


ONAN PLANT — Fridley, Minnesota

ONAN PLANT — Huntsville, Alabama




TABLE OF CONTENTS

MARIME SAFETY PRECAUTIONS
IIITHOWI:‘TIO!I

CRIPTION _
&EGTBDH 1, INSTALLATION
Introuctian (What is A Good Marine munluon"} PR
How ta Estimate Electrics Load . Ty
Mounling and Unit Locatian +
Ventilation Aequenamants |

tesie:
Sammary (Prcoes Salety .

SECTION 2, OPERATION
Iniraducsian
Fusi and Oil Recammantasans
Pericdic Service Guido, Gascing Engine Genemior Scis
Paricdic Senvice Gwﬂu Coemel EnﬂmeGeﬂum Sets .
Starting Mathods

f-1-3-1-3-4-1

SECTION 3. ENGINE THEORY AND ADJUSTMENTS, ESEL AND GASOLINE

Acjustmiants (Digssd Powaréd Liails)
Troubleshaeting Gukis For Divsal Ergines.
Adjusbments (Gascline Powared Urils]

Troubishocting Caile o Gimolite Enginss.
Summary .o

FHERTEEEEE

SECTION 4, THEDRY AND
Introcuction
Ganeralos n.oo-y s Opertiion
Generator Adjus
vmum.-.mummg Cude For

ire) Armabis Ganeehlies
Fvalvery s Gonarasors.
Summary

SECTION 5, CONTROLS THEORY AND OPERATION
Introduction,
El han

ocs and Camporsent Funetans .
Contral Theary of Operation and Trautiesh
ETIC1145 MOCK Spac “H' Contral .
BHCIOW MCCK Solid State Control .
3C0005 MCCK Cantrol-C-Matic Control .,
ewcza:u Diesel Set Contral .
S12CATHR Dinssl Set Control |
“HA Autamatic Lagd Dmmm Cantral ,
Ehoretne Controls.
Sunmay

FERENCE PUBLICATIONS ..




MARINE SAFETY PRECAUTIONS

this manual you will patice WARNING

Theoughout
v CALTION symbals which siert you to potentially
dangerous conditans ko the cperator, -
soenal ar the equipment itsee

o this mbol
[ s, g, B et
jpossible injury or death.

E‘:mm This symbaoi is used 1o wam of
possible equipment damage.

Balora _cparling

e genaealor wel, rand the
or's manual and become familisr with it and

e ordy it the: unit s propesty cpsrated i imaine
- My accidun

s wa m byldunw foltow

212 F (100 G). Do not open a coolant pressun
ag il 1ha angirs ik nunning. Always bised off

1he system pressune first.

Do ot remave any belt guards or covars with the
unit running.

parts, Do nal wesr vy whils ssricing any
par of the genaratar set

of dsaving the engine compariment]. i can stress
and brakk il companants, poasibly resulting in
nditicns ..

col
T, Inaking sxbaust tumes, eic

Belory perfarming sy mainterance on ihe sal
dlsconnoct a5 Batteris 13 prevent Accilenal
e e L T L
erif. Hydiogen gat
S o i cmlmlumbﬂw WMake sure
¥ou coange the battery carmelly. A direct short

Do it 1l fuel tanks with the engine runring, Da
noL amoke Around generator set ame. Wioe up
Tl i o ges xplia. o 1ol lesie oy 1ge in

compartment ar on the generatar sel.
Reap i ang surmaunding Ared cea

Ecguia this anging fusl snply with & positire fuel
‘shutal for & remota fusl supply sourca.

Frouids adaqusse ventlaton (prafeeatly power
wnfuusters] fo expel f0xic gas fumes and

VAROTH from the enging compartment.
gropulson  and wiar " sngina sanaus
Sysioma arn tien of ogka,

Partoem tharough, periodic inspections al the
exhast systom and repair aks imeediatey.
Exhaial gased are teady.

sion. Connec! e ground leed ast

D not s ustments n the cantro panel or
on enging with unit fureing, High vasages are
¥ou st ek around unit while f is
running, S1ANG on dry surlacs I mduse shock
hazard.

Koep a fire extinguishar avadabis in or near (he
A M.

nmn
wxtinguahar ratd prit by e NP 15 svatsiia
and eable for use on &1 types of fires sxcept
aisanel

Cnan_ msggests posting these suggestians in
posential hazard aress of re vessal, Most impar-
1an{, mwercise caution and use comman sense.



INTRODUCTION

Evary Onan mtine mode! |» designed: built and
tesind spwcdically far Many fea

ge of 8 aspects of

such at such a5
water lemperalurn cut-cul switches, dnip pans, vibn-  ®  Instaatian
tioe damganers, pallol water pumps to & Theosy of Operatian
name a fow are sandard + Adjustmants

* Ereventn Maintensnce
All Bpatuires, necassary s by
day-aut electnic power abaard yout wessel a budt
ina wnry Citun maring ured. * Rules and Rogulaions

Standard modsis are avalatle i 1, 2 or 4 cylindar
W There

! cooing
Dinct water oatng, hoat sachanger cooing usng

For all Gan alectric ganarating sets, angine ond is
fhe iront, geaoratar snd s ihe mar Right and et

fheont) end

systems. and g using @
cliud wathr Sysiem.

The consents of this training manusl ane assamblad
with Theiy sesdeitic ObipcTves in mind

1 Ta wkd the instraction In teaching ihis maserial

2 A means of sall instructicn for sludent laaming

3. A dunl purpose guics o be used wih avallable
sices 1o myaist the Instrucioe snd a8 @ fulusa

Trw purpese af this iraining manual in covering

madul of he Eze and features of the nnmu nrm
covered In This  manual. Asfsrenc
throughaut the maus
This enienial

Information contared in Bis mane

b varcus cmwv um
it of

Al meinc demensioes are given i paresihesse
Tedlowing thr LS. customary uni

AU infermation, ilustations and specificalions con-
Lainac in i matinalate based o e athsf product

reserves ihe right to make changes sl any m
withaut aufice.



GENERAL DESCRIPTION

MARINE SERIES 4.0 AND 6.5 MCCK -

n\-wm £.5 kW MCCK 15

a- c\':lr Fwo cylinder

talty oppase. waber
Trve &-pal, 5ot Gacitad faw

demand shart-gh

These units meet 5% the LISCE 181 mau

unnarmulurnnnumm
b inherently reguiaied, The sets fme & mourded

and may be connaciod to cptianal
Squipment Tor remote sating o aulcat Ked

nmunls

MODEL SELECTION AND RATING TABLE

000 or 8,500 WATTS

GEMERAL MARINE RATING

MODEL

| 4 oMCCR-acR” | 1:0?«1

[WiRE [ HERTZ | APM | STARTING

ENGINE

NUMBER voun AmPs [ ww [ va ana pE
st | 4 | 4omioee| R 4 [ B0 | A00 | FAmmote
6SMECK-ACR" | 1202a0 | 577 | 65 | esartore| 1 4 | 6o | #00| Remote

o o
2

Ve 1 tholrow rated utpal




MARINE SERIES 3.0MDJA - 3,000 WATTS

The J0MDJA Is & 4-cycie, singla cyfinder, varmical
dosige, water cooled 1800 rom generator sl The 4-
pole, soll oxcilod rvplwreg wmahine generslie
nherenlly reguisted. and Is 2 staring mator for the
enging. Th illusirasian is a wnil with optionsl heat
exchanger caoling.

™ i
munt unless inatalied per LSCG reguistian 183,810

“Piacrnactiie m dsser ratad outpis et 150, Zowice. St 2owrs of 10 M1k Swite




MARINE SERIES 6.0 and 7.5 kW MDJE

This sl 14 & 4-¢yese, 1we cybrador, avarnand vate
1800 rpen. vestical in line cesign waler cooled sngine
5 & rinvoling Bedc QanaraLor. T e Moces
are sokd siate vollage reguiseed. Older mode's ar
Magnpeter (s1alich encibed

This mecsd : whed in 4
man uoweas instalad por USC reguiason 183410

MODEL SELECTION AND RATING TABLE

MoDEL  GENERAL MARINE RATING. REMEITE
HUMBER VOLTS | AMPS | KW | KVAsnd PF | PHASE | WIRE | MERTZ| START
EIMDJE-SICR" | 12 sz | 80 | eoat1off [ a 50 12-von

[T - 60 | 7smomr | 3 4 80

T IMCJE-3CA" TEs0eF | 1 ] B0 | Ve
T AMCLIE- 1R S3Tatueer| 3 4 & 1 Vemvall




MARINE SERIES 12.0 MDJC and 15.0 MDJF

Tl opcte T catet it ety

e chemign, water cocled 1600 pm angine,
Arning 3 evalving Neld Ganorator. Tha e med
are salid stae voitage regulated. Dider modws are
Magnacilar (st sacilad

Tha |
ment unless installed per LSCG requiation 183 410

MODEL SELECTION AND RATING TABLE

5 T VOLTS | AMP !'x' ]‘ KVA and PF rvunGsE] m __n_cé_ﬁz_ “:r"n:’;‘_

12IMEUe-sacA [tenzan | 1oomo | 12 | rzoat oer 1 120l

TEOMOUG-IGR | 1202407 | 1A% | %2 | t2Dat 10eF 1 [Py

1B GMEIF IR | 12072407 | 120625 TiEDar10PF 1 it

A CMOIF-ICRE | 12072407 | 10050 TEDAt10PF | 1 CE

Treas BT racclan a1m connee

bt 5 ol bl T (et 1 1R Bkt 00 D eiT B,

T



SECTION |
INSTALLATION

Battaries

R

Introduction

How To Estimate Electrical Load
Mounting and Location
Ventilation Requirements
Exhaust Systems

Fuel Sysioms.

Cocling Systems

Summary (Practice Salety)

WHAT IS A GOOD MARINE INSTALLATION?

A boat owner consicen the marne eleciric
ganerating st wed installed A It suppies slaciricty
quietly, sately and elficianty,

The instafiation must be safe. The Uniled Slatss
Codsl Guam, Nasonal Fire Protecton Associabion

it satery whi Kl always ol
All instakstians must be made to conmform with the

spplicale standirds

Our the gr I
e WA 401 A6 BAASG O yuars of sxperianca
in the maniAacture of goneratar sets. Wa offes these
i thecuagh this traming manual 59
an b asdusnd tho Onan unit selected for yaur
Ixm | nperms duisty.and aificinnily for many
ymars o come Far furher e
Yotinicad Batatin T-021



HOW TO ESTIMATE THE ELECTRICAL LOAD

‘ madel

wasa il tha
quipment and unnuunm ik it coatbon 4

namepiates of the squipment ad apgiarces Hine
AMpPArEgE W given, mufliply e amperage by the

& No1 ghun an your sEpliANCE, ks e Wil Kads
shawn below for estimaling purposes.

Tho séectric genarating set salected must ba
©f waplying maxirm load duning slarling for sach

Motor, incandescent Ismps and many other loads

unuoga Jio may cuan kohia bo dim or reiave 0
hatter because ol the starting oad of some
Winan aaturmning 1N e 0] the uret, conaniar e

MOTOR LOADS

Mators and matoe driven moplicances requith up 5
fiwe Bemes mace waltage whil starting than hils
" i Falal wali réquimments for
motars, fake 1o Bmes tha ranning watl rating of tha
Inrgyeal el ancd k] the rnnirg wall ralings af all
tre smallor mosors. This gendest lating aoplies ta
eapRedar-slarl molors.

Matcs Size Runing

5000 watts 1000 warts

avery tén yaars, Cangdénnlion shoukd be given 1o
fulure elecincal sequirements nacessary because of
adeitianal sguiment being acded 1o the vessel
Chancteristes ol conducios, alfects of woll

@eops, normal ampere rlings ol (he generaling sel

almesl all imatalinticrs

CIRCUIT BREAKERS: Onan racammends that fuses

or cicwd breakers be wwtalled f protest the

QENGMALOT windegs in case of an overoad due o
\nads ora

circuiis. The 4.0 kW and £5 kW MCCK models are

el kmiting and do nal require axira cicuit pratec-
tian.

BALANCE ALL LOADS: Dividi thi laaes you intend
1o opdeale Bl ons lime equalty batwean the gansrator
autpul toads. The curent lcads lor any crs cutput
fead st nat rating,
woricading eithar Qulpul kad can damage the
Eanarsat mindee Even thougt e pemeraiod -

resorve
Dawse a0 if wil not be sensilive 1o unmnnm tabds.

It may be sasier 10 Understand why gunarstar Ioad

©Tuits must be balanced it you thnk of a gonerator

£ iy by g Gercnon Hnu\r Ioading one
o

woltage Qutputs from i ighier-paded iag n

Qunarator atimpes 80 céisat he unbalanced loads

100 W EEREA0r-S1AT Mk, aplil-phass malors
mguEE mare $Sarting watiage an caponor Set
males

Linivarsal males ran salisscsanly oo AG ar DG

APPLIANCE AND EQUIPMENT LOADS

Al Conddtioner. ..
Battnry Chargers (Aue
Bilarkets {pincinic) . ...
Cott

Elacirs dris
Elciric Rangn
\Per Bloment) ...
P

Elnctranic oven



MOUNTING

Onan marine olectric generating sefs are supeld

UNIT LOCATION

A oot yaliap \beinatalied w1 the propuison
# spcinic

a
dip nan A maunbng e mus be repared 1o mount

e wasal Thw bate shauid by stong soval 1o
supporl wevers] Pundred pounds. and um-slu-m

mble wbration and annck 4 such i
rixching al the wessel in heavy ons, Soe Figure 1-1
Tabie 1-1 gives maxmum oparases angia of Oran

TABLE 1-1. MAKIMUM OPERATION ANGLE
OF OMAN MARINE UNITS

congitions are met

LS00 reguiatin 183,410 reuines a genarator et
el s e L
peotectod”. This is @ sel capa

waaul

ment.

Digsnt genpralos sets are not required fo meet the

i,
nviranmen.

Mol proguision angine somparimenis ars sesdy
veriilated ard have access 10 the fuel su

£ ENOTALGY St dwiy PO livieg GUARAr. & anay
0 D MY A UM a3 St Yo

-

nena v

AT massEn

PGunE 11

VIBRATICN IBCLATENE.



VENTILATION REQUIREMENTS
Electric genarating sets must have ene sir circulation
whili aperating o powida combustion air far the
engine and cooling air for the genersics, Tasie 13
ligls marimum s mquirsmants for Onan maring
units

il shesid b wntisted (e same as e engine
pastment. For passenger vessols. the

Guard recommends a powsted sxhausling kystam (o

mesl reuireenis 45 shown in Tabla -2, Tho alrilaw

TABLE 1.3 AIR REQUIREMENTS CUBIC FEET PER MINUTE (m')

showld be sulficient to prevent recirculstion of
genenatar cooling air

TABLE 1.2 PASSENGER VESSEL
VENTILATION REQUIREMENTS

=00 (4
500 o 1032 {14 10 50
1098 10 1600 38 10 435
2

1 3

COMBUSTION AIR
1800 RPN

120 (3.4)

141 (41




EXHAUST SYSTEM

GENERAL
All eshaust systems lor watpr-coolpd maring in-
stwabons must mest these sequirsments

1. Excent for wnrtical dry s3ack systerss, exhaust
5 w3t Do waner coaled, mnwmrmlmm
s roear 1 the generasar st 4 possb

spark arrasters Th sandcsl System Gebwne

‘waler jacketes ar well inaulated

7. Ba of suMficent 5iz0 10 pravent excessho back
pressum

e T

20 ] e o e Vgt v sust v,

Eahas gases are duncly.

2 Al parst sstam ot
ol coolng wates injection must be saner water  Lisa aserial sacom ABYC in “Sataty
[nchwtnd or alfactivaly palained Stangard for Small Cratt”, Section P1. The exhaust

3. Thaeshaustsne must beinstabed s astoprevent  ling shauld be at least a3 lege a8 the sngine sxhaust
tnce fiow of water t fhe sngme uncee any  oullet (Tabie 1-4)
CaNMEans, and 1o oxNAuE DU S be A0ve
the Ioad waterine. Water floweeg back o the  Most installatices today use Naxiole ubber hosa for
angine will damage it

4 Tho generator sefs oxhoust system must notbe  SMAIIataN and fiexibdty. Ho sure the hose is design-
tambirsset wilh the axhist syt of ny o %0 87 appeoved lor marine sxhaist fine
ongine: e

5. An approved. Bexibhe, non-metalic exhaust fine  sagging, banding AN formation of wilnr pockets.
3scbon snaui b ged near ne svgine 10 Bl e e it e b N Sl et
tici 12 ineh 127 i b

0 Vsl dry: 182k meit Sabo LTS o S 5 PR 90 Faote Y S

FFT e

WA 13 e cLEAmMCE
mm.. wrrien
PHEVET COMDRMAATION

‘w:nuul(’u e

SrHTLATED

mron e

ST waTER

AT T

s coce

FIGURE -3 TYRICAL SMALL UMIT EXHAUST STSTEW

7



NG | DO e e muaaiioid an o mlter repscet
Secaune 1 pui sacruave i oe 1he eon-

TABLE 1-4. ELECTRIC GENERATING SET w
EXHALIST OUTLET SIZES

PR —

ERMAUST GUTLET
P - T
Pt
R
MOUC WOLF

T ——

| PR ——
nsnima
(BT el b
o i 35 o e e e
ke

o MICK IPRIGA
ME" Noseeeh

£E8 waTER
ch

rwo
st LA

e
ELaow




FIDURE 18 TYRICAL ABOVE WATE

EXHAUST COOLING WATER INJECTION

When Insialling a separate system 1o cooi the e
haat, & davies s eequired 0 indicals f he system
TrlIn Aot tit switch an
Ehmue 1 1o operate sither an
iAo 10 st oif T undt 1 Gura
favsmrin iy, MO [SFC) Dnan recommends o
At st ghaatdown switches for oif
¥ o marns InsiaRaO Seu Figuire 1.3

A impoetant consideiion o W irgecian i

eeging water
srsiom o m-m;.na The e most freqised ises
ng the enging

1. Momantum bullt by wator sieshing in the ashaust
line causing the water orward into the
wging whan the st petche fanwand

2. Engine stopping creates & vacuum and oan draw
walar back it B engine

EXHAUST BACK PRESSURE

Extusust back pressure is an im Graena of an
adsquain sxhmssl pystem 1 (e ioatmipion is w-
fong ar guestionable. back pressure should

ns Sheckad balore guring e unit (o operlion
it Onan marine electric gendealing sets with a
o wxhaust manifald have & 118
wilh piga pig oA 0@ end of
the manifcad. An adapter will have 1o be made to

€heck back prassure on other Onan uni

LINE INSTALLATION

Use or i
0 check back pasure. See Figurs 1-5

Eacwiaies Berk sreture will Coume ke ol
Couien]

Tha. ot et i g et SR i b
Eonsestly Mighe Tan Tise shown beow. Gl pour




ONAN AQUALIFT MUFFLER

Drmn recommands e Onan  Aqualift mutflar
[Figures 16 and 1.7) for marine generaior sets

above or below i load watér ne, Becaie
of instatasan varabies. omicrms il piavide e
tiracksts, hises and clamps recuined far sste
ot IairuEhons ark eided wit 1na Agualf
muttier.

i Al svallie 5 used. B bl shainen
L e e ues

sngine cosing peem.

Be sure any mulfier is well supported. and in the case
of & recgirens mull separalad lrom e
vessals SIrUCHLE. I @ ReoRne Muftier touchas tha
wensnl, il ingreates exhaust raise,

Ememme tha Ayl han. riafahy. Wtk woinc

‘nrmnbe' condiion Fwnmn temperatures will not
daenage

DO KOT USE SCOCS TYPE WATER L™
n

g scoopn deveicp oz

e
anky 1 The eheelihs el I8 11 TRing w0 vewie B L irmiy.

WARNING | Hens oo e mitter <t denage e

axpectanty

M L - A o grevent
L e .

SHDAT B o

STE: LENG SPPLE GOSS MEADE Tans

r«'/ : .@
1
|

FIGLSE 14 AGUALIFT MUFFLER CONSTRUCTION

FIGURE 17, AGUALIFT MUFFLER



FUEL SYSTEM
FUEL TANKS

11 #8 GeeRraton 6t and progulsion angines use the
same fuel {gasaline ar dieses), the generaior set can
et Trom B main sl tankcs, Se

Lunkage of gaucing in ar wssend the cer-
et hared. Tha venbiation

[ CRGTiN ] Crareieg e sl v o 1 B
main sl line 280 Caue ST operaien
Tha sefs Iusl Sump has reifter e casacity rar e pawe i3
‘amarEcem the draw of reputien sagine huel pumy.

Fo, Wk 10w ward pls: 3

hance ¢ vapar escaping inea the bilge. Aun
Taiat Ao BipwE 1O SERTALE GRENING in the
tank |1 a flexible secoon of Nl ppe is used, install 2

e is no

tank. nstall the e apaning as a7 S ary linne
Full opening m passile s with & gooseneck s

walat
ihe vent opening.

=imm| '-a oo 1ypical method of mestng a

3 K fusl e rom ht snging of sxhaust
areas. This reduces chance af vapor lock

4, Line must b lang enaugh to prevant binding oo
Alratching bucwus o penemios sel movement
B, instail
ceganie lusl ling batwaen thae solid fual ling and
engre 1o absorb vibation.

B Ineat ines =0 Bey are cceesinle and protecied
from injusy.

u
o0 wecure the fues lines.

B It fuel line i metallic, groung with a suiiable
ground strap fo the boat comman bond
10r

FUEL SYSTEM SIPHON PROTECTION

A carhisraten (10at valve must ned be tnated to hald
bk fuel i therm (s a grasity feed from tha fusl tank.
Wi 1P tank i3 installed Above B engine tevel an

anta tiet Hthe
Toat Tane aukiet mm-q Is large enough to accom-

by a machire shop.

FUEL LINES

1. Use seambess. annealod fasl kres appeoved foe
marine inatallations.
. Feun sl lings 82 ha op beval of Lark 1o & paint ks

ciose 10 BE Snging 5 poasible o reduce dangs:

al fusl wphoning fram tank i the line should
raak,

vaive 5 not clossd. This also provents thi fu liam
wphaning it hust ling bresss &1 a paint below the
e et

Siphan pratection can be provided by an anti-aiphon
walg, of #n aloctrically operaied fusl stop valve at the
sank withcrawal fating (Figure 18], Tha siectiic slop
withvi 1% Gannected 16 1he engine ignition crouit and
alicws fuel Bow only during engw apseRlion. To

reguiations, The valve must have
marual ovemide for Mgy ageration

"wm Fubs Lang R
e T
£y AMTLSY PO WALVE O DLECTRCALLY
e T
o il
rex s [ &% ]
s
it gl
(e ]
-
FUGURE 9-8 TWO FUEL LINES 4 ONE TANK DUTLET FIOURE 118 BPHON PROTECTION



COOLING SYSTEM

Throughaut Ihis manal Soatation water drawn into
the boat for engine coalng wil be called ses waler
Wator mcirculsied through @ cicaed sysiam will e
eallod captive water. Use of the torm *sea waler does
ot necessarily smply thal e waber is ety In tact,
1230 4 $alt wlar in Tha angine biock for cooling may
In severe comosian protlems. Lins operat

in 4 sall watr anvinenment shoud usa aither a keal

or Feat exchanger bype ciosed coaling system

{s0a) water covling (Figues 1-12], Pl sxchancee
{capiren watar] cooling (Figisne 1-10): and kel arskin
|captha waier) coaling [Figure 1-11}

DIRECT WATER COOLING
Direct Ses Water Cocling Systams use & nubbar
impeilar pump ta draw water directiy fram the iake or
rrver. threugh

Sralam and aut Shrough the exhaust Systom. Water
Niow |5 cantrofed by o themmostst A hgh water
Lempssralume eul-of gwilch pratoets 1he erging

HEAT EXCHANGER COOLING
Hoat Exchanger Couling s teo separals water
syiterrs, § Cap nwnrnnnnuwmrwmm The

through
the engine’s Elack, heat wechangar shall, watat-
ook axhaust manitold and expansian tank.

Tha naber impeiler pump circudses sea waler
ihrougn ihe heat ewchangers com (cocling the
captive walerl s oul trsugh Th walBr-cocied
mufth.

KEEL COOLING

Kusl Coclg, B Capiie malar sysbém,. 1305 3 matal
impellar pum 10 circulats captive water through the

sea water [BGRIAGGN waber) cools ha Capsine
water.

Fubbar impalle pump circuates el water for
wehaus! ccaling.

WATER PUMP
T*ﬂ W of pUmEn are = ga»eru use wday, the
| impafier pump and tha rubber smpeller pump.
fnm has Special adraskiges and Seaduanlages. Ses
fqura 1

Ba nat it e siring s irpeter purng
1 ot water s of 1 svciing i,
Hut ar salabis. i [in many i anttrearea; wil

1 e bt s wses satenuissty in cotlsminaied watee whers

i bk peging: Ihamsars el vachmngas, bes cosing 2
akin coaing dcuid e ured urde

FIGUBE 1-40. MEAT EXCHANGER COOLING STETEM

SN
e Coalen

4] in tha =aptivs waier s

FIMRE 111, KEEL COOLING SYSTEM



e 10
i ok

mEcTne
SEMERAT R

FIGURE 1-12 DINECT COOLIMG SYSTER

Use ine of the praper size. foliowing recommen-
in Tatie 1-5 Incramn the line sioe for nas e cosling wysten {Figurs 1131

cwer & foet (1.5 m| in lengin. Ona pipe sizn for sach
adubans 160 feel (3 m) in lengih,
T ERmion | s tivsaut aier i s
=

\Water lins can be wither copper tubing or Mesibie
hese I any case, usea section of flaxkke rase o the
water ininl naxl 5 the generaioe et Lse snother

Standard Onan marine sets ars squipped loe diract
wxhust ling. This llaxiole section sl be long  water Inetaflabion requires  though-null
encugh to stop transter of wbeation. Tisting, a6 coCK NG strainai.

TADLE 1-5 COOLING SYSTEM CONNECTING SIZES AND RECOMMENDED HOSE SIZES

ic [MINIMLM RECOMMENDE
GENERATING INLET SIZE OUTLET S1ZE HOSE INSIDE
SET {INCH) [INCH) IAMETER ININCHE!
MDA 200 nase agapter | Cannocioed fo exhaust albow 12 (127)
MCCK WUC, MOJE | 12 Q0 hase adapter | M8 (hate adapier furnisned)| v T
WG MDY 2400 hose adapter | 8 (hase adapier fmisned) va 13
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BATTERIES

Battery size iz determined by tha amount of powsr
feuied 1o st 3 the genenating tice the

ihecable lug i ins frama Uss the b sie e
Gund Ak far the negalive batbery terminal
canrection

imgaded
unu ;- tigw ww froen the unit won'1 be resiricied

ana e of conisian See Fable 1-6 o baitery cabia
w20 and langth, Ratar 1o Tabla 1-7 %or Batlary siee
recommendasons. For furiher detased in

on ihe and sarvcing of Batares,
Wiscellaneous Service Bulistin

POSITIVE CONNECTION
Cannect the B+ cahle 10 $a starl sisnaid, Whan (ke
salengid s iocated insce the canbrol bok. 1 the

cleating any me‘ll’mﬂs of the conbrol Box o 1he
grraratoe

CRUTIGN] W daconses the Batieny winn s

-

NEGATIVE CONNECTION

Connect the negative batiory cable t e genirsar
tRrcgh-bolt using & Sesproo! washar. Graund e
54 by connechng a separate cable 1o clean, bare
metai an the rame

TABLE 18 BATTERY CADLE REQUIREMENTS FOR
VOLT ELECTRIC GENERATING SETE.
[MAY, LENGTH OF ONE CABLE)

CamE

waE 3 |0 | o | e | we | e
i

R
TR, LA

e WO | an | sn .-nlu AR

TABLE 1.7. OMAN MARINE BATTERY RECOMMENDATIONS

5 ] 0 " L
7 O = s e
P g E 3 o
T O T ] L=y
C] m 7 )
CEE) i 0 T Ed e |
20 marenn

* starmanin b Bt Covech rmalina
Blrernare e

e ity i g ko g SAR Btary Sl



Your kst responsitsity in the installation procedure
ol Ay MANHE BEINE genecatar el is 10 Advss (e

mssurance of comfinued safe and afficent perfor-
mance al any gasaling o dissel fusled angine. The
haalth and safety of thair passangars and themsaives

depencs upon thorough penodic inspections and
repir

s necaskary. All epairs shauld be made by
parsonnal.

that proper







SECTION 2
OPERATION

Introduction

Starting Methods
Summary

The thaary of oparstion of ganaline and disel

Ea 1, 304 cylinger engine. Onan uses a water cooled
i i M i

stroke, inbemal combustion 4 cycle and naturally
aapirnlod, The same is true for Onan Unm!ruon
The darin, kimle parialor: volege qnnnm.nn .
magnatie liald, eonductng
retation. The conirals 5 s exacily what e
1073 Iy . iney corirl. Some of o tergs ey

conbol are apersling Menpeiare, Gl pressurs,

Fuel and 0il Recommendations
Pericdic Service Guide Gasoline Engine Generator Sels
Perigdic Service Guide Diesel Engine Genarator Sel

batsory charging and ignftion. All Onan generators
are daeged 1o give relistle elecirice power If
properly maintained to Onan spacifanons. In this
section we hope to give the student o genoral
undersiandieg al ihe principals of opesanon for
gasoling engines and the signficant différences
bitwesn ghaciine and diesel engne operatan, The
same B Olrud far gensdaioes whethss inberently
reguisied o sistically exted. No relerancas to sny
icular

Hioe a5 apgaea o all Onan maring units cusranily i
s in Wi Feslel |y




FUEL AND OIL RECOMMENDATIONS

LUBRICATING OIL SELECTION
Lubricaling oile 10¢ spark-ignited and dasal snginas
eachin

GASOLINE ENGINES ONLY

several viscosities. Selaction of an oil for & pariculat
wngine, conssdeing ils fuel amd opemating candibans,
iz based on the cussification and SAE visca
arade

il Classification
The requirements of an o an tha king of
engine. tha apersting corddions. and the fuel, A
classilication  system, jaintly pad

A

she
can Patrobeum Institule (ARI), the Sccioty of
Automose Enginears (SAEL and the American

Satiety for Tesling and Materials [ASTM] s utad ta
Idantily the clssstications far engine serice and

on conditions. The rewet chassifeation—
SE—us bean ndded 10 cover ods with vary high
resistance 10 oil axidation (o thckening| caused by
high oil emperaturss.

O Viscosity
Wisccsity is @ maasiremant of
Sht ek b

resiatance bo . Far
aftecied by femperatura. Mull-
M

Won e ol 5. oo0d anc alsy o rovics ¢ aeging
ighar Gperaling termpartures Visoosi-
by igenailication is by ihe BAE grada rumber

‘Gasoline Engines Only

Usa ol with the AF1 (Amarican Falraloum institute)
desigration SE or SE/CC. Retersa oil chart Figure -1
for recommanged viscosity acsosding 1o
tfemparat

ihan with 2 nIE-nrndu nll 1l both cils have com-

paratle v F 1907 C). Single grae oils

Mo iounraty mora n.s-r.mm unless anticipating a
oo rangs of 1amper

Diesel Engines Only
Lisi a3l with this AP| desigrasion COVSE. Howerar.
o reduce of consumption 10 a normal kel in e

> B new or use
CC/SE oit for tha lirst il onky (S0 hours). Than use the
fecommended ol only. Select the correct SAE
viscasity gesdn oil by rédarring 39 Figurs 2

32 F |07 Gl and halaw, bud they are nat recommend-
£d 1o femperatures above 32 F. On Qnan J-seties
walsr-enuled disesl engines, SAE 15W-£0 or 20W-40
oils may b used in an ambisnt lemperature range of
15" F{-10° G} through 07 F [32° C

yreywywy

Onan bullt engines operating
and

toacked gasoling run Bottar, ceanar, and leegar
jemvance thar if using leeded gascéne.
wn fincl i sl el ded gatoling In praferonce
gasoline heips. reduce e fofowing
il e

- Burned Valves

. sucmgvnhea
x imy Pty

+ Exnaust Systam Corrasion

Far new Onan angines. mast salistacsary rsuits are
expacied through use of nonleaded gascine Use of



leaded gasoline in new or o Gnan engines wil
usually  causn whar and
ke, W chimglig i Sebdet gucing 13

2. During long pancds of light engine load. or no
e

raninaded, e engin i and

a3 Hapoetis Tanaeed) oM W angin.

sneuniared i preases milres

.. L L T

1o Niter of ol loast Y0°F w’(‘.‘J below 1he |owest
ha fusl cloan and

e progssen wo oo cus e

AlR CLEANER AND FLAME ARRESTORS
Praperty servicsd air claeners and flame arrestons
P erisure long engine e Air ClRNAM FEMoYR
irt material from the a

rging. This inCreases opar alticsancy b funl
ecoramy and roduses engine wear. Rnsiriction cf
irilake @ sty i avee-nich sl mistue in ether
gamoline or dissel ongines. Rator 1c ndividal
operasars manusl for furiher mormation an yaur
specilic Onan enging. See Figure 2-2

e
pratacied from adverse weeiner: Latws sorme o0
e expanain whan fitkag i hu tank,

FUEL FILTERS

Fuel fiters arn roquired foe
juction wyste even th

practices an Icilowed, Il is absolulely necessary to

use fillars capable of remaving recron-sie paniches

Aram thes Fanl W‘.nmnn 15 suppliad with all

Oran diesels. Soe Figare

protection af he fuel
cad Tl handling

Tha tual transtar pumg pulls fusl divectly from s
A nawi 1

mast wedimant particles 1 cantinuing amounts of
waler and sackment a1 seen At e SupDly SUB,
Pomaver, st & filler and water trap at thes paint

Funl is pumnd Eraugh twa fers before i reaches
1he injection pump. Average pore Size of the second
dilter 1= 0008 smaller thars the first fiter. This

mast particlas escaping ihe first {ifer are trapped in
the secand tilter

FUGURE 3.2 FLAME ARRESTOH

DIESEL FUELS

The solection of dedal fusl should be made on the

Easis of avernll mance a5 well a5 ooONomYy.

Driesol fust saras two main purposes
1. Siuggl

2 Lubricates Wi components = e diesel fuel
SHB BT 5 QU RETies, G
Recommended Fuel
Use ASTM 20 or 1-0 fusl with 8 merrmum Cetane
number of 45 . Namber 2 diasol 1usl gives 0 bast
oe_must ooerstng condilians: hawever,
usa ASTH 1-0 ful during he folkeming conamons

1 i;-hgu ambiant temparatires are Deow 32°F
=18

IGURE 31 BLEEDMG THE FULL SYSTER



PERIODIC SERVICE GUIDE FOR GASOLINE ENGINE GENERATOR SETS

| irspuet barinn Sa

Check Fust Suppl;

Check Oil Lavel

Check Coaling Syssem

| Check Battery Water Levl

Chack Brushs

Inspnct Bragse Points

Cipan Crankcase Breather

Ciean Gommutstar and Callectar Rings

| Claan Carturator

Pemave Carbon & Lead Deposits

Check Vate Clearance

Clean Ganeratar

[ R,

i Ciy
Geing Valves (I lemﬂ

Replace Generator Brushes

As Aequired

N1 < T S rurvaing. mausbly and susbibly check mhacel aysiem d9r ok

i - Cirmck fus e foe Isaky a7 aTage

4 - Paginze a1 290 s
X4 - Puricon mans citen ia ssfreesety dusty conbisie.
S - Rt 14r psoe damags Wast i mitive scieen

Use thes periodic srvice gukde as 4 check list far
Important service requirements of all Onan marne
‘enerating sets. Strict cosareance of the fime inter-

affacts
e i), Bk pat fhe Uit and the compariment with

the unit and low sarsice cost. Equating hours iomiles
O 1800

T ANging, cevt hour runeng ime (5 egual fo 40miles
(B4 km] driven in an automobile. Kﬂpllﬁ unl!clo-\
Claanlinass of the generatng sel and o

clean, dry, comgressed air. Al lime intereals are

an 1 bie aps L] i Mare fra-
quent wlenvais are  necessary  urider @
speraling condibone. Refer to model aperaars
manual lor datailed sarmaticn an racommended
sarvice intonas.




PERIODIC SERVICE GUIDE FOR DIESEL ENGINE GENERATOR SETS

heck Flame Armetar

ioan Gavmrnar Linkage

Change Crankcase Oil

_ Dirain Fusl Toaps

Gheck Batiery Blecirolyle Level

Repace Ol Filter (If Used)

_ Emgity Fus Sedimant Bow!

Chack Sig Rings snct

Check Brushes

Replace Primary Fusd Fillor

Grack W Cisarnces

Auplice Sacandary Fusl Filter
Gem i

Imspect Vahes, Grind I Necessary

BT W s g, sealy B0 sl check SarE gy 1o sk

2 - Ehvach Sanf spssem for lnakn a1 darrage

-
34 - Parisem racim ceten in mutreresly dhty coestiaes.
¥4 - Imapact for shysical Samege Wash 1 it ssie

Thi dilfernnces betwoen the service dems and the

Examples would be fusd fiters
argines which it almesl twics as

iraarval for a gasaling enging st might he th same
as 2 dwost n similar function. Ex-
ampias woukd be changing o oil, chécking banorias
or checking genersior Drushes Asfer jo mode
aparatar's manial loe mare datailed information on
service intervals.




STARTING METHODS

The electrical sinring system for engine-drwen

aystern advaniages of electric stariing ar:
Falaiity, Tow coat, Sk mainiAce, BNG Com-
patibilily with lher sysiem controis. The ma e
Quireense o g Byatem is that 4 will
crank the engine {gasoline or diesel} fast sraugh and
a1 Righ enaugh vallage far alher siscincsl systems,
Most cf today's slectric starng systoms requine @
matlary far cranking powsr, Wit e wse af duill-in

condition should be standard procedism

INITIAL START
Check 1he engine b Make sure if fis B filec with
il and fuel Fil coaling system and prime th walar
pump. 11 engine fails % st st first aflempe inhibrar
il used at ihe factory may Rave fouled e spark
plugs—memeve, clawn in Balvent, dry
horoughly and rerstall.

o Rl e i s i wyto i

Tha Cparation et of ¥our Cparatars Manual

APPLYING LOAD

Al sat 33 warm up balore coonectng a hearyfand
the Ioad within namepiase raiing. Con-

Ty gendratir averloading may cause hgh

operatng temporatures et can damage fhe

geamtalr ar engine,

Extramen in lariog tampioriu'ss mby reduirs 4

wnging Fbeisrpol [l L wpenl starting uwulme
#oplying preheat 1or a lengar intanal

m B2 nal asply asereshage B the I-Ilu
il @l ey bee. Dvervollage wil

secousary 15 e an cdidonl sauos o faneer 41 sart e il
evn Satery o the tams clinge comesctid i asmint

e wging iy firel ytarted i normal, and |s caused by
he inhiitoe o

siart a1 run saitery chasging seis usiess The
Baiery i connexassd. B ware Bye s ballery amich i cuved ans
st so geod



STARTING SEQUENCE 4. Engers cranks

1. Oparstor pushes START buthon, or set is staried & ponts
B apen

£ Engine stists

7. Operior reieases START bution
B. Sian disconngct ralny evergizes
8. Engine continues ranning.

2. Blan solnaid andrgizes.

3, Bastery current flows to
a) serias Tk far cranking
bl STO reiny. completing sgnitian circult.

EXCITER CRANKING SEQUENCE OF OPERATION
(GASOLINE MCCK ONLY PRIOR SPEC “H")

Energizes start salenoid

Solennid conlacts closs

I 1
Gurent a0 genseaior bk oM
choke

Baltery curment fud 3 ignison
cail and funl pump

Coerale start switch uil ganarator s builds up. |
1

anries linld. cranks engine.

L 1 |
Generasar DG curant AL QuipL curent prodaced
I Fleluiss stars swilch | | penducen. ] and ded fo band l
I
[ 1
Takes aver energizing of start Racharges basery
divoenne] sy




SUMMARY
‘Wher the Maring Electric Ganarsting Sel is correctly
ned.

min
saln affickel cperabon, Service and maintenance

® Safe and proper instakiaton

vernor set for corect

Romambar, than

I correcs fime intervals shawn in each opscator's
manaial A% femsnecesary to pregars thé ganarating

‘one which Is not maintained. This axtra can pays off
i fcwer service costs and lcogar g o, in-

requently.
s 1 e chochis are hings such &

#® 0l in crankcass

Extra ail tar fittar
# Baltery connections chean and 1ight
# Fusl finis fight

cransed ang fusl scona

This alsa enabiles (he Skipper o spend moes lime on
1w dach, aut Al s and less Bme below ceck at o
mier

Happy boating!



Notes
31



SECTION 3
ENGINE THEORY AND ADJUSTMENT
DIESEL AND GASOLINE

* Introduction

= Basic Diflerences - Gm- and Diessl Engines

* Onan Diesel smunq

* Dieasl Fu

* Adjusimants u:unn Pawsrod Unils)
Troubileshooling Guide for Dissed Engines.

* Adjustments (Gasoine Pomsred Units)

* Teeubleahooling Guide for Gascline Engines

* Summary

The principies of aperation of & gasaling o diesal
wegine are basicaly the sama eacapt for ihe fual
sysiem companents and (e ignition system. Valves
st somefimes relurred 16 %3 e heart of an sgine
& 11 COMDUSIIGN Process i called the brain af the
engine. In between, the igrilion system might be
refarrad ta a8 he pulse ol the . AN e
siysiems must work icgeiner dar the engine o do any
woek [ @ gasoling and dissel o of ual 3128

aced sice by side, mary parls would bear
siriking similanties, The key giflurence betwesn the
1wa fypas of Bngines is whal hapoens nsice during

n

oporatan. Improvements in design, strengih. light
st econamy and il wificioncy ar all fac-
tars whech coniributed % e growing popularity of
diiesel engines = the last few yess. ice contral
anel ecoomy e mefor gens of impevemet in
gasciine engines. the bmsic difterences
Setwe. Gansiing A dissel seginas ane 1n e
tnliowing systems:

FLEL SYSTEM
COMPRESSION RATIC
IGNITON SYSTEM
TIMIN

OPERATION
EFFICIENCY

I s sectian the atudant should gain an undarstan-
ding As to the significant differences between =
gasaime ard diesel sngine nd st e Row, when
A wihy esetain adistmonts am made and what
adjustments 1o make on both Lypes of engines




BASIC DIFFERENCES BETWEEN GASOLINE AND DIESEL ENGINES

In tha foierming comparisan chart we wil illustrase

some of the major difféeences

indicate why gas ar dissel oparation might be better
ara as lollows: d

DIESEL

COMPONENT
Fusl Syatarm

ol e
Filtar and Carbursar
Fuel and Air Mixture o
Intaky

B. Fuol and Alr izec
ontaring Cambustion
Chameer. A Pud Rt
151

A Congal of Traralar
Pump. Fiters, Insection
Puimp ared Naizrle A
Only o Inease Manilohe

& Dnly Alr Enfars Cam-
bustion Chamber. Ful s
injwéted Al specific fme. Ajr
Fuel Aato 18 18-1 at hill
toad and ntH at no icad

Type of Fust e - Flammani Dl Fu - Mt
Staeage Prodlemy - Fiammacre - Usisaly i
Higher Cost axpanain
Wt

Patiy
Baniticn Systam

Campressian kanition at

3 Bimys, DT ar Mees when running
. During cranking. compression
igentian atarts the Onan built
e units. -
Timing *A 1" BTG on mooes (Port Clusng)
1800 rpm or slower 17" BTG MOUA
21* BTC MOUB Belare Spes P
*B. 25° BTG on modets T8 Laler Modets Afier Spec P
3600 rpm of fastir 21° BTC MOJC Balom Spec P
19° Later Models After Spac P
1 IDJE
o * ML & MGER Wit 18 BTC MDJF
Eficency e washed o untumed Toad el dllm:'u:f
fupl - Loss E\'Ul Mare BTU'S per
P galion. converted 1 uselul -m-p
| — i and powr
Oparation Faster Sta B Eicwar starting, meed

g, Highar
Opersting Cast - Shartar
Lite Span.

glow plugs for preheat
D dir Ry

. Nominal utsite Ak
Temperature - Yery
Impeetans

C Dirt and Air must be kept
ot ol Rt Syitiem

D Longer Lide Span




ONAN DIESEL STARTING GUIDE

LEANER ——
IMPORTANT! . Al HEATER
FEP ENTIAE FUEL STSTEM CLEAN ANG FREX FAOM mﬁ;gn-—%, TELEWENT IN watrep )

s AESEL WUBCTI P L AL IF SYSTEM
ELEAWLINESS 15 NEGLECTED

IRECTION PLMPE AND WOIZTLES ARE WOT FELO
RERaHABL

= En wwmm-m CHICH AL OTHER
SOMRORENTS # ST

[ wamnima ) 50 wet vat enen sTanmns

AIDG! NTHER 5 EXTREMELT &5,

FLOSIVE AHD MAY CAUSE SERIOL PEREOHAL . | o reens
Y, Eaik 5 LKELY.

BEFORE STARTING: | /CHECE FUEL SUPPLY_ I SUAE SSUTOFF vALWES ARE OPER
T LIT VALVRNARY A

T UTE SV SR FURL TR WENE Gl tED ON CHANGED.
SYSTEM WAS JUST INSTALLED, FUEL TANK BAN DY

PEMING LFYER LIS AND DOWN LNTIL FUEL |

x{, gl PG

rus ‘m»g- LT AR HOLE
prres

unTE

FUEL PETLIR
LINE CORMECTIDN

IRCTION Pk

. MovE
LW STEAIE Y FAGM RETUPA LoV [DGCOMMELTED)

' m
PREMEAT COLD ENGINE #Uski SHEHELT SWITCH AND HELD —
@ 30 SECONDS IF ARCYE §8°F (1 C1
* 80 SECONDS IF

LW EF (13 EL
[

| T@ T@ EWOAGE START SWITEH

LT CRANKIMG TO 15 T 20 SECOMDS TO CONSERVE BATTERY ALLEW 1 MIMUTE SEFONE fE. CRANKRG

IF ENGINE DOES NOT START: IF EWGINE FIRED, REPEAT ADOVE PROCIDURES, INCLUGING PRE-
MEAT. IF {1 STWL DOE WOT START. PROCEED 443 FOLLOWE

W e USE MAIMBER 1 DEBEL FUEL USE CONRECT WISCCRITY ON,
HEEP BATTERIER FULLY CHANGED. DO NOT USE FTMER STANTING AID.

L :l___ m Im;nmumr-mmr

BLUE-WHITE EXMALST SMORE.
e srea e |

CHECE FUEL RUPRLY
EraTEm

® FUEL Tanx surTy
* SHUTOIT WALV

. FuEs uu MIMKEDY

NECTIONS?
* ERaE o reTen

ENGINE 3 HILL NOT GETTING FUEL, CHECK TRARSFER
1. CIAMK FRGINE 450 GOSERVE FUEL LW FROM RRTURK Like.
| £ IF FUEL DOES HOT SSUKT GuT, FUe WA

[ ¥ DuGiNG STILL DOES NOT START, COMTAGT AUTHONIIED DHAN SERYICE RESHESENTATIVE

u



DIESEL FUEL SYSTEMS
FUEL SYSTEM

The tuel system [Figure 3-1} consists of @ metal
sedimunt bawl, fisd tranaler pump, primary feter,
secandary filter, injection pump, injectars, and iha
comnbeling I e,

The fuill Syssam, focated on e savice side of the
engine, uses a transter puma 1o deliver fusl from the
pume at abaut 12

i
pressurn nd ach a3 fuel ditributors 16 fe injectars.
Tho time inerval Bstween individual ingctors is

Injaction pump, meterd fuel i forced thicugh &

delivery valng 10 the imjecar lines at about 1900 os

{13110 kPal. When the crindes sir maches sbout
F |S36°C) on e compession stroks, |

anIrOLE
HEATER

ngreTion
WAETLE

iLignitas Tha detsery valv in ha inyaciion puees
& pintia valve in 1he inector sseists the precisian
limesd mjectian of fuel into the eylindar,

FILTER SYSTEM
Tha sediment bow has o fine mesh scrmen which
Bhocks il and water antey inda e Transier purg.
Figurs -2 The dirt and warler remain in the sodimant
ol whieh e ng as
Tt ed, ¥ha peiacy eng ‘socandary fusl fillars are
raplaceatis apin-on urs that clean the

¥ bataru it

Framp,

These fillers are mounled oo @ comman caali
which Boins b the oif 1ill fube, Pasitue fitration |5
assured because the enging wan't e whan atha
Filar & loerka oF missing

Average pore sze of she seeced filer s 0005
400127 e} smaller than the first Mter. This moans.
mast parlicis ascaping ha fim! fifter am trapped in
Ehe sroond fiter,

TAVTIOR. | Ldet s ettt it ot

MRS TR e et o e racbon gk ey
When spsasing aty pact o the fusl apsien Seynad the

ey are rersoresd. Betues inslading com of b parta. fush tham
harghty, aed il e SHE et

FUEL TRANSFER PUMP

The tuel transher pump (Figure 3-8} is & diapheagm
AN ChAGK valve lyDe pump operated by & cam (e an
1 angirw camshudt. The pump cam follower nas a

sl PrOVEnt waar ik it ndes on the
camsbull lobe The prmng Iwur = manusty
cRevalng 10 Drime & bsed o




The miaphmgam dpring mairteng requited
gL 10 the Infection pump. Fuel prassure should
e as follows when operating &t 1800 rpm:

MDA,

510
34310414 anI
1210 14 oo
83 3% 87 WPa)

MOJC, MEJE. MOJF,

F s
prmssire guuge and tee st the fucl outle. A vazuum
e connacind at hn sl inket il ihow whamer

{1.08 m). The fust pue Sl produce 15 10 18
chies (254 10 43.4 men| of ybcuum at sea lovel.

INJECTION NOZZLES

Onmn J secies diovel wngines use hydeullcady-
pintia-1ypo

nciary numleoun
1 T900 1o V350 i (13,110 0 13,405 KPR} Homaear,

after severnl hundred hours of operatan the nozzie
i ATS0pH {12075 WFa)

1zrrrats
dar imlenatian segaring WOJE srgines usng
Brpcal K lusl wateres

Operating Principle

Mozzie cpenation iv a8 foliows
1. Migh pressue fuel trom mu mmr-un pump enters.
a fual Al dawn dritie
Passages in the body of FDuIn holder, Figure 3-5.

. Fusl emlars fue duct and pressure chamber of
natdle sy, W luelsresuur ovarcormes
preset preasure af the acgust he pertle
= darcaa "PW"’ o ik anal anTines mel ol tusl
s irgectsd ind0 the pre-combustion chamber
whare it alomizes and mises with tha hol com-
pressad

3. 1 compression temperatures an Nigh sraugh,

sienve i the injoctian pump snd durmes the high

sprng 1o ciose the injecioe and cut off huet
Retion 16 the cylindar

fm { acoww: i carmot e roenl e proper
g

cpcii ty & raun ling fram the nostie. A fus moum

e flaw-hroogh fuel from th injectian puemp bieed

walva
cc\mnlnnﬂ tual back 12 e lusl supply Tank,

FIGURE 3.5, INJECTOR MOZZLE MOLDER



Nozzle Spray Pattern
It one eylinder & misfiing, is nazzio may bo

PUME o each nozzie (ona &l

el
a msnﬂ:hw nazzie can e chicked in the fisd by

g pesasura ling, The fpray patiam {Figured-thcan
be coserved a5 the engine & cranked

Kene o vy b g e e
dhuchange presaies

S parietinte the

10 remaue the suhaust marssald and nn the anges
unciee by
:,mmur & rat aparsting propily.

Injection Nozzle Tester
Tasting and acfjustment can be parlarmed ooly witha
. Fi

e the nocien of owuu razzie pressur without the
proper test equpment

Tt thar et M .5 ety o e

et jiclon s Ahatyt e 5 St bt
lore reasssmniing

Opening prossure, leakago and spmy patter can ba

053 . ey o i e o -

i ru. Ifs# nozzie

tod with & mqnu,.ng

dons not cormct the maRUNCHces, & nem FaEzk lip

and spray pattern chacked

CAUTIOR ] Mever sae band or sharp tocs. sresry pager,

e Souzien ey e darsaged beyond .

k.

1y hole with 8 wood spimier. If nocessary, cloan

Ife Gutar sarisces of e hogzte ooty wie & brass
ush bul 6o not atiempt ta scrape carben from the

nozzin surlnces. This can suvéely damisge the spray.

hote. Use a 3ol od-sanked rag or muitcn fallaw and

Telt 1o claan tha nazzie valwe.

ot ceaning sin are svsabl e Geun Tool Cubeg 386

NOZZLE REPAIR
1 chwuning will not ebminate a nozzie defect, repiace
A i

ho
noZziE ENCEp for AOZER And pintle asssmby

FIGURE 37, IMIECTION NOZILE TESTER

Assembly

Flinse ot wahw and mazzie Shoroughly betors

Feie i She nazzie. Litt It about 173 ot of the body. It
should slida back 15 it seat withcut aid whon the
nesembly is held at o 45-degres ang. Il recassary,
wark the vl inio its body with ciean muttan talke:

Clamp nozHa halder body n & v

Sat valve in bady and sat nozzie over it

Install nozie cag nut loosely.

Place saniering sloms evir noais Tor kel
tightening. Then sieave o
Prensit It from Binding betwesn noEtle and cap

PP

s Mlull 52 specitied bargque.



4 Sl boien n b of raEe ey o b e Lt
A & s w kgt Bevses Mhan e s ot e

21y




NOZZLE INSTALLATION
Bafors ninling te Injation nogzies n 16 sogie
tharaughly clesn sach maun

A diny mouning wace coutd parmi bow sy,
UG NCZZE RILNS BNG & SN powar loas.

Nand rocess.

2
adaptar,

. imsert norzie assembly into mosss. G not strike
vig againat any hard surace

. Installnoarle fange and o cao ecoms Taghien
cap scrws sRemately 10 avorl Cocking nozzh
Savembty Tightan awéiio 2021 tomt povrets (37
28 o]

FUEL SOLENOID

Tha fussl sheitaft solenoid [Figure 3-8) is atsc reher

during shldown, The saleraid is mouniad on the
cylinder a4 Pousing botam pan and conlrok the
injoctian pump cpesating levar. Whan anargied. ina
plunge pulls o tha 3

do-anergiznd, the scéenced apring foroes n-uwnnar
out sgainst the aparating lever 1o hold 1 the el

Tha salenoid has twa coils. Both are enargized for
p..n...g 1h ikangar up. Wen ihe phunger reaches ihe

it T s il Rl Tha Blangas up while The
nnglm 5 running and de-enargies when e anging

WIEWAD e 18 CirteeL

1o i
SELIVERT WL APEERES

PREHEATING CIRCUIT

This 12 ol batary circuit conists pary of maritold
Fieaters thal heat the combusson s at e
marckald s & glow plug in aech wylmd-rml ity

i
wired in parallel and are confralied by
switch an tha caniel box

Lo L )
MANEOLD HEATER (33 AR

FIGURE 310, BLOW FLUG A4D MANICLD HEATER

FUEL INJECTION PUMPS
s cliesets are egquipped with Ametican
Baseh fual Injoction pumps. Seain cylinder enginos
use the model PLB: thelour cyleder s nee Uk ihe
ha

madal twa cybnder
nlmlunnlnummnmuw pramp. Now, the:
DJE wngines wka aithar T8 K st

injectian pump. For Bryce'Kiks pump sioemalion,
tin b the back of this wction The fusl injaction
PUMES are constant stroke. lapped plunger typs and
operaled by 1he engew camahalt Thay doker an
accurately measured guartily of fusl under high
Froasars b B injectian nozis.

A coartent vatnn I Tt wiF) o1 PLS e PR
pempe. The bissd oft & rstscies
vuant of byl el spcem, e el a2 e 1o pravan s
e 1 the o o1 F1a puame. Thos s shcuie
e 8 revesres e 41 b 4.6 o1 10 40 6.7 89

”m " hat

prisii e
mamnboing %I stw puTgs Do fal semal unmsherized
vt procefims o Tha Injscion uman.

F..c m‘mlm pumps must pass sirngent nuull'\‘
and tedts with praciie sellings and
{Ltmants in orer i mest Cran's perareance =
FebabAi ectiramanta, Tharesare, 1 must be cloary
umderstood oy the cwnars and by Onan servicaman
thal tamparing or inopt Epair atempts can Causs
Ierepairale damagn 1o the purgs that will nat e
ecvuma by the manufactirom wartanlies or -

Baosch Service station or Distrituloe 107 dxper rpair
sirice an e Ijecson pumps

TH thgaic seniem: shookd oot Clekring. et
rapia ¢ pressir teals fo¢ insemal
axtomal Toaka, nteral pump Lming, 404 catbraion

PGURE 39, FUBL



PLB Injection Pump
Tha PLE injectian purme [Figuse 3-11) is used on the
DJl Seres D"ﬂln!l. The coss-sectional viaw shows

lhull
e
— wauve eoLoER
susan
ALVE

oty T
/ GassET
/UM1
P
—
fcw-m.slun

conTRa) LG FLLG
i - UPRER STAMG
SRaT

Lucrn G

Lumcsn
RETAmING e
LOWER SPass SEAT

FIGURE 1.11. PLE IRJECTION FUMP COMPORERTS

Trie pume conssis af & housieg, pume planger and
barral, me plunge: relurn h s seats, and the

. kol
tice of 1he PGh preasune dachins Tubing

Operating Cycle
During operation. when the petor nesrs the end of

plungas
cioses its infernal ports, and trps fuel tal farces the
dalivary waben olf ity 3aa1. Fusl llaw is ua Theugh the
delimry vaive and soring i ihe hgh pressure fne
Teackag 10 W o AaEzhe

The plunigar caniinuse injection unbl the hesx an the
pAunger (Figure 3-12] passes

Infecinsn fhriee 40 Poe orve epbevder Dk Series angine wiih foe
PLE injecton) parap s 48 17 seyjrves STC.

s

FIGUSE 313, LB PUMP

I‘l.! PUMP OPERATION

ha pumaing acticn invotas Bath e purmging wnd
e metereng principies, Figun 313

Pumping Principie

A Fuel enters the pump from e sapply systam
theeugh tha inlet connection and fils the fuel
sump which s the barrel. With tha

Plungs: af the botiam |7| its sirok, fusl flows

Solt el Beopping e précsrs apidky, Delivery
Va8 200 k1 AU TS ek BN How
Pl biom draining out o1 ha line

The amount of fuel delivered is controlipe By tha
histron which motales B plunger, thus changing the
sengih al its eflective pumping sirake. The distance

lungar tmvels s atways the same becauss the
cam M never varins.

IFe giingar. i mwdu:nmpmgarwmu
cul-amay area betcw e plunger holis.

B g
closed by the plungar

G &b ihe plongar mores furiher uprard, the uel i
dischasmed through thi dalrary vk it the
high pressure line.

o

Defivary ol bual Coases whan (e phangar hess
Fasses and opens the barrel sofl part and The
delivary vaive raliens 10 it seal During Ihe



{imaincler o e irgie s s wobled m ey €. For maimum delivery. the effacive part of tho
e zump. This termination of fus d srake in latively long betara the spill port
mum.m-nn-\rnr Tusl diveres por Wioks. cpens.
Metering Principle F. For narmal dalivery, e silective pad of e
Fupl metering incluces (org strokes 10r maximum ke i sharier balor ihe 408
owary, sharar stiohas forrarml delivary. Bndnon- 5 rhig yigw ahows the plunger rotated 1o the OFF
el ol position so that the vertical slal on the plunges
4 and the spil port ane-in ling for no dalkary svan
The sincunt of fuel falivesd is conteileg by rotating ENOUGN NG PUME My Continu | siroie, uches
the plirager. B churging e Mg o 1 Buning a Sranking candiian with the huet contral
pumping [
PUMPING PRINCIPLE

errecTuE

ouv-m

e

O @

ROTTGH O STRE

E o DELVERY

FIGURS 312 PLI IMJECTIDN PUMS OPENATION (4150 BRYCE ARD K1}




TABLE 3.1, SHIM SELECTION

FIBURE 334

TIMING THE PLE PUMP (DJA)
Fump timing procedures determine the carrect

chosing ocours at 17BTC.

h by wm croteter Mathesd 1), Hawever, Il 8

wensable, time i by Flawing

|r~ WWEMGIM P

sahuns sircin. i
METHOD 1. DEFTH MICROMETER METHOD

1, s tappes in ils rectss and positicn

m
1wnmwmnnm closing mark (FC) of compres-
ain stk

2. Using a depth miceometer, moasur distance
from purmg maunting pid on Crarkease 10 AP

contar. Séa Figurs 3-14.

Subtractrom e poet los ol

11,670-irch] the degith ohhlln.d in mo 2 The

el 1o he. thickvme. i ahime necessary ta
sarmwelly B ihe ump.

o

11 Fais waer o gy stasrbly
Sefect carmct shims for required thicness.
Imstall pump.

METHOD 2 FLOWING THE PUMP

Irsitall pueng with 0.006-neh (0,152 mm) shims
batween pump and pad

2 Locsen defivery valve Gap nut and hoider
el predsung on spfing. See Figuns 3-15,

ISTANGE MEASURED
ATER A
ek - .
a1 254
(23 s
S| =
a4 oW
ar 17
L | =
u | =
o o
g | ==
o carvher in arer bor e dus 15 Sow INGSEN e
Rt

a3

Fiotate flywheal ta about 15 dagress betrs port
point. Opemts

siowly clockwise until fusl stops coming ut of
Purmg autied, This i the port closng poit.
Measure distance fram poind whers port closing
Becurs 1 P mark an fyaoe: Fing irickness ot
shims 10 be added fram Tagie 3.1,

P I
A

P T
e

FIGURE 315, LOCEENNG DELIVERT VALVE HOLDER



INSTALLATION
Piic o meounling the injection pump to the cylinder
bk, fallow siops 1 rcugh 3.

1. Slida shim or shims {usieg proger thickness of
shims dar coec liming) aver piat il thay are
fiat o pump 1lange. Ses Figure

Tha shim Svickness requised far ssch sngine Blck 8 m-

Injeciion. pump mousing. Tha mesmrvment spades fa &
Fralisaeel SLSTH) a4 il 4 8 GGG FUTES

2. Dip seal "0 ring) in engine lubsicmting ail

3. Shcke sesl owar pilat uelil tight agunst shim ar
shima.

4 WiEn shims and sesl In place, insart pump inia
oyinder block mounteg pad. and irsen moun-
ing Scrims

5 Torgue mounting screws mgman altgenatoly) to
18-21 fool-poundy [24-29 Nem)]

8. bnatall the busi inlet ling and goveenor linkage
7. Blewd the pump and ten irstall tha fusl outlat
fire.

PSU INJECTION PUMP

The PSU injuction pump (Figure 3-17) is used on
Cinan 2- &  air-cooled and water-cadled
dimsnls. Pumps that ane almast identical wi only two
Injactar line cutlet ports ane used an the fwo cylinder

FIBURE 377, PR IRIFETION PUME

PSU Pump Operation
Tre pomp 1hca e mated wilh st i
engine camehatt, l:mxa.!—la o

S by & Mulb-Iob<ad cAM on Thi camshalt whch
bears againsl a tappet sssembdy

o the pume.

mocels. The huncl
il Ipeation an e snice s of Tho enging are the
same an bath & and 4-cylindar sngines

FIGLRE 310 IRIECTION FULS TC CAMSHATT NELATSINSHIF



cuTiET

FIBURE 319 FHU PUMP [CUTAWAY WEW)

Pumgp Cutaway View
Tho cutaway vew |
e ppaTaling fever. Mehef"!n Seve. CEIVDrY vive.
plunger and dried pRIAGES 1o e phingar and
injnctinn boes

Al uon of very preche #ctness iranemits
Trom e tappet to 1ho plungee aed s

Fhanges limini For ihn fuet pumged 1o oach |n|unnr

sict in the metenng sloee 30 that a shight rotation ol
thas comiral shaft cshs the sieeve 1o rde up ar down
on the plunger. As the camshat and face gear rotabs,

ey key &ed 8 vertical niol in the isce gear
transmit rotation b the plunger. Aotateg e plunge:
Aligns e plunges cullel groove with e proper

Pl stroka

unger
ire aa phasved that anly ane fusl injeciar is served

Tha figh hytraulic prassne devsionnd s required to
open ihe pressure oparased fusi injectar
tha &

chamber Fusl debvery cantrol, Iull 1oad, & shed

by 1P up-and-cwn moimant ol sy
Funl metuning sieas. The dewe is contralied oy tho
epiling limdr on the cutside of the pump. Fuel is
irjncind only during the high volocty posticn of dach
BAIngET up S

‘When the tappat snns alf gach kb of he can et

fued auppéy port 10 Ine Aus sump. This allows fusl
wndor ko presaurs Tram e franaler pureg and fusl
sump 35 Bl the cavty beteoon the op o of the
pungor and e duliviry valve, The plunger = then
Fuscly for e up alroke

Metering Sleeve Operation
The mataring siseve & positioned by the aperating
hever of tha govemar control unil, Figure 3-20, An

FIBURE 300 METERING CONTROL




Plunger and Sleeve Movement
{38 o plsge s carmrmed e, i s o 4)

of the plunger, F-guw 351 o the el povt
cleaing (PC) paint af the injection pump 1hat cor-

A the malering skeeve moves upward on the plungar.
it gl off the spl port (B), Now, s the plunger
S UPWAT, tho Tus trapped sbave ils 169 end
Buikds up pressure and liMta tha devery vilve off As
seal anc the high pressure fuel is parted v the
distribulod-groave on the plunger upoer end 1o one

allowing tne high pressure fual to spal insa ihe sump.

Sleeve Control

Tha mataring sleave contrals the volums of fuel
defiversd 10 the injoctors o sach stioke of the
D'\J"R'.

Mo Delivary: With the melering sieeve in tha Tl
Gomrvadrd position, he s cort s s

resiste. A5 the govemar pibidb it anafi in

metenng sleeve upward on the plungor, lust
18 tripped above the plunger as e port cases, Fuel
calivary commsponds wilh e losd placsd on the
engina. See Figura 332

Normal Delivery: For normal delivery (Figure 3-23)

opens b dump ihe high passiEs

livary: For masimum delivory (Figure 3-
24), the conirol shaft must postion the sleave fully
upward, This incresses the sl ety o vt

untl @ higher portion el the pw: ing wiraks 18
reached. A8 engino speed and powsr contral is
determined by he governce acting through the
cantit shall and malering siesvs

The plunger always makes the same stroka, but

nrying e wm-on uf"!e m-mq sleeve reguintes
S agill p d thus the volume outout
ram his plungar to s delvery e 410 jeEior

FIGUNE 3-22 MO DILIVERY

MIGURE 334 MAXIMUM DELWVERY



Delivery Valve Operation

The delivery valve assembly siguiates ficw o con
tralbed amcunts ol fus 1 wach injecic outlel, Figurs
325 The vaive outomasioally clascs at the end of
wach phanger 3lfake dus o sanng action when the
pressism drcps at the punger por

NTAKE

e Cpes
-

&nD aF DELVERY
L

FIGURE 335 DELIVERY VALVE OPERATION

Delivery Valve Operating Principles
1. Fuel anters part {1} with risng punger ().
# Motice, pill poet (3) is cised
3 As plungar continues ta rie, fill port closas and
fuel is irapped abave plurger (4)

4 Addilionst plungar movement comen daliery
valve ang farces fuel Trough deinery valve
{arrarms 51 1 Sullat far cybrne: Na. 1
Flal o tigh prvesien poniam i ou with
movement af plungee urtil spd part {6}
Opona. THs fésuits b 3. proAsure. Giop ang
delivery valve closss (7). Now. residual pressure
i trapped in ine (8)

Sinca e punger s sl Rig Countsrciecons, the

180 dgress on nenl strnn. Injeetios eccurs smery W Gegrees ol

Tha rasiet pistan portion of the deivery vabe mduces
vt presiues . Aciomatic a sha
cutoft of fusl at the end af sach pkingar straka. This
prevents secondary Injectiors and nozzie drioble,
reduces ongine smoke, Bad peewents nozeio car
borezing

PUMP COMPONENTS
Figure 1-26 shows Ihe folawing pume comp

* The plunger taapet assembly
* Thi contrel shaft assembly.
* The pump body

* Tha dalivary valve assemety
* The govemor stop

g )

CONTADL sk}
S Tmmay

¥ o heac STOP ASSEIELT

PIOLSE 125 PEL PUMP (EXPLOCED VIEW]



Pump Installation Shims
11 thit pump |5 remaved Trom the snging, bo sure the

Pakasambly % MARIAIN

proper gear backlash Figure 3-27. The number

an 1 crANkeRss ndicals e proper shim
thickness. This trickness doas nol change when a

new purr i installod, |t ooy changes W new
an the

Removing Tappet

Meaumion | gy when smsebg e apps Fiuse

[T
BhrGer i Fie wump whes Sie plnger i semseed I e

bus 11wl it aperate. 1 the phanger port s nst srioesd By e

‘crankease = installed, and th
praper shims @ slamped an the new crankcane.

ne 5 e =i chasrs lock pien or § Kesrae 15 ram T
g Irm e G-4ng i e s gose,

Bumon
Tht builon demeniion. In determina By the aumGer of ey
stamzed an fe side, Figers 321,

v
THRGTTLE
sTorschEw

D2 KEERS TAPPET

TARBEY

IGURE 337 5P THICKNESS

TABLE 3-2. TIMING BUTTONS

FIGUNE 330 TAFRET REMOVAL

GROUR

cooe | eoee [ranT o wze
bech | e
TH terh | vrowr | 248
R 2arB | ren
P Jarc % | 2
) awD o | 3w
orm aE s | zam

e 2

Group 1. Lined i1 2t

alwt
Gimap 3. Used 4t sl 170238 (oo T punas
Fumg s seie 10 e B

TCp uIer HE
464

acy W

TIMING BUTTON CODE

'hn fiming buttan has & codo Fumbar of latter which
5 with its dimensian in thousands of an

freh See Table 3.2 Figuro vt 1he teming

Button and 1appat mlmlnn!nlﬂ. Only nno button is

requared %0 provide the cormect port closing,

4701
ar

C.I) warros mr cooe eryee

FIGLSE 3% TAPRET BUTTON CODE



e

comTacT
P

PIGURE 3.3, TWENG BUTTON AND TARPET

PORT CLOSING FORMULA
The farmula for Getermining the proper part clcs
IPC) timing BLAEn 107 & fim oF replacemnl pump is
owe:
1. Rumows ol pum
2, Determine {otal pump fange and bution
thickngss Ko ald pump.
a. Wit down dimeneice given oo cid pump
Parge See Exampile, Figan 3-31

ION FOR PUMP

INSTALLATION

1. The crakshalt must be et on the compression
siraa dor No. 1 eylindar.

. Look Into hole in Block wheen pums mounts to
werily thil G wlake valve lobs paints outward
and dawn 43 degrees.

. See thal PC mark on ||.-.nw iigna with hming

panior on gear case cover,
Align PG mik on flywhos Iollmhﬂ peintar by
Fotatirg crankshatt clockmiss in the deectian of
s FOLABON 5 1kE Gut all gear backlah i
tha directian

FIGURE 5. SORT CLOSING POSITRIN

Furrrase Ll
F0N Chiaivg Breerdas 9. 1
et oot i | POSITIONING PUMP ON ENGINE
Tem 3% posn
straw shown on the sde of the pump,
N O e
Aot P b of s = o) g.l-llﬂ drive gear, and ingent a 1/B-nch {3175 mm)
Tor posmaning the th anging, Figurn 3-33
FiGuRE 331
S
b, Aemove ok pumg liming butsan apAR
e —
ey S e
o an 8 o e, e
& Obtnm a-mmum al el timing buttan from
Table 3-1 cown

erding with rumber o btter
o 0 Y ton,

. Ad demienion on ol pump Yrge o iy
Eutton dimension from T

® Write down tetal Eummn |v ol puamp

1 Wil 0 menion (i e gab e
and sunum it Troms 1atal PC dimansn




Anaiher mathod of allgring the drive gsar sl for

sxperinoed Sy
Sehew holl B0 ACA e pump o1 1he wngina WA
‘proper gear teeth mesnin

INSTALLING PUMP

DELIVERY VALVE FUNCTION

ivary vaben maintaina 300 1o 600 pal (2070 to
3130 WP e :Eramsies in the injctar e with 1h
#nging runni e 3-36. This pressure increases
10 about 1900 Pai {13110 KPa) on adch stsoen o ha

v a1 a8 timas, oven thaough tha prassuse bisoda off
during shudown pariocs. When e s are il of

ialars o e shim nichseas rauired Soimemn e perp 14

Torget the shiess.

Wilh the pump deive gas Kcked by e 1E-inch
[3.18 mm) Brass rod, postion the UME In tha hoie
and firmk P Figure 3-34.

reaction indicates the pumg and camsnell Gears o
meshad. Mainiain ihis preasure, remove Brass rod
ard rotate the Grankshalh manually o make sae the
gears mash proparty, Figurn 3-35.

FIGLAE 134 INSTALLING PUMP ON EWGIE

oty v eraugh line prassura for firing ihe
injectars

(P P LY

FIOURE 33 FIL PUNP INSTALLED

FIGURE 338 DELIVENY TALYE CLOBED-FLUNOER DOWH



LATE FOOELS

FIGURE 3.17. DELIVERY VALVE ASSEVSLY

FLOW TIMING THE PSU PUMP (DJB-DJC)

Fiawtiminy e irjection pum can be doria sy el
1 ctmeming whittes O i e proper
has been installed dar best aperating cimamiona:in
st I1s i 15 amerend without recoeding the PC
dimenscn and e liming baflon thickness, A is

PC poailiin. Kewp svirytieeg chean 30 dust ang det
will ot contameste fuel systam
1. ingal Ko 12 timing butvan = PSU pump a8

installation:
o delivery vilva cap and holde, lake tul
Bpnng and replace holder and cag, Figure 337
Fameve do0r GROGL sif Chanar and 4o
metal Gover $ar anoess 10 fywhosl marks and fusl
mystom.

Mo, T injector line: re-inatl line with top
and o fine in pump oullit 30 othat and will Sieac!
Fuel Ilgw int an open contmnes, Figure 3-38

e MOTZLE

=

I8uatast

4, Place contsnar under open end of Mo, 1 fine.
5. Diseonnoct goveenoe bekage st el joint and
wedge conlral arm al maximam hel pasiticon.

6. Rotate Mywheel countarclockmine (i ticing
front ol sngiee) to point where PC
Pywhaalis about 15 degeass balcea liming painter
(campression stroke Mo 1 Crlinder).

1ope 12 s incicating Ihe vaies are Ciotet
7. Manuntty operie sl Transher pumg Lntil 2 rs

fuel flows steady from ercd of Mo, 1 Sne inle
cantaingr.
itk & anparuin comainer ol el

ssnnasied, Ut

550 el § huor bk L Demenes the S B inkel

comine: Taepuig s s ABER T ok
pttnty

rotates Fywhes! slowly In clcckwises difection
9 Ston liymhaa) rotalon sl axact point fuet e

2165 me aint
af the riaction gue ¢iungee: mgiidhess.of
Aywhest postian, Figure

FIGURE 3-8 FORY CLOBME

par n

=i i e,
maty oo e 03 anether frming Sutlun it
3

FIBURE 3-8 FUEL LINES TO INSCTORS

FIGURE 340 PORT GLOSING {PC] MEASURTMENT



TIMING BUTTON THICKNESS

Irfaction pump Kis inchuds & pumg and e bulians

wil iima %0 percent | ol e anpines. The
Wiesiars Wrkinvme. Eotion g spnng e no
anger G334 blea, bul 70 l00oe o L

port ckasing dimansin stamped oo il

Procedure

1. Mark frywhisd in 0 1-nch [2.5¢ mm) gracuations
{abaut five marks each dirction) from PC mark,
for Caltulang reguimed change = bufton
thickness

Sinee 1 inch (284 mem) squals 003 ineh {078 mm)
bustton thickness, the ingssiled button is 00 thin &
(KPS inch (0,228 mm). This mases & butsan 008 i
{0,228 mm) thackar than Iie one instalied i required
i bomyer part cioming 50 PC mar on flywheel aligra at
e timing painter whan fued liow stop:

Example B, If PC timing ia foo sary oy 0.4 inch
(10.2 mim), multipty 4 x O3 = 012 inch (4% 7.6 mm =
0.306 mm). I inls cam. & tinar buior 012 inch
10,205 mm) lass than the ane instaked & roqui

HI.EEDING FUEL SYSTEM

Biled sl syssem whenevor the fillars are changed o
v hara s & In e nes

Fracedurs
bubibles

z
an flywhial 1o peint of sctui por cloaing

3 Mullipty distance measured fimes 03
(T8 mm| o determing the  differonce
thicknass raquired faf new buston.

n

a0 sl 9t and ciess ful flows from fhe bieed vaive
automatically, Figue 3-42.

i1 ot apsrate Ihe purp. Aalrks the fywhest ore revslutien

T cagree
Bon 2 B03-inch butian thickesas S Srming.

TIMING CALCULATION
PoNTER BamitER
[resiny W s

FILSE 141, TIMING MARKS

Exampl & The port clasing time iz ate by 0.3-incn
178 mm) maasuremant. Figure 3-4

54 0007 006
(% 076 - 228 mm}

BLEED wALYE

e,

PIGURE 3-43. BLEEDING FUEL SYSTEW



BRYCE/KIKI FUEL SYSTEM

The Bryca ot Kl st njection sysiem (Figure 3-63)
s lucatod near

shousid

{14707-15196 kPa)

Crahcane u« MEUE Spec AB o lafer engines. The

of e cam shll Gperate the pump piungers, one
phunger and cam lcbe Tov each eyinder. Tha Kt i

HIGH INJECTION LINES
Both high paszune fuel i Between the injection

withaut any bending Lines that it an Bryce pump
i and

el vaIVES 10 v GRCTON NOZHS.

T L
novERim
-M:,-mzsemnv
- P
- apaston

I
o

TIGURE 343 FUEL LINES TO JECTONS

vice vorsa whunu'er m
disconnest bot ands. Do ot sare he s

BI.EEDI“I FUEL SYSTEM
ng ar o the tsmes, Blosc the el
vEva o1 it Ehood i rom fust sy an o
1. Digeonrsct il soluen e at the %8 rear he
transfor pump. Use contamer o caich fusl,
2 Cipachta hani priming seve on disgnmge bype

ol Prwing Tram thi sl rear ling, Figana 3-4

1a el ot 31 e cariminr,

.
Swrsisicn o premsd hand pereing. Whan fsished, sehum
Bup oaeraisn

3 Than coneet he tusl rsurm 1ing & 16

A Iaberatednnia the
T wgulen 11 i e ot Pre e o
of Ghet ngiee e i i the injection.

n..mpm'q and merering principlus. as tha American
h PLE pump described sarber in this aschan
Fow gorihol o i b asimumm
accomplisned by rafating the helix on ssch puma
plunger. BOif pump alungars and bael asaemblis
1o 80 dogress) oy & fuelconirolaem,
saar rocating
e ehargta ha teciva ih o B i
Cags and hance e amaunt ol gl i daiears 15 ing
injuctian razsis.

T fiasl Ieamater pump and the primary and sscon.

dary fuel iars n e Systom ars igertical %2 mase
duscribed o and used o0 the alher Du-series
engines.

NOZZLES

The MOUJE husl injaction systams use Diesel Kiki and
C.AN. motiling-pintle fype _nozzi

haldars ara aithar Yanmar or Dised K and have 5
plaod noczie retsining nul that distinguihes therm
ram Bosch

Ainist. The narzie bps are |mmwumu in Kiki
vl Fwnmar hakdar, but intemal campormets of

am

FILS J-a4 B ERLANG FLEL SYETE




B FUEL PUMPS

Tre Bryce/Kii Injection Pumgs are similar o design
. and perloamance. Frgure 3-45. Bath
units Ut twa punger and barrel assemblies in 8
singie housing and s 4 ecmenon mck (goan to

of Bl pues. These pusmes dem inserchangoable cn
MOJE enres inferma compoments of ihe ryos and
Kiki Pumps aré nat inserchangaablo. One stemal
difterence is that the Arycs usme an aligrment
e pin 1 4 11 on 1he adapter assembly.

The celivery vatms on Soth pumps are aleo similar,

Kiki uses  combinalion sandwich fype seal that

U081 umps us ratier iype iappets 2s cam foliowers
which ars hefd in placa by pins and lock wire. Esct
U hias an air bised fitig 10 vend air and akow far
uasy priming

FUEL TR, AR

conTRoL
RACK

PIGURE 3 WIESTION P

INJECTION PUMP IDIPTEI'I
Then cast iron aday

FUEURE 3.3 ADAPTER AE3EASLY

INJECTION PUMP REPAIR
Most fusl sysiom frovbles are no! due to & feally
injBstian pumg; fest tha st of e fual system baforo
condamming Ifre inpection pumg

Oian discouragos fiok repaie o the njaction pums
becase of ancaptonaly toserances
batwon nam v The speciaiited sment
necessary for fepair Tha injecsion pump 15 an

line. g talcum powder coud scare s working
suiriacos.

INJECTION PUMP REMOVAL
11 fhe recsl of b fusl syatam is in warking orer sad
far roplac

il G s

1 Local Injeciion pump on serrice side of eogine
pecemery Was matal and hardwary

3-48) &
‘mounting fixiure far n\eml injection pump and it

davice. A composition gesket s used between the
dmmter and the Grankcas

e i b L L o i
trol rach, Tree cusrlugling Sevcs provides maximum
{eucesa} fuel during engine mm anc limits the

peotect the engine fram excessive |oading

TGRSR 95 ot chang e mtumivct o dece

paeer shes 4 germent rericad st raied apeed #ss hoad

o'

Faengve fuat inlat and retum (g, Figure 343

3. Aemave high pressure lines between pump and
injeciar noazies. boih snds.

4. Cap oll Bres and litsings using extreme care to
g ) Toal SYSLA Cveponiris cioan

aiapter aksembly,

é Bl ik v i s il e
Fgura 547 Then. 8 gump
assembly.
Cursiully clow niecion pums ssumbly. and
pacu it in o clean place. Retin shems Dot
Funp ana ainpior 85 they 846 naeded 10w
Fuaasamby.




AND SEAL

mammnann
Tons i W g Wy 8 1 et sbem ernd

ey are remuoved. MFlars ARG fiew 41 sed Barts, Sush them
naroughey, and inalsh whele vl wei

EmOAD L FLuNGEn
AGHBTED &
oL

war

narren
DawEL P
LR 3

—— ocmel [ —
= - BT e S
e B

FIGURE 347 INECTION FUMP ADAPTER ASSEMBLY

ADAPTER ASSEMBLY

REPL
Annr adapser assemibly has been removed from tha

repiaca ihe brarings and seal on e yoke
Shan a3 fonaws:

re 3-a8 press shaft and yoke
assunbly S et o Eacrer sl A
and botiom beanng slips out bottom end.

BEARIG BRnS

.
fre)

i
SEai SACEH BEARNG SPACEN
e ey

1. Remiave fusl control arm
2 fmata our mouning bolte snd i wiaptee

15 1, ey U 100051 DB PSR

FUGUNE 148, BEANING INSTALLATION AND
TOUL PACKAGE (4256314}

ceter to Inosen adapses from gashol 2, Wing polad ancd of baring driver, prees kap
Bearing snd sea oul Bt and,
3. Dibcard ol pasket ared cloan, ren on iging i e
ananha 0 prevert ol ieaks. T yolls shan.
4 Traroughly 4. Thorughly cloon and oil yoke and smaft

Slon_sdmpiac sssertly - tiefors
roplacng new beanngs and ol 5

Paco clsatir asssmbiy in mm haider foe
FEMOVIRG and insating banriegs and skl

Do nal s in & s uriess machised
irlaees awe pratested (1om damage by fhe

asgimbly and sdantir for masalling new bestirgs.
and seal

8. Instalt battom bearing ram top of adeptercasting

sing hollow and of bearng dresr. Maks sune

leftored” side of bearing taces upward and that
B0l balloms agairsl tap of adapler bass

& Slide yoke amumr: assumuly up ihicugh boar-
. then Bupport yoke and shaft assembly for
dalling thi ratainiog g




7. Using hallaw end ol bearing driver, preas ratain-
ing ring iy shal, 18f Snoug 80 riaD 4epe. rk0
grocwn on shatt

heiiow end of bearing drver. han use 100l 1
ﬂm& fop lmannu |mn adaptor. Make sure tool
i | P of WHDQF e and thil
'Inlbe-nd side of Iﬂﬂ baarieg faces upward
9 Aopiace bearing sonces siseve with sesl sscer
s {|rgest sleea) and 1han (e 10oal 10 press

. Using & deglh micromeler. measure the oo

oil

i instalind wilh Tetinred side dawn, facing the

bearing, and that 1ocl batloms g, al
adapter boss.

w

ADAPTER INSTALLATION
Froceed as fofows
1

Il actagtor Laing Iour sockal

formuse:
sumnm iratallnion dentn
ot p ... 3.3598 “enchas (828 mm)
D-uluncu Nnm adapter ange 10 cam
Iobe base circle as measured
(BubiRe? o Bbowe] — inches | mm)
i i

il S

Many selier spec B MDJE enginas fers an in-

Ik washers: tom b 2024 41, th, 27-33
P

3 Dmrmmn shim ickness requined between

¢ fcaLs B new gasket may

e skt theangingl one. Soe
Figqure -4

Tha pespas shim Bicuaees & slamped 60 e Bl for e

fion a1 e Inpecten pumn.

| 54T (B2.B52 mm). On ihase
U8, SO BT ot o 1o
ok b SusiEtbed Tor 3 2508 in Step 4

INJECTION PUMP INSTALLATION
Install injoclicn pump on adapier assembly s
etk

pumg roliers mlm Ilm ummm basa circla
flerw paind &4 the fobes). One jabe
vl b . 1ha Gl 166 down. Sae Figura -
L

2 uamg @rapar shim thickness (Figum 3-50], install

with 0ir 30cket hand CApScims
i o Torgue 18 20 1o 24 1-16a 2733
.

LT e —

e ok fingars for praper coeratior. [
hr cack Be8 in el groserly pisced in the ok, engine
Eperatin =il e inserbatabiv and mus Se wozped n-
mesaiey,

FIGURAE 148, MEASURING
THICKHESS
3, To mamsurs lar shim thicknss

2 Rotate crankshalt to pastion injection pump

carm Lk o 10 chenahalt in & vertical poai-

tion 80 the base circle of each lobe taces the
wdapter comning

e 8 T e

Connoct Heaiie fual inlet i 16 pump inlel.
Connect each high pressure ol lina 10 Bropar
g outlel and nozzie inlel. Torgue nuts (o 16
1812 1. {2224 Nem)

Peinsts® fuel comtral arm on yoke and shafy
asemly. Figure 350, Tighien socket head
screw, bul da not aver tighten

i



FIBURE -5 PUNP AND ADASTER ASSEMBLY

B Adjust fuel sclencid plunger sd that a 0.0M ta
O anch (025 b 076

ihe nominal walue is DA1S inch (28 me the
1.8 mm|

Figuem 3-51) bolween tha pisngor acjustmont
screw arsd the fuel control arm with the eotenaid
in Ao postion. To adjus! 17 plunge:
Jangii, hald o Blunger, and acjizt he screm an
ihe plunge: lever pin o the sl shutol posti
Fatighten lech

FURL CMTEC, W

1L, ‘sceew
cueana

=R

CETTT

FLOW TIMING PROCEDURE
To determine PC, procsed a5 follaws
1. Remove one figh prossane line oth snds), and
Uhe ot RRpanGing delivery vt hokdar, Spving.
walume recucer, and delivery vae, Figure 1-52
Leave gasket and seal in pumnp

Lewt arl ro-vled.

FIGURS 351, FUEL SOLENOID ABSISTMENT

FLOW TIMING - TROUBLESHOOTING
ONLY

Flow timing is performed ot either irgecson ling fo
#atablisn ar conlirm the part clasng [PC) point of
wach lssl injoction cycle The PC paint should be
about the same for sach cylinder. but an aliowable
differance betwesn Cylinders is 25 cemnkshalt

ress of FOLATION measuned an e flywheo

Approximately 0.1-nch (2 84 mm| is equivalent 1o |-
degres rotalice. A1 1500 and 1900 rn-\ PC srould
‘occur at 18% BTC ¢+ 4% on MOUE

" o

L4
F——— orone e

63

TELERY WALVE
e

FIGURE 353 SINGLE RJECTION PUWF ASSINDLY




@ Re-install dalnry valve halder (without spring
and volume recucer)

3 Install high pressure ko on delivery salve cutlal

50 that draps of fual can be sasily counted and
caliecied m 8 roceptacs at tha open and al the
ey

4. Mave the fuel control arm toward 1he front ol the
engine to full el ange

the ghursges mit ol e way.

Manunlly oparate trarater pump Kor 1o provide
Hunl pragsure 18 injeclion pump

Fatate fywheo! ckickwiss wery siomly by hand
until fuel s30ps Towing fram coen line sven
Enzugh translir pump operabon |5 consnued.
Fiotate Mywhost courtarelockwias il fuel tiaws
dreely. Then. clockwisn very siowly 1 pasition
whara fual draps can be counted at ooe drop per
secand with 1he transhes pump aparsting

@

T |5 ia P pom it shauld Se marked on the frsses
apeante Ihe tiring Foirese

B, Ahler fiow fiming Is c mmove high
présaur brw and delery valve halder, then
reinstall dulivary valve, #on *oiume
reducer

Make bare b ot s clnan.

5 Fwiratall delivery vaive hoider and tarque Bryce
Faldar fo 2333 1 Ibs. (3-48 Nem), Tarque Kiki
ookttt 447 .l AN o
eeeum, raplace The devery valve gaskel.
Remnssall high pressir ling bw-wn pump and
razzie

Using the same pocedure, flow liming can bo
petarmed an e alhar cylinderic datermine PG
or fhe dilference in degrees hetwoen Cylinders.
T

ENGINE PERFORMANCE

Engine parfomanca at 1500 and 1800 rom varies
within acceptsble limita whon PC cccurs Dutwesn 14
ana 22° BTC. Ganarkdy, relarded Himing resusts in
I ymike Bl higher bues eansamption; and ncs
versa when timing Is advanced.

TORQUE INSTRUCTIONS

The following Torque Instructions are for Bryce-Kiki
Irgécten Systams on Onan MOJE Erginas. Figuis 3-
53

Bm:u Pump Modsé FADBRGTDEDSEE
Pump Madal N-PEREKCT T NPE

lm‘l TMFZE.

L1

FUEL CEWTROL
A

FIGUNE 63 BRYCEW PN
AND ADAFTER SEREMRLY

* Defesnry Valvs Retainer
Brycw 78532 1b. 1 (35-43 Nem)
Riki;a3 547 I 1L (B0-64 howrs)

i e s Sty s (s e
® Fusl inlet Stud {both) 1518 1k 1t [20-24 Hem)

® Diced Fittng Retainer {both) 35-52 1. inch (47-70
)

. AR &unplar&?'lw Mounting Scrws 20-24 b fy
|27-33 Nem

FUEL SOLENOID
Thin salenoid is aiso refersd o a3 8

S0lanoi B3t oveeridas g govarmor Figurs 354 The
salencid & mounted on the cylinder air hausing
Battam pan and controls the injection pump throte
mw g o i

by Biungar Sosinat 1heonw|mn A 1 st 0 el
The salenaid has 5. Both are energized for
pulling the nhnnur " inen the plunges bottors, it

The other coil halds the plunger in.



1 the pump.
epenalion

or poce

Axnast port the coalest cylinder is the taulty
one.

* Lacsen {cracid the high pragaue ijaction lines

plug win). 1o dutarmie 1w futty cylindar e
it hatioosss ha laast pawe s mishiing, or
e firing.

The Bryee’ Kobi fush injeciion puros are

el aigboscr Sy

Eabieabon shos b e o ssrns wih Onan
Bocciscanan Shast 135050

Tos teat tha soknaid, chack phangar aparation and
1240t input.

olunger up should be sbout 1 amp. If @

greles, the contcts did ot open.

e

Peder 1o 3he injechion metalation paragragh. step @ lor
Fnlgemation o adjusting tha fusel solencid plurger.

LINKAGE
Wit e engine ahist i, procesd as follows:
1. Loosen locknuts on governos linkage and then
remowe link at one bail joint, Figure 3-54.
2 -
3 Poltue: gommor arm el sl ookl e Ty
forward townrd fromt of engine and hold|

i bal it

Pturn il Lnsity pumss 1o The Driae factoey far regain, o

THROTTLING PINTLE NOZZLE TESTS
The fiollowing bests wit delarmne razzie ona
usng @ manually aperaod tssi sand, EAch nozzin
musl be remaved from the enging for testing. Frior ta
1RSTNG, BOCN NEZ2E Mt b CHaned, DHcAbon
anit inspected ns descrined far nan-thceting pintia
1yPa AOTZNG GAree in Dhis Secton, New or recon-
ditiored nozzies must Be thorcughly cleanod in
chearsng salvent or fest il o remove all traces of
PrRsarealiv greass bolor teali

cantrod bever fram Sheir formand positicns.

5 Taghtan ocknuts on gowemor inkage

5. Rlease fue solenowd plunger allowing fuet shut
off with saluncic du-sreegised

TROUBLESHOOTING PUMP PROBLEMS

Marmaity, liltie goes wrong wih S injection pume
aftor 11 15 inslAled an tha enging a3 lang as timing is
coirect and chean luel = used consnually.

The mos! eammen profilem is caused by o delivery

instatatian. That (s ihe reasan pratective covers must
be sed ta attae out of

WVisual Check: Using Hiuminalid Magnilier
1. Inspect nozzle valve bar damged of reugh sal
2 Iraphct gl for wear, damige, of cut-of-round
spray hode.
3. Check noztle body far damaged of carsansd
seat

Siide Test

oe tosz

2. fnsert vatbee in nozzle body, Figurn 3-55.
HMalding body almast vertical. pull alve out b
co-tird af Ak engaged lngt ihen relase
wabn

Tl dyitem Components

alice down b ity aest



FUGURE 3-65. SLIDE TEST

Tealing Nozsies With Hand Operated Tester

The proper tesier can be used % check o

prasdune, Sak cown ralD, chatier, and STy pattem.

Install cleaned and inspected nozzle in lester wnd

i &8 Iollows

Place nozzie in halder

Tigghten noazle rad fingar ight, then using B

e wrnch tighsen Al 13 €550 1t Iba. (51268

Porm|

3. Cannact delivery line batwaen rozzie holder and
et stand; be sin (sl filtngs match properly.

Teat nozzhe fos jamming:

A Bypass pressure gauge

b Pross nozzie tester hard lever down Quickly 20
thal Agezie apans 6-8 tmes par second

& Moezla should chatter with @ shrdl whisting
sound, if wntm moves propery

R

The e e s vl g s o sy
i mgn snisribe oot

| waRNING
T v W

KIKI NOZZLE ADJUSTMENT
It
& testor ang hoid the nozzie in a susable holder or
smoath faw vise

1. Aemove cap ma, Figure 3-564.

2 Loosen locknut.

3. Tum adjusling screw 1o desimd opening
pressure.

4 Tighsees lacknut 10 45-50 1t Ib, (81-68 Nem}

& Tighten cap nut to &5:50 1t i, (51-68 Nem)

B Remoue noeie from tester and holder

YANMAR NOZZLE ADJUSTMENT

tester ang Foid nozzie in 3 suitable halder o smocth
i wika

Hemove piug from cap rul, Figure 3568
ook loekaut.

Tum acjusting scrow to cesired - cperang
presu

Tt cap nut 1o 45-50 11 1. {61-68 Nem)
Re-install piug useg a thread sealant

Pamiwe gzl lram dstar and rozzie.

P

E



OPENING PRESSURE
ha'coursdl cuning peruy Shou
PSI {150:5 kg, {14718-15208 ¥Pa) for n:-
Fatzien e o WOUE Spat A5 af arar 1t may b
bt 200 FSI (14 kg'oer') (1300 kPa) less atier the

Tiea have cperaled A faw hundred howrs. Open
IS gAuge K ohlan resdng

Loskage Test:

%, Slamdy dopress fnd Mves untll FaEze el gauge
indicates 25 FSI {1966 kPa) below specilied
Opening prossure.

2 Conmider noztie lnm-proot if no heel (nat even
o6 diop) EmeIgEs oM RozzRe 1R within 10
seconds

Chatier Tost
1 Qpermin hang lover downwaed [1 or 2 nozzie
apening eychis pee secord] unlil nozHe siects 4
strasm of fuel wien 0 salt chaizering soun:

2 Take pressurs resdings from gauge
3 Blightyy increase han lovar or
nagzle opening cycles per second), the siresm
wedaity oot hessing
4 mavamants 10 46

shieill whasliing sourd and a saray patiar

SPRAY PATTERN

u I|JI it 10 be correct. The pressuses between noczis
ull B8 causes e Fus 15 amEnge in a
iy change b

8 iy
mavemants producing 8- nozzhe opening cyches per
sncand. Ses Figues 3-57

ADJUSTMENTS (DIESEL-POWERED
UNITS)

There are adjusiments fhat must be checked
peviodically on & dissel angine 10 ensure Iun, lif,
@canceny, and low servico maintenance cosl. The
impartarce af making hess sfusimants amnen;
b3 fhe Seme worvals specdied in Me a

operators munual cRANGT be cver amphasized an
ara as taligws.

Throttle Stop Scrw
Bowamar Adjusiments
lve Cleamance Adjusiments
P5U Fuel Injoction Pump
Injnctor
Injector Pump Timing
ming Butian Sekcton

GOVERNOR

The govemar cantrols angine speed. Aated sposd

anc vollagh Appes on thie ramepiatn, Tha somed

SOl not vary mare than 3 cycles froem no-laad to

Pulliowt aparation, Be sune Swoflle, linkigs and
vBrmar mechanmm coeTaiE smacknly.

THROTTLE STOP SCREW

The maximum thrattie stop screw shown in Figure 3-
508 noemally should not be adjusted i the fiekd, This
adjustmant Il lﬂl by the manufacturar. I nﬂglnll
metting m disturtied, 1L can e adjused & Salkoes

1 Apply & momantary 1 1 gareral
[t mmq Ta1% k. apply 165 A

E] Lnaurn lock nut and adjust sap screw il
wnging rpm starts 16 drop ol
3 Tighten lock nut on adjustieg scew.

Bopy e .

.
THRGTELE
ST R

Lot

FIOURE 169, MOZILE BFRAT AETSN

FUGURE 3.6 PE IMJECTION PUlE STOP SCREW



Speed 3 govemor speed,
change the sprieg tension by tuming the govemces
sptd ot [Figrurt 3-501, Turmtha fut cicckwis (o
soring tensian) t incrosse govemed speed and
countercickwis ta reduce gaverned speed, Hold a
tachomeber against fywheel cip sorew or use fre-
aancy mater

Benaiilvity Adjustment: To acjust goveimarsensvity
|noawuulu|l-nmwnmk ham the sensitvity
adjusting ratchet (Figure 3881 Counten

]
is applied). clockwise gives loss sensitivity {moe
spaud

spund will swauiew rendjustment Aftes adjusling The
.

governce, secure lock

VALVE CLEARANCE ADJUSTMENTS

Checs vl clessance when the engine is at feam
Inmparabure abeut 70° F 21° C)
T Tumn th Mywheel untl thie cylinder wiich is o
v @ valvd adjusted & on s compression
ke Use a socket waneh an the lymhisl
FRBINING SEW.

Ta dulnrmiee 4 the cylinder & in its compraiscn
1o arva ina action o e pah o s e
i i AR in e droction. The
e e puah 102 Wil hn in s fowws
podition nd i intake valve rod will be

3 el timreg mark shoukd e
alignad with the liming painter and the vasve push
rods statanary

e Ll e ol cudnlon e mhiiona
9010 45 dogrecs. Thar is ne liming =k,
ponillon 4.1 musl be estimaled Wi e it
localed i ths poSIon. it Wil Be in its powdr
sirake wilh Baih waives comgiees

o oy
anw

sERmTIvITY
aapusT
RATEMET

0w EROR
SPRING.

EVERNDS STUR

orcnesse

N

AnFUsTING
wut




To changs the seting of vaive cuarins, adwst
e locknut which he racker arm 1o the
cylindar hean (36 Figum 3601, Loosm
Iocknut b increase cloamnce and tighten 1 1o
roduce clsmnce

Using 8 loeler gauge. check the clearance

g
Incramee or reckce te cinsrance unt the proper
5ap i3 pstatishod. Sea abia in Figum 3-80 far
iben Clrancas
Always acfust 1ha valve clsarsnens in the
Geder {1-2-4-3) suquence. After allcwirg e,
to coci, adjust #1 cylinger. Ao fiming ma 81
indar, aedjunt tha vih chearancs acoarding 1o
Stope 2 and 3.

Toadjust the vaive clearance of 82 oyiinder, turn
tha Phwheel in & clockwise direcsion fom the

pesilion Lsng when timing 41 eylindar (360° an 2
cylinder MOJB snd MOJE units, 180° on 4
cylindir MOUC el MEUF units
Alter liming w2 cyinder, aduar
clearance accarding o steps 3 and &
To atjus) 48 cybndar vaive elanmnes, lurn B
flvwhoet in & Ciockmise direcion 180-degrees
: Tre fywhenl ahoud be
~degrees past the TC {iop
oo fywhesl mick
Atlar timing #4_ cylinder. adust
rarice sccording 1o alps 3 e 4

Tos acgusat Ihe valve ciearance for w3 cylinder. furn

ha valve

the vaive

tane hall revekation].
Atter tming #3 cylindor, agjust o sl
cluaranca acearding e e 3 and 4.

VALVE CLEARANCES IN INCHES [mm)

| woom NTAKE
| s 0 06T
18038
C o1 s
e
ar ey |

AT T CLEamAnCE —

Bemel N T

PIIUNE 360, SETTING YALYE CLEARANCE

L3



STARATING SEQUENCE - Diessl

(Figure 3-61)

Toe followng is the

1 Dpsatos hoids

sequence of opsrtion for
stnting of n diessl segine ganaratar st

& Engine cranks and stars
7. Centrifugal switch closdd

B, St disconnect ralay closm—keeps g
salenaid energized.

8, Operatar releakes Star butsan

time interval [se aperating instructians). Lt

0 E tinues runeirs.

2 Fegter solancitt cloems wod batbiey eurvant fews

o glaw plugs and mardald heater

w

Operator bustan, or
el ceniral
Start solenaid cloms

STOP
%, Opermior pushes Sap buttcn.
2. Start digsannact reay Gpens gavernoe solenaid

nar solencid (full fusl)

a o
4, Cpsraloe rwlsans Stop butian.

Q

Joo— &

poaiaiat samon e, LS ()
e mioemans
Wl

~

SwTE

e st

sTamTING MOTOR
EAs EHORE

e

covTnruna,

e
STaRTE ST EAEREE

DEERNR S
AL P CRENE
Trandren




TIIUU!LESHI]DTING GUIDE

DIESEL !m:ln!s
(Water Cooled)

l‘o;’ CAUSE EYSTEM
#] [ vastriciom costans
o] [ Fautr e
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I AT T COOLING

8|8 Darges = Doterivs Mo Pirer Soals
o Wi Hiad Gaik
0

Tl Eaavitisliy Tak Grant

o] | lalal | [ow 0o samrr
. i
LUBRICATION
C . wln| | |Gz ol T Lig w Bilmed
0 0 Trarkiais B Voa Hawrr ]
STARTING




ADJUSTMENTS (GASOLINE UNITS)

GENERAL
General adjusiments made o e engine 1o ensure
opvemum cpenting perlarmance, sficiency g
mcanomy are tc as Engine Tune-Up Ad-
justments. Top averhaul includes a thorough e
ainsticn. of ihe sngine wilroul camanting it
Because ol he differences in theigrition sysiom, el
SySIRM, tming &nd ODAESON, A Guscling engine his
morn necessary acwstmenis 1o koep ihe engine in
pouk gariormance condflion. Some of the. moat
IMpGrtan acjatmants we cvar in i Suciion ans

P Satting

£
£
T
i

Vil Tappal Adustnents

These adjustments wil b covenad inhe order isted
abve, bacaus h saquencs i the logecal sequence
10 fallcw whon peronming an enging tung-up:

POINT SETTING
Tha first adjustmant necassary an & gasoling unit
such as the MAJ s the paint setling. The magneto

TIMING THE IGNITIOH

i y adjusstiod (Figuen 3-62),
atat ThE Hywont Foagm, il e . iac, B
urn i liymhesl with retston direction o the
pasian an

The pointsshould ulnﬂnuﬂnlll\nﬂﬁhl Wity o
nal. remerve 1 casen the magreta
nachplate mmlmg wcruwa slighlly,

1l the paints separste %oo soon, shift the entin

mouUnHing sCrews and recheck ihe wark far Accuracy.
Wi splacing e fiywheel, alweys make surs the
Kity & peoparly in place o the erankshalt, Igration
bimiéng advance is 19° BTC on MAJ

The MCCK cues a batfery gnition system.

Figure 3-63.
gapoed. Crank engine (o fully cpen breaker paints
(174 hutry ATt 165 Gansen, LoaREn Icking Scriws (A)
and fum cam (B) b adjust. Tighten breaker paints
and recheck gap. Cormecl pond gap is 020 mch
151 mim) s with & 118l Shickns gavge

fanitice paints should break conisct just as the 20°
timing mask aligns with e timirg mark.
Final limng is comecied by propery shifting the

kor paint Box on iy mounting and Lsing &
cansinuity fght.

BuppEses ignilice current 1o the spark plug, Remove
he lywheel

At theaag beegon pokTalar 022inch (0.5 mm)
at bl SepArstin. See Figuse 3-62. Orusn alsa has o
magneic sdjusting open flywhesl which IIIDM asy
acjustmen

neswen sy
T O 8 e

VIGURE 362 SETTING POINTS . MAJ

PIGURE 151 MECK IGHITSIR TIAMG



Use wxiin cam when makieg w-
EiTanly wih B sagine nuaring. e

Te ehack tha ignition iming, use a timing bght
on the ergine is running. Cannecl i teni

an adjustment, sosen the mourting
sGrews on (e breske w il 1o
advEnCe or fight 10 resard the liming {when facing
Fear of engine)

CARBURETOR ADJUSTMENTS

Eithor spark piug can be used on the MGCK as
Ahisy fime mimdtanBaUETy.

2. Start he sngine and check the timing. Tha mar
on the fywhoe! showsd bre up with fhe carmect
timing

3. H tming needs adjustment. ues & Sl unch an
e mount mnnmxnnn tap in direcsian
required for cmrm:l b

Start enging 1o mmmmkmmwuumﬂw
with the comect tming mark

. Tighten all screws, replace fiming phueg (whera
ey

TIMING PROCEDURE - ENGINE NOT
AUNNING
1, Cannect 8 confinuty lasl lamp st BEras T
igratian baker paints, Touch ore tesi prod o
Eno Breaker box terminal ko which the co lead is

Grcund an Mo ongne

. Tum erankshalt  aganst rolation  (coun-
nerciockwise) unil the points close Than sowly
furn e crankshatt with moaation {clockwise]
The famp should go out just as the peints Brisk
which ]

@

ar o downdraft {vertical) type, and has two
nisaetlis {Figeire 364 ang 3.65). The carrect setling foe

&t full ratedt loait aperatica The cormet satting far the
il SErew gives tha bost stability at no-ioad apera-
ticn. Turming the screw inward Gives a leaner fusl
mitisre far (ht jo

IMPORTAMT. Fusl-isad sed ne-issd cpenstisg condions ars
R e T R T

Copaiy bisth rsdiess 1 16 1-1:2 hurmia aft heir sals 4
parmil starting. Da nat orce th reecies sgains? ther
seats. This can hend the needie

1, Anply a full icad 1o engine

2 Turn in main ues adjustmert screw {Figure 3-68)
unil anging spend Arops. Than turn out sCrew
] engee spesd returns o nommal

3 Ramave ked ficem the angine

4 Tum id scrw cut untll engee speed drops
slighily. Tree s e screw in until speed miums
1 narmal

Farcing the nesdie sgaral i sl wil
CAUTION .

marks should align)

et i whes Temad fuly in

—— Bk ABE T
temCTTLE STOR S

F anammaint
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AUTOMATIC CHOKES the carburetor choke valve when the st is stared
501

Aulomatic Eakes are usad on ngines powering  wama up. In ihis way, te proger gasaline and air
Onan genershor sels WhIGH 316 1ueed by tecth o mitkura |8 prérided lor sarting “Gok™ ae suring e
x i warmug period. Soe Figures 365 and

THERMO-MAGNETIC

FIOURE 358 TYPICAL CHOKES USED WITH ONAK LMITS

mLaTE CicE.
e

miaTa s
EATER A5 s
Py
Toa T
LEAD. GRCUNT =
WASHER. SHAKEPROOT

T AN D 8 WG 8 VI

.

FIGURE 167, EXPLODED VW OF THERMO-MAGNETIC CHONE



SYSTEM  AD. 5

The ggu-_mu- conlrols B sngee spand. On AC
SCIRG S015, ONGINe speed determne gerwmtar
autput voltage s0d twgueny By increasing engine
sp4vd. qenarador vollsge n equsncy it ey

sy ot

nlusﬂun ine gvemicr on AC eeie. A amnll IPW

- i Shjectonabie vallage amp

\Wihen fhe set stogs, tensian of the govermar spring
anould hald the carburetar Mrallle B Al the wide
open postion, pushed toward the genentor end of
i mel AL wide open posilion. the lever o the thrattle

By e morn han 1732 inch {073 mm. Cotain iz
Salling by INCIORAING o Seramaing i bewgth ol the
connecting linkage as recessary. eaureie retighten
Eait 1ot bind 1@ firkacss to e governor im

oORfaON SYNCFONiZEs govemar acticn with car-
EBurstor throfile action.

2

BAVERMOR CONTROL
LINRAGE

vl
CAVERNGR ARN s

savERmOR
SHAFT

SENSITINITY
ABIUSTING SCREW

GOVERRIN SFRING

SPEED ADAUSTIG HUT




SYSTEM AD, :3
MCCK

Spec “H*

L I the
ball joint, or in the carburstor throlte assembly
COUSES BITASC JOVETHOT BCEON, of AHEMEE umn
and decreass in (hunting]. A kean cartureto
adjugiment may also cause hunling. Speings. of "

edurrid 15 tram ne.
Icad to full load operation. Be sure Sraltie, linkage.

after long usage. if all governoe and carburesor
Adjuslments are properly made, and (e govemar

and govarnar mechanism operile smocehly. sc2an is $Hll arralic, replacng the spring wah a new
Gevernor making
T s el it 15 misuies wits & ight tpas 12 trounle. See Figure 362

EOANBEIR 12 PREEN RaTMAl apErating lempseatsn, {11
gavernor i completety out of adjustment. make a
preliminary adustment af r lcad 16 first afiain ssée
ollage aporating range.)

Engirm M dutermings the oulput witige
frequency [:]

nnect an o
{ratecably bath) ko the ganeryir o W.nmw

1. Adjust e carturetor main jet for The best Ausl
mixhare whibs operaling e St wilh & Nl rated
Inaet connected

2. Adjust the carbaretar il needie with no losd
connected.

3 At it Sength of the goverar irkage, and
Chach liwage and.throflls SAGTE or BINARS oF
excussing ooMness.

. Adjust the gavernor spring tensian far rated
speed at no load operatan,

Porizaatia. wihowl” mtraménts. mi -'m rest noan
Shlociionacie voition drop, Use 8 tachometer 10
check ergine speed.

Adpus the g swaitivity.
Rechock the spond adjustment
‘Sat the carbusator throttle s30p screw.

amo

N TERMMES EESTITY




Prior 1o Spec "H"

Bped with

temperalure and o losd, and wih fhe booster
ierefd 3paing claosrsnacied; scheal e banskor

spring
St 1 uolisgs anc spsed reading i e i
shown on page 72

FIIUSE 30 BOVERNGN DETAILS, PRIOR TO SPEC W

n




SPEED BOOSTER
Usa & b wire o :|m ihe small noln in the snort
wnguum hube which the

Apaty a tull rated slectncal ioad to the gemlu- The

\encon, i, D et vviarge s e I
here & fenskn an the exigrnal speng when the unit is
aperating a no toad ar bghl lood, 4 ey be dus 1o
improper adjusiment. a restricted hale in the small
vaCiiLm buba, of & 6k i e booster dinphagm or
gasket [Figure 3-71)

Vacuuen-Boaster Adjustment: Allar srlaciony par-

tha vacuum booster opemting. i mm |x a drap in
drequency, incresss the Coctier iniansl Syaring tan-
sian. To increase wrsion, pull cut on The Intemal
‘racket and move the pin 1o & different Fale

Wiin the booster
hartz from no (oad fo full oed is rarmal Wilh the

djustments withoul the Gooster.
becrilie, Conrec i Boaites salimnal s 1 the
the govemar linksge. With the et

linkage 10 a nnslnnn eiarn {1 ximei a1 8 b
free fram the bensi

TSN Sa
pri cuman
o

bocstat in opAratan, & maximum |nnmna| 2 norz

ram dropal 1hertzat
|f-1 \ond is permissibie, ghing an o»er kel
sprimit of 3 Pz,

VOLTAGE CHART
FOR CHECKING GOVERNOR REGULATION

AONEAT | e woLT
URH, T} | 1P, W
AC GENERATOR SETS an oa
1y
1P, 3w,
Masmuim Se-Lond Yot 1
Mimasm Fuli.con Ymts
Whtraat Becater) i £

HOTE: Cluat sabag ik LMITY mowar fazkor ioae

SPEED CHART
FOR CHECKING GOVERNDA REGULATION




CLEAN GOVERNOR LINKAGE

The govamar linkage an Cnan sngres smploys ane
ol two kinds af bal joints. plastic ar steol. Ball jaints
should be cleaned svery 100 hours of opsnation.

The pinssic joint mquires clesning only. Do not
Fabrecabe Clean B atwel joirt and spaly 8 Graphite
narcant

BarT SRRV e
LIFT T baoe

wEer Govennd
LINKASE LURAICATES

TIGURE 372 GOVERMGN LINKAGE
VALVE TAPPET ADJUSTMENT

walve covers. Crank the engine aver HM oy hand
urtil the intske vahe for that cylindar apana and
cicaes Comtinue about 14 tum I.nIII Ihe covrect

105 af Its comprraian sirike, e paaitian (Mt be
in o 9ot ecpe: alvs usimant forsach ylinoer
arown

St of SaEh Capwrators Ianim P aackvahie iha

anuge thauld just pass bebwesn the yabe stem and
walve tappar

MTE. USHE A FTAMCARD AUTOMTIVE:  MGTE SEE VALVE TAPTE
TrE E Elanan

AL vE AGTATOR




To correct the valve clearance, turn the adjusting
screw as needed to obtain the right clearance. The
screw is self-locking.

Always adjust the valve clearances in the firing order
sequence on engines of 4 or more cylinders.

Use a flat feeler gauge and check the clearance
between the valve and the valve rotator. Increase or

reduce the clearance until the proper gap is establish-
ed. See Figure 3-74,

INTAKE AND EXHAUST VALVES
[SEE TABLE OF CLEARANCES
IN OFERATOR'S MANUAL)

FIGURE 3-74. TAPPET ADJUSTMENT

7




TROUBLESHOOTING GUIDE

GASOLINE ENGINES
[Water Cooled)

SYSTEM
COOLING
1 | ® Water Liras Aewericied o Tos Long
Dt Pusti. i ettt Vave Clmnes
FUEL
[r
8] [Tsmicine i tsakn Diny ir Ctammes
1 Lirkage Lowe w G oerocied
alalel T T
{ wlafa] |1 ac
Tola] [ o] [T icoract Goveraer Adjutment
o s I T Seraiiavny You Dinet
1
- LUBRICATION
0
ole 1
Ll ]
AOEEE STARTING
=ls |
oo AND IGNITION
CRCEE
ORCEE [s]e]e]
1 | H: [a]s]




SUMMARY

Whether we are spesking of @ gascing or dissel
ponmnired ganerator

tawer sarvica cost is ihe man banelic aach awner
h proper cane and mainianance of ihe
uret. There are e shart culs in efher case. Maintain

coerhct acjustmants al tha propar lime ace he same
fccanch e e raquanis o i nderv fot iepel
ARHINI Sty bl e 1 Wi i
constrctian, et The end reult of longsr Me and

%

many a

¥au can alsa be proud w disglay the yessel and s
BqUEpMBnt whan ket in 10p GERMASON condition, It
cousd be the oifferenca going ar not gaing.







SECTION 4
GENERATOR THEORY
AND ADJUSTMENTS

* Introduction

* Generator Theory and Operation

* Generalor Adjusiments

= Generator Troubleshooling Guides
= Summary

Iy the same. The key difference is what happens

during operation snd agvantages and/or d:uﬂmu-
lages sach type of genaraar has. A service person
must thoroughly understand the differsrd principles
o cpeeration far each types of Genecaln: and kniw how
1o chack for (rouliles. Thiy must also know how to
make the proper

voltage. thase are:

1, A mumber of ConGuctonm - which is the copper
wire cois of she STATOR AND HOTOR.

an angire, shar gasaling or diesel

FIELD STRENGTH - which i 1he initis, resicusi
magnetic Feld sirangih and the electo-magretic
ikl BIrRNGEN Guring Gparason

The genersior oulput woitage s abeays direclly
propartianal 1o field strengih, b of
ConCUEIDe I 1he goneralce stator and rolce win-
dings. In shis section the stuent should leam to

sdurglan the printiple Siffarences ol cpention
which Onan uses i its manne Genoratars and what

o
repaim, & ressonable amount of fime, Al

a0 bascally 1he same o hat they must
Pavn thres main things in criersa produce n Sutput

st mecessary for praper ooeration.
Troubleshoating guices are mchuded 10 a0 (e

possibie



GENERATOR THEORY AND OPERATION

Al Dian maring genarmios s aihar ws poleor our
pale generstors. Some models are inherently

shalt and key. The generator is fastened 1o 1he anging
by the rator Wreugh-alud which pesses #iough the
E

and pei-giciied. Bom ary istioally - wtor shatl, A cenlrilugal bkmar

cited af the ltest wcessary coaling air

smcitanan ca.-mmrn.s.;m..:l..mmm-nglem i e sl AUPGSITS e Buber and ol (G Totor
3. . 5001 B0 hetz. cloeconrects  shalt Soe

directy 1o the engine crankshal Shrough  tipersd

TABLE 4-1. VOLTAGE AND FREQUENCY RANGES

voLTAGE
ATPULL LOAD

120,240
1207208

GENERATING ELECTRICITY

Basically, the generator i a simple device. A simple
aeneraion Figure &-1) consiaa o # con otaiing in @
magric fisid Wh g

o 9
cail qn.o..gn rusas 12 e saseral creult Whan 3
oad s cannecied bo The gereralor, a quantity of
cusmant wil liow depending on generator veithgs and

=T
1z

Iait esistance.
corresponds 10 a8 positian of the coil i the magnetic

Each sogment af the vottage curve

th cod mave al righl sngles 1o The magnatic fix. he
2mrm vailtage whan maveg paallol (o the Tk Voltage
Favarses Twice Ior sach revolution on 1800 ram wnils.
and orce each muvalulicn o 3500 (pm Ui This is
sitpnatineg cairnnt [AC) and it has a frequency squal
10 the mumber of complets cyeles it makas aacn
wacani




M #hould b noted that ihi frequency of v alber-
rating current procuced deponds on the rofating
spend of the cail {f4ster ralation. nighsr irquancy)
in T ewmber of Fol. The dotiage pe

o1 the speed of rotati
windings in 1 203 anet e sirengh of fhamagnetic
Fietc. Changerg any ane of these changes e cutpul

waltage:

s two.
ratating coil

e revotving armature genarssar. tha
tha armsture. Ihe magnel the feid.

o magrts wer adcad |Figune 4-3) the geearatat

£ wauld be coutse hat o mv twa-Dale gerwmtar
operatng at the same speed.

Sanverting the simpée AC genraior 10 8 direct
EurRnl GERMr requites aimply adding & com-
o i 4c1 35 8 SwHER. Thacommutater [Fgurm e
4) inwerts R of ihe outout voitage by raversing the
rolationship of Th anmature and culpul wies sach
bime the voltage i zera

FIE &1 FOUR POLE AT GERENATOR

Thewa Iypes or ciksiss ol magnets are natural,
pormaren snd akctromagnet The natisal magew!,

FIGURE 41, SIMFLE CURECT CURRENT GENERATON

o loddestone, s & IAboeatony isem that has no use in
e alectncal gensraton had



AC GENERATORS

ceserminad by fishd saburatian, AL (1S paint, further
e n fieid cumrent will nat afioct field vunnnc

A AL genemtor

il valtage Tha eflec!

masars of an exciter circuil. Means of Mwu:!ﬂ*-‘l‘
ban can vay, The ravalvirg

Inerenitly Tiguimsd by use of N sanurasion
{imsciptian follawing). Fevatving fiekd S

Tn a1 Sl o, Povehing aieais e ataApS:
The

generator staring. Once the gencraar |5 lwming, 4

ba DE and reguates current Io The slectramagnetic
Pieded

The: maximur voflage the generalor wil produce is

4 fect Eupch o the linld windegs
10 fainfarce the Hakl, Tha reintorcad fiskd Inducas &
farger voltage which fusther rerdorces the fieid
Burd-up conlinues urtil miled by the gensratar
chasmelarissics.

FTaToR

EuneeLL
R

o L

FIGURE 45 MCCK S96C "W, 4 POLE GENERATOR ASSENOLY

e

RAEFLE
't TR

ceraatan

FIGURE &4 AEVOLYING LD OENERATOR A3SEMRLY




REVOLVING FIELD GENERATORS

Suppasa instand of hening & coll of wie = 1
magnetic fiskd, the wire wem fxed and the Hokd
Fotated in the coi The resull = a revarving fieid
genermiar which procices anly ahamaning curree

o 4:7) 11 revtfving e s e kot nd s ined
wind
ot .-|-<|l||raﬂ [
armatire coils

wiin
anster pawer fram fhe siangnany

The uxciter convets AL eulput 10
Cutront 18 e 101 1 1o yoneratar As i 218 4G
Favolying armaluse ganerssar, ousiul Poquency

eperids diracsty o ralating spoed. vollage autputis

mined by rotabng speed. nus of furng in
Sinloe 41 linkd S1TGgIn by ContTing 1eld current.
Soe Figuee 3-8

Gnan has two o of revolving liskd
geealn One & Magnm::m( generazor. which
has & static excler comprised of an AC 1o DC
Cormiriar with & magnatic ampiiiar ar voliage
foguiation. A now brushless *YD™ generalor has &
salit siste casign. I feak & rataling Aacités which i

Automanic fieid linshing |8 budt s the (atee madsls
al Cran Tevalving il genaratars

FIGURE &7 BRUSH TYFE REROLVING FIELD 0ENERATOR

FIGURE 44 NRUSHLESS YD SENERATOR - J SERIES [SECTIONAL ¥IEW]




MAGNECITER GENERATOR THEORY
AND OPERATION {J Series Prior 1o Spec AR}
Tha Oraen magnea e Ac Ganvaies and
valtage requiatar combination. |1 1akes cusrent from
alvarg Feld AC genesiors oulpul, rm:liliui:
ren

and cantrois e amaurd af he rsuiting
llcawsd 1o 1he revaliing Nekd

The ciroult in Figure 42 &s ihe power supoly snd
produces D valtage fram the generatar's AC

Tha pomar supply is a full wave rectifier made up o
four roctifiers and supplies DC o the leid windings

curent Twa gate roactars prawds this coniral
(Figure 4-103

ascnrge

nnn

sy aD

vy
- mrems <

FIGURE 4-18. FONER SUSPLY WITH GATE REACTORS

A voitage reguintor has o be used sa curren) in the
contral winding depencs an vollage cuipu of the
genaratar. In ardor fo pronerly regulate voitage, the

Teguistar shouid slitw litle 0r no currant flow in tha

targe curren flow in ihe control wi\TlI!rga atiove mat
fram the generalors AG utpul and the rectifiers
conwiit the AC to DC. The control reactor is the
vaitage sevaitive cantrol af the regulaloe. Below fhe
wpwcifie weitage. fittle cumment flows thicugh the
reactor so litle current flows in the e control

FIISE 1.6 RECTIFIGR BOWER SUPSLY

i Gt fesclor s & madal daughiuthapad core
e windings, an oulpit or gate

Cortrol windevg. T Amaum of curfhnt ih
abows 10 Bow in the gate winding dopends an the
smaund of magressm in the cars. With na magnetic
Tiex i1 thas g, ther gase raacior allows [t cument
fiow, The current flaw inoreases (the

runctar o nol cppose catrant fkaw.

Since
%0 flaw in anly one cmeton, this i o ok

3 el e comm, If same mawns wers mailenio
10 e the core's magretsm, his would recuce or
cantral the current flow thicugh She gate winding
Thats tho purpose of tho cantol windings on sach
gate resctar. Current flawing = the proper dirsction
In ek eontrol wirding recces the otal magnetism

Conirch winding. EGelrals. $ha Cortant n a gats
versing and thereiore, conrols e fied currest and

itmatedy Alors culpul val Mo
demagneizing cument in o contral w incatg means
I cusremt 1 B generwlor feld and & msullant
Iower autpul voitage.

windings

FAGURS 411, WILTAGE REGULATOR CRCUIT

B



The gate currant is then essentialy unchecked. When
a vollage high enaugh 1o saburabe e Conto reackar
Con APPRATS In the genorator culput, the reacsar
sucidenly pastes cutrent theough the coeiral win-
dings. swdueirey 1he current allgwed 1 the feld. This

the generalnr's cutput soiages which in am
e the currel Riough th contral reactar. Th
nmgm teve determined by the confral fedc
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YD GENERATORS
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GENERATOR ADJUSTMENTS
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MEASURE FROM TOP FACE OF
BRUSH BLOCK TO TOP OF BRUSH

oc AC

NEW B/8 1M/18"

1% WEAR [13/18" 78"
REPLACE ™ 118"

FIGURE 4-18. CHECKING BRUSH WEAR

TABLE 4-2. DC - EXCITATION VOLTAGES - CLASS “A” MARINE UNITS

MODEL DC VOLTAGE

2.5MA 3
3.5MCCK (Round Gen.) 33
4.0MCCK (Round Gen.) 315
B.SMCCK (Round Gen.) a3
4.5MCCK {Square Gen.} 27
B.5MCCHK (Sguare Gen.} 33
4.0and 6.5 MCCK SPEC "H" 100-110

87



TROUBLESHOOTING GUIDE
AC REVOLVING ARMATURE GENERATORS
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TROUBLESHOOTING GUIDE
AC REVOLVING ARMATURE GENERATORS (Continued)

NATURE OF TROUBLE
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TROUBLESHOOTING GUIDE
AC REVOLVING FIELD GENERATORS

HNATURE OF TROUBLE

CAUSE

InGomgteta circuil Batwien
eciter and siip rings.

Slip rireg bnzsh shunt
Broken.

Chech &8 alip g
beush shurts with an
hemeler and repiace Brosen
Brush shunts,

ip ing brushes not
cantactog the skp rings.

Foplace ség ring orush

have become worn dawn o
far b0 contagt 1he shp rings

Insulating fim an slip
nings.

Open circult in rhecstat
‘or vollage requistor
rasistanca i high

reguiato
and rapair ar replacs

Ravcieing fald Iraulatian or coils Broken Ravind of epiace wilt
wirings shorts.

Arvolving held Original shoet Sy Tes1 unn an ohmmeter
wirlings epan have bumed o repilach

and if apan
with & new rator

AC msior winding
shortig.

Insutatian ar cails araken

Bewinet or replace statar
winging

AL stiine winding
epen.

Fautty Ipad

Oiriginal shoet St may
have bumed a col
o connection.

Open circwt or short
cirguit on fine

Tost with am chenmatir
#nd It cpen rewind ar
repiace wilh & new statar

| winging, —
‘Check line and ioad

o the ioad.




YD GENERATOR
TROUBLESHOOTING
PREPARATION
A few simple checks and A propor eubloshooting
PCAdUNe Can locate tha probable source o trouble
and cut down troutkshcoting time
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ADJUSTMENTS AND TESTS

GENERAL

The adjustment and test procedures herein are
referenced in the generator troubleshooting tables,
pages 87 to 89. The following information is needed
by servicemen o effectively service or repair J-series
generators beginning with Spec AA.

[A]

VOLTAGE CALIBRATION ADJUSTMENT

The calibration adjustment is made using an accurate
AC voltmeter to observe generator output voltage and
to set the correct no load voltage. If voltage regulator
VR#* printed circuit board has been replaced, it may
be necessary to make a calibration adjustment. To
obtain the correct output voltage, proceed as follows:

1. If set has a voltage adjust potentiometer (R*) on
the meter panel, set pointer halfway between
minimum and maximum positions.

2. With unit running at no load, turn generator
voltage potentiometer R* on VR?' (Figure 4-20)
clockwise to increase output voltage; turn R
counterclockwise to decrease output voltage.

[B]
VOLTAGE STABILITY ADJUSTMENT

Voltage stability is set at the factory, but if printed
circuit board VR*' has been replaced or if damping
potentiometer R*" has been unnecessarily adjusted it
may be necessary to reset stability. Set stability as
follows:
1. With generator set running at no load, tumn
potentiometer R*" (Figure 4-20) to a position
where voltage tends to be unstable or hunt.

2. Turn R¥ clockwise slowly until voitage first
stabilizes. This setting will result in stable voltage
under all conditions in maximum voltage
regulator response time.

[C]

BATTERY CHARGE RATE ADJUSTMENT

One generator winding supplies current for the
battery charging circuit. The current flows to diode
CR'', ammeter M'', to the battery, and to the ignition-
fuel solenoids circuits, Figure 4-14.

1. The slide tap on adjustable resistor R*', located in
the generator air outlet, should be set to give
about 2 amperes charging rate, Figure 4-34. For
applications requiring frequent starts, check

battery charge condition (specific gravity)

periodically and if necessary, increase charging
rate slightly (slide tap nearer ungrounded lead)
until it keeps battery charged. Having engine
stopped when readjusting avoids accidental
shorts. Avoid overcharging.

2. If charge winding AC output is below:
a. 19 volts on 12 volt battery charge modelis,
b. 38 volts on 24 volt battery charge models,

c. 30 volts on 32 volt battery charge models,
test the charging circuit for opens or grounds in
the leads and charging winding. If leads are
defective, replace them. If winding is defective,
replace generator stator. The charge winding
resistance is 0.11 ohm

3. If a separate automatic demand control for star-
ting and stopping is used, adjust charge rate for
maximum 4.5 amperes. This normally keeps
battery charged even if starts occur as oftenas 15
minutes apart.

[D]

VOLTAGE REGULATOR CHECKOUT

The solid state voltage regulators (VR?') can be
checked out on the bench for proper operation or
location of faulty components. The following test
equipment (one-each) is required for a proper
checkout.

REF. DESIGNATION TEST EQUIPMENT

B e O o B A A R R Switch
CMR2T . . e Reactor
B han A SR AR 6.6 i e S Fuse, 5 Amps
f B st Transformer, Variable 2 Amp 0-150V
- S e Pk A Voltmeter, DC + 2% of Full Scale 3,

Scale 0-50 and 0-150V and 0-10V
N T Voltmeter, AC * 2% @ 10VAC, 1% @ 150V
T ittt i et Resistor, 100-Ohm 400 W
TR Y i e Transformer, Input 315-0386

Transformer T?' and reactor CMR®' are a part of the
voltage regulator assembly (VR* or VR#); these are
the only parts obtainable with an Onan part number,
The big 100-ohm 400 watt resistor (R') serves as the
field during checkout.

Bench Check:

1. Remove voltage regulator from unit according to
procedure given for voltage regulator replace-
ment.

2. Referring to Figure 4-20 and Table 4-3 connect
test equipment to the printed circuit board VR
terminals as follows:



CONMNECT FROM
Jumpaer VH21-Y1
Jumper VHR21-1
Lead CMRAZ21-1
Lead CMRAZ1-4
Lead T21-X1
Lead T21-X2
AL Voltmeter ACross
DC Voltmeter ACross
VARIAC ACross

TO

VR21-v4d
VR21-2
YRZ21-10
VAZ21-9
VAZ21-6
VRZ1-4
T21-H1 & H2
CR21-7 & 8
T21-H1 (lused)
and H2

3. Open switch in 120 VAC supply to VARIAC.
4. Plug VARIAC into 120 VAC source.
5. Proceed with checkout according to steps in

Table 1.

[E]

FLASHING THE FIELD

The following procedure is used for momentarily
flashing the exciter field with a low voltage which
restores the residual magnetism in the alternator
rotor. Flashing the field is usually necessary when
installing a new brushless exciter stator wound
assembly, but seldom is necessary under other
circumstances. Always check generator residual
voltage at terminals 1 and 2 to be certain whether or
not flashing the field is necessary. Generator residual

voltage should be at least 20 VAC at rated speed. If

residual is too low and the output voltage will not
build up, flash the field as follows:

1. Locate terminals 7(-) and 8(+) on voltage

TABLE 4-3. VOLTAGE REGULATOR CHECKOUT

¥ AC IWPUT WOLTAGE

[ €= LESS THAN) ¥z BC OUTRIT VOLTAGE (>= MORE THAN)
5TER
e TEET Wk PROCEDURE ETOU I AT
. i MILD uF SET W, W@ 2% WAL Ty SHALL M » 12 WO
I |CALIBRATIOM | SET ¥, W0 Vig WAL SEY VY. W8, T8 LS

¥3 BETWEEN 50-70 WOC

L. SET wy TO 13 WAL

¥y SMALL BE < 0 ¥OC

1 RANGE . SET 'I'l T 175 ¥ViC 'l: SRALL BE < 0D ¥DC
A SET W, TO 118 ¥AC ¥y SHALL BE > #S VOC
g MUGE | o sET W, TO 100 VAC l: SWLL B 3 80 WOC
s “:::“ SET ¥y TO 140 ¥ ¥z € 10 VOLTS
- SET V) 50 Wy IS WEAR MALINUW ¥y SHOULD DROP 10 < 50 WOLTS
B | OMPINE | wupiniv Tumw POT K2 FROM Full THEM RISE TO ORIGINAL WALUE
COUNTER CLOCKWISE POSITION T8 FULL
EL £_POSITI0N B 10
Regulator circuit board 300-1404 (D) has a reclangular shaped
gt — " potentiometer at R26 - Voltage - 5.0 K-ohm 1.0 Watt and R27 -
0 Damping - 20 K-ohm 1.0 Watl. Decrease resistance by rolating
o l control clockwise lo increase voltage and damping.
r 1 I r S S, R R R SR R e S ——
Tl ' Wi0 JUMPER </
ar | @' n'{_ VOLTAGE =
x|
AC INPUT _Q_.I.o !
VOLTMETER § TNCREATE Vi |

WIi0 JUMPER

+ DC OUTPUT |
fv2) VOLTHETER |

FIGURE 4-20. VOLTAGE REGULATOR CHECKOUT TEST EQUIPMENT CONNECTIONS
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FIGURE 4-21. FLASHING THE FIELD

regulator printed circuit board (VR?).

2. Use a six volt dry cell battery with two clip leads, a
12 amp DC, 300 volt dicde, and a 10-ohm resistor
as shown in Figure 4-21. If a six volt battery is not
available, a 12 volt automotive battery can beused
by increasing the 10-ohm resistance to 20-ohms,
or a 24 volt automotive battery can be used by
increasing the resistance to 40-ohms.

m A series resistor MUST be used to protect the
meter. Polarity must be observed.

3. After starting engine, touch positive (+) battery
lead to VR-* and negative (-) lead to VR*-7,
contact terminals just long enough until voltage
starts to build up ordamage may occur to exciter-
regulator system.

WARNING Be caulious when working on a
; generator that is running to avold elec-
Irical shocks.

TEST PROCEDURES
All of the following tests can be performed without
disassembly of the generator as shown in the il-
lustrations herein. Use the following test procedures
for testing generator components in conjunction with
the troubleshooting tables.

[F]

TESTING ROTATING RECTIFIERS

Two different rectitier assemblies make up the
rotating rectifier bridge assembly, Figure 4-22. Using
an accurate ohmmeter, test CR using negative and
positive polarities. Test rectifiers as follows:

1. Disconnect all leads from assembly to be tested.
2. Connect one test lead to F'+ stud and connect

other lead to CR', CR?, and CR? in turn; record
resistance value of each rectifier.

. Connect one lead to F?- stud and connect other

lead to CR?® CR* and CR® in turn; record
resistance value of each rectifier.

. Reverse ohmmeter leads from step 2 and record

resistance value of each rectifier F'+ to CR', CR?,
and CR® and F?>- to CR*, CRS, and CR®".

. All three resistance readings should be high in

one test and low in the other test. If any reading is
high or low in both tests, rectifier assembly is
defective.

. Replace defective rectifier assembly with new,

identical part.

Use 24 |bs-in. lorque when replacing nuls on F'+ and F*-, CR', CR?,
CR’, CR*, CR*, and CR".

FIGURE 4-22. TESTING ROTATING RECTIFIERS
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FIGURE 4-23. SILICON CONTROLLED RECTIFIER BRIDGE

[G]

TESTING OUTPUT BRIDGE DIODES

The output bridge rectifier diodes (Figure 4-23), CR",
CR™, and CR™, are located on the voltage regulator
printed circuit board. Using an accurate ohmmeter,
test diodes CR'", CR", and CR" as follows:

1. Disconnect at least one lead of dicde.

2. Connect one lead to each end of diode and
observe resistance reading, Figure 4-24.

J. Reverse ohmmeter leads and again observe
resistance readings.

A good diode has a higher reading in one direction than the
other. If both readings are high, or low, diode Is defective.

4. Replace defective diodes with new, identical

[H]

TESTING SCR'S

Two identical silicon controlled rectifiers (SCR'S),

CR'™ and CR', control the DC output voltage to the

exciter field. These SCR'S are mounted in heat sinks

on the voltage regulator and are tested as follows:
1. Unsolder leads from CR' and CR'.

2. Using high scale on ohmmeter, connect
ohmmeter leads to anode and cathode of the SCR

97

OHMMETER —

FIGURE 4-25. SCR RESISTANCE TEST

as shown in Figure 4-25. The resistance reading
should be one megohm or greater. Reverse
ohmmeter leads to anode and cathode; resistance
should again be one megohm or greater.

. Using a B-volt dry cell battery and a 200-ohm

series resistor, observe correct polarity and con-
nect battery leads to anode and cathode as shown
in Figure 4-26. Observe polarity and connectaDC
voltmeter across the 200 ohm resistor. The
voltmeter should now read zero. Jumperanode to
gate; voltmeter should now read 6-volts. Remove
jumper; voltmeter should still read 6-volts
because the SCR remains turned on until voltage
is removed from anode to cathode.

OHMME TE R m

5 CATHODE

B214

FIGURE 4-24. TESTING DIODES
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FIGURE 4-26. SCR VOLTAGE TEST

4. If the SCR does not pass either test, it is defective.
Replace defective SCR with a new, identical part.

[1]

TESTING REACTOR

The reactor assembly CMR?' |leads are marked 1, 2, 3
and 4. Wires 1-2 and 3-4 are wound on the same iron
core.

y
[ ]

3 4

1. Resistance between 1-2 and 3-4 should be about
0.4-ohms.

2. Resistance between 1-3, 2-3, 1-4, or 2-4 should be
infinity { = ).

3. Resistance from any terminal to reactor frame
should be infinity.

4. If any of the above conditions are not met, install a
new reactor.

[J]

TESTING REFERENCE TRANSFORMER

The transformer. T? has four leads marked H', H*, X',
and X2 H'-H? are the primary leads. X'-X? are the
secondary leads.

p—|*|1 IHE

R L |
X ! ! X2

1. Resistance between H'-H? should be 122 to 150-
ohms.

2. Resistance between X'-X? should be 157 to 192-
ohms.

3. Resistance between H'-X', H'-X? H2-X' and H-X?
should be infinity.

4. Resistance from any terminal to transformer
frame should be infinity.

5. Ifany of the above conditions are not met, install a
new reference transformer,

[K]

TESTING BRUSHLESS EXCITER STATOR

Like the generator, the brushless exciter stator
(Figure 4-27) can be tested for open or shorted
windings and grounds

Testing for Open or Shorted Windings:

Disconnect F'+ and F?- exciter field leads from
terminal block in generator end bell. The resistance
between field leads should be 11 to 13.4-o0hms at
68" F.{20° C)

Testing for Grounds:

Connect ohmmeter between either field lead and
exciter stator laminations. Use ohmmeter set at RX
100 scale. An ohmmeter reading of less than infinity
( = ) indicates defective ground insulation.

OHMMETER RESISTANCE BETWEEM
F1 AND F2 SHOULD BE 11 to 134 OHME
AT B8* F (20* )

FIGURE 4-27. TESTING EXCITER FIELD
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FIGURE 4-28. TESTING EXCITER ARMATURE

[L]

TESTING BRUSHLESS EXCITER ROTOR
(ARMATURE)

The brushless exciter rotor (Figure 4-28), can be
tested for open or shorted windings or grounds.

Testing for Open or Shorted Windings:

Use a Wheatstone Bridge for this test. Disconnect
main rotor field leads which connect to rotating
rectifier assemblies at F'+ and F*-. Disconnect lead
wires from diodes CR', CR? CR® CR* CR*® and CR®.
Test between exciter lead pairs T'-T2, T*-T?and T'-T2.
Resistance should be 0.5to 0.6 ohmsatesd” F (20° C).

Testing for Grounds:

Connect leads of ohmmeter between each CR lead
and exciter rotor laminations;, use RX 100 scale on
ohmmeter. An ohmmeter reading less than infinity
{ =) indicates defective ground insulation.

[M]

TESTING GENERATOR ROTOR
For these tests, use an ohmmeter on RX 100 scale.

Testing for Grounds:

On brushless type generators, check for grounds
between each rotor lead and the rotor shaft, Figure 4-
29, Perform tests as follows:

1. Remove rotor leads F'+ and F%- from rotating
rectifier assemblies.

2. Connect ohmmeter leads between F'+ and rotor
shaft and between F?- and rotor shaft. Meter
should not register.

3. If meter registers, rotor is grounded.
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4. Replace grounded rotor with new, identical part.

CONTACT OME
LEADS AND OTHER PROD TO ROTOR SHAFT,
IF ROTOR 15 GOOD, THERE WILL BE ND
READ ING ON OHMMETER.

PROD TO EACH OF THE FIELD

BaIs

FIGURE 4-29. TESTING ROTOR FOR GROUNDS

Testing for Open or Shorted Winding:

All resistance values should be within £ 10% of values
specified in Table 4-4 at 68° F (20° C). Perform tests
as follows:

1. Remove rotor leads F'+ and F*- from rotating
rectifier assemblies.

2. Using ohmmeter, check resistance between F
and F? leads, Figure 4-30. See Table 4-4 for proper
resistance values.

It resislance Is low, there are shoried tums. If resistance is
high, rotor winding is open. In either case, rolor musi be-
replaced.

3. Replace defective rotor with new, identical part.

CONTACT OME PROD TO OMNE FIELD LEAD
AMD OTHER PROD TO OTHER FIELD LEAD
8213 RESISTANCE VALUES ARE GIVEN IN TABLE 4-4.

FIGURE 4-30. TESTING ROTOR FOR AN OPEN CIRCUIT



TABLE 4-4. RESISTANCE VALUES FOR ROTORS

_ KW RATING AND MODEL RESISTANCE
50 HERTZ | 60 HERTZ OHMS (@ 77°F (25°C)
6.0 MDJE 7.5 MDJE 276 - 282
— 10.0 MJC 2.05 - 2.0
10.0 MDJC 12.0 MDJC 230-235
- 15.0 MJC 250 - 255
12.0 MDJF 15.0 MDJF 250 - 2.55

[N]

TESTING GENERATOR STATOR

Using proper test equipment, check the stator for
grounds, opens, and shorts in the windings.

Testing for Grounds:

Some generalors have ground connections 1o the frame. Check
wiring diagram.

Using an ohmmeter set on high scale, test each stator
winding for shorts to laminations. A reading lessthan
one megohm indicates a ground.

Testing for Open or Shorted Windings:

Test for continuity between coil leads shown in Figure
4-31; all pairs should have equal resistance. Use an

FROM
KELVIMN
BRIDGE

| _THREE PHASE MODELS
TEST BETWEEN WIRE PAIRS

TI-T4
T9-T 12

T7-TIO Ti-Ta
T2-TS TE-THI

SINGLE PHASE MDDELS
TEST BETWEEMN WIRE PAIRS

TI-T2 T3-T4

B2

FIGURE 4-31. TESTING STATOR WINDINGS

accurate instrument for this test such as a Kelvin
Bridge. The proper resistance values are given in
Table 4-5 accordingto kW ratings and voltage codes.
All resistances should be * 10% of value shown at
68° F (20° C).

If any windings are shorted, open or grounded,
replace the stator assembly. Before replacing the
assembly, check the leads for broken wires or insula-

' [O]

WIRING HARNESS CHECK

Carefully check wiring harnesses as follows:

1. Inspect all wires for breaks, loose connections,
and reversed connections. Refer to applicable
wiring diagram.

TABLE 4-5. RESISTANCE VALUES FOR STATORS

KW RATING AND MODEL VOLTAGE CODE

50 Hertz 60 Hertz 518 3c 53C
6.0 MDJE 7.5 MDJE 460 498 224 294
6.0 MDJF 7.5 MDJF 460 .498 224 .294

10.0 MJC 340 — A72 —
10.0 MDJC 12.0 MDJC 303 .260 120 153

15.0 MJC 220 — 087 -
12.0 MDJF 15.0 MDJF 220 198 087 110

= I
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2. Remove wires from terminals at each end and
using an ohmmeter, check each wire end to end
for continuity or opens,

3. Using an ohmmeter, check each wire against
each of the other wires for possible shorts or
insulation breaks under areas covered by wrap-
ping material.

4. Reconnect or replace wires according to
applicable wiring diagram,

[P]

AEMOVE |JUMPER WHEN YvOLTAGE
ADJUST R2Z2 15 USED FOR REFEREMNCE
VOLTAGE REGULATION,

Wil

DIL] r_ﬁ O

i
e tidid ™WadA O

VRl

VR* REPLACEMENT

Use the following procedure for replacing the voltage
regulator PC board.

1. Stop engine.

2. Disconnect and if necessary, label the following
wires: 3,4, 50r6, 7, 8,9, and 10.

3. Remove four screws at corners (Figure 4-32).

4. Remove used PC board.

5. Install new PC board; secure with four screws.

6. Reconnect wires removed in step 2 at the proper MOTE: FIELD
terminals. BREAKER IS

7. Place jumper W10 at proper terminals for your REFERENCE m".’-ﬂﬁ_m
particular voltage code and voltage connection. VOLTAGE COMMUT ATING

See Figure 6.

8. Perform voltage calibration and stability adjust-
ment procedures to obtain the correct generator
output voltage and stability with new PC board in
set.
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TRANSFORMER REACTOR

FIGURE 4-32. PC BOARD MOUNTING
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FIGURE 4-33. GENERATOR WIRING AND RECONNECTION DIAGRAMS

102




GENERATOR DISASSEMBLY

COOLING AIR
OUTLET.

CHARGING =]
RESISTOR

adapter provide a means for prying stator loose.
Be careful not to let stator touch or drag on rotor.

. Remove baffle ring from adapter. Turn rotor-

through-stud nut to end of stud. While pulling
rotor outward with one hand, strike nut a sharp
blow. Support rotor with hoist and sling to avoid
bending rotor-through-stud, Figure 4-36. Use a
heavy, soft faced hammer to loosen the rotor from
its tapered shaft fit. If rotor does not come loose,
strike it a sharp downward blow in center of
lamination stack. Rotate rotor and repeat until it
comes loose. Be careful not to hit bearing or
windings.

. After disassembly, all parts should be wiped clean

and visually inspected.

FIGURE 4-34. GENERATOR AIR OUTLET

GENERATOR DISASSEMBLY

1. Disconnect battery to prevent accidental starting
of engine.

2. Remove end bell cover to reveal rotor-through-
stud nut.

3. Remove B' lead from tapped adjustable resistorin
generator air outlet opening, Figure 4-34,

4. Remove leads from control box to ignition
system, choke, start disconnect switch, etc. on

SUPPORT ROTOR

WITH HOIST ANMD

SLIMNG TO AVOID

BEMDING THROUGH
STUD

INSERT PRY BEHIND
BLOWER WHEEL THROUGH __—»
AR QUTLET QPEMING :

TURMN NUT OUT TO
EMD OF GEMERATOR
THR DUGH-ATUD.
STRIKE WITH 50FT
HAMME R WHILE

PAY ING.

engine.

5. Remove stator-through-stud nuts, end bell, and
stator assembly, Figure 4-35. Screwdriver slots in

FIGURE 4-36. ROTOR REMOVAL (ENGINE
MOUNTED GENERATOR)

HOUSING

aTATOR-

THR OUGH-STUD RTOR

THROUGH-5TUD

COVER

BRLUSHLESS
EXCITER
ROTOR

o

STATOR

BEARIMNG

AlR BAFFLE

END BEL | =———

BRLUSHLESS
EXCITER
STATOR

FIGURE 4-35. GENERATOR DISASSEMBLY
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GENERATOR ASSEMBLY

1.
2.

-

g

Clean and inspect all mating surfaces.

Coat mating area between generator bearing and
end bell bearing hole with a thin film of Molykote
or equal.

Install rotor-through-stud in engine crankshaft,
Install key in the crankshaft.

Slide rotor over through-stud and onto
crankshaft. Be careful not to let weight of rotor
rest on or bend the through-stud.

Install baffle ring.
Install stator through-studs in adapter.

Install stator and end bell. Torque nuts on
through-studs to 35 to 38 ft-lbs.

Make cerlain the B' lead is placed through the grommet in the
batfle ring and oul the air discharge opening In the adapter.
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10.

11.

12.

Torque down rotor-through-stud nut (55-60 ft.
Ib.). The rotor and stator are automatically align-
ed because stator and bearing support were
tightened in step 8.

Tap end bell to align at horizontal and vertical
plane; use a lead hammer to relieve stresses on
components (recheck torque).

Reconnect leads to preheater, centrifugal switch
and governor solenoid.

Install lead B' on adjustable resistor, R*'.
Check B’ lead lo see that It is shortand Is

kepl away lrom the blower. I necessary

when inslalling a new stator or leads, cut B' lead shorter and
reinstall the connector,

. Install end cover.



SUMMARY

The generator normally needs little care otherthan a
periodic check of the brushes, commutator and
collector rings. If a major repair job on the generator
should become necessary, have the equipment
checked by a competent electrician who is thorough-
ly familiar with the operation of electric generating
equipment.

There are many special tools available (catalog #900-

0019) from Onan to aid you in testing and
troubleshooting of generators. The Master Service
Manual (sections 2, 3 and 4) gives a detailed explana-
tion including theory, operation and adjustment for
all types of Onan generator sets. Cleanliness is also
important in order for the generator to maintain its
output frequency. Always clean the generator using
low pressure compressed air wheneverthe covers are
removed for service.



SECTION 5
CONTROLS

* Introduction

¢ Starting Methods, Ignition Systems, Types of Controls
¢ Control Theory of Operation and Troubleshooting For:
e 611C1145 MCCK SPEC “H” Control

Shoreline Controls
e Summary

The marine generator set control system regulates all
functions of the generator and engine ignition; it
monitors temperature, oil and battery charging func-
tions of the set for both gasoline or diesel engines.
Dependable, trouble free operation of the control
system is a major concern of every boat
owner/operator. Service personnel must understand
the theory of operation thoroughly in orderto proper-
ly adjust or troubleshoot the Control System, and still
make repairs or replacements in a reasonable time.
The operating cycle includes starting, start dis-
connect, running, stopping and emergency shut-
down functions. In this section the student shouid
become familiar with all types of Onan marine
controls, their operation, various component func-
tions in different systems and troubleshooting. He will
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611C1096 MCCK 5Solid State Control
613C0009 MCCK Control-O-Matic Control
612C2334 Diesel Control, MDJC - MDJF
“HA" Automatic Load Demand Controls

learn to interpret electrical symbols and read
schematic diagrams for current as well as older Onan
models.

The gasoline and diesel controls are similiar in
operation but differ in control components, so each
type is described separately. A number of Onan
service and technical bulletins are referenced
throughout this section to aid the service personnel in
detailed operation and troubleshooting of various

controls and components.
Before commencing any mainlenance work

| WARNING . on the engine, control panel, or associated

equipment, disconnect batleries. Failure o do so could resull in
damage, serious personal injury in the event of inadvertent starting.



STARTING SEQUENCE-GASOLINE POWERED UNITS

ELECTRIC
FUEL PUMP ENGINE
OPERATOR START ENERGIZES. CURRENT TO CRANKS,
PUSH START SOLENOID STARTER IGNITION COIL STARTS AND
SWITCH OR RELAY ENERGIZES. AND ELECTRIC BUILDS UP
BY “:1!'"“%{5 ENERGIZES STOP RELAY CHOKE TO GOVERNED
co CONTACTS RPM
CLOSE.
il -l
START IGNITION
START RELAY OPENS.
DISCONNECT OPERATOR START-STOP
ENERGIZES RELEASES RELAY ENGINE
AND DISCON- START MAINTAINS RUNS
NECTS START SWITCH CURRENT TO
CIRCUIT IGNITION
SYSTEM.

STOPPING SEQUENCE GASOLINE

OPERATOR LOW OIL

PRESS STOP P;‘E,’:?EEE HWTKO
SWITCH, |or| 2F o or BREAKS |and  ENGINE
BREAKS A S R |glr;g:m4 STOPS
B IGNITION
CIRCU CIRCUIT
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STARTING SEQUENCE-DIESEL POWERED UNITS

START RELAY
ENERGIZES
OPERATOR MANIFOLD MANIFOLD
PUSH HEATER AND HEATER D:ﬁgﬂg" “"DF‘L“}I-E"L“WE
PREHEAT GLOW PLUG AND GLOW
START SOLENOID
OR REMOTE SOLENOID PLUGS wircal O EERATE
SWITCH ENERGIZES ENERGIZE ooyl
ENERGIZES
—
OPERATOR
START
ENGINE DISCONNECT START RELAY RELEASES
STARTER CENTRIFUGAL S Tor ENEH G DE-ENERGIZES START SWITCH
CRANKS SWITCH S e AND BREAKS AND HEATER
ENGINE cl.nsgﬁ l:.T oot CRANKING AND
900 DE-ENERGIZES CIRCUIT GLOW PLUGS
DE-ENERGIZE
ENGINE
RUNS
STOPPING SEQUENCE DIESEL
LOW OIL
OPERATOR PRESSURE HWTKO
PRESS STOP SWITCH OPENS
SWITCH Lor_ or land ENGINE
CLOSES AND FUEL [2nd
AND FUEL AND FUEL SOLENOID STOPS
SOLENOID
ey e SOLENOID DE-ENERGIZES
DE-ENERGIZES
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STARTING METHODS

There are two main types of starting methods used on
Onan marine units. The first type is eleciric start with
all controls at the unit. The other is remote start using
electric starting, but with starting capability at both
the generating set or remote stations anywhere
throughout the vessel. The most common method for
marine application is electric starting with remote
capability. Onan uses three types of starting systems.
These are:

Hand cranking used on one cylinder units with
flywheel magneto ignition system.

Electric or remote starting with exciter cranking from
the generator utilizing a separate battery.

The automotive starter motor using a separate battery
with either a Bendix drive starter or the solenoid shift
type starter motor

COMPONENT FUNCTIONS

REVERSE CURRENT PROTECTION

1. Used to prevent engine from cranking through
the charge circuit when set is stopped.

2. Disconnects battery from generator when set is
stopped.

3. Allows battery charging current to flow only
towards battery - and not reverse-flow back into
generator.

START-DISCONNECT

Disconnects start circuit when engine starts to run
and generator builds up to approximately 1/2 its rated
output in DC voltage.

START IGNITION RELAY

Supplies ignition voltage to coil when "start” button
(or start circuit) is energized and engine is cranking.

STOP RELAY (IGNITION RELAY)

Removes ignition voltage to coil when “stop” button
(or stop circuit) is de-energized,
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TWO-STEP VOLTAGE REGULATOR

1. Charges batteries at Hi rate until battery voltage

rises to approximately 14.5 volts. Chargesat6to 8
amps in the Hi rate,

2. When battery voltage reaches approximately 14.5
volts, the regulator charge drops to the low rate
and charges at 2 to 3 amps.

START SOLENOID RELAY

Connects battery to generator starting winding for
cranking engine (exciter-cranked units) or connects
battery to a cranking motor.

CRANKING LIMITER

1. Shuts engine down when unit cranks and fails to
start.

2. Will allow cranking time of 45 to 90 seconds
before thermal device disconnects the starting
circuit.

GENERATOR OUTPUT LEADS

Identified by NEMA markings (i.e. - M', M?, M* M4 T,
T?, T3, T*includes 12 - lead reconnectible (except
delta wound). If M® or T° leads are used, thisindicates
a 3-phase generator with M” or T° |lead always being
neutral. Generator output leads marked with an *M"
indicate a revolving armature generator. Generator
output leads marked with a "T" indicate a revolving
field generator.

SUGGESTIONS

A. Service personnel should tag wires to assure

proper reconnections.

. Others take photegraphs of more complex wiring
before disconnecting wires.

. Most reconnecting/rewiring is best accomplished
by using the correct wiring diagram and following
the connections shown on the diagram.

. Also refer to Generator Service Bulletin No. 12.

wnluinn Fire exlinguishers should be convenilently
; located when electrical components are be-
ing cleaned and dried. Oil vapors and gases from solvenis may be
flammable or explosive when mixed with air. Be careful, the gases
may be irritaling to the eyes, throal, or nose. Observe good safely
practices at all limes while cleaning, drying. and testing electric
equipment.



611-1145 CONTROL OPERATING SEQUENCE
MCCK SPEC “H” GENERATOR SETS

CRANKING CIRCUIT

The Start/Stop switch is a rocker type switch. In Start
position, the ground circuit is completed for start
solenoid coil K1 and crank ignition relay coil K2.
Battery current flows through fuse F2 (5A), relay coil
K2, normally closed contacts of K3 (run ignition, start
disconnect relay), relay coil K1 to ground.

Solenoid contacts K1 close and connect the batteryto
starter motor B1 which cranks the engine. The
contacts of relay K2 close and connect battery to the
ignition circuit and fuel pump E4.

IGNITION CIRCUIT

During cranking, battery ignition current is con-
nected by relay contacts K2. As engine starts and oil
pressure switch S3 closes, relay K3 is energized by
current build-up in the generator field. Relay contacts
K3 open cranking solenoid K1 (cranking stops), and
completes the "run ignition” circuit (K2 contacts open
when Start switch is released).

The ignition current flows through resistor R3
(1.72 ohm), high water temperature switch S5,
bypass capacitor C1, ignition coil T1 and breaker
assembly to ground.

Run ignition start disconnect relay K3 gets its
operating current from a tap on the generator shunt
field. The circuit is completed by resistor R1 (1000
ohm), oil pressure switch S3 and normally closed
contact of stop relay K4.

BATTERY CHARGING AND
CHOKE HEATER CIRCUIT

The choke heater ES is connected in series with the
battery charging circuit. Power is taken from the
generator 120-volt AC winding M1, M2. The AC
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current is rectified by diode CR2 and flows through
resistor R4 (7.5 ohm), fuse F3 (3A), choke heater E5
(40 ohm), resistor R2 (25 ohm) and fuse F2 (5A). The
circuit components limit the charging current to
about one ampere.

Fuse F3 protects the battery charging circuit. If
blown, the battery will not receive any charging
current, and the carburetor choke will not open and
result in poor engine performance after warm-up.

STOP CIRCUIT

When the Start/Stop switch is held in the Stop
position, current flows from B+ through coil of relay
K4 to ground. Relay K4 energizes and opens the
circuit to relay K3, which breaks the ignition circuit.
With the ignition current cut off, the generator set
stops.

BATTERY CHARGING DIODE

Diode CR2 rectifies the AC power from the generator
and prevents battery discharge through the generator
on shutdown. The diode replaces the reverse current
relay used on some earlier models.

SHUNT FIELD BRIDGE
RECTIFIER CR1

Diode bridge CR1 is located on the top brush holder
of the generator. It rectifies AC power from generator
terminals M1 and M2, and supplies DC current for
energizing the generator shunt field. At normal
operating conditions, field voltage measured
between F1 and F2 is 100to 110-voits DC. If generator
output has dropped and the field voltage is low, check
CR1 as a possible fault.
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611-1096 SOLID STATE CONTROL OPERATING SEQUENCE
MCCK (BEGIN SPEC E)

STARTING AND IGNITION:

Switch A152 is a rocker type switch. Pressing this to
the start position closes it. Battery currents are
supplied through the hand crank - electric start switch
A151, through diode CR1, through switch A151to the
primary of the ignition coil T1, tothe breaker points to
ground and back to the battery. (The ignition coil
requires about 4 volts minimum to operate.)

The fuel pump is energized at the same time as the
ignition circuit. From a connection point at the coil
primary, currents flow to the fuel pump (E1) to ground
and back to the battery. (The fuel pump requires 5.5
volts minimum to operate.)

When A152 is closed, currents are also supplied from
the battery, through the switch, through transistor
A1Q2 to the coil of Relay K1 (START SOLENOID) to
ground and back to the battery. (Relay K1 requires 4.5
minimum to operate.) K1 energizes and its contacts
close connecting the battery to the generator.
(Generator required 7.0 volts or more to crank.) If the
battery has sufficient capacity the generator acts as a
motor and cranks the engine. If coil voltage is correct
and fuel available the engine starts and accelerates to
governed speed. Relay K1 also energizes the choke
coil to close the choke.

START DISCONNECT:

When the engine starts and comes up to speed,
generator voltage starts to build up. Generator DC
voltage is supplied to charge resistor G1R1 through
both sections - 3.8-ohms and 8.3-ohms. When this
voltage reaches the same value as battery voltage
both sides of A1CR5 are at the same potential. This
causes CRS to stop conducting and it shuts off and
also shuts off transistor A1Q2. This de-energizes the
start solenoid (K1) and breaks the starting circuit.

At the same time ignition currents are supplied from
the generator, through the charge resistor (G1R1) to
CR2 diode, to the ignition coil and fuel pump.

BATTERY CHARGING:

There are two steps of battery charging—high and a
low rate. The high rate is transistor controlled and the
low is a fixed, steady rate—the low charge circuit is
from A1 of the generator to G1R1 charge resistor,
through the 8.3-ohm side, through CR3 and to the
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battery. Low charge rate is about 1.56 amps. This
supplies ignition current and fuel pump currents,

The high charge rate is through the 3.8-ohm side of
the R1 charge resistor, through Q1 transistor, through
CR3 diode and to the battery. This circuit supplies
about 3.7 amps charge current. The high and low
charge rate combined is about 5.26 amps.

Each time the unit is started the high charge circuit is
energized. If the battery is close to full charge -
indicated by battery voltage - this is de-energized or
shut off by transistor Q1 turning off.

HIGH CHARGE CIRCUIT CONTROL:

Q4 and Q5 form a trigger circuit to control Q3 and
then Q1. RS and R8 form a voltagedivider and control
the trigger point of Q5. Q5 turns off at about 13 volts
and on at about 15 volts.

Because of drop in battery voltage, when cranking,
the high charge circuit is always turned on. When
near normal charge is reached the high charge circuit
1s shut off. Whenever battery voltage drops below the
trip point (13 volts) the high rate circuit is turned back
on.

When battery voltage drops to about 13 volts Q5turns
off. This turns Q4 on and it turns Q3on. Q3thenturns
Q1 on and the high charge circuit is re-energized and
the battery receives higher charge currents.

When the battery voltage comes up to about 15 volts,
Q5 turns on. It then causes Q4 to turn off which turns

off Q3. Q3 shuts Q1 off and opens the high charge
circuit.

Because of the low power or small size of the
transistors Q4 and Q5, transistor Q3 is required to
control Q1. Q1is a high current transistor. Q1 carries
the high charge currents. When Q3 isturned off Q1 is

turned off and the battery charge drops to the low
rate.

STOPPING:

The generator set is stopped by pushing switch A152
to the stop position. The battery is prevented from
discharging through the generator by CR3 diode.



TROUBLESHOOTING
Disconnect battery before working on solid state
control for anything other than voltage checks.

Solid state control can be replaced with relay type control using kit
#300-1796.

BNING Use caution when troubleshooting a unit in
el sivius operalion! Electrical shock hazard Is

presenl.

SOLID STATE CONTROL VOLTAGES

All voltages are DC using ground (terminal 13) as a
reference point for measurements with a Simpson 260
VOM (or equivalent).

ENGINE STOPPED

TERMINAL NO. VOLTAGE
5 12
15 12
17 12
18 12
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ENGINE RUNNING

TERMINAL NO. VOLTAGE

1 10

2 28

3 10

4 10

5 13

6 13

7 Voltage Regulator ON 14

7 Voltage Regulator OFF 28

8 14

g 0
10 28
1 10
12 10
13 0 (GND)
14 10
15 13
16 0
17 13
18 13
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This troubleshooting section is divided into five parts,

A, B, C, D, and E as follows:

To correct a problem, answer the guestion of the step
either "YES" or "NQ". Then refer to the number in the
column and proceed to that step next.

A. Engine does not crank.
B. Engine cranks but does not start. Always stop the generating set and disconnect the
C. Engine starts but stops when start battery leads before removal of the control cover or
switch is released. control printed circuit board.
D. Low battery — no high charge rate.
E. Battery loses excess water.
~A. | ENGINE DOES NOT CRANK YES | NO
Perform start lests first from the generating set control. If the generating sel starts using
the generating sel control, the problem lies in the three-wire adapter board or the remote
switch. Check relay K2 of the adapter by jumping terminal 3 to ground. If the relay does
nol operale or ils conlacts do nol close to energize the starl circuil, replace the board.
Y. Check battery. Are battery cables tight? 2 —
2. Push "HAND CRANK" - "ELECTRIC" (called "ROPE START" or
"NONFUNCTIONAL" on some models) switch A1S1. Is battery
voltage present between control terminal 6 and ground? 6 3
L Remove control cover and jumper terminal 5 to terminal 6. If battery voltage
present between terminal 6 and ground? 4 5
4. Replace switch A151. — —
2. Check battery cables for correct polarity. Replace fuse F1 with a 9-ampere,
in-line fuse. Push start switch A152. Does engine crank? - 6
6. With start switch A152 depressed, is at least 8 volts present from
terminal 9 to ground? 7 11
7. Jumper solenoid coil terminal S to battery. Does start solenoid K1 operate? 8 9
8. Is battery voltage present from right-hand terminal of start solenoid to
ground when start solenoid is energized? 10 9
9. Start solenoid is defective and must be replaced. — —
10. Perform generator tests., See Section 4. — -
1. Is voltage present from terminal 15, 17 or 18 to ground? 14 12
12. With start switch A1S2 depressed, jumper terminal 5 to terminal 15, 17 or 18,
Does engine crank and start? 13 14
13. Remove control P.C. board. Replace A1F2 fuse path with a one-inch length
of number 22 wire. Solder in place through holes provided. s ==
14, Jumper control terminal 5 to terminal 16. Does engine crank? 15 16
15. Replace start switch A152. — -
16. With start switch A1S2 depressed, jumper control terminals 9 to 16.
Does engine crank? 17 -
17 Check transistor A1Q2. If defective, replace control P.C. board. — —
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B. ENGINE CRANKS BUT DOES NOT START YES | NO

1. Is battery voltage present between control terminal 6 and ground when

start switch A152 is depressed? 4 2
2. Is battery voltage present between control terminal 6 and ground when

switch A151 is depressed? 3 —_
3. Faulty switch A151 or diode A1CR1. Replace control P.C. board. — —
4 Does generating set have an electric fuel pump? 5 6
B Check wire lead to fuel pump, check fuel pump and replace if necessary. — 6

Does engine crank and run?
6. Check oil level. If okay, remove wire lead for low oil pressure switch S1 from

control terminal 4 and push start switch A152. Does engine crank and run? 7 10
7. Is wire lead from low oil pressure switch grounded? 8 9
8. Repair or replace wire lead. — —
9. Check low oil pressure switch 51 and replace if necessary. Does engine crank? —_ 10
10. Check ignition system. See Section 3. — —

C. ENGINE STARTS BUT STOPS WHEN START SWITCH IS RELEASED YES | NO

1: Connect voltmeter from control terminal 8 to ground. Crank engine. |Is there

DC voltage output from generator? 3 2
2. Check resistor G1R1 and all resistor connectlions, — —
3. Is voltage present from terminal 6 to ground after engine starts and

start swilch A1S2 is released? — 4
4. Replace control P.C. board. — -
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LOW BATTERY — NO HIGH CHARGE RATE

YES

NO

Remove wire lead from fuse F1 to control terminal 5. Connect DC ammeter

between wire lead and terminal 5. Start generating set. Is high battery
charge rate present (over 3 amperes)?

Measure battery terminal voltage with voltmeter (one percent accuracy or
better). Does voltage rise to 14 volts or more?

Remove control cover and jumper control terminals 7 and 8.
Does charge rate increase?

Check battery and replace if necessary.

Stop generating set. Check wire leads to charge resistor G1R1.
Check resistor and replace if necessary.

Replace control P.C. board.

BATTERY LOSES EXCESS WATER

YES

NO

Connect a voltmeter {one percent accuracy or better) to battery terminals,
start and run generating set for 30 minutes. Does battery terminal
voltage exceed:

a. 14 volts at 100°F (38° C) or above; or
b. 15 volts at 50 to 100° F (10-38° C) or,
c. 16 volts at 50° F (10° C) or below?

Replace control P.C. board.

—— =i
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613-0009 MCCK CONTROL-O-MATIC

GENERAL DESCRIPTION

The MCCK Control-O-Matic is an engine control
AlomAliE-Seenand Contiol an bikye-biowar cenral
all combined Into cre top-mounted contral bax.

OPERATION OF CONTROL-O-MATIC

The Cantrsl-0-Matic aparstion sxplanalion on the
loliowing pages. refers 1o schemsiic drawing wilh
current fiow shown in balt lines. Figure 511 shows
pictorial waring diagram

o 1 Ceraral-0-Mafic:
The frant panel, the ganerator ond 0éthe Uni,  Fnrougheout the teat are references 1o varcus com-
hoids S charge ammeter, BmemgenEy ey a0d  ponants seminal Bogiions and current How. When
toggl A Teading follow currant flcw e
froni panel, el i of elecirical
wery limited apace |o expees i e religs tar devicas and

senvicing

HOW CONTROL-O-MATIC WORKS
A threo-pasiton switch on the front nnnm selects
AU, OFF or AUTOMATIC CPERATION.

tormirus pOSRON O e reapaciive
wising dingram. The followsng desoription of Contral-
o

ic oparation i for Spec O units.
The Contros-0-Malic mest spsins wih &
m‘“""’" nagalive gisung ool Conaset ihe amery

with e

i 1 By
g whie @ Closes 0 |240lt, S-ampese circuit s

or power source, or Cannectng a bige blawer 1o he.
c M CRELD

Elcier BHANIEEN, tha alaciric ganrating 561 Cranks
and runs.
‘When the 1
oamtan, the
foad cireui ba:
a. Sense a load an the AC ne
b Clos the bilge biower cl'cllll {when used).
€. Open the bilge blower circult
. Assime S slectrcal load
& Sense whan al kaad 1S reenoved.
1 Siop e oheine genorating st

I swiich |s moved to ALTOMATIC
niroe-C-Matic wil manitar the AG

. 1



Switch 5 & & i ter OFF
posilica. In the ALM pasition. he swish Bypasses
ey A contack [2-3) b enorpiza the bilge blowe:
cantiol which goss though its control cycle befom
the einciric gener: 540 £ranks and nng bn the
TO postion. the Cantroé-0-Malic m 1he unit
which fura a3 long 45 & lpan dermsrd p
tand must be at ieast a 50- unnlncnnmmmlnmnlw
it sulpmstic oparat

LOAD DEMAND

When the generating w i in. amonmcwaw—
watt famp s turnod on, a load doen

sl

Bwary current ||m|n-mn Swilch 5 M
AW (A-B), Fuse A'F, K' contacts, load terminal A
the load, umur\d Terminal k' and Bach o tha bars
15 energize Relay A'K'

ry

OR ON AND TIME DELAY
Felny A'K' coniacts {2-3) clase e circuil from B+

of the trarsistar, through Reseio: AT, and
the fusa 1 grouesd, Thia sweiches an Tranaistar AXG"

FIGUAE 5-1. LDAD DEMANE: (SPEE B)

m

R

S4. TRANSISTOR ON AMD TIME DELAY (3PEC 0



BILGE BLOWER ON

Wiher, ¥ rarmisice A°DH b on, Current Nows Iram the
B+ Tarminal through the bilge biowar. ta Terminal BB
through sho transistor and luss ¥ graund, The Diigs
blower operaies for five mewtis to

plustas vapars [rain I vessel tiige. it e anc i 1ha

ENGINE CRANK

When Time Detay A'K' contacts {1-3) ciose, current
Nerws: B gnurgize (e Stat-Flop Relay (7). The K
Sontackyckan . cirsl U 3 conlecs €81 o

rn-\f’s: s ke uosly nln«rr “pownr %1 the

Time Deluy AK
Sottasis (1-3) 41 opn cotect {131, Trenslsior
ATt of 8 intermpt the pawes 10 the bilge

biower

Diccks [C7) butween 84 and BE is 3 dscharge diode
1o pralect aiber compenents in th control fram
Inductive woftege when the biige Dlowes is urned ci

crank;

CHORE

the circuit 1o the Soienaid 3 an o thamo-
magnelic choke mounted an the carburetor.

FIBARE 54 BEGE BLOWER ON (3PEC D)

FIGURE 56 ENGINE CRANK CIRCUIT (SPEC DY



CRANKING LIMITER

When Starting Solencid Retay K picks up, condact 1
clises i circuil Birough Dvode CR', Resisior A 1o
the heater an the Time Dulay Aeiay Ke (320-0104
mmergancy relay). Il the sieciric gensrating sef d
net start within appraximataly 45 seconds, his mlay
©pens its contacts b the contral cirouil and shuts e
it deran:

Dioda G sureik #a & biocking diose o prevent
curent flaw 10 the chaka contral during a low oil-
pressuse conditivn

IGNITION

or and Zener diode. K i
Srart Rodsy K* eoil circuil. Maly K de-anesize
apaning its contacts 10 disconneel Mo crankng
SMTUIt and chake salenaid cirouit.

Refay K cantacts (1-31 close the oircu to g Be-
mutal Heator {H'4G) of the thermo-magrtic choa

i-metal heats 1o open. the choke for nomal
nanning a3 the nging waems up.

Pelay I eonincts [1-3) also close the circuit b Time
Ditay Aelay K* trough Low Ol Paassuen Swach 5'
snd Rasiaios f IF on pressure switch S doss nol

to FAelay K* and the gnibon crcuit Current fows
augh the Ignatian Resissor AT}, Iha High-Waber-
Temperature Switch (57). the primary af the ignition
coil ani trough the breaker fomits (59) 10 groursd
This suppfies ignitian power Io sark alugs E' and B

START DISCONNECT, CHOKE HEATER
Wran I eketiic gonarating e stirts and voltage
busicts up, Start Drsconnect Felay K isermmmgied bya

contact K* [8-4] 80 shut dawn the
unit. Walt ana mwbe, fhen push o el

BATTERY CHARGE
War NG GERREIN ComE M 10 B,
allery chasge cument heough e
Fstay K and Terminal & %o Aessior 8 [charge
resiton. The resistor & dinded with the uppee
Terminal C and the lower Terminal & cannecsed o the
contact on I Voltdge Regulator K. The clossd




SEANEE T S e 1 Sty R
eharge rata for fast babiery charging.

Cusrant Rows fram Reverse Curent Dwde (CA'L
theough fhe smmeter back 1o the batiary for charging
Wit IhE Biattedy Fachas 3 présal chasgs vel, e
cail an Retey K* |5 energized, cpening the contacts

Flolsy K thcugh clased K' contacts (5-8), bough
e smmeter tack 33 e batiory for charging. When
thm Battery remches 8 preae charge level, fisiay K° o
anargized, opseung he contncis & dropping the
charga ta o fow e

Aessior B i set at the facioey for cormet two rate
charging

GENERATOR WPR"IW POWER

Whan Ihe geren) AC valtage reaches ap-
promimatity e an 120-val s o 210 volts o
240-weit wnits, Line Cantaciar K! energizes 1o open
e bt A closs Ihe fmisn conTREts

Load curent through pruduces
curant to | ead Sansoe Amwrnm- Transtwiar &G
Iwitches

Peetay A'K uaaw‘v i anargizen Tha raliy renmes
wnergzed 35 & Minamam SO-wast incandes-
o It load o Bcrog the il el of
Ry K'

STOP

the translormar T' drogs 1o per. This swilches the
iy

m

FIGUES 54 FF PORTION [B9E 0]




TROUBLESHOOTING (SPEC D ONLY)

120-Voit, Single-Phase, 12-Vall
DC Control-0-Matic

A 20,000 chmiyoit VOM is noedod tor some of the
Irdlwmny tous, The St are ke riser
and fallowed by teat procedu

. liralay s Guod chack voltapes se foiows. The
oltage wndd from the chassis-ground
o

1. Contred gwiich is in AUN position. bul slieciric
generatng sel does notl crank after e ususl 5.
minule delay poricd.

a Check baltary conmécsions and  batiery
vl

b It nacessary 10 el sngine cranking ciroult;
termorarey Bypaas Digu-BiCwar eanlral ey
A%y moving lead at terminal 1 on AK! 10

srmirad 3. Figusri 511, This lead comes fram
AL ringiie gl 1 G ok it s -
bicwer control disasled. ihe probiem i
Sl towar coniook s Rater anmo—

rErGves sxzlanies par o e kg
4 a7 itk i vt . adare

UBon Saewpdtion 08 1w whemn fes coukd be Surbzin

© Check b see iFhe Star Saleaid K gicks v 1F
i doesnt, check dor a fmully solenced by
£ 3 [umpar tiom iy 5 rmingl 1o
ground. This bypasses cantact K' and K= The
ok up, I it ok it

heck 40r praper aperation af rely K

2. Eleciric gunarating sel wil pat slarl on load
demand,

a Mave the laggio swich 1o ALM pesilion. Unit

hattery voltage kst 03 40 0,7 valls

— terminal B of Start-Aun reiny showkd be
naar perc If K* is clossd property and
sutficient cannectad o he Inad
g

Chook valtages of kasd sansar ampiner wilh

sl runring under a minimum load o 100

watls. St giecic ganaenling wil in AUTO

prasitian far this sest by jumpering ihe auside

terminala of Switeh 8

- Mmmncnhhukwulmmmnm
T Al terminals on koad sensce amplitier.
Tre woltagn should mad 2 10 3 VAC
Ube & 20,000 ohem voltmetar 1o mirimizg

ooy,
— Voftage from ground to tha Sranaissar sid
SI Faistar &7 should memsure 0.6 o 0.7

— ¥

meatap A% coll A-C should reas §

¥
slos 3s saon a3 conlac! picks up.
a. Aachack size ard type of Ioac Minimum
FequireTents are a S0-wafl incandescent ama
Ioad ar @ 425-wlt heater load.
b Becheck ndjustment of contactar Pick-Us
Ragistor A

up and

doiy.
b Agply soma oad (et 100waRs] 5 losd 10
ircult Mowg boggle switch ta ALTO positian.
Unit shauld continue nuaning.

& I urst siogs with 100 wnit Icad, mave taggle
swach s

antioaly ot iy ck berminais A Uand G ot
Pegistunce squals ap-

vmmululy 34 ohes. See Figure 5-3

Apply & o 12 woits 1o termnals A-C o see if

rely operates. Whisn relay aperates, contaces

ahould close.

- pick.
nnln in 2 the st starts. H ihis comects ta
ik, reduce the resstance of A’

— ply & ioad and hold e soptatiar ta
selay pickip, W his helea, iciemse e
resislanca weiiing of Resistar R,

£. Mows toggie switch to the o‘r hon, Can-
..unmrrmmrermlnulcnmm,nx-

ground termenal. Mave 1oggle switch 10 the
ALTO position, The unit should atart snd run
Apaly & i0ad sch w8 100-watl lamg; ther
remave e jumper whis B umil s unning
Wit ihe swilch in ihe ALTTO pasition, i it

a

i & FnTrG vlh  Y0CARt i o
s e wilage on me lad senor
amplifier as follows:



waltage of ™
onminals on load s
i s e £ 0 3 AT
Velkags 1ram i 6 the transisir sice
?DFéesslnr AR should measure 0.6 b 0.7

— AT At

— Valtage across A'CFF should read ks than
5VDC,

Voitay

acruss Rsiay A'K' coil A-C shauld
rond 14 YO

4, Generating sul won'l atep with load removed,

B, Move the togale switch 16 the OFF pasition 1o
407 8 02, 1F e st s ot slop. remoe the
bariery land and check for o wlly Staet
Salanaid. The contacismay
Remave tho foad from 1he s side of the
cordaclor @ the  Contro-D-Malic  and
Feconnect battary.
& Pust toggle switch in ALTO poaition
— 11108 unit does ol crAnk, place e loggls
in the RUN peaition 1o stast the unit
Put mw swileh In AUTD positian; the

me canw DM-M anargized. Anchick

e foad ©
s |rmaguamng st cranks wilh the toggle
swilch in the ALITD pasision and the
tzad disconnecied, the Stari-Run rety ar
Load  Amplifiar  are  malfanclico
Famive the ground fead from battery.
o Take ot 1ha printed circuit board and mmes
e coat from the Start-Rurt ralay A'KC (make
KT an bura} Sea Figure 510 for
-ulecmmuumu
— Wi the WOM nu al %10, measure
oan A and B — should be
mprosimsisly 34 ohms. Fosstnce
twaen A and C ar B and C should ne
mwnxlmumy B5D ahms [+100
mr i Figure 5-10, Ihe!ﬂpn‘comnm
shault be ciosed,

Y awren cncur
ki

FAGURE 5.1, STANT.NUN RELAY ATK1 [SPEC D)

5. :.apnmnonn-u cirewsit does el emetion s

ampere hism &F
ized continuously and
sleciric generating set won't crank.

n. Gheck heater slemont of thasmal iy lor an
BpW EICUL O 1 POJF cannection which may
prevent relay fram heating up ancugh 1o
wwilen

starts atlor & 2- 1o B-mirsity
. Chack blowas oparation by g e

The:oﬂloulﬂbuwnhmﬂyhmmmnthn
cantact and paint 0.
onor Diode AR (CA™ an

0 « TE0ahens, infinity. B b £ -

11.0000hms; G o E - T00ohms, infinity.

in RN pemlicn for th ok Mutsin
voitage from BE o ground — should b 2 volts
or luss

b, Measure valtags from Terminal 2 of A o
should be 07 1o 1.5 voies. 1f thise st

satalacicey, the transsios w5 deloclive.
Replace i







TROUBLESHOOTING [SPEC C ONLY)

120-Volt, Single-Phase. 12-Volt

Control-0-Matic
A 20,000 ohmivolt VOM i nesced for 3ome of the
1o||wnn tests. The symploms are listed by number
wid by Y6t proceduns

1. Comiral awitch i in ALIN poriton, bit sleciric
‘pencating aef omi it Exuni s s W 6>
minule detay period.

o Gheck batiery connections and battery
wnitage,

b, IF necessary to test engne cranking cirell,

porarily bypess bege-blower cantrol relay

A by mowing lean al tarmmal 1 on AK' 10
termenal 3, Figure 5-11A. Thealaad eoenes fram
3 run terminal. H unit cranks with the il
blowar contrel disaksed. ihe pro@lem is in he
bige-blawer cantrot cercult

Teiach £ W e et 2 R e A ol o
OB Iian o e above el Eould b dassieus

€ ch“kbmdlhswmldﬂ'm:klun ||
doasny, check for 8 dsully scieno
:onnncb'nq s om The 5 wrming o
graund. This bypasses cantact K' and K7 Tha
lart solancid showld pick up. N it picks up,
chack far prapar apsealion of reley &' and K
2. Eleetric gonwraling sel wil not start on koad
demand.

A Mave the logaie switch to AUN positon. Unit
clolay.

d M rulay i6 Good. check voltages as follows. Tha
Maasare from (e chussis-ground
terminal ea:

— the B+ teminal an the Stan Scinokd
houtd sl battery voitage.

- terminal 2 of ralay Sockat shoukd equal
batiory voliage.

— baemira 3 ol Start-Aun refay should be rear
Zerm IF KY contact i clased progrty and
sufficeent lcad & connected 1o tha kasd
eircuit

& Gheck voitages of lad sanace smalifier with

8l ranning under a minimum g of 100

walts. Starl slectvic geren in AUTO

pasition or this mfbrlwmamn |ne outside
terminale af Switch &

- Muawmk&:uuwurmlngnul Transioemar

it tamminaly on kand sensar amplifier.
The linge Ahasld read 2 153 VAC
Use & 20.000-ohm voltmater 1o mi

e

Brror,
Valtigs fram graured b the Iranssior side
of Aesistor A'A7 should meassurs 0610 0.7

~ Valtage acras A'CRY should read § to 14
voc.

— Remove jumper from Switch §
slarts it

picks .
& Fncheck size and type of load. Menimu

Inad ar a 425-wat! heater S,

adjustment af confacior Pick-Up
Fagistor .

b Apply

cirtuit. Mave gghe switch 1o ALITO positian
Unit should cantinue nawing.

& 1f sel stops with 100-watt load, move toggle
awiteh 1 OFF posilion. Gannect n jumper wee
from terminal B of Rty K- bt ground
sermmingl in the Control-C-Matic. Move I
Switeh 1o AUTO. Generating set should start
and run. If it doas not, remove refay %0 check
continuity of relay coil terminals 2-3 and 8 of
307 Rauuluncr? J(WH'!WBHI!IM!M—
Iy 1oa DI|
1000 ah
Aaply S 6 o B i S 0K
rulay operates When rilay opersies. contacts
4-6 opan and contacts 6-7 clows.

apgrazimalely

ol i s the st starts. I this oomﬂalr-e
rabinm, mduce the resistance of
— Apply a load ana hald the
Sy wioup, I This holpe. ineremas. (s
nedittance tetling of Hesisior A2
£ Moun 109k switch 1o the OFF position. Con-
rect a pamper fram Tarminal & of Retay K° 1o
ground lerminal. Move toeggle swisch ko the
AUTO pastion. The generating set shauld
start and run.

. Apply 0 loa, such A% @ 100-was lsmp; then

1 uitch if fhe ALTO pastian. If the unlr

stops, pace the toaggle swilch ta OFF, jumpe
it Ul terminass of ha Joge Swich.

ana piacs in AUTO posilion o restast. Whas



1R8 it is running with & 100-watl minimism 5. Bilge o

Ioac, mansare the yoitage on the load sensor ail,

ampsfiar a5 foliows: !

0. Check tho Bk-angne uge AF

— AC culput voitage of Transformer T,
mgRsLTe to lrminals on load sensor L mmlnmw i T
amplifier should be 2 o 3 VAC iy

— Volinge fram ground to the framestor side #. Check neatar alament of theemal relay for an
af Resiator AR ahould measurs 0.6 10 0,7 apan GCUR o 2 poar connecton which may

prevent faliy bom heating up enough 1o
— Vollagh scross ACRY should resd less than iy
5VOC.

= b
— Vallage across Dicoe A'CA” should rad 5 ‘starts after @ 2- b B-minuie delay,

10 14 VOC @ Check blower cpamtian by plucing & jumps:
Generaling set won'l stop wilh fesd romovad. {ram Tarmina) B8 10 ground Swiich 5! must ba
& Nows Be 10gg1e swilch o the OFF pasttian b in RUN posdtion for thess checks. Moasure

siop e it qunraing st Gors o citaga from BB 1o ground — st be 2volts
o, remove the batiery lead and check for BE 1w,
p.uu, sturl susenaid. The contacts may have Measum valtage from Tarminal 2 of AK” 1o
uch chasae graund. Thes voltagn should equsl batsery
b a«nm e oad trim tha 103 8k of the Yoltage, Chack vollage aoross Fesisor A%RY.
contactor in  the troi-O-Matic Ba0.7 16 1.5 voits.
e tattaciary. to transistor AT is Getec-
FREORABE] BRtEry. Tive. Reglace il

Put toggie swich in AUTO pesition,
— It the generating 51 docs nat crank, paca —
fhe Toggle swilch in the AUN Dulmnn o
waan the unit. Pyl the swich in
positon: It should 10p. 1 i sioos wih tha
It lundd mmaved from the load side of the

he
Controt-0-Malic energized. Rechock the
load gircis
~ I the genmmating wet cranks wilh Ihe toggle
switch in e AUTO position an fhe ond
|am1 dunonnulnﬂ Ine&!un-ﬂun
Asmplifier  are malh.r-chunnn
Ru-mve he nd leat from batie
Rermave (e SHreRun alsy. Choch Gom
5 !mvurmmmemrdmanuz
Tha caciit o oper Cheh con.
fimusty wilh 1-1/2 valts ar loss from fibe
auckat Pin 8 %o ground: The circuit should
shom @ Righ msslancs (Apponmately
20,000 ctym], il ol i cn FTA B Y
she & - low sance (npprosimately
EDanma) wan negalive 1a Fin A

H this check indicates continuty i bolh
erwctions, end od Zarwr

resStance increams I the  esecied
valuss, e zener diode has shored, To
warity ik, check :nnlnuln- m bath dires-
ans on the Zoner disdi

If ressiance does nol incréass with e
dinde dmeonnected, check the transisar
T & ShOAT 11O th collecios fo the emitter

FIGURE 5114, WCCH CONTACS (0. MATIC SCHEMATIC
1sec

i



BILGE BLOWER CONNECTIONS

Connecling Ausiliary Relay To
Contral-0-Matic

Cennecting Blige Blower To
Control-OMatic

tram ihe siactric

to oparale the bilge blower, It als permits use of
lirigir bliwisrs willt Tunning curreeith in sacesi ol
Samperes. The auxiliary relay shoukd have a 12VDC
Gail and cantacs. Feavy sncugh 1o camy the current
poquired by thi bige Bl

ot cranking atiory. The aptianal swich will nn sha
bilge Bkrwer s foeg a3 Tho swisch is closed Thasilgs
blowss funning curmng mist nat eacoed 5 ampares

Y

[
1
1
i
: COMTADL S AT
'

FIGURE 513 BILGE BLOWER COMNECTIONS




612-2334 CONTROL OPERATING SEQUENCE
MARINE DIESEL GENERATING SETS

STARTING

The comman practics far Onan contrass is 1o ground

the cenler of fhe swich parian of all start-stop

switchas. The oparation of Wha cantrol is ac-
certain

Movirg Ihe handia of She maniici heater switch to
she hoat positon snergzes the manifoid salend
which then supales battery powar Shrough the main
contact ol that felay to the glow plugs and the
manilcad hoator Thes swisch should b hekd in this
pastian rarmally for 30 sscords. IF exireme cold
g Are ahcountened. hald switch far

After a sulficient pre-heut time has been allowed,

lacing (e starl-glop swilch 5 the SLan positicn
causes 2 current flow from the B+ torminal ot start
scdenaid, 1o the €oi, ta the art disconngct and fusl
scinald salay. Than lom this point thiough thi

of the start-slop pwilch 1o terminal T on Bhe terminal
Sonneetion block ko groued, This anargizes g sart
sciennid and suppikes Batery power 1 the scieno

shiilt on the Sranking mator and Thee 1o the prrk
eranking the ergina.

1 starts ana accelerates Tho contrifugal swilch nas
sl 900

ram.
18 diiven Ey & gear from the camshah gesr. As
contnfugal force i3 high snough ine weigrts fly out
alicwing the cam 1o drop in snd the centrdugal
dacannect closés. Wihen he mrnnod swileh
batiery pawer is suppied through this swilch
o iha 15 v St resisior, 10 the coil of 1 start
Ssconnect and fisl solenoid relay and to ground,

ConMacts 10 ope wd broak tho star salenced circai

Thiz alza de-energizes the cail cr the start relay. The

EorREL in The start relay opsra
3

Injecticn pump conlral meterng deeve 1o go ta
miramum duel and stop the arginn

ngne governor mainins the enging spoed at
sated vadun dor thal pasticutar unit. In this cass 4 is
1800 rpen

BATTERY CHARGE
When the enging has come up to speed th residual
magaetism i the rotar pales produce a smat vallage

Winen votage has built

Hatsery voitago is picked up at = and i
causes a current flow 1o the cofl af the star relsy

I nommal then the battery charge winding = the
il firk & volage preduced in il which i dircied

thicugh the cail 10 he normally clossd
the roiay 10 D SEEt 5 and 1o greung. This
causes Ihe start relay to energize. From the battery a
currant flwes (Rrough the ammetse, through it 1o the
il ainy coniasin whish 19 rgw clod. (hroogh
- {Thi
DRSSO relily GG i3 FRSGT 16 Energized when fhe
it starts and I the low all prassura switch 1ails 10
goen). Thiough et contacts to the tevminal 4 an
the teeminaé block 1o the high temperatur cubout
owiteh 1 e T mluno-a - Tia MI ey tha timt
salencid ard allaws
matering sMevo mm.n,m-on g..mpmiuu i

with

switch sbill closed, fhe starer scienokd and fhe
marsolt heater sclanaid remsin ansegized. Banary
pawer |5 suppked b ihe gow piugs and manidold
heates and %o Whe cranking motor.

START DISCONNECT

iFE]

the battery forminal on the rmankak heater sseraid
and 1o e Ballery, echanging i

i
Esctory sel Al AppeoaimAtely 5 ampores. The charge
roctifiér Teptaces the reverse curreed relay. i1 is &
Batlery charge dicde and this uit hes anly ha one
to of Ballery charging

LOPKO
Tha 1 ohm. 10 watt resistor e b limil the current
through T healer an i emérgency relky. This

10 10 0 certain speed and centrdugal WwAch has
closed. Should low ol pressure ramain for 45 secancs
8 haatar wil allow the rachet 1o roiease and cantacts

il open broaking the circut 1o the fusl solenaid
causing & shuldawn.

STOP
Placirg the start-atop switch o the siog pasiton



shoets cut i pevwar uprly to tha atan taconnact
and fued solencid raty and Breaks e circui 5 the
fuel aclenced The salenced shalt applies 1o 1o the

ratering slaea 10 “no luel” posedian. The angine
sin@s cue 10 o fuel 8 injectos

FAST TROUBLESHOOTING
The ammater indicating “Cr' ussally means the

an ausamalic liakd fash circus which receves powes
Hrom the 5 tormunad of the start solsncsd. When the
slart soleraid is energized. power s applied £ the
stalic ancitér Bnd 1o e revlveg lisd for inster
valtage bulld up. The 12-volt Dattery use doss rol

CENTRIFUGAL BREAKER POINTS
Cenirilugal treakor paints act &5 machanical start
duconrect swilch far diessl igrition cecuit The
centifugal switch (s widn ogen when engine i
slopped. Loosen and move staticnary conact 1o
ey

1o degrees
infausion positi. To reluese sy isnion fowce sk By the

N bl il . 1 iy okt
cirass amoath wih file or fine stune. Messure
n-mvmh thickness gauge (Figure 514}

s

il valtag:
allaga 1o APpCuimaRy § voits.

Shoultt the high water lemperature cuioH switch

the Gircuit 1o the fuel sxtenald, ce-energizing it and
#ulteg e unit down, Tampotanty alsce a jumper

wan dus g Figh waler temperature

Snauld the centrifgal swich fad o clcse or make
donta, ih4 wiar disconnect and ihe fusl sotencid
resay will not 55000 6 51 B1AT AwScn
3 reane, ot il shusdown Thia can b readily
checked by faking e cove eﬂl e swilch and
heiging contacts clased marunlly. It Al oo be
chocksd by taking the cover off e control box and
holcig the star daconewsct and busl salenaid mlay

fall to open an shudown it will causs a Dattery

FIDURE 531 CENTRIFUGEL $WITCH






TROUBLESHOOTING
BEGIN SPEC A&

ENGINE CONTROLS

This Iraubleshooting indormation & divided inle fous
taties, A B. C.and D as fosows:

A Engine does not crank.

B. Engine cranks bl dass not start

C. Enging starts but $100s whan starl switch i
relpased.

D Batiory lopes excoss water

Prepanaticn:

nwle chesks could exposs |ne ot hilem
SOUNCE O at Kast Cut dowe on lmmnnm.ng T

In the m a_troubleshcating

1 Cruck all medilications,

pairs, soplacamants

ing a replacement parl could Cause protkms. An
InGoereg cannecton, an swilch or Gircait
Demaker, G @ 10050 plug-in s a1 potential
malfunclicn aress 1o be efiminated by o vsual

Bccurste. use  postable  lest maters  lor
troutlehoaling
The Iroutsesnacting guide on the follawng pages

ghan- 8 s rocedare far checking e
v Batam

Voltsge Check Polmti: Tha wol li

stad b
indicate nomal condilions. Check lIIIuﬂnIﬂlIhln:k
sormings for Comect vollages errminal aﬂd

ground using a DG valtmeter on 12V nnm systam




To eoereet a problem, tep typal
ithor YES ar NO, tevminals, and canar chack paints.
Arswes column and proceed fa tat siep next Aglor 1o

TABLE & m Does Mt Ter | Mo TABLE A (eontinund) Yes | W
L Cowch 12 VEC fs geaund | EL Weth 511 o1 STARY, jurspar
am.s‘rlwn KLE contacts 1 dticter
starkr mosor B, Chick sabrord Coes enpae cankt | 114 | 12
¢ presers a1 |n|| KiL
13,51, and W - - 114, Repiace K11
2 Check batiery cabées fer 12 WAIh 511 ot START, pampes
palarity and aghtness at Agrmally clased costacts of
Battery are staier et e I T S i St v I+
3 15 Battery gead? Check 13 Replece K12
caninlogsl saiich !;l] [ |—
open 1 grauns. If 51 - :
roied o ko TaBLs 8 Englot Caaks bt e | Mo
stuteoas, F11 and I8 wid

dscharge Smugh 54 s 1. 16 L2V0C prasest
ground. Rereove swich cover nmn-mlmsll and
30 ehack dpmition rosnd (TRLL-| with $11
maniaity L] at STARTT ]
4, Frgiace 54, Replace o : kl?  praseat etveen
chatge baltery | (S NLI ground
TE1L- l mllSJl l(slh!['
5. lumger battery cabie can Chick e 3|4
recken le geaund al
arier. Dees enpie crans’ T L] 3 Replace lauty smich 511 = =
6. Check starker motr, [ p—
Regair or replace ,mm bl prenes
— salmeid K3 mnerpied when
7 mﬁ]lltslﬂ.nll L1 = at START? —-| &
et 1 L
Loy Sanlll 5 Dees engine operats
and frond. Dass K dhesel heel? Dvd gl
energae! L s and maniold beater
WM engne on pre-hest
B Does manual wlln-aﬂ allempt with 512 L
#11 crank engme? k]

& Dees fusl punp aad loel

- salenand operste ahes
b e e i a ,

crank! w

10 Start selay K11 s o Mt gerate during crank:
fective: reglace.




TABLE B, {cantinued) [ TABLE €. feomtined) Yes | Mo
& Remove fzed solenadd from I ummunw.mﬁ
fued line and press 511, saeand present fiom
Does fuel pulzate fsom ine! fl THIZ-7 to pesund aiter
— asgne siarts and SI1 s
9. Check lead from 18124 rebased?
o tuel pump: check usl
LU

pump and replace
neceszary.

=

Ehack mping o level

IF akay, remeva LOP swilth
54 lad o THIZA Does
Enpie crank and ran when
S11 is pressed?

. 15 fead 6 fram TEL26 42
LE® swech 54 graurded?

. Fegasr o replace ad 6
228

. Check swilch 33; replace
# neceszary.

TABLE C. Engine Starti
WM&NM:H
s Released

1. Coanect
N]?fmwml&l]l
gﬂn*ﬂ wes 51

fs charge wi produting
DC wltage? If AL voltage.
is present, replace CH1T

i wh camacts ol Ki2
I gESCiIRe (A0 e
check. Doss eegne it
atd run?

4 bnun caracts ol K12 for
fael iesod ralay

& Daeci charge rasstor R21
and chargng circuit
cantechiang

TABLE D. Battery Loses Excess
Water

1. Connect 3 waltmeter jone
percent accuracy ar bafter]
L] hmm s, ||||1

o hoarir et

St m

il viags e’

it lna'r
B8 Qo

515 vty 501y
1W0F no3ssn
o

¢ 16 oty st S0F
(10" T below®




OPERATING SEQUENCE FOR DIESEL GENERATING
ET CONTROL #612-4792

STARTING CIRCUIT

Tha commen prachce far placng “Unan” Class “A°
controls into opeating conditian @ by groueding
eeluin companents, The swich ks used 10 placa is
ground an the abeled comeonunt

Mawing tha handie of thes mandald heater switch 512

Ahegugh thi &ail ol mardald heater salenaid K13 1o
grounc and back to bat e Sermind. This
cauais mAnifcd heater iy K13 o
Sloma o coriacis §3 supply’ bewnt 10 ¥ mnkcid
iniake reater and glow plugs. 1

The engine gowarnar will maintain engine spesd A1
Spnioumatety 1860 AEM M {52 here) ora tairty coes:
At apeed with icd

A permanent magnat is imbedded in the exciter fisd

assombly. This |5 inststed at the tima the laminatica
alatk is amsembied. This parmanont magret sds
Tha vailage Bulkl-up i 1he saciar The seecinl

o el ism of the pole pisces plus the permanent
sl I-n the oo pole, cuaes & highee resicusl
voltage 1o rodi

controlied by a load tanslar ennwl. hit. [y
ersegized by the grounding of terminal “H* Tha

phase excier raloe, a -nluo\- whic
work

fengih ot
sely ar rough manually halding heater swifch 512
on

Adtar 1P praheal perod b prssed. the lond franster
contral will Cause teminal 3to bo groundsd anergiz-

enargized by placing stan-slop swilch 511in the start

nct
solwnoid relay K12, through ihe stari switch 511, ta
the contor taminal to ground and ta the battery
causing start solenced K11 to nerg

snlonci anargizes and cas

cicse. cannect

emargency time deiay relay K14, 1o the fosl

K1, aned 10 1h taltery. The fuel wmmuulm

coil unit with 2 pickun o and @ hold

-nlnrana-e-mw!-eammrmmnwamm
N puimp and

Wbovs %0, . pociirran wa’ il g0 mum W

Irjecton sa tha angine can fire, starl and r

‘Whan i angine has started and sccelerated

aoxttronatoly: 30 FPML i canihigal Ssconasct
switch 81 clikes. Wian switch §1 cioses. battery
Banent Nows rbigh 1 Caetacis iheugh rasisior
11, thecugh e cod of the star-giaconnect and fual

the generatar rator for fikd secitston. The vorage
produced m the salor i supplied 10 i bt 1
rogulatar which cantrols the tum on poiet of B

voltage regulstar mantaing fiald currenl b hotkd
wasanbally corstan cutput v

BATTERY CHARGING CIRCUIT

separate batiory charge winding & placed in th
gwnlof stator and his & voliage peoduced in i
Bependen upan the fiakd g of e main
B, T Shtons srewrid ool be
resistar RZ1. Thas ehangeg Ecull s sswntiaty a 5
Bmpere circuit. Batiery charging cuttont i supgiked

bk 1o Qround arv 10 the ERAIING g, This
chargat Ihe batlory and grepans il for supprying
power for the neat start. The charge winden also
supplios power 16 mainten the fusl sclenoid K1,
enargized.

LOW OIL PRESSURE CUT-OUT
{LOPKO)

Faliy b srmgize and breaks the cireust o the mn
solenod mm K11 cauing K11

Tha low od it ih baltsry
side of the amesster thienugh the centriagal dis-

fram the
Battory.

citan auppiyeg powss fram 1ha SNarGg Sl or
ha nmm,u thrcugh the rormally closed contacts of

wmergency rolay K14 o the lus solencid K1, Th
Rsaps ety K1 (ual salenaid) energized and aliows
She gowernar b control tha fusl injeelion pume:

ol e emargency ties dolay Muy K14 and shraugn

Pusisiar A12
ity n-v-r-u interval af . g 8
anmmlwmnlmomllwmumwmum

h 84
e iyt | Wi will cgrarate in sporaxemately 15
econids, When fime delay refay K4 oparase due fo



low o pressuse, ifs narmasy closed eonlacts opan

ani Binsak (b crcuit 1o e fuet salenoid K1, The fuel

UNIT STOFPING

Ta stap Me engi

tarminl 7 or 8 of the voltage mguiator sseemly.
Terminal 8 & positive and farminal 7 i Aegative
Shauld no voltage be measwred at thess points, relar
1o The “¥D" Genarator Service Manual (500-0184)

The waler-cooled unis hme a4 high water
tomparitus Culofl swilch S2 in sevics wat tne fusl

SwilCh can b chacke By placing s
pumnurn:mnmnummulmrmwmn saseiaing
her start switch 511 0o see if he solenaid energ

#2 thecugh the foad transfer conteol ar b place stan-
siop awilch 311 in the ston position. Grounding
tesminai 82 o placing stan-aioe swilh S11 in the

stop posfian causes a ground 1o be placed an he
supply st of th ari-diaconnect and lus solenaid
rolay K12 Aolay K12 do-eresgaze, its cantacss apen

and break the circuit to the fusl salencic K1 eauding

I

1hi e butfon on (e eme retay K14 will be

sticking aut. Dng minube ol "cool gown” is regul

eloee reseiting |pushing n the button) the einy 1o
n aperaticn.

the sodder patnct Fuse comectly and pemmitting the
Button 1 be pushes out by the Spring when Ehe unit
ibentus.

battery charging circust

FAST TROUBLESHOOTING

i the ekt w1 ko g B umisly
et W3 genaenlnr has ot bl igf volidge. Toie
generator does nat have an sulomate fied

eirguit. and cormeguently, i is necessary o P
fioid vallage measimemant. This can be done acrass

Shenild make
co;l:l:l 1na stari-discannect and fuel mworolar

waluaind and then the une will shut down. 'hl;m

a cycling conditon on the gensealor 8t Tha cen-

trdugsl swifch 51 can be checked by removing the
ar

e
e il s wiarse. Gl ik centriugal diseonnect
forach 0t al spprmimatety 120 inciwg. 1051 e}

T EACROr wipd A contect pressure. Shoukd ihe
c.emwnal maliah 21 81 U gpan on shuown, i
cawse & bl rge and bum cut al fhe
Emergancy tima May mlay K14
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FIGUAE &4 DASEL GINDRATING SET CONTROL
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The WA automabc demand conirdl provides
automatic starting of & ganoraor sat when a load
{lightng, mator, oe athe alecircal device) = suitch-

Vinan on shacyrionl Joud. s remaved. i

GpeTIln an DN GANATAAaY sk B8 o Gnly power

By catigis. T
Intemmittont, the generaior set cots
coninutasly

A" AUTOMATIC LOAD DEMAND CONTROLS (SPEC D MODELS)

1f the comfact points become bagky bmed of pitled,
retace thm as ol ws

1. Feenawd plastic hood

2 Removi apring and wiiher Hom each coetact
refars, il an AC kand demand is fuide post
net need ta run 3 Lil contacts tiom guide posl. Curved silves
contact surfaces faoe inward when replacng
4

wagMING | Th A
use |= & gassing besled emrment and
sranl Be sesaried by & Luliessl ot Sech

BASIC PRINCIPLES OF OPERATION

Biattary is CONNCtad AE#ss 0 g (in place of AC
woltage). When a load is ross the fine
{when @ light = tarmed an for sxample). the small
amcunt of cusrant flowing thraugh B 120-ve pults
{from the battery} operaies a sensifive relay 1o the
Geeweaioe anl S1aM Gircst When the generator set
stans and reaches full speed, ancthar relay dis-
connects the batiery from the line and connects the
120-welt cusput of th genermtor 86150 Be line (load),

The genaratar ast will conlinue (o nn if engine AC
et e Thruugh e ioad beom g srecwio sak
al. a l-walt I0ad kecps 3 120-volt generatar
ul running (MK watts for 8 240-wll gererator sal)
The HA automalic demand caniral recuires Nttle
attensian, but if difficallies anse. use e cpention
duseriglion. service infarmation, anc troubieshaating
chart o disgnose and kocste the Eroubl
CONTROL COMPONENTS

AUTO-MANUAL SWITCH

1R “ALITO" poaition. Whandese yeu o0 hol wanl
Automatic sfarling or you want o service ihe
genacaior sat. 300 th Ewitch al “MANLIAL®, In the
MANUAL pastian, ine generloe sat wil tart caly
tiom ifs starl-s1ap swiich o by hieed o

LINE CONTACTOR

The fin contackar canrects the generalios AG output
o the Icad after generatar allage Builds up. It as
Auniliaey Cortacts 16 gisconnect e plot and crank-
ing circulls atar the gemealcs w2 starts. B the
consacts and eoil of the contacio: are replaceable.

Cantacts an i sontactor may require cieaning il
rated ety o i

Take by
hoiging them 1o the plastic body.

oM PG CVER

STATORAEY

LocknG
MOUNTIRG FLATE

FIGUSE £17. 144 LINE CONTACTOR

CURRENT TRANSFORMER

sersus Taw,
Load current fhrough the transtarmes produces @
small AC Quspait 10 S8 Ioad sansar.

It the transioemer is besaves defectve. check con-
linuaty between a8 hree loads. Replace e coil
cantirety doss not exst dotwaen ail windings

CRANKING LIMITER

The ranking Smte e eontrol the
makimum cranking lime. I the engine wil nat start
fier 45 10 80 secords oran

remaning battary vallage from the pit ciezuit and
start-run ralay.

The limiler can be lested by chicking continuty o
iha haatae aed chacking o et diing g tiing
cycle. To tesl circud brosuing. disconnoct
fanarRIGE 361 emote s1an Ined uu-mnua lumwl
ap0ly & load. The start-ne ralay should aperats

30, rermene the plastic cover (Figure 5173 Pull 3
medium grode and wegh! pape (I # Burnising oot
Nt availabiv) between the clased contacts.

Afer ary siort Beme Celay ard bige
blowaer time dalay {begse Spec D onlyl. e coanking
limiter should heat. Atter 45 bo 80 seecnds, the Emaer



TIME DELAY RELAY

The time dolay is a thermostatic reiay with 8 delay

between hoater erergization and contact puli4n

Erergized by the pial circuil, it staris prefeat im-

miditaly by groundeng remali leeminal H. Al the
the

cranking cyce:

To oag o el bt B e
malc

not close, check

Ty SOCke! and chack sontieily o (e hesler

BILGE BLOWER TIME DELAY (SPEC D)

This salid state fime defay ralay is an in-ine iy
elays saarting of the g-umm 3ot for abaut the

ed by complation of a gmum eirclt miugh mu

cpan, e bilgs biowsr i by o ing .
transistor, and 1t clases & circult for & SIAT tima Sy
{if wsed) or for bageming af engine cranking

Buolora (esling ihe timer. wwiys chack th 635-
ampers fuse ta e I It has biown. If the fusa i
Iﬂunm! DG woitmefer batween B+ and lime dslay

deiay, the oiimaier shauid indicata battary valiage.
The DG scitmaler connected between B+ and fime.
delay taeminal 2 should aow rad 2er volls

LOAD SENSOR

Tha Inad sansar amplifise rectdes and reguiates the
AC vattage fram fhe currert transformes. Rectifiers
an iFa printed Circuit basr comvert The AC vallage.
inba B3 The capaciios and fesistors fitar ad
regulate M vallage

1 the Vad sensoe = Deliend 1o be the source of a
i [

e i 1
AT Wi i e L AT

FISURE .18 LINE CONTACTON ADSUSTHENT

CIRCUIT DESCRIPTION

PILOT CIRCUIT

The The pllot csul niasen gmetioe rank. ind srt

ere g0 e siactrc prw [Fig s -
100 1 an A load ratar sel,
DC clerant ram e B+ el ows thraugh salety
broser contacts K3, aulc-manual swihch 51 tin
AUTD position] mctifier ATCA1, one-ha the relay
cail ATK1, fuse AIF1. contact K2, and the AC faed t
zamman ground and battery b enengize tno stan-
sa0p saliy ATK1

a

procedures for  checking  camponents.

LINE DNT.IICTBR PULL-IN VOLTAGE
ADJUSTMENT

A in serios with
tor jui ihe contractar pull-in voltage
[Figure 5-18).This Is factory 0 pull = when

e 020
216 valls on 2&0-uoll models). Do not adjust this
TasEH0r urkess e line cantacto: will rat pull in when
the genecatoe st starts o il 4 pulls in At 100 low &
iR ChUSInG W generslor set ta start and stop
rapaatedly.

FiLNE £19 PROT CROWT



BILGE BLOWER

SM-SIop ey ATKY snempees o ciose it
normaliy-open cantacts ATKY [3-2), it complales o
cueult from Iransisios AZ0Y, resisior AZRY, narmaly-

o contacts ATK? through the ATKT contaces,
sulo-manial swilch 51 1o geound, Transisior ARG

terminal 3. Terminal 3 cannacts i th generalce sat
Bat circul

Do B .
Himiter K, resistar A2, normally-closed K2 contacts,
AZK1 corlacts (30-8T), ATK1 cantacts (3-2] ard auto-

B through F1,
tor cpenation of the bilge bicwar (Figurs 5201

Cantacts ATK1 {3-2) alss connect @ graund to the
Eige bigmer cantrol relay AZK1 and relay K5 Ralay

manual swilch 51 ta ground {Figure 521} If the
writhins 43

the heal produced by the akment in m cranking
e causes relay K3 contscts (2-1) 1o open the
circult o stari-stap retay ATKT, Hl‘dh‘ et di-
enargiznd 1o open its nommally-open contacts which

KS b
Gpermins 1o avacuale expiosive vapors fram 1he bikgn

FIIURE 5.2, ENERGIZATION OF RILGE BLOWER CIHCLIT

CRANKING CIRCUIT

AZK1 opens i3 narmsy-clossd AZK1 contacts (30
BTA) to ramcws batflery ground from treeistor AZ01
Transistor AZ01 tums ofl removing B+ fram fermined
6 far the Bilge bicwer oparation. Raley AZ%1 also
class its normally apen contacts AZK1 (30-57) 1o
connect Ground ihrugh K2 contacts (54) 1o

Wait ot

Isast orie minute befare resetting the breaker. This
e allaws (e material in B boaaker 16 soligity and

I\old the contacts olased so cranking can resums.

FIGURE 531, CRANKING LINITER

‘GENERATOR RUN CIRCUIT

Whan thi angie starts And the generstor AC woitage
il up 1o appravmately 210volts an 240l unils,
ling e ¥ K iy energized (Figure s—zzl Reaistar
RUY acuats the lino Conuaciar Biek-u valla



FIDURE 533 EMFRATOR RLM CIRCUIT

POWER CIRCUIT

‘Wihen tha contactar K2 energizes. the pliel circuil
imlerinek contacts open just Delors the power oan-

apen 10 bresk e groundng circull
torminal 3. The circuit b the cod of ATKT opens and
Brevenits spolication of gensalce wallage 1o the iow
voitage contral circuit.

urrent passes theough the primary of the
utrnt ranssommar T n: mm.n a woitaga in tha
Ararfoemer ind voitage fram the
cT1 ary bam on raaisior 4105, Cusrant
Niaws from B+ it s K3 contacts,
roctlier AICAT,

the ganaralo: sel sloppeng circuit. The conbrol
Griunds Lhe Ignition 10 $10p Ihe genarasar se2. Whan

s ol
L Ihe‘r uriginal poaitions.
&
29

ey an Ve anor 1o ground. The
Tiny AT romaina orgized
cannacled
PN 10 prevent generaior set shutdomn

STOP CIRCUIT

tfpugh transtormer CT1 and fransistar A1Q1
swiiches oll. Tha atarldiop miay ATK] & de-

ground (Figurm 241 o 1 o mabion ol

'l

PGURE 5.4 STOP CREUT




TROUBLESHOOTING CHART  (Spec D Only)

REMEDY

3 6h poslions. fulo-manual awiich shoutd be
operate whin losd & S ALITOr e star swieh 2t ELED START -
connscind 2. Babery 1aminaly may be incarmet. Should haws

PgMivE ground only

Creck & Z-ampers fuse. It open, check far shart

circutt. Remedy and rep

Chack luse 0N Kasd siace printed circsd bosnd

AN répilacs i open. Make sure incoming wies fram

generator aren’ connected o ihe ‘oad sde of the

contacto

5. Wilh & hydramular, Ehece baltery speciic gravity.
Creck batfery voftoge al coniral B+ teminal

B Chock load circuits. Diseonnae 104 wires fram
contral and substilute snother ioad {such as a
100-walt g | i genseeutoe 361 stars with
Iadt check oe probilem in Ioad cicuits.

7. Jumpsr a wire Irom terminal TE1-B+ 10 terminal
TE1-5. 1f bige blower o nat oDarate. pravlam is in
bilge lawse o it eirculiry.

Biigs biower operaies: Check for natiery vofiage
between B+ and relay AZK1 terminal 30, H battary
vaHage (s ahsent, soa Frintod Circuit Boards Tesls
Spee Cand DL

B For 1300 240-w00 MA conirols. jumper K1 teminais

Boand 7. For cther HA controls. jumpar reédy

MK terminal 2 5 3. 1 bilge blower

aparalig. e KT or ATKI relay,

whichever aonlies. Aemove jumpes wire

Jumper terminal 874 of ruley A1 13 8 gooe ground

1 tha bikge blower apsrates. check refay AZK1

wnd replace if necessary.

. Chisck pawer tansistor ARG and replace 4

neckssary (e Figurs 5-25)

& Unaoider the wire and resisior connoctions b AZG1
Do not takn 50 much 1ime b ursslder 1Fat
you damagn AZDT with heal.

B With an chmeneter ar multitestor, chock ihe msstance
reacings batween B. C, and £ Uise the metsl
bracket ar A0 maunting hardware far G
cannection dusing the tests. B is the 1op transisior
pin, and E ix the batiom pin

© Botwoon B and © infindty in one A i
11 0hms with the ohmmeser

o Bulween B and £: infinity in ane amcnan
abaut 11 aima when pau feverss the ormmeter loads.

e Batwoan C and £ infinity in both directions.

w

a8

ariag aperation again. WIIk [he oveesler sty on THY
Serinate 1 4= 5, pou shaule gat & lsw reistnce rading in
nkaity whan

"z



TROUBLESHOOTING CHART (Cont)

1. Gheck switch postions. Ault-manual switch shead be
et At "AUTO,” slec-g1an swilch at "ELEC START "

2. Chack Sttary temnals. Must be cannecisd negatve
greund

3, Ghock cranking imitee. 11 Iripped, push reset
buticn atter waiting one meule. Belon rostarting,
chack for cause

. Chach 6 25-ampeve huse. If open. chack far sha circuit

circu. Remedy and replace fuse

§. Chwck fuse an 1oad SEnsor Brinted circud board and
TEiace If open. Bafare metming, make s incoming
wirms from genarwlar aren't connectid 5 the ksd
sicda af the consactor

B Wit a Frydrometer, chack battery spectic gravily.
Check battory voltaga at conlesl Be femminal,

7. Crieck load circuits, Disconnect |Gad wires from contral
ang subslinan Another icad [such as a 100-wart
lamp). | generator set starts with this
Iad, check for prodlem in load caeuits.

8. Check if bilgn biows i crseating. If 4 is. wail
unsil 1he an ol The bilge Blower cperation 1o soe
W wnit start

ant, wwe g Bomnr Diods Wo! Operste Wi Load i Con-
nucind

%, Shecs gonerator 3ot opeTaticn without suloma:
contral. Disconnect cemand cantrol free genaratar st
Start genaraior st with Start-alop sweich on sl
contrals. 11 s doas opersle properly. moonnect
temand cantrol and reder B0 the generator set operatars
manual or service manual

10, Sumper AZK1 forminal 30 13 TE1-3, thin remave
lumper. Remoa quickly If it starts:

nsiing i s wsd wapeonzn.

7. 1f HA has & start timo dolay relay, nese it
the contact has bent 16 cican the croult with
1 tima dalay. If yes nre not sure, repeat Sten 10
again and note the start lime delay contact. Replace
If necessary.

12 Femawn the lasd, stap t generstar sef, and
discannag! Eatlery groursd cable, With an chmmeior,
chack for contimuity across contactor K2
Eontects C-NG for the 120r240 voit HA comtrols,
Bcross conlacior K2 contacts 4-5 1or thi othes HA gantrols

. Fieplace the bl Dlawar lims dutay AZKT

"

| waRminG | Betare pariseing tia lest make itk e Bige biower b
spemied Oferwies. any G sesuvrmudelams ek gl




TROUBLESHOOTING CHART (Cont.)

REMEDY _

Genrentor sel siarts Chech gunorator oulpat vaitage. Sen gwator
but daes nal assume st paraiors manal

and

Gl U4 et it comaeir e

It mallurction

Aduatr

Check pull-in voltage and change setting (i

hacedis) of adjustatile resisior far contactor

500 Ling Canfagtos Full-n Adjusim

et st

Gonarator set starls Muvi muto-manusl swisth 1o “MANUAL® position

Bt sl whars ling Comnect a jumper from berminal § b terminal 1

cantactor pulls In Move auto-marual witch 1o “AUTO" postion. Genartar
‘et should starl ana run

2. Appiy @ ksl Gnd TS [UMES wh
s running wilh swiich a1 “AUTE", i penernio set
#haps. remave printed Circuit board from cantrol

3. Sea Printad Cirowit Board Tests.

unwratar sel

Generator sat will | 1. Pubt ausa-manual swilch in “MANUAL" positian
ot slip whan lowd and s10p genenior sol wih Stan-slep swach bn engine
B remaved contral

2. Rumonn the bead fram the load side of the contactor

in I clemand controd

Mowe e autc-manual switeh 16 “AUTO

1 g cranka. procesd 16 Step 5 If engine doesn't
rank., put auto-manust awitch 1o “MANUAL® position.
Slart arging with engine start-siog switch.

e auso-manual swiich b "AUTD” pesition

ard generator set thould siop. Thes indcates

here was sulficsant loait b kinp he

contral anargied. Check land circut for inads

5 See Printed Circuil Boart Tosts.

FIGURE 5-35. LOCATION 0F TRARIIETON 4201

w




PRINTED CIRCUIT BOARD TESTS (SPEC C AND D)

300-0740 AND 300-0743 Printed Circult
Boards

Fomove the preied circue bosed fram fhe santral
Chwek components with an ahmmeter set atA X 100
scaln oacopt W noled. recheck Fara
sétting whan changing scale sesfings

b i D oo e dersged durieg e fesis.

With e printed circult oard posilioned a shawn in
Figurs 5-26, start the tests on the left. All readings
avan are approimate

1. Candenser ©1 and casisiar R nawe a resistance
of approaimately 10,000 cms in one dinection
arsd 1100 ahims  1h alhar direeson.

0. Using the A X T scale, check resisor B3
Fnsistance should be 53 shms.

8. 3000743 Hoard Only: Aesistance of resistor AS

approximalely 1500 and 150 onms respectvely.

300-0741 Printed Clrcult Board
Remaee the peintsd Secuit baard from the control,
Chick components with an chmmeter sat at R X 100
sctle owoepl whare noted. Always rechock e
snttsng whan changing scake seifings.
volt s e el have
nm- i 3 i o1 bt i
Wi it baard can be damaged duieg the

Wit the: printed cireult Board pesitioned &8 shown in

2. Ractitiers CRZ
al 15,000 oims in ore dirsctian aad 750 cfm n
ha cahar dirsction

3 Check transistor 1 (three-leart componant| du
# recibe. Chack wwatanoy In.ons (Besclion,

e lacs and check resistance i Thal direc-
e 140 G 750 ohuna, inheity. B3 E 750 ovms,
V1000 ctvme; © to E - 700 o, infnity.

4. Rusistors RZ and A4 should Rawe resistances of
300 ohms and 47 chens respectively. Lse B X 1
weali for

5. Flectiliers G4 and CFeb should bave 6 resistance
ol 600 ahm in oo dinaciion, infinity in the aiher
dimction

8. Posistance of Zener diode GRS should be
700 ahs in ane dewction, infinity in #e othar

direclion

Rsclilier CR1 nosmally his B00 ahms in oon

daction, wlinity in the cehar dinection

Figur 527, utar the tests on the Iaft. All resdings
Gven

1. Candansar C1 ard resissor B1 have o resistance.
of appronimataly 2900 ahma in ane dinecticn and
001 ahim in the othes creotio

2. Rctifiers GR2 and CR3 narmally have resistance

9700 ohme in cne dirscton and 650 ahma in
tre other direction,

3 Chack transistor OF (thres-lead component) sk
# rectifier. Chec

e

Use A X1

Hectrliors CRA and CRE should hiv & resatance
of 600 ohms in ana direcson, infinity in the ather
dinection




“apcmrme

FIGURE 327, PAINTED CNCUIT BO4RD.

& Aesistance of Zener diodw CRE shoukd be
TEx ahms in ona directian, infinity in he oher

7. Rectilier CRY nommally has 600 ohms i ces
directian, infinity ins thi othar directian

B Using the RX1 scake check resitor R
Rasistance snould be 55 chms.

300-0747 Printed Circull Board
Pimeve the printed ciecult board fram the cantrot
il somgominis with an chmmater sat al R X 100
whare noted. Abways recheck sero
mlmg when changing scale setlings

The saitobm milienee i ms S

of 3700 ahmes in ore dimction and 800 ahms in
e aihae diractian.

Check transisics 01 [see-lsad comoonent) like
n rectdier, Check resistance in one demclion,
reairan laads and chack sewstance in that srec.
tin. B 10 & - 700 ahms, infinity 8 10 E - 700 ahms.
2300 ohma. C 1o E - 900 chms, infinity.
Fmsistars A7 dnd R4 should have rsistancis of
200 ohma and 47 anms respectively. Lse B X1
acale far A4

FApctifiers CR4 and CAS should have a resistance
ot 00 ahms in ane directian, infinity in the other
dirmetion

. Aesistance of Zener diode CAB should be 800

ahm in cow directian, infinity in T ciher.

With tha
Figure 525, slart the bty an the eft. &0 nndlng!
given are appraxima

1. Condensar C1 and resistor A1 i B msamance

of appeeximately 2100 ohms in cne deection and
200 ahma in tho omar directon

resisioes A6, A5, and R3 should bo

1
200, 100, and 200 chms respectivly.

Aectifiar CA1 rarmaky ks B00ahms in one
irection. afinify in the other dimction.

CosmENsEn

e
prree—

FIGURT 30, 3000747 PRMTED CIRCUIT BOARD
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SHORELINE CONTROLS

Cnan LT sarms line Irimsfer canbrols dre designed 1o

Ll with fUMCe S1arting ekcuic goneratng sets
Instatied for starcdby servee in staredby ervice.
ganaraling 3613 cporata whisn the primary Source of
wlectric power fails or when A is desired lor sy oSher

wer sauroe may
parmr i e ancihir genseating ol

The tine transter contral, standby st ang primary

uren shoukd Naw e sama eectical
mcociarkiich - vohage,  Necumricy;: gl and
numbar of wire

Listed an tre nnmeplals is (e maxinum akctical
tasd he line tranafor can safely carry. Bo ure the

For simplicily, Il ling conlscios contcts shul b
called line contacts, and e genortor contaciar
cortcth shall be €allod ganurasar ContCts

i cantrals with_siecincally held contacion: and
canirals wilh muchinically hikl co0t0m

LT contrals rafed at 30ams {also LTG0-21) and less
v sectrcalty ek contsciom. Dusing opsalicn

coil. They
il iy anarjized

m curren
Cuil rieer exceed the namenlate mteg of the line
Tramatur

LT omlml; sated at mmm :uw uomzs: ard
resiter

nwmmn on primary pawa, i m: Ine cnnlms am

usan

tign, # line insfar contral connects the
clociriat toad lines 10 the prmary soures of g

iee Wanstar control aiomatcally nmnnwm
sty wn starts e seby 561, and cannec

is restoend, the fine lmm!lnr cont wlueuuml,
distormects &0 S10E and
reconnECts primary power ln nvam lmu

e

Is de-anargized alter the ok by

Ratler 1o conirol Senvice Bulletin 43 and 8 18 and T-011
Techmical Butietin

All LT type contrals have an elecirical imlercock
Batwesn (he fwo eantactors b prevnt Boih of hem
Prom ciosing at the same tima



AUTOMATH

TRANSFER SWITCH

These are single: coll ranstu swiiches snciosed in

| binats and provids A

of .nc, slecirical 1oads from the oaters elaciri
1 w i

anmiar aatichre. magnetic . feversing | action
aubamat Wil e wnssels lacirical load o
SHORELINE, ulility powsr when you connect B
wasnial’s shane powes Mleciric line info 0 ine
rocepiacie. If ihorsin power i od ar

IS i drry WY, the Iramafer swilch nomally
Closeei on shorene pawer, aubmatically rooonnacts

MANUAL ROTORY SWITCH

CPERATION sl Tranafer swich i in-
tengod for switching fram line wallage {share power)
It gerevalos st yoitage |generating sef). Wilh this
swilch if I8 possbse o changa Trom See vollage %
sl gt i Ared i = e
in on swileh hi
G Pt or Shore Bowsr 1 1 recemenendod hat
The ganaragar i stadted and siowed G waIm-up 8 lew
minutes belore switching % generalos voitage. Tha
gunars y b alliwseed 1o 1un with the swiich st
T ling voétago |sharepawar]. in eithar OFF poaition.
the foad ayslen hins no power appilied unikess from
Ancener sourcn

pasitans, (2
haty arw Enlandud for s a8 Transler swilch from

commarcial ke power [share pawer} 10 QENEMING  FIGURE 5-30. TYPICAL AUTOMATIC SHORELINE TRARSFER
sl prrm swiTchH
AN BENERATOR [ A0, s TESRALY 2
CONRECTIONS s | sty

BULT-M JUMPENS BITATEN
2AND

o
WanT

FRGUNE 531, TYMICAL LOAD TRANSIER SWITCH DIAGRAN




SUMMARY

an sart of @ rervs center for controlling and Bm-
cronizing all the |nmuunlowmnnnmmn=nmn
ol the marne genecating set

pabcutar n recivad: s inatalistion, nnd Ih.

demand placed upon the set oy the vassels joad; the.
comiral w.ona 10 40 That all sysems and Gircasts

tor sél. This is 10 supply power on demand
‘WhGNEvar and whare svar its noeced. Tha staring.
ignitign, nanin

spechication faffer of the ol batng e, Tdn e
alsa impertant whe oriering any pans

When thee sbectiic gunarating sefia colrecty senvicad
and maintaimed. It pravices many Fours of ssle and
efficient aparsiion Sevice and menianance in-
cludes follawing tha praper adjusiment ard testing
procedures and m &
Sty 1ime hen BreRanng 15 aave ihe pler

marine gerevating
*hore Yoloand propse inatalltion
re 2l

9.
functices of the unit arm &b confralied By fhe sets
coniral system, The automatic demand and Ioad

contral to make the averal sysiem mare compietty.
automatic from stert 10 3lop In this repect the
caniral syssem might ba called e Brain ol the
generator sel. Wih the aid of the information can

cieritly.
thar manaais
oods avmdable 1o o Ihe serice per-

v canieol wam quickly and
Fomember toa that Onan has many

et mary other ana
Teshrical Sulltine dost soaciBcally wit: it
areas of all Onan generator sets in

ol atways consul me rquwoparmn pra
foe i pariicular model berg repaired. Aemember

Tk omrioting uf ate s k. oliomrt e T
compiate modet ol pumtd

* Be su clean and Eght
® Chch darvice inme st o

= 0 i cranwcans
= Cloan flame asmeston i ceaner
= Buflery property cannected
« Funl lings tight
A s s

o et o ot AP
. ;u naam o geiciing or il et ramosed
propany

~ Chack fotk o phete

= Inspect axhaust system

» Hawe an appraved. fully charged
lire exsnguishar lacated closs oy

With & mimrum of preventive maintenarce yo
Onan it il pravic 15 ownar wilh many RGPy

Ramumbar Onan buikls power stiant a1 Ay size
vessel. Power an Demand far the Good Thirgs n Lila.
Panfanars




REFEREHCE PUBLICATIONS

The Qnans Tachnacal Publi o ih Orian O

Department. Thw snfomation cantained « thess variaus manuals and buseting will sarm 10 sugplament the
warkaus sectons af the fraining manual in more detal or sach suiee nd sscton of Be manusl, Tre i
froupsd inta fe main catagar

St of Service Protection Disssl Engires.
FArcandiioning Water Damaged Eloctric Generlor Sets

TECHMICAL BULLETING TITLE
T-011 Load Transtar Controts.
T Cinan Marine Generasar Set Installation
SERVICE BULLETINS TITLE
Eng. 1 Onin Gasaline Ergine Maintenance Chart
Eng. 22 Onan Diesel Engine Sersice Ch
Eng. 24 Crankessn Oil Resomssndations far Onan Built Exgines
Eng 32 Aif Cleaner Maintenance
Eng. 34 Timirsg Bution Selecticn J-Sarss Disal
Eng. 45 Stoeaga of Maring Genrasar Bets
Eng 56 Qut of Service Protection Gasoline Engere
. &7
18

Mige 3 Cara of Batsatias

OPERATOR MANUALS TITLE
270031 MACCK Opsemtor Manaal
BA6-0123 MDJ! Operstar Manual
68-0122 MAOIC Operaior Manust
5680120 MDJE Cperator Manual
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968-0220 MDJE Parts Catalog
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