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Important Safety Precautions

F2ad and chsere these salety preczulions when using
or weeking on electric generatars, engnes ard related
Euipmen; Alsc reac and ellcw the litgrature poovided
with tne equipmart,

FProper aperalian gnd maintenance are crtical (3 peror-
manc2 anid saledy. Elgcirizibg, Tugl, exhaust, moving parts
and bateries presam hazards thal can cause severe
parsangl tnjury or death.

FUEL, ENGINE OIL, AND FUMES ARE
FLAMMABLE AND TOXIC

Fire, explasian, and persenal injury can result from m-
FINRET praclices.

® [lzpd Enuine ail, and benzens ard lead, faund in
sarna gasaoling, have been identified by Qovermmen
AQENCIES 35 Zausing cancer or reproductive 1oxicy.
Whanchacking, drainirg or acdd-ng Tuel cr ail, dened
ingest, breathe the fumes. ar cortact gasoling or
s ol

& [ka not filr tanks with engine runaing. Do i 8mose
around the ared. Wipe up ol or fuel 2pils. Do At
l=ave rags in engine compadment aran equipmsnt,
Keep thiz and surrounding area clean,

# Inspect loal systarm bedore sash oparation 2nd pari
oidically whnle running.

= Equip fuel supply with a pogitive fual shatatf,
* [Danot soore ar transpat equipment wath Tuchin knk.

+ Keepan ABG-ratec Iive exbngu-sher avalable noar
equipmen: andd adjacent areas foruseon all tvees of
firas pxcapd aloenol,

& Linless provided wiih equipment or noled otherwise
i inglallation mangal, el ines must be copoer or
sleal, Securad, free of leaks ard meparated or
sh elded from alecir-cal warnirg

o Llzg appeowvad, non-concductive flezibla iugl hesa for
Mislcarnactions. Co natuse copper tuking z3 3fles-
ible connecton. It will work—harden and braak.

EXHALST GAS IS DEADLY

¢ Engna exhavs! containg carbon muncseda §S0),
an adorless, invisible, paisonoos Qs Leam ine
ymptoms of SO pnaoning.

» Newvarslaenina vessal, vehicla, or -comw th a gen-
32t or engine running unless the area is equipcec
with an cporatng SO delector with an aodible
alammn.

# Each time tha encing oraensel & slarted, or 31 leasl
eyvery day, Faroughly irspsct the achaust systern.
Shin down tng unif and repair legks immec aiely

* Warning: Enging exhaust iz known 1 1he Stale of
California 10 pauze sancer, hitk defzcts and miker
reproducl-va harm.

Make sure axhawst 15 prapany ranialed.

# Wessel Dilge must have ar aperatirg powar
exhals.

+ Vehcle exhaust system mLst extend beyond ve-
hicle perimeter and nol near windows. doars ar
wenls.

* o ngt yse engine or genset cocling ar to heat an
ares.

= [Oo nat cperdle endincigensct (noenclased araa
withaat ample fregh ar venblator.

& Expal pxhavst away from enclosed, shelterad, ar
pelupind gres.

* Mzke sure exhgust sysiem componenis are se-
curely dastzarad and rod warped.

MOVING PARTS CAN CAUSE SEVERE
PERSONAL INJURY COR DEATH

& Do ncl -omovo any Quards or covers with 1he eguip-
rnenk L mireg.

& Fapd hands, dathing. haire and jewalry gweay from
MCAg perks.

# Hafarz pedarming any mairtenansz, disconnsct
Natery (negative -] cable {irs] M grevent acsicer-
1al starhing,

*  Maka sara fasteness and jinks are seoure. Tighten
supports and clamps, keea quards inposdan over
lang, drive bels, et

[ adjustments must be made wnile cquipment (s
FUNMNG, U2e extreme caution around hot mandalds
arncd mowving rarts, ete. Wear salety glasses and pro-
ieclve clolhing.

BATTERY GAE |5 EXPLOSIVE

® ‘Wear salety glassos and 10 not smoka whinie serae
1113 batkerics,

* Always disconest battery negative (=] lead first
Aand rrconnectitlast. Make sure yoaconnect battery
correctly. & direct short acrass batlery besmina. 5 can
cause an explosian. Do rot smoke while sendicing
battaries, Hydragen gas grven df during charging is
axplasive,

* (o nol digcarnact or canecl batiesy cablas | eel
vapors afit present. Yot lalc e ares lhercoghly,
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DO NOT OPERATE IN FLAMMAELE AND
EXFLOSIVE ENVIRONMENTS

Flammable vapar can b2 ignited by equipmert operation
or cause 3 d:esel epgine 1o overspeed ard oecome difi-
cilt 1o stop, resuling im possible fire, explosion, severe
persanalirjuny anc death. Do not operate diesel equlp-
rment where 8 flammable vapor enylrenment can be
created by fuel spill, leak, elc,, unless equipped with
anaulmatic safety device to Hock the air Intake and
stop Ihe engine,

HOT COCLANT CAN CAUSE SEVERE
FERSONAL INJURY

* Hat coplant iz under pressute. Do nog Ioosen the
coalant pressure cap whlethe enging is hot. Le1the
engine cool belora opening tha presgores cap.

ELECTRICAL SHOCK AN CAUSE SEVERE
PERSONAL INJURY OR DEATH

* Donat servies conirgl panegl or enging witk unit run-
ning High vwoltages are present, Waork thas most be
dare whnle unit iz running should ba dene anly by
qualified senvige perzonnel,

= Do ngt connect e genarator sei o the pubic whilicy
or ta any other eecirical pewer syslem Elactrocy-
fiten Can accur at 3 remole 2ala whans ne ar equip-
meni repairs are being made. An approvad fransfer
SwilCh must e used it mara thark one powar saurce
is GEnacied.

* Disconnest startng battery {nggat va [-] zables first)
baforse removirg predactive shiekls priouching &'re-
trical equipment. Use inzulatwe mais placed on dry
wiodd pillatlarms. O ol wear jewelry, darm o elothing
ar alow skin surace 10 be damp when handling
Blactrical equipiman.

o Uze msulated oo 2 Do nal famper wilh irdarlacks.

w Fallow zll applicable staie and Ipcgl e ecrrgal
cades. Have all electrical ingtal ations peAformed by
a qualified licensed clectns an. Tag ope 1 swilches
1o gwedief aveide nbal 2losare.

* With branclar switches, keep cabine clozed and
kel Only awborized peronnel should hsyve
cabinat gr operational keys Cue (9 3erous shock
hazard froom high vollages wedhinzatinst, all service
and adjustmentz must be perfcomed by an electri
cian ar apthnrized senvice representativa.

M the cabinet must be coenac for any reason:
1. Move gensat operalion switch or Stopfauiod
Handcrank switch whichewar applias) be Sl
Z. Disconrac: genseat batteries (ragativa [-| lead
firsth.

d. Aemawe AC power 1o automalic fransfzr
switzh, IFipstruclong require otherwse, use
axtreme caution due o shoce hazard.

MEDIUM VOLTAGE GENERATOR SETS
{EHV TO 15KV)

# Medum voltage acts difflerently than ow woltages.
Specarequipment and warnng are required ewark
ren nrarpund medium valtage equipment. Jperation
and mantenance must be done anly by parsons
trainerd angd qualified to wark on zuch deviges. Im-
Eropor usd o pracedures wall resull il Soenis e
sonal injury or dealh.

*  Doned work npn2nergized fiuipmant. Unacthorized
parsonne:; must nat be parmidad near 2nangized
equpmert. Induced voltage remains 2von afer
riuipment is discannected fepm the power squrge.
F an mamienance with authonzed pErsoneel =0
aquipment can be de-snergizzd  and  safely
grounded,

GENERAL SAFETY PRECAUTIONS

D not work gn zguipment when mentglly or physi-
cal v fatigued or gfter consyming alcobal or drygs.

* Zareluly Fallaw Al applicabl= ocal, s1ate and fader-
4l codes,

*  MNevar slap anagquiprmanl (22 wien entarng urlady-
g Lhe angina sompaniment) 1L can slress and
break unis components, pessaly resufting in dan-
gerdas cacrating conditions ikam leaking lual, loak-
ing 2xhaust fumes, et

# Keopenuipmenl and area clean. 44, greass, dirt, gr
siowed 02Ar can gause fre or damage equipment
by resircling aeflow,

* FEcuipment cwners and aperalors are sclely ce-
sponsible for coerating equipment salely Cortact
your aulherized OnandCunmins dealer ar distribi-
tar lar maore miomatlon,

KEEP THIS DQCUMENT NEAR EQUIFMENT F2H
EAZY REFEREMGE.
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Section 1. Introduction

ABGUT THIS MANUAL

Ting maruil prondss Jeresal algemal anioe wskalling,
Clroranag, and maunaring your generater el Stucdy
Fhes manea, carelielly arc sogerve all warn ngs and
cauliprs B2 suse 1 tharougaly resisw Sarety Precau-
rons fAGES 1 &rd i LIsing the generats - set properly
and ko lowar g & regalar ra nlenar ce schedule isimpar-
tan: o abtzin longer wmit life. beter aerformarce, and
salar Cparation.

Incladed with the generatar se1 lteraiure package is a
csoy oF the Cammrins Engine Operatcn =nd Main-
enAarce Manaal Ir ceas: of can'licting inlornation, thie
JGensrztar 581 Operadian and Me.ntenance Maruoal
TA4es precadence oves tne ergqice manaal.

HOW TO USE THIS MANUAL

Pescnad] respanzible lor cparatirg and —ain®a nirg
ity geeeegior sel stowd sead inis manuoal comaletaly.

reslal’&al cn, prasturet preoaralions, and iaila stat-op
nlapmdliza s prowided i this manoal, Seclons 2
tracck 7o assizl im persaared ma ring and laiure
facilt; cghows Mal may rejuire reiccaling - e generatar
5L Jasirg cenerabor set insta lation, -n'tial omestatt
areparalizcns arc swatt-Lp ke cperatirg and main-
‘enarcz persornel shou d review Sactions G 1rcugh: 7
of th = manaal and make netes abolt the locstion ard
enztion of all ancillary 2quipment soecitic ta you- irstal-
alizn. Jaon complet'cn of insta lation 2rd =ati=factory
ner‘crmarce Al sile equipment, formally performed by
SCNsditirg eng.neer, the aperat.on and rainlenance
sectians of ke marpal, Sectiors 2 througn &, shouid
ren bz Fallowsad.

For 37y opedalian, mainlenancs or Foublachasding indormeatean
b&pond the scapt of LNik manieal, 7alar la alrermanuals recalved wilh
uni, ar conkacd yaws desdribabar.

1.9

HOW TO OBTAIN SERVYICE

Wiheanthe geraraior sat requires senvicirg, ooniacs yaar
d.etr bulor far assistarce. Faclory wrzined Pafs aro
Barvice repres=ntatives arz ready ta hand e your sarece
needs.

Whar contzcing yous disttioutas, alaweys supply 17
complete Madel, 12, and Szrial nombers of your gen-
eratar set as snown or:tha Gererator Set Daa Tag (see
Figure 1-1), lacaled on 1=e side oltne ganeratar condit
pox (522 Figuta 1-3). Alsg provide tne engine =arial
amber irem the Enginz Data Tag, lozated at generaior
end of =ngire (=ee Fgure 1-3..

* Imcorrect service or replacemend of

AWARMING

— 1 parts car rasull i severe parsonal
imjury or dealh, and squipmenl dasrage. Serwica
paersonnel must be qualiliad i perform électrical and
mechanical sarvice. fead and folfow Salfaly Precau-
tions. pages [ and i

AC Generaior 5ot
Mod=l

Claal C' «adal &0 M2 1 "anT

Ielt! H=j: acw kD va T g L

:;Hllr!'-l:!u' |.-I\J-'| [En -
“araje g ATy maae
10

- ':l\:‘ﬂ:‘".il-:i' :'.-t: AL m DI

s BEI003 3n= 53

[T T -

FIGURE 1.1. GEWERATCR SET DATA TAG



GENERATOR SET OVERVIEW

Sady me fellawing oot ne drawings af the generstor
sel aril bocarne Fam l'ar winare these components arg
IGCalsd A v r-deptt descrpl on o ke conitgl
CaiGanens Walloe in th.s zacion. Read tis . nformatian

will unc crgacstand e function of each cansrsl conm-
ponerl You wl wart 10 beceme efficient ar operatng
the geaeralse =08 e order to be eflectvs trouable-
ghGatng A faalh Sond tion, ifone occurs.
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CONTROL FANEL

Tha ol cwing describes 1ne function and ooeratior of a
genrrator seb Soelrdl with opifanz welsded, &l sl -
TAME and CI0rG: swilcines are incAated on ihe 1ace of
e contg panel Exceptior a few systemtagitingigators,
e garerauyr &l conra panel is 2eparated inlo two
pars; an engng danel on the left for manilgrng the
engine e Figure 1-4), ar:d a generator panel gn the
right for maritering the genarator (see Figure 1-5),

Lwpending an cuklamar arder, your contral conlguratlan ray oifkr
Irem Hal dasenfad Mare Aeview the iollawieg companse ga-
scnphans and Jiyskrplions 1o idendify your specdic conbral eqilemy.

<

Engine Panegl
SHUT-DOWN — |ndicator Lamps

¢ OVERSPEED irectindizales engine nas shii dewn
becausz of gxCEsSwe spaed.

* LOW 0L PRESZUAL (red) indicatas enging has
snct down bacaase of criicaily low ol pressurs.

* ZOQLAMNT [red) indwsates engine has shud down
oezausa ol entcally mgh coalant temperaiure, or
iow conlant ledel [aphiorat,

® RzMITE STCF (red) indicales enging has shyt
cown bEecause of rermole signal foustamer dedi-
cated. T

EARLY WARNING — indicater Lamps

& LOWY (3] PEESSUSE {vellow) indicaes angire o
Freasu e s =argnally low.

* RIGH QDOLANT TEMP ivellocw) ind:cates eng ne
coclant temporalure i marginally high

o Lo COOLANT TEMP dyelicw) ingicales engine
eoglzel temagrature is marainally low 1or staring .
Incicates noperative coolant heater. (Lamg hghis
wren enging watar jackat lemperatyzg 5 TOCF
217G o Iweny, The lamp may 3:ay an during imlial
eNerFior 2% aperalion, bus shoulo extingursh after
e SNgne wars s up.

* LAMP TEST (yellow] will illuminate wher the Lamg
Tastswilch & depresser. Deprasaing the Lamp Test
awileh will iluminate all indicatcr lamps.

1-4

Inslruments

L Pressers Gauge: Indicales pressure of lubricating
ml in enging fwired bz 8 =Ansor unit scated an 1ne
gr g C,

Ol Temtpreraiure Gauge: Indicates temparaiure ol lubri-
Lating ol - noefg né dwi red B & sensar unitlocated or he
£N0ine).

Water (Engine Coofant) Teriparature Gavgs: [ngicales
temperaiure of circulating coalantin angineg [wired o a
seEnsar ari lecated an e enging).

Bty Vordrmeter: Indi cates the batlery condibon. Proper
readirg shauld be aopraximately 26 10 26 volis. A cwer
redad:ng indicaias maintenancs requered,

Hour Mefer: Hegisters the 1aka! numbaer af haurs the unit
Faz rar. Uge il ta keep a record 0 peredic servicing.
Time i3 Cumulative. mote: cannol be rasat

Techomefer: Provdes monloring of engine -/ mir.

Speed Adjuss Poterbormeler arcviding angine speed
adiusiment k ackewn proper AG Fequency.

Runsigie Switeh: Switch 1o allioew engine b operale at
lawers wlie specd dunng oettan mainterance pra-
cedures; rofmally n BUN gosilien.

Cirewit Sneaker Frolecis 24-volt eng:ne cortral wicng
ard Coumpar eats ras overloads.

Manwal Start Switches: The CRARK ano START-RIMN-
OFF smwitth are zzed togethar to mancally s!ar ihe
genecaior sel. Uoor s1an-uo, the CRAMK switck retarns
1 *ha wpward oosiion, ard e START-RUM-OFF
swilchr refurrs o SUMN positon. Flacing the S7TART-
FUN-QFF =wilck ta OFF position shuts down the
generalor =eL
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The fellmang deszrnbes the funchicn ard cparation of
‘Fe garasaior panel, witn cehons ingluded. [Sea Figure
1-5).

Generalor Panel

AUTO START — Indleator Lampa

* COMTROI NGT N ALTS dlasking red| ndicates
geraratyr seb nolin actamenis slad operation
mod=. )

* OVERCRANK |red) indicales the starer has besn
‘ooked out BEcasse of sxcessive grarking time,

METER SCALE — indicator Lamps .- .

* SEAD UPPER/LOWES METER SCALES [red)
provid=sa reminder when monitoring dual scale A
A mrmeter and Volimeler.

NFPA 110 — Indicalor Lamps

" ALAAM [yellow| grosvices 4 visuat alarm ingdicaion
zhould the ALARM 2wich be at SILEKCE posifian:
amp witl remair lurninates urtil conirgl is rese,

* LCW FUEL {yellera| indicates fael supply & 10w

* OcM SET WJUMEGER LOAD [yvellow] ingicales {hat
generztar sel 15 aliempling ta start gnder 3 load
canditian.

o LOW BATTEAY VOLTAGE [yesow! TAdicales thar
starting Datenes arg at low voltdge condition.

* BATTEHY CHARGER FAILURAE ryallgw) indicates a
faLl ronditior: 9 pn-site battery Charger

IR T

1-b

inslmumenls
AL Voimeler: Dual rarge instrament indicating gen-
eraior AC valtage.

AC Amperas: Dual range insrunmet indicates AL
generatcr ling currant.

Herlz /RPM Meter: Indicates gengralar outpul fraquency
in herlz, and angine speed.

Voftage Adiust Rheoste! pravading appcaimalely plus
or minus three percent adjustment of 1he mied culput
wiollaga.

FPhase Selecfor Swilch: Seecta phases of genaralor
cutoitto be measured by &0 voltmeter and AG armmater._

Wallmeler; Continaously gives reading oMhe generatar
culpul in kiloweatte,

Auvitomalic Start Swilcir With the switch 31 AU TO a0si-
tior, the ganeralar s=t may e stafded om a remcle
location imanual remote start swilch . or aztomans siart
cwitch at transier =witch =guipmens). The OFF 'RESET
pasition is usad Mz reset the contrgl atter & facl cooi-
ticn. Depressingthe switch dewn o TEST posilaon simu-
lale= a remcde siart aignal.

Alarm Switch: Flacing 1he swilch b SILENCE position
will stercs the hom alarm during a fault cordition. This

awitch zhould always sprirg-return b the NOAMAL *

positior

Fane! Lighls Switche lyninates coetrol panel lighta,

- .'-l '-
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CONTROL PANEL INTERIQR

Review Ine following descriotior of the Geagrakge Set
Lanhol Crsuil Soards te beter undesstznd the oprrabion
at17@ grasrater et snould a fau't condition ocour For
mnrs cnlarnghen ragardinog the comporents in yowr
CCREG Bas, 23 g spenl cowr ng diagrams for pagr
genesamr gel Chye Agusiments sectior ai this manuszl
Cnnta nE adusimensior the gove-narard wollags reg.a-
lawr Gonact wour dwslnbater for further assisiance.

Engine/Generalor Conttal Circuil Baards

Taesr zizgu thoards cortain iz bas o comporents for
roral eng e s@t-ip acc shaicown, tBTminzls for
ramoa carfrl intercsnnmzl plag-'n correctars for
opl on madvles 39g wnging sersor inouts, BYG. SeE
Fig.esr -8 Thne cartrol ccul buards prov.de the Fai-
lowsing iercoians o gl arejectionr,

* CamrmEri - T oy o oorarking circuit provides for
Afarnste C3-second crankimg periogs with 1Z%-
sacang estpengds, aad o ap encine cracking
S0 13 A Secdrd s, 1 ungine [2i's to star, tha
Torira hRis e laul lama and opens the cranking
il

¢ Dveergnged - Shots dowr the ergice immed ately i
aw2igdeed Soours and ights 2 'aut lamp. ~he =en-
Fara§ 3 Fequiicy gatecl on meddle cocnnecied 1o
re gere:aldr MG odipul The modale i= moarted
r e geng-alor oelpat box, s factasy adjusted o
gh b n B0 Mz un tzatappraximatzly 2100 rimin,
S He et ot approximaiely 1850 rémin

* | cw Dl Pressure - Skuls down the engine imme-
Figiey 1l ol pressure drops be ow 1% pei 133 kPa;
and agkls o fgolt lama. The facll s hima de'gyed
akaal 12 seecnds lallowir g starter Sizconnect 2nd
b leg daring cranking. The delay allows oi pres-
sure [0 s o narmal Beicre 1ne elecirnn o cantrgl
et 1iears bhes system,

1-8

B oarg-low g | pressure sersct and lemp provides an
aarm il o pressare is nargonzlFy low, 15 psi
1124 k=a) or les:. The cavze skoulc be foundg and
Ccarrtctied 8y sonn g5 poes ke,

Hign Coslanl Tenpargtsrs - Shuis daowr ineeng-ne
wnrediaby il eodiart bBamperalare rises aboes
223% F106*Ch und lights a *au’t ‘amp. The fault iz
Ime delayed abcul ~0 secords foillowing sianer
dscamest asc imbibiled during cranking. This
delay allows e anadnt-na aclengine lime s circulate
anG return the waler acket 12 worsa’ belora the
electong Cantral resumes mamiioring Fis systam.
A pre-Righ eng ne e peratere sanscr anc lama
prvides an aglare al eng ne wemoacralore is mar-
g.ng:ly Figh, 2137 F (102° G or hegher The causa
ghauld nedound and carreetad a5 $00r as puse-bla,

i 1 Thehigh enginte coglant temper-
IM alyre Shurldowr 3ysdam will el
opergte if the caslant fevel @5 100 jow,. The Righ
engine coolan] femperdfuce $ensor Monsitors tool-
anl femperatire. | ots of 2001300 wall pravernt semn-
sof operation and ataw fhe engine la overheal
CRUsINg sergre damage M Me erigire, Maimiair
adeguate caoiant fevel $o ihe Righ engine coolant
femperature shufdown Srslenr can fenclion
PIOpELly.

O Caalans Leval Shuldown - Aflod ievel sersing
gwalzh proendes gngine shuldown il cocalani-Hesel
Falls 120 e 1 2lsa hghis tha ligh engqne cea'ant
ke perature il larmz,
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VOLTAGE REGULATOR
AND EXCITATION SWITCH

Thase cimpar-enis are locatad o, the Dask =ide of tne
gererabar carduit box, Reler io Adiusiments section lor
futher dieseriptior and adjustimeni procedure o neg
Yeltage Aegulator

The Eacitation Switch, soocatled next ko ihe voltage fegu-
latgr, 13 Dasically an over-voliage proteclion circuit
breaker The swilch should Aiways be in the up. OM.
poshon See Figure 1.7

ENGIME SENSCORS R

The generdlar st has a fumber of sensor ufis that
seninudasty manitor Ineenging for aknormal candition &
such as kigh caalant berperature ard [ow il pressure
rgee Frgurg 1-8) 1 an abnarmal corditan acos coeur,
e engwr e 0ontral SitG wit Doa ig will Achvate 2 tault Fmp
and may alge skop the engina depending un e con-
chilezn 1R Jenerascr sob d2es skl dawn, the aperatar
May D2 able o oresdarl ke Sel atler making certam
adustments of coreclions Aefer 10 Trovtlashacting
sechior 1 lunsheripdor ration regarding faultcondilon s
and earretlive achions,
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Section 2. Operation

GEMERAL

Tnis section covers presiar checks, statting, aperating
checks, stopping and oiher eperating conaideratians of
the genaratar sgl Toe operator shou'd read through this
entre section batore staring Lhe generator set It i3
essantial 1hal 1he operalae b complalely famitiar with
the geraralor sel far sale oparabon.

PRESTART CHECKS

Beior= starting, be sure 1he 10l lowing chedks hava bean
made anc1he unitis ready for operation. See Figure 2-1.
Reler 1o the Mamienance sechion for the recommended
procedyuras.

Lubricadion

Check the enging cil level Keep tha cil lawel near as
poas Bleta thedipsl ok mgh (F e ark wisk cul overdiliing.

Coalant
Check tre enging coolanl ‘evel. The coolant ewvel
shnaid G2 abaut twa rnches 451 mm) below tha radiator

Ak opeming, Do ool check whie tha coolant is nat.

o T Confact with hol coofart can resedlin
'WJ savgre herns. o nod Biesd hol,
pressprized caolam! from & closod coofing spsfem.
Alluw $yslem 'a cool befare remaying prassure cag.

Fuel

lzke sura the “Lel tan4s Fave seificiant fuel and faei
syslam = prmed See e Manrsranse sechor 50
recommended g

T armokd ki | Smled fuel can igrite or explade grg
(4 ?'E‘E"HH'NG CasE SEveye person gl iRjiry o degih.
Meoyer fill the Tvel fank when e emgine is rianlrg. e
rel aifow ary lit cigereffe, Homs, plig! lighl, sperk,
arcing equigmer!, or alher sowrce of aidlon i the
arez wher referaling.

—_ PRAICK

! DiL FILL

LA.1104
CHECK JIL LEWCT (G0 ARGHT S0F CF Bl e

SHITK
CoOANT
LE-EL

TR TN G vHY
RIS, Tenk T Sl
SLATOL SN JURsLCe:

LRl 1]

FIGWAE 2-1. PRESTaRT CHECKS




Controls

Lerel TF3T .
L TRH A=far 1o Figure 2-2.
-~ # Place the !/dlesRun switch /& ALK position
= — T - # Canlirm 1hal conirel © rewis Braaker iz 2t Aesgl
SR T AT R i positian,
R e iR # Placz the Aulomatic Starl switch at QFF#RESET
[l 2 {;:"‘-.Ixi_"_: pocition 3 clear any faull condition.
i AR ""-,,-';‘:'x & [Ceprezs Lamp Test switch. Incicator lamps illu-
T =T mirale.
i A N o -
I #® Check that Alarm swilch is al MORMAL position.
z e = #® Flace Excilalicn Switch up to ON position (lacaied
8 ) - B on back side al conduit boe.

IDLE:Aut  COMTACL
TN TI- S ACuIT
[T ] HREAFESS

Ancitlary Equipmant
Refer o Figure 2-3.
® Cnecs cperatior readiness of 2h ansi‘lary systems;

LCCATE IO BATK SICE fresk air sLpply and exhaust system, transfer zwitch
OF CEOMLIUIT B0 ie open [no load connecled ‘o gensratar s=t) ete.

L [T ML R

FiGURE 5-2, PRESTART CONTROL CHECKS

[AWaRNING

EXHAUST GAS IS DEADLY! Engineg exhaus! Gases cormldint Carben tanoxide, an suorless and coloress gas, Canbon

TOMRALE is pOISONoLs ana can Cavse Urcehssiousness e dealh, Symploms of carbon Mmonaxide poisoning Can
inchuda;

& [Nrrinees & Thiobbing in Templas " Navied
* Muscular Fefiching * Headache & Youding
& Weakness and Sleeginess ® inabiiity to I'ink Cohmranily

IF YU ORF ANYONE ELSE EXPERIENCE ANY OF THESE SYMPTOMS, GET OUT INTO THE FRESH AIR IMME-

MATELY. If symptoms persisl, Seek medical allertion. Shut down the urit and do nel oparaie ordf § has been
inspacied and repaired,

Frotection ageinst cgrign monoxioe inhalaiion includes groper insialation and raguiarn, freaquenl visral and awdibie
inspeciians of the compinle exhiawst systery,
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FISURE 2-d4. MANLAL START

ALTOWA™
STRRT
STCH

3C- "0

FIGURE 2-5. REMOTE OF AUTOMATIC STAAT
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STARTING

Thea falawing descrioes e three mathods used ta stat
The generatae Seg lecal g0t and automalic.

Starting at Control Pane! (Manoal Siar)
Roulew Presiart CRgeka, prowiges in this sectian.

Lift and hold 1k Manual Start - . "armissive switch at
START positon, and depress ard held fanual Crank
awitck downward [5ee Figure 3-2). The startar will
beqgin crarking and ahter 3 few setonds tha ergine
ghould start. When engine starts, rehease both Manuoal
Start =witches. Bring engine [ rormal aperating
temperature baforz applying load

Ifthe engine does no! startafter 19 seconds ol cranking,
release Manual Stert switches wan ke Gnd minute fer
the starter molar to caql and then repeal the starkng
procedure. I the engine daes ng: run atter 3 second
aflemptat startin g, refer tathe Troubleshoohog sestion,

Staring From Remole Locakion
Reveew Precia Checks, prysocs in Bie socian,

Plaze the Autamatis B1ar swatchat AUJTO posifion (sea
Figure Z-&]. This allows the generalor set o be slared
from a remote awitch Closing 1he rermote switch initiates
an aHomatic stadt cygle cranking starkng =egquence.
The enging will ¢rank ior 15 secaoncs and then step Far
i Fgecangs untl e angine starts orunbl 30 seconds o
cycle eranking has lapsed ¢ausing an Overcrank fault
Siignce the alaim horn by placng the Alarm switch 1o
SILENCE posit-on, Hen returs of te NORMAL pasition.
To clea” an Owercrank lavll place the Automatic Start
swilch o OFF 'RESET posilicn. Wail two minutes torthe
sy rer rmotor 1o coal and shen rapeat the safing prace-
dure, N Ehe agne dades ndl run afer a second attempt st
ghartirng . reler b he Tragbwshaoling section.

Auloematic Slarting
v Preridd Checks, previous m thia sectian.

Fiace the Automahc Start switc h at AUTC position [see
Flgure 2.3} il an autamatic fransler switch is used.
When praperty rbaroonneched, this allows the transfer
Switeh o ztart Lhe gareralor sel iF a power outage
olCurs and slop = whan e narmal powar 1eiurns.

Cycle cransiog sdarl-up o1 generater set is same 85
Aemote slarl described above. 1 a faull conditcn
aceuts, Lhera is no maans of awiomatically clearng a
faul and reseting the generator sel control. Cperator
Ao ih rageired.



OPERATING CHECKS

After nereralor sl stari-up, monitor al! system comoo-
rents for praper cperalion. 3ee Figuee 2-3.

* Rrie 1o Manenancs section and padarm cparating
crezks ag irdicaled urder Generatar Set InspRotien
[exnaust, fuzl and &7 electrcal systams).

® GerSet cantrgl gawges ure readirg prooerly.

® Adeguate fregh sir gupaly thraugh gererator set
araz.

® Transfer switcn equipment (mat shown).

® Mo Pre-Alarm (yellow] 1auit 1amps are illumirated.

STOPPING
Beiare Stopping

Disconnact lnads and run the ganerdior se1 a1 no-load
for three toive mingtes belore stopping. Thiz allowsthe
[dbricat.ng cil and engine codalan o carry heal away
from th= zombushan cnamber and bearngs.

To Slap

® [i the zet was starled manually al the set Engine
Canirgl Panel, place the Manual Staf—Parmissive
Start zwiich (o OFF posiien. See Figure 2-6.

[ tng setwas started ata remcle conirol panel, place
e rgrncte 31aring swilch 1o lhe Stop or Off positian
a:n placa Ihe Autamatic Start switch at DFF positian,
men fefurn [hi Switch 10 ALTC position ta enehble
e nexl remate start signal. Sae =igure 2-G.

m If the 321 was sta-ted by an automatic trangler
Stz [he: sel ywall automatically stap after the nor-
g PO surce raturns and any time delay stoa
unezian has Lmed ool

NO-LOAD OPERATION

FPer ods of no-load operatign should be held 10 5 rmimn.
imam. i t's necessary b ren the engine for 1Igng pexiads
when no eleciric culpyt iz cequired, best enging perigr-
rance will be chained by connectirg a ngn-critical ar
‘wad oank alectriczl fead thatis at lepst 25 w50 percent
a' unetrasing. O, i possiole, placeihe ldie fBun gwatchio
‘DLE position ‘o allaw the ergire o aperale at cons.d-
erably lez= rsmin. Gee Figure -7
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EXERCISE PERICOD

Reqular exgraising keeps engne parts lubricated,
Frevents oxidation of efectngal Sontacks and in genera
helps provide rediable enging ssaring, Excrcige Lhe
gereratar set at lgast onee & wesek 102 rmemaen el 30
minutes with ro load so the erqirg reaches Aonnal
aperating tempearatyies

Maa! adgtcmelic tranafer swiches nawe ar aphongal
exerciser clock that can be preset o prowde regular
gaaroica periode. Typically ng eseicisar oan ne sellar
tme of s1ar, lengih of run, anc day a8 week

LOW JOPERATING TEMPERATURES

If rapid gereratar zet atartz are requitad in 0w gmbent
temperatld-es. enging coclan nesiers snould be LEeG
sa that best combston temperatgres exst at stadt-up
Optional plumbing packages, and healers o maten ot -
ity wa'tages =Aan be obtainec from yeur distnbgicr See
Figura 2-B, “cr caclant neater examples

I To pvodd dempge lo healer, be sore
A CAJTION e soolimy spystem 2 fell befare
appiying powar io [he Bealer.
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Section 3. Troubleshooting

Tris sect’'on containg suggestad trolbleshaoting pra-
cacures. The operalor shoulc paricdically redizay the
rercaustian ara Operation s2clicns &l 1his mangal B
mas) sfleclve’y diagnose a fadlt conditior and sefdorm
prooer corractive actcn. When a ‘aut acoors daring
Cpurahzn. perlorm tne lollowirg. Fer any symptaom not
hited, contact your distr-EButor or agsistarce.

Slence Aarm Feora (il sounding) by placing e
Llarn witen 1o SILEMGS pasition (sae Figure 2-1).
Fewiew 3l l3cl: -ndicator larps on contral parels
[see Figure 3-1).

Feler to Taale 3-1 te helg determine Fadal condition
and proper cor-ective actiar.

Forary symetaT natl'sted, camlact your distributor
or @smislar e,

For a~w correchive action that renu res th= batleries
tz "ema’n connecied. conirod parels 1o ke cpened,
conduit box covers removed or the generatcr set
cgperaiing. on:y qualified, well-ira.ned =arvice per-
=cnnel shou.d perorm. Santact your cistribuior.

—4| Incorrec! service or replacemeny
:.&W.&F_!HLHG el paris can result jn sevare per-
senal imjury or deaih, and equipmant demage. Ser-

vice personnel must e gualiiifed ta perfarm elec-
Irical ang mechaniea] serviee.

Siop gereralgor 3 ngl alrgady shut down Place
RManyal aod Asomatic Start swilches o OF F posman
[see Figure 3-1).

Dezcgnnedt the negatee (-1 Datery cahle Irom the
Ceneralar set slarng batteres

e iam o | Aceieenial starting of b G-
AWARNING | oy set Quring froubmsnosling
Carl CAUSE S vent plrronalinfury ardeadh. Disabie
the generator 3! by discorieching Une mgrdlive f-}
b tiary cable bafone tracbikshoohing.

Perfifm necessary carmeclive acionish,

Feplace all covers or shraod ing remaved, and close
cankral pangls f opened.

Becornect generator sel nagatrs [+) batary cable
ko siaing bakteriss

Seview Prostart Checks in Qoaralion seclion.

Il the facl conditton was relaztad o an autcmalic
start furclion o the generator sl cortrols, The
Autormalic swilch can ba depressed ta TEST pasilron
o siar the Gensel

Farierm Slartngand Sopping pracedures, arnd Cper-
alir:g CTheckein Gperafionsection i confirm araper
unil ocparation.

3-1

FeULT
IKCICA™N

“""-J_Tf‘"'ﬁ“
e i
R T
- YR . ga='
RAEL S TR S
o T R
Ly e s — e
! '._Hq‘_"#}. l____E:_\_ -._'rl.:,
I - r. .
g _E' -\.f_l__.- -
[a® ¥ &

MAKLE, STRAT. L7

SaToH AUTCHATIS Sve T H
PSS T G " STAST
) ? SAITEH
i
s [ ]

i Lo 1611

FIGURE 3-1 GENERATOM SET CONTHCL PANEL



 HWARNING |

TABLE 2-1, TROUBLESHOOTIMG

should perforar sarvice procedures. Revigw Jalety Procaulions o page i and i,

Many trovbleshosaling procedures gresent Razards which can result in severe peron! frijury &r
death. dnly gualified gervice gersorne! with knowlege of fuels, electricity, and maskinery hazards

SYMPTOM

CURRECTIVE ACTION

1.

E.‘ngi.'iu.s; wil rot crank I
Aisc eler btz 0w BATTERY WO_TASE. :
step "3

Engna 5133 fram Manua. Start conirols !
oLt el cob sam dulomaticadly or fram a '
re~—3ie panel iNote: The gutomeatic Start

SellCh meest b in ihe Aulo pasitior. far

Atomal ¢ or rendie sianing.)

1 Indicates possible faall with cenirziar slading
syslem. Check lar ito fllowing cond.hions:
A, Faulz lamp on, Cerrecl fadll and reset contrel.
b. Poor battery cable conneclions. Glean the

batiery cable werminals and bghien all o=

Con nEstions,

<. Macnarged o defactes batiery. Aecharge or
replace the Danery,

d, Santact your d-stnboter M assislance il rone of
fhe abewe apal s,

2. Aramols ciicut Breaker s ipped, rése breaker
and restart Sontact your distribuior 1| breaxar
s aler reseling,

Bercle winng carnechsns ae incoract
Beview all remale slarl wirieg, correct a5 needad.

Hg AT oulaut vallage.

3 Conlirm 1has Exciter Switch is al ON position.

Voltage regulatcn s inoperaiva, Refe: [ leiea! Staet
ang Checky and Adhusimenrs seckons for voltage
check ang st et o-ooedares, Conmlacl your
dgtnbrate: i vokage buld-uu s stil a prablem.

Legere cuas anc fnen sn by doen,
GUEZS2EZC A hibts

d. lngicales engine nac axceedsd nprmzl operanng
speed. Cortact yoar 4 strinwcter for sarace.

h

L DL FRES lamp g v e shuls
dowr ROTE: Se= algz seg 12,

[

Ircicates encing o pressare Fas argppen 10 ©F G
1583 kra). Creck ollevel | nas aac files 1ol syskam
i= zkey bul cil -evel s low, reglen:sh Renat conleod
ard restart. Comact waer Qigirib tar F ol presgare i
nat in he rence of 20 B %) pe 1345 o E20 kD2a,

Lo

HIEMNG SO0 _ANT TLMF lamp ligrs,
Enaina =nues down

srdicztes engine Ras overhealed (engne coo ant
lemperature nas risgn above 323°F 1065 ar coa-
rant lewvel is low |sets witn goolant leve. sensgr
Allcw engine 1o ool dowr complately belore pre-
ceeding with the ol s wing cnecks
a. Gheck canlant leve! ard replenizn il low.
Loak for possible osalart isakane ooingg and
repar if necessan.
k. Check for gnstruct.eng te o00ing airtlow and
Carregt B MeCESSAnY,
¢. Check for & shpoing far bel, tighlen (f icos:
a. Reset goneral and restant after ocahng ang Gor-
recting prablem, Contac: yaur Dstmibutar i none
o the above apples,

U

31-2



TABLE 3-1, TROUBLESHOOTING [Confinued)

i'ﬂ.WAHNIHG | Many trauesiroohing procedures prasant farards which can result in SEYere personal JMUry or
- s deatfr, Oy gualified service persommal with knowledge of fuels, elecincdy, and machinery hazards
sheuld perform service procedurts, Feviow Safely Precaulions on paga f and il

SYMPRTOM CORRECTIVE ACTION
7. REMOQT=E STOP lamp lighta. T. Thaz fauit functior 53 progeammed 1o shut doawn
Engine shuls dawn immediately. the gt immedatesy, as in me case of an Emergency

Stop puznbution The sature and Iecahen of he faul
is an gpliongl selection that iz determined whgn the
set ingtalation is desigred. Reler to specifics ol an-
gite equipmeant.

8. PRE LD QL PRES lamp ligh's. Ergire B. Indicates endgine ail pregaure has dropped 1o
cnnhnues to cperate. 18 p3i 124 KFPA).

Il gereraor is powenng criticai loads anc annot og

shy! dowen, wait uatil next snutdown period erd 1hen

farlow s1ep & orocedure. [ 2rgine can be swopped.

fotlow procedurs in slep &

9. PRE HI ENGIME COGLANT TEMP lamp hignts. g Ilndicries enginge has osgur 1o overhert and
Ergine gonting g3 11 operate enging con-ant temperaturg hag rigen by approxi-
ratzly 2 5°F [102°C).
. H gengraloris powser ng ron-criice. and ertical
I loads and carnar B2 oot down, wuse the f5lowing
! a Feduce gcacd if possible by tuming off nor-
crhical lpads
b Creck mninlets 2nd guiles and remave ary
chalruchion s 16 Zitiow
6 Gpen d0nrs o werdows n Qen2rafar area 1o
argase venhlahsn
Il engne an be skapped, Filgw oracedurs n 3o 6

17, L2 ENCE TERP lamp hgts, 5elmon stancky 10, Inghzales eng ne conlant healer is rol operating

miged @ By o5 e Sl oporatieyg o s el S dabeg Somart Shecs 1or the
fc-ll-;jwl:'lg condilhions
iLar g gt ls wher argire coolarl a. Gapkam healgr rol corneciad o power
Larrceralor e 1 TOFF 031 =07 aor laweer, supply Chec 1or Blown fugse o disconnecles
Sinew the lamp gaes oul aler the orgire healar 2org ard Sorrec] 33 requiret
warnes up, there shocld be no cacsc far alarm b, Check £25 Iow eoglart level ang replanmish
i it rentaur s lightacd danng bl generalor il requires, Lack tor possibla conlant legkage
sat cperation .} ports and repart as reguired
G Gontact your Eistifutos F ngre of the above
apales
1. CONTROL MOT IN AUTO lamp flastas. 11, Indcales Avtamatic Slan swilch is nge sl AUTD

: posisian whizh aill prevent autamatic s1aming.
Wi The Gulomate Sta switch o the ALITCY posi-
ian will stop ke lamp fashing and enakile automatic
starkiog.
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[awaruING

TABLE 3-t. TROUBLESHOOTING {Conlinued}

show!d perlarm service procedures, Aeview Sataty Precaufions on page J and ..

Many froubleshootling procedures pretenl hazards which can rasoll i Severe personal injury ar
oeaith, Oty guafified service personne! with Kpowledge of fusls, aleciricity, and machinery hazsrds

12,

SYMPTOM

Ergine crar ks but will =gk 2120,
OVERCHAMK lamp lghls and engine
=lops cran<ing

Cor.
Engine runz shuls cown, and LD OIL
FRES lamp lights

rr—.

CORRECTIVE ACTION

| 12, Indicates poasibie el sysiem or air intaka probler.
a. Check for empty fuel tank, fuel [eaks, or
plugged el lines and correst as required.
b Check lor dicty fuel filkee andg replace it
CNECRESENY (588 MAinfendnid saclon).
. Also check For fugl shulall walees ot open,
and teaks intg suction line, ate.
d. Check lor dirty or plugged air lider and
repiace il neCcessary (s&ee Mainianance
section.)
. Refer 1o ziep 5
Reset the contral and restast aler corracting the
problem. Contac! your destnbutcr Mr sarvice il
none of the above applies. .

=4

=4

13,

Lo FLEL lamp lights,
Engine continyes 1o ron.

LE FLIEL larnp lights. Engne shuts down end
L Sl PRES larmp lrghis.

GEM SETUNDER LCAD lama lights, when
atlemnpling ta skarl generatar set, EXCITER
SWITSH trepe o OFF pasition.

o

DWW BATTEAY YOLTASE iamp lights

13 Indicates diesel fugl supply 1& runnming low. Check

fuel supply and replenisk as réguired.

Ingdicales angine has run out af fual, Check fuel
teved and replenish s redquired.

Femgve all 20362 Irom generator st Reset
Exciler Switch Lo O positian.

14,

15, Poor battery cable conneclians. Clean the battery

cabie baeminals and tighten all connectiona

Cischarged or daleclive batery. Pecharge 4 repace
the baligny.

BATTERY CHARGER FAILLIRE lamp Irghis,

6. Feler i Baliery charger unil and remedy candilian.

Sed-maunled circuit braaker tripped

—_

. The aplicnl lina circuit brezker mounia on the
generalor Cenduit box. i she laad excesds the cirguat
bBreakar currart raling, tha circuit breaker will gpen
ke praven? e generator from being overlgaded.
thra circuit braakar frips, locate the courge gf the
cwarlaad and cerrect as required. Mansally reset the
breaker i reconnect ke load o the qenerator.
Optianal shurl irip funclions can cause Ihe genesa-
tor sal 1o shut down and will require resetting ihe
contral
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Section 4. Maintenance

E=:ablisn z2nd adrers ta a defirite schedule Fas mainte-
narceand =ervice bazsd on the applizaten and 3ave-iry
cf*Feeny rommerl.zEled-1 zovers tha recamrenced
=B-yiz= irtervss Fa- a gemarator sl on steacky sere 02
Hthz =7 w [ o= s2bjecied o eetreme operazing zond--
tiors, the =e~ice .niervals should B2 reduced accard-
ingly. Some cl lhetactors thatcan efe st ke manienanc =
=cmeddle are the falowing:

Carsclw Ihoyao- esiabater FEhe genarston sl wil- e
subeciesl 10 &y eslrgsg Soeralng congi ing and
cedarening 5. table senaduie of mprterangs Use ine
FURTING G718 Mt b kegp an dccurate r ofal sgrvize
perprmec frr warcarty suppor. Padarm sl gesvige &t
thatmepencd irticaten or atter the number of aparann g
Fours indicatad whichesar cocurs frgl. Use Takle 4-!
todetermene tne mainiegnance required ard theq refario
the zecticns 1nat follow for tRe correct serece

® Llze fcr cortiruoas duty lorime power) procadires.

* Exireme: ir ambient ;emperatare . ]

* Exvosure fo slements AWRRNING | < e pereonat iy
* Exnosure 1o sall water ar death. Disconnect Ihe negative hattery cable before
® Exooszure 1o w ndblown dostor sand repairs are made to the engine, confrols, or generator.

TABLE 4-1. MAINTENARCE SCHEDULE
! SERYICE TIME
! Draily Waekly Monthly E Mouriihs Y¥early
ar or or or or
after aler i after ' ater ater
MAIMTEHANCE CHECK d houra S0 hoars | 100 hours | 250 hours 500 hours

Irspect Gereralor Set U O i

Check Soglact Heater .o -- - :
Check D Leve . ET ' 5

Check Soglartlevel A S

Chock an Cleanar [Cloanl rogured; o Kt b

Chuck Batery Cha'nny Syglen . e

Chieck Drve Bel [ensian B ! %t L

Check Fudl _owel o % i

Dra1 Exhausl Condensabior Trad . o % . i -

Check Bahery Leve rSpec g Gravily ) ] ; !

Check Generaner Ar Oul'e o X L |

Drais Waler ! Secimenl rormn Fug 7arks o ) T S !

Check Antifraezs anc COA Concenirasion ' i , - i

Cl=an Gureralor Aszemaly . - LS

Chaace Craakease il amd Filter I o EA !

Check Feat Excnanger P'ugs (il equipped: ' L !

Chaace Coolani Fi tar ' o X _!_

Cka-sge Air Clea-ar Element : L xf —

Claar C-aakcass Breathe s . ) ; ¥
| “hange “ue: Filtars 5 : - _;_ x . —4
Clzan Coolng Sysiam I i i o

. Gkosa iz o, fupd, coolrg, a0z =xnausl leaks, Creck sxhaos: sysiem asdiby 3007 0 308w & P P2 Gararame 587 ranmng

Hrane ary fass mmmediaks v
© . Zarotm A%tz ede in Rxemaly cashy oo fioas.
4w saqlly Sheck Seds o RwIRRroe e Zpage.
1.t o ar mses 5 el b remeses water 2ad sodimers

4-1
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EHECE 8 ral ST SYETEY GENERATOR 5ET INSPECTION

[ 1] = = =54
BEEnns, TR LEATs Gunng cparation. e alert ior prablems inal could create
ungafe cr harardous conditions. The following sectiors
cover seversl areas that should be frequently inspecte;
10 prowide centinued srle aperalian.

Exhausl System

With the generatcr set operalng, nspeci the entire
exhausi zystem vizuRlly and audibly (2ee Fuguie 4-1)
includirg the exhauzt manifaid, turbocharger, myfiler,
anrd exhaust pipe. Chack for leaks at all cornections,
welds, qaskeis, and joinis and alsge make sare that
exhBust pipes are not heating surreunding areass ' 7 -
excessivaly. If any leas are delecied, shut dewn the

i

|!__. # generztor st ard nave leaxs carrectad immedialgly.
L=k |

[ ke ' Inhalation of exhaus] gages &30 reself
|H-=..'_=H‘| |i AWARNING | o' o ricus pargonal injury or deatth.
) | Be sure degdly exhaust gas is piped cotzide and away
.|_':_.__,-:! ;. from windows, 0oers or cther inlels ha befaing.

Fuel Systern

Wik the generazor set oparate g inspect the du el Supph
nnes, relurn lings, fitgrzs and fitings or eaks (ses
Fours a-1) Gheciany leable sechcns for curs, cracks
and abrasiors ard mase Surg tney are rod cubbing
agansl anythirg ihat could cause breakage If any eaks
ara detacled, have them carrecied immediasgiy.

SHECE TOEL BFARTEW
SO IPsFaTA FOA 1L FRES
LIS L S (R
s AFT A5 L NES

= S TFRA
&L TR Ta

Wi i Tgnitior of fuel can cacse serious

EWAHNING persanal fmury or dgath by fire or

. axplasian, B peal permit any Name, it cigariie, Spark,

FIGURE 4-1 EXHALIST AMD FUEL SYSTEM CHECHS il tighl, arcing aguipment, dr odher igneitar rear e
fuel 5y siam,



AC Electrical System

Chec+ike foilowing wnile e cenerator selis cperating:
oikerwize measure icad lires L1, L2, 2nd L3 u=ing the
ApEropriate &5 melar.

Freguency Meter: The aenaraicr ‘recuercy shouid be
elzble and ‘he read'rg snould Ba the =ame a5 Llhe dala
t=g rating [50 or G0 Hzh.

AT Woltmatber: Turn the onase selecior Swilch e cach
| ne-la-I'ne phaze =electicn =hawn an ke <205 scale
[L1-Li2 onsingle phase sets, L7 -L3 L2-L5, ang L3-L1 a0
three phase sets] Fead the AL walmete using the
upoer ar lower scale as indicaled by e scale ndicatoer
| ght. Tae .ine-to-lire velage(s Should befho same a5
tha set data tag rating, un'ess the generaser has been
recannacked dureg instalatian.

AC Ammeler; Turn the ahase selacior Switch 1o each
phase saleclon shown a1lhe anps scale (L1Tand LE on
singla prase sais; L1, L2 ard L3 an th-ea phase sels),
Feac e ammeater using the upper o |Ower SCa: 8%
indicaled by the =cale indicator light. 8 ro-load, e
currert readirgs should be zéra, With a [cad anpliesd.
each hra carreni shieuld be abous Lhe same.

DC Electrical System

Lheck the lolzpwwng while 1he gereraior sel i= not
Qperating.

Faull Lampg:\Withihe generater set stoppad [Aurtomatic
21 gwitch in OFF posihgonp gctuake ihe Lamp Test
swilzh Werity ihat all ndicgior lamps are a0 And ther
‘glease switch Contact your distriputen f any lamps do
Ak elluminale

Starting BaMeres; Cneck the larmingis on the haterny
far clean and bght conmectians, Loase or corragad
SONAEETNS creale resstance which can hinder starting.
Cleas and reccrnect the batlery cadles iflodse. Always
dizcarnecl both ends of the negative batery cable.
Aecanmect one end 91 1he cable 10 the negative batery
lerenal and the other end 10 ground, This will make
sure that any arcang will B Away fram {he hatery and
It hikely RO 1gmile axpi csive Datlery Qases

e | IEiion of erposive Datlery gases
ﬂWﬂ;ﬁHng CAMN CEUSE Sarerd parsoralinjury, Do
ol smake while servicing batisning,

AC

wOLTWETE=

SRESLIESIY
WET=FR

1y EF

-
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FIQLAE 4-2. AL ELECTRICHL S5YSTEM CHECKS

ZATZH
b

FIGLURE 4-]. FALULT LAMP CHECK

BATTERY REGATINE
LAOMMETEIN

ITAATING MOTOR

Sl EMCID

BaTTER T PIELTIVE

GonreECTION

T |31 12-W0HT

BATTERIE: [ Lol -

FILLIAE 4.9, BATTERY CONMECTIDNG CHECK
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Mechanical

Follow warnng belaw oefore proceedirg. Witk 1he
grneratcr se15tapped, check jor laose teliz anc filkings.
Baking naskets anahoses orany signs of mechan.cal
damage (see Figura &-5). F ary prab:ems arc lound.
hawe iFes corrected immediately, With the e runnog,
listen for any droseal noises that may indicale mech-
anigal problems and check the cil oressurs [redquenily
Irvestigate anvthir g that indicates possible mechameal
prohiems.

[ rie s s Accidertal slarling of Hee gencralor
LWARNING, or can cause sevare personal injury
ef Jesih. Hlace the Automaiic Skart swilch o OFF poci-
flon and dizconnect the negabive (-] baffery £abie
metare inspecling gemeraior sei,

LUBRICATION SYSTEM

Tre lubrgation sysiem nus! be primed and hilled wosh al
ofthe -ezommended coassificaticn and viscos by Feler
ke lagtalishian — Specifications section for lubneahng
Gl Sagacity.

Qil AR Classilicalion

Toetubricalng o recommerded far turbocharged dia-
sel angires i APL A nanzan Petralewm Instilste) Class
CCOCO weth @ maxem o sulghated ash conlent of 1.8%
parcert dils e s class s3lsfy IRe eng:ne manuiastur-
er & rECEm me 1yl S5 M Sauslacigry aperaton arder
mos! carditars. & boak ensited 'Lihezabing
Oils Data Book” is avalable Irom DRAA (Erging Manu-
facturers Assoc-at onithal izl Lhe sommgezially aval-
atle cils by Erand name aac 1he corresponding AP
clzesificatcn Cnse an ol s salected, s nat mieat with
ails of another c.assil cabion ar aranc,

il Viscosily

The viscesity o4 an cil w o measure al i1 resstanose 10
fow al cerar speciled lemperaturas, DIz that can
maegtaath low (07 F ar <135 31 aad gk (E125F or 130°8)
temperaturs {low requirements are labeled a3 meltigrade
ar mu:Niviscosity a.ds. Mulgrade ong that mest the AR
clagsif caticn reguirements ares recommended. The use
ol a multigrage ail will improve 91 SGnircl, improve
ENGINE Cran<irg in cold weather. mauntan adequate
luprication, and can alsc contrsbulbe B smiproves fuegl
EZCTICMY.



Table 32 skhows dhie ol wscosly grades R ae
recommanded or vareus ambien emperalares, Use
snly e wizec sty grades shown o the 1able, Cummmnsg
does el recdmmard ihe Lge of & wryle grade cil

Whun selecthing Ll o wiscosily, oics 10 grade thal is
pgg et Ao e west lemperatuse e2pested, Dilthatis oo
thick gy resull i a lac of lubricahcn whenthg engineg
in started, Crange il wiss0sity grade a5 necessaey for
geasaral chimala cranges

Gil Wiscosily lor Extreme Celd

Cumming recommends uging & synthelic lubrigeting oi
when the ambisnt temparature iz consigiently below
-13°F (-28"C) and ihere 9 no prowisien 1o keep the
gngine warm Use an SAESW grace synihetic oil
prowvided 1 mests ing fellawing reguiremenis:

AL clags COSCD
* Suiphaled ash content dags ngd exceed 1.85 percent

* Pour point s 9°F [5%C] below 1he lowest expacied
lempesaiure fminlum)

® Yiscasdy i3 10,003 mPaes (marimum] & -31°F
[-35*Cland 4.1 mm2s s mnimom) a1 21 2°F 1307 Gl

Do na use & peroleum bases VW grade ol for extreme
cald sinca il usually will nat periarm satisfaciorily

Engine Gil Levat

Check Jhe engine cii level duting engive shotddwn
periada at the intervals specified in Tabla 4-1. The oil
dipsi:ck and fill part are iocated on tha righl ssda of he
engne [see Figere 4-f). The dipstck ic stamped with
fugn and low marks 1o indicate the level ol il in D
crankcase. For accurate readings, ehui off tha enging
ard wait Bpprazimately 15 mingles oefore checking the
aillevel. This allgws qi! in ihe cpper porion ofihe engine
to drain nack inte the crankoase.

LCrankeaze preszurs can biow oul ied
AWARNING ol and causa aaroas boms, Co NOT
chack gl while e gereraiar is aperaling.

Keepthe ail level 45 near ps peasible 1o the highmark on
the gipstick Hemowe the il fill gap and edd oil of tha
agime LP| classdicefion angd brand when necessary.
Check anil log book b condirm @il wiggosity ta use.

Do nai oparetie the engine with the o
A CAUTION ferel bedow fhelow mark or abave the
high mark, Qvertilling ceuvses fopming or gerabion of
the oif, winile aperalion beiow (he fow mark causas ioss
of wil presiunt.
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TABLE 4-2. OIL WISCOSITY GRADE SELECTIOHN

AMEIENT TEMPEAATURE

LSAE WISCUSiTT GHADE

- AF 1 EATS ano BElcw i
14T o 2AFF ) ASF m A5CE

Sneizllawirg sozuon
10w 3%

145 L w]*C] ard abowe i 15 a5
a2 %S ard aaove a0y -2
GIPSTICK

oiL FiL.

[~ bl ]

FIGURE a.% QIL GIFSTICK ANG FiL), CAF
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0il and Filler Change

Change the ol and filler a1 the imteraals récammer ded
n Table 4-1 LUge o that meeds e APT Class heabion
ang wisCOsihy requirgments

1. Stattne qQeEnerater 5814 ned Allow FrgIene T L[

to gperatng temperatere ard ther shot Qeneralor
set ofl. Enzure tnal Autamatic S1a gwileh (5 at GFF
pasihcn ane the regatee [-) battery cable s disgon-
necled te avoic Agcidental start-ua daring 1his
progedore,

Rzmove the cil dra:n plug or apen the draen e lee
and callect :ke engine 21 n 2 sailable size wasie
confaineg:. When the crankcase 5 dva:ned, replace

*Ine il drain plig ar close the dran valve Torgue e

e

ail drain plug to GB0-70 -l [§1-95 Mam)|
Lnzcrew the ail [iler and dscard.

Apply alichtcoatalniltotng gasket sealing surta e
af the new f.12er ard ' fiter with ¢ 280, new il
nsizli dilter and figaten 273 1ern by hard afler ihe
sen touzhes the sealirg surface ol ine brackes, Co
nipt owertighien.

F:dr:ke crankeazss with the amaunt of o 1o ack v
read ng al igh mare of ipshck

Qazonner! the negdines (- starhng bahiory cabls,
st the engite ang 2k ock 1OF 20 leaks,
Shut o e ganging, wal 15 nun es and ther check
Chaz 2 ] bz A on' of regonresd

T A Ok (K | e FEMRCESE DressuUre cam Blow out ol
AWARNING

pil and cause seripus burms. Do NOT

chack ol while the generadar 58t is operating.



CRAMKCASE BREATHERS

Qo ot anc slean the cransoase breathers pithe irter-
wal speciled i Table 4-1.

1 Femawe wing nut, lat washar and rubber washe:
haldrg Geger, it cover and swirg away from friter
fsgen by,

? Liftoul breatner ctamert, vapor element and geaket.

2 Clean all parts with approvad sclwvent Gy with
compressed air 130 psif 207 kPa recommended).

4 Inspec ol parts. renlace it nacassany.

% Reassemble fidker assembly, replace cover end
Socure,

COOLING SYSTEM

The caalng syslem must be rafilled |radiator and neat
e shiang e betara baing dparaled. The cooling sy3iem
Ca pacny o e Slardard wnil with se1 meounied radialar
15 shawn w 1haE Jesfalialion — Bpecilicelions secticn.

: The healer must moi be operated
-_.ﬂ.C.ﬁ.UTIGN whifa tha comling &ystem iz amaly ar
whtgr Mhé angine is ruaning or damage fo bhe haaler will
QLG

Coolant Lewal

Checs the caalart leval during shutdown periods at the
irterva.s specified :n Tehle 4-1. Remave the radalar
cap afer allcwing the enging ta cagl ard «f necessary,
aod coolant uniilthe levelis near the Wop ofine radialar
528 Figare 4-90 Use & G0 ant solhon 1hal meess e

ang-ne coolan regy remenis.

| Contactwilh hot coolan! tan rasuilin
‘:"WM Serfous burns. Atfow cosling $yslem
ter e before REasing pressure ard rermoying radizior
(T

i High Engirte Temperatura Culol will
|A% shul down erhiife in an overhaa!
comditian anly i Saafant is sofficienbly g o physicaliy
contact sholdown Switch, Lass of coolant will affow
engine (o averhead withowd gretection of shuidown
derice and cause Severe damage (o the engine. i is
theretone pmperadive thal adeguale sagine coalant lay-
¢z b miaimained {o provide cperalional integrity of
cepfitd Svsidt and angine coman! o verfiea! shuldown
pretection, For besi profeciion, be sureuni is agquippad
with opticaal Coofart Level Sensor and Sheddowr.

q-7
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FIGUHE 4-16. STAMOGAAD SET-WMAOUNTED RADIATOR
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FIZURE q.11. TYPICAL HEAT EXCHAMGER 5Y5TEM

Cooalanl Requirements

Te water usac farengine coolan sty [ be clean, o
in mineral cortart, and fres of any coriasive chormicals
suchasch oride, sulohale, aracic Gereraly. any waler
thar is suitaple for drinking car be treated 120 use oy
engine cooiant.

Goehng syslems musi b= orolecied wath & permawenl
bype anlilresze. Mix fhe water and anttfreeze in the pro-
potior recommendsd by the scppher or e lowesl
axpecled arkbien:lempearaicre. Do not wse an antiiregze
lhal rantains arti-leak add.tives. The water lilter 2lamen
~wilt rao the additives and passib.y pecome Clogged,

M " Do onor wse antifrecee with a0 anli-
L CAUTION ook formula. The stop feak element
can prevent or retard e coolant fow thraugh the lilter
therely aliminating the fillering process compiehery,

Atk —~  Loniae with hof eoelgr! ean reduldid
M gerious hurms. Do nel Hesd Aol pres -
surired coolamt from 8 closed coaling sysfem. Allow
system 10 coof before removing pressune cap,

Fiiling the Cuoling Sysiem

{Standasd Radiatgr and Heal Exchangar Sals)

Remave the cochng system pressure cap ard il 1me
system with watgr/anhfreeze mugiurg, On ke inftial fil,
the precharge costant e isee Figure 4-12) will ava-
maticaly acd 1he reguired andi-corrasion chemicals to
the mocling sy3iemn

Fill the fooing syslem w th proper antifreezeswaier
SOCA mistyre 3130 ard opergle the argine to 194°F
fBTC lemnpesature and cheok for leaks. Siop engire

and eepdr "edks flound.

i Bt sure the eleclric solenoid valve
_ﬂEALITIDN wsed with heat exchanger cooled
$¢15 15 open belfore initfally slarbing unit 1o allow cool-
ant ehambers {o L Otherwise averhealimg and dam-
dge 1o e angine CaAn resurl

Coolan Filter

Ywhen changing the coolani filler, replace the DCA pre-
chargeelement filbar with the DCA senvice elemeni filter
A eer she sbizod glamert change, cnecs the 004 concen-
rationr Lo ensure that adequate carrcsion protection 5
rneirta nec, Each tme the cooling =ystem (52t maLnteg
radialos i drainad, insfall a new DCA pre-charge eie-
meni waler filter te bring the OCA cenceniral-on up 1o
the recommended leyvel.

4-8



T Servies;
1. Clego the shutot valees,
2. Wmsgrew the coclani filkers and qiscard.

r i Corfact with hod coolamt can
4 WARNIMNG, resut ir severs burns. Do nof

bieed herl, préessurized coofant frem a closad cool-
fng sysfent. Allaw sysitem o cool before
retavimg fiflars,

3 Apply a hghd coat of lubricating il 1o the gaskat
surlace

4. nslallnew fillersand tighlen by hand urtilihe sea s
(gl keush thes e head. Tighten an additioral one-
hiaf {2 tree-faadhs tum,

5 Qper the shulaf] valyes,

Cleaning and Flushing lhe Cooling Systam

Tre coaing system musl og Clean and free of rust anc
acale if g 40 pertarm prapery, Ute arly coclan: that
MEels the 8A30e red uirerien s,

Chemical Clesning: Thoroughly clean the cooling
syatem 1 iest and scala have collecied on the engine
walar jacket oF i the radiater. Rustand scale slow cown
P2t Irgrsfor and cam bleck the coofan flow. Use a good
Cading Sysigm clearer such as sodium oisulphate ar
Coudhz 82 and ‘wllow the instruotians provided oy the
suppalr, Folew up by neutralizing and Huzhing with
G wWilleT,

Flusfring: Flush the recizter arc black after clean.ng ar
belore relilling the =y=tam witn new soclant ps loliows
[refer te Figure &-' 3]

i Drzin Cocling System

A Dizcannes: coolant heater fian A0 powar
sourse f 2quipped

B. Hemowve radiator!evpans:isn ok cap,

Open tne raoiator draincock, anc disccnmedst
'Ccwer raciatnr hose frare radigboe, ar, remowee
drain plag from heal excnangsar

Jpen cil goaler dre.nzock,

Opean thermastat haus.ng dram plug.

Qpen ovlinder Blagk araincock,

Alcwa sestem b drain Gompletely

S'pss cybrder Block, tharmastal hocsing, and
it conler drairs,
Coose the radialar draircock, and racofnestihe
lwer FAd@Icr Ndde, g oreplace driin plug b
Feal axcnanger,

L1

I {pmmo
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2 Flush Cuaiing Syslem
A Fi'l coaline sysiem with ¢ ean waler 0 nel
irstal: rad:alors ezpans. on tank cap

B. Operata engine lor 5 mirutes ik ke coclan:
lemparaturs abave 194°F (050,

Z. Bhut 2% engine and drain coohng system (see
Dran Cooling Sys'em].
H the saker beng drained 15 skl derty, thae aysbam tusl b=
Auriled agamn umbil e warber = clean

[ When fushing water is clean drain completaly.

then reder Lo Filling ke Coaling System, prewviog 3
Ehs sechon.

Heal Exchanger Plugs

Checkshe zing plugsin the heategcnangar and repiace
itthey are groded 1 lass than half their ariginal size. The
frequency of ‘eplacarnenlis dependent on the chemical
redclian 1hal accurs whan the plugs are in contagl with
the raw wate”. Se Figure 4-14.

Goolant Heater

Cherck the operaton of 10 optional coclant neate: by
verifying that ho! coolant (= being dischargeg from the
autlet ok, For aficient cperatior and masicigm e,
Clean the cuclam healer whanever the coaling Sysier i
drained Yer flushirg

To Service:
1. Femowe AD gawer fiomm Zocian; healer.
1 Fadure i@ remove AC power

W‘E gresenfy & shock harard and
Caft £AURE Serighs perfonal njury or death.

Alicw Feater 10 coGl bofare proceeding.

' Cgnlaci wilh holt coolan! can
A WARNING : resul in serious borns. Do mof

Head hel, pressuriied coolen! from a closed cool-
ing Ty stem

[

Famave the nead and valve assembly.
Clean anye scdle depos s ool of the tank.

Fremave healing element and scrape off any scale
depcs 153 have accumueaied on the sheathing
Wher aggniemiiling Iveaded alimirum parts, be swee 1o use
aMdi-paired tompound.

. Restore 800 power to heater a%er system haz been
Tle: wilh caalanl

L



FUEL SYSTEM

Tke engine ha= been primari-y dasigned 1 operald an
Mo, 2 diesel fuels since sach feels hawvea a Figher unergy
cantentand are genetally lawes in cost The engineg wil
also aperate satislaciorily on Mo, 1 fuel ar gther somlar
fugi= il tney medt terain specilcaliond Feler 1 1he
engine narual or consullyeur distribulor or the spacihe
requiremaris il using a non-standard fuel,

Fued Handling Frecautions

Take sppropriate precaukoens be prevent the entran ce of
din, waker, or clier Sontanuranis g fhe fusl sysiem.
Fildeer ror sbravies e doel A5 (B 48 nk, 2 illed,

Igrition of Fee! CET CRUSE Serfous

AWARNING parsaral iy or geath by fire or

explosion. Do not parmitany Name, iff cigarefte, spark,

pited fight, arcirg squipmend, ar ofher fgniter mear the
fuel 5 pitarn,

To aves condensation preblems, keep el supply
tamks as full as pessible by lling up each tme ke
enging is used. In cold wealher, warms luel refurning
from 1ne injeciors heats the el in e supply 1ank, If the
fuel level is low, the Lpper pottion of the Lank ends o
form1 candensation. in warm wealher, both the fuel and
sthetark will be warm curirg the daytima ALmight caal
air -ends 1o lower the tamperatura =@ the tank morg
rapidiy tnan ke temperature al the fual. b fuel [Byel iz
2w, the uppar portion of thetark will cool more ramdly
and tard 10 form condensatior.

Cangengation |water] can cAuse fuel pump and injackar
archems, cloggrg of fugl filters as wel as [Feszing
arch erme Inaddihcn, water mizing with the sulphus in
ine e grmns @n geid wnich can corrode and damages
angng gartg

Fuel Filters

A7 inreswd recammended n Table 4- 5, remove the fuel
hers ang discard [See Figure 4-13). Fili e new filters
weth doeselicelard pod alight coat of fugl or tne sealing
gagket Install and bghlen by hand until the gaskat jusi
Louches e tike: head, Tigbten an additional ore-halfta
lhrps Ao ths af & tuarn.

Fuel wazler!Sedimenl Separator

& walsrd sed:menl separator is narmally nstelted be-
twaen the generator seland 1he ranster tank (i ygect or
the main tank. Thiz separator should be drained ar
cleanad af regular inlarvals as specilked in Tahlg d-7,

PRLJERC TGN
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FIGURE 4-1% FUEL FLTERS




A&H CLEANERE

.1 A

FISURE a-17. AlR CLEANERS {Indaor Type Shown)
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AIR CLEANER

TRe engine &if intase Zomednens should be ckecked at
the imerval wowaled :r Taple 4-1. Tha fracuency of
Crearing of replacicyg an coeaner liler elemanis! is
poire arily fstermined by e cordi Fons that the generatr::
g1 aperalzs in. The rormal duty induor and culdocr air
cleane-s cantair a paper cartndge fiter element which
canbe cleared ang reused dnatdamaged, or ciscarded
anc repmaced. The heavy duty culdoor air cleaner con-
tains dual filgr elements, 1nal san be cleaned aod
reuged, o discarded ang replaced

Ta Service the Air Cleaner

7. Loasen fastengrs and remove 3ir clearer housirg
end cap

2. Remgwe 1he ar hlMer elemesi(s| lrom the flter
hguzing.

A T cean, blow kyw pressure compressed ar (30
P& 207 kD3] theough 1ne gleaantz]. fro = ha inside
10 outside Hold the ro2zle at least 1 inch (25 mm)
avway be avoid damaging the element,

4 Spak the fites for gl least 15 minoies 0 water and
Conaldsons D400 salvent for equivalent ather
cleanmg sabranll Ed remove sectand carbon az weil
A% .

3. Fingwe wath lean waler | ow pressure)] and allow 10
aird=e. 0c rcl b ow dry with compressed 2ir. Agin-
stetl when Lhe i‘ter elemant is dry. Replace the lilkes
afer bwo clearirgs o aveid sesiricting the aidlgw

| sy e 1 FIfErs showld be hondbag will
HM! care lo praveni demage, §7 ihe

fiflerdaes become damaged, inslall reconrtrended
replacermant gart.



AC GENERATOR
General

The=e genearalors require very little =arvicirg. Pericdic
nzp=eciions, ko coincide with ergire oil changes, wi.l
help previde gaod oedormance.

Remava PG endbell hocsing and geresatar coaling
airima<e cavers Visually  nspect the geresatar iér dusL
dirl and grease, Excessive [Dekqn maliar will dagrade
gene-aior peternarce and Gan lead 1o aeml izl re of not
resrdg g

Chockgeneraor waliage. 1 may be necessary Wemake 1
shghs readjuslaert 10 chkxin ke orelerrcd «ollage at
averaje 10ad. Reler 1 Adfushtents sechon e praper
procedars,

Generator Bearing

Favaing begrnng nspecied (G wearevery 1000 hours, |1
the umib s wsed 1or orime power, Nave the bearing
replazed every 10,000 hgurs or aHer bwa vears, Hihe anlf
i5 used for standby power. have the beanng replaced
every fve vears

BATTERIES

ek the condision of the stariing batterias al the intes-
vai 52ecil:ed :n Tabie 4-1. See that cornectivns ase
cleza~ ard dight. & light coaling of nor-cendadlive
areaze will retard corrosien attermir als. Kaepikaelec-
ralyte =i the propser level akova ine plate= by adding
dist| ed water. Cnecik specilic gravity and rachargs if
b low 1,280,

112he gneraio «et is aperated inan area where the ambient I=mpera:
Iure 15 Canrseicnby abowe 35°F (344G, o apecific gravity of 1.22% is

recommendet 1o reduce slacirolydn wss.

:I igmijion of explosive hatary gases
AL WARNING EEM £3U5E Severe parsonal fmiury. Do
el smoke while servicing hatteries, Wear protaciiva
agron 2nd goggles when clhecking speciic gravidy amd
adding disfifled waleor,

GERERATOR . =
COCAIHG Al TlmIieeT
INTEEE COWERS M-TTEL
FIOURE 4-18. AC SEWERATUA
H10A4 TINE RTINS
5C7_ENZID BATTERy RORITIE -
SAMMESTION
ii “*‘ql
BATTEAY AEGATIVE i f
CONNECTION
TGO ‘2 - 2oL T
BATTEAIZS
E3-1m11

FIGLURE a.19. STARTIMG BATTERY COMNECTIONS
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FIGURE 4-20. CHECKi{MG BATTERIES







Section 5. Installation

GENERAL

“hs secticn of the manuval provices the iallawag
genarztas s=tinslalghon rsl-ustiones:

* “Youming—Recammenaations Far faziening qen-
eratcr 5277 bage and pace reqursmens ornom -
mal cperation and serwcd,

* Mecharica Connections.—Lonnectian peirts 1or
fugl exhalst vantilahicn, and coalirg.

* Eaclrical Conmestions.  Lodxtior of electrcal can-
nectiar ooir ta for te cortral, geaeralar, 2nd starting
Ly ElEm.

INSTALLATION OVERVIEW

Thi sialal on recommer dabiar s in this section apply
L3 Iypical ceneratar el nstallalons with standzrd
madel generator $2'3 (see Figure 3-1). Whenever
cossib g, these recommendal.ens alsa cover fastors
Jdzsigred aptiors or mod fications. However, hecauss
ol the many variab.es in @y installalion. tis notpossibnla
Io provice specific regammerdatians for every situation.
Forengineering gala specilic to tha ganerater 32t, retes
12 lhe spaciizancn and product dala shests Fo-
generator applcahon informatior abadt gensrator set
nstzliaticn or zNy questiens cotanswered by this man.
d1al, cortact yowr d-slsihutar far assistance

Power Rating Faclors

The siandard generator set power ratirg anples 19 sels
usac in stanaby apglicatons. The rating indigatas {he
gerarator auputier the duration of normal utility power
irterraptiona Tre rating was estabizhed for a standard
radialor cogled Generaloe =82 ranring nn diesel fyel and
aperati~c At ke e relerenced Produgt Data Soeg
conditons.

Cumm.ng alze Fas pablisked ratngs - aptiarai prima
e’ SE0E. S0ts wathoot lans and s&1s il sharl stack
Aenerxiors A | Ganeratar Set Data Tags will show such
ralngs B0 aons buit with tiesa opiiang,

Fara -anag reltve o otnerapplicat ens, altfudos, gaal-
ing Awslams, or ambizrt mmaeratuees, cantast your
Aisirib lar,

=-1

Applieation and Inslallation

Ar elesir cal power systam musl oo cara’clly pa-rea
ard correcty ir stalled o oroede prager cparatioe. This
v wes twe essentizl elemerts apphcabicn a0 i-stal-
Al

Applicahen (@s il applies ta ganeratos st rstallanans)
Jelers o e dasign ol the comalele powst 3eslom. Tha
gensraler 52t is ony one component in a0 irkegrale
pieyisr Syl thal usually inchodea powear disir B atiar
gqupmerl trarsfer switches, ventilatior s2qu.peoel,
maunlng pads. ang coolirg, exhaust, ang fuel Se3lems
Each corzpanenl mus! be designed sa ke comp oo
gystem will lunchicn as intenced. Application and d2sign
1 Qerertly Jane by spepifying enginesrs or ather
raunad specidlizls. They are rasponzible far the dazign
nf e somplete power svstem and for ke selecton of
fhe ratendls and pradacis recuired,

IrEla Al erer st e acluaisel-up and comm: s5armg
the poewegr S5, The inslallers s=ei-up rne connact ing
VAL S S5 M E0Ans of the system as spegified in the
By8lem Jesigr p-an. Tha caomplexity o1 the 2ysram o .
rmid'ly fesjaires jual-fied electriciana, plurmbers and
sheesmotal workers bo properly complete the v2o0us
seqrenls o' Lhe iastalatian. Reler 9 1ne Typical
Inzlallalien Pgure and Specilications thad ioFow whika
i s Ihis seclion.

Salely Consideratians

The genasratzr sel bas bear, carefyily desgned 1o pro-
vide safe a-o effician! service Howewesr, the Geerall
salety ard reliability ofthe comp: pig syshar s depandeny
on many lactors outside the control of the genaralor sies
manulaciurer. To avoid passible salety nazards. make
all mechanicai and slectrical cannechans by
ganerator sel exactly as specified in this maneal, Al
syzlams =ulesnal to the generatar (fusl, eshausl, elac.
tncal. atc.] mus? comaoly with all applicable codes Mk
cerain all required nspeclians and 18315 have 3820
completed and all code recu remer k5 P awe been sat eliad
bafare carl fyirg the installat.on &3 complats and resdy
lar service.
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SPECIFICATIONS

GEMSET MGDEL"
SYSTEM SO0V TA1 ESOWTAZ GOOVTAZ
N gipah .
TLUMrnE k'] WTA-2E. 51 UTh-23-035 ! WThA-28-G2
Coolat Capneity - o .
Eng ne Tirly 2125 LLE Ga 2185 L5, @al, 1 3125 L5 Gal
Ah Lires BE Liras ) 85 Lilres
Wit Slancard 4 4 IrS Gal ATE IS Gal, : 475 115 Gal
Manhed Agdighor 154 Litres 1530 Lonat | 180 Litres
L. .
Chl Cangenty 22205 Gal. 22215 Gal XEAus G
Nncldes slaneand .4 e B £ Lilvas. \ B4 4 Lilres
by pass lillars) I
Gl Typa ploemmAl digsy -22°F 05 and ate - SAE 20W- 40
Reler b3 podr Cumming Enging MARJal 530 axmrame gl aen
Fueal ASTHM Na 7 Dissal Engnna.Fn.:ﬁ_l_
|FAhar 30 oL GLmmns Engira Manaa ioe analyaic limics.|
F.Jpr pamp I cAapasiby]; 5 ek (1 575 m:
Exmaesd EhaLst BATkprGRRarR (maamum Allasakial 44 nohea HeDr3 3 inahes Hy
o e B TF HArlar 1z w1 FarSed Qg ne I:-!r-ﬂ;--:-g 1or gizea anG koAl
Ehetlrieal T '
O Swtoain Snirg—24 veit ok
Lhargag—zang e gt dreeee, 35 npand, regulined, 34 VDT ousut
Baheries—Twi 15 -uah DG senes soanacied,
A Syslen Fatar 12 wolm genargr 52 Prod ac Dang Sheet e awailaboe vitages ard ealpu? rlirgs.
P — Reler 2 pOuf Qereraror Pradued Cals Sheet 16 applicator dats 21 - nils.

~Th = labke rearesels & Sr9Es- 336000 Sl WTEA-ES jene- 315 587 rodels Somaz) yoar disT-bymr o0 data ol magels rol lisied.

AWARNING

INCORAECT INSTALLATION, SERVICE QR REFLACEMENT GF PARTS CAN RESULT
¥ SEVERE PEASDNAL (NJURY OF DEATH, AND EQUIFMENT DAMAGE. EERAVICE
PERSUNNEL MUST BE QUALIFIED TO PERFGARM ELECTRICAL AND MECHANICAL
CUMPUNENT INSTALLATION,
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MOUNTING THE GENERATOR SET

General

“osl gronerdlar st irstallabens must oe desagned so
thar e ginerator Sl owill Farctiar propsry uncar all
arhspales aneraling Gaadinans, Gse thesainstrections
asa gereral guide only, & alloey tRe pstrucliens of the
cansuing énginader when [ocaling or nsalling any
camgpenents The somplele inslaliation musl corply
with all logal arc state buildeg codes, lire ard-nances
ang afher applicanie regulahens,

Requirements (o be consdered preor 1o insallatior
{reder tg Figure 5-3)
o |evel morning surlace
Adequale Coaling air supply
Adequate reskh rduchon ar
[hscnarge of Zoaling ar
hscnarge of 2xhaust gases
Fuel sysigm ngtallahon
Electncal coneechicns
Accessitliy lor oparation and servicing
Moise I8vels
W brabicn s0iation

Lacalion

Cphnmegenerata set iocalion is datermined by retated
Eystasm s sush as yvendilation, wiring, 1wet, and exhausi.
The sl sh:euld he Iocated as near as pass ble ko the
mair pawe- luse bo,

Provide alzocalicn away from extreme ambient tempers -
turas. Fratect the generaior el iram adwverze weather
conditior s, ard anauthorized personnel.

Mounting

Garerator =215 are mounted on a steel subbase thet
provide= proper suppart Mourt ihe generatar set an A
cubsiantial ard level base surch a8 & cencrete pad. For
meet installations, vibration isolatars between the sub-
base and foundation are required. Comlast your
distributed.

Typcally 31 4-inch diamster, anchared mowenting belis
are usedio secure ihe generatar set subbacse to the figos
to prevent movement Secure the sdabbasedvibration
izolators Leing flat ar bevel washer and hexagon nut for
each Bolt For proper spacing of maanting baltz and et
mounting oimensions, see yowr generator zet outline
drewirg.

Arces: ig Set

Flan for agcgas to the generatar get for sere.c:ng ard
prow:de adequate lighting arpungd the unit For con-
venrence in general semviging sucn a3 the radiatar, fan
hedt. and changing the grankesse gl ihe sudage ol the
mountrg base should be st least § inches 122 mmi
ahowe the fligcr



MECHAMICAL CONNECTIONS

General

The genscatcr set mechianiva system ingtalatian
‘nzlpdes conmecting Fe Tuel gxhal st wentlation and
cosaling systems (s8¢ Figure $-1). Selore startng any
type ol fusl installation. all gestinent state anc loczl
rodes must be compiisd wilh and the installahcn must
be inspacied belore fha et 15 pul ir service.

Fuel System

Cummirs engnes uséd on the generator sets rormally
use A5Tr Mz 2 Dhamel fuel, They will, howeyver, coeraba
or alternate digse fuels witkin the =pecifcations
delineated ir tAe Surnmn s engane manyal.

In all *uel syslem instakataons cleanfiness is of 1he
Ltrost imporlance. Make every £forto prevent enirar ce
of meisure, gitt a7 cantarmrants of any kird, Clean all
‘Lai syslem componenis Beforg nztalling.

sz a1ly comoal bie melal tuel lines B avaid electrolys =
whien faellines must be buried Uge & llexib.e seclian of
tabing between tha engiae ard el supply line jo pro-
wice wibratior isalation. Reler [0 yGur generatar =21 out-
hne drawing Fzr sizes and locations

i Maver use galvanized fuel linas, Fit-
I_'P'ml'm tings or frel fanks. Condensation in
{he tank Brd ines combines with fe soliur in diesef
feel le praduce sulfuric acid, The ring eoaling on gal-
vasired fines or tamks reacts wilh fhe ol and flakes
oIf for confgminahe e fuel

o-5

An alacttic solercwd shuloff valvg 0 the supply line s
recanmarded far all pslalatiors ana regu red lar
indocr auiormats ar ferale 3laring insiatlatiors. Con-
recl by solenand wizes (oike batery ignition circu b
oper [he valve cunng gensrater et operation.

Supply Tank: ' ocalethe fagltznk as close as possidle 1o
ihe generabas set arad «ithin the & ‘ool 1.5 meird) bR
caoacity 9f the lael pump f possiola. Install a Taal lank
nal has sefhcent capac by 10 keap ihe gunaralar et
operaling cantingcua y atfull 'cad for al *east 36 "ours,

' Fuel leaks creafe fire and explosion
WARNING ) oy ards which can result in sevare
personal injury ar dagth. Always use flaribie lobing
between engine ano the frel sugply do Aveid lirte T3 ilure
and (eaks dire o wviBralion. The fuel system mosl mee!
applicable codes.

Ibme mEin L lank is instailed oelow 1l capabditos
o the stancarc fael trensfer pumip, & Lranste? Saak and
Ausiaary pumpwila.scherequired. B a dver RESC 1 &N
luel tank iz insm@led, 2 transéer lank and [10ak valve will
be requoren 19 prevent fuel head pressueds iram baing
placed on the e system compeonenits, See Transfer
Tunk and Figure 5-3, Falowing.
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FIGURE 5-1, TYPICAL FUEL SUPPLY INSTALLATIGN

Transfer Tank (I Used): Fusl trznsker anks a0 csed
whenine stzrndard enging e, pump 0oes ol hgae [=e
capac-ty te craw ke fusl from the supply tark; or 19e
supply 1ank iz overhead and prezents arob.ems ol high
el heac pressore for the cel re.rn

Supplfy Tank Lowar Than Engine:Wilh this neial alioan,
e lransier lank ;= installed near tha cenerator 5 and
wilkiz ke gngine tuai pume lift capahility, but below the
fuel injection system. Install an avxiliary fuel pump as
close s dossibla o 1he suoply any o pump lued teom
the sapply fany b the sransier *Bnk. & Pogl swilch e the
transter jank Sonirols eparatior ol the aux hary rel
Eump,

Thee idmgypdy 1otk [op must be below the ransier tank bap B pegeonnd
+igharhipag e Bie el sepply 1ank 1o the Irancse: Lank.

Pzoarie & & lurn line ‘ram the enging infegtion syatam
reture canrectian o the transfer tark (near the 1op).
Provide a franzler tank owarflow lire ta the spupply tank in
Ccase the oA swateh fals o shut oif 1he Le transfes
IIE1 1 [ +N

Spifted fuel prasenie fhe harald of
AWARNING fire or explasion which can resufl in
sevare parsonaf irfury or death. Provide an averfiow
fine o tha supply fark from Hre raneler fank.

Svpply Tarnk Highar Than Engine: Install he weansler
tznr near the geraratar st bul oelower the luel inpeclon
system. Usze fuel iine at least Az large a3 the uel purp
inlel. The =2ngine fael reture line mu st enier e transier
tank.

Inclege a skhuiolf =clenad in *he 1ee e BiEbwecn Fe
fuel supp ¢ 1anw &ra ine fransfer ank, 0 slaps e low
wien the genaraior sed g af

Engine Fuel Connectiaons

Idenh hicana jags are adachad o the fugl supply Ine
ard fuel returr line connection s by the factore. Flexiple
hrge for carnacting belween the engine and the gia-
fanary fuel |:ne are supplied 2= standard equipgment



Exhausl System

P.pe esim3ust gases to the out=ida o1 any endclasure
Lacate ke exhaust outlel away frarm any air inlets 10
avoid exhaustgases re-emlering Lhe orclosure, Exnaus)
instalazion s are subject o variou s detnental condmcns
gl:cn as extreme heat, infrequent operaian, hanging
Inacs, ste. Regularly imspecl Lhe exkaust system both
visually and audibly o ensure b gntine System remaing

lume tight and safe 1or oparation,

.' ar | Atataiion of wchdus! pases can reaulf
(AL WARNING in severs partonal infury or death.
Usze axtreme cara guring instaffation 1o make sure all
canneckons are secire amd will Aol feak exhausi
gages.

Lise an appraved thimble, or other refractory ingulatiaon
cyetern whare exhaus: pipes pass throcgh wells grpar-
tiions (see Frgura 5-4) Buiid accocding ta all
applicable code requiremants.

i ; inhalation ol 4xhabstgases can reaclt
L‘W n savera persoral Injury or dearh. Do
rtal uvse exhaust heatio warm d room, camparimeniar
sfordge ared.

Rain grps are available farthe discharge end o verdical
exnayst pipes. The rain cap clamps onio the end of the
p:pe and opers dyus o exhavsl discharge forge from the
qereralor 3gt When the generaior se1 s stopped. the
rAl cap awipmatically closes, prowecting Lhe exnaus
syslem from rain, snow, etc.

s 4 sectior 2l ‘laxible exheus! pipe betwedn €rging
and remmnder of exbagst system. Supporl exhau sl Sys.
ter [ minimizeweight zppliedta engine exhaurst outlel
elbew ! tutockargar connestion.

Welgh! appiied to bthe exhaus! sibow
ﬂCNJTl'DH can resulf In furbocfarger damdge,
Suppor! the muffier fnd exhaust piping sa no weaight or
stress 5 appdied 10 e angine exhaust eliow,

Avaid sharp Dends by using sweepirg, long radius
elbnws ard provide &dequale support far mutlers, and
tailpipe. Patch a hosizontal sun of exhaust pipe DOWM-
WARD Lo allaw ary sndisture condencaton bt Srain
away lrom the engine. 1an exhaus! pipe musiba turned
cpward, install & eondersaticn trap sk the poinl whane
the r.ze begins (see Frgure 5-50

Lhield or irsulare exhagst lines il there = danger of
persoral cortact. Allow at least 12 inches (305 mm) of
clzaranceil lhe pipes pass close tos camoustible walt
ar paritcn.
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Yenlilation Syslem

Gererator 22t creats consweab.e heat wh chmast be
remcvee By orapsr wonialcn Quiduar inslalizcians
rely an nataraiae owculahan Imccor pskatlatior s rase
proper ¢ zizec and posikongd wems lor the racuirec
i rfloe

Verts amd Deucis: Far indaor inglalal ens (see Fgure
S-4 locale venls 30 .ncaming ar pAsses through 1ne
immediale area ol the ingtallation pelare exhaustng.
Instal the ar outer b ghar thae me g ek 1o adlow lor
C2INESHON Air MovEment.

a3z thz venls and-ducis so-thgy are large enough o
gllow the regqaired “low rare o1 air The "lree araa” of
cusi=muestb2asla rge 53 e radakar cores, Seler Lo the
Producl Jalz Sheets fac tne 2iflow requirgrments,

Wind wenl resttict frag airflow ifie Dlows dire sty inte the
a.r suhet venl. Locate the outlet wenl 23 1he offecls of
wrdare 2lirirated

Dampars: Darpars can ke wsed e any syslem L Slack
the ai~flaw “Frougr the svenks whe the generalor setis
N2t rerning Trug s somelmnes resessasy o cod cli-
mates 10 kesp the generaior enclosure al a2 normal
temparalers, Jampers must B2 opan when engine is
rLnn ng

Coaling Sysiem

A zal mourted radiaiee weth engine driven lar ic slzrd-
ard on the geresalor se1s GREonal coohng systems
ircads sarrsie radiaic cachkng and heal exchaager
coohng The fellowing brefy coves Ihe nsmllation
requirgments Tor gaeh system

Aadigtor Copling [Siemdara): The sancard racialor
coaling sys1em LsEs & et mounted @diatee wilt an
engire driven pusher repe far Ao ¢ gl the generakcr sel
(sea Figure 5-E). Air i3 puiled from the generatar eng of
the set across the enging and ther forced tnroughk 1ne
radiator. Anairduct adapter lange surrgunds tha radiy -
for gril: to @illow maarting of the air discharge st - -
T

Locale tne 2ir irlet to the rear ol sed ang neqs e oo

Maketkbe airinlet venscpening 1 &1 2 hrnes larger than
the radiator apening.

Locale 1he air outlet direstly in front of e ragdiaka- and
as clasa as passib’e. The effective opeming ares skoul:l
be at lzas® as 'arge as the raciatGr ar2a Length an:d
=hape pfth= air autlet cy st ahoulg ofer oirimem resine.
tior. 1o aiflow. Llse 2 doct of canwas ar skeet melal
between e radizter and the air gul-ed Gpenng Lo pre-
ven: recirollation oF heatea air and provide lor llegble
connection. The outiel apaning si2e must be increased
Frapartiarale 1o ary acdec restoclion causad
by dugting gr loywres

Hefe: ta Spacifins iians g gectan for standard coal -
irg system capacities. and Mambonarice — Cooling Sys-
1em sechon Aor furthor setud procedures.

L LE LR LA T L TTET T
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FIGURE 3.6, WYEHTILATION S¥STEM
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Remrole Radialor [Opliomall: Semrcie radiatz= car ba
Iaca'ed a3 harizortal or a vetical distanc2 fram an
eaging, The horizunia: d'stance is lim ec by the capa-
balitw Gl the engine drive waler pumpg and the maximam
cxlernal Fricl.en Head pressure. Thevertical Sistanceis
Frited Lo Sk e rnas mom Siatic Head prassura which can
L arry Jasedd o coolart sysienn gas<ets and saais with-
cul ladsage of cod-a1) lFom owclant seswenl carmnpo-
nengs, Tre T4ouan and Sralic Head pressures ol each
Gerdetara wciuded b Preducl Dala Shoe.

Twe key desigr consideratiors o oa remate radator
installgnan are 1ne vertical dislar oo (X0 frorn Lhe e igine
carterling lathe radialar lag and e oozl -star ce
1% frgm the enging Front 1o the radialor ceniethng (see
Figue 3-71. 7 hese dislancas daterrm: na it ar y ad ditior al
B0 e o redquree such 85 8 surge lank, acaliary
pumg, A hel wall Becavse af the mary desigr
congide-gl:ens. al remote radalaor nstallal ens must be
cesig el 1o msere lnal the syslem wil dunciior aroperly,
Foallgw e nalrgclons of the consulting engiresr wher
mglalhry 4 rencle radialor =yrstem.

Heat Exchangar {Opticnafy; Hest excharges cacled
zets (zee Figare -1 do reluse a curesnl irial rgdisicr
Insieac, 3 canstantly cnanging walker o ceoising P oal
excnangar whohin lun cocls %o ergire 2050300 Sul

ficiert gir maverant ard fresk e sl e gealab e to
disoersa eal rgdiated lign T Real @achange:.

Ta prowide Ul cerl wrlow, gging racm verhlahon
ans may b coquired Size tha tang koremove all Fegt
e e 2 T s By BRE Gerneralis et e2hAu s peoss
and ather heal progducing equpmert Maintanng a
fernporaters difleranbal ol 207 6 30°F 11710 2750 5
wsLaly sahglaciony,

This cagling systam wges A gheli ane tibe fype neal
exchanger nstead of she standard radator and fan.
Erare jacke! coolant ¢.rzolates trrgugh the shell 5 Aa
o the et exchanger, while the co@ing watar i
parmaed thrgegh the wbes. Erging coolznt and raw
wialer o ot mix Tos rpe of caolrg separaton is
Metessary DECA sse the rdw watar Corfzing oaleg iorm ng
imouribies and [acss ¢orasiar inhibidors.

FILLEH ZaP - F PS [afePm My

'S i

W d

CE 112

FIGUAE 5-7. REMOTE AADIATDR INSTALLATLEN
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Thus svstem can roduce 501 cnclosura amlew raouira-
renls ard ndge evels, Profer eparation depends an a
canstan] supply 21 3w waler for heal removal, 2d;usl
the toow 1a Mamiain waker tempreralure bebwoewn 1657
angd 1957F [T4* gac 9170 while viewirng e waler
Le Mperahiie Jauge Tre G Ire COGian] Sua0 af the Sys-
term can e protested rom Legring. bhe raw water Sy
cannat.

All heat gachanger cogled sets must he connestec o a
preceur:zed supply of cold waler Make connegi-onsg 12
the set w th flexible gipe to absork webration, Gnthe cool
waler line, nstzll g solencid walve 10 shat off the llow
wher the s=t is shyut dowe and a rate 9f flow vaive 10
caotrpl enging lempesature. This valve can heg elngr
manyal ar agtamatic Aciual eate of floer will depend an
inlat water temperatire.

IFan automalic waler law contral valve & osed, 1 Bnommesdal miest
b remoasd from eagine.

Befarg filling con ine sysiem check all hasdware for
tghtness. This includes hoag clamps, caascraws, LHings
ARG Sonnestions.

Caoalant Filterg: Spin-on ppe eorrdsian hlers are
slandard equipmenl (see Figure 5-9]. These piecharge
1Hers ara zompealible with glain waler and all erelyne
giycal base pesmanenl antifresce coolants Relr 10
Ergng manudl o instiruchons ¢ a methaxy propanal
base anlfrae e s dogired, Replace ite- penodically as
re2ormenddesd i Marrlenaecd section.

Caofant Heater {Gplionaly; & coolan haater is used 1o
=BER EAQINe Cuaan! warm when lhe engire is =hut
dowen (se8 Figurs 5-100. It h=als and circulates the cool -
ant wiskin 1ve engne. Tris reduces stark-up fime and
lessens enginyg wear caused by cold starte. Itis slaciri-
cally cperatad and thermosialically contralled. A pras-
sure switch |eennecied jo ine ail filter mounting head;,
SEN=Es 3 rise: - 0il pressure when theengire stats, anc
discennects puwer 1o the heater elemeant

FIGLRE 3-8, TYPICAL COALANT (COARQTHOM] FILTER
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FISUAE 5-10. TYPIZAL SOGLANT HEATER
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! The healer mus! net be operahed
M while the cooling syslem is emply or
when the generafor set is operaiing or damage o the
healter will nccur.

Cornect :he heater to a source ol power *hat wnll be
availakle whern the generalor set is nol cparating. Be
=Lr2 the wolaga's carract for the heater elament raticg.



FLECTR{CAL CONNECTIONS
Ganeral

The ganeralor el elecircal inssallation includes can-
nectirg the load. instaling ke <onliol w ring. and con-
nectng ihe batteries Tre batere: shouwld be con-
necled .asi to aveid agcidemal staming ©f Ihe unit during
insta.latior. Always connect he pnegative [-) battary
cab e last.

Mast local reguladions require thak wirir g conrections
be maoe by a licenged e.ectncian and he insta’lation
rspected and approveg bedore operalien. All con-
neclions, wire sizes, et must confoem ie 1he racuira-
mants oi 2lectrical codas n effectatthe installation sta.

" vage e~ | IOprGpEr wirng prasams the hazard
A WARNING of fire or eleciniear shock which can

resl in zevera persangl infury ar dedil, and egquigmant
damage. A eleclirical connections musl be made by
Qualitied personneal ang mee! alf 2ppiicabie codes.

Transior Switch

Ifrtheinsialigion igior siandby service, atransier switch
may be uzed 10 Switch the 1cad [rom the normal power
=oUrce to the generalcr sel (sea Figure 5-11]. Either a
manuzl or automahg fransfer swilch may be used. Fol -
law the inslallal.on rstruclions provided with the
transier switch wken connecting the load ard cont-cl
wirirg Youor gistritoter can supply transier switches
mAlchad 10 the ganeratcr rating.

AT Wiring

Generafer Vollegs Conmachions: The generztar oLt Jt
v tage angd magimum corrent rating are specilize on
ng gareralar sel dala tag. Line-io-neuira. «2 tage is
Always Ina [owe- valtage shown an the data tao and
ling-ts Lne voltage = the higher ratirg.

These Geseralons cian be corficured for 1he wolages
e o Beconnecilion Chiagram (see Figore 5-12)
Most ol thes: genaraters mus! e recannected by e
rnglaler 1a grea the veltage required Far the installaticn.
Belore shipping, the factary tests 1he genereior set cul-
gt Oy S2rsnng the generator io procuse d panicular
2530 woltage. The generators may be connesied
abthe factery 1o produce B specifiea vollage percugio-
rier Grderr. The insta’ler muat always check the stghor
lead 1ermiral bBlock cennesions and perfoarm any
rcessdry recannect 2o abtain the voltage desired

5-11
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rAeferio Reconnect:on Diagram |see Figure 5-1240 when
sew.gwing the voitage conneciian information; and wse
e glegtncal sgnemalic supplied with your generalor
szt when agtally pefarming load conneclicns.

Raconrecding {aciory cormneciad gen-
ACAUTION ergfor salfs o lowar vollages may
reduce set ratings, amd also render line circuit breakers
to 2imall. Cors ot with poor ofsinbohar before performimg
reconnechion for dilferant volags.

Lopad Comnections: All lcads are connecied bo the
generalor by balting the Icad wires 3 tha approoriate
t=rminals on the gernerater lermiqal bicek [s9e Figure
5-121. Tne terminals are stamped L, W, W, and N o
irdicalesheline and neutral cor naclions. [Aafararce: U,
W,oard Woorrespand with L1, L2, ard L3 and M with LO
respeciively]

YWhen ir=talling sets wsth A4S melers. the generalor aut-
pul l2ads must be routed trough cement tansfatmers
Far proper meter operation [sasFigure 5-13). The trans-
formers are identilied ST1, CT2, and CT3 on the wiring
diagram and elecirical schematice. Refer io Becanrec-
tior, Dizgram o identify ihe cutput l2ads that mest be
radted througin each tranalormer, and alzo sppropriate
trarsfermer pest sefegtion for meter lead hamess cor.-
nection. Lse cableties (o secure the loose ransformers
LCr AP Gengrator Qutfol lemds.

The &8 maters wirng Farress plug inside the cantrol
Boa M o2 conrected 10 read either High Wye or Low
VYwe wallage (see Figuee 3-14) Conliem mat plug-in is
cantecied to preper ach on &% caortrol prnled Cirguit
boar

Load Safancing: WYWhen conneching laads 0o The gen-
sata- set, ba ance the |eads 3611l ke curreal Tew fram
each: ding wermunal (1. L2, and L3 is abooul tne same
T-us is aspaciaby paparant 1 Belbh sngle phase ard
ihree phasy loads are cormasled. Any Sombrahan of
srgle phage and PMree phase loadng can be yeed a3
g as each koo currart is wilhin 10 poersent of redian
valuz, and re line currenlexceeds tha nameplate rating
atihe generattr. Check Llha curzeat flow rom each line
atier cornedtians by cbhserong the control panel
amm=ter jsee Figure 5-13).
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Grocnding: Ciaundrgoneal.es maxieg 3 ganducting
GO SRl Delwse e metal pacts of 1Ng generator el
o qr e ot dg e egine g Sirguitg 2ng tng eartn. Thedesign
and insakEnar ol a yoound ng sestem g Affected by
mary rachics sugr ai uss of mokipe translormers,
grooecs fRul protecton requraments. ard phys czl
Wzal =n sline garesaior Fol ow tne racammendaticns
el e cendahng ergines s when instaling fae grourding
syshem

i okl oniset with efecirically hal™ eqeip-
A WARNING menl can reswil fn severe personal
inpeery of death. It 15 extremedy importani thal hbomding
ard sguinment qeowngding he propery done. Alf maraliic
perts fhet cauld become snergized vnder abmormal
comdilene mugt be pragerly gradmded

DC Wiring

Remate Contre! Connections: Prov siors are made in
e canfral box ‘or adding ocplicnal remate siartssicp
comtrols. moritenng, 3t alar s Cannastion s are nae
onierm:ral olocks located cnthe Engire and Ger erator
circu:t boards (see Figure b-15%) Aeter "o progur OC
wiring d-agram fzr fartner infermation.

If the dislance Eetween tne =87 4rd rAamate slabions is
'ess thar 1600 fezl Q05 m;, wse 18 gawge slrandsd
copper wire. If the distancy s 163010 2000 Peat (3035 [0
E10 m). use 1Egauge =iraced copper wist Abways un
control circuit wiring na condart separasg rorreens Wl
power cables 10 avow imerlerence profems wth 1ne

corro:. -

e e | Do Morinslal DT contral wirrng in fhe
|ﬂC.ﬂ.L|T|D‘H came conduil 35 the AT power, AC
vedfage inducad curranfs can creake operational
prablems with efeclironic solid-siafe devices,

|
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ST MY HELS T ALUG AMHUNCIAOR
HIAM CCR~=0L .

FIGURE 5-16. ENGINE AND GENERATOR FRINTED CIAGUIT BOARD CONTACLS
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Paitery Conreclions: Startir g i0e anil reguires 24-vol:
barlery current. Use two 12-valt batteries My a normal
wislallal wn see Figure £- 17 Coanpect the bafteries in
sonet [negative post of first battery 10 positiee pos] of
gecard). Marmal installat-on batery sables are il e
Imcrease e cable size if hatteries are located remalely
frpm Jerarglor sel Service the batieries a3 necessary.
lmfrequenl unil use (@s in emergency standhy sendce)
iy & ldw Ske batbaries o cischarge ta tne peint wherg
thay Zannd] startthe unit. Connet & float charger 14 the
Datenes M awdid sell-gischarge problems.

[ o s 1Grien ol explosive ballery QEEs
—| can cause savers peraanal iniry. o
i Srrake or aflow any arc-producing devices groadmd
the beitery area. Do not disconmact bapery cablas
while the gernerator $et is cranking or renning.

BTAATIMG R S
BA"TEQY FCE TV E -

CCHRRESTEIN

AATTE Y HEGATIVG -1
COMMECTION

P 12T
BATTLPCS

5-135

FIGURE 5-17. BATTERY COMHECTIONS
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Section 6. Prestart Preparations

Be'org atemprng Lhe nisial starling of the generator set.
be sureal.s serviced and redcy 1or Jperalon. perdorm
the followirg (see Figure G- 1)

* Check verblabion and eshaus! syslems

* Check all mechanical sonnestions

® Fill the coclan, lubneahon and fuel syshkems
* Prime the lybacalon and fuel Sysiems

YENTILATION

Verify mdl air wanis and Jucts &re cpen and [ree ol any
chatructions Verity dampers, of used, operale progerly.

EXHALST SYSTEM
Chack the exhaust system for proper installatiar, verdy
tnere is at lesst 12 nches (305 mm) clearance Deiweaen
exhaust pipes and any combushble malerals, and all
CONnECEiang are tighl,

MECHANICAL CHECK

Gheck the gereralar sat for loose or damagad com-
ponents &nd repar or raplace as required.

ELECTRICAL SYSTEM

Varify all slectrical conneclions are secoere and all wir-
ing ’s complete Replaceard secure any access oanals
that may have beer removed dunng rskalana .

Load Connactions

Check thal.pad cables from genersior get are properly
cenmecied [ either a irersfer awitch o Sircust oreaker
panel.

Batiery Connactons

Usa iwa 12-voll batteries cannacted in senes for 4 nors
mal installztior. Connect posilive battery cable belgre
connecting negative baitery ceble to prevent areirg

Service the battary as necessary. f an aytemalic transfes
switck is not used ar is instalied withgi1 a byall-im
charga circuit, connecta sgparata trickle chargec1gthe
battery.

EXHALET

JE RN L]

® T CON AR SYS TR
m Tl &NT ERIF 1 AR ATION ST5TE
® oL aND FAME F LA, §-GTEM

-

ST T FIERDY SOIH JCTR NI

--'_':_r DAFZE TheT AL ASPLs s
- mTe e Q7 RSTA ATION A<e

M-1T51

FISUAE &-1. TYPHALANFTALLATION

G-1
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FIGLAE §.2. PRIMIMNG TUREOCHARGER

151048

FIGURE f-3. QIL FILL AND DIPSTICK LOCATION

b-2

CDOLANT

Engir 2 canlan: is drained pror i shipment, Befora siar-
g, hlHEE codlant system wilth ihe resommended coo-

lartr,

refer lo Mainterance socl-en (Coolant

instruchigns),

LUBRICATION

Engne lubrication is orained prior 10 shipmens. Belore
glaning. fill ard prime the dubricaton systgm witk i as
Toliows: 15ee Figura B-2)

1

Hemawa Gil inlet lire from turbec harger howsing, fill
beanng housing with clean engine lubricating oil;
replase hirndg, secure.

Fill grankease 1o "L [low] ra an oiosics (ses
Frguie 5-3] and refer lo Manterance—Lubricatizn
Syglem socfion,

Remoue alug ‘rem head of gl filer housing (see
Aqure 5-2% and cannent g hand or motor-driver
BrANNYg JLmp, &30 pERC Atk prassure gacge, from
a aource 2l clear lubrizatirg mil1a Ine plug ooss .
hller Feusing.

Frimeunila 30 psi 207 «Pa; pressure is obtained



3. Drsconrect wire frem fuel solenged valee (sge Fig-
ure G-4).

L]

. Jr the Engine Conircl Panel, depress the Srans
swilch te crank engice, while mainairing an gil
primirg prassuTaob 135 psid1 02 kPa), far 15 secands
at fitter head priming porl

7. Stop engine cranking, remawve ax'=rra’ priming
equpmani, raplace plug in filter housing and tarque
1073 o 20 B-10 (20 1o 27 Mem).

5. HAeconnec: wira ko ‘ual solarcid valve.
4. Comalate oi il 10 "H” (kigh mark an dipsto

FUEL SYSTEM

Ergine f'ug’ nay nol ba pnmed a1 tne lues filtera ader
shepimE s (s Figure §-5). Teverity and reprime the fue:
gyglen periorm re iollawing procedure:

*. Aemeng gach fual filtar and 'l with clean fusl,
2. Pul a ‘ight ¢eat a1 fuel on 1he sealing gasket.

4. Irtall and tightar. by harnd wntil the gaskei jus?
1ouches tha filer head.

4. Fighter. the filter an additiona. on=s-nall to three-
fourthe af a turn.

6-3

FJEL SCLESNOID

FIGURE B-4. FUFL SOLENDID YALYE LOCATION

IMIESTIC™
FUMP

TR
IMTECTION
PMF

FLIEL
FIL TERS !

FR-iTTL

FIGLIRE &-5, FUFEL FILTERS







Section 7. Initial Start and Checks

Blare Gulting ihe ganeratar ast under lgad corditions,
virily the generator sel will periorm correctly Dy
cihzekig Lhe lollewing areas.

Mechanical

Vhih Lhe: generator sel stapped. check for Ioose belis
ang fiatings, leeaking gaskets amo haaes, or 2ny aign al
mechameal 4amage. If any problems ere found, nawe
rher 2er-aclad .mmadiately.

oc Eler:lr.i::al Systam

Yiiin ine gererator set off, chack 1he terminals or the
Catiery for clean anc tight corrnectiong Lzase gf
cor-dad Sonneclions create reststar cematcan hinder
farhing. Clean and reconrect the batery cablesz i locas.
Alwiys connest ihe negative batiery cable iast.

M s Cradipar | {gniticn of explosive bathery g§ases
w GAN CHUSE Severs perganglingiery. Do
rrof smoka whitile sendeing bafferies.

PRESTART CONTROL CHECKS
Farfarm the following conirol ehecks (see Figure 7-1):
® Placg the ldles/Fun genitch al BUN postion.
® Corfirm that gantrogl Sorowl Breaker s at Aesas
pog:tion
* Place the Automatic Start swirch at OFFRESET
pigahion 10 clear any taul condition.

* Depressthelamp Tastswiteh dewnward. Allindicalce
lamos should igae. Verity all of e lamps are arand
then release ke swilch., Comiact your distributar i
any ingicaior lamps fail ko light

* Check that alarm swilsh is a5 NORMAL pasttion.

* FPlace £xcitation Swilch up to OM pasition (located
on back side of zonduit bos).

LaMP TFST
SMITCH

SNITEH

ALAKL

peCAx[a L™y

IC-1EI

FIGLMAE T-1. PFRESTART COMTROL CHECKS
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FIGURE 7T-3. EMGIHE GAUGES

7.2

STARTING

Mave ard Reld tke Manual Star—Permizsive Start
Sw-tih o0y the ergire control oanel g1 the START posg..
hin hen Gadress and hold ke Crank switch downward
1o crank and start e engine. The sfarer gshauld crank
e engre and e engine should s1af within a 1ew
secands. Feleasa swicnes when engine stars. fafler a
Tgw seconds of ceanking the ergine fails to start or
sians, rurs, and then siops and a faultlamp lignig, eeler
1o Troubleshoohng section.

Cooling System

When the engine is first started, remove the aressure

cap and mombsr ine coolant level. Az frapped air is

&% pel led ot ih system, the coaland leves willdrgp and

gdditional coolant showld be added. Replace 1he

presgutl S when the coofant level ia skatbile.

Conlzel with Aot coolan! £gn resiHtin
savers burrs. Alfow cooding syslem

fe coof Btlore releasing prassure and removing the
radialor cap,

ENGINE GAUGES
Chec k1ha following while the generator sel is operatng.

Qil Prassura Gauge

The qif prezzure shou.d be in the range o1 50 10 90 psi
(456 to B20 kPa) when the engine 15 ab apsraling
temperature.

Baltery Gauge

This is a valtage refecerce gavge. indicabing soncitian
cf the batterigs and also of battery charging circuit.
Gauge should read approsimately 26 10 28 vilis while
g8tz running; if reading i3 high or low, check battaries
ard mattery charger irgud

Waler Temperature Gayge

The water temperature shauldBe nihgrange al *657 0
1957F (74 * w91 Q) depencing 9n Lhe Ioad and ambient
fEmperature



AC CHECK
Fraquency Chacks

The genetaior requensy is 4 resull Al enging speed.
which is actamatically contrallesd The genergtar fre-
auercy meter show!d be stable and the reading should
k< 1he 5ame o5 the ngmeplata rahng (S0 or 0 Hz). Bthe
cenerator irequency is oulside of specifications, adjuat
the Speed Adjusi potentiomeater gm the Enging Control
Pangl, or refer 30 the Adgiustmants sestion lor glectric
governgr adjustment procedures.

AL Ampere Check

Turn tne phase selectar swilch 1o each pnase selection
shown o ihe amperes scale. At no-load, the current
reacing should be zern. With & lead spplied, all 1hree
ahazes shovld be approximately the seme, and no iine

current should excesd ike set nemeplate rating.
High AC vollages produced by the

E‘_W'P"HHIHG generaior sef presant Mhe harard of

severe personal infury or depth. Durimg a no-load tasi
fhere $howd be me AL ounfpur correrd resdings at
ey $&L,

AC Yoltage Check

Turm the phase sedector switch 19 esch line-to-kne
phase seleclon shown on the vohs scale (L1-12 on
singla plase sels: L1-L2. L2-LY and L3-L1 an three
Fhase sels). Reac iha AL volimetsr (using the upper of
lowe- valtage séale as ndicated By 1he sgale ingicator
lightj. A% full-.cad, the 'ne-1a-hne vollage shouid be the
zame ac the sel nameplate rabrg. Adjust the Votage
Adjst rhestat on the coniedl panal a5 necessady to set
vollage. ¥ waollage canndt be adusted b raked walees
reler to the Adiustmenis seciion e voltage regulalor
ad usimert pracedure,

or ganerater se's withaat AC meders use 8 emdle
woitmater to verity genaraior sel valtages, 1 vallage is
not & rated value, refer to the Adivsimentts sechon 1or
voltags regulaior adjusiment orocedurs.

7-3
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EXHALST 5YSTEM

Wik the ge-eralor est operazing, inspect the gtire
eiba st syslern inclecing 1 exha Jg: man. fold, ratfer.
wrbocharger ard exhaust pipe. Visuzlly and aucibly
check 1or uaks gt all coarections weICs. gaskels. and
Iints Make sure =xhaus! pipes are ot healing
SufTounnir g aredsedcessivaly, IFany leaws are delectud,
have 1hem corrected immediately. (Bea Fequre 7.3}

T 1 tohalaiion of exhaial gases can ragull
Mﬁ in EBVEre persocmal Jmiury or gelin,
frspect exhaust sysham avdibly and visually for eaks
delly, Ehul! doewn the unft and repair aay fedks
Immediklely.

FUEL SYSTEM

WAEE The generalir seioperating, inspest 178 luei su oply
hres, Hlers, 2rd ilings for leaks. Check any flenble
SECUDN5E lar Guty, cracks aroc abrazignsangd rrgun <y e
they 2re nd rubmng against angming [hat ¢a.ali cause
Eregkago (Aefererce Figure 7-6.

o on oo~ | Leaking fued will creale a fire or
Iw explosion hazard Ral cam resuft in
severe persanal injury ar desth. It any legks are
defacied, shut down the uniét and ha+e Merh correclied
rarmadiately.

MECHANICAL

With ihe =21 rumring, Isize Bar Eny unusuai noises that
may irdicate meckarcal prablers ard ckeck the =il
Fressure recusrty. lnweshgate a-ylirng that irdicates
possible meskanical pronlams (Aslerenca Frgure 7-0.)

STOPPING

Step the ganeratar sel by mosieg the Manoal Start —
Fermizsive Htar switch 2 JFF position (see Figure T-§'.
Referio Dparahon sechan 19 proporly reset 1he canirals
lIor tlanca , Aemate, or Aulamalic starting.

BREAK-IN PROCEDURE

Meke a specigl enley 14 unit Iog book o drain andg
replace the crankcase ml aer the first 50 hourg of
gperation on new geéndrator sels. Usa Hour Meter |see
Figure T-& Reler o the Mainlenance section, Tabie
d-1,



Section 8. Adjustments

ELECTRIC GOVERNGR ADJUSTMENT

Generator frequency is in direct ratia 1o engine spesd
which is controllad by the govarnae. A etandard gen-
eralor 581 uses a Cummins model EFC electric governar.
(CHhar gevarn i cplions ars available, cenlac! your dis-
rribuior far further informatior.) Tha gewernor control
has four pantiemealers lor making adjusztments [see
tigura 2-1]. U=za a frequency metsar &r Lachomater ta
mariior thé unil during adjusiment gracedurs.

Gain: The Gain control is a ore-tutn potartiomeler. itis
wsad e adiust ihe sansitivity ofthe governaor, A clockwise
riodztion of the potentiomater will sharten the rezponse
tiing Lo [bad changes.

Droop; TRa Drisop cantral isa sna -lurn potantiomedsr. 1t
it Adjustable for zara % {izochronous] 1o 5% spesd
droop. Fully counierclockwise rottion will decrease

tha speed dricq.

Run Spesd: The Hun Speed cortral is a2 20-1um poten-
tiometer far seting the desired na- load governed spesd.
A clockwise raation will increese the run speed.

Mie Specd: The ldle Speed confrol ia a 20-turrs polen-
tiometer for dpyating the idle apesd. A clopkwise rota-
tior will tncresae the idle speed.

Preliminary Adjvgtments
1 ldie Spead potentormneiar (322 Figure 5-1}
A Turn Ihe screw counterciockwide 20, rns,
B Turn ihe screw clocswsse 14 turms,

o Thes woall 21 the [dhe soeed poben bometer b oibs
g geasi e

2 Fun Speed potentiomeler (s Figure B-1).
A Torr fhe serew Courbarciockw e 20 jurns,
B Turn ihe sorgw clockwze 10 tures,
.

Tz weill Set 1he rurn speed palend omeler bt
rroicd pRaslicen

3 Gan polenficmater isea Figurss 3-1 and 8-2).
A Turn 1R Strew fully countersiogsw e,

2. Droap dobkntibsmeter (sea Figuras B-1 and E-2,.

Ao Turn tha screw fully countarclockwise for
isechroncus operatian.

B. Turnthe zcraw 1o approximataly 40 for 3 percant
dreap.

C. vurnthescrew o approximately 80 for & percert
droap.
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Governed Speed Adjustment (Run Speed)

Seperalors which are 1o oparaie 2t 60 H? Tl isac, st
hawve 1the encine ro-load gaverned speed 20 jusker: 0.
ines Figure B-30

el.0 Hz 1 BEH) APM] lor isochionous cperation
B1.5 Hz ;1E54 APM} lor 3% speed deop
B30 Hz 1890 APM] lor 5% speed drocp

For generalors which are to operate at 50 Hz full load.
ke engine na-4cad geverned speed must be adyjysted
o |see Figure B-3).

F0.0 HE (1500 AFMT 4o istchrenous operation

51.5 HE (1545 RPM] Ier 3% soead droop

S2.3 HE (1575 RPM) Ior 5% speed droagp

Droop Adjusiment - Isochranaws Operation

For izochranous apaeralen. e droop potentiometer
[zee Flgues B-3 and B-+) must be turmed fally counisr-
cloCkwibe ard will rel raguira any further adjestment.

Gain Adjustmeanl

1. Close the main {ine circuil breaker anc apply
approximaiely © /4 of th= ratec load.

2. Make =ure the =ngine zpeec iz constant. I he
ergine speed (5 constant, furn the Gain poken-
licmetlar(see Figures B-3and &-2) crockw g8 slawly
dritil 1he engine speedt s nal oor skant
A, Elowle tusn ihe poienticmetes copniarslag kw2

urti. 4 ~onatant speed (& asfeeesd. oo ko
ootentiomeater counigrzlockwise ar addilkcn:l
1% divisiar,

Fine Speed Adjustmenl

Aftar the gair acjustment iz made, tha fu LSac Javerned
enging spesd may recuite a ming - adjusiment (o egqual
he cesired speed i e SO HZ 1300 B or 50 A7 1500
e Lse fhe Speed Adpest ootentiamelsr on the
engne cornlrgl pansl (ee Figure B-5) 1or fire spoeosd
ad ustmerts of less than =190 KPR



VOLTAGE REGULATOR ADJUSTMENT

Tre AC gensralor is fited with & permanent-magnas
guiter whigh engtures volage build-up from 2 law
spesd Sush that nominal veltage e acniewved wilhin g
very shart periad alter ganaralor sat start-up. Generator
volage 15 conirddled by fhe yoltage contrai rheostat
lacated on dhe Gensrator Contol Fanel and ke aalig -
stale Vollage Reguiater Iocated on the eng:ne side of
the generator condyil box (s&e Figures E-6 and &-T).

The generator voliage may be adjustad within 3 per-
cent of 1hg rated namapkaie vollaga via the control panel
mounigd voltage <enirdl rheestat. If proper
vcltage canngd e obtained by adjusing the conicol
rmeaaled, adjust the vollage requlater as follows:

1. Locser: fhe viltage control rhesstal Iocking nut.
With a gcrewdnwar, turn theostal fully counter-
clockwise. then fudly clockwise, thar 1o mid positian
sse Figure g-6),

2. Remgve the cover from Ine veltage regulalor
housing_tocated on ihg engoiea Side alihe generatos
cenduit box [Ses Figura B-7).

3. With 1he geoeralor set aperaling, and the valtage
beaang meniiorad [&ther by melers on the agt or with
remale meleringl, adjost woltage regulator board
Coarse Vollage Polenliomeler 1o dhe desired gen-
eralar vallage (s Figure B-T).

4. Parkiern liree wallage adiustment (=3 percent) of
contral thedstalas necessary and retighten locking
r-ul [=ee Figura B-B).

5. 3lop and resiat generator 585 1o confirm proper
Gparation.

6. Iladjusting the Caoarge Yollage Polentometer of tha
voltage regulator board dogs oot allow the generatar
vol'age 1o come within cesired range, refer 13 wiring
ciagram included with yent argd check 1or proper
connectons. Repest the adustment proced e i
prope; adjustment is 5till not possiole, contacl yaur
SErViCE representative far agsistanes,

Da nat adjus! any ather wellaga
A CAUTION requizior polentiamelers o -
osiats. They are faciory-cairgted dor opdntiion
with thia gonerater sel Any adjusiment of olfar
crwypomnenia cound cause generabar e roftdge
instalniity or overfgaling. Any other adirsirmants
showid only be made by & quatiived tervice
represeniative.

7. Bhut ogwn the generatcr sel Seplacd cover on
va tage regu latae howging Belore returneng tha gan-
erator 5et 1o service,
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