbf.ft
(20 N.m).

5. lnstall the upper diaphragm casing cap screws and
casing nuts. To avoid crushing the diaphragm, tighten
the cap screws and nuts evenly in a crisscross pattern
to 15lbf.ft (20 N.m).

6. Connect the input signal line to the 1/4-inch NPT
connection of the upper diaphragm casing.

7. lf an optional handjack is used, reinstall the hand-
jack parts. Be sure to secure the stem nut (key 49 in
figure 9) with the groove pin (key 50 in figure 9).

Reversing Action or Replacing Actuator
Parts
Key numbers used in this procedure are shown in fig-
ure 8 unless otherwise indicated.

1. lsolate the control valve from the line pressure, re-
lease pressure from both sides of the valve body, and
drain the process media from both sides of the valve.
Also shuLoff all pressure lines to the actuator and re-
lease all pressure from the actuator. Use lock-out pro-
cedures to be sure that the above measures stay in
effect while you work on the equipment.

6
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12B.PQC
lf the valve is equipped with an optional handjack, be
sure the handjack assembly is not restr¡cting the valve
from closing. Rotate the handles or handjack body
(key 48 or 47 in figure 9), if necessary, to allow the
main springs (key 19) to close the valve. Unscrew the
handles or pipe plugs and remove the indicator cover
(key 41 in figure 9). Drive out the groove pin (key 50 in
figure 9) and remove the stem nut and thrust washer
(keys 49 and 51 in figure g).

The optional handjack is used only with spring-close
valves. lf changing the action of a spring-close valve

that the lower ends of the springs rest over the weld
stud heads of the lower diaphragm casing.

11. lnstall the stem and diaphragm assembly into the
lower diaphragm casing. For spring-open action, make
sure that the assembly is oriented so that the spring
plate holes fit over the upper ends of the springs,

12. Secure the stem by installing the packing and trim
pafts according to steps 5 through 9 of the Replacing
Packing and Trim section.

13. lf reversing action from what it was previously,
remove the vent assembly (key 31), and install it in the

with a to n the
tion the handjack performs is to restrict the from ing for spring-open action or the upper diaphragm cas-

2. Disconnect the input signal line and remove the
diaphragm casing nuts (key 14), cap screws (key 21),
and upper diaphragm casing (key 20).

3. Remove the main springs (key 19), stem nut
(key 14), locknut (key 46), lock washer (key 29),
spring plate (key 18), diaphragm plate (key 17), dia-
phragm (key 16), and flat washer (key 15).

4. Remove the four nuts (key 14) from the integral
screws of the lower diaphragm casing. Lift the casing
and attached trim parts off of the valve body.

5. Unscrew the valve plug (key 3A) and remove the
packing box washer (key  ).

6. Pullthe packing box (key 9), O-ring retainer
(key 39), O-ring (key 11), and diaphragm casing O-
ring (key 35) off the stem.

7. Remove the stem (key 38), and replace it, the bot-
tom stem nut (key 14), or the locknut (key a6) as nec-
essary.

8. When reinstalling the stem nut (key 14) or locknut
(key a6), make sure the distance between the bottom
shoulder of the nut and the plug end of the stem is
equalto dimension A in figure 6.

9. Begin the following procedure as appropriate, de-
pending on whether the desired control valve action is
spring-close or spring-open.

For spring-close action, install the flat washer
(key 15), diaphragm (key 16), diaphragm plate (key
17), spring plate (key 18), lock washer (key 29), and
stem nut (key 1a). Tighten the stem nut to 12 lbf.ft
(16 N.m).

For spring-open action, install the lock washer
(key 29), spring plate (key 1B), diaphragm plate
(key 17), diaphragm (key 16), flat washer (key 15),
and locknut (key 46). Tighten the locknut to 12 lbf.ft
(16 N.m).

10. For spring-open action only, install the main
springs (key 19) into the lower diaphragm casing so

14. For spring-close action only, install the main
springs, making sure they rest in the spring plate holes
and will not ride on the upper diaphragm casing vent
boss.

15. lnstallthe upper diaphragm casing, cap screws,
and casing nuts. To avoid crushing the diaphragm,
tighten the cap screws and nuts evenly in a crisscross
pattern to 15lbf.ft (20 N.m).

16. lnstallthe actuator and attached trim parts back
into the valve body (key 1), and secure with the four
nuts (key 14) attached to the lower diaphragm casing
assembly screws. Tighten the nuts to 15 lbf.ft (20
N.m).

17. Connect the input signal line to the 1/4-inch NPT
connection of the appropriate diaphragm casing.

18. lf an optional handjack is used, reinstallthe hand-
jack parts. Be sure to secure the stem nut (key 49 in
figure 9) with the groove pin (key 50 in figure 9).

Parts Ordering
The Type 128-PQC control valve is assigned a serial
number which can be found on the nameplate. A typi-
cal nameplate is shown in figure 2. Refer to the serial
number when contacting your Fisher Controls repre-
sentative or sales office for assistance. When ordering
replacement parts, refer to the serial number and to
the 1 1-character part number from the following
Parts List.

Parts Kits
Key Descr¡ption

Type 128-PQC Repair Kits (soft parts only
Kit ¡ncludes key 5, 8, 10,11,12, and 35)
w/PTFE V-ring packing
MNitrile/cotton packing

Part Number

RPQCX000012
RPQCX000022

For additional kit information, see the Replacement Packing
and Trim Assembly Part Number table.

7
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Figure 5. Replacement Packing and Trim Assemblies for Metal-Seated Construction

Part Number Key Description
3A- Valve Plug

Metal Seat,
114 & 3/8 inch ports

44OC sta¡nless steel, heal treated(1)
Nitronic 50 slainless steel(1)

Carbide seating surface(2)
1/2inch (12.7 mm) port
440C stainless steel, heat-treated(1)
Nitronic 50 stainless steel(1)

Soft.Seat
3/4 inch port
Austenit¡c stainless sleel/nitrile
Austenitic stainless steel/polyethylene

38- Stem, 316 stainless steel(2)
w/o handjack
w/handjack

Key Description

Parts List
Part Number

1 6A2087X01 2

1642087XO22
1 546804X01 2

1 4A661 8X0 1 2

1 44661 8X022

1543197XO22
I 5431 97X01 2

1448806X012
26A1765XO12

Travel lndicator Assembly
1 Valve Body, 1-inch NPT
2" Cage

440C sta¡nless steel, heat-treated(1,2)
1/4 inch port
3/8 inch port
1i2 inch port

Nitronic 50(1) sta¡nless steel
'll4 inch port
3/8 inch port
'l12 inch port

Carbide seating sudace(1'2)
1/4 ¡nch port
3/8 inch port

3541588X042
24Á.8802XO12

't4A8823XO22

1 448805X022
14A7't57XO22

't4A8823X032

1 4A8805X032
14^7157X032

1 546800X01 2
1 546801 X01 2

8

1. May also be ordered from the Replacement Pack¡ng and Trim Assembly Pan
Numbers table.
2. May also be ordered âs part of the cage/plug/stem assembly (key 52).
tRecommended spare parts



128-PQC
Key Description

4 Packing Box Washer, stainless steel(1)
l12lnch and smaller ports
3/4 inch port

Part Number

14Ai6617XO12
.1448807X012

1 448808X01 2
'loB7429XO12

10ts7430X012
1087279XO12
1 4A9057X01 2
1087278XO22
1 U841 806382
1P420706992
11A.8741XO12
244881 0X01 2
1¡.346524122
1449770XO12

6
7

Washer, stalnless steel(1) (2 req,d)
Packing Spring, 17-7PH s1¿¡¡¡sss s1s6¡(1)

lnconel X750
Pack¡ng Set, PTFE V-Ring(t)
Packing Ring, nitrile/cotton (6 req'd)
Packing Box, stainless steel(1)
O-Ring, fluoroelastomell)
O-Ring, nitrile(1)

O-Ring, fluoroelastomell )

Lower Diaphragm Casing, steel
Hex Nut, zn pl steel ('1 / req'd)
Flat Washer, zn pl steel

69.162.52,722.46

Spr¡ng-Open
Assembly

Spring-Close
Assembly

Spring-Open
Assembly

Spring-Close
Assembly

mmlnches

DIMENSION A

8-
8.
I

10-
11-
12.
13

14
15

Note

Key numbers 22 through 27 arc nol req'd with a hand¡ack.
These parts are also ¡ncluded ¡n the stem travel assembly,
part number 3541588X042, but âre omitted when a hand-
jack is used.

22 Travel lndicator Disk Nut, plastic
23 lndicator Fitting, sta¡nless steel
24 lndicator Bushing,316 stainless steel
25. O-Ring, nitrile
26 Machine Screw, sta¡nless sleel
27 Spring, stainless sleel

sPRtil8-Gt0sE tssEitBtY

lxâfrïF sPRilG-0PEil rssErBr.Y

Figure 6. Stem and Diaphragm Assembly Dimensions

17 Diaphragm Plate, zn pl steel
18 Spring Plate, zn pl steel
19 Main'Spring, pl steel
20 Upper Diaphragm Casing, steel

w/o handjack
w/handjack

21 Cap Screw, pl steel (12 req'd)

28 Pipe Plug, steel
29 Lock Washer, steel
31 Vent Assembly
35- Diaphragm Casing O-ring
39. O-Ring Fletainer, polyethylene
40- Bushing, PTFE (used w¡th melal seat only)
41 lndicator Cover, plastic

w/o handjack
w/handjack

42 Paper Tube(1)
49 Web Sleeve(1)
44 Cage Puller, steel(1)
45 Paper Label(1)

46 Locknut, pl steel

47 Handjack Body, steel
48 Pipe Plug or Handle, steel (2 req'd)

Pipe Plug
Handle

1 4488 t 4X01 2

1448819X012
See table 3

244881 6X01 2

26Aj770X012
'18760324052

1 F730506992
154O726X012
1342323XO12
1 H292606992
1 44881 8X01 2

1 640431X012

14794728992
1A'742324992

'1341584X012

1449053X012
1087431XO12

1 541 580X01 2
26¡.1764XO12
1M3227XOO12
1 M3512X001 2

1542525X012
1546827XOl2
1 547591 X01 2

1641769X0't2

1 4500828992
1 641 768X0 t 2

H-L

H

Note

Key numbers 47 through 5l are hand¡ack parts.

Key Description
49 Stem Nut, pl steel
50 Groove Pin, 316 stainless steel
51 Thrust Washer, sleel

52- Cage/Plug/Stem Assembly, austenitic stainless
steel dcarbide seating surface (not shown)
(includes keys 2, 3A, and 38)
w/o handjack

1/4 inch port
3/8 inch port

w/handjack
1/4 inch port
3/8 inch port

54 Nameplate

Part Number
1 64 t 763X01 2
1 85991 35072
1 641 508X01 2

164460'tX012
1 644601 X032

1 644601 X022
'1644601X042

2286762X042

1. May also be ordered from the Replacement Packing and Tr¡m Assembly Parl
Numbers table.

'Recommended spare parls I
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SOFT
SEAT 1'¡lTRlLE

c0TT01{
PACKII{G

2087894-ÆDOC

PTFE PACKilG

Figure 7. Design PQC Valve Body Assembly

Replacement Packing and Trim Assembly Part Numbers

1 087899X042
1 087899X052
1 087899X062

1 087899X01 2
1 087899X022
1 087899X032

6.4
oÃ
12.7
10.1

1/4
3/8
1/2
3/4

TFE V.RING PACKING, NITRONIC 50
STA¡NLESS STEEL VALVE PLUG AND CAGE

AND INCONEL X75O PACKING SPRING

TFE V-RING PACKING, HEAT-TREATED
44OC STAINLESS STEEL VALVE PLUG AND CAGE
AND 17-7 PH STAINLESS STEEL PACKING SPRINGmmlnches

PORT
DIAMETER

10
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2940341-ÆOOC

sPßrtG-ctl¡sE tSsEtttY

sPRrrÊ.flPEt tSsEtBLY

2SAo34.AOOC

Figure 8. Type 128 Actuator
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Figure 9. Optional Handjack Assembly
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lntroduction

Scope of Manual
This instruction manual provides installation, mainte-
nance, and parts information for 357 Series control
valves. Refer to separate manuals for instruction cov-
ering accessories used with the controlvalve.

Description
The 357 Series control valves (figure 1) are designed
fo.r high-pressure on-off and throttling applications and
are used as dump valves on oil and gas separators,
scrubbers, and other field process equipment. They
are also used for well-head applications where rugged

Figure 1. 357 Series Control Valve

steelconstruction and easy maintenance are neces-
sary. fihe bonneVbody connection is covered by pat-
ent.)

Only personnel qualified through training or experience
should install, operate, and maintain this controlvalve.
lf you have any questions concerqing these instruc-
tions, contact your Fisher Control's sales office or
sales representative before proceeding.

Specifications
ïable 1 lists specifications for the 357 Series control
valves. Some of the specifications for the control
valve, as it originally comes from the factory, are
stamped on nameplates.
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357 Series
Table 1. Specifications

Available Conf igurations

See table 2

Valve Body Sizes and End Connection Styles

See table 3

Maximum lnlet Pressures and Temperatures(1)

276bar from -29 to 93'C (4000 psig from -20 to
2OO"F), 276bar at -45'C (4000 psig at -50'F),
and 268 bar at 149'C (3880 psig at 300"F) unless
limited by end connection rating

Maximum Pressure DroPs(l)

MetalSeats: See tables 4 and 5

lnput Signal to Actuator

See tables 4 and 5

Actuator Maximum Casing Pressure

Size 20:3.4bar (50 Psig)
Size 40:3.4 bar (50 psig)

Shutoff Classification
Metal Seats: ANSI Class lV per ANSI/FCI 70-2
Soft Seats: ANSI Class Vl per ANSI/FCI 70-2

Material Temperature Capabilitiss(1X2)

With Nitrile O-Rings, Nylon Bushings, and WCC
Valve Bodies: -29 to 93"C (-20 to 200"F)
With Fluoroelastomer O-Rings, Ryton Bush'
ings, and WCC Valve Bodies: -23 to 149"C
(-10 to 300"F)

With Nltrlle(3) O-Rings, Nylon Bushlngs, and
LGC Valve Bodies: -45 to 82'C (-50 to 180'F)

Flow Characteristic
Metal or Geramic Seats: Equal percentage
Soft Seats: Quick opening

Flow Direction
May be in either direction as suits the application

Port Diameters

I 6.4, I 9.5, a 12.7,I 19.1 ,a25'4, or I 38.1
mm (1/4, 318, 112,314, 1, or 1-112 inch) port diame-
ters for both 1-inch and 2-inch valve bodies. See
tables 4 and 5 for more information.

Maximum Rated Valve Plug Travel

19 mm (3/4 inch)

Valve Plug Style
Micro-Form valve plug(a)

Actuator Diaphragm Effective Area

Size 20:213 cm2 (33 inches2)
Size 40: 452 cm2 (70 inches2)

Actuator Spring lnformation
See table 6

Actuator Pressure Gonnection Size

l14inch NPT female

Approximate Weight

See table 7

'1. Thê pressur€ or temperature
2. Process temperature should
3. Low lemperature mater¡al.
4. Conlact your F¡sher Conlrols

limits in the referenced tables and any applicable ANSI code l¡mitations should not be exceeded.
not go below -29'C (-20'F).

sales office or sales rgpresentat¡ve for other valve plug requirements

Table 2. Available Configurations

1and21and21 and21and21and21and21 and21 and2Valve Size, lnches

AngleGlobeAngleGlobeAngleGlobeAngleGlobeValve Configurations

40204020Actuator Sizes

357, FAIL UP
(sPRrNG OPENS-AIR CLOSES)

357, FAIL DOWN
(sPRlNG CLOSES-AIR OPENS)

VALVE TYPE NUMBER
AND FAIL ACTION

2



357 Series
Table 3. Valve Sizes and Connection Styles

Table 4. Maximum Allowable Shutoff Pressure Drops1) for 357 Series Vatves
with Metal Seats (Fail Down, Spring Closes-Air Opens Configuration)

X = Avàilåblé
1. The 1-¡nch

cuilslruuL¡olt.
screwed valve ¡s a comb¡nation valve lhat uses a pipe pluq in the unused connecl¡on to make either a globe or angle configuration (see tigure 3)

XXXXX

X

X

X

X2
XXX1

Class 1500Class 600Class 1500Class 600Class 300Class 150
SCREWED(1)

VALVE
slzE,

INCHES

RING TYPE JOINT
(RTJ) FLANGED

RATSED FACE (RF) FLANGED

valves seals, drop ¡s l¡milêd to 69 bar (1000 psig) or to the values in the table, wh¡chever ¡s lêss.maximum allowable1

4000
4000
4000
4000
2760
1 030

276
276
276
276
190
71

4000
4000
4000
4000
2050
760

276
276
276
276
14'l
52

3720
4000
4000
2640
1 100
410

257
276
276
182
76
28

3720
4000
4000
3860
1 690
630

257
276
276
248
117
44

4000
4000
4000
2640
1 100
410

276
276
276
182
76
28

2300
3750
4000
1210
500
190

159
259
276
83
34
13

Ps¡BarPsiBarPsiBarPsiBarPsiBarPsiBar
187956270821E7933270821J25812709218795627082187933270821J254127092

1/4
318
112

314
1

1-1/2

6.4
9.5
12.7
19.1
25.4
38.1

Down to Close

4000
4000
4000
2520
1 380
570

276
276
276
'174

95
39

4000
4000
4000
1 890
1020
420

276
276
276
30
70
29

4000
4000
2630
1 100
570
220

276
276
181

76
39
15

4000
4000
2270
940
490
180

276
276
157
65
34
12

4000
4000
2270
940
490
180

276
276
157
65
34
12

4000
2920
1 560
620
310
100

276
201
108
43
21

7

PsiBarPs¡BarPsiBarPsiBarPsiBarPs¡Bar
1Ê795627082187924270821F176827092187956270A21E7924270821F176827092
(0 to 50 Psig)
0,to 3,4 Bar

(0 to 35 Psig)
Olo 2.4 Eat0 to 1.4 Bar

(0 to 20 Ps¡g)(10 to 50 Psig)
0.7 to 3.4 Bar

(6 to 30 Psig)
0.4 to 2.0 Bar0.2 to 1.0 Bar

(3 to 15 Psig)

1/4
3/8
1/2
314

1

1-1/2

6.4
9.5
12.7
19.1

25.4
38.1

Up to Open

40

3360
4000
4000
2830
1 180
440

232
276
276
195
81

30

2700
4000
4000
2050
850
320

't 86
276
276
141
54
22

1620
2590
1 760
1 100
460
170

111

178
't2'l

76
32
12

1620
2590
3580
1 490
620
230

111

178
247
103
43
16

1 620
2590
3420
1 100
460
170

1t1
178
236
76
32
12

960
1 100
1270
450
180

66
76
87
31

12

Ps¡BarPsiBatPsiBarPsiBarPsiBarPsiBar
1649656X0121649656X0121649929X0121649656X0121649656X0121649929X012

1/4
3/8
1/2
3/4

1

1-1/2

6.4
9.5
12.7
19. f

25.4
38.1

Down lo Close

4000
4000
2450
1010
530
200

276
276
169
70
37
14

4000
4000
2280
940
490
180

276
276
157
65
34
12

3720
1510
770
270
110
10

257
'l04
53
19
8
1

3720
1510
770
270
110
10

257
104
53
19
8
1

4000
2400
1270
490
240
70

276
166
88
34
17
5

1700
610
260
40

117
42
18
3

1/4
3/8
1/2
3/4

1

1-1/2

6.4
9.5
't2.7

19.1
25.4
38.1

Up to Open

20

1649656X012'1649595X0121649594X0121649656X0121649595X0121649594X012
lnchesmm

0 to 3.4 Bar
(0 to 50 Psig)

0 to 2.4 Bar
(0 to 35 Psig)

0 to 1.4 Bar
(0 to 20 Psig)

O.7 lo 3.4 Bar
(10 to 50 Psig)(6 to 30 Psig)

0.4 to 2.0 Bar0.2 to 1.0 Bar
(3 to 15 Ps¡g)

INPUT SIGNAL TO ACTUATOR, SPRING PART NUMBER
PORT

DIAMETERFLOW
DIRECTION

ACTUATOR
SIZE

3



357 Series
Tabte S. Maximum Attowabte Shutoff Pressure Dropsl) for 357 Series Valves

with Metal Seats (Fait lJp, Spring Opens-Air Closes Configuration)

INPUT SIGNAL TO ACTUA SPRING PART NUMBER
PORT

DIAMETER

Tabte 6. Spring Part Number, Color Code, Spring Rate and Free Length

Table 7. 357 Series Approximate Weights, Kg (Pounds)

¡s lim¡ted to 69 bar (1000 ps¡g)
¡nput supply to lhe controller.
for maximum allowable shutotfConsult

Actual2. bar (3
valvesFor w¡th

re drops of flow down to close valve

or to the values ¡n the table, whichever is less.

276
276
194
86
48
21

276
276
276
175
96
40

4000
4000
2810
1250
700
300

4000
4000
4000
1730
930
380

276
276
¿IO

119
64
26

4000
4000
2540
1 390
580

Bar PsiBar
1F176727032

Psi

1F714327092

PsiBar

18795627082

40

114

318

1/2
3/4

1

1-112

6.4
9.5
12.7
19.1
25.4
38.1

Up to Open(2)

(3 to 15 Psig)
0.2 to 0.7 to 3.4 Bar

(10 to 50 Psig)(6 to 30 Psig)
0.4 to 2.0

20

3/8
112

3/4
1

1-112

6.4
9.5
12.7
19.1
25.4
38.1

Up to Open(2)

276
276
173
72
37
14

4000
2210
1 160

440
2'10

50

152
80
30
't4

J

276
276
273
117
bJ
¿o

4000
4000
2510
1 040
540
200

4000
3960
1 690
910
370

Bar PsiBarPsi PsiBarmm lnches
1649929X0121 6A9594X01 2 16A9595X012

0.4 to 2.0 Bar
(6 to 30 Psig)

0.2 to 1-0 Bar
(3 to 15 Ps¡g)

0.7 to 3.4 Bar
(10 to s0 Ps¡g)FLOW

DIRECTION(3)
ACTUATOR

stzE

6.5165

1470
2100
2520

368
490
830

1 000

257
367
441
64
86

145
175

Light Green
Yellow
Whlte
Dark Green
Aluminum
Aluminum/Dark Blue
Aluminum/Brown

1-tr792427082
18793327082
1F-795627082
1F176727032
1F176827092
1F714327092
1J258127092

40

5.5140

205
571
912
380

36
100
160
67

Aluminum
Lighl Green
Yellow
Black

1 649594X01 2
1 6A9595X01 2
'1649656X012

1 649929X01 2

20

lnchmmLb/inN/mm

COLOR
CODE

SPRING PART
NUMBER

ACTUATOR
SIZE

FREE
LENGTH

SPRING
RATE

plug globe angle (see figure 3).
1 a uses ascrewed1 -inchThe ap¡pevalve thatcomb¡nat¡onISvalve e¡lherto makeunused connectiontn the or

Class 1500 57 (126)s5 (122) 63 (13e) 65 (143)
Class 300 & 600 26 (57)26 (57) 35 (77)37 (82) 34 (74)34 (74) 43 (e4)45 (ee)

23 (50)Class 150 27 (60\27 (60)22 (48) 2e (65)30 (67) 35 (77)35 (77)
21 (47)\1)Screwed 28 (61)21 (47)\1) 29 (64)(1)23 (51) 35 (78)2e (64)(1) 31 (68)

Valve Configuration AngleGlobe GlobeAngleGlobe GlobeAngle Angle
Valve Size, lnches 1 2 1 2
Actuator Size 20 40

4



357 Series
Installation
Some types of ceramic trim, including the VTC (very
tough ceramic) variety, can create a spark under cer-
tain circumstances. When the edge of a ceramic part
is struck against a second ceramic part with enough
force, a spark can be created.

Avoid personal injury and property dam-

lf a fail-up configuration is used, do not
pf ug the 114-18 NPT connection in the
lower casing. lt acts as a vent for the
lower casing, permitting air to move in
and out of the lower casing cavity as the
diaphragm moves up and down. lf the
vent is plugged, the actuator will not re-
spond properly to loading pressure
changes and may be incapable of com-
pletely opening or shutting off the valve.

CAUTION

Zñ wnnrurruc

from i ition of fluid
ceram m.

Do not use ceramic trim where the pro-
cess fluid is unstable or if it is an explo-
sive mixture (such as ether and air).

To avoid personal injury or property
damage caused by bursting of pressure-
retaining parts or by uncontrolled pro-
cess fluid, be certain the service condi-
tions do not exceed the limits shown on
the valve nameplate and in tables 1, 4,
and 5.

1. Before installing the control valve assembly, in-
spect it for any damage and for any foreign material
that may have collected in the valve body.

2. Remove any pipe scale, welding slag, and other
foreign material from the pipeline.

3. The controlvalve can be installed in any position,
but normally the actuator is vertical above the valve.
lnstall the valve so the flow direction arrow on the side
of the valve indlcale9 the dipctio¡ gT the prgcgss flow.

4. lnstall the valve following local and national piping
codes when they apply to the application. For screwed
connections, treat the male pipe threads with a good
grade pipe compound. For flanged valves, use suit-
able gaskets between valve and pipeline flanges.

5. lf continuous operation is required during mainte-
nance and inspection, install a conventional three-
valve bypass around the valve.

6. Connect loading pressure for the fail-up configura-
tion to the 1/4-18 NPT connection in the spring case.
The fail-down configuration loading pressure connection
is in the lower casing assembly as shown in
figure 3.

Spring Adjustment
The spring supplied with the actuator has been se-
lected to meet the requirements of the application as
specified on the order. This pressure condition is
stamped on the actuator nameplate.

The spring has a fixed pressure span over which load-
ing pressure will stroke the valve. Adjustment of the
spring compression shifts the span so that more or
less loading pressure is required to start travel. Since
the span does not change, there will be a correspond-
ing increase or decrease in the pressure requirements
at the end of the valve stroke.

lf the actuator has been disassembled or pressure
conditions have changed, the spring may need adjust-
ment to make the valve travel coincide with the dia-
phragm pressure range. Make the adjustment in the
following manner.

1. Loosen the adjusting screw nut (key 35, figure 3)
on the fail-down configuration, or unscrew the spring
case assembly (key 46, figure 2) on the fail-up config-
uration.

2. Turn the fail-down adjusting screw (key 34, figure
3) or the fail-up adjusting stem nut (key 35, figure 2)
clockwise to compress the spring or counterclockwise
to decrease spring compression.

lncreased spring compression results in increased
loading pressure necessary to start travel. Decreased
spring compression results in less loading pressure
required to start travel. With the fail-down configura-
tion flow{o-open, increased spring compression will
balance a higher line pressure or provide additional
seating load. With the fail-up configuration flow-to-
open, decreased spring compression may be neces-
sary if the line pressure is increased or if more valve
plug seating load is required from the input signal.

3. After adjustment, tighten the adjusting screw nut
(fail-down configuration), or replace the spring case
assembly (fail-up conf iguration).

The maximum pressure drop conditions are shown in
tables 4 and 5. Note that the springs can be identified

5

Ãlwnnrurruc



357 Series
by the color code. Depending on hsw tnuch conditions
are changed, it may be necessary to change the ac-
tuator spring. lf so, check lhe Parts Llsf section to see
if a different adjusting screw or adjusting stem assem-
bly (key 34) is required.

Maintenance
Valve parts are subject to normal wear and must be
inspected and replaced as necessary. The frequency
of inspection and maintenance depends on the severi-
ty of the service conditions.

Due to the care Fisher Controls takes in meeting all
man ufactu ring requi rements (heat treating, dimension-
altolerances, etc.), use only replacement parts
manufactured by Fisher Controls.

Avoid personal injury from sudden re-
lease of process pressure or bursting of
parts. Before performing any mainte-
nance operations:

o Disconnect any operating lines pro-
viding air pressure, electric power, or a
control signal to the actuator. Be sure
the actuator cannot suddenly open or
close the valve.

o Use bypass valves or completely
shut off the process to isolate the valve
from process pressure. Relieve process
pressure on both sides of the valve.
Drain the process media from both
sides of the valve.

o Vent the power actuator loading
pressure and relieve any actuator spring
precompression.

¡ Use lock-out procedures to be sure
that the above measures stay in effect
while you work on the equipment.

Some types of ceramic trim, including the VTC (very
tough ceramic) variety, can create a spark under cer-
tain circumstances. When the edge of a ceramic part
is struck against a second ceramic part with enough
force, a spark can be created.

Avoid personal injury and property dam-
age from ignition of process fluid
caused by sparks from ceramic trim.

Do not use ceramic trim where the pro-
cess fluid is unstable or if it is an explo-
sive mixture (such as ether and air).

The following describes the procedure for complele
disassembly and assembly of the actuator-valve com-
bination. When inspection or repairs are required, dis-
assemble only those parts necessary to accomplish
lhe job. Key numbers refer to figure 2 for the fail-up
configuration and figure 3 for the fail-down configura-
tion.

Disassembly
1. Remove the loading pressure tubing and any ac-
cessories that may hamper disassembly.

2. Unscrew the hammer nut (key 3). lf the bonnet is
stuck on the valve, continue to unscrew the hammer
nut. The hammer nut will contact the spring pins (key
58) and will force the bonnet out of the valve. Carefully
lift the actuator, bonnet, and valve plug assembly from
the valve body.

lf the bonnet is stuck on the valve, insert a large
screwdriver or steel rod into the pry hole in the bonnet.
Push down on the screwdriver or rod to loosen the
bonnet.

Note

The spring pins must always be in place
during valve operation. They provide a
safeguard against injury when the unit
is being disassembled.

3. Remove the cage (key 5). For ceramic trim, re-
move the cage (key 60) and seat ring (key 61). lnspect
the cage and bonnet O-rings (keys 6 and 1 1) for wear
or damage.

4. To remove valve plug (key 7), drive out roll pin (key
9) and unscrew valve plug from stem (key 8).

lf valve plug cannot be easily unscrewed from stem,
disassemble actuator in accordance with steps 7
through 9. Hold wrench on hex nut (key 29) to prevent
stem and diaphragm from rotating.

6
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357 Series

CAUTION

Be carefulto avoid damaging the seat-
ing surface on the valve plug or the
cage as damage in these areas will allow
excessive leakage at shutoff. Avoid
damaging the highly polished valve
stem surface. A damaged valve stem
could cut the packing and allow process
fluid to leak to the atmosphere.

5. lf packing parts (keys 12, 13,14, 15 for PTFE V-
ring and nitrile/cotton; keys 12, 13,14, and 16 for
PTFE/composition) are to be replaced with new parts,

1 1. To replace the diaphragm (key 26), separate the
diaphragm assembly by using a wrench on the hex
nuts (key 29) to unscrew the assembly.

12. Separate the parts-diaphragm washer, actuator
O-ring (keys 27 and 28), diaphragm, and diaphragm
plate, (keys 26 and 24).

13. lnspect the diaphragm and the actuator O-ring for
damage or deterioration, and replace if necessary. lf
the diaphragm is replaced, a new O-ring should also
be installed.

14. lnspect stem O-ring (key 19) and bonnet bushing
(key 20); replace if necessary. To inspect casing O-
ring (key 18), remove cap screws (key 21) and lift off
lower casing (key 22). Replace O-ring if necessary.

formed wire hook

Note

Save three flat washers (key 13) when
removing packing.

6. No fufther disassembly is necessary if only the trim
and/or packing is being serviced. To reassemble the
unit, proceed to the Assembly section step 1 and
steps 7 through 15.

To avoid personal injury caused by sud-
den release of spring force, relieve all
spring compression before continuing
disassembly. Use step 7 to relieve
spring compression.

7. To relieve all spring compression,

For fail-down configuration, loosen adjusting screw
nut (key 35, figure 3) and turn adjusting screw (key 34,
figure 3) counterclockwise to remove all spring com-
pression.

For fail-up configuration, unscrew spring case as-
sembly (key 46, figure 2) and turn adjusting stem nut
(key 35, figure 2) counterclockwise to remove all
spring compression. Remove adjusting stem nut,
spring seat, and spring.

8. Unscrew the casing cap screws and hex nuts (keys
36 and 37), and remove the upper casing assembly
(key 23) from the lower casing (key 22).

9. For fail-up configuration, remove cotter pin (key 50,
figure 2) and unscrew adjusting stem (key 34, figure 2)
from stem.

10. Lift out the diaphragm, diaphragm plate, and stem
assembly.

Note

The stem O-ring and bonnet bushing
(keys 19 and 20), when used in fail-
down, seal against loading pressure.
The stem O'ring and bonnet bushing in
fail-up have atmospheric pressure on
the actuator side.

15. lf the hammer nut needs to be removed from the
bonnet, the spring pins (key 58) can be removed with
locking pliers.

16. The travel indicator assembly on the fail-up con-
figuration has an O-ring (key 44, figure 2) that may
become worn and leak loading pressure. lf this hap-
pens, replace with a new assembly (key a3).

17. Fail-up configuration has adjusting stem bushing
and actuator stem O-ring (keys 48 and 49, figure 2)
that seals against loading pressure around the adjust-
ing stem.

Assembly
1. Before starting assembly, make sure all parts are
clean and in good condition. There should be no burrs
or sharp edges on any threads or surfaces that might
cut or damage an O-ring, bushing, the packing, or the
diaphragm. When replacing O-rings and bushings, be
sure the O-ring or bushing groove is clean and undam-
aged. Using a general purpose lubricant, lubricate all
O-rings and bushings and the threads of parts that
have to pass through the O-rings and bushings.

The threads on factory-produced valve
stems have been specially machined to
avoid O-ring, bushing, or packing dam-
age during trim maintenance. Use of
other than a factory-produced valve
stem may result in early stem O-ring,
bushing, and packing failure.

" A wARNTNG
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357 Series
2. lf the actuator being reassembled is a fail-up con-
figuration, replace the O-ring and bushing (keys 49
and 48, figure 2).

3. Assemble the diaphragm and diaphragm plate as-
sembly. Place the patterned side of the d¡aphragm
(key 26) (size 40 only) against the diaphragm plate
(key 24). Be sure to turn the diaphragm washer (key
27) so that the side that is beveled on the inside diam-
eter is against the O-ring (key 28). Also, make sure
that it is assembled for installation with the diaphragm
on the loading pressure side and the lockwasher (key
30) and lower spring seat (key 31), if used, are on the
spring side.

4. Place the hammer nut and spring pins on the bon-
net, if removed. lnstall the casing O-ring (key 18), the
stem O-ring (key 19), and the bonnet bushing (key
20); then bolt the lower casing to the bonnet.

Note

Spring pins must alwaYs be in Place
during valve operation, acting as a safe-
guard against iniury when the unit is be-
ing disassembled.

5. Fasten diaphragm and diaphragm plate assembly
on the stem with hex nuts (key 29). Place the dia-
phragm and diaphragm plate, and stem assembly into
the lower casing and bonnet.

6. For fail-up configuration, screw the adjusting stem
(key 3a) onto the stem (key B) and secure with cotter
pin (key 50). Make sure bushing (key 48) and O-ring
(key 49) are in place in the upper casing.

7. lnstall packing parts (keys 12, 13, 14, 15, or 16).
lnstallwasher (key 10). Screw valve plug onto stem.
Drive in roll pin.

B. Make sure the cage O-ring (key 6) is in the cage.
lnstall the cage into the valve.

For ceramic trim, ensure the O-ring (key 6) is in the
seat ring. lnstall the seat ring and cage into the valve.

9. Make sure bonnet O-ring (key 1 1) is on the bonnet.

10. Lubricate the threads on the valve body and ham-
mer nut and on the contact surfaces of bonnet and
hammer nut flange. lnstall bonnet with attached dia-
phragm and valve plug onto the valve body. Tighten
hammer nut using a hammer untilthe nut stops turn-
ing, A few extra hammer blows will be required to en-
sure that the assembly is tight. To avoid overloading of
the cage, do not use excessive force, which can be
seen by deformation of the nut.

Over-tightening the diaphragm casing
cap screws and nuts (keYs 36 and 37)
can damage the diaphragm. Do not ex-
ceed 27 N.m (20 lbf.ft) torque.

11. lf valve is a fail-up, position upper casing (key 23)
on lower casing (key 22).lnsert cap screws (key 36)
and tighten hex nuts (key 37) . Torque the casing cap
screws evenly to 27 N.m (20 lbf.ft) using a crisscross
pattern. Replace the spring, spring seat, (keys 32 and
33) and adjusting stem nut (key 35) over the adjusting
stem (key 34). Replace the spring case assembly (key
46).

12. lf the valve is fail-down, replace the spring (key
32) on the diaphragm plate (key 2\. Replace upper
spring seat (key 33). Position upper casing (key 23) on
lower casing (key 22).lnsert cap screws (key 36) and
tighten hex nuts (key 37). Torque the casing cap
screws evenly to 27 N.m (20 lbf.ft) using a crisscross
pattern.

13. lnstallthe travel indicator assembly.

14. Refer to the Sprng Adiustmenf section.

15. Adjust the travel indicator nut (key 42).

CAUTION
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357 Series
Parts Ordering
Each 357 Series controlvalve is assigned a serial
number, which can be found on the nameplate. Refer
to the number when contacting the Fisher Controls
representative for assistance or when ordering re-
placement parts. When ordering replacement parts,
also be sure to include the complete 1 1-character pafi
number from the following parts list.

Parts Kits

Description
Cage w/lntegral Seat Ring
Metal Seat
17-4PH stainless steel H1075
6.4 mm (1/4-inch) port diameter
9.5 mm (3/8-inch) port d¡ameter
12.7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port diameter
38.1 mm (1-1l2 inch) port diameter

17-4PH stainless steel DH1 l50 (NACE)
6.4 mm (1/4-inch) port diameter
9.5 mm (3/8-inch) port d¡ameter
12.7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port diameter

Key
5-

Part Number

3283486X012
3283487XOl2
3283488X01 2
3283489X012
3283490X012
3283491X012

3283486XO22
3283487X022
3283488XO22
3283489XO22

38.1 mm (1-1l2 inch) port diameter 3283491X022
PTFE V-Ring Packing Repair Kit

Nitrile seal R357XPTFE12
Fluoroelastomer seal R357XPTFE22

Nitrile/Cotton Packing Repair Kit
(includes 6, 1'l , 12, and 15)
Nitrile seal R357X00NC12
Fluoroelastomer seal R357X00NC22

Ceramic Trim Package (includes keys 7, 9, 60, and 61)
6.4 mm (1/4-inch) port diameter R357XVTC012
9.5 mm (3/8-inch) port diameter R357XVTC022
12.7 mm (1/2-inch) port diameter R357XVTC032
19.1 mm (3/+inch) port diameter R357XVTC042
25.4 mm (l-inch) port diameter R357XVTC052
38.1 mm (1-112 inch) port diameter R357XVTC062

Repair kits for the valve and actuator assembly.
Diaphragm is not included and must be ordered separately by
appropriate part number.

PTFE V-Ring Packing Repair Kit
(includes keys 6, 11, 12, 15, 18, '19,20,28, 44, 48, and 49\
Nitrile seal R357X000012
Fluoroelastomer seal R357X000032

Nitrile/Cotton Packing Repair Kit
(includes 6, 11, 12, 1 5, 1 8, 1 9, 20, 28, 44,48, and 49)

Nitrile seal R357X000022
Fluoroelastomer seal R357X000042

17-4PH stainless steel H1075
12.7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port d¡ameler
25.4 mm (1-inch) port diameter
38.1 mm (1-1l2 inch) port diameter

17-4PH stainless steel DH1 150 (NACE)
12.7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port diameler
38.1 mm (1-112 inch) port diameter

Cage O-Ring
Valve Plug
Taper Plug (all port diameters)
416 stainless steel
17-4PH stainless steel DH1 150 (NACE)

Micro-Form Plug
416 sta¡nless steel
6.4 mm (l/4-inch) port diameter
9.5 mm (3/8-inch) port diameter
'12.7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port diameter
38.1 mm (1-1l2 inch) port diameter

17-4PH sta¡nless steel DH1 150 (NACE)
6.4 mm (1/4-inch) port diameter
9.5 mm (3/8-inch) port diameter
12-7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port diameter
25-4 mm (1-inch) port diameter
38.1 mm (1-'ll2 inch) port diameter

VTC (ceramic) (standard or NACE)
6.4 mm (1/4-inch) port diameter
9.5 mm (3/8-inch) port diameter
12.7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port diameter
38.1 mm (1-1l2 inch) port diameter

Valve Stem
S31600 (316 stainless steel)
520910 (Nitron¡c 50) (NACE)

Roll Pin, 18-8 stainless steel
Pin, 17-4PH SST (DH 1 1 50) (NACE)
Cage/Packing Washer, 304 stainless steel
Bonnet O-Ring
Packing Wiper, PTFE
Packing Washer, SST (3 req'd)
Packing Spring, N07750 (lnconel)

6-
7-

3283488X01 2

3283489X012
3283490X012
3283491 X01 2

328'3488X022
3283489X022
3283490X022
3283491X022

See following table

22B3498XO12
2283498XO22

2283492X012
22B3493X012
22B3494XO12
2283495XO12
2283496XO12
22B3497XO12

2283492X022
2283493XO22
228'3494X022
2283495X022
2283496X022
2288497XO22

2288922XO12
2288923XO12
22B8924XO12
2288925XO12
22B8926XO12
2288927XO12

2283516X012
2283516X032
1U5972X0012
12Bß507X022
1 28351 9X01 2

See following table
1 549637X01 2

1 H981 836042
1 543 1 83X01 2

Parts List
Key Description

2 Bonnet
For WCC (steel) valve & NACE, SA-105 steel
For LCC (steel) valve & NACE, SA-350 steel

3 Hammer Nut
Size 1 & 2, Class 150 lhrough 600 flanged
and screwed

For WCC valve & NACE, SA-105 steel
For LCC valve & NACE, SA-350 steel

Size 2, Class 1500
For WCC (steel) valve & NACE, SA-105 steel
For LCC (steel) valve & NACE, SA-350 steel

4 Pipe Plug (1-inch screwed valve only)
For WCC valve & NACE, SA-105 steel
For LCC valve & NACE, S31600 (316 SST)

Part Number

3283485XO12
32BB485XO22

2283483XO12
22B3483XO22

22B3549XO12
2283549XO22

1A'794728992
147947XO042

8.

o*

9.
'10

1l-
12-
13
14

9



357 Series
Key
15.

Descr¡pt¡on
Packing Set
PTFE V-ring
Nitrile/cotton

Packing Ring, PTFE comp (3 req'd)
Leak-off Plug
Casing O-Ring
Stem O-Ring
Bonnet Bearing
Cap Screw, pl steel (4 req'd)

Part Number

1 24901 6X01 2
1945772XO12
1 P390501 042
1 540983X01 2

See following table
See following iable
See following table

1D529824052

Key Description
36 Cap Screw, pl steel

Size 20 (12 req'd)
Size 40 (16 req'd)

37 Hex Nut, pl steel
Size 20 (12 req'd)
Size 40 (16 req'd)

38 Actuator Nameplate
40 lndicator Rod (included in key 43 assembly)
41 lndicator Spring (included in key 43 assembly)
42 lndicator Nut (included in key 43 assembly)
43 lndicator Assembly

Part Number

18760324052
1E760324052

14346524122
1 4346524122
14B,2028XO42

16-
17
18.
19.
20'
21

22 Lower Casing, pl (plated) steel
Farl up or Tarl down
Size 2O

Size 40
23 Upper Casing Assy, pl steel

Size 20
Fail up
Fail down

Size 40
Fail up
Fail down

24 Diaphragm Plate, steel
Size 20
Size 40

26* Diaphragm (O-Ring, key 28 should be ordered
with diaphragm)
Size 20

Nitrile/nylon
Fluoroelastomer

Size 40
Neoprene/nylon
Fluoroelastomer

27 Diaphragm Washer, pl sleel

28* Actuator O-Ring
29 Hex Nut, pl steel (2 req'd)
30 Lockwasher, pl steel
3'l Lower Spring Seat, pl steel (for fail down

onlY)
32 Actuator Spring See lables 4, 5, and 6
33 Upper Spring Seat, pl steel

Fail up (size 20 ot 40 actuator)
Fail down
Size 20 actuator
Size 40 actuator

34 Adiusting Screw, pl steel
Fail down
Size 20 flow-up-to-open
0.2 to 1.0 bar (3 to 15 psig) signal

range
All other ranges

Size 40 flow-up-to-open
0.2 lo 1 .0 bar (3 10 15 psig) signal

range
All other ranges

34 Adjusting Stem, 531600 (316 stainless steel)
For fail up

35 Adjusting screw nut, pl steel (fail down)
35 Adjusling stem nut, pl sleel (fail up)

3283499X012
4283500X01 2

22B3503XO12
3283501 X01 2

2283510X012
3283508X01 2

2283514XO12
2481785X012

3283520X01 2

32B3520XO22

2283521XO12
2283521XO32
't283517XO12

See following lable
1A.353724122
1 4353828982

128351 8X01 2

1 s42343X0 1 2

1 649460X01 2
1743513X0'12

1 D336628982
1 A6441 XO01 2

1 74351 5X01 2
'1V360928982

22B3512X012
14352424122
14599324122

Fail up (rnctuoes Keys 4u, 41,42,43,44, ano 45)

-29 to 149'C (-20 to 300'F) 2283524XO22

-45 to 82"C (-50 to 180"F) 2283524xO32
Fail down (includes keys 40, 41 , 42, and 43) 2283523XO22

44 lndicator O-Ring (included in key 43 assembly)
(fail up only)

45 lndicator Bushing (included in key 43 assembly)
46 Spring Case Assembly, steel (for fail up) 2342349X012
47 Vent Assy, SST (2 req'd) (for fail up) 2745516XO12
48* Adjusting Stem Bushing, nylon (for fail up) 17A4O59X012
49* Actuator Stem O-Ring (for fail up) See following table
50- Cotler Pin, 530200 (302 stainless steel)

(for fail up) 1C608035022
5'l Drive Screw, SST (8 req'd) 14368228982
52 Lubricant, Lubriplate Mag-1

Not included with conlrol valve
53. Plug, Disk Holder, 517400 Dl150

12.7 mm (1/2-inch) port diameter 2283533X012
19.1 mm (3/4-inch) port diameler 22B8532XO12
25.4 mm (1-inch) port diameter 2283531X012
38.1 mm ('l-1l2 inch) port diameter 22B353OXO12

54. Disk, Plug 5"u1, g¡1¡¡YYP¡(t)

12.7 mm (1/2-inch) port diameter 1543584X012
19.1 mm (3/4-inch) port diameter 1347446XO12
25.4 mm (1-inch) port diameter 1347450X012
38.1 mm (1-112 inch) port d¡ameter 1347463X012

55. Disk Retainer, S31600
12.7 mm (1/2-inch) port diameter I 543583X022
19.1 mm (3/4-inch) port diameter 1347447XO12
25.4 mm (1-inch) port diameter 13A7451XO12
38.1 mm (1-112 inch) port diameter 12B3529XO12

56 Hex Nut, 531600
19.1 mm (3/4-inch) port diameter 14391535072
25.4 mm (1-inch) port diameter 143753X0282
38.1 mm (1-112 inch) port diameter 143753X0282

57 Adhesive, Loctite No.262 ï13060T0012
58 Spring Pin, Pl carbon steel, (2 req'd) 128901 1X012
60- Cage for Ceramic Trim

517400 D1150 (std or NACE) all port dia 22B,8912XO12
61. Seat Ring for Ceramic Trim

517400 D1150 (std or NACE)
6.4 mm (1/4 inch) port diameter 1781949XO12
9.5 mm (3/8 inch) port diameter 1781950X012
12.7 mm (1/2 inch) port diameter 1781951X012
19.1 mm (3/4 inch) port diameter 1789680X012
25.4 mm (1 -inch) port diameler 1 789681X012

Ceramic (std or NACE)
38.1 mm (1-112 inch) port diameter 3288918X012

10 *Recommended spare parts
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Fisher, Fisher-Rosemount, and Manag¡ng The Process Better aro marks owned by Fisher Controls lnternalional, lnc. or Fish6r-Rosemount Systems, lnc.
All olher marks are lhê propêrty of lhe¡r respect¡vo ownêrs- Th¡s product is covered by lhê following patent: 4,986,300.

OFisher Controls lnternational, lnc. 1991, 1999; All Rights Reserued

For inÍomation, contact Fisher Controls:
Marshalltown, lowa 50158 USA
Cernay 68700 France
Sao Paulo O5424 Brazil
Singapore 128461

FlsllER'
Prinred ¡n U.S.A. øhwf $ ,ecycted pap., Fl$HER-R0$Ettl0UtT" ilanaging lhe Process Bette¡r



5? 5?:ì
1

F

t:
L
N

J
ñ

52

5?
5?

5?

5?57

357 Series

SEAÏED
SOFT

PACKII{G
c0MPoslTl0Ì{

PfFE.

5? APPLY LUB 57 APPLY AOHES]VE

Figure 3. 1-lnch 357 Series Valve-Fail-Down

12



357 Series
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1789686-Â/ DOC

Figure 4. Ceramic Trim Assembly

Keys 6", 1 1-, 18-, 19-, 28-, and 49. O-Rings and Key 20. Bushing

PART NAME

1 . Low-temporature material.
2. For fail-up configurâtion.

17A.7112XO1217471',12XO321747112XO12Bonnet Bush¡ng20-

NylonRytonNylon

Bushing Materials

12B3522XO42
1 F9141X0052
1 F9141X0052
1K7561XOO22
1 K7561X0022
1 C7821 06992

1283522XO22
1 F9141X0012
1 F9141X0012
1 K756106382
1 K7561 06382
1C7821XOO12

12B3522X012
1F9141XOO42
1F9141X0042
1 K7561 X00 t 2
'1K7561X0012

1C7812XO012

Cage O-Ring
Bonnet O-Ring
Casing O-Ring
Stem O-Ring
Actuator O-Ring
Actuator Stem O-Ring

6.
11"
18.
19.
28-

49*(2)

N¡trile(1)FluoroelastomerNitrile

KEY NUMBER

O-Ring Mater¡als

-45 to 82"C
(-50 to 180"F)

-23 to 149"C
(-10 to 300'F)

-29 to 93'C
(-20 to 200'F)

Temperature Capabil¡ties

LCC VALVE BODY
MATERIAL

WCC VALVE BODY MATERIAL

* Recommended spare
.f . Uhra High Moleculâr

parl.
We¡ght Polyethyleno
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NOTES:

P,O. NUMBER

MODEL NO 120-M-10-50-30

MANUFACTURER: MIDWEST

352LUBE OIL FILTER (F.220)SCALE0-.t030dPt-220

152LUBE OIL FILTER IF.253ISCALE0-1030dPl-253

ASSEMBLY &

UNIT #NOTESSERVICE

SCALE

FACÏOR

SCALE OR

CHART

SET RANGE

kPa (g)

ADJ, RANGE

kPa (s)REVTAG NO.

CHKDBY APPR.

REO.ADD dPI-22000.09.20Gvl^lv2

DATEFOR PURCHASE,9t12t17PC1

REVISION JOB # 99404DATEBYNO

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

DIFFERENTIAL PRESSURË INDICATOR

FtLE 14.11_PSPEC NO

oF1SHEET 1DIFFERENTIAL PRESSURE

INSTRUMENTS

PROPAK SYSTEMS LTD.

POSTAL BAG #2, AIRDRIE, ALBERTA, CANADA T4B 2C2

r

.ã.
l:,:

ISA FORM SM2O.2OB MDPS.XLT



II NACE COMPLIANTNOTES:

P.O. NUMBER:

MOOEL NUMBER: 646DZE2

MFR: ccs

162NACE, SOUR VAPOURPURGE PACKING LEAK100707014 - 490FALLING1DPS-288

PRESS

kPaoc
TEMPSIGNAL

i(Pao

PROCESS

kPa

ASSEMBLY

& uNrT #NOTESSERVICE

OPFRATIôNSEI PÔINTCOMPOUND

ADJ. RANGE

kPao

CONTACTS

OPEN ON

PROC. COND.

REVTAG NO.

OTHER6. CONNECTION:

7. MOUNTING: LOCAL

MFR STD_
BOTTOM I/4'FNPT

OTHER SIZE

BACK_
FLUSHX SURFACE

EXPLOSION PROOF X

C.S.A APPROVEÞ. CLASS 1 DIV.1 GRP CED

SNAP X

NON-tNDUCTtVE_

DPDT

X

SWTCH

125 VDC

OTHER 15A @ 2sOVAC 60 HZ

MERCURY

OTTIER

SINGLE

SPST

OIHER

DUAL

SPDT

9, QUANTIW:

10. FORM:

8. TYPE

12. LOAO: INDUCTIVE

13. ENCLOSURE:

NON-EXP

0.4 AMPS11. RATING:

oc

ss x ALLoYST._

BELLOWS

X

3. DEAD BAND: FIXEO

4. TYPE: OIAPHRAGM

OTHER

5. MATERIAL: BRONZE

ELEMENT

ss BouRDoN_

EXTERNAL X

AOJ. _

1. TYPE:

2. SETTING:

GENERAL

X VACUUM

O¡fF. PRESS.

FACTORY SET

ÞAILY 

-

MIN.

PRESS

COMP.

SET IN FIELD

INTERNAL

sw
APPR.HK'DBY

REQ.

06/09/00DATEISSUED FOR PURCHASEô6/0qtooSW1

NC) JOB # 99404REVISIONDATËBY

CUSTOMER

PLANT

SÊRVICE

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

DIFFERENTIAL PRESSURE SWTCH

F¡LE 14.11.PSPEC NO

1OFISHEETPRESSURE SWTCHESPROPAK SYSTEMS LTD

POSTALBAGJ2 AIRDRIE ALBERTA CANADA T4B2C3

tr

lsA FoRM 20.42A MPS.XLT
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Model 12O Series rrFilter Mindertt@
lnstallation and Operating lnstruètions

TJ

NSPECNON

Before installation check the nameplate on each
instrument against the receiving papenrvork and the
intended application for correct part number,
materials of construction, working pressure, dial
range, etc. lf equipped with switches, check electrical
rating, type of enclosure, etc. Inspect for shipping
damage and, if damaged, report it immediately.

NOTE - Before attempting repalrs contact your
local Mid-West Representative or our factory.
Failure to do so will void any warranty.

PRODUCT DESCR¡PTION

The Model 120 Series 'Filter Mindefo is a rugged,
medium-range differential pressure instrument
available as a switch, a gauge, or both. See "Part
Numbering Systern'. (Fig. 4) for available options.

Differential pressure is sensed by the movement of a
floating piston magnet against a calibrated spring.
The magnetically coupled gauge pointer outside the
pressure housing follows the movement of the piston
magnet and indicates differential pressure on the dial
scale.

When equipped with switches, a contact is made or
broken by the magnetic field of the piston magnet
See Bulletin ELEOlMl2O/latest for gauges with
switches.

The unit provides full over-range protection to the
rated working pressure of the housing in either
direction.

The precise piston/bore fit allows minimal leakage
from high to low sides. This leakage is only 5 to 15
SCFH air at ambient conditions and a pressure
differential of 100 PSID.

INSTALLATION
Model 120 Series 'Filter Mindefc is calibrated and
tested prior to shipment and is ready for immediate
installation. Use of the following installation
procedures should eliminate potential damage and
provide optimum trouble-free operation.

1. CONNECTONS
1/4" FNPT are provided as standard but check
paperwork for connections ordered. There are two
connections on the housing identified as uhi" and "lo"
for high pressure and low pressure (Fig. 2). Be sure
these get plumbed to the proper connections on your
system. lmproper connection will not damage the
instrument, but it will not function properly. Flexible
tubing is recommended to minimize the effect of any
vibration that may exist.

2. INSTRUMENT LOCANON
On liquid service the instrument should be mounted
below the process connections to facilitate self-
bteeding. On gas service it should be located above
the process connections to promote selfdraining. lf
the process contains particulates, a þigtail" loop or
drop leg (manometer'U-tube" configuration) in the
tubing will minimize the possibility ol it migrating into
the instrument.

(



3. PANEL MOUNTING
Gauges with 2-712" dials can only be mounted
through the rear of the panel. Make the proper'panel
cutout as indicated in (Fig.l). Remove the (4) bezel
screws. lnsert the gauge front through the rear of the
panel and reinstallthe bezel screws through the front
of the panel and into the gauge bezel. Tighten the
screws securel¡ alternating in a diagonal pattern.

Gauges w¡th 3-1/2'dialshould be mounted from the
front of the panel. Contact factory for mounting
information and dimensional data.

Gauges with 4-112' dial should be mounted from the
front of the panel. Make the cutout as indicated in (Fig.
1). lnsert the (a) panel mounting studs, finger tight, into
the metal lnserts located ln the rear of the bezel. lnsert
the gauge through the panel, aligning the panel
mounting studs with the holes in the panel. lnstallthe (4)
#&32 nuts onto the sluds and tighten securely.

4. PIPE MOUNTING

An optional pipe mounting kit is available for mounting
the gauge to a 2" vertical or horizontal pipe (Fig. 3).

TROUBLE SHOOTING I.
1. Gauge does not indlcate differential-

A. Check for proper hook up, high to "hF and low
to "1o".

B. Make certain block vafues are open and, if using
a 3-valve manifold, that the equalizer (balance)
valve is closed.

C. lf A & B check out correclly, loosen or
disconnect the high pressure line to determine
if there is pressure to the instrument.

D. lf there is pressure to the instrument, checlr to
determine that there is difierential across the
unit being mon¡tored. lf so, contiact the factory
for assistance and/or an "RGÆ (retum goods
authorizatlon) number to retum the lnstrument
for repair or replacement.

.t

Model 12O2-llzlnch Dial (Std.)
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.r9 (a.7, ot¡¡.
{ PLACES

rE-32 SCREW
a PtAcES

PAt{Et CUl-O{rÎ SIANDARÞ FORIS- PANÊL MOUNII¡IO FEVERSE PORTS (OPT'L'

llodal 12O çllzlnch Dlal (OpfD

5,30 (r3a.6t or^.
-rå-32 SÎUD r'LG,/ *o-gz Locxr{t t. PLACES

6.63 (1¡13.0' D¡4. -
8OL1 CIRCLE

---L
It_-

,03(2t.rl
.t

r0 (a.7) orA. THRU
a PtAcEs

(Flg.1) PANEL CUT.OUT SÎANOARO PORTS-PANEL MOUNTIT¡G REVERSE PORIS (OPT'L'

¡

'j



l,

t

tr'

(,,

I{OïES: l. Draulnç $w standard gauç nomlnal dllrcnslons. (not to scale)
2. Dlmcnglons ¡hown In pannüuscs an in milllmeterc.
& ll¡nuf¡cturcrru¡e¡vcc ü¡c rlghtto change speciflcatlons wllhout pr¡or nolics.

tVÞrCAt a'ItC llorr¡tiac lg^ct coil¡Eclollt oil.vl
t.tg
a.ta

(aO FOn r-trt lrlclt Ol l
(roa.rl ?oñ a-rra ll{cr{ orât

r.t,
(90)

atÈ,

!t rr,¡

¡t
I
¡

v

lVtEAt rAtt IOUr¡l¡O a-trt llCH OtAt (!^Ct On E aO Corl{ËCtþx3t
PtACËt

tY¡rcAL walt rcutfrþ &trt ¡{cl{ otr l.rD oolgtü oTnora ol(v,
.1

I
l0.ttllartt

t.rt
Ittr.a, L(t¡c.a,

l t.t r
o..ot

. t.tr
ll..o,

. Ll8
Þtt.a)

(F¡9.3)

-(ts

(Fls.2'

t. r07

OPI'L REVERSED
EÌtD COr{NEClror9

OPI'L FEVERSEO
EACK CONÌ{ECTTONg

Supplementary 120 Dimensional/Mount¡ng Data

I
I
l{

OL
10

H
I

t
o

MODEL I2O PORÎ9 (BACK VEW)

STAI{OARO

F.r.l.P.ï. PROCESS CONNECTTONS

OPT'L ENO CONNECTIONS



PART NUMBERING SYSTEM

@ lerclooerunaen
oh
l ¡GædltolktñüCcüaü
t ilttt!! t&So2¡fú1851ù ñ¡¡. t4
C lùratf llù.hOrN. brþfr5lqrÚtled!ffi CdSrÈ.O¡aú.^¡¡
O. l¡¡*,eltnC¡O¡oqþhtlqråtdæäCcÚtù.tFÓl3lO l^r!n^!

À Affia.û,83.
a il! ê¡. Bd, ¡ 8.8'

,bi
Piab Fl¡al¡*ÈCrDùÉ*lOte¡l

f¡r¡d Fa(llC¡i5L ffi,ct l
5ùrþh.ffiqfF C¡.dt
A¿ttñÊ¡.W-

(Ð ü¡Llvrt
L
T
1
uÄ l.trt irñ lnoh.b ln.n', ?LdþDal^rtt

¡* oar^¡t V. El.t¡e*8l,ldñ
w.lu låú¡n
r, ¡r¡rü¡a o¡¡¡. ttÈdìl
¿ S..lrll¡dôÉ..l

C, cl/? *ùl¡¡ry.
o.
e $lt?

Fhb *l^.+
Artù OLl^¡t

t uF icrt &otffit 
^¡o¿ 

an ot¡t 
^¡.r.O +rr?È.¡úlrdor.*lrdA¡rd, h B^¡f

R +tr¡:b¡dltÐliçliñlá¡ieú{lÃ ø
¿ ¡Dãltl,l6doth., t3wltcñ 

^¡üt¡LËl.RLì¡. 
lD.¡O¡.¡cQl rln d.lil ò.1d,

o.

o tt rt C. oñ. ttt ffirh Tffi E¡r.¡.ñ Ë ta' Fmt cdl
CFd¡rl€llar0, tñn(ri5t

l. lti¿¡Çñ
+*lf
¡.æMr
a Èiee¡a.
t trd.r(.Édotri..t
¡t a¡. e.aa¡..dÌffid ffi lb Cb.ffi..*a 3. tlìð.ú 1rüd d ù,Pü.

r{.ffid e
oc.Ëiragad

o.

ts,

l5

o oolütcrgnora¡

J, On (!t8r'lö h Btlo.hFþd Etu ¡ÚCah(b
C¡r * (:t¡.!Ð.ig

f, tñ lA effi h *b thdErch.m¡d Ol$ffi b
cor sC.t^. L*!

L Or. ltt 8!j6 h 8fü EnCú¡. ¡lll ñ}h Cær..
(NttorlÞlt - ¡c to

[ Îm t¿4 8ffi¡ b 3ffi Ètu 6 ã¡efi Cffi,
OMlglË-ã¡lrl

t. Oi. ltt 8¡Ër Fll Prc¡, hd OÙ (¡Þl.ld¡&t all6 d
¡æ6rl

5. lÈ t2, 9È F[ Ècl( â.rl o.{y (b^d¡dü} &rt¡
d Rme. Odr)

¿ sp¡t¡¡¡ ßirsfi O'ùoat
þE: l¡¡maH4DW C¡tLOgommFruSi{clÍ^W A

- 
s t¡a tg ut) ulnur tloîrm 8ÊlguÉ

tr.*',
¡. t{'Èd cdd¡aú
a. t tf .¡O8û.ñ. O¡at B.óCffiñ
t tãFpÎffisd&.crq

El' !rbrddTtÍñ¡.L¡d G6ffi
tt lÞ itúl 120ffi ¡.Ð. at iPl¡ lc
lúI¡¡drdl¡fl dhtdi

@ ELTCTRTGAI 3rËCçrcAtþLl
lFq ai¡rrlË f¡.d{
A, tÊO.?' t oãâ4, !¿SlHCrlrOC (¡¡õdl
Ê ep.tt. tOW. ùolD. læVlCreaovæ ltatnl,O¡tf

fsËr.4ûll. t5l.d
¡. 8'P.3.L. tOW. ¡oLtl..

SG'
tilv Creaovf¡ (l5dttd,CE û

t Dc or (ll r6lt OrG Orr llt

(Flg.4)
CTJF¡I

Ë. aP.D.L¡W. d órE*¡
¿ ¡rd.l(lþdr

STANDARD MODEL SPECIFICATIONS
120-AA-00-oo

6000 P.S.¡.G. Working Pressure Aluminum Bod¡ Stainless Steel Piston, Ceramic Magnets, Buna N Seals,

Z-112" Engineering Plastic Case with Shatter-Resistant Lens. 1/4' FNPT Back Connections.

Accuracy !3-2-3lo Full Scale (Ascending).

,t

Manufacturer reserues the rlght to change specifications without prior notice.

PROOF PRESSURE: 12,OOO PSI.

TEMPERATURE L|MITS: -40.F(-40.C) to +2000F (+93'C) - These limits are based on the entire ¡nslrumônt be¡ng saturatedto

these temperatures. System (process) temperatures may exceed these lirnitations with proper installation. Contact our customer

service representatfue for details.

STANDARDS: All Model 120 series differential pressure gauges either conform to and/or are designed to the requirement¡ of the

following standards:

ASME 81.20.1 NACE MRO175

ASME 840.1 NEMA Std. No. 250

CSA-Cæ.2 No. 14.25 and 30 SAE J514i
EN-61OlGl UL Std. No. 50,508 and 1203

REPRESENTED BY:

M¡d-West@
lnstrument
8500 Dobry Dt o Sl.rllng Holght3, Ml 483t4
(810) 254-6500 O FAX (8rO) 254-6509
E-¡n¡i[ sales O midwasllnsttumont'com
Wêbsilo: www. midwcatinstrumenl.com

Prlnted in U.S.A,
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ESDV-I01 357 Series

357 Series Control Valves
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Introduction

Scope of Manual
This instruction manual provides installation, mainte-
nance, and parts information tor 357 Series control
valves. Refer to separate manuals for instruction cov-
ering accessories used with the controlvalve.

Description
The 357 Series control valves (figure 1) are designed
for high-pressure on-off and throttling applications and
are used as dump valves on oil and gas separators,
scrubbers, and other field process equipment. They
are also used for well-head applications where rugged

Figure 1. 357 Series Control Valve

steel construction and easy maintenance are neces-
sary. (The bonneVbody connection is covered by pat-
ent.)

Only personnel qualified through training or experience
should install, operate, and maintain this controlvalve.
lf you have any questions concerning these instruc-
tions, contact your Fisher Controls sales office or
sales representative before proceeding.

Specifications
Table 1 lists specifications for the 357 Series control
valves. Some of the specifications for the control
valve, as it originally comes from the factory, are
stamped on nameplates.
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357 Series
Table 1. Specifications

Available Configurations

See table 2

Valve Body Sizes and End Connection Styles

See table 3

Maximum Inlet Pressures and Temperatures(l)

276bar from -29 to 93'C (4000 psig from -20 to
200'F), 276bar at -45'C (4000 psig at -50"F),
and 268 bar at 149"C (3880 psig at 300'F) unless
limited by end connection rating

Maximum Pressure Drops(l)

MetalSeats: See tables 4 and 5

Input Signal to Actuator

See tables 4 and 5

Actuator Maximum Gasing Pressure

Size 20:3.4 bar (50 psig)
Size 40:3.4 bar (50 psig)

Shutoff Classif ication

MetalSeats: ANSI Class lV per ANSI/FCI 70-2
Soft Seats: ANSI Class Vl per ANSI/FCI 70-2

Materiat Temperature Capabilit¡ss(tX2)

With Nitrile O-Rings, Nylon Bushings, and WCC
Valve Bodies: -29 to 93'C (-20 to 200'F)
With Fluoroelastomer O-Rings, Ryton Bush-
ings, and WCC Valve Bodies: -23 to 149"C
(-10 to 300'F)

With Nitrile(s) O-Rings, Nylon Bushings, and
LCC Valve Bodies: -45 to B2'C (-50 to 180"F)

Flow Characteristic
Metal or Ceramic Seats: Equalpercentage
Soft Seats: Quick opening

Flow Direction
May be in either direction as suits the application

Port Diameters

I 6.4, I 9.5, a 12.7,I 19.1 ,125.4, or I 38.1
mm (114,318,112,314,1,or 1-112 inch) port diame-
ters for both 'l-inch and 2-inch valve bodies. See
tables 4 and 5 for more information.

Maximum Rated Valve Plug Travel
19 mm (3/4 inch)

Valve Plug Style
Micro-Form valve plug(a)

Actuator Diaphragm Effective Area

Size 20:213 cm2 (33 inchesz)
Size 40: 452 cm2 (70 inches2)

Actuator Spring lnformation
See table 6

Actuator Pressure Connection Size

l14inch NPT female

Approximate Weight
See table 7

)¡4r*ryF!

1 . The pressure or temperalure l¡mils in the referenced tables and any applicable ANSI code l¡m¡tât¡ons should not be exceeded.
2. Process temperature should not go below -29'C (-20"F).
3. Low tomperature material.
4. Conlact your Fisher Controls sales offico or sal€s represêntative for other valve plug requ¡rements.

Table 2. Available Configurations

1and21 and21and21 and21and21and21and21 and2Valve Size, lnches

AngleGlobeAngleGlobeAngleGlobeAngleGlobeValve Configurations

40204020Actuator Sizes

357, FAIL UP
(sPRrNG OPENS-AIR CLOSES)

357, FAIL DOWN
(sPRrNG CLOSES-A|R OPENS)

VALVE TYPE NUMBER
AND FA¡L ACTION

2



357 Series
Table 3. Valve Sizes and Connection Styles

Tabte 4. Maximum Attowable Shutoff Pressure Drops1) for 357 Series Valves
with Metal Seats (Fa¡l Down, Spring Closes-Air Opens Configuration)

X = Ava¡lable construction.
1. The 1-inch screwed valve is a combinat¡on valve that uses a p¡pe plug in the unused connection to make e¡ther a globe or angle configuration (se€ f¡gure 3).

XXXXX

XXXXX1

Class f 500Class 600Class 1500Clâss 600Class 300Class 150

gçpE1¡y¡p(t)
VALVE
stzE,

INCHES

RING TYPE JOINT
(RTJ) FLANGED

RAISED FACE (RF) FLANGED

1 . For valves w¡th soft seats, the maximum allowable pressure drop is limited to 69 bar (1 000 psiq) or to the values in the table, wh¡chever ¡s less.
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76
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0.4 to 2.0 Bar
(6 to 30 Ps¡g)(3 to 15 Psig)

0.2 to 1.0 Bâr

INPUT SIGNAL TO ACTUATOR, SPRING PART NUMBER
PORT

DIAMETERFLOW
DIRECTION

ACTUATOR
slzE
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357 Series
by the color code. Depending on how much conditions
are changed, it may be necessary to change the ac-
tuator spring. lf so, check lhe Parts LrSf section to see
if a different adjusting screw or adjusting stem assem-
bly (key 34) is required.

Maintenance
Valve parts are subject to normal wear and must be
inspected and replaced as necessary. The frequency
of inspection and maintenance depends on the severi-
ty of the service conditions.

Due to the care Fisher Controls takes in meeting all
manufacturing requirements (heat treating, dimension-
altolerances, etc.), use only replacement parts
manufactured by Fisher Controls.

Avoid personal injury from sudden re-
lease of process pressure or bursting of
parts. Before performing any mainte-
nance operations:

¡ Disconnect any operating lines pro-
viding air pressure, electric power, or a
control signalto the actuator. Be sure
the actuator cannot suddenly open or
close the valve.

¡ Use bypass valves or completely
shut off the process to isolate the valve
from process pressure. Relieve process
pressure on both sides of the valve.
Drain the process media from both
sides of the valve.

o Vent the power actuator loading
pressure and relieve any actuator spring
precompression.

o Use lock-out procedures to be sure
that the above measures stay in effect
while you work on the equipment.

Some types of ceramic trim, including the VTC (very
tough ceramic) variety, can create a spark under cer-
tain circumstanceS. When thê ed!ê of ã ceramic pârt
is struck against a second ceramic part with enough
force, a spark can be created.

Avoid personal injury and property dam-
age from ignition of process fluid
caused by sparks from ceramic trim.

Do not use ceramic trim where the pro-
cess fluid is unstable or if it is an explo-
sive mixture (such as ether and air).

The following describes the procedure for complete
disassembly and assembly of the actuator-valve com-
bination. When inspection or repairs are required, dis-
assemble only those parts necessary to accomplish
the job. Key numbers refer to figure 2 for the fail-up
configuration and figure 3 for the fail-down configura-
tion.

Disassembly
1. Remove the loading pressure tubing and any ac-
cessories that may hamper disassembly.

2. Unscrew the hammer nut (key 3). lf the bonnet is
stuck on the valve, continue to unscrew the hammer
nut. The hammer nut will contact the spring pins (key
58) and will force the bonnet out of the valve. Carefully
lift the actuator, bonnet, and valve plug assembly from
the valve body.

lf the bonnet is stuck on the valve, insert a large
screwdriver or steel rod into the pry hole in the bonnet.
Push down on the screwdriver or rod to loosen the
bonnet.

Note

The spring pins must always be in place
during valve operation. They provide a
safeguard against injury when the unit
is being disassembled.

3. Remove the cage (key 5). For ceramic trim, re-
move the cage (key 60) and seat ring (key 61). lnspect
the cage and bonnet O-rings (keys 6 and 1 1) for wear
or damage.

4. To remove valve plug (key 7), drive out roll pin (key
9) and unscrew valve plug from stem (key B).

lf valve plug cannot be easily unscrewed from stem,
disassemble actuator in accordance with steps 7
through 9. Hold wrench on hex nut (key 29)to prevent
stem and diaphragm from rotating.

6
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357 Series

CAUTION

Be carefulto avoid damaging the seat-
ing surface on the valve plug or the
cage as damage in these areas willallow
excessive leakage at shutoff. Avoid
damaging the highly polished valve
stem surface. A damaged valve stem
could cut the packing and allow process
fluid to leak to the atmosphere.

5. lf packing parts (keys 12, 13, 14,15 for PTFE V-
ring and nitrile/cotton; keys 12, 13,14, and 16 for

11. To replace the diaphragm (key 26), separate the
diaphragm assembly by using a wrench on the hex
nuts (key 29) to unscrew the assembly.

12. Separate the parts-diaphragm washer, actuator
O-ring (keys 27 and 28), diaphragm, and diaphragm
plate, (keys 26 and 24).

13. lnspect the diaphragm and the actuator O-ring for
damage or deterioration, and replace if necessary. lf
the diaphragm is replaced, a new O-ring should also
be installed.

14. lnspect stem O-ring (key 19) and bonnet bushing
(key 20); replace if necessary. To inspect casing O-
ring (key 18), remove cap screws (key 21) and lift off

PTFE/co are to be with new
remove er U a
formed wire hook.

Note

Save three flat washers (key 13) when
removing packing.

6. No further disassembly is necessary if only the trim
and/or packing is being serviced. To reassemble the
unit, proceed to the Assembly section step 1 and
steps 7 through 15.

To avoid personal injury caused by sud-
den release of spring force, relieve all
spring compression before continuing
disassembly. Use step 7 to relieve
spring compression.

7. To relieve all spring compression,

For fail-down configuration, loosen adjusting screw
nut (key 35, figure 3) and turn adjusting screw (key 34,
figure 3) counterclockwise to remove all spring com-
pression.

For fail-up configuration, unscrew spring case as-
sembly (key 46, figure 2) and turn adjusting stem nut
(key 35, figure 2) counterclockwise to remove all
spring compression. Remove adjusting stem nut,
spring seat, and spring.

L Unscrew the casing cap screws and hex nuts (keys
36 and 37), and remove the upper casing assembly
(key 23)from the lower casing (key 22).

9. For fail-up configuration, remove cotter pin (key 50,
figure 2) and unscrew adjusting stem (key 34, figure 2)
from stem.

10. Lift out the diaphragm, diaphragm plate, and stem
assembly.

Note

The stem Q.ring and bonnet bushing
(keys 19 and 20), when used in fail-
down, seal against loading pressure.
The stem O-ring and bonnet bushing in
fail-up have atmospheric pressure on
the actuator side.

15. lf the hammer nut needs to be removed from the
bonnet, the spring pins (key 58) can be removed with
locking pliers.

16. The travel indicator assembly on the fail-up con-
figuration has an O-ring (key 44, figure 2) that may
become worn and leak loading pressure. lf this hap-
pens, replace with a new assembly (key a3).

17. Fail-up configuration has adjusting stem bushing
and actuator stem O-ring (keys 48 and 49, figure 2)
that seals against loading pressure around the adjust-
ing stem.

Assembly
1. Before starting assembly, make sure all parts are
clean and in good condition. There should be no burrs
or sharp edges on any threads or surfaces that might
cut or damage an O-ring, bushing, the packing, or the
diaphragm. When replacing O-rings and bushings, be
sure the O-ring or bushing groove is clean and undam-
aged. Using a general purpose lubricant, lubricate all
O-rings and bushings and the threads of parts that
have to pass through the O-rings and bushings.

The threads on factory-produced valve
stems have been specially machined to
avoid O-ring, bushing, or packing dam-
age during trim maintenance. Use of
other than a factory-produced valve
stem may result in early stem O-ring,
bushing, and packing failure.

7
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357 Series
2. lf the actuator being reassembled is a fail-up con-
figuration, replace the O-ring and bushing (keys 49
and 48, figure 2).

3. Assemble the diaphragm and diaphragm plate as-
sembly. Place the patterned side of the diaphragm
(key 26) (size 40 only) against the diaphragm plate
$ey 2$. Be sure to turn the diaphragm washer (key
27) so that the side that is beveled on the inside diam-
eter is against the O-ring (key 28). Also, make sure
that it is assembled for installation with the diaphragm
on the loading pressure side and the lockwasher (key
30) and lower spring seat (key 31), if used, are on the
spring side.

4. Place the hammer nut and spring pins on the bon-
net, if removed. lnstallthe casing O-ring (key 18), the
stem O-ring (key 19), and the bonnet bushing (key
20); then bolt the lower casing to the bonnet.

Note

Spring pins must always be in place
during valve operation, acting as a safe-
guard against injury when the unit is be-
ing disassembled.

5. Fasten diaphragm and diaphragm plate assembly
on the stem with hex nuts (key 29). Place the dia-
phragm and diaphragm plate, and stem assembly into
the lower casing and bonnet.

6. For fail-up configuration, screw the adjusting stem
(key 3a) onto the stem (key B) and secure with cotter
pin (key 50). Make sure bushing (key 48) and O-ring
(key a9) are in place in the upper casing.

7. lnstall packing parts (keys 12,13,14,15, or 16).
lnstall washer (key 10). Screw valve plug onto stem
Drive in rollpin.

B. Make sure the cage O-ring (key 6) is in the cage
lnstall the cage into the valve.

For ceramic trim, ensure the O-ring (key 6) is in the
seat ring. lnstall the seat ring and cage into the valve.

9. Make sure bonnet O-ring (key 1 1) is on the bonnet.

10. Lubricate the threads on the valve body and ham-
mer nut and on the contact surfaces of bonnet and
hammer nut flange. lnstall bonnet with attached dia-
phragm and valve plug onto the valve body. Tighten
hammer nut using a hammer until the nut stops turn-
ing. A few extra hammer blows will be required to en-
sure that the assembly is tight. To avoid overloading of
the cage, do not use excessive force, which can be
seen by deformation of the nut.

Over-tightening the diaphragm casing
cap screws and nuts (keys 36 and 37)
can damage the diaphragm. Do not ex-
ceed 27 N.m (20 lbf.f0 torque.

11. lf valve is a fail-up, position upper casing (key 23)
on lower casing (key 22).lnsert cap screws (key 36)
and tighten hex nuts (key 37) . Torque the casing cap
screws evenly to 27 N.m (20 lbf.ft) using a crisscross
pattern. Replace the spring, spring seat, (keys 32 and
33) and adjusting stem nut (key 35) over the adjusting
stem (key 34). Replace the spring case assembly (key
46).

12. lf the valve is fail-down, replace the spring (key
32) on the diaphragm plate (key 2Q. Replace upper
spring seat (key 33). Position upper casing (key 23) on
lower casing (key 22).lnsert cap screws (key 36) and
tighten hex nuts (key 37). Torque the casing cap
screws evenly to 27 N.m (20 lbf.ft) using a crisscross
pattern.

13. lnstall the travel indicator assembly.

14. Refer to the Sprng Adjustmenf section.

15. Adjust the travel indicator nut (key 42).

CAUTION
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Parts Ordering
Each 357 Series controlvalve is assigned a serial
number, which can be found on the nameplate. Refer
to the number when contacting the Fisher Controls
representative for assistance or when ordering re-
placement parts. When ordering replacement parts,
also be sure to include the complete 1 1-character part
number from the following parts list.

Parts Kits
Repair kits for the valve portion only.

Key Description
5. Cage w/lntegral Seat Ring

Metal Seât
17-4PH stainless steel H1075
6.4 mm (1/4-inch) port diameter
9.5 mm (3/B-inch) Port d¡ameter
12.7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port d¡ameler
38.1 mm (1-1l2 inch) Port diameter

17-4PH stainlêss sleêl DHI 150 (NACE)

6.4 mm (1/4-inch) port diameter
9.5 mm (3/8-inch) port diameter
'12.7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port d¡ameter
38.1 mm (1-112 inch) Port diameter

Pert Number

3283486X012
3283487XO12
32ts3488x012
3283489X012
3283490X012
3283491 X01 2

3288486XO22
3283487XO22
3283488XO22
3283489XO22
3283490XO22
3283491XO22

Nitrile seal
Fluoroelastomer seal

Nitrile/Cotton Packing Repair Kit
(includes 6, 11, '12, and 15)

R357X00NC12Nitrile seal
Fluoroslastomer seal R357X00NC22

Ceramic Trim Package (includes keys 7, 9, 60, and 61)

6.4 mm (1/4-inch) port diameler R357XVTC012

9.5 mm (3/8-inch) port diameter R357XVTCO22

12.7 mm (l/2-inch) port diameter R357XVTC032
19.1 mm (3/4-inch) port diameter R357XVTC042

25,4 mm (1-inch) pon diameter R357XVTC052

38. 1 mm (1-112 inch) port diameter R357XVTC062

Repair kits for the valve and actuator assembly.
Diaphragm is not included and must be ordered separately by

appropriate part number.
PTFE V-Ring Packing Repair Kit
(¡ncludes keys 6, 1 1, 12, 1 5, 1 8, 1 9, 20, 28, 44, 48, and 49)
Nitrile seal R357X000012
Fluoroelastomer seal R357X000032

Nitrile/Cotton Packing Repair Kit
(includes 6,11,12,15, 18, 19, 20,28,44,48, and 49)

Nitrile seal R357X000022

Fluoroelastomer seal R357X000042

17-4PH stainless steel H1075
12.7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port diameter
38.1 mm (1-1l2 inch) port diameter

17-4PH sta¡nless steel DH1150 (NACE)

12.7 mm (l/2-inch) ptlrt tJiatttelet
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port diameier
38.1 mm (1-1l2 inch) pod diameter

Cage O-Ring
Valve Plug
Taper Plug (all port diameters)
416 sta¡nless steel
17-4PH stainless steel DH I150 (NACE)

Micro-Form Plug
416 stainless steel
6.4 mm (1/4-inch) port diameter
9.5 mm (3/8-inch) port diameter
12.7 mm (1/2-inch) port diameter
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port diameter
38.1 mm (1-1l2 inch) Port diameter

17-4PH stainless steel DH1 150 (NACE)

6.4 mm (1/4-inch) port diameter
9.5 mm (s/8-inch) port diameter
12.7 mm (1/2-inch) port diameler
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port diameter
38.1 mm (1-1l2 inch) port diameter

VTC (ceramic) (standard or NACE)
6.4 mm (1/4-inch) port diameter
9.5 mm (3/8-inch) port diameter
12.7 mm (1/2-inch) port ditmctcr
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port diameter
38.1 mm (1-1l2 inch) port diameter

Valve Stem
S31600 (316 stainless steel)
520910 (Nitronic 50) (NACE)

Roll Pin, 18-8 stainless steel
Pin, 17-4PH SST (DH1150) (NACE)

Cage/Packing Washer, 304 stainless steel
Bonnet O-Ring
Packing Wiper, PTFE
Packing Washer, SST (3 req'd)
Packing Spring, N07750 (lnconel)

R357XPTFE12
R357XPTEE22

Part Number

3283485X012
32B8485XO22

22B3483X012
2283483X022

22B3549XO12
2283549XO22

14794728992
1A7947XOOA2

6.
7.

3283488X012
3283489X012
3283490X012
3283491X012

32B'3488XO22
3283485XO22
3283490XO22
3283491XO22

See following table

2283498XO12
2283498XO22

2283492XO12
2283493XO12
2283494XO12
22B3495XO12
22B3496XO12
2283497XO'12

22B3492XO22
22B3493XO22
2283494XO22
2283495X022
2283496X022
22B3497XO22

22B8922XO12
2288923XO12
2288024X012
22B'8925XO12
22B8926XO12
22B8927XO12

2283516X012
228351 6X032
1U5972XOO12
1283507XO22
1 28351 9X01 2

See following table
1 549637X01 2
1 H981 836042
1 5431 83X01 2

Parts List
Key Description

2 Bonnet
For WCC (steel) valve & NACE, SA-105 steel
For LCC (steel) valve & NACE, SA-350 steel

3 Hammer Nut
Size 1 & 2, Class 150 through 600 flanged
and screwed

For WCC valve & NACE, SA-105 steel
For LCC valve & NACE, SA-350 steel

Size 2, Class 1500
For WCC (steel) valve & NACE, SA-105 steel
For LCC (steel) valve & NACE, SA-350 steel

4 Pipe Plug (1-inch screwed valve only)
For WCC valve & NACE, SA-105 steel
For LCC valve & NACE, S31600 (316 SST)

8.

9-
9-

10

1"1.

12.
13
14



357 Series
Key
15.

Description
Packing Set
PTFE V-rirrg
Nitrile/cotton

Packing Ring, PTFE comp (3 req'd)
Leak-off Plug
Casing O-Ring
Stem O-Ring
Bonnet Bearing
Cap Screw, pl steel (4 req'd)

Part Number

| 24901 6X01 2
1945772XO12
.l P390501042
1 540983X01 2

See following table
See following table
See following table

1D529824052

3283499X012
4283500X01 2

2283503X012
3283501 X01 2

2283510XO12
3283508X012

2283514XO12
2481785XO12

32B3520XO12
32B3520XO22

2283521XO12
2283521XO32
12B3517X012

See following table
14353724122
14353828982

128351 8X01 2

1342343XO12

1 649460X01 2
1 74351 3X01 2

1 D336628982
1 46441 X001 2

1 74351 5X0 1 2
1 V360928982

2283512XO12
14352424122
14599324122

Key
JO

37

38
40
41

42
43

Descr¡ption Part Number
Cap Screw, pl steel
Size 20 (12 req'd) 1È760324052
Size 40 (16 req'd) 1E760324O52

Hex Nut, pl stcol
Size 20 (12 req'd) 1A346524122
Size 40 (16 req'd) 1A346524122

Actuator Nameplate 14B.2028X0A2
lndicator Rod (included in key 43 assembly)
lndicator Spring (included in key 43 assembly)
lndicator Nut (included in key 43 assembly)
lndicator Assembly
Fail up (includes keys 40, 41,42, 43,44, and 45)

-29 to 149"C (-20 to 300'F) 22B,3524X022

-45 to 82'C (-50 to 180"F) 2283524XO32
Fail down (includes keys 40, 41,42, and 43) 22P,3523XO22

lndicator O-Ring (included in key 43 assembty)
(fail up only)

lndicator Bushing (included in key 43 assembly)
Spring Case Assembly, steel (for fail up) 23A2349XO12
Vent Assy, SST (2 req'd) (for fail up) 27A5516X012
Adjusting Stem Bushing, nylon (for fail up) 1744059X012

^ctuator 
Stcm O-Ring (for fail up) See following table

Cotter Pin, 530200 (302 stainless sleel)
(for fail up) 1C608035022

Drive Screw, SST (8 req'd) 14368228982
Lubricant, Lubriplate Mag-1

Not included with control valve
Plug, Disk Holder, 517400 D1 150

12.7 mm (1/2-inch) port diameter 2283533XO12
19.'l mm (3/4-inch) port diameter 2283532XO12
25.4 mm (1-inch) port diameter 22B3531'X012
38.1 mm (1-112 inch) port diameter 22B,3530X012

Disk, Plug 5s¿1, g¡¡¡1ryP5(t)
12.7 mm (1/2-inch) port diameter 1543584X012
19.1 nnrn (3/4-inch) port diameter 13A7446XO12
25.4 mm (l-inch) port diameter 13A745OX012
38.1 mm (1-112 inch) port d¡ameter 13A7463XO12

Disk Retainer, 531600
12.7 mm (1/2-inch) port diameter 1 5A3583X022
19.1 mm (3/4-inch) port d¡ameter 13A7447X012
25.4 mm (1-inch) port diameter 13A7451XO12
38.1 mm (1-112 inch) port diameter 1283529XO12

Hex Nut, S31600
19.1 mm (3/4-inch) port diameter 14391535072
25.4 mm (1-inch) poft diameter 143753X0282
38.1 mm (1-112 inch) port diameter 143753X0282

Adhesive, Loctite No.262 T13060T0012
Spring Pin, Pl carbon steel, (2 req'd) 128901 1 X01 2
Cage for Ceramic Trim

S 17400 D1 150 (std or NACE) all port dia 22B,8912XO12
Seat Ring for Ceramic Trim
517400 D1 150 (std or NACE)
6.4 mm (1/4 inch) port diameler 1781949XO12
9.5 mm (3/8 inch) port diameter 1781950X012
12.7 mm (1/2 inch) port diameter 1781951X012
19.1 mm (3/4 inch) port diameter 1789680X012
25.4 mm (1-inch) port diameter 1789681X012

Ceramic (std or NACE)
38.1 mm (1-112 inch) port diameter 3288918X012

16-
17
18-
19.
20"
21

22 Lower Casing, pl (plated) steel
Fail up or fail down
Size 20
Size 40

23 Upper Casing Assy, pl steel
Size 2O

Fa¡l up
Fail down

Size 40
Fail up
Fail down

24 Diaphragm Plate, steel
Size 20
Size 40

26. Diaphragm (O-Ring, key 28 should be ordered
with diaphragm)

Size 20
Nitrile/nylon
Fluoroelastomer

Size 40
Neoprene/nylon
FluoroelasÌomer

27 Diaphragm Washer, pl steel

28- Actuator O-R¡ng
29 Hex Nut, pl steel (2 req'd)
30 Lockwasher, pl steel
31 Lower Spring Seat, pl steel (for fail down

only)
32 Actuator Spring See tables 4, 5, and 6
33 Upper Spring Seal, pl steel

Fail up (size 20 or 40 actuator)
Fail down
Size 20 actuator
Size 40 actuator

34 Adjusting Screw, pl steel
Fail down
Size 20 flow-up-to-open
0.2 to 1.0 bar (3 to 15 psig) signal

range
All other ranges

Size 40 flow-up-to-open
0.2 to 1.0 bar (3 to 15 psig) signal

range
All other ranges

34 Adjusting Stem, S31600 (316 stainless steel)
For fail up

35 Adjusting screw nut, pl steel (fail down)
35 Adjusting stem nut, pl steel (fail up)

51

52

44

45
46
47
48.
49.
50-

53-

54-

55.

56

57
58
60-

61.

10 'Recommended spare parts
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Figure 2. 2-lnch 357 Series Valve-Fail-Up

4280@DmC

11



357 Series

F¡sher, Fisher-Rosemount, and Managing The Process Bsttèr aro marks owned by
All olhor mafts are the propêrty of their rsspêctiv6 ownêrs. This product ¡s covêrod

F¡sher Controls lntêrnational, lnc. or Fisher-Rosemount Systêms, lnc.
by the following patent: 4,986,300.
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For information, contact Fisher Controls:
Marshalltown, lowa 50158 USA
Cernay 68700 France
Sao Paulo 05424 B¡azil
Singapore 128461
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Figure 3. 1-lnch 357 Series Valve-Fail-Down
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F"-

I 7896A6-A / Dæ

Figure 4. Ceramic Trim AssemblY

Keys 6-, 11-, 18-, 19-,28", and 49. O-Rings and Key"20. Bushing

* Recommended spare
1. Ultra High Molecular

'1. Low-temperature material.
2. For fail-up confiqurat¡on.

1747't12X0121747112X03217A7112XO12Bonnet Bushing

NylonRytonNylon

Bushing Materials

12B3522X042
1F9'141X0052
1 F9141X0052
1 K7561X0022
1K7561X0022
1 C782106992

12B,3522XO22
1 F9141X0012
1 F9141X0012
1 K756106382
'I K756 106382
'tc7821xoo12

12B3522XO12
1 F91 41 X0042
1 F9141X0042
1 K7561X0012
1 K7561X0012
1C7812X0012

Cage O-Ring
Bonnet O-Ring
Casing O-Ring
Stem O-Ring
Actuator O-Ring
Actuator Stem O-Ring

6-
11.
18.
19"
28.

49-(2)

Nitrile(r)FluoroelastomerNitrile

PART NAMEKEY NUMBER

O-Ring Materials

-45 to 82'C
(-50 to 180"F)

-23 to 149"C
(-10 to 300'F)

-29 to 93'C
(-20 to 200"F)

Temperature Capabilities

LCC VALVE BODY
MATERIALWCC VALVE BODY MATERIAL

,)

part.
We¡ght Polyêthylêne

13
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MACHINED CAST ACRYLIC, BLOCK TYPE.

SERIES

METER CAPACITIES
7 GPH to 20 GPtvt-Warer
2 SCFllto el SCF!ú=Air

SCALE
LENGTH

50 mm (?!
?5 mm(3)

100 mm (a)
127 mm (5')

250mm (f01

75OO SERIES
r All rfleter blocks

stock (Cast materlal ls the rnost durable of ell Acryllc rêslns.)
I Dlrect readlng scales for Water or AIT ere standard. (Speclal scalgs

a¡re

are preclsion cNC machlned frorn solld cast acryl¡q

on Serles meters enhaocês scalê

calibration ts availablc.

¡

I

FULLSCALE
ACCURAGY (tl

6%
13,/.

¿%
3%
2V.

readabllity.
Factorycertified

a

I

7510 MODELS
¡ Connections ere ln llne (verttcal) type.
¡ Scale lengths are SOmm (2,), l00mm.(4,). 12zmrn (5)

and 250mm (10.).
r Fitting materialls elther pVC or Brass dependÍng qn

rnodel. (316 Stainless Steet is optionat)
r Threaded inserts for panel mountlng are ¡ncluded.

7511 MODELS
r Large dlameter taper and floab provide reduoed p€ssutÞ

loss and add superÍorfloat stabllity.
¡ Same in line connect¡ons and panel mount capablllty as

7510 models.
r Choose from either 50mm (2,,l-or.t2?mm (S") scale

lenghs-
r seve-n flow ranges er€ eìrartabre f?om I to s GpM-water

and I to 20 SGFM-,A¡r.
r Connections ar€ 1/2" FNPT.
r PVC ñttings are standard. (Bnss and 316 staintsss gteel

are optlonal.)
r Panel mounting threaded inserts are inc{uded.
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SERTES

4 SCFM
8 SCFM

r5 scFM
20 scFM

zB-o1
28.03
2B-05
2B-07

T GPM
2GPM

3.6 GPM
sGPM

28-A2
2Bü
2B.Oõ
2B-08

BLOCK #28, 50mm (2 lnch| Scale

¿6 SCFH
5 SCFH

t0 scFH
20 scFt{
30 scFH
60 scFH

ro0 scFH
180 SCFH

4SCFM

2A€1
24"03
2A-05
2A{7
2A49
2A-11
2A.r3
2A.f 5
2A-17

TGPH
f2 GPH
22GPH
44 GPH
60 GPH
75 GPH

2A-O2
2A-O4
2A-00
2A.08
2A-10
?.êf12

Block *24' SOmm (2lnchl Scale

Ftow
AIR

ORDER
NUMBÊR

Flow
WAÎEIR

ORDER
NUMBER

DIMENSIONS

7510 AND 7511 MODELS, IN LINE WFE

FLOAT INFORMAT'ON AND CAPACITY TABLES

A SCFM
14.8 SCFM

z0 scFM
40 scFM

7A'01
7A-03
7A{5
7A-07

2 GPM
3.5 GPM

5 GPM
fOGPM

7A-0?
7A.U
7AJ6
7A-08

BLOCK #74,250mm (10 lnch) Scale

40SCFM
60 scFM

6A-01
6A.03

1O GPM
I5 GPM
20 GPM

6À-02
6A{4
6A.06

BLOCk #6A. l00mm (rl lnchf Scale

4.2SCFM
8¿SCFM
fSSCFM
2l SCFlìl

5B0r
5B-03
5&05
5&07

1 GPM
2 GPM

3.5GPM
SGPM

5B-02
58.€4
5B-06
5E{8

BLOCK lf5B, l27mm (5lnch) Scale

FIOì¡U

AIR
ORDER

NUMBER
FLOW
IìIATER

ORDER
NUI¡|BER

c.

a

f:

.¡

I

A

I
I

J

7500--

' Bloclt 2A hes 1¿t' FNPTwilh B¡ass or Sùllnles¡ Stecl Flrrnge' 1r4'
MNPTu,iù PVC fi[ings.

V¡'FNPT*
r¡f rnpt
trå'FNPT
I'FNPT

7¡'FNPT

t
2
5
1
8

lt
tl
Vt

3l't
5
7rh
6tb
71Tc

1

1

1

I
1

Vt
tlc
,h
Itft¡
r¡/rc

I
I
I
I
I

lô
,h
,lc
3h

4th
6 lrl
9Vt
I lrt
13 rb

2A
2è
5B
6A
TA

çoitNEcIloN
strEEDcEÀ

¡¡LgbÃ

[uiIBEB

DFTÂIL LEITER
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GENERALMONITORS

tluun$100[
Three Relay

Smaft Sensor for
Combustible Gas Applications

The information and technical data disclosed
in this document may be used and
disseminated only for the purposes and to the
extent specifically authorized in writing by
General Monitors.

IusrnucrroNMam¡¡¡, 05199
General Monitors reserves the right to change
published specifications and designs without
prior notice.

Part No.
Revision

MANS106A
D/A5-99



GEI\ERAL MOhIITORS
Model 51064

Warranty

General Monitors warrants the Model 5106A

to be free from defects in workmanship or

material under normal use and service within
¡wo (2) years from the date of shipment.

General Monitors will repair or replace

witho-ut c1iãrge any-equipment found -to te-
defective during the warranty period. Full

determination of the nature of, and

responsibility for, defective or damaged

equipment will be made by General Monitors'
personnel. Defective or damaged equipment

must be shipped prepaid to General Monitors'
plant or the representative from which

shipment was made. In all cases this

warranty is limited to the cost of the

equipment supplied by General Monitors.

The customer will ássume all liability for the

misuse of this equipment by its employees or

other personnel.

All warranties are contingent upon proper

use in the application for which the product

was intended and do not cover products

which have been modified or repaired

without General Monitors' approval or
_- whieh- har¡e - been -subjeeæd to negleet, -

accident, improper installation or

application, or on which the original

identification marks have been removed or

altered. Except for the express warranty

stated above, General Monitors disclaims

all warranties with regard to the products

sold, including all implied wananties of
merchantability and fitness and the express

warranties stated herein are in lieu of all

obligations or liabilities on the part of
General Monitors for damages including,

but not limited to, consequential damages

arising out of/or in connection with the use

or performance of the Product.
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Warning

The Model S1064 Combustible Gas

Enhanced Smart Sensor Assembly contains

components which can be damaged bY

static electricity. Special care must be

taken when wiring the system to ensure

that only the connection points are

touched.
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Customer Satisfaction
Response Card

GENERAL MONITORS
Protec'tionfor liþ.

Thank you for your
ongoing consideration of
General MonÍtors products.

GENERALMONITORS
hdedionfot üfe.

26776 Simpatica Circle
Lake Forest, California, 92630

+1 -949-581 -4464
Fax: +1-949-581-5241

www.generalmonitors.com

We greatly appreciate your interest in
General Monltors products. To help us
learn how to continuously improve to
serve you better, please take a moment to
complete and return the reply card below.

Ptease rank our performance in providing the services described below.

Ratings: 5 = Excellent 4 = Good 3 = Average 2 = Below average 1 = Poor

_ General Monitors' product meets your specifications and performance requirements.

- 
General Monitors' product is reliably delivered to your request clate.

- 
General Monitors'product reliability compared to our competition,

_ General Monitors provides the customer service and technical support you require.

General Monitors innovates new products which better meet your requirements.

Comment on above ratings:

Are there any other areas we have not covered where General Monitors does well or

could improve:
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2ó77ó Simpatica Circlc
Lakc Forcst, California 92630-8128
Telephone: (714) 581-4464
Fax: (714) 581-ll5l
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ECD of Conformitv in 2la.cofd nce w¡th EC Directives

We, at General Monitors, \nc.,26776 Simpatica Circle, Lake Forest, California
92630, U.S.A., hereby declare that the equ¡pment described below, both in its
basic design and construct¡on, and an the version or vers¡ons marketed by us,

conforms to the retevant safety and health related requ¡rements of the
appropriate EC Directives,'only as follows:

a) Conforms with the protect¡on requirements of Council Directive
B9/336/EEC, +Amd 92l31lEEC, +Amd 93/68/EEC relating to Electro-
magnet¡c Compatibility, by the applícation of;

A Technical Construction File No. GM196008-1 and Competent Body
Report No.4473.11H5.

and

b) Conforms with protection requirements of IEC 1010-1 :1 990 + Amd 1:1992
relating to the safety by the application of;

A Technical Construct¡on File No. GM196008-1 and Competent Body
Report Nos. 96{215 and 96-0383, issued by;

ER/\ Tggþnology Ltd., Cleeve Road, Leatherhead, Suney, KT22 7SA,
England. Tel: +44-1 372-367 OOO

This declarat¡on shall cease to be valid if modifications are made to the
equipment without our approval.

PRODUCT HC and H2S Smart Sensors
MODEL /S: S1064. 52164. 5104. 5214

It is ensured through internal measures and our ISO 9001:1994 certification, that
series production units conform at all times to the requirements of these current
EC Directives and relevant standards.

Responsible Person: Date. l4ocr3 4
Robert J

Chief Operating Officer

The signatory acts on behalf of company management, and with full power of
attorney.
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Gatway, lrcland . I{ouston, Texas . Macclesfield, U.K.' Middlc East ' Nctherlands ' Singapore
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L.0 Introduction

L.L GeneralDescriPtion

The Model 51064 is an enhanced Smart

Sensor assembly that can be used for detecting

combustible gases. The microprocessor based

electronics process information at the sensor

site within an explosion proof housing.

A digital display provitles indications and

display codes that can be viewed through a

window in the cover. Relay contacts and an

analog signal (a-20m4) provide remote and/or

discrete indications of the sensor's operation.

The Model S1064 enhanced Smart Sensor

assembly is rated explosion proof for use in
Class I, Division 1, GrouP B, C, and D
hazardous areas.

1.2 Features and Benefits

Microprocessor Based Electronics: monitors

nine individual fault conditions, processing

input signals from the sensor and providing
outputs in the form of display codes, relay

contact activation, and an analog signal.

One Person Calibration: initiate the

calibration sequenÇe with a magnet, apply the

gas, and wait for the display to indicate that

the unit has completed the calibration. No
tools or adjustments are required.

2 Digit Display: indicates gas concentrations,
fault codes, calibration cues, and is used for
selecting relay options.

4 to 20 mA Output: transmits fault, over

range, calibration, and gas concentrations to a
remote display, computer or other device.

Relay Contacts (SPDT): provides discrete

relay contacts for Alarm, Warn and Fault
indications to activate hazard prevention or

safety control devices (such as fans, vacuum
pumps, ventilation equipment, etc.)'

1.3 Applications

This is apartial listing of applications:

. Drilling and Production Platforms

o Fuel Loading Facilities

o Compressor Stations

o Oil Well Logging

o LNG/LPG Processing and Storage

o Waste Water Treatment

o Gas Turbines

a Solvent Vapors

o Hydrogen Storage
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2.0 Sensor Assembly

2.1 Sensor Signal Processing

Combustible material is found in many gases
and vapors. General Monitors uses a low
temperature catal¡ic bead to detect the
presence of combustible gases and vapors.
The catalytic bead converts the combustible
materials to heat. A change in heat is then
converted to a change in resistance, which can
be measured-

By taking a matched pair of catalytic beads
and coating one so that it does not respond to
the presence of combustible gases, we can
compare the change in resistance between the
two beads. The bead that is coated is called
the reference bead and the other is called the
active bead (figure 1). Environmental factors
can also influence the temperature of the
rcatalytic beads. Because the beads are a
matched pair, they will respond to changes in
ambient temperature, humidity, and pressure
equally.

By connecting one end of each catal¡io bead
together, a series circuit is formed. This
circuit is supplied with a constant voltage.
The voltage drop across each of the beads will
be identical in the absence of combustible
gases. As combustible material is converted to
heat, the resistance of the active bead increases
causing the voltage drop across each bead to
be different. This difference is proportional to
the amount of combustible gas that is present.

The voltage from the sensor is amplified and
fed to an Analog to Digital (A/D) converter
and then made available to the microprocessor
(figure 2).

figure 2

The baseline and the gain for the amplifier are
determined by digital potentiometers. They
are adjusted by the microprocessor during
calibration.

I
i
(

I

z

Reference Beod

I

I

Mechonicol Support Post

Plotinum Alloy Wire

Teflon Thermol Borrier

MICROPROCESSOR

A,/D CONVERTERSensor

Active Beod

figure 1

Mounting Bose
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Sensor AssemblY

2.2 Power SUPPIY

The Model 51064 operates from a +24 VDC
(nominal) input. This unregulated source is

f"¿ tn a converter board that produces voltages

(see figure 3). These signals are the source for

òp.tæing all of the circuitry on the control and

the display boards, and supplying the sensor

with pôwer. Terminal connections insidc of
the hôusing have been provided for accepting

the input power.

2.3 ControlElectronics

The control electronics are centered around an

eight bit microprocessor (figure 4). The

r"nrot signal, the CAL switch, the non-

volatile tne-ory (NOVRAM), and certain

fault conditions are monitored as inputs' By
processing these inputs, the following outputs

ãre generated; 4'2OmA output signal, relay

contãct states, digital display indications, and

calibration values CNOVRAM).

As the microprocessor (l\æU) receives and

processes the inputs, it determines what value

is output to the display, the 4-20m4 current

generator, and the state ofthe relay contacts'

When the CAL Switch is activated, the MPU
allows the user to choose between the

Calibration, the Calibration Check, or the

Alarm Set Point and Relay Option Selection

modes. While the unit is in the Calibration
Check mode, the MPU will fix the 4-20m4
output signal to l.5mA. The OmA option

uppli"s to the calibration mode, the alarm set

point and relay option selection modes'

GEI{ERAL MOI{ITORS
Model 51064

l,\

+5 VDC

)

1

+24 VDC

+24 VDC +12 VDC

figure 3

Calibration Mode: When the unit is placed

in this mode, the MPU accepts a ZERO value

and waits for the signal from the sensor to

increase and then stabilize. It accepts this

final value as a SPAN value. These values

are stored in NOVRAM ancl are used in
adjusting with the digital potentiometers

associated with the Input Amplifier.

Calibration Check Mode: In this mode, the

MPU will output the gas concentration to the

display while inhibiting the Warn & Alarm
ouþuts. When the gas concentration drops

below l0% LEL, the unit will return to
normal operation. The purpose of this mode

is to check the response of the unit to a known
level of gas and determine if calibration is
necessary.

'Warn & Alarm Set Points and RelaY

Options Selection Mode: The Alarm Set
póint can be set in increments of 5% LEL,
from 5 to 60 on the display for each set point
(Warn & Alarm). The two Relay Options that

are availablc are Energized/De-Energized and

LatchingÀion-Latching for the Warn 8{'

Alarm relays.

I
1

'I

.t
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Switching
Mode

Converter

+ 12 VDC

Regulator
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Sensor Assembty
Control Electroni cs (continued)

NOTE: Once the Warn & Alarm Set
Points and Relay Options have heen
setected. tne un¡t

calihrafed.

Zero

0 -20m4

Span

DISPLAYNOVRAM RELAYS

D / A CONVERTER

VNTCROFROCESSOR

SwiLch A/D CONVERTER

S ens or +
I

*,("

figure 4
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I 3.0 Installation

3.1 Receipt of EquiPment

All equipment shipped by General Monitors is

prepackaged in shock absorbing containers

which provide considerable protection against

physical damage. The contents should be

o Locate the Model Sl06A where prevailing
air currents contain the maximum
concentration of gas.

. Locate the Model S106A near possible

)

packing slip. If any damage has occurred or if
there is any discrepancy in the order, notiff
General Monitors as soon as possible. All
subsequent correspondence with General

Monitors must speciff the equipment part and

serial numbers.

Each Model 5106A is completely checked by
the factory. However, a complete check-out is

necessary upon initial installation and start up

to ensure system integritY.

3.2 Sensor Location Considera-
tions

There are no standard rules for sensor
placement since the optimum sensor location
is different for each application. The customer
must evaluate conditions at the facility to
make this determination. Generally, the
Model 5106A Enhanced Smart Sensor should
be easily accessible for calibration checks.

o The sensor assembly should be mounted
pointing down to prevent water build-up
on the sensor head.

o The sensor assembly should not be placed
where it may be coated by contaminating
substances.

o Although the Model 5106A is RFI
resistant, it should not be mounted in close
proximity to radio transmitters or similar
equipment.

a Observe the Model S1064's temperature
specification and locate the unit away

from concentrated sources ofheat'

o Sensor Assernblies should be mountcd in
arl areathat is as free from wind, dtlst,
water, shock, and vibration as possible.

See Appendix, section 5.1.4 for the

environmental specifications of the unit.

Sensors may be adversely affected by pro-
longed exposure to certain materials. Loss of
sensitivity or corrosion may be gradual if such

materials are present in low concentrations, or
it may be rapid at high concentrations. The

more important materials adversely affecting
sensors are:

a Prolonged presence of Hydrogen Sulfide
(HzS) gas

o Silicones (often contained in greases and

aerosols)

o Halides . . . compounds containing
Fluorine, Chlorine, Bromine and Iodine

o Heavy metals, e.g. Tetraetþl Lead

The presence of poisons and contaminants in
afi area does not necessarily preclude the use

of a Model 51064 Enhanced Smart Sensor.

The feasibility of using a sensor in such areas

must be determined by an analysis of the
specif,rc factors in each application and

General Monitors should be consulted before
attempting any such installation.
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GEI{ERAL MOI{ITORS
Model 51064

Installation
Sensor Location Considerations (continued)

Sensors used in these areas usually require
more frequent calibration checks than normal,
and typically have a shorter life. In many such
applications the normal two year warranty
would not apply.

CAUTION: General Monitors discourases
the naintins of sensor assemblies. If the
sensor head is nainted over. the gas will not
be able to diffuse into the sensor. If the
assembly cover is oainted over. the disital
disnlay cannot be read.

Remoting the Sensor from the Electronics:
If it is necessary to remotely mount the sensor
fi'om the electrorrics and ihe housing, ihe
maximum distance can be no greater than 100
feet, using 14 AWG wire. Sensors that are
remotely mounted must be placed in a sensor
housing (GN4I P/Nf 10252) and the cable run
must be contained in a conduit running from
the sensor housing to the electronics. See
Appendix, section 5.4 for FMRC approval
requirements.

3.3 Installation lnstructions

The overall and mounting dimensions for the
Model S1064 (figures 5 &.27) should be used
when making installation determinations. A
complete list of the mechanical specifications
can be found in the Appendix (section 5.1.3).

To prevent possible corrosion due to moisture
or condensation, it is recommended that the
conduit connected to the Model S1064
housing, be sealed or contain a drain loop
(figure 6).

Each conduit run from a hazardous location to
a non-hazardous location should be sealed so
that gases, vapors, and/or flames can not pass
beyond the seal. The purpose oi seals in a

Class I hazardous location is to prevent the
passage of gases, vapors, or flames from one
electrical installation to another through the
conduit system.

It is not necessary to seal the Model S1064
housing to maintain its explosion proof
integrity, however, conduit runs containing
wires attached to the Model S1064's relay
contacts must be sealed (see section 5.4).

SPARE
J/1-11

ENfRY
NPT SPtCrAt

!J

5.92

swtTcH

4.

3.O7

2

I

.t
I

I,t'I '{
J,i

''I
I

I

I

'l

2-r 5

t.64
,3/4-14

CONDU¡T

l- r.oz

ormn ilrunil

NPT

l-._ ¡.oo r.57

figure 5
J.4O MAX
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installation
Installation fnstructions (continued)

Information on Class I location seals can be

found in the NEC handbook, Article 501-5.

NOTE: Acetic acid will cause damase to
metal comnonents. metal hardware.
ceramic fCts. etc. ff damase results from

The removal of particulate matter from sensor
accessories may be done through the use of an
appropriate halogen-free solvent. Water or
ethanol are examples of suitable solvents. The
accessories should be thoroughly dried, with
compressed air if necessary, before refitting to
the sensor body.

IRTV silicone). the warranty will be void.

Once correctly installed, the Model 51064
reqnires little or no maintenance other than
periodic calibration checks to ensure system
integrity. General Monitors recommends that
a schedule be established and followed.

NOTE: The system's full two I'ear
warrantv will he voided if customer
.¡ersnnnel or fhird narties damase the
lystem during repair attempts.

Sensor heads exposed to the elements may
require the accessory mounting threads to be

lubricated. Grease must not be used. As an

alternate, PTFE (teflon) tape may be used on
sensor accessory threads.

NOTE: Tìo not use any material or
substance on threads that contact the sensor
housins.

complete system, including all alarm circuitry,
be tested at least annually. Some typical items
to check during maintenance examinations
are:

o The sensor mounting, to see it is secure.

o The sensor screen, to see it is clear of
water, oil, dust or paint.

o The cable connections for tightness and
possible damage.

o All sensor placements, to see that they are

up to date with the layout of the plant
(e.g. modifications to the plant).

o The complete system, to see it has a back
up supply for the full prescribed time.

3.4 TerminalConnections

The terminal blocks (TB) are located inside of
the housing and can by accessed by removing
the cover (figure 7, CE Marked units see

figure 28). TB3 contains the three sensor

connections, White ('W), Black (B), and Red
(R).

o

uttffiil
m ttatl

o o

Oo

RB

BLK
RED

VHT

FNC
FC
FNt
u2

V1
A?

A1

AC

1

2

3
4
5

I
5

6
7

I

D0 NOT APPLY +21VDC

TBE

TBI

IRNS

P0srt¿ P0s 6 NO

IB2 P0sc, 5P0s 2
P0sNC NCP0sB2

DE -ENTRGIZE DYNNRMALL

NCP0s 6NC3P0s
P0s 5c,P0s

SENSOR

Ol,[Y.
rB3

+l4VDC

4-?0nA 0UT

COM

RTLAY RTSII

cuM

figure 6 gure
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Installation
Terminal Connectio ns (continued)

TBI contains the connections for Power,
Relay Reset, and Output Signal (CE Marked
units, see figure 28).

TRI position tr'unction
I 0-20m4 Output
2 Reset Common
3 Relay Reset
4 Common (Ground)
5 +24VDC Power

TB2 contains the connections for the Relay
Contacts. The function for the Warn and
Alarm Relay connections vary according to
the normal state of the relay. Use the
following as a guide for determining the
Normally Open (NO) and the Normally
Closed CNC) contact:

Alarm Relay - Normally Energized
TRl position Relay Contact

I Normally Open
2 Common
3 l'{ormally Closed

Alarm Relay - Normally De-Energized
TR2 position Relay Contact

I Normally Closed
2 Common
3 Normally Open

Warn Relay - Normally Energized
TR2 position Relay Contact

4 Normally Open
5 Common
6 Normally Closed

Warn Relay - Normally De-Energized
TR2 position Relay Contact

4 Normally Closed
5 Common
6 Normally Open

The Fault Relay contacts are always Normally
Energized.
TRr position Relay Contact

7 Normally Open
8 Common
9 Normally Closed

Inductive loads (bells, buzzers, relays, etc.) on
dry relay contacts must be clamped down
(figures 8 and 9). Unclamped inductive loads
can generate voltage spikes in excess of 1000
volts. Spikes of this magnitude may cause
false alarms and contact damage.

NOTE: Contact w¡tn PCn co
snout¿ ne avo¡Ae¿ t
stat¡c etectr¡c¡ ions-are
made to the Terminal Rlocks.

figure 8

I

I L*',"n"0 Lood coir

| | g"rl, e,.."., a"rov,
I I Contoctor, Solenoid
I I Votve, etc.

I 17 VAC Control
Voltoge

Protectìon circuit for reloy contocts when sw;tch¡ng o DC locd.

Generol Purcose Rectifìer Diode,
1N4005 or Equivqlent (Note Polorìty)

Switched Lood Coil

+-
DC Control

Voltoge

Bell, Buzzer, Reloy,
Contoctor, Solenoid

Volve, etc.

Protection circuìt for relcy contocts when sw¡tching on AC lood.

Metol Oxide Voristor Roted for 150 VRMS
Generol Electric V150LA2OA or Equ¡volent

figure 9
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Installation
Terminal C onnectio ns (co ntinued)

It is recommended that a three wire (red,

black, white) shielded cable be used for

making poweÊ and output signal connections

on the Model 51064. The terminal block

A 4 to 20mA output signal is provided by the

Model 31064 Combustible Gas Enhanced

Smart Sensor and can be sent up to 9000 feet

(2740 meters ) to a General Monitors
readoulrelay display module, industrial

wire. Each wire should be striPPed before

analog digital converter computer basedto

signal provides for control room or other

locations remote to the Model S 1 064 towiring the Model 51064 Combustible Gas

Enhañced Smart Sensor. To connect wiring to

the terminal block, insert a screw driver into

the orange tab and press down (figure l0),
opening ihe terminal. Insert the wire into the

términú and release the orange tab, clamping

the wire in the terminal. Check the hold of the

wire by GENTLY tugging it to ensure it is

locked in.

NorE: "p ro 14 $låeJ¡?e ca" he 
'sed 

¡r¡t
is carefirlly striFFerl (figure 11).

4.)

Stric Lenqth

figure 1l

display indications of operation and alarm

condiiiotts. To connect the 4 to 20mA output

signal with another unit, connect the white

wlre into TB1, position 1, labeled 4-20 mA
OUT (CE Marked units TB 4, position 1)'

For making output signal connections to

display devices, iefer to the specific manual

for that device (figure 12).

TO

MODEL

RIÁR

4 to ZOnA OutPut Connections

figure l2

If a device other than a General Monitors
readoulrelay display module is being used,

the commons, CÓM, of both systems must be

connected together See Appendix, section 5 '4'
The ModeÍ S1064 Combustible Gas

Enhanced Smart Sensor operates on a nominal
power of +24 VDC.

024TA

PIN 26d,2

TBl PIN 1

4-20 mA OUT

RLqR

PIN J

ANALOC IN

RIAR

cH 1-8

4-20nú

RtAR

IBI

PlNBor9

Rtlr

PlN2or5

ANALOG IN

MODTL

S1 06A

MODEL

DC100

MODEL

DC120

l\¡ODTL

DC1 10

MODEL

DC1 30

FROM

Termìnol Block OPerotion
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Installation
Terminal Connectio ns (contìnued)

Primary DC power must be provided by the
customer unless one of the following General
Monitors Modules is being used with the
Model S 1064:

o DC100 Readout/Relay Display Module

o DCI l0 Readout/Relay Display Module
with Power Supply & Relay Module

o DC130 ReadoutiRelay Display Module

o TAI02A Trip Amplifier Module with a
PSOO2

The following General Monitors Modules
provide power connections for the Model
5106A, but need a customer supplied DC
source:

o DCl10 Readout/Relay Display Module
without a Power Supply & Relay Module

o DCI20 Dual Channel Display Module

o TA102A Trip Arnplifier Module wirhout a
PSOO2

Since the Model S1064 is designed to operate
continuously, a power switch is not includcd,
in order to prevent accidental system shut-
down.

CIMM!N

NOTE: Power must rema¡n ¿
until all other wiring connections have
been-made.

The maximum distance between the Model
5106A and the power supply is 4500 feet or
1372 meters (each cable run should be as
short as possible). See the Appendix (section
5.1.2) for cable length specifications. To
connect +24VDC to the Model sl06A,
connect the red wire to TB1, position 5,
labeled +24VDC (CE Marked units TB 4,
position 3). Connect the black wire to TB1,
position 4, labeled COM (CE Marked units
TB 4, position 2). For making power
connections to display devices see figure 13
(CE Marked units see figure 28).

3.5 Applying Power

Before applying power to the system for the
first time, all wiring connections should be
checked for correctness and the housing cover
replaced. Upon first power-up the sensor may
take up to fifteen minutes to stabilize.

At the initial application of power, or after a
fault condition, the unit will enter a fifty
second Start-Up mode. During this period the
display will indicate an SU.

1

,')

J

Pcw?^ Corne:t,cns
figure 13

ì

', -!
.j

!

'I

REAR
PIN 30cl,z

RLAR
PIN3or(

,C¡I'4'

. REAR
CÛ|\4MNN (8X)

REAR IERMINAI
BLNCK PiN 5,ANALIG C[M'

TBi PIN 4
,CtrI'4'

Mt]DTL
TAlOAA

MTDEL
DCI30

|\4TDEL

DC11O

r"1ûÐEL

DC lOO

M!Dit
SlO6A

T!FRIM

+44 VDC

REAR
PIN 28d,2

REAR)lN 4 or^,DC EUT'

REAR
cH1-8 24V

REAR TERt'4INAL
BLÜCK PIN 4

'DC nliT"

TBI PIN 5
'+?4V DC'

i\,1TDEL

ïA10aA
MI]DEL
DC130

M¡DEL
DC1 10

MÛDEL
Ðc 100

iv[ÐEL
S 1O6A

TNFR!M
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Installation

3.6 Maintaining the X/P IntegritY

The Model S1064 is rated explosion proof for

Class I, Division 1, GrouP B, C & D

ha"ardous locations. Some of the factors that

irrflr'r"n.. the explosion proof integrity of the

GENERAL MOI{ITORS
Model 51064I'

ll

There ate four entry holes, one on the 1eft and

right sides and two on the bottom of the
ho les

o Strenglh of the enclosure material

o Thickness of the enclosure walls

a Flame path between the housing and cover

o Flame path of threaded joints

Model S 1 06A housing These are

dedicated for the sensor the reset Switch and
NPT

threads. If a particular entry hole 1S not

it must be Iugged during operation m thep
field. The factory installs plugs m the unusecl

entry holes, except one A red plastic cap 1S

p aced into the remammg hole and must be

removed before conduit can be attached to the

housing.

The Model 5106A will have the following

items placed in the three remaining entry

holes, at the factory:

o A sensor, if present (otherwise a red

plastic caP)

o A reset switch, if present (otherwise an

aluminum housing Plug)

o An aluminum housing Plug

The acceptable limits for explosion proof

housings thut ut. used in Class I hazardous

locatioãs are defined in CSA Standard C22'2

No.30-M1986.

Anytime the cover of the smart sensor housing

is rämoved or the cover bolts are loosened, the

flu*. path between the lid and the housing is

effectå. If power is to be left on while

removing the cover or loosening the cover

bolts onihe Model s1064, it will be necessary

to de-classiff the area.

When replacing the cover, the gap between the

lid and ih" houting should be less than '0015

inch (.038 mm). Make sure that the flame

pæh iì clear of dirt and debris before replacing

ih" ,ol.r. This can be verified by tightening

the cover bolts to a torque setting of 50 inch-

pounds or by using a feeler qaYge to ensure

ittt gup between th. 
"ou.t 

and the housing is

lessihãn .0015 inch (.038 mm)'

The sensor, reset switch and aluminum

tto,rtittg plug have seven threads' Each of
these cómponents is screwetl into the housing

using fivé to seven turns' If it becomes

nã".itu.y to replace the sensor, reset switch

and/or the aluminum housing plug, the user

must use five to seven turns to ensure the

á*ptotiott proof integrity of the housing is

maintained.
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4.0 Operation

4.1 Relay Options

The Model 51064 has user selectable relay

options. The three types of relay options that

aie available for the Warn and Alarm Relays

GEI\ERAL MONITORS
Model 51064

t5

Generol Monitors Logo

PARÎ lrO.012CO-1 ffirÉ
GEIIEFAI IO¡NO¡g

9lOCr

or De- Latching or

Non-Latching
these relays has one Normally Open and one

Normally Closed contact.

The Energîzed/De-Etet gized option specifies

if the relay is to have power applied normally
(energized) or if the relay is normally at

mechãnical rest (de-energized). The

LatchingA{on-Latching option specifies

whether the Warn/Alarm relay contacts need

to be manually reset or if they reset

automatically. If the non-latching option is
selected, the user should read section 5.4 in
the Appendix. The set point option specifies

the levet of gas concentration at which the

Warn/Alarm relay will activate. When the gas

concentration exceeds a particular set point
(Wam or Alarm, that relay will activate).

The Fault relay has no options that are user

selectable options. The standard configuration
for the Fault relay is Energized and

Non-Latching. When a Fault condition is

present thc Fault circuit is activated and the

Èault code appears in the display window'
The Fault codes and their remedies are

presented in section 4.4 of this Instruction

Manual.

Procedure for setting the Warn & Alarm
relay options:

o Place the magnet over the General

Monitors' (GMI) Logo on the cover and

observe the Digital Display (figure 14)'

o The display will indicate a steady pair of
bars "- -" (figure 15). This lets the user

know that the magnet has been properly
placed over the GMI Logo.

ure

figure 5 figure 16 figure 17

o Keep the magnet placed over the Logo.
Next, a flashing pair of bars "- -" will
appear on the display, then the letters
rc¡ç:: (figure 16) followed by "Pr" (figure

17). Then the letters "AL" will appear'

a When the letters "AL" (figure 18) appear

on the display, remove the magnet' This
is the Wam / Atarm Relay Options Mode'
The Warn relay options will be selected

first, then the Alarm options. The Warn &
Alarm relay option sequences are identical'

figure 18
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Operation

Relay Options (continued)

o The display will alternate between .,En',

and "dE" (figure 19), until the magnet is
re-applied. Apply and remove the magnet
when the desired option appears on the
display. "En" stands for Energized, and.o'dB" stands for De-Energized. When this
selection has been made, the next option
will appear.

figure l9
o The display will alternate between ,,LA,'

and "nL" (figure 20), until the magnet is
re-applied. Apply and remove thc magnet
when the desired option appears on the
display. "LA)) stands for Latching andr'nL)) stands for Non-Latching. When this
selecticln has been made, the next option
will appear.

figure 20

o The display will sequence through the
Warn Set Point Levels beginning with ,.5',

and increasing in increments of 5 up to
"60" and then back to "5" (figure 2l),

where the the display will increase again
in increments of 5. Apply and removcthe
magnet when the desired Warn Set point
appears on the display.

l

figure 2l
o When this selection has been made, the

Alarm sequenee will begin and the same
options will need to be set for the Alarm
relay.

l

jl

a The Energized/De-Energized option t'or
the Alarm relay will be displayed as in
figure 19.

o The LatchingÀlon-Latching option for the
Alarm relay will be displayed as in figure
20.

o Finally, the Alarm Set point oprion will be
displayed as in figure 2l (cannot be lower
than the Warn set point).

NOTE: ,)

iu
revert to the calibration mode and must be
calibrated.

-J

_l

-.i
1

{
I
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4.2 Program Review Mode

The Program Review (Pr) Mode allows the

operator to vrew the relay options that have
General Monitors recommends that the Model

51064 Combustible Gas Enhanced Smart

Sensor be calibrated one hour after start-up,

Operation

Alarm s To

enter the Program Review
magnet over the GMI logo on the cover and

wait until ((P rt' appears in the display window

4.3 Calibration

Then remove the magnet.

The display will indicate the Warn options and

then thè Alarm options in the sequence listed

below:

o Warn Relay OPtions

Enersized (En) or De-Energized (qE)
Latcñine &A).or Non-Latching (nL)
Warn Sðt Point (#)

o Alarm Relay OPtions

Enereized (En) or De-Energized ({E)
Latcñine (LA) or Non-Latching (nL)
Alarm Sei Poínt (#)

Each selection will be displayed for

approximately 5 seconds before sequencing to

thê next option. When the last option has

been displáyed the unit will return to normal

operation.

NOTE
not attow ttte ope"a
tne-retay¡ptions

ninety (90) days to ensure system integrity'

General' Monitors is not implying that the

customer should expect problems with sensor

life or stability but "frequent" calibration

checks merely ensure the integrity of the life
protecting equiPment.

The above statement is not intended to

discourage the customer from checking

calibration more frequently. Frequent

calibration checks are recommended for
environments that have problems such as mud

collecting on the sensor head, sensors

accidentally being painted over, etc'

NOTE: A calibration check consists of
applying-a-known concentratiort of gas to

itãslnsor and ohserving the rearling on the

MorleLgl06 . the Readout/Relay Modr'le'
or other comPuter data collecting systems'

General Monitors recommends that a

calibration schedule be established and

followed. A tog book should also be kept

showing calibration dates and dates of sensor

replacement.

Catibration Procedure :

. If it is suspected that combustible gas is

present, it will be necessary to purge the

i.ntot environment with Zero Air' lf Zero
Air is not available, cover the sensor for
about thifD/ seconds before applying the

calibration gas. Zero Air is air that is
hydrocarbon free.

Activating the Calibration Switch will
automaticã[y disable the alarm circuits by

sending a 1.5m4 (OmA optional) output

signal. This will prevent activation of the

relay contacts when using a General Monitors

Readout/Relay Display Module with the

Model 51064.



l8 GEI{ERAL MOI{ITORS
Model 51064

Operation

Calibratio n (continued )

o Place the magnct over the GMI Logo on
the cover (figure 14) of the unit and hold it
there until "AC" (flrgure 16) appears on the
display (about ten seconds). Allow about
five seconds for the unit to acquire the zero
reading before applying the calibration
gas. If the GMI Portable Purge Calibrator
Gn{ 1400150) is not used when
calibrating the Model S1064 with
Methane (CH+), the SPAN gas flow rate
needs to be 44ùcclmin to 460cc/min. See
Appendix, section 5.4.

a Apply a 50o/o LEL gas concentration to the
sensor. The display will change from
664C" (Automatic Calibration) to "CP))
(Calibration in Progress) indicating that
the sensor is responding to the calibration
gas (figure22).

ftgure 22

o After one or two minutes the display will
change from "CP" to "CC" (figure 23)
indicating that the calibration is complete.

a Remove the gas and wait for the unit to
return to normal operation. The display
will indicate a few percent LEL and then
drop to "0" (f,rgure 24).

@
figure 24

o The unit is now calibrated and the new
ZERO and SPAN values have been stored
in the non-volatile memory @EPROM).

The Model 5106A can be returned to normal
operation, if the magnet is re-applied ninety
seconds after initiating the calibration
sequence (with the old calibration values
valid).

If the Model S106A is placed in the
Calibration Mode and no gas is applied for six
minutes, the unit will revert to a Fault
condition. Re-applying the magnet over the
GMI Logo will return the unit to the
Calibration mode (with the old calibration
values valid).

Calibration Check Mode:

If it is desired to check the sensor for its
response without sending a gas concentration
signal to a remote display device, this can be
accomplished by placing the Model 51064
into the "Calibration Check" mode. Placing':
the 5106A in this maode inhibits the Warn &
Alarm relays.

, _tl

figure 23
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Operation

C alib ratio n (c o nt t nue d)

Procedure for checking the calibration: mixture reduces the likelihood of error in field
calibration. The included hose and cup

adapter allow for quick calibrations'o Place the magnet over the GMI Logo on

of the Model 51064. Remove
the magnet when a

-", appears on the display (about three

seconds).

figure 25

o Apply the test gas to the sensor and the

value of the gas concentration will be

indicated by the flashing display in one to
two minutes.

. When the reading has stabilized and the

test is complete, remove the gas and the

unit will return to normal operation when
the concentration drops below S%LEL.

The test gas concentration must be at least

l0% LEL before the unit will complete the

Calibration Check sequence. If the Model
51064 is placed in the Calibration Check
mode and no gas is applied for six minutes,

the unit will revert to a Fault condition. Re-

applying the magnet over the GMI Logo will
return the unit to normal operation.

Calibration EquiPment :

The Portable Purge Calibrator is a compact,

accurate and safe system containing no

explosive gas concentration. The lecture

bottle is filled with a standard 50% LEL
mixture of gas/air. Using a known gas/air

50% LEL are available, in lecture bottles, at

1200 psia, 8.3 MPa maximum pressure.

o Butadiene C¿Ho

o Butane C¿Hro

. Ethane CzHe

o Hydrogen H2

o Methane CH¿

a Propane CsHg

Please speciff the gas upon ordering. Spare

bottles containing these gases may be ordered.

Methane and Hydrogen lecture bottles may be

returned to General Monitors for refilling.

The Portable Calibration Chamber is a 3

liter (3000 cc) sample chamber with a spring

driven mixing fan. A porthole allows the

chamber to be placed on the sensor for
calibration. A syringe is included for accurate

measurement of volatile test liquids. Sensors

should be calibrated to a specific vapor for
greatest accuracy. A hydrocarbon sensor

õalibrated for 50o/o LEL Acetone, for example,
will detect all hydrocarbons and most

combustible solvent vapors, however, it will
accurately read ONLY theo/o LEL of Acetone.

The indicated measures of volatile liquids
found on the next page produces 50% LEL
vapor mixtures at 75" Fahrenheit (25"
Celsius) temperature and standard pressure

when used with the Portable Calibration
Chamber (see Appendix, section 5.4).
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Operation

Calibratio tt (continued)

Volqtile liquids are not supplied by Ceneral Monitors.
Below is a lisl ofvolatile liquids and the volume required (in

microliters) to produce 50% LEL in the 3 liter chamber.

4.4 Digitat Display Codes

The following codes will appear on the
display when then unit is placed in a mode
other than the normal operating mode.

Acetaldehvde
Acetic Ació
Acetone
Acetonitrile
Acrvlonitrile
AmúlAcetate
Amúlamine
Berízene
ButvlAcetate
ButúlAcrvlate
ButúlAlcóhol
sec'-Butvl Alcohol
tert-Butúl Alcohol
ButvlCállosolve
Butúraldehvde
Cvólohexañe
Däcane
Diethvl Ketone
Diisoóutvl Ketone
Dimethvlformamide
o-Dioxáne
bodecane

136
140
112
96

120
100
156
65

137
132
78
95

138
88

102
86
95

103
82

104
104
83

118
119
140
60

120
89

107
94
86
99
89
93

120
183
148
76

111
96
99

106
114
106
103
68
98
63
79
99
89
78

456
438
102
152
99
67

SU
- - (steady)

- - (flashing)
AC
CP

CC
AL
Pr
En
dE
LA
nL
5,10,...,60
F1

r"2

F3

F4

F5

F6

F7

F8

F9

SU

Stan-Up Mode
Magnetic Switch Activated
Test Gas Mode
Automatic Calibration
Calibration in Progress

Calibration is Complete
Alarm Options Mode
Program Review
Energized Relay Option
De-Energized Relay Option
Latching Relay Option
Non-Latching Relay Option
Alarm Set Point Option
Failed to Zero during calibration
F'ailed to complete the calibration
Failed to Span during calibration
Sensor Reference Bead Error
Sensor Active Bead Error
Low Supply Voltage
EEPROM Verification Failure
Negative ZeroDúft
Calibration check period exceeded

I

i

I

Ethanol (Ethyl Alcohol)
EthvlAcètaté
EthúlAmine
Ethúl Benzene
Ethúl Ether
Ethúlene Oxide
Gaéoline 100 Octane
Heotane. Normal
Helane,'Normal
lsopentane
lsoDrene
lsobroovl Alcohol
¡sobrobúl Ether
.¡P+ Jbf Fuel
Methanol
Methv
Methú
Naptñ
Octan

I Ethvl Ketone (MEK)
I Mefhacrvlate'
a (Petrole'um EtheÐ
e

Pentane, Normal
Prooanal
ProbvlAcetate
Probúlamine
Probúlbenzene
Probúlene Oxide
Stvidne
Tdtradecane
Tetrahvdrofuran
Tetrahúdrofu rfu rvl Aleohol
Toluen'e
1 ,1 ,1-Trichlorethane
Trichloroethvlene
Triethvlamin'e
VinvlAcetate
Vinúl Ethvl Ether
o-Xvlene'
o-Xúlene
Xvlénes
REFERENCE NFPA-1994

This is displayed for about fifty seconds

during start-up and after a Fault condition
has been corrected.

Appears on the display when the magnet

has been properly positioned over the
GMI Logo and when the Test Gas

Mode can be or has been entered.

.:)
I

i,., i

I

::i

j.. 
I

l

*J

83
83
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Operation

Dlgital DisPlaY Codes (conttuued)

AC These codes appear on the display

CP during the calibration process' For

CC more information about these

codes, refer to Section 4'3'

When a Calibration Fault (Fl, F2, F3) has

occurred and has been corrected, the unit will
automatically revert to the calibration process

and the unit must be re-calibrated' If a Fault

other than a Calibration Fault occurs' after it

AL, Pr
En/dE
LNnL
5,10,...,60

These codes are used for select-

ing and viewing the S/arn &
Alarm Relay oPtions. For more

information about these codes,

refer to section 4' 1.

Mode (SU).

Fault Codes and their Remedies:

FL : Faile dto Zerc during Calibration

Faulty Sensor - If both Catalytic Beads are

not ciosely matched. This may happen as a

sensor apiroaches the end of its useful life or

if the Beads have become corroded'

ACTION - RePlace the sensor'

Gas Present - If the magnet was applied with

a high level of gas present' the Model 51064

will not be able to obtain a valid ZERO'

ACTION - Ensure the sensor is in clean air'

F2 : Failed to complete the Calibration

This Fault will occur if the unit is placed in

the calibration mode and no gas has been

applied within six minutes. ACTION - Make

sure there is ualibration gas present, re-apply

magnet and attemPt to calibrate'

F3 : Failed to Span during Calibration

Low Gas - If the gas concentration applied to

the unit does not give sufficient response for a

valid SPAN parameter. ACTION - Use the

correct gas concentration, i.e' 50o/o LEL'

Bad Sensor - If the sensor response has gone

below an accePtable level' ACTION
Replace the sensor.

F1,F2,F3 These codes will appear on the

F4,F5, F6 display if a Fault condition occurs'

F7,F8,F9 For more information about these

codes, refer to Section 4'5'

When the unit is in the normal operating

mode, the display will indicate the presence of
combustible gas in percent of the Lower

Explosive Level (% LEL). - 
The range of

detection is from 0 to 99o/oLEL'

99 (flashing) Over-Range' a gas concentration

exceeding 99%LEL is Present'

4.5 Fault Codes & Their Reme-
dies

The Model S1064 has self-diagnostics

incorporated into the microprocessor's

p.ogtãm. If a Fault is detected, the output

rigñU will drop to OmA, the Fault relay will
de"-energize and a Fault code will be

displayõd. The output signal will inform a

remote display module that the Model 51064

is in the 
- 
Fáutt Mode. The display will

indicate a Fault code that can be viewed at the

sensor site. There are nine Fault conditions

that are monitored by the microprocessor'
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Fault Codes & Their Remedies (continaed)

NOTE: lf tte un¡t fa¡ts to c and an
Fl or an F3 code is displayed, the calibration
gas must be removed, and the sensor must see
clean air for at least five minutes before a
second calibration is initiated.

tr'4: Sensor Reference Bead Error

This fault may occur as a result of one of the
following:

o excessive negative drift
o an open sensorreference bead

o the sensor BLACK wire is disconnected

ACTION - Attempt to recalibrate the unit. If
this is unsuccessful make sure that the
BLACK sensor wire is connected to the
terminal block. If these actions do not cure
the fault condition, then replace the sensor.

F5 : Sensor Active Bead Error

This fault occurs if the sensor active bead
becomes open circuited or, if the sensor
WHITE or the sensor RED lead becomes
disconnected. ACTION - Check the IVHITE
and RED wires then replace the sensor.

F6: Low Supply Voltage

This fault occurs if the supply voltage drops
below +17.5VDC approximately. ACTIOñ -
Ensure that the supply voltage is at least
+20VDC at the Model S 1064.

NOTE: With long snpnly learls. a
considerahle voltage drop may occur due to
fhe electrical resistance of the learts.

The maximum cable resistance which the
Model S1064 can tolerate is dependent on the
supply voltage.

A maximum of 20 ohms per conductor (40
ohms loop) at +24VDC minimum, or a
maximum of l0 ohms per conductor (20 ohms
loop) at +20VDC minimum.

F7: EEPROM Verihcation Failure

This fault occurs during calibration when an
attempt to verify the calibration parameters
just written to the non-volatile memory fails.
ACTION - Place the magnet over the GMI
Logo and the unit will attempt another
EEPROM write and verify.

F8 : Negative Zero Drift

If the zero baseline of the sensor drifts ITvo of
full scale below zero for more than20 seconds
this fault will occur. ACTION - A routine re-
calibration will be required.

F9: Calibration Check Period Exceeded

If the Model 5106A is left in rhe Têsr Gas
Mode for more than six minutes without a
Test Gas being applied, this fault will occur.
ACTION - Place the magnet over the General
Monitors Logo to return the unit to normal
operation.

NOTE: Anytime a sensor is replaced, the unit
should be disconnected from all alarms, as the
unit may go upscale upon power-up. 

..

Correcting Fault conditions F4 through F9
will initiate the Start-Up Mode.



23

GEI{ERAL MONITORS
Model 51064

)

5.0 Appendix

5.1 SpecifTcations

5.1.1 System SPecifÎcations

Sensor TyPe:
Diif*tiott, low temp' catalytic bead

5.1.2 Electrical SPecifÎcations

Input Power:
24VDC @250 mA nom', lA during SU

Gas; Solvent SPecial; Standard and

High Temperature Versions (See

section 5.3)

Typical Life: 3 years in normal service

Accuracy:
iZV"fnf uP to 50% LEL, +S%LEL
ãbou. 50%LEL and less than 100% LEL

ZercDríft:
Less than 5%ópet Year

Response Time:' 
With 100% LEL Methane APPlied,

T50 < 10 sec. & T90 < 30 sec'

ReadoulRelay Modules (See section 5'4):
DCl00 Single Channel DisPlaY

DCl10 Eight Channel DisPlaY

DC120 )VP, Dual Channel DisPlaY

DC130 Dual Channel DisPlaY

TA102A Single Channel,02 Series

Fault Conditions Monitored:
Low DC SuPPlY, Sensor Bead OPen,

Calib. Out of Range, EEPROM Failure

Standard industrial types:

Warranty:
Two Years

Approvals:
CSA certife d to C22.2 No' I 52

Cenelec certified (with SST flame

arrestor sensors onlY)

FMRC APProved.

CE Mark approval against EMC Directive

and Product SafetY

(o-zzml@300 ohms max- load)

0.0m4
Output Current:

Fault:

i.
l

Calibration: 1.5m4 (OrnA optional)

Test Gas: 1.5m4 (alwaYs)

RelaY OPtions: 1.5m4 (alwaYs)

0-100%LEL: 4 to 20mA
Over-range: 20 to 22nA

Electrical Classification:
Class I, Division 1, GrouPs B, C & D
NEMA 4x rated

Alarm, Warn & Fault Relay Contact Rating:

SPDT. 5A 25OVAC, 5A 3OVDC'

resistive max.

Recommend Three Wire Shielded Cable:

Maximum distance between the Model 51064
and the power source.

Eee!-
750

1 100
1600
2250
4500

AWG
22
20
18

r6
t4

Mglgrs
228
335
488
685

t372
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Specifications (continued)

Electrical Specifications (corf írurcc1,) 5.1.4 Environmental Specifications

Operating Temperature Range:
Sensor (See section 5.4)

-65oF to 200oF
-550C to g3"C

For interfacing with 250 ohm input
impedance devices, the following
maximum cable lengths apply, with respect
to the Analog Signal, with the total loop
resistance less than 300 ohms.

s.4)
High Temperature Sensor (See section i

-65oF to 400oF
-55'C to 200oC

Electronics (pc board assemblies)
-40oF to i40"F
-40"C to 60oC

AWG
22
20
18

t6
t4

EeeL
1600
2400
3800
5200
9000

Mefars
488
730
I 160
1585
2740

I
)

NOTE: Good design practices dictate cable
lengths conservatively shorter than the
maximum given values.

5. 1.3 Mechanical Specifications

Storage Temperature Range:
(Smart Sensor Assembly)

-58"F to 158oF
-50oC to 70oC

Humidity Range:
l0 to 95Yo Relative Humidity

(non-condensing)

'),I

)

I

I

Weight (approx)

Length

Height (w/bolts)

Width at the base

2.5 kg

161 mm

86 mm

104 mm

5.5 LB

6.34 in.

3.40 in.

4.10 in.

Between mounting hole centers
4.99 in. 127 mm

Befween outside edges of mounting flanges
6.00 in. 152 mm
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5.2 , Engineering Documentation

5.2.I Termination & Outline Drawings

IB

I

I
ONLY.

coNNECnoNS I TB3

D0 NOT APPLY +24VDC

SE NSt]R

ITE' RTLAY CINTAC
NERMALLY TNERGIZED
TBeP0Sl-Nn, P0S4-Nn
TBePIS?-C, PES5-C
TBeP0S3-NC, PtS6-NC
NIRMALLY DE-ENERGTZED
TBAPOSI-NC, PI]S4-NC
TBEPOS?-C,
BeP0s3-N0,

-1

J

I TBE
I
2
3
4
5
6
7

I
I

L

Pns5-c
Pns6-N

4-20nA IIUT I
c[M 2

RTLAY RESET 3
cuM 4

+24VDC 5

TBl

RED
BLK

VHT

RBV

FNC
FC
FNt
VA
VC
V1
A?
AC

A1

figure 26
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6.15

5,92

3.O7

f-s.oo
-*l* 

1.57

l* 1.82

SWITCH

4.33 4.12

SPARE ENTRY
5/4-t4 NPT SPECIAL

2.15

3/4-14
CONDUIT

NPT
1.64

5.00 6.00

orlif.n üff¡ e.nailaA o
üAt nililt
UA rE. C¡r:¡

@

Iil ttìnt o[nrt

/\¿

I

I

II I

)

i
I

l
I

figure 27

5.40 MÐ(
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5.2.2 T crmination Drawing CE Marked Units

f,
ll

ii

EEE

r.y

a
(y
a

$¡
tr

rlt{Î

EE

ðoElö¿l

oooo

figure 28

Pos
Pos
Pos

itio n 1

itio n 2
itìo n 3

4-2A nnA) \,Vh ite
Black

Term in ol Block +

Ana log (
Cornmon ( -2+ Vdc)
Power (+Z+ Vdc) Red
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5.3 Ordering Information

5.3.1 Configuration Codes

06A-tzJ-nII-oIn

' ,.ì
,. .i

Calibration Signal
1:1.5 mA
2:0.0 mA

(standard)

Reset Switch:
I : No Reset Switch, CSAÆM
2: With Reset Switch, CSA/FM
3 : No Reset Switch, CSA/Cenelec

(standard)

Combustible Gas Sensor (see section 5.4):
00 : No Sensor
01:10001-1 (standard)
02: 10001-1R
03 :10014-l
04: 10014-1R
0s: 10022-r
06: 10058-l
07: 10058-lR
08: 10059-l
09: 10164-t
10: 10387-4
ll:10391-l
12 : Consult the factory for other sensors

I

I

ì

'l

)

Active Channels:
0 = No Sensor, Electronics Only
I : Sensor Included

Relay Type, State:
I : Latching Alarm, Non-Latching Warn, De-Energized
2 = Latching Alarm, Non-Latching Warn, Energizeã
3 = Latchinã Alarm, Latching Waìfu, De-ÊnergËed
4 : Latching Alarm, Latching Warn, Energize-d
5 = Non-Latching Alarm, Non-Latching Warn, De-Energized
6 : Non-Latching Alarm, Non-Latching V/am, Energizeã
7 : Non-Latching Alarm, Latching Warn, De-Energiled
! = \on-L,atching Alarm, Latching Warn, Energizeã
9 : Consult the factory for other relay configurãtions

(standard)

(standard)

ì

,_,l

l'ì
,.i

The Standard Configuration for the Model'-
S106Ais: S1064-321-101-021

l

ì
I
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5.3.2 SPare Parts & Accessories

llI I 
To order spare parts and/or accessories, please

. contact yo,rt nearest General Monitors

I ] Reoreseniative or General Monitors directly
1ì

and give the following information:
Sensor Housing

t0252 Universal Housing

Part or

o Description of Spare Part or Accessory

o Quantity of Spare Part or Accessory

t0460-2

10041

10044-1

Test Gas APPlicator

Duct Mounting Plate

Dust Guard Kit - 1 Guard
12 Replaceable Screens

Replaceable Screens,

Box of 12

Splash Guard AssemblY

HzS Guard Filter

Purafil Insert AssemblY

Dust Guard AssemblY

Dust Guard, Sintered

1l

Sensors:

10001-l

10001-lR

10014-1

10014-lR

Resistant

10022-L

10058-l

10058-1R

10059-1

10164-1
Alum.

10387-4

10391-1

General Purpose, Alum.,

General PurPose, Alum.,
Poison Resistant

General PurPose, Alum.,
High Temperature

General PurPose, Alum.,
Hi-Temp, Poison

General Purpose, Alum.,
Industrial PTB

General PurPose, SST

General PurPose, SST,

Poison Resistant

General Purpose, SST,
Industrial PTB

Hydrogen Specific,

General PurPose, Alum.,
Super Poison Resistant

General PurPose, SST,
Hi-Temperature

Dummy Sensor

t0042-l

10395-1

s0060-1

s0061-1

101 10-l

I 800822
SST

Calibration EquiPment:

10221-l Model RC-3, Remote
Calibrator AssemblY

10378-1 RC-3 Intercomection
AssemblY

10345-1 RC-3 Position Indicator

10375-1 RC-3 Battery AssemblY

10233-l RC-3 Wind Shield

1400200 3 Liter CAL Chamber
with syringe

1400204 Fan Motor for the 3 liter
Chamber

1400207 Fan Blade for the 3 liter
Chamber

10102-l
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Calibration Equipm ent (contin ued)z

928-700
Chamber

928-715

1400150-M
Calibrator,

1400150-H
Calibrator,

1400150-BD
Calibrator,

1400150-B
Calibrator,

1400150-E
Calibrator,

1400150-PR
Calibrator,

1400155-M

1400155-H

1400155-BD

1400155-B

1400155-E

Dish for the 3 liter

250 microliter syringe

Portable Purge

Methane @ 50%LEL

Portable Purge

Hydrogen @ 50%LEL

Portable Purge

Butadiene @ íA%LEL

Portable Purge

Butane @ 50%LEL

Portable Purge

Ethane @ 50%LEL

Portable Purge

Propane CÒ, 50% LEL

Replacement Cylinder,
Methane @ 50%LEL

Replacement Cylinder,
Hydrogen @ 50%LEL

Replacement Cylinder,
Butadiene @ 50%LEL

Replacement Cylinder,
Butane @ 50%LEL

Replacement Cylinder,
Ethane @ SÙo/oLEL

Replacement Cylinder,
Propane @ 50%LEL

Cylinder refills are available for Methane and
Hydrogen only. Replacement cylinders must
be ordered for the other gases.

922-009
Gauge

t400t52-l

r400ts4

Pressure Regulator

Small Calibration Cup

Large Calibration Cup

Smart Sensor (Sl06A) Replacement Parts:

31265-I Control Board
Electronics

31270-I Converter Board
Electronics

30080-1 Display Board
Electronics

10884-8 Cover Assembly

?ôô{1-1 E-^l^oi^- D-^^fQDe'rL L^P¡VJl\[r-t lvt .¡- ur ú l'

Switch

30060-1 Calibration Magnet

925-5007 Cover Assy O-Ring

Recommended Spare Parts for One (1) Year:

I Extra Calibration Magnet (30060-1)

1400155-PR



-¡¡r- 
l- r

I tltl-
-rtUV-¡rr'-

-J

-I

3l
GEI{ERAL MOI{ITORS
Modet 51064

r1li Appendix

5.4 FMRC Approval

Factory Mutual Research Corporation
1 151 Boston-Providence Turnpike
Norwood, Massachusetts 02062

I

Approval of the transmitter does not include
or imply approval of apparatus to which the
transmitter may be connected and which
process the electronic signal for the eventual
end use. In order to maintain FMRC approved
system, the control instrument, to which the
subject instrument is connected, must be
FMRC approved.

The following sensors have been FMRC
approved for use with the Model 51064:

o 10001-l Aluminum Body General Purpose
Combustible Gas Sensor

. 10058-l Stainless Steel Body General
Purpose Combustible Gas Sensor

The following apparatus have been FMRC
approved (although they have not been
verified as part of a Model 5106A sytem):

o Model DC100 Single Channel Readout
Relay Display Module

o Model DCl l0 Eight Channel Readout
Relay Display Module

o Model DCl20 Explosion Proof Dual
Channel Readout Relay Display Module

o Model DC130 Dual Channel Readout
Relay Display Module

Factory Mutual Reseach Corporation has

tested the Model 5106A according to the
criteria listed under the FMRC Approval
Standards for Combustible Gas Detector,
Class Numbers 6310 8.6320.

FMRC has tested the Model 5106A using the
specifications listed in section 5.1 (of this
instruction manual), permitting an operating
temperature of -40oF to +140oF (-40'C to
+60oC), a general pu{pose sensor (10001-1 or
1005S-l) attached to the housing (i.e. not
remoted), calibration performed with a

General Monitors' Portable Purge Calibrator
using 50% LEL gas (Methane, Hydrogen,
Butadiene, Butane, Ethane or Propane) and
the procedure listed in section 4.3 of this
(instruction manual). The conduit containing
wires connected to the relay contacts must be

sealed. If the non-latching relay option has

been selected, from the relay options, the user
must provide alternate means of latching the
relay output.
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9776 Wh¡thorn Drive

Houston, TX 77095
USA

Phone: +1-281-855-6000
Fax: +1-281-855-3290
email: gmhou@worldnet.att,net

Ballybrit Business park

Galway

Republ¡c of lreland
Phone: +353-91-751175
Fax: +353-91-751312
email: postmaster@gmil.ie

No- 2 Kallang Pudding Road
#09-16 Mactech Bultdlng

S¡ngapore 349307
Phone: +65-748-g4BB
Fax: +65-748-191i
email: genmon@singnet.com.sg

P0. Box 61209
Jebel Ali
Dubai, United Arab Emirates
Phone: +971-4-8815751
Fax: +971-4-8817927
email: gmme@emirates.net.ae

Heather Closc

Lyme Green Business park

Macclesfield, Cheshire

United Kingdom SKli oLR
Phone: +44-1625-619589
Fax: +44-1625-619098
email: gmmac@mistral.co,uk
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