 MASTER

SERVICE
. MANUAL

~ ENGINES

MINNEAPOLIS, MINNESOTA
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MeGRAWEIISON

Onon | Product Support Bulletin

July ZE,
Sublect: - Fled. Flle #_-5 [SERYICE]
INCGRUEDT CAMSHAFT BERHING VSACE [PARTE)
Madel(s) or Seres: Eleclive: JunmnIaTELY

ANY UKY MND "B BLOCK, EMGINE SERIES AMD
ALL "CERT BLCCA WLTH HIGH LIPT CAMSHAYT

A few parts crders were receivad recently for the 101=0349]1 camshaft bearing. This
braring should HOT be used as a roplacement part.  IE a% & seri-Cinisoed bhoariag
esed by Onan manufactoring CONZY . It pesk be line cearmed Yo the correct incside
Dhigzptar for koo apolication o e usakle

Toe 133-0485 bLearing must be osed as a replacemenlt wart in abowe applicatierns.

Digcributors and Dealexs should check yobpr inventory and reguest return authorizariorn

frem the Cnon Uarts Departrment for ary stock oo hpro of the 101-0391 bearins,
~

Thiere as & robrcanle doitferencs o width befwesn thea LG0-0391 prolperian @acing
and the 101-Jdd4d05% replacement hearing. The 10l-Gd49h bearing iz abouk kRalf as wide
as thoe L2i-9331 bearing but £he actual bearing surface used by the camshalt is
abour the sam=s.

Thig ¢iffersnce has zeen guescloned oy Distrinutors many times in the wast few years.
This infermation shoulsd resolwe any Surthcr guesticns,

The dirmensional differvoces are iliastrdted and the kearings identified in the
two figurns Rolow. TFigure D ig the 101-039] productbicn bearing winiedh shouald RGT
be used as a replocenment part. Figure 2 is the L01-0403 replacement Dearing.

EXT ] LN ] 1.4 s
winr4 WDt A

CT.1HY

TIGODRE ). I0D1-03%l ERCOLCTION BERRIWS FIQURE Zi. 1Ql-0405% REPLACENMENT BERRING

P

00 -1 D - e cﬂ‘?ﬁ: Tq—t?_i_?’: q’.i:g—.-- -

Bilen O, Jggﬁbznn, “haieman
Froduct Support Oullecin Commi e
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MoGRAK-ENISOR

Onon Product Support Bulletin

Date;July 17, page ol Bulletin He.
W o 1 1 IES
Subject: Rel, File #
E-71 [SERVICE]
CHAMGE IN TSnITLod TLMIEG AKD
POINT GAF SETTING
Madelfa) or Series: EMeclive:

“"EA3IG" BEGIN SpEC YH"
BLL "BALGT AND MB4BG" HLOSTRIAL RHOTNES "EQRS" HEGLY SPRECOCC

The ignilich biming for apove model and seec engines should be set at 16%BpTDC.
Zerting the point gap at 0.6 inchexs will ggual the desired Limi;g specifirabiob.

Al Onerator's maruals and Service mancals For above models skopld bo changed *+o
reflect this new point gap/timing specification ircmediatoly.

Testing at Onan irdicotes improved ecogine reliability wheo timed at the 1% setling
az oppgsed be the 209 tipine originally sgeeified tor chese models.

e Lt

E’;{-I'-" e 'f/- hﬂ'f”f’t’éﬂh’c -~
Allen . Jacobson, Chairxan
Produzt Surport Bullotin Commitkes

M-I
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Jupe 2Z&, 1978

T0:  ALL V.S., CANADIAN, AND INTERMATIONAL COWAN DEALERS

SUBTRCT: KEW WARRANTY COVERAGE

Effoctive Tuly 1, 1978, Onan warrvanty will allow:

1. Trawel rime and mileage ou marine generator zeks rated at E{ftecn

{15) kilowalts or less.

&,

B.
C.
a2,

One hundred {100} miles round trip.

Two and one hatf (%) hours travel time.
Full shop howely labar rate for travel.
Hileage —— 20¢ per mlle.

2. Travel time and mileage on mardge EeNeratoY sets rated above
fifteen {15} kilowarts.

fae

3,

C.
L.

Twa hundeed £17ey (250) miles round Erip.
Six and one nalf (£ houws travel time.
Full shop houriy labor rate for Eravel.
Mileage —— 20¢ per mile.

4. Commevelal-industrial standioy penerator set and sysbim installarions
rated at seventeen and one half (17.3%) kilowatts or less.

fi.

B.
.
i)

Ure bundred (100) miles vound trip.

Two and one half (X%} hours travel cime.
Full shop hourly laber rate fovr cravel.
Mileage == 21 per mile,

4. Comeercigl-industrial sLandhy gonerator et and syabem installst ions
tated ahove severteen and one halE {17.5) kilowates awd luad trensfap

suitehes.

A, Two hundved Fifty {250) miles raumd trip.
B. Six and one half (6%} hours Eeavel cime.
C. Full shop bhourly labor rate for kravel.

D, HMileage -— 20¢ per wmile.

140p FIRD AWENUF N.E. » MIMMNEARGL IS . hdrkal LEQTA BH452 + (k121 574-5400

d QrATEIDY OF INAK COFPTRS | N
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ALL U.5., CANADIAN, AWD IKTERMAT LONAL OWaAH DEALERS
TAGE TWO

Here are copies of che new Onan Hanufaccurer's Timited Warraoby, AB3530,
dated 7-1-T&, =2nd Sackion 2 Pape 1 and 6 of the Qnan Warcanty Policy
Manval, PM2J3E, dated 7-1-75. Please add these to your Poliley Mancal.

If you need additicnal copies, plezse order from the Warvanty [Depavtment.

OHAN
A HFVISIOY OF ONAYN CORFPORATEOM

WIM
Jerry McCollaor

Warranty Administrarot
jr

Distribubfan: ABA, L1034, A1DA,L10A, DAld, SAlD, ¥6&, XAA X6L,
K&K, X8T, HEL, X8RV
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FM 2C0B

2, Mapine Froducks Applicatfons

a, ALl zingle and two cylinder gasclime or dieze?l mapine
Blectric generator scts instealled below deck providing
products are properly installed and operated in accordapee
With Ondn recomecndations agd inatyucd ions,

LABOR TIME - Mot to excecd four houars toral fer remave 1
and rrinstallacing.

. All four and six eylinder gaspling or diese]l marine elecrric
Eenerator sets installed below deck providing products are
properly installed and operated in accordance with Ooan
recaemendaticns and instractions.

LARDE. TIME - Xot to exgaed eight nours tetal For remaval
and reinstallaticn,

3}, Gagden Tractor Installa* ons

8. Onan ipdustrial engines uysed in garden teActor applicarions

that are properly installed and operated in aceardance wick
fnan recoxmendaticors and inst{ructions.,

LABOE FIME = Nol Lo exceed tiwe hours taral for removal and
reinstallation,

2.6 WARBANTY CLATHM SUBMTITAL TIME

Warranky claims owust be received at Onan wicthin 30 days afrer completion

of the warranty repair, Claios received afeer the 30 daw time limic will
b dapied.

2.7 REEPLACEMENT 2ARTS WAREANTY

Onan peplacemant parta uzed when repairing equipment afier the applicable
worréanty on that equipment hag expired, and partz sold o retail customers
carty a 30 day warranty.

A, Warranty on Replacement Parts covera the Onan Authorizad

Distributors' net eost of the replicemenc parta, duly, 6%
allowance, and transportaricn cost oo parts from Qman ra

the Cman Avthovized Distvibutor,

l. Transportation charges For shipment of pdrte iz
liwited to the standard metheds of trangportatian;
truck, rail, 0P, and paresl poet.

2. Premium trensporcation charges such az airfreipghr

are Lo be ioveiced Lo the customer requesting the
apecial handLing,

IT-5 &M1/TE
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P

2

PM 200B

Beplacement parts warranty does mot cowver:

1, Laber for installstion of replacement pirte,

2, Travel time and oileage.

3. Rempwval and Inetallacien.
Gredit for replacement parts is pbtained by submittiog
standard Onan Warranty Claio Form 23P013 (S¢e sample in

Sectiomn 5}

T, More than ane part can be listed [or & replacement
parts warranty claim,

7., Standard warranty sarts roturn policy applies. (See
Fection 2.4)

EXTENTED STANDBEY PCWER SYSTEH WARBANTY

An extended warvaaty is offered on all 1800 RFX &1 Herts and
1300 RPM 50 Herte reciprocating enpgine driven Cnan electric
Standby Power Systemg in commercial and industria. applications
only.

To fqualify for en extended warranty, the installation muzt be
8 complete Ondan supplied electric scandby system conzisting
of an Qoan engine zenerator set, aukpmatic transfer switch,
runeing time meter and exerciser.

Werranty Eor atandby power system instdllations im the Unived
States and Capada is Five (3] years ov 1500 houra, whichewver
gooyres firse, from date of loleial stept-up.

1, Labor iz ingcluded [or the first twe (2] yeara
or 1500 hours, whichever occurs Ilirst.

?. Dareta are included tor Eiwe (5) vears or 1340
hours whichever oc¢urs Fiest.

Warranty for standby power system instailavions Lo countrics
outside the dalkcd Ztates and Canada is twe (2) years or
1500 hours, whickaver ocecurs firszt, from date of inicial
start.up,

1., Llabor and parts are iocluded for the full weo {23
vedrs ar LS00 howers wnichevey cccuga filesat,

411 warranty expense allowances are subject Lo the condibions
defined in the areccding paragraph of Sectlon 2,

Fegistrearlon Form F3C065 {see Secticn 5 for sample copy) must

e copplebed by Lhe Dogn Jisiclbutor selling the equipment,
gid =enl Lo Onan for approwval.

1I-5 7ATE
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EECTION £ - WARRANTY POLICIES

1.1

WARFAKTY LABOH ALLOWANCE

¥aculacturer will accept wWarranty labor repair charges for Ocan menu—
factured Prodeets, based on the follewitg conditions;

A

2.2

n.

Warranty repairs nust be performed by an Onan Authorizec
Matributor or cheic Approved Serviece Deazler.

Labier w111 be paid according to the hoaurly rare presently
registersd and approved. Request for chanpes must be suhe
mirted an Yarcanty Labor Rate Fosa 130008, (3 Spoticn 5)

The maxizem Cimc allowed for any watranty Tepalt *ob musc
not excored the dnag Flat Race Time Schedile {Eee Section I,
unless full written vxplanaticn is provided,

Aepvice records musat be available for factury tnapection,
when ruquesead.,

TEAVEL TTHE ANTF MTLEACE ALLOWANCE

Travel time anl mileage will be allowed in accordance with
Jection 204G, prowvided:

1. Bepair ar veplacement work is covered iy warracty.

2. ‘Warranty [allure cccure within 6 manths of the
effective warranty date,

J. The squipment is permanandly wired and movnred in
1 stationary or marine installazien.

4. Hguipment has been installed, aperated aad servicod
in gcguwzdance with factary recosmendations,

3. The warranty repairs are perfcreed by an Onen
Authorized Distributor or Approved Sevvice Tealer,

Class "A™ Products., Tetal round trip mileage 1z limited to
108 miles and 2% hours travel Eime.

L. Class "a" praducts are raled at 17.5 kilowarts or less,

Cldss "K' products and load traasfer switches. Toral roetiet
teip mileage ds limited to 250 wiles and 6% hours travel time.

L. €las=s “B" prodncts have a vating ahove 17.5 kilowacts,
£, Load transfer switches are madels AT, LT ang 0OT.

Iravel tine will be paid ac your vregtstered and azpraved shoo
hourly labor rate,

Mileage —- 20¢ per mile maximem.

IT-1 7478
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2.3 BARTS ALLOWANCE

Onan will reilmburse Eor genuine Jpan parta required to perfiorm repairs
securring within the warranty period, when Inveatigatlon digcloses the
Ezilure iz covered By warranty. Warratncy claims will oot be accepted
when other than (nan aupplic? parcs are used oo A Warranty repalr,

Parts allowsnce ie based ob the following:

&, Warranty parts credit will be allewed to the Onen Authorized
bistritutor at theie current payvts cast,

8. A six percent (B%) allowance of liac price will apply te all
genuine Onan parts used for warranty repalr work. Dis-
tributsr will reimburee their dedlers for the dealer's
nek cost of the parts and pass on the 6% zllowance.

C. Onan allows trencvortation expunséd [or parta uaed on
warranty repaire. Tranapertation allowsnce will be
accepted only for parce shipped by stapdard pavcel post,
srandard troyck freignt, andfor regular mail, Premium
transportation charges (#lr, alr expresa, special delivery,
etec, ) will not he accepted by Onén.

2.4  WARBANLY PARTS BETURN POLICY

Parts ramowed from sn Qnan product, when A warranty repdair is performed,
are ko be tAgged and retéafined By the zervicing comp#ny.

b. Unan Aubhorized Distributers mast cetain parta for 30
days, Service Dealers 4% Deys, from the time the warvanty
claim Has been aubmitted to OnAat.

%, When a claim Is sertled before the Lime limit {30-43 days)
bhas expived, the parta should he Scrapped,

£, If the parts llsted on your warvanty claim are needed for
factory Inapection In order to settle a elaim, a return
duthorization will be iasued te Lihc Aulbhorized Gnan
DisEyibutor.

0., Two methods for return of warcamty parts are ysed,
1, Material Teturn Authorization #ovm Z3D03E (See

pample in Appendix} will be iesued, liselng those
parts that ere needed for [actory I[nspectiom.

II-2 6/1/76
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MANUFACTURER'S LIMITED WARRANTY

O~ an eatonds bo the origeral puschaser of goods lar use, the ‘olkwing warranty coventy o0k mar ufactured or supphed by
inan. subject b ha Gua ficaticas e dcales

p a0 A

THERE 5 MO QTHER FxXPRESS WARRAMTY.

INMPL ED YA AARTIES INCLUUDING MEARTHANTASN ITY &30A FITHESSTOH A TARTICULAR MUAFOSE, ANE LIMITED
TO FERIODE CIF WARRAMTY SET FOATH FELCW AND TC THE EXTENT PERMITTED BY | AW, AW AN ALL I3 PLIED
WAA9A W TIES ARE EXCLUDES

I NG EVERID 15 OMAN LIABLE FOR IMTIDENTAL OA SOWSEQUENTIAL DAMAGES.

Nate: Somig 3t 3103 00 Dol ddow dmntalinons on bow dorg an fmeiad wafranly s 18, 53 e gbove dmifations may sof 2ppry /o
[ ET EAE AN

DI was s 118 50 Srigie 81 puechase - |3 trp preinds sed ook belew thal goods Manulacl.red or s.pplicd by 1 Twill bedree
e elects in work Tan-ip wre nalerial, provided suce goocs arpnsialled, operated, and inainta ned in acodide 1wl
Onan’g wilte T asvuchons o9 furtlee s provided, Lhat insta’ IR0 ins2echon and robal s8ad aapon cammerciad -indusiraal
generaler sel Gr powde Seelen nslallal 2rs aoe comegted by an Onan Aollarized Gstnbaato: of ds designabod sarage
IR e entalnee

FROGOVCT APPLICATION PERHID OF WARRANTY

[:l Guods used p parseaal, fTamily ad howsahoXd appleat.ons. O (17 year from dabe of serehasa

1 Goods used n eommers sl-induatrial apphcanats. ne | 1] ywear from date of purg lase,

|:|; Ceenmarciad-indasing slabmnary Qo ratr s8i3. Oine [ poyed - ‘ram dake of aninal gigrup.
LCommarcial srdustrial, slandby gower syslema wit? nosing! = Foon (% woars pr 1300 haas, whichevas
opeating apeeds ol 1003 pms or less which gra insta led i he cocerd First from 1he dake gf initial stad-up.
LI5S or Carnads !muet include Crran supgiled ganeraios sals, —nbo el vwanice for e Birg bwo T2 waarsar
B tematic ransier swrlch, egersEer and running ira malar) 1520 A purs, whichever prouea first froir 1he

data gt mtial slard-ug

] commn-cinl-industrial, $landby Sowoer Sysloms wilh fom e « Two {3 years or 1500 hourd whickever

aparrating spamnds od 100C rpers or less which ara rsinlled outsida QEUEE Pirsd g the 2ot of eritigl start- p.

e U5, o Chntde | T st inchide CInan fuppbied genprabgr sof,
aigrr vlic frang®er wwilch, exers S8r ardd running Rirme Ceiar.

[ ] Reparr or reprace:T ani pars Mingky {903 days drarr dabe ol puochase.
Bacdudes faksr,

* Mutl be registered on Form Mo, _ 230065 | to b provided pnd comploles by seiler.
© Jptorek unguie coolanl heaters aie war-anted lor are (1] year only.

ona~s B0le | omoldy g Purchasers 2oce emedy 100 8 Teilure 1 Qoods ude- Ihis warrgrly and o any and all 2thar 2 aimse
arisirg sl e pushace and cse o110 goads, including negligessa cn (e parl of the manuiactrer, shatl Lo limiled 14 e
rapair o ihe product by L sepair oz replagemant, al Onan's ol en, of paris that 2o eoleonfonr o this wa ' ranty. proviged
thalime Srofucl @r parts are relurned 1o Craan's leclery at 10030 T30 Avenuo B F | Mimeeapolis, M cessls 55432, or baan
Oran Aultanzed Disle bukar or its des grated service represertdlive, EAs-aranss orpgaid

EaceEptas ind caled below, 10 5 waranty does nok mgude Traveld me, ruleage, orlabor Far rerncyal of Qa0 ool Ul romits
apglcabion and seinslaliatig:.

41 Ramaval amd R petatlaher

Onan will pay Ihn bolldwing siated [abar At sirdght 5ir e ooy 1or warzanty werk requin g réciaval aad ranstatlateen of
DeEn Peoducts noi4a ledgwing applicatio:, goovided, such warranly lmber is perdermed by ar Onan Aolkonzed
D =tributor or its detignaled servloe seprismlative:

. Ggegen Traciar Appiicanprns—Up 1o 8 @as o o Iwa (2 m2ors for ear Indust-2al Tngine installasions.

1. On-Mighway Recreaiiond! and Commercisd ¥ghivhs Appiicafons—Up Lo & mammum af gre (1) hour for O48n
cngireeres Poveor O awer® or slide-0ul bypes genesator 58 Instalabions

—Ug 1o & maaimue @l bwid (2] Fours fer ol olther pormansnl Sy@e Qeneraicr $e% nsta’1zans,

di Manae Progesd lasiafabons —Up i & mak mum of loor [ faurs lor all singla ard 1w Syllogar enging powersd
Maring Senerdler Sels irstalind belnw-ceck
— 0P b 2 masnne i oF @ighl 48] hga s for Al four and oo cylitoe- enging powened Marnne Generatar Spls insx loc
betow -2 gk
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hy Trave Tire and Milpage

i Masne Gendcatnr S sradarimng— Onan wi | g sic (B) months siler cale o parchape, pay trauel Dme np Lo twa and
foe kel [2%]] hpurs e | Ieage eost up 10 eno iuadred (300 M os on gENETato - deks dith ke oaad] (k] raling ol
Ditees (153 or 1833, 3nd L@ g s A ore hall (64 Toers 3and malegne £05% up 19 s huad-ed By (2500 males on
aenesator sels walh @ kilawals (%) rating aboer fifteen (15) for retdled warrarty repairs, provaed, sueh frasel and
repa r: are ger'ormed by an Cnan Authonzed 5 stnbgtor ar s diesigrnaled service cepreser lahve

n. SevmheroM-In0usieal Slaaahy Secorsioe SeT and Sysbec Insiaalions —Prov 2ed hi Qeneabor Le0 G Sps1em IE
aormanently wites in & slatlonary wiglallation, Jean will, fo: s (81 reonlns alter milia stan-up, pay Uavel i e e to
g and one Bal o780 howrs 89 Fizeage ool up M ang hundeed (1037 ™ 82 0N generata: =015 with a kilawalt (W)
-alig o sevenlecn zndonehall |37.5) o less, B0 up ko e angd one hal 48] hours wid mn 8ege cesEup in e hund red
lily (2500 irnles on geneglar seis with a kilswarr (kW] rabing a7owe seve~leen ard oee NAlP (°7.5] and ar tra rsin:
sw Iches used wilh mdussr 3l slandby gencraqe seland syEler inslallabcns, o warmanty epars pecioiied by s
D031 & g1 LT Enstrebd e O ILS S85e T8l SerASe IEpreaentaiee.

(M Al chums mu sl e browght 12 the atention o ©~an gr an Aulrgnzed Gostribulor or s o2sfgneles senice Roresentalive

4

LN

In nodherly (300 days 8'rAF QuELougny 1A% 9o 55 or fans fa1 g el thag warransy

TH.S WABEANTY SHALL MOT AFPF_Y 0.

2
e
ol
ah
L
L
i
hI

Cosl ol mainteronce, adjasimenls nstalatis: ane Slar-up

TAl LIEs ELf L3 ngrml woar, AcciSent, riisuas, B 1S, negigancs or ngrope- . nslal ghca

Prodacts which are aleesd or med.icd 1 manner £a1 ol 3n2ed Sy manufact, ner o writing.

Fa lure o qogds caussd by cefesis o lne sysiem ar applicatias + wmich he 55285 aa ingnlles
Tulepliinte, :Elegrap!‘_ mMilniyen or ol er SO G Ficaklion eXporGes

Livorg pn nsee! e oieeas af g9-s0ns IrPnr T Ng sevice. excepl 35 E2 ccfigahy 1rzluced i Becron 2
Renjal egu.pment ;ged wiele warranly resa:rs am bmng ser'orred.

Ciyertime s o (equ 051843 By puechaoe .

Slaring tallenes

Foo peesort 18 aulhcnzed 0 Soed ary ol-gr wa ' ranties 5 10 asscmis arry STher Laslites on Saan's tehall unless nazde o

AL

AT L wr dae g Dy g R cT6gar ol 3080, 302 8 PerscT -5 authonzed 17 give angy wirranie3 of 35500 8 any atherhabn by o

nahall ol Seler LnlRss made 07 3s5urted nownl ng by Seler

(5] This whrranty g.ees the gz specdic legai nghts. anc he uses ray alsa haye giher rights whesh wery fram st 19 slale

7-1-78
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SECTION I.
GENERAL INFORMATION
AND SAFETY PRECAUTIONS

INDEX

GEMERAL INFORMATION
Germeral

........................................................................ 1-1
Interpreting Model and Spec From Mameplate on Generator Sets ... ..., . 1-1
interpreting Model and Spec Frorm Nameplate on Engines .. ..., .. ..o 1-1
Comments _._..,,.., 13
AsknowleddMEnts ... e 1-1
Bupplemental Inlormation. ... .. ... 1-2

SAFETY PRECAUTICNS
Introdugtion o Satelv. ... ... ... 1-3
Flammable Liquids .. ... oo 1-4
Fire 3afety ... ....... .16
Ergine Salely .. . 1-F
Furel System. . 14
Exhaust Systom ..o 1-10)
IGRIOM Sysbam. . e 1-11
BatteriBg . oo e 1-12
GEnErlar SHETY ... -T2
Elastric Shock Hazard ..o o e Ji-14
Transfer Switches ... T-14

h.-'larineInstallatiﬁn.....____....-....__....-,-....__--..--.,..._.....--....._-..1
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PlannEdMaantEnanc:eF‘mgram.-.........--....._....-.,...._-...-......__.-...1-2d
Safﬂtj.-Du'sandDnn'1s--.....__...-.--......-.....-....-....--,.....-.-........1-25
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GENERAL

Thiz manual contains service information on ine
lollowing Onan engines:;

AKX CCK NB MJB MDJA MDJUC
AJ COKA HMHA JC cJa MDJF
MA! CCKBE NHE MJC MDIE RDgC

LK MZCK HHC FRJIC  MDJE RDJF
LKB MNH JB DJA DJC BF

Step by step instructions for removal, disassembly,

ingpechon, repair, assembly amd instaflation are

presented throughout the book. Most assemblios are
Mustrated disassambied snd in many cases a glange
at tha illystration 1e03 the service man a2l e needs 1o
know to assemble the pad,

One, two and four cylindes gngines arecovared in This
manugl. Unless specilied, the repalr Infarmation
partains to repdir of the englhes in genaral, Specitic
exceplions will ba noted in thatest, Lise thlis manual in
conjunction wilk @ pars catalog whenevar possibie,

A dimensions and clearances seclion and togl catalog

are provided in ihls manual for the convaniangs ofils
13778

Thea cpncripilons and speciReallans oo Uubnopd [n e anuk ware
in #tiect whan (he Bopk wis prinied, The Onan Corpomblan
restirad thd righl o change spsciicalions or desbgn withoutnpb e
and ‘withoul Incy ring obRgedion

To ansure best results and malntain the origing

quatity o the equipmenl, use only original ONAN
parts.

Interprating Model and Spec From
Nameplale cn Genaralor Sets

WoJC-ICAFHT

ITIIE

1 2 3

1. Indicates kilowart raling.

2, Factory code lar genaral anpgine Identfication
Aurphses.

& Combines with 1 and 2 1o indicate mods number,
3 —Indicates voltage (120/240)
C—indicales reconnestible
A—indicates remple starting

4. Factory code for specific eptipnal equipmant
supplled.

B. Spegiticalion {(Spac Lolar). Advances with fac-
tory production modifications,

141

COMMENTS

We would appraciate receiving your comments. cor-
rechons and suggestions concerning thiz manual.
Your comments will ba used to correct and improye
Ihiz book. Be spacilics—includa he seclion and page

numba:s your comments pertain tg. Send commertis
L :

ONAN CORPORATION

TECHNICAL PLIBLICATIONS DEPARTMENT
1400 F3rgd Avenue N.E.

Minnaegolis, Minnasota 55432

ATTH: MASTER SERVICE MANLIAL

ACKNOWLEDGMENTS

The tollowing eampanies lurnlshag a portion of the
lechnical infomation in this manegal,

The Bandix Corporation, Soulh Bend, ingians
Champion Spark Plug Company, Toledn, Ohig
Black & Dacker, Townsan, Mandland

American Bogch, Springfiatd, Massachusetis

Sioux Valvas, Alhartzan & Co., lnc.,
Sigure Ciry, lowa

Inlerpreting Model and Spec From
Nameplale on Engines

% -MS /B8 T
1 2 a5
1. Factory code for general angine mantlfisation.
. apacific type:

S—MANUAL starling with stub shalt power
takeofl

MS—ELECTRIC starting wilh stub shaft, starter
and generalor,

MEV—VACL-FLO coollng. Same as MS, with
raversed (front and duct) cooling air Now.
Faclory codo for pptional equipment supplied.

Specification {Spec Letter), Advances with fac-
1ory produshan modification.

L]

Ll S
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SUPPLEMENTAL INFORMATION

Minar changes and additions to certain model s will ba
added 14 IMis mangal with a supplement sheet (shown
befow). These sypplemants will be added parindically
wilh completea inslnuctions on whare o insert infor-
mation,

MALTER BERYICE MAMLIAL F22-0400 Culi
SUPPLEMENTARY INFORMATIOM

INRIRT THH BHPCEA AT [

PART 1. FMAmE ... .. .. . .... .SECTIHN
FaAT Y. JEMERATOR. .............. SECTION

FART L CONTAOL................... SECTADN

By et T 20w OF 2 Hi e HC TR

LT FE Y L c
BT AL L
p1 AARLCIED o
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INTRODUCTION TO SAFETY

SAFETY |5 A FULL TIME ATTITUDE—SAFETY IS ALSO COMMON SENSE.

We all know what safety iz, but we aro wsually in such a hurry that we igrirera it, The man who takes
chances May sava himself live minutes of time, bul that five minwles is unimportant when weighod
againgt the values of persong! safety, eguipment damage and qood workmanship.

Almpest avery case of personal injury or equipment damage oeaws becauss someons nores the
fndamental rules of safety Someone takes an unnecessary risk or ian 3 hurry, The highway slogan
"SLOW DOWYN AND LIVE” is no fess trug in the lactary, home or office than it is 6n aur highways.

Constientious adharencea 1o rules of safety and a tharpugh planned maintenance program should

provide the foundation for a warking environment free from gesonal aceidents and gruipment
Jemegs.

1-3
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FLAMMABLE LIQUIDS

frarelessness in handling Hammable fquids is pessibly the origin of most accidents ascociated with
glectric generabing se1s,

Tha ingredien1s of an explasian are well known, We need a comibrstible mixture and a means of
igniting it. Interndl combustion engines aperate on natural gas, marulaclured gas, gascline and diesel
oll fuels. Liquid lals by themselves will ngt burm. This does not mean that they are safe and can be
handled in a careless manner, bul that they will no1 support combustion without being mbxed wikh air.
Fumes Irem |lquid fuels will ignite because (hey have already been mixed wilh air. Therefareitis a good

rube of thumb to remembear that—

IF YOU CAN SMELL FUMES, YOU HAVE HALF THE INGREDIENTS FOR THAT
EXFLOSION.

Having the gambustible mixiure, all that is needed now is a source of ignition. This can come Iram
several places. Faulty engine-ignition inaukation, arcing ralays of brushcs, welding, dropping & sleel
wrench on a concrete floar, or the aver prosent ciganatte.

DOw'T SMOKE
IN THE ¥ICINITY
OF FUELY

Consider the following: A leose connethon in a fual line or dirtin & salancid yalve allowing fuel vapars
1o SsCapE.

rangider alsn an operator smoking a clgaretle in tha vicinily of the escaping fuel. Thecoal attheend ol
a burning cigarette has a termperature ol 1600° F whigh goes up 1o 1175° (5387 to 835° () when gir i5
pulled through it. Thal coal is hot encugh 1o ignite a fuel vapor mixtude.

Could the explosion have bean avaided? The answer is obvicushy "vas." A Planned Malnlenanca
Program was sithar not in exislence or not agheared 1o, Somabedy wes camless. Most ageudents are
caused by the lailure o samaindividual 1o follow simpls and fundamental safety rules or pracautions.

FOR THIS REASON, MOST ACCIDENTS CAN BE PREVENTED!

1-4
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Firally, let Lscorsider another possible soarce of an explosion, 2 balteny. & panel switchis beft M. oL
connect the bailery and as s0on as the last connector louches the baltery posl. arcing oocors,
i lydrogen gas given off from the cells ignites. again an caplesion.

Tou now have fwo examples of how &n explasion could e caused. Two hypotheteal exampies. hut
neverine’ess they could hapgen. Either gne of these example explesions, if real, could have injuredor
kiided perzonnel and demaged equiprent.

-"';’H..ﬂ.EE SURE ALL SWITCHES ARE QPEM-

- —, GONNELT GROUND LEAn LAST
19 . =

ONAM with over tifly years of sccumulated knowledge in the ligld of electric genaralgr set manufaciure

]i‘a awasa that gperation of ese sels can be hazardous, uniess safety precautions are racogrized and
oliowad.

What 15 safely? SAFETY is that mede of conduct which enables us 16 perform an cperation withoul
jsopardizing parsoonal or equipmend.

SAFETY IS A FULL TIME ATTITUDE—SAFETY IS ALSO COMMON SENSE,
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FIRE SAFETY

Fires are classitied by The Nalional Firg Profteclionr Association {NMFPA)] vnder lour bPeadings, as
T lows:

Class A Ordinary combustibles. Paper, ctoth, wood, upholsicry. eto.

Class B, Flammakle Liguids, Gascling, pil. gresse, etc.

Class C. Electiical equipmend. Wirng, vamish (insulativel, eto,

Class 0. Compustible Metals. Magnesium, et

The classes of fires most likely to be engouniered during 1he dparation o an electricat generator set are
A, B, ard C. Fire extinguishers rated ABC by MFPA are availablie, and skould be prawvided n the
immediale vicinily of the sel. 1 possible, bwo extinguishers should be placed in strategic [ocatigns ta
the sel. Howeyer many extinguishers are availahle, a rigid pregrarn of 2erviec should be mamntaingd on
them to ansure that they are in pordocl condtion and ready Tor use at all times, Study tha literature
supplied with yaur axtinguisher and learn how to use i i necassary, go to yout local Fire Department
lor insimuction.

LEARN HOW TQ USE TOUA
A FIRE EXTINGUISHER! g
/ II |
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ENGINE SAFETY

INSTALLATION

A confmed localion for ar eleetric gererating set can mean that i s operating in an unsafeo
greeranment. Plan the instalation 'a allaw as much room as possible on all sides. This is important nal
anly forthe chvious reason of maintenance accessibility but also for purposes of adequate vertilation.
If an crgnc does not have sufficient cogling |ir, the surace lemperature of the cylinder btogk and
exhaust wil” eun Fot enough o cause bums i lewched, and increase fre hazard. Adequate spaco will
allpw a greater degrae of cleanliness. Oil saaked rags lefton he engine. ail depcsits onangine or oors
nat oily advertise & poorly maintained system, but v addizion create a dangerous Tire potential. Even
wilh coagling ace cantarming o quanilies specified, a dirty engine will min hotter than a clezn one

Good housekeeping is pas of safery.

ALLOW AF MIUCH RODOM A3
FOSSIBLE ON AlLL SL0EE.

/r_/'g_,,/
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All lectric generaling sets shauld be protegted. Sats mstalled oulside a building should be protected
feai the elements as will as from unavikionzed aooess. 1His al3a your responsibility, under the law, [0
pravide adequate pretection for your set to peevent i from becoming “dn adtractive Awsance” Your
OMNAN distributor or dealer wilt help you o eguip your installation with alfectual safeguards.

( GEMERATOR SETS SHOULD
af PAOTECTED

Sets inslalied within abuilding should have surreunding guard rails 10 prevent inadwertent cantact by
rmantenance parsonnc and, if possible, should beina room with lpcked daars, of steel mesh SCTEANS

10 prevent vnaforized agcess.

1.8
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FUEL SYSTEM

Fossibly the system requiring the greatest application of safety standards, fuel storage and supply
insialliations alsa require the tughest degres ol maintenance. On irntial nstallation, the tank shoudd be
lecaled where o s nat affectec by earth movement {undergraund 1anks), where Sueh movement coud
Cauze 1he lark o raptare. Pipe used to transpart fuel to the enging 3nould confarm o local and s1ate
code specificalicn 1t 15 nol the purpose of this kandipok 1o spacily maternials, These, parlicularly for
fuel equ pmeat, aré governed by slzle and lpcal codos together with MR (Matigral Fire Protection
dzgocihon) and FEMA (Fioe Equipment Manufacturars Association]. The actual connection 4o the
angine shoyld be made with flexible pape. Use caution when selecling ralernials for vour fuel syslem,
Qo not substdute. Keeg dissimilar metals apart to elinminale glegirolylic corrosion.

All fugl syglems should have a ppsitive fuel shut-aM valve. Fuels under pressure (e g.. ratural gas or
liguelied petrolewm gas) should be contrelled by a positive shul-gff yvalve, preferatly automatic, in
addilion to any valve integral with the carbyrelor or gas regulator equipmant These valves shoplg

oparate sharply and cleanly at sl limes. Dirt or grit under the valve seat witt hold tha valve ppen and
allgw fipel 1o Feak through into tha engine.

505 fegulaiors should be regularly checkad 16 ansure that th diaphiragm iz not leaking. Before 3 fuel

sysier is uscd or the first Lime, it should be pressoriced and pressure varsus time drop should be
measLred.

J’{“l“ SUNE YOUN FUEL TAMK

Z I3 NOT AFFECTED 87 taftH

| MOYEMENTI
“-\"‘—-\_\__,_.I—'—" —_

1-2
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EXHAUST SYSTEM

Exhaust fumes are noxlous. Inhalalion cen cause death.
The fumes emittcd from a diesel exhaust are no less deadly Than these from a gasoline exhaugt.

Carbon monoxide {0 is an oderless, colorless gas formed by incomplele combustion of
hyerocarban fuels. Design and installation of an exheusl system are very importand, nol only dor
exhaus! gas evacualion, bul aleo because the materidls used are su bject 1o wvery high wemperaturas.
Compiete evacuation of exhawst flumes is determined by tha physical inteqrily of the system, ability 1o
withstand high temperaiuTes. by the materials vged. Size of the materials used 15 determined by
maxim.um allowable exhaust back pressure and langth ol exhauvst system, Ln instancas where an
engine is axnausied tnreugh the ract of a suwitding it is possible that an axhaust booster fan will he
required to assiel in exhaust gas evaguation and to kesp back pressures within specidied limits. The
piece of pipe altached to the engine exhaust manilald connechion should be flesitla 1o compensate for
thermal expanaon and contraction and to absork vibrations. This is exiremely imporiand & lurko-
eharged urils where the stress and weight imparted te the lurbo housing by a rigid piece of exhausd
pipe gould saverely damage bolh the turbo-charger and the housing

Where pipe has t0 be joined make sure thal juint welds are leak free. When exhaustduching is run along
a eambustible wall, it should ke Far enough from bne wali to pravent keat ar hire damage, Where prpe i%
min thraugh a watl, a thimble should be installed which will adjusl Ior thermal movament and aiso
provent heat from the exhaust damaging the wall. Sharp bends are to ba avowded, but wheng thisis not
possible a condensation irag should bamstalled, Drain lhis trag trequently. Do pof terminale an
gxhaust pipe in Jhe wicinity of vanblating Air inlgt duct oraniy ri; exhaust gases will be pulled hack into
1he buwlding,

LHEL IO L

1=10
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IGNITION SYSTEM

The purpoze of an igaition sysiem is to suply 2 spark 1o ognite a Tirelfair mixdare inside a combustior:
chamber. 1 not properly maintained and the necassary conditions oxisl, o can ignite a combustiple
miklure eutsige the combustion chamber. Begardless of the sdurce of spark gralion, magnels,
magnetren {low tansion) oribatlery col, l has 1o be maintained in geod operabirg condilion, Koep e
system dry and clean. Periodizaliy check the plug wires and replace any thas are hard, Hard wires wl
crack and allow ignition current to arc across 1o ground thereby reducing enging powes. Chack
distribuler cap and replace if crached; ingpecl inlemally and replace it elecirodes are burned or if
tracking is observed Insida the cap.

Mote thal arcing outside the wires can cause a radiation ol slectical energy which can produce
interference In radic receivers. The Federal Communications Gommission has minimuam requiramenits
of Electo-kMagnetic Interterence, and il your sel does not contorm 1o these, modifications may be
nacessary. ONAM generalor s&ts do conform to Inese ranuiremants and will mantainconformity to the
specilicaliong only when properly serviced.

HARD IMSMLATIDN CHACKE AND
= WIRES WILL ARG THROUGH THE cnm:ui _

O
O
H®
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BATTERIES
FEW PEQPLE REALIZE JUST HOW DANGEROUS A BATTERY CAN BE!

The electralyte in & lead acid battery ic dilute sulphoric acid (H*S04), anad in an alkaline battery is
potassium hydroxide [KOH). A diszimalar as these two liguids are, they have gne thing in common.
They give off Hydragen gas. & batbery which has a charge’discharge cycle is know as 4 secondary
haltery. Duning charga ar discharge f'unctions of 8 secondary Batlery a chemical change takes pface
within the individoal cedls which causes Ihe bubbling we see thrgugh the vent hode. This bubblng is
hydrogan yas and i3 EXPLOSIVE. 1, during this gassing aglian a means of igniticn is prasent. an
explozion éauld ocrur. Added to this danger, we have 1o ponsdar thal, depending an the type of
batlery used. we have 2 fall-gul of either sciphuric acic or polassivm hydroxide ceused by the
explosmon. Both these alectrolyles are highly corfosive and dangenous.

# A ys wear rubber gloves, prolective rubkar apran and sealed ye goggles when servicing batteries.
H electmlyle splashes on sk oF in eves flush immedialely under rurning waler.

When charging batterigs remove the vents and allgw gasas to escape freely. On alkabne (2.9, Nicad)
balteres, e ventz are spring lcaded ina closed gosition g nat weadge these venls open; patazzum
hydrowde will weaken (i.g. specifc gravity will drap) f contaminated with air. Check to see thal venls
areg free lo open with gas pressure. Alter the balteries are remowed from e chargorack, replace vens
on lead acid batteres, wash 13ps with baking soda and water: wash tops of alkaline balteries with
yinggar and water, then ringe batleries down with water. This method of cleaning will neatralize
elecirolyte retsidues and make them safe o handle,

IF fuli s*rengih acid nas o be broken down Always Add Acid to distilled water. I waler 18 addod to
sirong acd, ragid heating and bubbling wilk 2ccor and the user could get splashed and burned with
acid.

Potasziom hydroxide electrolyie is mixed fram a powder. Add 1he prescrided areounl of powder (g
dist:lled water and slir with a ghass rod. 00 WGT HANDLE WITH BARE HANDS. The dry powder is
corrpsive 35 is the liquid eleciralyle.

WEAR RUBDER GLOYES, A RUBBER APRON
AL EYE PROTECTION WHEN SERYICIME BATTERIESH
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GENERATOR SAFETY

Ar; eleciric generator st is patentially 2 tethal piece of equipment. A double-ended source of gegth ar
injury. Cine end can kil fram either explosion or posan, and theotherend can kill by alecbragution. el
fos all these warnings. il handled with care_if treated with resnect, if the tendamenials of goad practice
are apphed, an electric generating set is one of the safast pieces of equipment to own or operate,

Before a generalor se1 ig purchased. clecirical reguirements should be rezearched 310 2n allewancea
made lar futuse agdibions 16 the syslem. The sel should be large engugh to handleimmediate a3 well as

future power requirements Wiring and overcurrent proleclive devices must be adequete 10 ca Fry the
hequirgd circuit current weincol averheating.

All state and [ocal codas applicable (o your installahnn musthe complied with. Tha installalion must bo

made by a guadified licensed electrician ar eanfracior and inspecied by the appropriate loca? or state
Authoriby.

MAIL SET A% EASILY AR BY A LARGE ONE

=T -’""“1\

C- Yoo CAN 8L ELECTADGCUTED BY &
3

ONAN burlds generators ranging in size from 1.0 KW to 800.0 KW, and inava riety of volage ranges to
B VAC. Regardless whether your set (5 the smallest or the largest, alacirgoution iz possible.

1-13
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ELECTRIC SHOCK HAZARD

1 would seam that a potenial of 1000 vols would be more dzngerdu s ihan a patertialof 100w 15 Such
i5 rol The case. A currert af 10 rndliamperes (1100 amp) iscapable of producing severe shock, whilea
ourrent of 100 miliamperes (113 amp] aceoss the hcarl 12 Iethal.

Consider a hand-1e-tand resistance of 300 ohms. Ohms Law ells us thal the potential needed ta cayse
a cureent flow of 10 miiamperes through e resisiance of 500 obms s 50 welts. A 1.0 KW single phase
generator delivers B3 amperss al 120 VAL,

Shin resistances change hrough moisture and peints of contact, therelare a lowar thin registanco
woild require a lower potential 19 produca a current Mow of 10-milliameeres.

Electric shock can preduce trvial or serious injury. 1f the conact is poor or of short duraticn, a
muscdlar condractign and gnumbing sensation may ba 1he anly results. Howoyer, with ood contact of
A well grounded body and adequate stiength and duralion of curren). glectrogulion goours.

Lowr waltzgs (1140 b 220 wolls) currents are dangerous il sustained for aver two spcands, inwhich cazse
they (requently preduce ventricalar librillation [qulverlng of the hear muacles) High weltage currenis
are mosa liable o produce muscular centraction, ungonEciousness, mspirdtory pardlysis, cardiac
arrest and severa burms at contact points. Eiectnc shock from condagt of the hands with a hve
condoctar of tool may result in the vigtim hecaming fra2en in pogition by hand muscle spasm.

1887

_\-\"'\-\. ¥

AN .
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REMEMBER-

f,.f”' - TOU THLY HAVE
< = 4
P :

i
.:-; v MINUTES]

Il death is not instantaneays fram exiremely high vollage, recovery can be cifected by adequale and
prompt treatmernt. The time lapsa from Ihe instant of sheck writil irra'.re_rﬁible gdarmaga to the train and
heart 1z NO MORE THAN FOUR MINUTES. |1 possible, nole time that shagk accurred.

Thia means thal AMESIA TE action must be initiated afler a person has received an elactric shock.

CALL FOR HELP.
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aotair axport medical aszistancs o Availablp.

The source 01 shock must be immediately remeved by either shutling down the powear &1 removing {he
victim from the souree. 11itis not possitle to shatalf pawer by 14 rowang a Switch, tne ware should be cut
with gilhier an insutaled inslamen (e.g 8 woodon handled axe, or cabile cy'tters wilh heavy insulated
handles) or 3 rescuer wearing irsulated gloves. Whichever metlhod is used, donotlack at the wire while
it is being cut The ensuing flash can cause tlindness. Remember that imsulated Jloves musl be
insulative and nat jus! rubber glgves manufactured for protection from liquads. |1 the vigtim has 1o e
removed from ive circuitry pall kim oM wilh 2 non-conductive material, Use his coal, a rope, wood, or
Loz your belt araund hiz leg or arm and pul| himol . 00 NOT TOLSH Nim ar Yo might be shogked by
the current flowing through his bagy When the victim and power source have peen separated, check

imrrediately for resgiration and presenca of pulse. M a pulse is prezent, resparation can be restored by
miauth-to-Mmonth resuscitalion.

LAGE ¥OUR RELT AROUND MIS ARM
Of LEG ANDO PULL HIM GFF!

REMEMEER—YOQU HAVE ONLY FOUR MINUTES and same of il has
Already gone't In the gvenl that pulse and respirgtion are not present. proceed as lallaws,

Molify the closest medical authority, lire or police departmenl, then —

1-1%



STEPS IN EXTERNAL
CARDIOPULMONARY RESUSCITATION {CPR)

1 Adminesier oneg or 1ws sharp Blows Iethe lower Ralf
ol e patent's sarmurm. |F this does not réstore the
pulge and breathing and bring e pupils back to
normal, go on 1o the nex sieps.

another free manual from www.searstractormanuals.com

4 Place ywour mouth firmly over the patient’s mouwh
and inflate thelungs. {Pulf lightly for an infar arsmall
child.] Unaeat the nose and remeove your mouth,
allowing the paticnt 1eexhale, Aepeatatarateofonece
every five seconds for an adult. gnce avery twe 1o
three seconds for an infant gr Ghald.

TATERNLM

HEaRT

2 Kneal baside the patient’s head. The patient's hack
ghpuld be an a mard turlacc lloar, breadboarnd,
gidowalk. Place ane hand under his neck atd bt the
head backward to open the pirway. Make sure the
tongue is nob ghstructing the arway (obstrucied in
tof sketchy,

3 While keepirng 1he hand under the neck fersupgon,
seal the nose by pinghing it with your Shumb and
index finger.
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3 Alter five inflatipns, change your pasilion to the
patecnl’s side. Keeping your elbows slifl, place the
heel of one hand on the lpwer hall of the palient's
slernum, then place the heet of tThe other Rand an top
of the lirsl ona Depress tha chest 1% 19 2inches once
&ach secand.

& Allernale iung inflatipns with chest deprasgians as
tallows: # plone: iwo inllalians lollowed by 15
depressions. [ you have halp, one inflabion by one
atlendant fallowed by five dapréssions by the othor
atlcrdant.

} Cheek the saratid pulse and the pupils at intervals,
gnd observe for spontancous brealhing.

WRFER AR
OF LaRys K

TARGQTIDF AMNTEARY
[LEFT)

CAMSTIOD ARTERY
1ML T)

1-1¥
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TRANSFER SWITCHES

This type of equipment, pernaps more Than any ather, regulres an extra degree of caution and safely-
awareness while gpen far inspectian or mainlenance Although il is a narmally passive unil, ore side,
enher Llilihes power of genesalor el inpul, carries 120- to 600-VAC, depending &n seivice. Even with
tne generator set disabled, line and iosd terminals are "LIVE" Refer to applicable semvice and
rmainlarance instruclions while warkimg on Transfer swilches.

These switches are sither autamates or manrual [ your unit is manual, make sere thak it cannot be
switched o slandby while you are working on the ganeralor, Tag the switch with a warning notice to
ingicatz that yau are warking on 1he system, then DISCONNECT THE BATTERIES. IF yawr unit
is automatic, place \he generaler Aun-Stop-Remote switch in the STOP posltion. In either case,
HECONNECE THE BATTERIESTEvenil you are changing e generatorsed engine oil, disconnee! the
batteries. Senigus damage ta the cngine will result from it being starled with the crankcase dramed of
lusricating o,

Before unplugging the twist-lock disconnect phug in the autemalic swilch cabinet, meve the operation
seleciar switch tothe STOR pasition. Olherwisc theengine will start and energize the gane rator side of
the transfer switsr,

Except for mamtenance or inspection perigds, e tran sher switch cabinat shoyld be laeked elosed and
only authorized personnel should have access 1o the keys.

EVEN 'WITH THE GEMERATOR SET QISABLED
LINE ANO LOAG TERMINALS ARE "LIWET

1«18
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MARINE INSTALLATION

The United States Coast Guard regulations and he National Fire Proteclion fssociation are the

governing authgrity for marine Inslallalion s, tharelgre your generator sel ingtallatlen musl sanfarm to
the specihications of thasa bodies.

It is ngt the purpose ol this handbaaok 1o delineate specifications, but it s yoeur responsibility 19 know
1hat your installation is as the USCG and MFFA regolations stipulate.

Marine generator sets are vsoally loeeled in very cramped quartars and it is begause of Lhis that the
installation should be carefully enginesred. The sat comparment must be large enough to provide
adequete access space for servicing and mainlaining e sel, batteries and othar equipmenl. An enging
negds combustion air and g ganerator needs cooling air. For example, an ONAM MCCK—4.0 kw
generalor sat requires 142 cubie faet (4.1 cubic metersy of air per minule for generaler sooling and
combustion air. Provision rmust be made io supply this air requiremant, plus completely change tha sat
compartment ait on e continwing basis while the generating set is in gperalion, Al flammable fumes
musl be purged from the comparimant balaree tha set is staned, On the most perfect commutator orslip
ring, brushes will arc. This arcing iz suflicient to ignlte unpurged luel fumes and cause anaxplosion. In
the avent of a fire in the genarator sat compartment, use an cxtingolsker. DO NOT LUSE SEA WATER.
Sall water comblming with battery efectrolyie lorms a highly poisancus Chioring {C1) gas.

Adequate space around 1he sat is important when it becomes necessary to inveatigate a mallunction
an a hot angine. Severe burns can be receivod from Ral exheast systemns unlass propearly proteciad,

Inzpact oxhaust systam regularly to Bssure that system is free of lagks.

" FLAMMARLE FUMES MUST BE PUAGED »

FAOM THE COMPARTMERT SEFORE THE
$ET 15 STARTED:
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RECREATIONAL VEHICLES

Theterm 'Recreational vebicles ingludes camping traiters.motor homes and truck campers as detmed
in “Stancard for ARecreabonal Vehicles' AMSE 1182 and NFPA 5010, This standard, wilh apgligable
state and local codes lgrms tha mmirmum requirements to wmeh Bys must contorm.

it is not possible 1@ relorm an AY to the manufacturer oF dealer 1o install a generator s, The work
shauld be performed by a licensed elacirician and inspected by the local authority.

s Do noluse flammable maternals directly above e arcund Ihe set compariment. Heat transfered
ihrough the sheet metal gamparteent structre or olher matanal can be high enough ta diecolor,
char or ignite hborboard, seatl cushions, etc. Use of asbestas or ofner non-combusiible
temperature insulaling materral in high emperature areas may be Necessany.

= Separate insfallation araa or compariment {rom living quarters with a vapar-1ighl wall 19 prevent
enlrance of noxious fumes tQ interior,

» Location should pravide adequale compariment opening lor service. lems 10 ba serviced should
ke towand compartmeant Spcning.

Baze material shoold be gil and lual resislant 1o reduce lire hazard.
tever use disgharged cooling air for heating: it could contain poisenoDus gases.

Den't usa insulation on the bottom ol compartmeant unlessilis tire retardant and pon-absorbent fe
combuslible materials. Gl or gasoling soaked matenal presents a fire hagzard.

v Don'tlerminate exhaust under vehicle. Exhaust gases are deadly. Whereyer exhaust (ipe pasies
thrzugh A bulkhead, st an approved insulalor thurmitla.

s Leakage of gaseline in gr around the comparment is a hazard. The ventilation systam shauld
provide a sonstant flow of air 1o purge any accumulation of fuel vapor whila wvehicle ig in transil.
Comgpartrments, 1or thes réason, must be vapar hght to e interigr.

» ool tie electrical wiring ta tho foel lings

»  Seal any operings made in compartrnent bulkhaad for conduit, wiring gipe, etc. 1o keep tumes
fram wehicle interior.

* |f necessary to install battery in st compartmant, do not charge from any gthéar source Ihan sel,
when zirflpw hrough compatment will purge gasas. Olhcnwige compariment will 5ilk itk
Hydrogen gas which cootd ignité when enging is cranked.

»  Mount battery in a separatc compariment from the ot if set and vehicle share same batlary.

AlL VEHICLE INZTALLATIONG
MUET COMFOIRM T CODEI
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WELDERS

* Never Wear Frayed, Flammab e Or Olherwise Inadequate Clothing When Welding. Keep Clothing
Ciry.

AvQid wearing gnt colored ar opan shirts that allgw arc rays Lo eactrale and expase paris of the
body to ultra-violet rays Do rot wear flammable cotlan fabrics whan arc welding. Weoar-heavy
shaes, hghtly {aced.

To prevent sevare burns trom splatterand molten melal, wearlzather or asbestos gloves at alliimes
prolecting hands and wrists. Whan welding in vertical and overhcad positians, wear ear shields
under helmel and leattier sleevelets, apron. and leggings.

* LUse Eye Proleclion Al Ail Times.

ALWAYS wear safety gaggles under 1he welding hoelmet. Keep helmet, hand shields, and lace
shigld in good comdition. Replace defective aguipment.

* Allarcwelding produces intense ultra-violel Bnd infra-red radiatipn When welding in apen areas,
provide porlabla non-reflecting screens 1o protect nearby personnet from arg reys.

Qg 1ol averlead cables. D not use worn or pooly conrested cables. Do not a'low welding gables to

contact kot metal, water, oil or grease. Prevent cables from oecoming a stumrhling hazare by Keeping
them in grder and out of the way.

Use cloctrode helders that are completely inswlated, Do ol usa holders with defechive faAw's.

Do not use the welder wilhout grounding Irame ar case. Do ngl ground 1o pipahines carrying gases af
lammable liguids. Be sure conductors gan safely carry the grounding cusrent.

- Keer all conncetions clean and tight.

Do nol use an electric welder on an enging unlcss both the engine’s batiery cables and altern atar wires
are disconneciad.

NEVER work in a damp area without suilable insulalion against shock.
NEVER stand in waier of on a wet floor or use wot glaves when welding.
ALWAYE dry aut work pieces or bench if therg is any evidansa ol maisture.
QPEN power crecuils belore inspecting machines,

ALWAYS turn off the machine when l2aving the work.

* Do Mol Waeld Near Flammable Materials
NEVER weld in of naar EXPLOSIVE ATMOSPHERES.

Chean any container that has held combustible orflammable materials by approved or presoribed

methads. & very small amaunt of restdual gas or liguid can cause a serigus explasion, When ihe
conlenis of the cordainar iz unknewn, yse an explosirmelear,

Ls8 carbon disxide or nitrogen to venlilale a container. NEVER USE OXKYELN,
When the canlaines has hetd a gas ar liquid thal readily dissolves in water, fartorm the followng:

T, Flush container several limes with water and a weallin
: _ g 8gent {e2.g . a law powered deid
Then, fill with 3% much watar as Ihe work permits, g P 9ent.

2. FProvide a vent or ppening in 1he eontainer o allow the release of ar pressure,

1-21
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*

when conlaiter has held 4. gas or liquid 1hat does net readily disselve in water, procesd a5 Tol [ows:

1. Clean cenainer with steam or a cleaning agont and purge all air with & gas such 3s carbor
digaice o nikiogen.

2. Use steam o clean out Tight material,
. To ciean oot heavy grease ar oil, use a strong caostic soda solubion.

4. Belore welding an the container, PURGF ALL AR with a gas such as carbon dioxide ar
MiirdgeTi.

Wear gogges end gloves when cleaning with steam or caustic 5aoa.

Always clean comaingr in 3 well venlilated area, away from any open flame.

Wher saraping of hammering heavy sludge or scale, use a WET, spark resisiant toal.
Always keep head and arms as 1ar away from the work a8 possible.

MNever Weld On Hollow [Cored) Castings That Have Mot Been Praperly Yentad,
Mever Pick Up Bot Metal With Bare Henda,

Do Nol Weld In Confined Areas Wilhoot Adequate Vazlilalion.

NEYER 'WELD A CONTAINER THAT
HAS NOT BEEM FURGED

1-22
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PORTABLE GENERATOR SETS

There arg phvigusly no ingtallatieon procedures to consider wilth a porlable generater se1. These unis
wary in gize and weighl, slarting al about 1750 watls at 65-poonds (28.5 kgl Tae term 'Paortable’ is

apphod b urals with a carrying frame or handle. Some prals can be caeried by one Mman, ethers need
twr or Lo,

Ifa carrying frame it tas wide for camiortable carrying; iltheunitis over B2 -poands (37 ko), oethelp o
carry it. Da nal ablempt to carry a heavy of bulky wnit withaist help || at all possibe, use a dally.

When hiting, liflwith your legs; kecp your back straight and upright. Incorrec lifling nabits can cavse
prélenged and painful Back injury.

® When using a portable genéralor set, make sure that tho generalor frame s praperly bonded to
carrying frame or dolly, and that the eatire sed s grounded,

Units meunted on tire deparlment equipment gre 5o desgaed thal they can be easily rermoved and
used as a portable.

* lfuzed on the vohicle, ensure that the unitis bonded to the vehicle and that he vehig.e is groun ded
b earih.

* [fused a5 a portable, ansure thal 1he unit is grouvnded to earth.

The importance gl proper bonding cannot be stressed too highly. The nedtral lead of a Jonarator is at
&n electrical potential ARJVE GROUND. Therelore, a piece of equiprment with a tauly resistance leak

to graund, when connected o a gencrator, will use a human body a2 a return path if an alterrana
(around} is not providad.

Prasence af water increases the danger and makes il grounding mare imporiaat. 113 umt cannol be
lacated in 3 dry spot, cperalsrs shauld wear electrically insulated boots and gloves. I drop lighis or
EA1ENSION COrds ane i Use, cover 1hem wilk a trough. Loose, Lhey present an etectrical a5 well as a

phyzical karard. Carry a {our foot length ol copper and hammer it wvito the ground o provide aground
cannacting painl.

E OON'T CARRY A UNIT WITHDUT HELP! ) r;_
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PLANNED MAINTENANCE PROGRAM

Salety and a Planned Montonance Frogram {PMP; are inseparabie. 1L can be argued 1hat planned
mantenance 15 @ system to pertadically check wanous parts of the equipment, sa 1hat afier the
complete cycle has been govered thea unil is chesked inits erdirgly. This is tiue. However, cansider our
old anemy, the explosian rélerred 1o eatlier,

Durng your PMP you lightened all unicns and conncctions in the fuel system. You checked all the fuel
solengic valves 5o that thay now open and close with a clean sharp achon. Veénhlalion fans, shaltsand
ducts are clean: setgompariment i@ clean and free Irom gases. The magor component of 2n explosion is
naw absent. Totally eliminated by yaur PMP.

THIS I3 SAFETY!

YOl TWENUTENED ALL UKITNE ANO
COMMECTIDNS IN THE FUEL SYSTEM-?

The rgom or comparteent m which your selis locatad is clean and dry, No cily rags. No wols or debris
on the flasr. Again, your PMP has provided SAFETY. Your wiring system is adequalely protaciad by
correct value and quantity of ciroul breakers. ¥here wires gass through bulkheads or sheel metal
panals fhey are protected by grommets and catle ctamps preventing challing.

The new Circuits you recently agded to the installation will not causa a hre hazard becasse—

a You knew thal the powar capacity of your 521 was such thal the adddional currenl requiraanent
would rol overload the set and cauvse haating.

b Your new girgunls ware nglalied and inspecled and ceniarm to all apphcable codes.
t. Your aclive PMP gssures you thal the installalon i3 perfect.

THIS THEN, 15 SAFETY.

1-24
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SAFETY DO’'s AND DON'Ts

DO—
=Fertorm your 1asks carefully, wiltheut andue haste,
—Provide tire exlinguishers ([Aated ABC).
~Provide a Firgt Aid kit (for burng and abrasions). Obimn medical attertion.
—Koep yout instaliation clean and dry.
—Llse the cgrrect tools far the jub yau zre doing.
—hake sure thal all fastensrs are securn.
=—Usa qxireme care while making adjustments on equipraent while it is running.
—hkeep your hands away from moving parts. )
—Hromambar—Harse play is for horses” (thas ng piace in a factory. an oftice or arsund machinary.
—Tag ocpen swilches.
—Disconnect batteries belore slarling werk on generator get.
—Llse sorewdrivers, pliars, diagonal pliers, elc., with insudiated handles.

—HRemember to keep ane hand {prefarably tha left] in your pocket o i is necessary to weark an “live™
cirGuitry. Ta do 3o will prevent passage ol electhcity across the heart in the owent o1 a shock.

—Ayoid excoseive use af cobd weatner starling Huids, These can rasclt in serioys packlinng, ar
axplpsicn.

DON'T-—

—Leave heating devices (e, soldering inons) plugged i to receplacies, alter you have fimshed with
them. Should power fail, these devices could be forgotten; when power is restored, which may be
atter 1he normal warkday, unallendod heahing equigmen’ may ovarheal and start a fire.

=Allow inexperignced personmel o wark ontne gencratar or elecirical equipmend.
—Imlerfere with, or bypass interlocks,
—Remowe guards or protactive devices.

—Wear loose clething or jewslry in the vicinity of moving paris. These can get in machinery, wilh
digasteous rezulls. Don't wear Jewelry while working or electrical equipment If yaur Ras is oy,
wear a head covering. Haie czughtin adrill press, lan bel: or other moving parts can gause serious
mjury.

—Stand on & wet floer while working on electrizal equipment. Use rusber inaa|ative mats placed on
dry wood glatforms.

—Fill lued tanks while engine is runring, unless tanks are culsida engine compartment.

—3Smake ar use a naked fame in the vicinity of the generator get or fuel 1anks.

—Lunge after & dropped (ool To do 20 may place yoru n A posdian ol extreme danger.

- Wouk in the overhead while mashinery or equipment is eperating below you.

—Logmmence any gperation Until you have taken al! 1he necessary sieps to ensure that yau arein
complele salaly.

DO PRACTICE SAFETY. THE LIFE YOLU SAVE MIGHT BE YOUR OWN.

1-25
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SECTION 2.
TROUBLESHOOTING CHARTS

TAULE 2-1. GASOLINE ENGINE TEOUBLESHOOTING. .. ...... 2-1
TaBLE 2-I, MESEL ENGINE TROUBLESHOOTING . ... ....... 22
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SECTION 3.
SPECIFICATIONS
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another free manual from www.searstractormanuals.com

ADDENDUM TO GEMERAL ENGINE SPECIFICATION

Fuel Pumps
Gasoline/Gas CHiaphwragm Typo Standard All Medels
Eleciric Type: Standard CCK (Mokila)
Standard NH [Mabile)
Qptignal All Models
Diesel Fuel Translar Pomp: Standard Al Models,
American Boseh Injector: Standard All Madels,
Govemor Meachanical Flyball: Slandard All Models
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SECTION 4.
DIMENSIONS, CLEARANCES, TORQUES

INDEX
TABLE 4-1. DIMENSIONS AND CLEARANCES FOR GASOLINE MODELS. ..., &
TABLE 4-2. DIMENSIONS AND GLEARANCES FOR DIESEL MODELS ..., ... PRT
TABLE 4-3. OVERSIZE PART DIMENSIONS FOR GASOLINE AND DIESEL MODELS ... a4
TABLE 4-4. UMDERSIZE PART DIMENSIONS FOR GASCOLINE AND DIESEL MODELS .. ... a-22
BENERAL TORGUE INFORMATION ..o a-23
TABLE 4-5 TORGUE SPECIFICATIONS ... 124
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TABLE 4-1. DIMENSIONS AND CLEARANGES. SINGLE CYLINDER GASOLINE MODELS

another free manual from www.searstractormanuals.com

 MODEL Ak Ad MA LK LKB NE
| MumBer of Cylinders 1 1 1 1 1 1
Digplacemenl {in™) 12.3 149 14.9 £d.g o4 o 200
fcm™} 2020 244 .10 2d4.0 404.0 A0E.0 491 E
Slrake {Im} 2503 2.503 2.503 3.00 3.00 .00
(mm) 5'3_.5?5 B1.5TE B3 576 JE.20 /G20 e 20
Bore (Haned) {In} 2502 & 754 2,752 3259 3.245 1.EE35
{im} 2.5003 2755 2¥A% 3.250 1230 3.5645
{rnm} 5.3.5951 B9 952 E2.901 82 5925 B2 R2E B .51
tmm) B3.EY6E = R FERE R 1 EE.EEE B2 550 __i.'}.ﬁﬂﬁ
Piston Dlameter (=) fm} 2.458 2747 2747 32485 G2420 3.5600
; {In} 2 459 2748 2748 42475 32,2430 35610
i (mim} $3.449 G971 T4 B0, 774 B2.d61 s a4t 0,424
o imm} Ga3.475 i1+ Rrgels G879 832 487 B2 arz 93 449
Measuremem Taken at () ¥ ¥ ¥ Y Y X
Clearance in Cylinder (33 {in) raoa 0.008 QA4 Q4035 0.0HID5 20055
(in} 0.005 7 (MR 0006 0.0015 0.7015 20045
{mmy] 0,102 J.152 0.1a2 0913 LER 016
{mm} G.2? 0.203 0152 0038 4.028 a1s
Ring Gap (in} 0.006 0 006 0. [ 0.010 C.OH) 0.013
(in} .18 0.02a 0.024 033 G.oed G.023
{mm) 152 3152 0.152 0.25 0.25 033
{mif) |__D._155? {P.EEI__ a.6140 CI.E-E#-___ 0.584 3584
Piston Pin Diametar in} JBPED JH201) BEEn TEIN] .7aan TS0
(in) .E252 8252 B252 a2 302 T
{mm}) 15,4875 15,8746 15475 13850 14.084 19.050
{mmj 15580 15,880 15 B8O _ 18,055 19.055 19.085
Piston Pin Fit
In Rod {in] & & @ 0 A0 Loz
(im] 07 QOB 007
[mm) Lol O.003 0.005
tmm) L 0018 d018 U.I]HEL._
Fiston Ring Groove {in] 0355 L9585 L85R a0 X650 Q955
Width Na. 1 [Top) {im] Ul ) SSES L1065 0870 RIFH 0965
fmm) 2476 2.426 2456 2,438 2 438 2425
{rmm) 2.d51 2 451 2451 2.d54 ¢ 454 £.453
Plston Ring Groowve {in} 0850 LGED L5950 0853 .Ja55 0855
Width Mo, 2 {in) B0 AE) BED £aG65 TH65 LBES
[mm} 2413 2413 2413 ?d2e 2 A4zZE o 426
Immj 2,438 2.11-!_3_-3 £ 438 2451 2.451 2.454
Flson Ring Gropwe {In]) 1565 JLES 5E5 1880 V180G JABA]
Widlh Np. 2 fin} AGFS REYE AETS 1630 RS 1890
[trirn} 3.075 J.4rh 2.07h 4775 4 77h 4775
fmmj | 4.000 4004 4,040 4.800 4 82 4.800
Plston Ring Grogve
Widih Top 4 MA N A, A NA NA FY
Sige Clearznce {in} 0320 024 D20 0320 Q020 N plei]
Tap Ring {in} 80 Q0E) 0040 T80 ODBEg 0B
{rwrn) Q.050 .54 0.050 {050 0.0580 0.£80
{mm]} (R 2.203 0,203 $.203 .23 0,203
-—-- Sminir
Foolnokcs. S5eq pege 3-25
Ray
7-F5



TABLE 4-1. DIMENSIONS AND CLEARANCES, SINGLE CYLINDER GASOLINE MODELS

another free manual from www.searstr

MODEL 1. Al MAJ LK LKB NEB
Yalve Spring fin} 1.4540 1600 1,600 1,662 1.862 1.662
Frae Lenyth (rmm) 4. 54 40.54 4054 44,22 d2.2z 42,22
Valve Spring lin} 1.313 1.3 1313 1.375 1.375 1375
| Compressed Langth (mm] I35 3335 3335 34,93 34.93 3£ 973
Valye Spring Tension (-]} 71-78 71-Ta 71-74 71-74 71-Tg 71-T9
O prety (M] | 9.80-10.90 | 9201090 | 980-10.90 | ©.50-10.90 | 9.80-10.80 | 2 80-30 9
Yalve Spring Tension {Ib) Ja-42 3042 ag-42 3B-42 3842 38-42
o Closed (N} | B.2s-S.80 | 5.23-5.40 | S.25-5.80 | 5.35-5.80 525580 | 5 25-5.80
O Vaive Seal Anghe in Deg 45 /| 45 45 a5 45
tE‘u'aM: Face Angle in Deg Eahint 44 44 a4 | W 44 44
6 Valve Seal Widih gn) | 031-047 | 031-047 | 039-047 | 03-047 | G31-047 | 039-D47
> fmenty | 0.8-1.2 bg-12 | 0212 | OBaZ B-1.2 08-1.2
G Yalve Seat [{ntake) {in} 1.443
& Bore Diametar [in) A MA, A Y 1.444 A,
o [mm) 25050
_8 (mm} _ AL 6AD
3 Valve Seal (Exbaust) {In) 1.083 1.06% 1 063 1,560 1,159 1.1E9
Bore Dlameder [in} 1.064 1,044 1.064 1.9 3.190 1,180
{mm} 27.04a0 27.000 27.000 30 200 J0.200 30,200
[mm) 27 0386 27025 27 026 33226 30 226 30.226
Yalve Seat {intake) (in)} 1446
Diameter {in} M, MA M, WA 1.447 MNA,
(mm) 36728
{mm} 36.TS4
Yalve Senl (Exhaust) [in} 1.067 1.06G7 1.067 1.192 1103 1.254
Draerratar (in} 1.068 1.068 1.068 1.183 1.183 1.255
(rmm) PTAQ2 27102 27102 27T A0.zvr 31852
{mimj 2T27 27 127 2727 20302 M .302 J187T |
Yalve Stem Diameler {im} Acsa A0ED S0 2425 a5 I s
(tntake} {L)] 2100 ! 1 Aods 430 30 420
{mm) 7850 7823 7.H23 8.7 ALY g.700
{mm) 7874 7835 7036 ATz avie g.712
Valve Stem Dlameter {inj 3090 03 3080 LR A4l 3410
(Exhauwsi} (in) 3100 310 3100 2315 415 A5
{mm]} T.B30 T.850 T.8E] &2.861 .65 5 8Bl
imm) | T.874 7.874 7874 8574 674 8674
Valve Guide Digmeter 4] EIRNI) 310 A1 3444 3] 3440
(] 3120 A12Q Ry ln a0 34EQ LAdG0
{mm} 7.900 7.504 ¥.940 8,738 8738 8718
[rrm) 7.592% 7025 _TeEs B.7EE pT8a f.yem
After Agaming: Inlake {In}
fin] NA MA Ny MA, M N
(mm}
{mm;
Alter Reaming: Exhaual  ({in]
{in} A, N& A M a0, M,
Lram)
(mmj
Rey
775
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TABLE 4-1. DIMENSIONS AND CLEARANCES. SINGLE CYLINDER GASOLINE MCDELS

[ mooeL . AK A A K LKB NE
[ valve Stem Clearance (i) 001G COAD p10 016 a0 o018
Inlake [In} 025 L0025 Q025 025 A0ES 0035
(mMm} 0035 {025 0.025 g 0.025 n0da
{mm) 00464 1.084 Q. I','IE‘i G.0Bd .06 0.093]
VYalve Stem Clearance (i} L k) L0256 028 An2h A0EsS 0an
Exhausl fin} O] 0 044G Aoac L0040 Nalat 4]
{mm) 0.044 0064 0 [ 306 Q0Ba 0.0R4
{mm)] 0.1G2 010z J.102 Q.10 d.102 0.102
Valve Lilter Dlameter (3 (in} Ja7a 4TS N FATH 7474 TATH
{in} JdAf P ELN S0 FARG .T480 .rdan
{mm } 18,587 164957 15 2ar 143887 15,987 15,887
__ {mm} 19.000 1 19,000 18000 19 06 19,000 13.000
; Walva Lilter Bore {In) 7805 7E03 TEOS T30S TE05 7505
{in} 7515 7515 T518 TR J514 TE15
[mm} 19 D&3 18.063 19.063 19.063 19.063 15,653
(mm) 15 0BH 19.052 14 (2R 19.082 _19.068 i9.658 |
Yalve Clearance - {ir) .HIC 110 A0 SHBG J11a .L1an
Intake [Cold) (x) frmey . 3REG 0. 280 C.280 203 (.280 224
Yalye Clearance - (in} NI REK 110 LR R [ THED 110 M40
Exhaust {Cold) () tmmy | 2280 0,280 £.280 | O4be {1 260 £.356
Diameler Crankshall [ir) 1.6857 16857 1.6857 1 GGk 1 &8b2 19990
Main Beanng {in] 1.5865 1 GHGS 1.6865 2.0300 2 00 20000
imm) | 422i7 4% 317 a4a 817 R0 7AN S0, /8D 2 H
F [rnm) 42 837 a2 B3T | 42.82_-? o0 204 30,80 SLHE ]
Diameter Crankzhalt (in) 1 3?42 13742 1.3742 1.6252 1.6252 1.6252
Rad Joumsl tin) 1.4750 13750 1.3750 15260 1 BEED 16265
{rnmj 3d4.405 34,905 d=.4905 41,280 41,280 41 280
o __ fmm) 34925 d4. 525 ad 925 41300 41200 | 471300 |
Crankshall End Play [in} K (L H] 038 ;) .DCG SHOE
tim} g oz g 0132 01 ez
(mm) 0.203 Q203 4203 Q152 0.1sz a5z
[mm) G305 Q233 0.305 0305 0.305 0.305
Main Braring [in) 1.688 1 GR& 16588 20315 2005 Z2.0020
Diameter [Irm) 1.690 1.69: 1.6490 2 QDag 20040 2.0045
(mm) 42875 42 875 d2 §75 H0.838 s0els | B0.8B0
_ (mm) 46926 | 42078 af 926 BO. 32 S08)2 1 50502
Main Bearing Clearance  [in) .Caan Aoy L5 02 L0En 0 Q025
[im] L0040 L0040 A4 630 D00 . 0028
{mm} 0AaTE a.035 Q0% 0 06N 0080 1 O.084
N (mm} 0102 0302 LR [rs 0.075 DOGYE ! 0@y
Conhnecling Rod {in) I Bz 012 L02 a2 o
Side Clearance (in} 033 035 035 L16 16 016
{mm} 0.305 0305 0.5 Q.51 F.Oo 0.051
{mm) | 0.903 0. 300 0. 530 0. c0E 3406 0 ae
Connecling Red (in) Aamas L5 15 L2 o] 020
Beanng Clearance (in} A02& (R A5 OCEh L0 3L 030
{mm} 0038 0.238 0 Qs 0231 3051 0 0n-
. Amm} Q. OB 0.06d Q.0 06 WYy 0.078
Camshafl Bearing {in} AID15 LHE RulHRE a3 I D015 Q015
Clearance (in) A0 30 ao3a JELCl JLVR L0233
{mirm} 0.038 0L3HE 0.038 (ERI%1; {4.028 0.0a5
{mm} oM 1 DOTE n.07g 0478 0.076 0.0
Foolfisdes. See paga 4-25 Rer

174




TAELE 4-1. DIMENSIONS AND CLEARANCES. SINGLE CYLINDER GASOLINE MCDELS

——. — r :
| MODEL AK Ad MAS ¢ LK LKB NB
Camshatt End Play (im) L1 M Q03 LR ARG 003 D05
miz. Frin. v M. mmif. rmin. min.
{tram] (.0Td 0OTE 0.07% 0.07e G076 0.076
Irein. min, min mlL__ e, IToirn.
Camshafl Lilt {Im] 043 253 243 243 edd 300
) {mm) p 6972 6172 5.172 g.172 B.1/2 TR,
Camshafl Pearing () 13760 1.3760 1, 376D 137E0 1.37G0 19763
Diamater 1 (in) 13770 1.3770 1.3r70 1.37 7 AT 13770
- (e} | 24,950 a4 850 24,950 44 550 34.050 34 950
G frvn) | 34975 a4 976 34,976 31976 34076 | 34976
o] Camshall Bearing {in} 1.3760 1.37e4 1,576 1LATED 1.37E] ~.aran
© Dizmeler ¢ {In} 1.3770 1.3770 1.377d 1.2770 1.3773 1.3F70
- {mm]} 34,850 24,950 34 950 34.900 3950 34,0950
% {mm) 34976 | 344076 RERETL RER: o 14,976 24,978
Camshaft Bearing fin)
=
o Blamatar 3 (in) M, M MAa A M, MA
is {mm)
O [mim} _ L )
5| Camshafl Joumnal {in} 13740 1.3740 1.2740 13740 15740 1.3740
(£ Diameter 1 [in] 1.3743 1.3r745 13745 1.3745 1.3745 1.3745
© (mm] 34900 34,900 34800 34500 34 900 24.900
%_ N [ ) 34.912 S4.012 J4 8132 34012 34.912 S4.91F
| Camzhaft Jowurnal )] 13740 1.53740 1.3740 1.3740) 1.3740 13740
2| “Biameter 2 gny | 13745 1.3745 13745 1.3745 18745 13745
= gmm | 34EUD | 34500 34.500 34 9041 34,930 34,500
= tmm} | 34912 34,912 54512 14 512 34,9172 34.312
£ | camshall Journal {in}
O| Dizmeter 3 {ram) M A M MA NA MA
y— {{i“]]
— i
O —
3| Ignition Point Gap {in] 022 022 020 020 a2 02
Sl (mm) | 056 0.56 .51 0.51 DE1 | 081
E| Spark Plug Gap L} o025 0.025 0025 C025 0.075 0.075
. (Gagoline) (mm} LG4 .64 0.84 0.54 (. Bd 054
Q| Spak Piug Gap {in} L15 018 .08 g nie A8
| (Gas) {rmm]) .46 045 0,46 0,46 £. 46 045
o | lgnilign Timing: Gasoline 191804 149-1EA0 19-1800 14 24 23
4'5 Ceg. BTC (Running) 25-3000 ¢ 25-3600 25-3600
O | lgnilign Timing: Gas 9-1800 191804 19-1A30 13 24 22
% Deg. BTC (Running) 2E-JE0D 253600 25-3600 B
Infection Pump Timlng A M2 HA M MA P&
Morzle Opaning (F3I) A M KA, A MLA M
{N+m;
Compressign {PSI1) BS- 105 AL-105 a5-105 100-320 100-120 105 115
15ea Level) IkFa) [ESE.5-T24.0(BEE.E-T24.0 £55.5-F24.0 | ©09-85Y E89-327 | F2da)-TS30
Flicker Painl Gap 1143 D20 .0 20 MA A &
(mi) {51 Q.51 @51 Q51 B
Slart Disconnect (hn) LY M8, WA, (A} Ma MA
{mm}

4-4
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TABLE 4-1. DIMENSIONS AND CLEARANCES. TWO CYLINDER GASOLINE MODELS

another free manual from www.searstractormanuals.com

CCK CCOKA MHA&, NHB, JB
MODEL BF MOCK CCKB MH HHC MIB
Numbear af Cylinders Z 2 2 2 2 2
Displacemenl [in?) di.3 50.0 a0.0 60.0 Gl BD.0
_ fem?) G6E0.0 B15.0 8140 380 3 S9BL.S Q8.7
Siroke {in} 7 625 3.4600 3.000 3,000 3.008 % BI5
[mm) BE.6Th fE20 7E.20 620 7620 QEE ]
Bore (Honed) imy | 31248 32480 22400 3. EBZS 3 5625 3.2495
{im} 31285 3. 2000 3.250D0 30635 35635 3.2805
{mm} | 74362 52.525 B3.525 ) 47 0. 485 B2 537
(mm} 72,388 EZ.550 232 350 2.5t3 | Ba.5a3 B2 563
Fiston Diameter (%) fin} q.t225 32455 5. 2465 3 6D 3 5600 32470
{iny 31235 % 2ATS 3.24750y  2.5610 35610 5. 2480
imm} | romtz 22 41 a2 451 50 424 ap, 424 Bl £7L
_ fmim } T9.337 ar diy HZ 4B7 B 444 20,449 %
Measuremenl Taken al (1) x X X X % *
Clearance in Cylinder {in) o0 IR L0115 A015 D05 amez
in} a0 D033 0025 | 0035 D35 £33
{mm) 0.035 (R HEL: 0.038 0.038 D38 .M}
[mm} 0.078 D63 4.02% 7.084q 0.0EQ 0.031
Ring Gap find REHY] L1an 100 L eI Lo LR 1L H
fin} L0200 DE30 230 L1200 LE00 Q20
(mm} 0 PS4 0.254 {254 0254 0.25d (0,254
L (mm} 0.208 0.054 05eq | 0.5CE Co0B H
Fiston Pin Diameler E‘ fin) Bavh . 1aa0 TERO 7500 .7ROD grgd
fin} BB R Ja0e - ra0Z2 SO
(mm} 17463 RS0 14.0a0 19.050 19.057 £5.143
[rrHm) |_ 17 468 19.055 19055 19 055 15055 25.7d5
Pigton PIn Fit in Rad {in} a0z L1002 L0az NE 10K Aooa2 AXI0E
' {In} 004 0ot DCaT Laor ooar 07
[mm) (R4 ) 0.008 0 a5 C.a0% 0.003 2.005
D (mm) RARIY ani1a 0.C18 018 0.913 4018
Pigton Ring Groowe (in) La00 LS LCHED alriats Tass Q9E]
Width No. 1 {Top) {in] LELD BT 970 {1985 D063 (871)
[mm} 2 03e 2,435 c4iB 2 425 2026 24318
(mm} 2037 24464 2454 2 451 240 2 464
Pizlon Ring Groove i) A0 0a5s5 L9855 L0555 Ri.= RN L8455
Width No. 2 {in] Aa LO%GS NLBE JI0AE i 2140 0865
{rmm} 2.032 2426 24z6 2.426 ) 24268
B _ {Pem] 2.067 2.451 2 451 - =457 2.451_ 74451
Flslon Aing Groove (in} TEA] 1850 g: | B30 132D J1BED
YWidih No. 3 (fn) .*BEQ 1895 Ta9h L1esn 1880 1835
(] 4775 4. 775 4 /75 4578 4775 1. 775
(] 4. 200 _d.El ! 4.813 <. HO0Q 4 E00 d,A13
Fiston Ring Groove
Widih Na. 4 LAFY A nA B MA MA
Side Clzarance fin) 020 020 020 20 020 oen |
Top Ring {in} g Aa0 .DED LR a0 086
(mmj 0.0 U TH 0.503 &.508 0.5495 +4 304
| ] fam) | 1.018 2.022 2032 2.032 2.0z 2,03
Footnotes. See page 0-24 Rov
7-75
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TABLE 4-1. DIMENSIONS AND CLEARANCES. TWC CYEINDER GASOLINE MODELS

CCK CORA MHA, NHE, JB
MODEL -1 MCCK CCKB HH MHC MaJE
Valve Spring fin) ; 1.662% 1.6620 1.6620 1.66E] 1.6820 .BT30
Free Lenglh (mm) | 42214 41,214 de 214 42 14 42,714 47 625
Valve Spring {in} 1.3750 1.4750 1.3750 1.3750 1350 1.5280
Compressed {mm} ad 825 J4.935 34 925 38 425 3#'--925_._' 32,31
Valve Spring Tension (b} 7= 71-T9 £i-Ta I-'o 71-T9 ar-ar
Open [133] B8-10.% H8-10.58 BA-10.5 5.8-10.9 8.8-10.9 12.0 134
Yalve Spring Tenslen {lb] Ja-47 30.a2 Ja-47 Je-43 33-47 45-49
g Closed (M) 52558 | 52558 525 58 £.25 58 5.25-5.4 6.2-63
d valve Seal Angle in Deg 45 45 45 45 45 a5
u] valve Face Angle in Deg  Extini 44 44 44 44 4 45
Q Yalve Seal Widlh () | 031-047 | .031-0d47 | 031-047 | 0O%1- DaT E31-Ga7 | 0d7-063
; . (mmj | 4.79=1.184 | 0.79-7.184 | 0.79=1.194 1 0.73-330 0./9-330 | 71941600
Q Yalve Seat {nlake} (in} 194320 1.443 1.59545 1.4L645 15470
H Bore Diameter {in} 1.444 A, 1.444 1.E655 1.45655 1.6440
S fmm) | 36657 3B.B52 39.733 39.738 38,294
H {m) 3667 36.678 S0, 784 208 @ 3e
(O Valve Seal (Exhausi) {lm} 1.1890 11850 1.1890 1.2E10 1.2510 1.3614
+J Hore Diameter tin} 1. 19400 1,190 1 1040 12520 1.2520 1.362]
g {mm) | 3g.200 50,200 A0 200 1775 81775 31 569
8 {mm) | 30225 30.226 a0 226 31.204 31,800 34 555
V) ¥alve Seat {Inlake) {in} 14484 1 4460 1 5694 1 5540 1.5500
g Diameter {in] 14470 A, 1.4470 1.5700 1.45004) 1.5510
; fmm) JB.T268 JETZE 24 853 J9.853 38370
> ) 36,754 36, 7o4 S.A78 J9.374 39,395
—| valve Seai (Exhansl) [in] 11820 1.1829 1.1920 12550 1.2550 1.3640)
E Diameler im} 11830 1.1334 1.1%30 1.25660 1.2560 1.3E20
O (mm) 30277 27T 3027 J1.877 31877 24 BdG
. {mmj | 30302 0302 30,302 31802 51.902 44 571
‘g Valve Slam Dlameler tim) 3425 dazs 3425 3425 3425 3405
| tintake) tin) 3400 2430 3450 430 3430 a5
(o] {mm } BT &.7a0 B. 700D B. 7O &.T00 B.G49
e {rmmj 84112 g2 grig B.Fi2 8.712 I
| Yalve Stem Dlameter (i} 3410 A413 3410 ) S414 3405
Q| (Exhaust) {in} 2415 3415 3415 315 AdE 3415
Y= {mmj 8. 6461 4661 3,661 .65 B.651 5 Eag
GL) {rmm]} 5674 BG74 EB74 it BT 4 BETS 6fa
Ll ¥alva Guids CHametar firt} 23440 3440 Sdd0 3440
o) [in} 3480 3460 3460 4B 515, MA&
c {mm) 5.728 8,738 BT3B H.72B
© {mim} 4.756 & 708 8. FEB B.738 |
Alter Reaming: Intake (in) RESS
(3 HA M8, A MA MA L3435
(mm) & 700
L [rnm) ar25
Afler Reaming: Exhaust  {in} 445
fin) h& A A, g £ W cr o1
(mm) B.FS0
tmm) | ] I B7T6
Hew
.76



another free manual from www.searstractormanuals.com

TABLE 4-1. IMENSIONS AND CLEARANCES. TWO CYLINDER GASCLINE MODELS

J—

CCK | CCKA NHA, HHE.| JB
MODDEL B BF MCCK | CCKB NH NHC M.
Yalve Stem Clearanca fim} 017 . LO0 LMD AN S0
bntake fln) Q025 RS A025 LF35 A2 Q0
(mim) 0025 0025 025 {025 {025 S
_ {mm) o (54 (.084 0,054 G064 G Ogd 3076
Valve Sterm Clearance Lin} 025 D25 25 L4025 (KI2E SN0
Exhzust fIn} RLAET] D040 Q140 NEAT] LKHD KIS0
{mm} 0654 0.064 0064 .34 UG J.076
gman) | 02 0,162 0102 0102 3302 | (aE?
Yaiva Lilter Diameler (53  (In) 74715 FdTh Fars TATS 7475 8725
{ir} 1480 1480 T4ED 7230 7430 BTA0
fmm) 18987 1E.B87 18,987 1B.9E7 18.987 22 162
fmm) | 19000 18,000 18000 | 18,000 2e17a |
Yalve Liller Bore {in) FEOS JES A0S 7EOS TROG BTER
{in} 7515 T515 7515 TE15 7515 H7ES
fivirn] 15053 19053 15063 19063 19.0683 a2 238
(mm} 12038 18.LA% B 19.028 T5.0RE 22.263
Yalve Clearance - ({in} BED .UDT"DE} o 30 A0ead 020 ()
Intake {Cold} trmm) C.203 Q178 0173 {4006 .07 0505
Yalve Clearance - (ir) .30 L1180 Mel 100 a1 0180 @
Exhausi -['C_uld] mmj 0320 0. 405 0,408 254 0254 .38
Diameler Crankshall fin} 1,9992 1.88992 1.0998 1.3852 1S54z 2.283T
Mzin Bearing ({in} 2.0000 20070 24000 200080 2 0000 27445
[rrarmi) S0.T30 A0, 7a0 50780 20 TR B0 7B o A0
o (mm) S0.500 50 B0 0800 | 50804 0,80 a7.C10
Glameler Crankshalt [ir) 1.6B250 16250 1.6250 1.5250 1.6280 20597
Rad Joumal {in} 1.6257 16262 1.6252 16253 1.6252 2.0805
(mm) 41275 41,775 41975 a1 §75 41375 5236
. _ﬂm] 41,280 41,280 41,280 41,284 41.260 5337
Crankshall End Play [im) D 0GR A0 GG Q050 o1q0
fim} G120 015 0120 A0 .00 D150
{mm} [ D152 0.152 0152 1.127 0127 0.254
B (mm} [.305 (305 0303 0229 0229 .38
Mein Bearing [im) 2.0015% 2.0020 20715 0ms 20015 2455
Dlemeter [im) 2.0040 E.I:IDEI"J@ 20040 2.004d0) 2.0540 2489
(rm) 30.838 50 &40 SC.4858 90.835 S0 858 =t
(o]} 20.902 S0.880 | SCA0? 20 802 50372 B2zl
Main Bearing Clearance  (in) C25 0025 CO2S L0025 DGes a4
[in} Rraxl) L03E £a38 ulaxt; oo L0052
[rm} 0.4 0.064 £.06q Q.064 0.ChE4 £.036
i (mm]} (K 0.087 L 097 0.087 o.Gar 0.132
Connecting Rod {im) 2o 020 RLe 0024 OG0 Q020
Side Clearance {im} B0 Mo KIELTH) a0 0G0 J160
fmm) 0051 0.081 0.051 0.051 DG 0051
fmm) 0406 0,405 G408 0. 405 0408 .406
Connegling Rod {in} 020 03 A0S 005 05 0010
Bear|ng Clearance {in} H33 .1}323 O3 0GE23 .23 0033
[rmm) G051 a3 a.013 0413 o3 0.025
| imm) 0054 0.358 0.058 0.658 BOasSE 003
Camshall Bearing {in) .0ais 15 D015 x5 Las ooz
Clearance (in) 0 0030 L0 0GE3aa A30 a3y
tmm) 0038 0093 Q.0%8 0.038 (.058 Q.03
[ D.oOvTs 0.Cre J.07& 0.076 L0756 0,094
Faoaingies, See page 4-25 Ry
775
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TABLE 4-1. DIMENSIONS AND CLEARANCES. TW{O CYLINDER GASOLINE MODELS

G-5

CCK CCKA MHA, NHE, JB
MODEL BF MCCK CCKB HH NHT Mg |
Camszhall End Play {in} X)) A030 L3 SX20 S0 FF0
fin} Irif. M. M. .M20 a1 0330
[mm]) 0.076 0076 g.nve 0076 0OveE 0Ars
_ (mm] — = - 0.305 (.305 0.891
Camshafl LiH fIrt} 300 R 243 3K Rl H
B _ ~ {mm} TB2 B.172 6172 7.62 T8z
camshait Bearing (k) 13760 1.3760 1.37E0 1.37860 1.3745 2.2510
Cramater 1 in} 1.3770 15770 1.3770 1.3770 1.3780 225

E [} 24 950 A4 350 44950 34 850 348912 b

g trmm ) 34.976 44,975 24078 24 978 24.4960 RI.ZP2B

:; Camshall Bearing {in} 1.3760 15760 1.5760 1376 1. 50

— Diameter 2 ({in} 1.3F70 1.3770 1370 13770 M, 1.191

c tmm) | 34850 34 950 34,650 34950 3200

d ~ (mm]} 34976 24 576 a4 916 34,976 a0.251

g Camzhaft Bearing (in}

S Dlameler 3 tin} M A Ma MA, MA b,

8 ({mm]

O {mm)

| Camshall Jowmal {in} 1.3740 1.3740 1.2740 1.5740 1.3740 e 2000

7 Diameter 1 {in} 1,3745 1.3745 13745 1.3745 1.3745 2 2R05

E {rrrri) 34900 34 500 34900 34 90 34,900 5F 154

) [mn:'p!___3-'1-.912 812 34312 34912 34812 s 163

YUY camshatt Joumal iy | 15740 1.3740 1.3740 1.3740 1.1875

<| Dlameler 2 (in} 1.3745 1.3745 1,3745 1.3745 MA, 11880 (7

< {mm) | 348200 34.900 34500 34800 i [

; (mm} d4.512 3d.2H12 3-1-__.31 2 A4 2 075

e Camshall Journal tin)

Ol Diameter 3 {mm} Pl MA MA M Ma MA

= {in}

— fram}

% Ignilivn Polnl Gap (in) §1 A5 L2040 a0 A2 .man Q154

c {im} M. M. e, AQIMm. raem. 21D

© {mm) 0535 0. 508 0508 0,508 0.4 427

& (mim]) Mar, NG, nam. Mo nam, 0533

Q| Spark Plug Gap tHn) 0ng i 025 025 n25 025

g {Gasaline) (mm) 0635 0635 G535 B3 0.635 0635

| Spark Plug Gap Lim} A& M5 K1) 018 Me D25

Q: [Gas) {mm} Gasy 0457 0457 Q457 3,457 0.535

N — - - B I -

| tgnition Timing: Gazotne 21 1? 4 20 &5 25

Qi Deg. ATC {Running) I _ 1 _ _

Of Ignilivn Timing: Gas s 24 24 ag 25 @)
Deg. 8TC (Running] ® . N S B
Injeclion Pump Timing M MA P hA NA __ Na
Nozz2le Opening [PS1} M& A MA M, M M

|B*m} )
Camprezglon eS| 110120 1 100-1200%)1  100-120 100-120 115 120-145 ()
| _{Sea Level) {kPa) {755 0-827.0 |GR0.0-8F7.0 | 585.0-827 0 [ 689.0-027 T B2 D-Ogt
Flickar Painl Gap [in} MA M MA Ma MA M4
[mm} —
Start Disconnect {in} W M& M A A & 024
{rrim} 0.508
Footnoted, Ses page 4-25 Ry
795
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TABLE 4-1. DIMENSIONS AND CLEARANCES. FOUR CYLINDER GASOLINE MODELS

MCGOEL

] = MJC CRJC
Murmber af Cylinders 4 4 4 )
Digplacement Lir) 120 120 Y20
{emd) | 1.971 litre | 1.971 hira 1.871 birg
Stroke () a5 3.525 3,625
{mm} | 92076 G2 TS 22.075
Bure (Honerd) (in) J.2485 32495 2.2495
(ir]) 3.2505 32505 32505
{IarL) B2 /37 B2 53T 82,537
o {mm} B2.oe3 B2 BB &2 565
Pizlgn Diameler (i) 3.2470 3.247 3.2470Q
{im} 32480 32480 3.2480
(mm) G454 B2 454 £ did
{mm) | B2.495 B2 403 £2 493
Measurement Taken at (7} - § x A ]
Clearance in Cylinder {in} 2 AxIrE amz2
{in} 0032 aE2 0032
(mm) 0.0:30 0030 0020
{riim]} 0.081 0081 0.081
Ring Gap (in} 0100 0100 10D
[in} 200 L0 a200
{mmj 0.254 0,254 0.254
{mm) 0.508 0.508 . S08
Plzten Pin Diameater (i) 3% gBay . gEa9
(b} As0 =12 A1 B T~ % 4
i} | 25144 25.144 25 144
{mm} | 25149 25145 25.140
Ptzlan Pin Fil In Red (in} 00z 41T 02
{in} 007 7 A0y
(mm} d.005 Q 05 00035
[mm} G016 oo b DE
Pislgn Afng Groove (in} La25 2935 25
Width Mg, 1 (Top) {in} 35 935 335
(mmj 2.350 £2.230 2350
L (mm) ¢ars 2375 2ars
Piston Ring Groowe {in) LH25 0935 825
Width Na., 2 {in} ARG5S 1235 L3S
{mm]) 2.350 2.350 2350
. () .75 2373 2375 |
Piston Ring Grogwe {in] L1860 13640 1880
Width Mo, 3 {in) 8BS JRGS .1885
tmm) 4. 724 4724 d.72d
fmm) | 4737 4,737 4,737
Piston Ring Groove
| Width No. 4 NA MNA M,
Side Charancs [In} Q20 A0 A0
Top Ring {Im} .0an L0840 .oRED
{mm) 0.050 .05 G050
[(mm} 0. 202 0.203 0.203

Fopmoies. Son pags 4-3%
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TARBLE 4-1. DIMENSIONS AND CLEARANCES

. FOUR CYLINDER GASOLINE MODELS

MODEL JC MJC RJ4C
Valve Spring (in} 1.8750 1.B87ED 1.8740
Free Lenglh {mim} 47 B2R 47 625 47 625
Valve Spring (in} 1.528% 1.5280 1.52480
| Compressed Length {mm) | BE812 Ja.g11z2 38,8112
Valve Spring Tension by | &7-97 (s | B7-97 (9| &7-07 (3
_ﬂpEﬁ_ ) __ IN] 12-11.5 12-13.5 13-13.5
Yalve Spring Tension (b} 45-49 45-45 45-40
Closed N B.2-B.4 G262 G.2-6.8
O alve Seal Angle in Deg 45 | 4 45
|8’ahre Face Angle in Deg  Ervim d5 a5 45
|Wiaive Seal Width {in) | D47-0683 | 047-063 1 047-083
© {mm) | 1.2-1.6 1.2-1.6 12416
Falve Scal Bore {in) 1 547 1 547 1.547
oDIameter {Intaka) {im) 1,548 1.548 1.543
(mm) 3o.Po4 39734 38,794
- Amm) | 29319 3931 39.319
(dalve Seat Bore fim} 13610 14810 1.3610
oD lameler (Exhauwst) fin] 1.3620 1, JGEd 13620
S {mm) | 34570 84 570 34.570
N {mm) | 34.583 34.595 34,555
Qalue Seat [Intake) fin} 1.550 1.950 1.553
(.Q[Jiameler fin} 1.5510 1.5510 1051
= (mm} Awarn 304376 J9.37)
_ . {mm} | 38395 39,395 39,385
alve Seat [Exhayst) ()] 13640 1.3640 13640
Diameler () 1.3650 13650 1 3650
{mm) Sd, 546 34 648 34 546
{mmj | 34671 34671 3E 6T
Yalve Slem Diameler lin} L L S A4035
(Intake) [In) 415 3415 A5
{mm) 850 E.B50 B.E50
{mm) 8.6574 8674 BE74
alve Stem Diameler (in) 3405 5405 A405
(Exhausl) [In} e 0y 1 S3d15 a5
{mm} 465 8850 B.650
tmim} 8674 A.ET4 BG74
alye Gulds Diarmeler [in}
(in} Ma MA A
(mm}
L (mm}
fler Reaming: Intake L 3425 3425 3425
(ind L3S 2435 LY
(mm) B, 700 .70 &7
| {rnm} 8.725 B.725 g.7e5
Afler Reaming: Exhaukl {in) et L Sda5 L3445
{In} LS 455 3ahS
{mmj) 2. 750 B8.750 8.750
tmm) | 8775 it 8775
Fogingbos. See page 4-25 Aey
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TABLE 4-1. DIMENSIONS AND CLEARANCES. FOUR CYLINDER GASOLINE MODELS

'_HIDEEl._ _ o 4= MJIC RJC
Yalve Slam Clearance {in} 0010 D010 a0
Intake tind L0030 L0630 A0S0
(mm) G025 0025 0,025

{mm} 0.076 0.075 0.076

Valva S1em Clearance [Inj 030 0O03d .003g
Exheust (in} RLilC ] LHIS 050
fmmj 0076 G.O76 0.076

_ ______pnﬂg u1g§ _ﬂjz?_“ &13?
Yalve Lifler Dlameler E} {in] BT2S BT25 A7as
{im) BTAN BT3D 8720
(mm]) 22162 22162 22184
(mm] 22174 22174 22174

Valve Lilter Bore ) E755 arak 8755
tind Ar6S BTES Hres
() 22234 22334 2,234
_ {mm} 22283 22,263 22264

Yalve Clearance - (in) 2D G150 .30
Inlake {Cold) {mm}) | D305 0.381 0381
Yalve Clearance - (In) MG D2} L0200
Exhaus [Cold) {rmm) 0381 a.504 0.50%
Diagmeler Crankahall {in} 22427 22427 2.24927
Main Beanng {in) Z2.2435 22438 2.2435%
{mrm) CE.QES o6 965 .95
(mm]) 56985 ki 38,983
Errameter Crankshalt fIn] 2.08497 2.05ha7 2 0597
Rod Journal [in}) 20605 20605 2 060
{mm} [ 52318 52316 58315
. {mm}} 52337 52337 82.33r
Crankshalt End Play [in) i L0100 0103
{in} A1540 150 Q15D

(mm) 0.254 0254 () 254

() 03581 0.381 0.3B1
Main Bearing {in} 2.2450 2 PA5g ¢ 2450
Diameler {in} Z.2489 22489 2. 24ED
fmm) | 57.046 RT.046 57.045
| o _lmm} | 37122 ari22 ST 122
Main Bearing Clearence  {In} 24 024 2024
{im} D062 62 052

{mm) 0061 0061 0.0

tmm) 0147 0157 0157

Connecting Aod {In} 0020 A02G 20
Side Clearance () LW A1ed | .ME0
{mm) 0051 ansti  p Os

{mm) 0. A0E ¢.406 0,408

Connpecting Red tin) A0 L0100 0010
Baaring Clearance fir) Q033 L33 L33
(mm) 0.025 0.025 0.025

(i} 004 0.054 0.084

Camshafl Bearing (in} aniz .oz ame2
Clearance (in]) Q035 0T 0037
{mirm} 3.030 D30 Q.034

(mm} O O 0.0m4 0,054

Faandien, Sae phge 4-25

Rev
T-1%



another free manual from www.searstractormanuals.com

TABLE 4-1. DIMENSIONS AND CLEARANCES. FOUR CYLINDER GASGLINE MODELS

e ——

MODEL JC MJC AJC |
Camshall End Play 1)) RHIE] AT LT0
(i) A3 0350 .B3g0
{mim} r.178 0.178 nA7E
{mmj (.o 0 251 (7. Cr2t1
Camshalt Lifl (irn]
{mm) () (43} (3
Camshalt Bearing (in) 2.251 2.251 2.281
Diameter 1 {in) 2283 2.253 2,353
{mmj STATS 37175 STATS
i . _[m_r!ﬂ_ _5?.2‘26 ._'E-T.EEE- __E.E"Eﬁ ]
Camshafl Bearlng {irv} 1.2600 1.2600 1.2600
Digmeler 2 lim} 1.2630 1.28205 il 1.263]
(mm) J2.0M 32.004 J2.00a
{mmj ! 32080 32080 32.080
Camshalt Bearing [in) 1 739) 1 1840 1. 132
Diameter 3 (In} 1.1810 1. 1910 1.1910
(mm] 4 204 An.00 1. 20
(mm} 0 251 30,231 H 2510
Camzshalt Journal [in] 2.2503 2.2500 2.2500
Diameter 1 (in} 2.2505 2 20055 22505
[ran) a7.150 57150 37.150
(mim) | 57.163 57.153 67163
Camshatl Jeurnal {in] 1.2380 1.2380 1.2580
Diameter 2 {in} 1.2582 1.2582 1.2582
fmm) | 31.953 31,954 41,953
{mm) 31.958 319548 31.958
Camshafl Journal {im} 11875 1.187% 1.1875
Diameler 3 {in} 1.1B80 1.1880 1.1880
{mm} | 30163 30163 a0. 163
({mm} 0175 30175 J0.7¢5
Ignklien Point Gap Lin} Q180 0180 AO1ED
in} e 0220 0220
() (45T 0.457 G457
{mm) th 554 654 0.553
Spark Plug Gap (n) | 23S pom | B35 nom | 035 nom
(Gasoline} (] 0.85 g8 D89
Spark Plug Gap (in) | .03 nom | G35 npm | 035 nogm
{Ga) [mm} (.88 089 0.89
Ignitlon Timing: Gasoline 25 25 25
| Deg. BTC {Running) I )
1gnitlon Timing: Gas
| _Dag. BTC (Running) @ E __._@__
Injeciten Fump Timing MA BA M&
: Nozzle Opening {PSI) M PA MA
P {M=m)
Compression (PS5 | 12014005 120-130 (| 120-140(5)
[Sea Level) (kPg) | BZ27-965 827-955 B27-065
Flicker Peinl Gap tir} M& MA MA
_____ _Amm}) 4 ]
San Disconnecl [in) JRO0 0200 0230
{mm} bO.51 0.51 0,51

FooM pbes. Sea paga 4-25
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TAELE 4-2. DAMENSIONS AND CLEARANCES
ONE AND TWO CYLINDER DIESEL MODELS

oJB
MODEL DJA MDA DJBA MO JE MDJE
Mumkber o1 Cylinders 1 1 2 z 2
Displacement [im™} 300 Rl | B0 BD.A Ta.0
(cm?) 493 0 4530 BAE.0 SBE.0 1.1£3 hiteg
stroke (fr} 3 525 Eh2h 24620 3.625 1525
{mm) § 32078 92 075 92475 98075 82075
Bore [Honed) {in] 5. 2495 3.2495 3.2d95 3 2495 24505
fim} 32605 A.2505 3 2505 3200 35008
fmmj 852537 ge.sar 82837 8z.5a7 BE.BAT
[imim) 32.5153 _BE.EE-E EF.'_._E-'EEI A2.563 apaia
Piston Dfameter fin] 32430 A.2430 J.7439 A.2430 34930
tin} 429490 32440 3.2440 3 2440 3.4940
(mm)} fa.arz 32972 82372 | 82372 &B. 722
({mm) 82305 82,308 B2.z38 | 82354 a8g.Tda
Measuremenl Taken at l!:l':}___ 3 x ¥ : % X
Clearance in Cylinder (k) 055 M5s 055 00ES il
fin) L0075 0TE 075 075 Aa7s
{mm} ﬂ.ldl} 0140 @ LRt E} 0140 @ 0140 @
N {mm} | 0.590 0140 {!-.EEL_ a18d 3%
Ring Gap (in} 0100 0100 C1a0 104 0100
{In} NP F 200 LBEan 0200 0200
(mm) 0254 0254 0.2584 d25d 0.254
trirm) 0508 HEAITE 3.50% {508 0.50%
Fislon Pin Diameler {in} SA95 i) BSR4 L 9A5% 2849
{inj sl ga0 B+ <o) I B+ ] S401
imm) | 25143 25,143 25143 1 25143 25,147
o {mm) | 25143 25 149 25145 7 26.14% 26,149
PFiston Pin Flt in Rod [in} L2 o002 02 SH0Z K2
{in} .0po7 LT Do Ba07 .0oaz
{mm]} 003 0. (5 0.005 Q.005 Q.05
{mm) AIIRE oog | Ddg 0.018 Q.o
Fiston Ring Grogwve fire} L9 AE70 Q97 470 .09ra
Widlh Na_ 1 (Top) (I} LJSEQ J¥as0 C3A0 a0 D950
(mm) 2464 2.464 2. 464 * £E54 2,964
o {mm) 2 4349 2. 430 2.489 i 2483 2.&-!39_
Flalon Ring Grogve Ir}) a2t .ARE 0965 Hes L9685
Widih No. 2 {in} LAT5 rars A975 : TR [12T5
{mm} 2451 2451 2481 | 2451 2 451
[T} 2477 2.477 2477 i »> AFT 2.47T
Pitlon Ring Groove {n) 0965 D6 0985 1 0985 365
Widih Mg, 3 {in} 04975 0975 [Qarn GaTs 0975
(ritmi 2451 2,451 2.451 2.451 2451
| {rmimj 2A77 2477 2477 2.dFF 2477
Fiston Ring Groowe {in] .18ED 380 1530 JAEA0 . TEBG
Widih No_ 4 {in) S1895 885 L1595 ABRS 1885
{mm) 4,775 4775 A4T75 4715 £,775
{mm) 4 B13 4813 £E13 4.813 a8T3
Side Clearance {Im} 20 L0EA J2n 0023 K20
Top Ring (I} b 10 L0Bd .0 L1060 AMIED
{mm) {.050 a.0s0 005G 0 050 0.a50
{mm) Q152 0.152 se 0 152 D182

Foningten, 35¢ page 4-25%
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TABLE 4-2. GIMENSICNS AND CLEARANCES.
QONE AND TWOQ CYLINDER DIESEL MODELS

DJB
MODEL _ oA MDJA DJBA MCJB MODJE
Valve Spring {in} 1.B750 1.8750 1.8760 1.8750 1.8750
Free Lenglh fmm) | 47625 47.625 | 47.635 47635 47 625
Yalve Spring {in} 1.5280 1.5280 1.5584 1.5280 1.52480
Compressed Length {mm] 33,81 38811 _3a.31 3E A1 38.A11
Yalve Spring Tension {Ib) g7-87 ar-a7r Br-a7 B7-a7 B7-0r
Open (N} | 120-134 | 120134 | 120-134 | 120-19.4 [ 12.0-13.4
&l valve Spring Tensign (Ib) 45-48 d5—:0 d5-45 A5-45 45-43
8 Closed (N} 5.2-6.48 6268 | 6268 62-68 - BZ2AA
) Yalve Seat Angle in Deg 45 45 45 45 ag
f__U_ ¥alve Face Angle in Deg  Exvin 45/4¢ 45,42 d5/47 43742 4542
Cl| ¥alve Seat Widih {in) | .047-D062 | .047-063 | 047-063 | 047-063 | .047-068%
© ~tmm) | 1.2-1.5 1.21.6 1.7-1.5 1.2=1.5 1.2:1.5
& Valve Seat Bore Gin) | 13810 | 13810 13610 T 3610 13610
Q Diameter |Intake) {in] 1,3620 15620 1.2520 1 3620 136240
O {mm) | 34570 34.570 34.570 34 670 34570
© fmm} | 34.585 34,545 54595 34.595 34595
1 Velve Seat Bore {in} 1,3540 1.3640 1.3640 1.3840 1.3640
g Diameter (Exhausl) {In} 1.3650 1.3350 1.5650 3650 1.3650
a {mm} [ 3454 34.£46 34546 34 fag 34 546
2 . {min} 34 871 34,61 34671 e Ja BT
S| Valve Seat Dizmeler {in) 1.9640 13640 1.3640 1.3540 1.3640
2 (Irndake) fin) 1.3650 1.3850 1.5650 1.3550 1 3650
b= {mm} | 34645 34546 34 646 54 646 34,646
{mm} 24671 _34eM 34 611 24671 4,671
Q ¥alve Seat Dizmeler (in} 13643 L3650 1.3640 1.3640 1.3640
¢ (Exhaust} in) 13850  1.3BRD 12550 1.3650 1.3650
— {mr) | 346G - 34.84E 34646 3 G5 34 BAG
i {mm] | 34E71 . 34671 34671 84 BT 34671
C Yakve Stem Digmeter (Irmd SHOE 2405 . 3405 2405 3405
Q  (intake) {in} 41 1 540 3410 JHG 25410
g (mm} | 8648 4,649 8,649 .64 2,549
a {mm] | BEE1 8.661 &.661 B.6E1 8,661
] Valve Stem Diameler (n) ~3405 3405 ) 308 05 2405
| (Exhaust) tire) AL 2410 2410 3410 3410
d {mm] 8549 8644 B.E4S 8545 85449
g {mmj] | BEET .66 B.661 B651 | BB
8 ¥alve Guide Diameter A Ma M, L MA
g Alter Reamlng tind 3429 saps L2435 3425 | 3425
(Inrake} fin) S35 3435 3435 3435 - 335
(mim) gron ;0 &0 B, 700 aron - &.T00
i {mm) | 8725 5725 B, 755 8.725 8725
Alier Reaming tln} 3445 3445 1445 3445 . 3445
{Exhaust) [} ~HES 3458 .3d55 .d455 L2456
(mm) 8754 &.750) 8.7a0 B.750 £.790
{mm]} B.775 8775 778 | BT7S 8775
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TABLE 4-2. DIMENSIONS AND CLEARANCES.

ONE AND TWGO CYLINDER DIESEL MODELS

B
MCDEL OJA MDA DJIEA MEJB MGJE
Valye Slem Clearance {im] S s S L5 NN
[Intake) [Im} L0 ¥30 ¥ 030 330
(mm) Q08 0,038 0.03s Q.38 0. 38
. (mm) 007s 0.07TH 0.07TE 0.0 Q.07
Valva Stem Clearanca L) 00 Looaa Lan3a an3a .03aa
(Exhaust} tin) LOED LREQ 050 Ly p1] a0
{rmrm} 0075 0.074 0.07g 0 ovs 0.07s
{rmmj 0127 0127 Q127 Q127 0127
Valve Lilter Diameler (in} AT BT20 area 87do BP25
{in] AT30 ATaa Araa T3 BY30
{mm) 22.152@ 22152 @ 22.182 22 11132@I 22, 162@I
(mm) | 22174 22174 C2.2Td 22.174 22174
Valve Liler Bore fin} BTER .BTES ATES ATSS .&755
Hn} BT6S BTES ATE5 ATBS JEBTES
{mm| 22.234 Z2.228 22238 22.2:8 22 X398
(mmy} PO 22,263 c2.2ed ce 263 22.263
Valve Charance - (L} A1t 0200 |. .Caan LA%G Rk
Inlake [Cold) (mim) (.278 0,508 0223 {381 0.432
Yalve Clrarance - {ir]) OOED O .oa7ra LHED Rk H
Exhaust {Cold) [mm} 0.203 .508 0.17& 0,330 1432
Diameler Crankshalt {in] 2.2683¢ 2.2437 2.2437 2.24757 2.2437
Main Bearing {in] . Fadh 2.24485 2. 2445 2.0445 2.24d5
{mmj S7.0a0 GEAVL] S7.0d00) A7.000 aT.am
fmm) | 57010 st | sRm0 | sTam §7.010
Diameter Crankshailt [In} 2.0897 2.00597 2 0500 2-0640) 2.052a7
Rod Joumal (In) 20845 20809 20605 2.06805 20805
(M) 2.8 52514 L2424 52 3324 G2.316
{rim) A2 AdT £2.337 53337 L2337 o? .33
Crankshalt End Play finj Mg o0 10T 01030 LA00
{in} £130 015D O18L 0159 0150
{mm} .25 0254 3254 (.254 {.254
{mm} .38 L0351 | 938 0381 | ooz
Main Bearing Ciameler [in} 2.2489 2.2455 2.2459 22459 & 2455
{in] 2.2480 2. 24g0 2250 Z.2484 2. 2459
fmm) | 57.048 E7.046 ET.046 57.045 L7046
fmem) 57127 ST 5T A2E af 122 a7 A22
Main Bearing Clearance  (in) .14 a4 014 4014 0014
(in} ¥e2 ApE2 052 A5 D52
imm) 00326 Q036 0036 036 0.035
C(mm) | 0132 | 0433 13z §.132 0132
Connecting Reod fin] QR0 0020 D020 A0 ao3a
Skle Clearance fim) 0160 MED 180 D160 0160
(mm} 0.051 05 n.451 045 0.051
{mm] 0435 D40 0.4 0,406 0.40&
Connecting Rod (In} O0a 20010 gl [EHIW Qpi
Bearing Cleatance {In} 0033 4023 Q033 (R H 033
{mm;} 0025 0225 0.025 0425 G025
(mm) 0.084 | D084 0.084 _ D.0a4 o J8d
Camshail Bearing (im} Qo2 LT e 0012 LV R
Clearange () 00ar sy Q037 0037 0037
{mm) 0.3 0.Qz0 0.03) 0.030 .30
{mm) 00194 0094 Q.00 0.034 0.054

Foalnoies. See page de2%
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another free manual from www.searstractormanuals.com

TABLE 4-2. DIMENSIONS AND CLEARANCES.
OME AND TWO CYLINDER DIESEL MODELS

CLIB
MODEL D& | MDJA DJEA MD.B MDJE
Camahait End Play Lin} L0 0370 £000 00T DA
in] Rrich] 03490 Ricizli) 0350 .03a0
(rmra) (R = QITy G178 0178 0TS
{mm) Dggs | 0.9 08891 G.9M 0 521
Camshaft Lift :E:—.':;'-I.] @ @ @ @ @,
Camshafl Beating {iny | 22510 22510 22510 2.3510 22510
Diameler 1 [in} 2.283] 22530 2 2530 22530 2.3530
(min LT1Th a7.175 BT TS EF 75 T
{mm} { 37256 ST PR 5T 226 oy.226 57 226
Camshalt Baaring (In} 1.1850 1.1890 1.78840 1.1890 T 2500
Diameter 2 {in} 1.1914 11910 1,191 1.151Q 1.26830
: {mim} 20200 30,500 30200 20 206 32.004
{mm) 30251 30.251 20231 30.251 2080
Camshafl Bearlng {in]
Clameler 3 {im} M Ma M MA M &,
(mm]
fmm)
Camshafl Journal fIn} 2 250 <. ealh 3.25K] 2.2500 22500
Djameter 1 [in} 22504 224508 2205 £ 205 ?AR05
(mm) | 57.1EQ 57.130 57154 57150 57 150
(mim} a7 B3 57183 ST 162 57, 163 57.163
Camszhalt Journal (in} 11875 11873 11875 1.5875 LTS
Diameter 2 (in} 1. 1880 1. 1840 1.1820 1.1883 1.18&0
{mm) | 30.183 30183 30,163 3183 30163
B {mm) | 3017E 30175 50175 SHATE a0.175
Camshafl Joumal {im)
Diamatar 3 {in] M A MA M, A, P2
(ram)
(mm)
Igrition Poinl Gap [In)
{in]  Fa) MNA A M A [y F)
{mm}
| {mmj}
Epark Plug Gap (im) A, 1) MNA BJA A
(Gagaline) {rmm) |
Spark Flug GGap {in} A MA P kA P
(Gag) jmm}
Ignition Timing: Gasaline MA S M8 M Py
Deqg, BTC (Aunning}
Ignilion Timing: Gas M2 M M & Ma
| Deg. BTC {Running]
Injectien Pump Timing L 17 19 1% 19
Mgzrle Opening (Psl) 1800 T80 TSR} 1800 1&8CD
{MFEL_ 12.42 12.4% 12,42 1242 1243
Compression (PS1] | 350-400 A50-A40 JEC-400 350-4L G J50-400
(Sea Level) (MPa] [ 2410-2T7E | 2415276 1 24153276 | 2415-270 | 2.41 5-?._]‘3
Flicker Painl Gap fin) 0250 Q2560 A MA A
_{mm} - —
Slad Dike onnacl (n} A M A, -04490 D00 0440
{rmm) 1016 116 1.016 |

© Foolnolas, Ses pRhge &-25
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another free manual from www.searstractormanuals.com

TABLE 4-2. DIMENSIONS AND CLEARANCES. FOUR CYLINDER DIESEL MQDELS

MODEL | Do MDJC | MDJF RDJC ROJF
Mumber of Cylinders d 4 4 4 4

Qisplacement (&) 1290 1200 140.0 120.0 140.0

(lilres) 1.971 1.871 256 1.97%1 2 286

Slroke fin} 3.E2E0 25250 262540 16250 3.6350

{mm) QRS R 42075 Q2075 42 075

Bore {Honed) (hred 3.2995 32485 3. 4485 3.2405 340495

fit} 3.2505 32505 3.5005 32504 3.6005

{mm) 2537 S2.537 BE 837 B2.537 8% 887

{mm} | 82563 52563 BB.913 82 563 58913

Pizton Diarneter (n} 3.3 3.2430 3.9930 3.2430 34530

(in) 32449 3.2440 3.4940 3. 2440 3. 4540

(rmy B2.372 Bzare B8a.722 B2 %72 85.722

| (mm} T L A2 33w 2R T48 B2.334 E8.744
Measuremenl Taken at (39 x % X " x
Clearance v Cylinder [irn} L0585 0055 SHIES ansg [ FLL
{im] Q07 h L0rS SHTS OOTE LOOTE

(mmj | 0.240 @ 0. 140 0.140 @ HAETH @ (1. 140]

fmm) | 0180 0,190 0.190 190 0.1md

Ring Gap {in) 2103 .oan a0 0100 0100

[[13Y] 0200 030 R0 Q&K 0200

{mm} 0.254 0.254 254 0264 £.254

| {mm} {508 0.508 0508 Q.58 05038

Plalon Pin Dlamatar (i} 4Ea8 Sga4 0595 4389 .5E%3

(in) a0 ol | .8a0 S A

(mm) . 23.143 23143 25,143 20143 25,143

fmm) | 25.t48 25148 25143 23,148 £5.148

Plslon Pin Fil in Rod {in) Qg2 opz LRKE Rl Er Do

{in] a7 anoT 07 AT ea7

[mrmj 0005 IR [(3.005 O.005 0. 05

(remd a1 Q018 0018 g.ma oms

Pigton Ring Groove [imn ] AT0 087 a0 Q970 L0570

Width No. 1 [im) NLAEAN L1980 280 JHERG 0550

(mm) 2.464 2 464 24064 2.d6d 2. 464

{mm] 2489 2.489 2 489 2481 2459

Pizton Ring Groove fim} G5 LHEE e EH L965 0SES

Width Mo, 2 [in} 0975 AO87H 0975 Ers 0BTh

{mm} 2451 2451 2.451 Z.451 2451

{mmy) 2477 aATY L 2477 2477 2477

Figion Ring Groowa [in} LHES AHEL 1 OGS .HER OS8R

Widlh Ns_ 3 fin} CoTa a7 08vhA AHTE 975

{mini) 2.d51 2.451 2.45% 2431 24151

{mm]| 2477 = P 2.477 2477 2477

Fiston Ring Groove (In} 1880 TR0 1860 1880 AE8d

Widih Mo, 4 in} 1847 ARG7 J1BGS 1897 1397

{mm) 4775 4.776 4.775 4775 4775

{mm} 4.B18 A.4818 4315 4818 £.818

Slde Clearance [In} J0E D Qo DOE0 A2 0

Top Ring [L.3) QGa RLallH ML G0 Q06D

{mm) £1.050 050 0.0%3 0450 0.050

[ ) 0152 052 J.152 D52 2.152

Foglnohes. Ser page 4-35
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another free manual from www.searstractormanuals.com

TABLE 4-2. DIMENSIONS AND CLEARANCES. FOUR CYLINDER DIESEL MODELS

MODEL DJC MOJC | MDJF RE.JC ROIF
Valve Spring [in} 1.8750 1.87E0 18750 I LATED 18T
Free Lenglh {mmj} 47 525 dF GE5 4T B2 0 47 EES 47 575
Valve Spring {in) 1.5280 1.52B4 15280 | 1.5280 i 1.5230
Tampreszed Len_gth {mm}) Ag.A11 A 811 ;g1 adan . A
Valve Spring Tenshon {Ib) 8r-0¢ ar-aT BF-97 BY-2/ °  87-BF
Cpen :I-.I_:!n_ 12.0-13.4 12.0-13.4 12.0-13.4 1209134 120134
Valve Spring Tension {Ib} 45-40 4533 45-53 45-45 £5-4%
Clo Eed___ (M} G.2-6.8 nz2-6.h fi.7-6.8 E.2-R.B BE2-E.8
Yalve Seat Angle in Deg 43 45 d5 45 43
iElIE Face Angle in Deg Eallm LT, L0 Al d 45062 d5r42
¢ Yalye Seal Width (n} | .047-063 | .047-DBE3 | M7-CBE3 | 047-063 | 047-083
m {mmj | 1.2-1.6 1.2-1.6 12-1.6 L2146 1.2-".6
Yalve Seal Bore Lin} 1.3610 1.2610 1.2610 1. 3618 1.3610
Dlameter (Intake) 1] 1.3620 1.5620) 13620 1.3620 13620
{mrm} 35 570 d4 5701 24 580 34 570 34 AT
{mm) 1: 535 34 585 34,545 34.595 24 505
Yalve Seat Bore {inm] 1.3840 1. 3640 13840 1.3640 1. 364
Dlamelcr [Exhaust) {in} 13550 1.3650 1 3650 1 3650 13550
{rmm) 34 645 34 B45 34 845 34 BeB 34,646
. (mm) | 34671 34671 34671 34571 34671
Yalve Seat Diameler {in] 1.3640 1.3640 1.3540 1.3640Q TG40
{lntake] [in] 1.%680 1.3a50 1.3650 1. 3650 1.3830
{mm) | 34.B46 34 646 35 .GaE 3d EdE 34546
(mm) 34,671 34671 46T B J4 611
Yalve Seal Diametar Ln} 1.3640 1.34340 1.2840 13643 13640
{Exhzust) fIn) 1 363) 1 3650 1.3650 1.36%0 1 3650
(mm) 35 Bd§ 34 646 34 B45 a4 R46 34645
{fmm} | 34671 34.671 34.6T1 34671 34 571
Yalve Stem Diameler (in} 2405 3405 3405 0 405 2405
(Inlake) {in} 4435 A415 3415 3415 4158
(rrum) BG40 f.5450 8544 3649 A.g49
{rrwrr) BETS A .474 £.674 B.6T4 B.G74
Yalve Stemn Diameler ({in) et (41 405 405 3405 05
{Exhausl) {im) A5 1515 A415 A415 Agt5
{mm} 2619 3649 b.B49 L edg 2649
frmm) RGT4 B.a74 hig4 fE674 §.6T4
Valve GuEie Dlamg_ter . _NA | A _ Ni MA, _ MA
Aftcr Reaming fn) 3425 2425 3925 JaZ25 3425
{Inlake} {n} 3455 3485 3435 3435 54a5
(mm] & yon & T &0 .70 B.TCD
({mm) B.F25 B.rEh 5720 8125 8.7
Afler Heaming {irt} 4 AH4G 3445 3445 .d44E
{Exhaust) {in} P 45, 3455 2agg g5
[mm) £.750 B. TS0 8 ¥t 87390 3. FI0
| _ _ fmm) | &7 B.77E _BIFE | 8778 B.776

Hew
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another free manual from www.searstractormanuals.com

TABLE 4-2. DIMENSIONS AND CLEARANCES. FOUR CYLINDER DIESEL MODELS

Foptnobes. Spk page 4-25

MODEL DJC MDJC MEF ROJC RACIF
Valve Stem Clearance {im} 015 a5 aos ANE £ms
tintake) (i) Q030 0030 D30 AIA0 ao3d
{nrm } {1.038 a.038 0.038 .38 0.038
{mm}l ©07% 0.078 0078 0.076 0.078
Valve Slem Clearance (in} A0 0030 003D A0 030
(Exhaugt) tin] A0 A0ED L0SD RINETH 005
{rmrm) G075 (.07 0.076 C.O7e gar6
() | 0127 0127 0127 0127 0127
Valve LHter Dhameter {in} ET3S H785 BFES BT2E B725
(in} B7a0 A730 BT R B BT
{rm) 22.152@ 22 152@ 22.152@ 22.152@ 22.1113-2'3I
fmmj) | 2.174 22.174 22174 227 22174
Yalve Lilter Bore {in) BI3E BTHE HAT55 Br3g ATSE
(im} .BT85 ATES AT7B5 BTES L6
fmmij 22 258 22 3238 22238 20238 22,238
trmem) 22283 22.283 22 2Bk 22283 | 22.264
Yalva Clearance - {in} a0 A0 ANT0 LD arra
_Intake {Cold} (rmm) 0228 25 0432 | 027D 0432
Yalve Clearance - [im} LA 60 A470 L1860 Q47C
__Exhaust (Cold) M) 0178 0.406 a3 0. 406 0432
Dlameler Crankshalt tin} 22427 2.2y 22427 2.2427 2 gy
Main Bearing n} 22035 2. 24355 2.2435 Z.0da5 2.2435
{mm) | 58865 AE. 068 56965 E6_BER 55,965
_ {mm) 5iG.9ES L6955 26 935 54 905 6,985
Diameter Srankshalt lin} 2.0s97 2.05997 20597 20587 an0sar
Rod Journal fint 20605 . 20605 2.0E05 20505 2 0B0s
(mm) 2238 1 52318 52916 32418 52316
{mm) | 52337 52337 S3d7 | 82337 | 52337
Crankehait End Play (in) 010 : 0100 100 G100 010
lirt) 150 L1560 NI E ] Ry bsll) 150
{mm)] (1.254 0.254 0254 0.25d 0254
_ {mm] 0 38N 0.381 0381 0351 0 381
Main Bearing Diameler {1} 2 2455 20450 £ 2450 22453 2 2459
{n} 22484 2 2489 2 2438 2 2430 2.2489
{mm] AT 0de 57046 57.046 ST.045 &7.046
. {mim ] 722 | G722 57.122 7122 o7 122
Main Bearing Clearance  (in) LG2d 0024 024 G0zs 0024
() 062 LipE2 ML 082 0062
{rnmn] 0061 0.061 081 L0081 0.0
o {mm] | 0157 0.157 {157 {157 0.157
Connecting Rod [in} 020 H G020 RHU L0020
Side Clearance [in} 164 L60 AHED 6D Ryl
[mim] .04 0. Q&0 {050 C.053 0. Q54
(i) 0.4 (3 0.408 405 (4G5 0. 405
Connecting Rod (In) aea amo 020 Aatd L0
Bearing Clearance (in] 0033 003 R K) L0023 033
(i) 0025 0.025 LRI G025 0.023
- (rm) O LA 0.094 0.03d 0.084 0.4
Camshall Bearing [in]) 0012 0m2 Loz Aoz 2
Clearance (in} Q03T DO3F AN37 A03r OET
{mm)] .03 0.0 0 Q30 0.034 0030
| (i) 0.5 Q.0a4 0.054 Q0% 0.4

I.1%



another free manual from www.searstractormanuals.com

TABLE 4-2. DIMENSIONS AND CLEARANCES. FOUR CYLINDER DIESEL MCDELS

MODEL DJC MG MDJF ROJC ROJF
Camishalt End Play fin] 073 UM VR L REAXI ]
(in} A5 T3 it L 03840 Laan
{ram} 178 Q178 (aTe 0.378 0,178
- {mm} [ D88 0.880 | 0950 Q.m0 0530
Camshail Liit (3 (3 3 3
Camshafl Bearing {im} 2.2510 22510 2.2510 22510 2.2810
Clameler 1 [im) 22530 22520 2.2530 2530 22530
{mm]) AT ATE ST.A7TE STAT3 57.175 L i
imm} | 57.226 57.226 57.226 57,226 57220
Camshalt Bearing fin} 1.2600 1.2600 1.2600 2600 126060
Diameter 2 glre} 1 260 12530 1.26830 7. 2630 1.2630
(mim) 38 32004 22 (i 32004 32004
{mm) 32.0B4 E2.080 32080 J2.080 32 OO
Camzhalt Bearing (in} 1. 1800} 1.1890 1.7300 15840 1.1830
Diameter 3 {in) 11910 11810 11810 14310 1.1410
(mm) | 30200 30,200 30.200 30200 30.200
(rmim) 20 251 30,25 0281 .25 30251
=amshafl Joumal {ir]) 22500 2.2500 2.2500 2230 2.2500
Clamelar 1 {in} 22505 & 2505 22505 22500 22504
(mm) L7150 ST 150 7150 &Y.150 57,154
{mm) 5T.1B3 ET 163 a7.183 57.163 S
Camshalt dournal {Im} 1.2580 1.2580 1.2580 12580 1.25480
Diameler 2 fin} 1.2582 1.2582 1.2582 1.2582 1.2587
{mm) | 31.953 31.9:3 31.053 31.053 d1.953
{mim) 31858 21958 31,055 31058 31,9548
Camahalt Joumal {in} 1.1B75 11875 1.1B75 11875 1.1873
Diameter 3 (im) 1.1880 11880 1.13840 1 1840 11880
{mm] | 30163 B016S 0163 30163 KT %)
{mm} di.t75 ANATE A A7E d0.17h 3{?.1?5_‘_
Ignilien Painl Gap {irl) MA& MA M M MA
{mm}
Epark Plug Gap {in} 1Y iy ) A, M WY
[Gasnlina) [mirm}
Spark Plug Gep fin} G MA M A MA
(Gas) . (rmm)
Ignition Timing: Gaescline S MA M, I A, MA
Deg. BTC (Running) |
Ignitien Timing: Gas A, A T R g,
Deg, BTC {Running) B | . .
Injeslion Pump Timing 19 19 19 (%) 19 {9 19
Mezzle Opening (P51 1880 1800 1800 1840 150D
(MPa} 12 .42 12 42 12,42 12.42 12.42
Compression (P51} 350-4040 3ED-400 350-400 350430 Z5C-400
(Ses Level) (MPa)Y | 2.4°5-2.76 2.415-2.?5 2.1115-?.?_13 ) e d15-2.76 2.415_—2.?5
FHecker Point Gap {iny] WA ity MA MA Ma
_ . [mm) _ _ I B
Start Discennect [n) 00 (400 A0 2406 Lagn
_ . immj | 106 | 116 | 1016 | 1016 1.016

Foulnoies, See page 4-25
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TAELE 4-4. UNDERSIZE PART DIMENSIONS FOR GASOLINE AND DIESEL MODELS
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GENERAL TORQUE INFORMATION

When seryicing Gnan equipment, be sure to torgue all
nuts, bolts and sluds aocording 1o Table 4-5 and 1he
lollowing intarmation. Twa factors 1o consider when
disCussing twegue are excessive friction and elampirg
fosge,

1. Excessive friclion: Fraction is & foree opposing
moharn.

2. Clamging Force: Clamping fgrce holcs or fastans
lwo or more things togethor,

Eadrestlva Mdclion can causs decrasaing clamping foree,

Figurre 4-1 shows a cap screw with exoessiva foction
and na clamping foree, Fugura 442 shows a cap screw
with good clamprmyg forge bBeczuse of  clean,
lchnesated threads.
Tarque Procedure

1. Claan all threads.

2. Lubricate hreads with  specified  lubricent
(fessemble dry il spacified )

3. Hand tighten all bolts.

d. Llse the specified pattemn [shown in Masier Ser-
wice Manaal) tar lightening saguance.

5. Tighten bolts to 1/2 the torgue valLe.

. Repeat pattern bringing all bolts up to full torque
valug, I no 1orgque paltern is specified, stat 2
cenler ling ol gasket and torque Bolts as showa in
Figore 4-3, lallpwing numberad sequence

Cylinder head bedts on “J" yerles waler-

codHiad unilie IRat have baen oyertssied rosl
be relorqued afler 1/2 haum to 2 hawrs of gperalisn. [Nol necesyary
o NEY wnilt from faciony, )

Cylinder head balts on "I derka airtooled unl{g Muel be setorqued
1o =pecilad 1aviua value alter 50 hours ol agaation. (Back obf 102
ufn &g tRem retighien.)

A
@ m 3
@ @
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& Q &

TORGUE- S0 LB WITH ME CLs P INEG FOACE

} S T)

i:LlHPle . //

FORGCE

iy = /

s il ]
4::5:".-: FRICTIOY Coa3ED gy

A& DIATY WALE THRALADS

DIR™w cepdALE TAREADE
WARPEQ THHEADS

Oy THRE &5

g na o2

CHIPE FHOM TAPFINS

F WWORG SITE OM CLASE OF THREADS

FISURE 4.1. POOR CLAMPING FORCE

TARQYC= 50 L8 w1TH G900 Gl AMPCh o FOACE
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LT Ji]oaees
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% / =
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FIGURE &-2. GOO0 CLAMPING FORCE
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FOOTNOTES

E:I' e pisign maasuremen ilustral on Fgueg 15-7

(7} COKB DO0E o000 inch (0.5 G20 i woen 1120072 paskor Gtad.

I,'E} Thmke puan 4.

(4} A\ ceararce cofg TOTF (2317 0|

{E:I S duersizo avpilabsly,

{8} COMA 32420 inches 182 35 mm) 1o 3 2430 wches (6207 mm)

(7} WCCK 012 inch (030 M),

{E:I- MJ3 085 incd (36 mm) Inkeke, Q018 ineh (045 mmy Exhpas]

(3] MCOK 20015 weh (55 038 nen) ta 2 00E0 creh 150,500 1nr

® REHEEE 6

Alunzinum rod cleaanca 0020 10 G0N ngn 0,050 b 0.0E fnt.

Begu Spec P, Prinr Lo Spec PLoman, 83 1 (1.5 M) max 93 16, (129 N).

Bugin Spec P 248-245 inch [B.32-6.22 mer) Pregr Spec P, 200.7% ingh [§ B4-5.72 mm
Gne cylinder dialy, Peor Spac B 230-.225 erch 45.84.% 22 mm) Begin Spec A

249- 245 ineh (G 32 & 22 mm).

MR 12580 [0 1 3582 inch (1 % 10 31,96 ).

1B 257 B0 gl jusls, Al cabhers 35%ATE Gag, 25°BTC Gasag

MCC <. Mol Apphcable

MCEK  130-740 ps- |B0E D in 965 ¢ KPR

Sragtl gag alber Spes S, 180-200 psi (1241 0 b 1979.0 kP3|,

Eeqin Spec P. Praor to Spac P IP@1on T125002C 1 pse G000 |o AOT nch
(0.01-302 Tm)

Beqin Spec P Precr 1g Speg P 217HTE,

4-25
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SECTION 5.

COOLING SYSTEM

PEESSURE CCOOLEING
Repair ...,

Majptenanes

TABLE 54-I,

TABLE 5-2,

THELE 5.3,

AlIR

CENERAL DESCREPTION ... .. . 5-i
............................. C..
LN N R B B R DL R B B B | 15"1.
WARCO-FLO CoOnING |, e e e s =-1
................................... 5.3
FEESSURE COCLING AlR
FLOW AMD WEXRTING . .. .. ... .......,.. 5841
VACU-FLO AR
FLOW AND VEXNTFIMNG .. .0 ... .. LN
MORILE ELECTRIC PLANT
AIR REQGUIREMENTS . ... ... ... 5-1
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GENERAL DEILRIPTION

Cnan murofactures i conled enginex ranging in wixe
from oos to four celinders, Two methods of aic cocling
can e uxed on these onits dependicg or their inceaded

application, These methods ate pressure cooling and
Varcu-Fle conlng.

The moet corventional of these systemz 15 the pressure
cooling ong, Vacu-Flo cooling application is required
m 2mall corpartment locationz, Table 5-1 sheawrs the
air Elow and veql size requicements o pressoce cooied
units, Tables &3 and 5.3 contain similer infermation
fur Varo-Flo and Mebile uniks.

MOTE: For derarled rpslatlorion infocomation ap s
cooled vrrts ec Onap Techenical Sellotin Moo THIZ9,

HOTE: For derniled jestallation informstion on mobife
wnirs see Onar T echmms! Bullecin Mo, T-012,

TABLE 5-1. PRESSURE COULING AR FLOW AND YENTIMG

[ PRE3SIRE
INLET OUYLET

HIDEL AFM ALK YEHNT YEHT*

La Ten) L=q It (3q L]

I _

A Q=10 134 1 2
Al A 138 I r
AJ TeQ0 14 -1 =12
LK 1 B L8] (IR o 2-145%
Co 130 540 =152 5
LLER 150 ) 5 £
1B | &HG wai 1i-1.72 7
il 130G BFa 5 I
oA F-1 i L1 I-142 5
o)A | BL 550 3172 7
5 ]I TEID B0 5 s
NE 1§00 X0 - 12 I-142
MY (L= 10+] 570 217/ 7

L JF duct i% uimd Arg "mapgdh i g inen 9 lee o 1f inere
aro mare chan tea ‘?Dbhends. Lxem Wt -Flo sadlamg.

TABLE 5-1. wACY-FLO AIR FLOW AND YERTING

IMLET CUTLET
HOOEL APH AlR YEMRT Y¥EWT®
{efm] (3 IEp {zq TLI
A—
| 153 16 144 17B
LY 14 240 14}
Al 1604] T 1:2
I_k 1gpd F-L] ) LIS
LCK 18040 550 1 1t
1B I B a0 |-:/% w11
1z LF D 1 16} 1-3/4 "
OJf 190 G0 - 1/% Ll s
MH 1840 % 50 ; L

*oa Brgd of Qurlad duct. Whan a2 long dogce Joeer B feer] 15
ased, or il there fra mér e than bad B3 bemde, EEEE5Y
e duct fioe $%. Stans pressore Jn gact should not
meceed 017 waler tolyrin.

T&ELE 5-3, MDBILE ELECTRIC FLANT AlR
REQUIAEMENTS *

MiK. FREE
AlR AIR INLET, Mg
MOBILE IECHARGE BRESTRAICTION
SERIES ArM ACU.FT-/HMLH) %9 Inch)
4.54] 365 k[ ES
I.51 K 1R0A 4154 120
iTA 600 17y 15
L4000k, a0 L 120
& GCCE R 1800 GEN 110
E.LMH 150 EED 1ag

* . BF ant WA "Poweer O oeeise s models hawe Pr=ze asr cnlac
And g LERL,
HOTE: A'lpw Tor &'r flow rdscricsions dee to clbtwd 0 b
nuEk, Big.

PRESSURE COOLING

Whker a pressure aic coolmg syatew = dzed, blades oo
lhe engine [lywhee! draw air ale the ool of the engine
housing and force it past the eapine cylinders. On
smader engines soch s the NB, NH and CCE, Lhe aic
12 theo exhawsted diccctly to ihe reac, Jn
the Sargec J xeries engines the aic 18 directed aver the
cylinders and theo oul 1he sight =ide ol 1he engiac
(Figues 32} ] series ecgine ai- oullet systema cay
ust A aic duct aad eptioaal cold westher sholter
agzesbly o 3d o cooling.

Th= sharter ausembly mourts on the engine aic owtlet
at the right sade of fhe cwlacder shrood (Figeoe 5.27,
A thermostatic element contrels the opening ard clasing
of the shutless, thos limilicg aic flow when the engine
ix cgld. When the air temperatuee iaside the cmgine
strond reaches 120°F, the clomeal plunger Segins Lo
mowe culward, opening the shuttess, The shetters mast

be completely open by the time the cooling air tempera-
fure cmaches (407 F.

MOTE: On carly | acries models rhe bigh temporatiore
cufed] Ewreeh mounts an rhe sre sherier gusembly.

The shutter operng tenperalu:e i2n" Bdjestable, The
pewer clement plunger must camiact ihe shulter rell
pin al room lempecsiuce.  To adjust, loozen the power
elrmant mourting sceews mad slide the assembly wetic
it touches the roll pan witle 1he shuster closed (Figure
Ruy R

Repair

TE 1he shulber does nol open, check the power element
Tor defects, binding of lhe plunger and the shetter foc
binding against Ike hausimg,




BLOWER AIR DUCT
HQUSTNG AND
SHUTTER

a—

® .
¢

D

P -

3 i

£ ey

2 =z /| [T )]

L: -

3 GLOWE T HOUSI NG

a; BLOWER WHEEL RE&LR EXHAUAT S0 EXHAWUET
=

46 FIGUBE 5.l FGUARE 5. PRESSURAE COOLED AIF FLOW FATTERN

| -

(

ADJUST THE YERHATHERH
POWER ELEMENHT T REST
OH THE R{LL PN #TH
SHUTTER CLOZED AT AMBIENT
TEMPERATLAE

L—— vERMATHERM BRACKET

ADIUSTING AND HAUNTIHG
BCREWS 1IN SLODTTER HGLES

=TT

X~ SHUTTER
Y ACTUATIHG

ADJUST THE YERMATHERM
PUWER ELEMENT TO REST 7,
GM THE ROLL PIN MWTH ;
SHUTTER CLOSED AT AMBIENTX
TEMPERATLURAE

anather free
w
e

FLGZUAFE 53, SHUTTER A55EHELY AHND MELCHAMISMS
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Ta vest the powne eloment, remove it fiom the aszenbiy
and apply heat.  When the #lemeni reaches aporoexi-

_mate.y L209F, the plooger skocld stact to move. Total

plunger mevement should be at least 13754 iach.

i the shutter does ot close, ehech For a weak shetier
eelurr. soripg.  Binding in the nylen hesrings and din
i the power elenent plenper can aliv cause shuolier
slicking.- W tkr nylon heariggs are worn or hiod,
replace 1them,  Remove the shutiers and pull out the
slub sholts.  Pusk ow the pid bearings and push in
the new beatings from the irside of 1he shoiter housing.
The lacger bearing surface agls as a spacer bushing
and must vc oon the inside of the howzicg.

YACU-FEQ COOLIHG

Vacu.Flo cocling allows operation aof infusteial cagines
in a completely enclosed compartment. A cealcilugal
blower on the eagine Bywhee] (Figure 5-¢) gulls cooling
it owet the cwlicdes fine ard wther extecnsl engine
partn. ATl heated adr iz thea drawn theoegh the Blowet
duct 40 the gutzide. Exbauzt from the enpine car he
vanted to the outside sepatately o thesugh the VYacu.
F.e exheust duct.

FIGURE 5-a. ¥ACU-FLO CODLING 5F5TEM

MAINTENAMCE

Keep the ongine ciean of dust, dart and poease. Regu-
larly inspect engmme eonling finsg lor sccwculated
loreign patticles,  Make suse that the enpine exhaust
duct s not cbstructed.

HOTE: 3ec the Speorireations Saction of thix manusd
for air intake reqfremonts concorning Focu-Mie enirs.

-3
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SECTION 6.

COOLING SYSTEM — LIQUID

LIEHHD COOLED ENGIMES ... oo e .
RADIATOR COOLIMG SYSTEME . s

Coolant Circulation ., .
CITY WATER G{JEIUMG E‘I’ETEM$
Slandpipe .

Diirect Fh:.\w ..........................................

Wet Manifald-Water Flow ... .. iieiiiiic i iiiiciaa

By B LM . e e,

Heal Exchanger Conlimg .ooouiiiiaiiiimniiiianiiina,

Haal Exthamgers . e
MARINE COROLING SWSTEMS ... .. oo e
JSERIES COOLING SYSTEMS . aa..

Heat ExchAnger .. o i iiran i

Skin Cooler (... ..

Flumaing Mobes .. ... e e e s
Cirgct Cooling System . oo it aaiiicca e
Keal Cooling Syalam . e
Keel Conling Motes o ove e e s e
MOCK COOLING 8YSTEM .. o
Direct Coaling, . ... vreniiine., e
Heat Exchanger Cooling ... i
THErmMaS At . . e e iiwaaas
Raw Waler PUMpP oo e s e
Mad DIRECT COOLING SYSTEM ... ... ... .......
e PUmD ., e e e e e o
WATER PUBAPS ... oo
Faw Water Pumps J-08M8%, ... ..o e c o
Disassembly 1310182 . ... ... i aan
FaT7 T T ) T
Assembly (110153, L
Drivasvembly-Faw Waler F‘ump 131-0115, Heat E:-u:hanger

hModets MIDWF BDJUC, A,

Aesambly (1320018] ... ..
Freash Water PUmPS . . oo iiicee i iiiimin oo
Pump Disassembly Heoat Exchanger Models (132-0074] ...
Fump Azsembly . e i

Rotating Pump Body. .

Watar Purp Removal - Radialar Madels .:::.':::::.".::”""""'

WATER PUMF DISASSEMBLY (132-0110) .

HIGH TEMPERATURE CUTOEF SWITOH . . oo
EXPANSION TANKS, ... . e

THERMQASTATS.. . ...,

Testimg Thermastals . . .. .. . ... . . o,
BMTIFREEZE . n i n i ts ittt e
COOLIMG SYSTEM MAINTENANTGE ... ... v aes,

(1= T 71,2~

Draining Gepling System ..

Reverse Flushing ... .............
Testing Coaling Syslem. T oo oo

Repair Motes |

HEAT EXCHANGER KIT INSTALLATION - J- SEFI:IES
MUB-MOJE Kit Moo 130153 ..., ..o el
MIC, MDJIC, MDJF Kl Mo 1300815 ... ... ...,

PREFPARATION FOR OFERATION .
TESTING .

BPe
—_ — 1 3 i
DO MmO AN O e e e CaF L LR

an
R

B-12
6-12
B-13
B-16G
=16
B-18
B-16
G-19

&-18
B-14
o=18
B-19
6-14
B-14
6-19
G- 10
G-19

G-20
g-21
6-21
5-z1

g-22
G-22
B-23
B6-23
g-23
G=24

g-2d

B-27

G300

AEY, 11-T8
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SIFHOM BREAK
Kit Assembly .
Imstallatian . ..

COOLING PROBLEMS FROM INTERNAL CORROSIOMN . ...00 000
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LIQUID COCLED ENGINES

Liquid cooled engines bl by Qnan are adaptahle to
ceveral cogling systems 1hat crculate the coolam
[waler or anti-freeze and water mixlures) through the
angine waler jackat to mamtain a uniform oporating
emperature Vanigus pumps and canlrgls are used to
ragulate coclant low 1heough e engine and its
cooling device for hest engine perdgrmance. The
coaling syslems discossed in this seclion are:

Padialor cogled

Direct tew of 23y water aooled
Slandpipe cooling

Heal paghanger coahng

Kael or skin coling (Marine)

The type of cogling syatem an engine will wse ig
usually datosmincd a1 the bme Ihe onit @3 parchased,
cg the fegiony assembles eagh irdustrial angine or
alectric genarating setas astandard monel or with tha
gplianal gqupment ordared. Badiaiars, pumps, waler
jackel keaters, water cooted manifolds for use with
heat exahangers ar clty watar eocling, coolant fitters,
Tlesible water lines and special field convarsion kil
ara available as oplional agquipmeni where applicatla.

RADMATCRH COOLING SYSTEMS
The following models have radiatcr coaling sysiems:
& Geagraler Sels— AMC, ROJC, ADJE, RDUF

v ndustrral Enginegs—RACCK, RDJE, ROJEA, ard
ROJF

A radiatgris comprised ol small finned bes thraugh
which engine coolant passes. These tupes prowde a
redatively large surface area tor transfer of hoat Iram
the coclant 13 the air slream. The air siream in Onan
units is produced by a paskher type radialor fan.
Cooling air is grawn gver the gngine and pushed
through 1Re radiatar. either inkae a doct or toward the
vutlet venl. Befer tg Table &-1 for coqling system air
flow, radialor afea and radiator capacily,

TABLE &1, RADIATOR COOLING SYSTEM CaPACITY

CARACITY RADIATOR AIRFLOW
UNIT GALLONS AREL 1]
A ) 3 [T XTS5
| {11.5 ikracy |35 & A5 erim (1.5 mSech
RLC.G i) W al 275G
ROJF [L1.3 Lkrea) (992 x 43¢ erma | 1.2% mdesec)

Adequate vendilation is necessary far radiater copled
models in enclosed areas to prevent recirculation of
haated arr. Fresh dir s required to suppart combus-
tignin tne enging and 1o cogl the engoine caokanl and
Ihe ganerator codling air.

I*a ot is used ba pravent regirculation zround the
radialor, it should be as large or larger 1han tha apen
area of the radiator. If no augtis used, the guithet vent
ared should bo twice the arca of the radiatar andg tha
radiator should be as giose as practical 1o the want.

Clo rok uke Balliesze salullons wHh 4n an-

Nltah Ionmla In cooling syyiems Ehet have
coodan filkess. by geillegk maborial wi chog ihe Flifer and prevend
rarmal elrculation and coalimg.

& thermostat contiols the tarmperatune of the cooing

syslen. 11 maunis in tne outlet elbow at the cylinder
head water g.tlet housing.

Coolant Circylation

O radiatar cooied models (F.gure B-1], the waler
Fump draws waier from the radiator through the
oo Nose and forges it ikdg the oylindor walar

waTER PJMH

JJTLET bOh5E

THERMOETAT

43

-r T WATTR FLOW, FRG.MNE COOL NG
LE LS HD
w = AR FLOW, EMGIMNE YEHT L& TION

FIGURE &-1, RADIATUR COOLIMG SYSTEM
AEY, 15-75



jacket al tha frant of the engina. Tha water circulalas
through the cylinder water jacket ug through the
avlinder heads 10 the thermostat and {lows throogh
theoullel hose intothe tgp ol the radialge. 1t circuletes
devwr M rough 1he radiatos whillcthe fan blows cooling
air across the radiatgr, The water is again drawn Irgm
the boltom of the radialoe by the pump 10 be
recirclated,

During engine warmup, when the thermastal s

clesed, the water bypasses the radialor, it flows

\hrough a pypass line Irgm tha water ool let housmg te

the pump and racirculates through the enging, until

the water regoches ngrmal opearating temperatura.
EFIer.:irc:ulaiinn ensures Doth rapid and  aven
otemperature increase af all engine parts durlrg
Owarmuy:.

)]

“ovenlilatian for radlator conled models requires an

Swile! opening lor trésh air and an guilel opening for
heatad air to prevent recirclation of heated air. The

Enpening& shguld be at leasl the Size af e radalor,

The water pump iz a cenlrifugal type with a cest
impailer, Figure £-2. If mgunis on the frant of the
engine aylinder block and is drven By the Tan belt
from the crankshafl pulley. The anlal to the waler
purnp is [rom the radiator Iower hose, The oullet is
through the water pump houosing inlo the cylindsar
water jacke! passages.

The walas pump requires ng lopbrication, the bearings
are permanenlly sealed and packet with a hife timo
lubricant. [t requires no maintenance oher than
bearing  replacement il thay  show  excessve
Inoseness. or sedl replacement {impeltec] itthe pump
leaks waler.

CITY WATER COOLING SYSTEMS

The cily water cx2ling systems do not recircolate
walar. The caaling water flow rata is regulated and
engine cooling iz accomplshed by means ol a
standpipe or heal axthangar or by direct flow threugh
the engine water jacket, Either melhod requires a

— . .
o An axpansion ares In Ihg closed cosling contineeus flow of clean waler and a drain far the
"d CAUTION R ELEL mpntaing propar coolant e By dlﬁcharged water.
(E preventing owerflow and Iose ol eaalinl Wb anguns Isie ag,
)
a
8 PLLLEY Pipe sizes, water flow and haat loss requirements are
& Of-PAZS _IND given in Tabke B-2. Although classilied as "gity water”
3' el coohng systems, they do nol necassarily dapand on
city water. Any adeguale source of clean water may
= ba used. A vacuum selief valve may b usef to
= glimingte the siphomng effec! caused by 8 long
c discharge lineg.
o
o= Forall eity water aaaled ynits, Qnen recommendsiheg
— use of water cogled axbau sl manitolds (Figuora 8-4) 1o
fg reduce fire hazards and haat emissien, With city water
c HOUSIMG — GASEET coHing there ia no fan o prowide awx corculation;
© RDJE, AGJEA, ROJF therefore, 1he uwils are Subject W extreme
e lcrmperaturas at the exhaust manifold.
8 Lhach Incal codes and rgulalons on ¢y water cogaing whaen
= FIGLIRE €-2. WATER PLMP—EXPLOBED ¥IEW BlaAARD (51 & i dnelsdlabion.
| -
Q
£~
©
C TABLE 6-2. HEAT REJECTICN TG AOOM (BTL's PER HOUR}, PIFE S1ZES
© AND REQUIRED WATER FLOW
HEAT WATER FLOW (gpmi ARD PIFE 3IZES (Inch)
ELECTRIG FREJECTION TY WaTER HEAT
BENERETOR T0 RGOM £ aTE EAT EXCHANWGER
SET BT PER HA. PIPE BIZE FIPE SIZE
_ {EMG & GEH} | INLET | DUTLET | 40*F | #0'F | 80°F | IRLET l GUTLET { #0°F | &0'F | B0°F
15.0R0C L7570 12 34 23 24 35 102 38 a7 a8 54
17.5A0F 3,8 17 A4 i3 a4 L] 12 +H i A4 =X
12.5A.00 Z54Td 12 /8 23 | 3.5 172 e 5.7 34 5.4
15.0RJC 25,570 102 1B 2.1 2B 3.5 13 il 27 | g 5.4
REY. 11-7%
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FIGUHE B-3. STAMDPIFE CODLING SYSTEM

Standpipe

Water heated during circulaton Yhwough the engine
mixes wilh iresh “rrakeup” water ina lempering tank.
Tha hattes! water rizes and draits irem an gverflow
neas the 1op of the 1ank. Crearflow water is prped to a
suitabie drain, Figure -3

FIGH 'WATF R
TEMPERATURE
CUT-0F " LW TDH

THEAHOET AT

COvER "

Rate o1 llow can be controlled by a hand valyve or an
automatic valve. & solengid shutofl valve 15 &aar-
drralad wilth the unit control systam. The hand valve
muz be adjusted dunng the initial run o permit only
a% much water as is needed 1or adequate cooling to
enter the tempanng tank at full toad.

Direct Fipw

This system ha3a ng intermedata tank or chamber,
City water flows dircclly to the waler jacket of the
enging. A canslani gressure is needed 10 forca waler
through theenging 1o the outfsl wherns it is discharged
b a drain.

A soienod shutsdf valve is coordinated with the unil's
controd system. A supply valve, lurnished but At
inslalad, is hand adjusted to contral wator 1low for
praper cozling Care must be exercised to ensure froo
discharge ot covling water from e enging jacket,
Restrictions in the disekharge ling could causa
pressure 1o builld up in the enging waser jackets and
cause gaskels 1o lcak.

Wet Manifold—Waler Flow

Or wet manifold, water cooled medels (Figure §-43,
the supp.y valve s manually adjusted 1or the required
minmum rate of water flow far cooling. Whenever the

ignition is turned on, the salenpid yvalve opens tho
pressurrZett water inlef line,

WATEM TEMFERATLRE

([} SEnGEHR uNIT
j WATER (17 FAS5E
by
] THAERI%TAT
S R ’Tj . COWER
, e :

-"'-'::.f. ?'
- CEHAIET

o
: ";"ll"' oy Pty | FOLO
CEEN
Py ! HE ATED
o - wATE R

§ .u'r
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During operalion, waler frgm the pressu fized soarce
1lavrs shrgagh the supply valve and solenotd valve and
the inlet ling and enters ai the bottam of 1he cylindor
walcs jackel at twa plfaces, one entry for each pair of
gvlinders. The water circulates araend and up the
cylinder jacket through the cylinder heads where it
leaves the engine through a thermoastlat and covar at
each ol the Ywo cyhinder heads. From the thermostat
covers, the water pesses 1hrpugh the exhaust
rmanifold and iz drdined from the angine caoling
system, Figure &6-§.

ISk TARE
MLaT ECnanNGDR PO TANE ST

CENTR.FlLHaa L
wATC N FuMe

I

FIGLURE B-5 WATER CDOLED EXHAUST MANIFOLD

By-Fass Line

During engirie warmup, when the thermosiats are
clozed, @ water by-pats line contrals the amount o
water (hrough the cylinder watar |acket until the
thermostats gpen. The bBy-paszs line alse luenchions
during opadation because it conteins the high water
temperature oI switeh and the water temperature
sardar unik.

Heal Exchanger Cooling

Heat exchanger coohng iz avallable as a {aclory
ingtalled oplign for all Qnan marine elegtiric sats
orcant the MAJ. & heal exchanger kit for figld
canversign from diract enaling is alsa available lor
mss Dnan maring efectrnic sets except the MA).

Heat Exchangers

A heal exchanger conaists ol a number af lobas
encased in a closad chamber. Engine coglant cir-
culatesthrough the shell. Fresh water oAdor grossure
|2 glgcd throogh the tubes where it absorbsheat fram
the engine conlant. Enging goelant is recirculated in
i1s elosed systerm and is not mizxed with the gity waler,
Rale of flow is condrolled By a hand valwe or an
automahc valve. A solengid shutofl valve is coor-
dinated wilh the unit conteal system. The hand valve
musl be adjusted during the initial run te permit gnly
as rmuch water as is nasgdad for adequate cooling to

enter ihe heal exchanger. Figures -6 and 67 show a
typlcal heat exchanger and a heat exchanger cooling
system.

Cnan Heal Exchanger cocling is awailatle either
factory installed or as a kit far customer installation. A
compleled hegl exchanger installation conlains twae

HOT wATER
FACH EHGILE b

COULEQ WATER
TO ENG:MHE

REN WATER
. KLET

FIGLIRE &6 TYPICAL HEAT EXCHAMNGER

EMP AMSIOH
TAHKE

=2 { T

“-—___M___'-—- FROM

e HEAT EXCHARGE & CMoLhL
—e

—_— —

TO ERcGINC

SILEMOIN
WAL E
[BPE NS WHEM

CRAly EXNGINE & FukMINGY

™ I: WATER
T

SUEP T WALWF ST RAINER

(RATE OF F_Own

Apy

FIGURE E-T. HEAT EXCHANGER CROLING SYSTEM
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HOUNTED
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.
1 L¥XHAUST
. ITO ADLS-LIFTI
o [SE A)
WaTCR INTS B O K,
CLHTMIFUGAL _ H
I
— — A weTCA

e e CLOGED SYSTEM mATER,

FIGURE €.4. HEAT EXCHANGER -
FRESH AMD RAW WATEA SYSTEMS.

waled syclems: the closed waler syaterm and raw water
Fystem, Figure 6-8 The closed water system cons
tinugusly recirgulales wateds through the angine water
‘Acket, expanidicon lank, exhaust manifold, centrtugal
surp and ane side of the heat exchangar. The raw
water ayalem uses the engme mounted, rubber
impeller purnp 1o draw sea or cily waler and circulate
it thrpugh the heal eachanger, then digcharges Lthe
water,

IMLET ~

FOR DO 1y
A TE R

—_— e s o A — —

~FACSH WATLR

L1

I

FIGLIRE 8-9. HEAT EXEHANGER ANE IINC FENCIL

The raw water side ol tha heat exchanger is protocicd
from corfasien by m zing pencil mounied on a pipe
plug in one end of the heat exchanger. Inspaal the
pencil at least every two months and replace f
darerigrated b [ess than 1,2 origingl size, Figure 6-9.

MARINE CGOLING SYSTEMS

Three types gf maring cooling are in general use
today: direct raw water cocling, heat axchanger
{Tresh water) cooling and Keel or skin {iresh walary
coaling.

Flolation water drawn Inte 1he baat lor ngloee copling | callad raw

wabar. Water recirculaling thraugh s cloped Bystam |s calted irgah
whbar

Direcl raw waler cooling systems use an engine
mounted pump to draw water from the sea and pusip
it threugh the engine and out through the axhagsi
system

J-SERIES COOLING SYSTEMS

Hea' gxchangors and keel coolers difer in the method
psed to coal the fresh water.

The heat exchanger and kegl cooler were developed
12 elrminate raw water How threugh the ergine
eialng jacket and the resulting sedimant  (3a, silt,
etc.] dopomts. Both of Ihese systems use fresh
waler in a closed syslem to cool the engine, Raw
waler cools the fresh watlar m the heat exchanger ar
«egl cooter and the frash waler circulates to the
engine walcr jackel. Thes syslem iz similar to an
avtorngtive radiator—a lixed quantity of ireshwatear is
circylated betwean engine ang coolkng device—tut
differs, because water, ngt sir, cools Ihe engine
coolant, Fresh waler and raw wabar rever mix 50 the
enrgme water jackel slays clean.

_ Z I FENGIL
H¥EEVEMNTS COLRADSICH

MIET FOA waATER
IN CLO5ED SYSTER

IMLET R COO MG
wATER

FIGURE 6-10. HEAT EXCHANGER
AEY. 11-T&
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A heat exchanger is made of g bundla of tubes wilh 2

shell arcund them, Figure&-10. Fresh walercirculates

through the shell and raw watar passcs through the

tubez, 50 the raw waler cools the freah walar, This
means thene are two separate water systems 2 fresh
waler o closed syslam circulating waber belween
heal exchanger and engineg, and a raw waler 3ysiem

— cirgUianng raw waler through the heal exchanger,

-]
c
O

another free m

Figure 6-11.

Skin Caoler

The sk cooling method vses a section af 1he huoll
wilh an exira skin a5 a2 conling tank. The {fresh water
passes hetween the noll and the external skin to be
cooled, The engine pumps the Reated resh o watar
through pipes to the skin where it W& cooled by the
lotation water. Aaw water still enters the vessel o
coal 1he exbaons! system, & raw water inlet and pump
supply cooling water 1o the exhaust manifald.

Each of the aasve cooling syslems has its own
advamages and disadvantages.

E CRUTIDN 1 When sanning 10 nstelk any brand o Rt

erchangqr gr any kesl cooler, congl the
i@ciory ar an Gman dislributer, Toensure wnoadequils Installation.
e eRging Coalimg eyElem mual be modlidled,

1 e Beed 14 uses o lenslvaly nowater whans 8 gieginer can't remeine
mos of ke dird, Inalall 8 centrilugal pump and ikkerbelow e waier
lng. CHirly watpr can 2ill plug the prock, [ dleoc] cooling L used,
Heal enchanger. kol coolg or shin coaling ahould be waed vndez
theze comndikons.

fi-6

Plumbing Nolex

To cool 1he unit propery underall conditions, the
plumbing mus! be propedy planned and ex-
ppguted. Excess plumbing lengths mcrease flow
resislance and reduce cooling, Air leaks in bhe
wata? system reguce cooling, £aGSE COrmoston
and can even destroy a rubber impeller pump.
The negpreng impeller pump shoold neverberun
dey and shouid be primed during Bre wslial star
and &t the beqinning of each scason,

See Table 5-3 for cocling syslem requirements
conNcerning Dnan maring gencrating sets.

Uze waler lines of 1he proper size, following
racomrmendalions in Table 6-4. \ncrease the line
size for runs over feee 188t in length.

watar lines can beeither capperivbing of flexible
hose, Inany case, ukeascclion of flexibla hoze on
e walar inlet next 1nthe sat. Use another section
on 1he water gollel, belare it enters 1ha exhaust
ling. This lexible section must be [ong encugh to
gliminate enging wibration.

Unless the rAw water s vary clean, Cnan
recommends uzing & wates lilter near lha walar
line “nlel o pratect e coaling syaken

Don't install 1he waler wralet for the 38t diredtly in
lire walh other walerinlets. This could rod e tine
amaund of raw water received by the engine and
cause it to overheat wher tha bodt (s Lndervay.
Stagger the water inlets Always use a flush type
tnro-hall water inlel whert osng an &qualift
maring mulfler with an electnc s,

AEY. 11.76
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FIGLRE &~-12. IRECT CODLIBHT S¥YSTEM

Direct Caooling System

Tha slandard cooling system on J-Series plectnc sats
i7 8 pressurs circulaling, diredl cogling apan system
that uses raw sea water Hor 1he sonlant. & keel coaler
is smaly pigses or finned pipes below tha vessel's hull,
next to lhe keel.

In a direct raw water cooling system [Figure 812,
waler enters the pump Iocated o ihe front 12 side of
the engirna. Tho oump delivers Thewaler 1o tha ballam
of the cylinders jagket and it lowsup tnejack et and out
an ppering in the cylinder head ganiralled by the
thermastal. Far engitg warm-up, when the ther-
mastal is closed, 8 by-pass allows waterflow from the
cylinder black entrance ta tha thermostat cover. In
adid hien, a nolch inhe thermostal allows SOma water
‘lows through the cylinder jackel and heads From the
thermostal, water passes \hrough tha waber cooled

E-8

axhaust rmandold and out <l the engine coaling
sy slem.

Whitn 1|‘ﬁ1.lb|!‘l|'lﬂﬂ||l‘lg & dlres coolny ayalem, heck 1or Abr IGalS
advd mpintaln engugh waker llow to cool e Eenglne.

Kael] Cooling System

Onan has available [Figures 6-13 and ©-14) a keel
aacler installation 1or the 1ollowirng sets. MOJA,
MCJE, MDOJC, MDJE and MEQIF. These sets are
rendified b0 operate with {rash waler kaol coahng, an
enging mounted neggreng imgeller pump (o supply
raw waler exhaust coohing and an engine mounted
iresh waler pump. The keel cadler, expansion lank
and plumbing must be cuslomer suppled. Qnan
recommengds that a keel copler manpfaciurer be
carsubed o selact Ihe proper keel cooler model 1o be
wsed with the generating sel.

REY. 11-76



another free manual from www.searstractormanuals.com

5= e FRPARSION TANE a
EMG'h:
EXHAUST 4
F&HAF AL O

THACJGH] EXHALET L HE 5
EMZIRE "= : : .

" :'_ -~ LLH'::'t R =, e -

g FAEsd

WATER

Pk
HATER p

FILTEM

LEA

FIGUARE 6-13. KEEL COGLING SYSTEM 8.

KEEL COOLING NOTES

1. The electric 3e1 gfen oparalas at lull ipad when 9
the hoat is stopped. The keel cooier should be
sclected 1o praperly coal the emgima al [ull lgad
when ke bodl is nat erderway,

2. The kewl capler should be gelacted o pragerly 10

¢anl the engine at the maximum {lotatan walas
temperatura the boat will ever encountar. Onan

EXHFARSIOMN
TAKE,————-

EkGINE
GEME RA T,

DU -
FUE L,
FILTERS

normally suggosts a temperalure of 85°F (29%0).

. Tha kael cooler shautd be farge enough to cool

the exhaust manasia.

AN enging mpounted raw water pump i3 not

required with a dry slack exhausl system. The
pump should be removed and seplaced by g sohd
platle

. For MOJA and MDUEB genarating sete, 1/8-inch

hose should be used throughout 1he closed water
system. The MJC, MDJC, MOJE and MDJF ze's
r=e 3'd-inch hose.

. Onan dees net recommend combining the elec-

tric sel coohng systam with the propulsion anging
caoling system, This mvolves a great deal of
expenence and engineering Kncwledgo as wall as
cemplete characterizhes of both the electnc st
and propulsion engines.

. Change the water Kter on keel cooled models

after every 100 hours of generator aperation.
EhangescunﬂrﬁunHi5usedunderexcepﬁﬂnauy
Jirty water conditions,

All Onan mering elactric sels cormain a high
temperature shldown switch 1hat shuts the set
down before damage from owerhealing ocours.

A Tresh water making systemis not recommended
urdess installed acoordimg 16 the manwlaclurers
recommendations and fhe system spaciheally is
desigred tar the Onan marme glectrig sel.

lnoorrect plumbing and piping <an disrupt the
normal coaling system and ils capagity,

4'%H TEPE RAT JAL
CUT LFE SWITCH

M FLEXIRLE pORC

CEA5T LINE
TO HFFLER

SEa e

FIGURE §-1. KEEL COGULING SYSTEM (HEAT EXCHAHNGER MODELS}

B
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FIGLURE 815, TYACAL MECH DIAECT COOLING IMSTALLATION

MCCK COOLING 5YSTEM

The standard MCCK coaling syslam s A prassure
circulating, direct type system that waea freah waterar
raw water as a cooland.

Fazlary nstallad Res! axchangers for 2 choned 1yps aysbam Arg
avallable &x an opllional faklure.

CODL NG wATER
L'IE

ExhALST
EL pi¥h
AZSEMBLYT

HIGY WATER
TEMFERAT IRE
CUT-gur YAl [LH

RLUHBER
CLuDw

FIGUAE B-16. RAW WATEA CGUTLET COHKNELTIOMS
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Direct Cooling

Ina raw water cooling system, water entars the pumg
Iacated on the front right side ol the engine. The
pump delivers waler to the oylinder jacket and il Haws
threugh tha jacket and oul cpenings in 1he cylinder
heads contralled by thermaslans. Earandgine wanmnup,
with tharmostals closed, a by-pass from the gylinder
blgck 1o 1he 1herrmastat allows waler flow., From the
Inermostat, water passes through the waber coolad
axhaust manifold and out the cngine exhawat system
(Figura 6-15].

Figure 6-16 shows the raw water cullet connection.

Heat Exchanger Cooling

Onan heat exchangers [Figure 617} are available
tacigry inslalled or As a kit Igr customer inslgllation,
Figure B.18. A compiele heal axchanger imstallatisn
contains two waler S5yslerns—a Iresh waler syslem
arnd a raw walar systart. Tha Iresh water syslam
continugusly recirgulales 1resh water through the
waler jacket, exhanst marmfald, centrifugal pamp and
one side ol the heal axchanger. The raw water system
uses the ongine mounted rabber irnpeller pamp o
craw and circulate sea water throwgh the heat
aschanger and dischasges it into the exhacst ine.
Figure B-18.
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FIGURE 5-17, MCCK HEAT EXCHAMGER
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FISLIRE 8-%A. MCCE HEAT EXCHANGER INSTALLATION
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THCAMOSTAT
HOLE e

THERML5T A5
(&}

CTLIMIER
HEAD

FIGLRAE €19 MCCK THERMOSTAT REMOWAL

Thermostats

Thetmostats are located an the tap of each cylinder
head, Figure 8§19, These thermoesials are connectad
by tubing to the walar cooled manitold. Replace a
thermostat i damaged by corrgaian ar okher causes.

Raw Water Pump
The water pump (Figure §-20) is 2 positive displace-
ment, rebber impaller typa, Insated on the upaar nght

corngr of Ihe engine, Disassemble pump and repair
according 1o tha tollewing instroctions.

1. Remove cover and gasket,

< Remoue impeller with gliers or by prying with a
pair of scrawdrivars, avoiding damage to e
pump bady. Ta inglall & new impeller, ahgn the
driving flat surface with the shalt flat surface;
bend hlades nearast the cam and inserl. (O nal
remove ke lacigrny coating of high-analing oil
from the wnpeller.)

g-12

3. Remove rataining ring. Then pry seal assembily
through drain slots. The factory uses Mever Sear
compound to Install the bellows seal, This may
remain in e pump body. An alternale sealer is
guitable. but not necessary. Install wilth faces
clecan and olod.

Use anglne ubdcating ol on e Inakde and aulsldedlameler
o the a2l ring on B new deal BEfory ineislinbon. The ol
Ix:il1alas sxlt-mllgnmoni.

. Te remove bearing and shaft assembly, dnive it
out by SIRXing impoifer end af 1he shalt, using A
brags or wood dowel, Instait by the saame method,
strifing the dnve end of the shalt. 1f the fitisight,
sirike the puter race anly, Lubricate e pemp
bore lighlly for gase of assembly.

Tarque scrgwa 1510 17 in-1bs (1.7 10 1,82 MNem).

M

FIGURE E-20. MCCK RAYY WATER FLMF

MAJ DIRECT COCLING SYSTEM

The Ma) uzes a new water copled syslam, Figure &-
21. A waler pump impealler circulates caoling water
thiough the engine and discharges it into the axhaost
ling, ahead of the muHlar,
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WATER LinE
F B0 MAKMIF LD
WARIER DUTLLT

EXHALET

HES waTE P

I TEYFC RATLIAE

i CUIT-UFF AT CR

AU TOAMITIVE

ENGIN
E HANLER BRACKET

CENERETOR

FITCH Doy
ap
153 ila nm LEg cCoT

.,H_'i"
b
VERTILAYED b
BaATIERY BOX
FIGIFRE -1, TYFICAL M) GENERATOR SET INSTALLATION
Water Pump
Aoemove water pump cover (Figure 6-22} and inspact When replacing water pump, always usa Permatex or
negpreng impeller 1) WOrn Or damaged, install new an approyved sedlant on all pipe Ntings in supply line
impalio. Pump shoyld disgharge 3 nomonal 56 b walar pump. Tg prove sucticn [ing s airtight, see
galfmin on 104K rpm se1s Of .BS gal/min on 3600 rpm that no bubbles appearin the discharged water, An air
5813 whern therm ostat is apen. Instell pump cover air [2ak reduces fubrigation and shorten® pamp impeller
tight 13 prevent early wmpaller failure. Tightan screws life.

15 t0 17 In-1b (1.7 16 1.9 Nem).

Check the strainer in the waler suction ling far any

The Aaaprene mpeller pumg should eeverbs absiructions which may reduce waler flow.
run dry and shoukd be paimed 1or B sals

Inllal simrt angl ot thy baeginning of sxch sazton (Elgure B-22)

COER GASKET .

I“<IPF LLER.

')
RUBEFR HORE
(irg fcom
mdim- 3rca}

CIWE R

FIGUHRE 6-22. MA WATER FUMP
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FIGURE 6-23. HEAT EXUCHANGER COGLING
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BEARING AMLI BHAFT A5SEY, AR WE AR FLATE

Bl

| - ML LLER

i T
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USED ON MDJF (RAW WATER MODELE OHLY)
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LhldF RIS
~ o Riras
f— —t
E;I,_"__:"_._': CRAPHLTE BLEHIMNG
EHaFT ASSTHELY —
- i T
0E & RING // JI
SEAL S, SHAP BING Car IMPE LLEF
12240115 DISASSEMBLED
AP R NG _ -
SHAFT ASSEMBLT ™~

SPOING ASSEMELY ;
-
SHAP RiNG %€ . i
L -
LLER -
- BEARIM
G RAEHI [ ol ~

AL
BJSHMIG @ " DML SLINGER

END PLATE

MOUNTING BASE

MESF, MDJE and WG HEAT EXCHAHGER MGDELS

FIGURAE G-24, RAW WATER PLIMPE
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TABLE 6-5. FRESH WATER PUMPS—WITH METAL IMPELLER

122-0110

SWATER PUMPS

ETwao types ol waler pumps sre used on Onan engines:
@1} fresh wales pumps for ciosed systems (Tablg B=5]
GLJam;l 2} neoprene impeller pumps far the raw water
y—gystems (Tabla 6-5). Ses Figure 622

| -

_qc)l::lnan raw waler cooled Maring units usa an Bngipﬂ
rounled negprene impeller pumg. Begausa of s
gsansitiuit;.r to hot water, thiz pump should not be uaed

oin closed walar syslems.

The rubbar impeller pomps work wall for pumping
raw water through dirggl, heat exghangar, wel
manifold, and exhaust cooling systemes,

G-18

1320674 13267105 132-0133
Wilh Heal Exchanger With Kesl Coales —- KL —
MOCK MDJE RJC Spec A-D ROJC Spoc D
MOJA for HE. & K.C. MCLIF ADJGC Spec A-C RJC .
[ [ MDWB
MDJIE MUIE Ind. Enginas
MO JF MJC ROJE Spec A
MJB MDJIC RDJEA Spec A
MJIC ADJF Spec A
RCCHK tnd. Enging
| R
RDJC
RDJF
* MOCK WARMER MACHINE
CQRERDORFER S0P15 OBERDCRFER C10235% _EDHP. MO, 322CH
%
:E TABLE &-6. RAW WATER PUMPES—WITH NEQPRENE IMPELLER
$ 1mows | 132-0152 | 132-6115 | 1azovar | 132-0059
BMECK MDJA Spec E MDJF Befare 1978 MOJF With MJB Spec A-K
b o] MDMB Spec L With Heat Exchanger Heat MIC Spec A-
(ﬂ’) MDJIC Speg D Withoukb MDOJC Spec Al With Exchanger MOJB Spec A-K
Ml Heal Exchanger Heat Exchanger Bagin 1976 MOJC Spoc A-C
QMo Drawing | MOJE -
S? Mumaer MOJF MJC With Haat
$ MIC Without Exchanger 132-0D69
< Heat Exchanger -
=S MOJA to Spes E
F Similar to
b OM AN 131-0165 JABSICO MO, 5BS0-0M JABSCD JABSCO MO 8730
e
©
-

Raw Water Pump {J Series)

The engine maunlad raw walar furmp (Figure 6-24} 15
lpoated on the upper left comar of the gear cavar.
Most water pump jailures are cansed by theneoprane
irmpailer. i the Impekler lails, check tor peck marks on
il end surfaces. This is a zign at air in the cooling
system which reduces pump lwbricaticn and cagvses
overheating.

The neaprens impeller, becanse ol comtinuous flex-
tmg, delerioralas with lime end must be replaced. [f,
however, tha wnpales fails alter short sarsice (usualby
under SO0 haurs, chetk for possinle delacls,

[t the pump leaks water along s shatt, replace tha
water 964ls (early models) or seal assembly [lale
modeals). i the cam, wear plate or end cover show
BxcesIive wear, réglage tham. Sea Figures 6-24 and 6-
25.
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FIGURE §-25. DISASSEMELY =AAW WATER PUMP [131-0152)
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Dizassambly (131-0152)

1. Loozan pump end glate scraw's and remove end
plate. Figure 6-25, slep 1.

Full impallar qut using a pair of pliers, stap 2.

1 turther disassembly is Nacaszary, remove DUmp
from engine by remgving lwo cap Screws at ils
base, step 3.

Loosen sel screw o0 side ol pump and tap it
lightly ta Ired cam frem pump Body. Lift gol cam
and wear plate, slep 4.

. Remowa snap ring with a screwdnyer, step 5. The
ceraric Seal and O-ring will drop ool Usa
beanng driver of press to remove bearing and
shalt assemily.

The ballaws assambly can be driven out wsing a
special togl. If 1o0l ig nat available, pry assembly
oyt By ingerting screwdriver throwgh drain slots,
slep 6.

2.
2.

Inspection

ingpect Ihe Rauzing for wear, rough surfaces or
pitling. If any of these canditipns exist, discard the
housing. Check the beanng housing far leaking
grease, By rotating the hearing you can ses if it 13
salisfaciory or should bea raplaced,

Asgembly

1. Place bellows in a gounler bore and dnyve ln place
using special 1900, Figure 6-25; slep 7.
Apely a small amounl of Loglite ar aquivalent on
outside diamester af beanng, stap B,

Place bearing &nd shafl assembly in pump Bore.
Place goliar over end of beanng. Drive the bearing
i1 with 1oob, step 9.

Install ceramis seal rubber seal and snap ring.
Place wear plate 5o grobve lines up with tang on
cam. Fashar cam to housing with screw provided.
Install lvbricated impellar, gasket and covar, step
14.

5, Beinstall pump on engina, step 11

2,

3

isazsembiy—Raw Water Pumps {132-0115)
eal Exchanger Medels: Used on MDJFE,
MDJC, MJA

1

. Logsen pump end plate screws and remove and
plate

Pull impeliar oul with a pair of pliers or by prying
with screwdrivers {avoid damage to bady).

If further disassembiy is nacessary, TRMovapUmp
from engineg by removing 1w capscmews an its
mounting base.

. Remava snap ring from end of shalt.

. Remaove cheft assembly by tapping lightly on
driva and ol shaft with a brass or wogd dawe! 16
avpid damage {a shaft.

D
H

2.

G=18

Pull zeal and spring assembly Off drive and ol
shalt.

. Insert drive end of shafl inte impeller end ol
pump. Gurde shaft {Arowgh seal until shaft
ghoulders agains! baaring. Tap lightly on shaft
with a brass of wood dowel until bearing ia out,
Alsp remove i glingar or O-ring.

. Imsert impedler end of shaft into enging end of

pump and guide it lrough the Seal until snap ting

shaulders against scal. Tap lightly o ahefi untit
seal is oul.

The graphite bushing in e and plate may be

removed by drilling.

Do et ddll Ihrough Ihe end plats, Baw

vushing may be preyred Indp tho and
plaix wfbar cleaning.

Assembly (132-0115)

Belora baginning aszembly, clean all oil sealar Irom
the inside surfaces of the pump body, ¢am and wear
plata, Azzembly inslrnuctions are reverse of dis-
assemhbly instiuclions.

Fresh Water Pumps

The centrifugal Ircsh waler pump is mounted on the
heal exchanger bracket. If 1 should [eak, or the
beanngs require replacement, disassemble o and
replace 1The warn gamponents, Figura B-2E.

FIGURE 5-26. FRESH WaTER FUMP {177-00T3)
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LOT KNG
ECLT

PECTST AL EHAFT
1 ARD BFAAING

FIGURE 8-i1. FRESH WATER FUMP—RJLC, ROJIC, RDJF, MIDXJA
MO B, MG, MDJF

Pump Disassembly Heat Exchanger Models
(132-0079)

The centrifugal fresh water pomp is maanied on tha
heal exchanger brackel. If it eaks or 1he beanngs
require replacemant, disassemble as lallows and
replace the worn camponents, Refer to Figure 6-27.

1. Remove waler Inlet from purmp and remove six
sorews holding and cover to pump.

2. Unseraw impellar fram shalt countarclockwise
when faging impeller,

3. Remove pump body by unsorewing  single
gaps¢raw thal clamps pump body to pedestal.
Reptace ihe worn camponents. Whan raplacing
the water seal, check tha wear plate pressed into
the Impoellar and replage it i necessarny, To
assemble the pump, reverse the disassembly
procedure. Afler assembly ratate pump shafl 1o
ser that impeller does ngt il on pumgp body.

4, Remove the rataining ring and drive the bearing
asgembly aut ol the pedestal,

% Toremove the water soal, drivait ool of the pump
body.

Pump Assembly

Replaco tha worn cormpenenis. When replacing the
water seal, check the wear plate pressed into tha
impeller and replace il if negessary, To assamble the
pump, reverse the dizassembly procedure.

The water pump must be reasscmbled with the propar
clearances, or i will overheal and destroy ilsalf, With
the drive bell gfl, the pump polley must be tarned by
hand to delarming if 1tha impellar is running fresely.

Rotating Pump Body

As griginally assemblaed (Figure B-25), impollar width
"B" = centered in body-caver space "C-C.7 Unless
centered, impeler will stike the body or cover.
Raotating body will center 1ha impeller in the proper

position. Clearange “A-A" can vary lrom zero o 1416
inch (1.6 mm),

&-18

Waler Pump Remaval —
Radiator Modela

1. Drain cooling system af radigtor and cylinder
lock.

Remove housing Irom radialor as necaasary.
Disconnect both hoses from radialor.
Remove radiator.

Loagern fan belt,

Remove lan and waler pomp pulley.

Disconnest by=-pass ling and radiator [owar hose
from purmp Guliel.

8. Aemova walar pomp fram watar pump hoazing,
Figure -27,
9. Installation is Lhe reverse of ramoval.

Moo fe L2 e

WATER PUMP DISASSEMBLY (132-0110}
1. Place purnpin a vertical pasihon withimpellerup,
2. Prass or drive shalt gut front of pomp oy {out
oppozite end from impeller). Oo ngt damage
impaller casbng. The impedler and water Seal
come off in gneinteqral part. The bearing remains
an ke shalt; il is a press il with a seal at each end
and iz packed with a lifelong tubricant,

4. Il bearing is lo be removed, tha tan hub must be
removed. Bolh are prass {itled.

4, Ascembly is 1he reverse af disazsembly.

Wihar Ly 1otk iy rdnpislisd slter removal, B dinlsncp betwenn
e 1an End e mounling jlange on 1he pumg bedy musd bg re-
fralAE e S (e T8 D] willl B B DR

HIGH TEMPERATURE CUTOFF SWITCH

The high watar tarmpearatore culoat Switch shuts down
the set if cooling waler reeches g dangergusty high
ternperalure. Begides tha mpallar, one of the lirst
things to check if thiz oocurs 1o the thermeosial. [ is
bacated on the cyiinder head and mainlains the
coolimg gystem temperature at VE0FF {7T1*G).
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This normally clesed  switeh  =enses  goolant
lemparatura in the enging conling jacket, Figure B-28.
When engine temperature rises bevand a specilic
point the switch opens, breaking tha cirguitto theco
an gasoline engines o closing the fuel salangid on
diesct englnas. When eaolant temperature lowersto a
sale gperaling rapge the switch closes, permitling
engine restarting.

Aapegied slappinyg arnd Mariing of the eagine dus e ecion of Ine
high temperwives culeH pwilch 13 Ael @ normal cond Hen, 18-
YRRUQEIE B0 rapalF e cauls,

HWH ‘WA TER
FEMPERATUNE
CUT-OFF §WITOH

H
THE RS TAT 11-HISIMNG

FIGLAAE B-28. HIGH TEMPERATLIAE CLUTOFF SWITCH

Zge Table &7 lar high lempereture culoff switch
opening and gloging temperatures. Fart nambars tor
the swilches used on 1he variaus ligeid cogled units
arg included in this takble,

EXPANSION TANKS

The expansigniank sorves asthe tharmostal housing.
To remove the expansion tamk, remowve the two
capsorews extending down through the tank. Whan
nstalling the tank e sure all conneglians are tight.

Check the expansion tank Ml cap. This is & prassuriz-
ad cap designed b hold 12-15 psi, The correct cap,
good gaskets and smooth gasket sudaces ars pssen-
tiad by ;I:-rmrant less of watar,

THERMOSTATS

A thermoslal is localed on the right side of each
aylindar head (Figure 6-28) connectad by lubing 1o
the water cooled manifold. Raplace the thermostat If
damaged by corrosion or obher causes.

Check the iharmgatal opening and ctosing with a
tharmomeler in 2 hol waler bath. The thermostat
should start o gpen when the waler temperaiure
reachas 1457 F (53°C).

TABLE 6-T. HIGH TEMPERATURE CUTOFF SWITCH

TEMPERATURE
ENGINE PART NO, OPEMS | CLOBES
MG CR-ACLE -0 sd e Mg &) 130 =9 1A G
g 0Ll Akt S 1937 180T MG
CJC-0JA. 1B 333-0186 TS e i (1964 350 [P G
a0g -0 E2 2401 B [11E* T} 125+ 8 1" )
AGJC H3-017a 1950 188" G} HERRS R Lo |
ALF 209179 - - - -
JC A03-0162 20 £ & [145* ) 85 t B [51*3)
.8 A — — — —
WMOJF g0 58 250+ 5 {1217 2] 2El T {1157 )
KOJE - R L —_ - — —
WMD) H-0158 —_ — —_ —_
MCWE HE-0156 — - — —_
MT A JiE-0158 — — - —_
MDA a3-0: 51 215 |33 16807 [F1°62)
MO ARR019 20018 (4arD) 50103 ahtg)
wal | amoom 1605 (7170 0T (EITLY
LK A2 1T s [r1ecj W7 (237 )
lEC-H'. oo 0ane 16d t 5 [l | ot T o
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FOR RAYW WATER
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T MEANSION
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THEAMISTAT

FIGLIRE 6-32% YHERMOSTAT IMGTALLATION

Tesling Thermosials

The temperature of the cacling system is ther-
mostalically contralied. & thenmasiat mounts at each
cylinder head {!wo} and 15 hooesed in a thermostat
cower. Water lews from the thermosztal and couer
through tubing to the exhausl manifqld. If the ther-
moslals become datactive, replaca them.

Check the therrmostat 1r properopening and closing;
il a sticking or faully thermwalat is suspested, last as
Iolows:

1. Aemopve thermaostat from cylindar Read.

2. Haal a pan of water to sbout 1507 F (66° C). Check
temperalure using a tharmameter immersed in
water.

3. With thermostel suspended in waler al a

temperature of 150°F (G6° G, thermostat should
start 10 gpen,

4, After thermaostal has opensed completely {about
1657 F{7a° Cy. ramoven from hot water and allow
it o cool in Surrounding gir The thermostat
shauld close within 8 short Lime.

5. If the thermostal sticks or does nob operata
proparty, replace it with o new ane.

5, Always insiall a new gasket when replacing the
thermastal.

ANTI-FREEZE

Crofosicn can shorten gn angine's lite by plugging up
radiator cores, building up argund hol spots near the
exhaust valves, and setlling in (0w areas of the black.
Fhe corrosive sediment inspfatés against proper heat
transfer and holds heat in. Most of the metals usad in
wooling syslems are suscepdtible bo carrgsion damage
thal causas coolant leaks and the temperature 1o rise
above safe, normal limits.

21

Most  anli-lreeze manwfacturers recommend a
muinirmurm 30-530 mix of ethylanaglyead anti-freaze and
watar i0r wanter and summer in ¢losed water systems
with a complete change every vear ba avdid Sarrasian
and more axlensive damage.

Cormgion infmbilors raduce 1he fermation af mislina
cagling systern Corrgsion protection can bast be
provided in winter by using anti-fresge gantaining the
inhibilgr.

PRESSURE CAPS

Prassurized cooling systams run far holter than the
boiling poant of water (212 F [100° 0]} el almospharic
pressure, 30 greater breakdown of anti-lraeze and
water solutions result. The average pressure cap (15
pounds [103.5 kFa)) rarsez the boiling point ol the
enging coolant 1o 265°F (132°C).

Defeclive  pressure caps cause many  cooling
problems and should be raalaced every \wo years gr
whangver they malfunclion,

COOLING S5YSTEM MAINTENANCE

The cooling System including Ihe klock and radiator
or heat gxchanger should be cleaned and flushed at
least once a year. This is aspecially Irre in cold
weather fenditions or when prepanng unit for ex-
tended storage {over 30 days or mane).

The coaling syslem gan work eflicienily anly whan it
15 clean. Jgale and ot in the cooling syslem =low
down haat absorption and restrict water Now.

The thermostat is ealibrated to open at 150°F + *F
{56 C). It should also be checked.
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An apprapriale anli-freeze mixtuce shoutd be used in
colder climetas as necessary.

Water fillers showld be uzed in ereas wheare the water
1z extromely hard and rust inhibitors cannot protect
1the coaling Syeslem Irgm the farmation of rost angt
scgle.

Keep the radiator clean {0 provide maximum coaling,
Remova all dirt, lint, otc. Keap tha radiator can closed
duwiing operation,

Check the fan belt tension pericdically, For proper
oparaban of the wabter pump, tha fan belt shoudld ba
light enough g prevent slipping.

Check the water pumnp for wear periogically. Lansan

“the fan belt and mows the fan and water pormp publ ey

bBack and forth, I wear is excessive, raplace (he
bearing.

Cleaning

To ciaan the frash water systam, drean and hill wilh
radiator cleaner, When chemical cleaning is done,
always lush the cooling syslam to wash ool deposits
lansened by the chemigal claaning.

Qnly g glean codling systern can operate elficiently,
Scale slows down heat absorplicn and rastricts water
{lgw. Fluah the systam al least once a year and more
often 1 operahon indlcales clogged passages or
avarheating. To flush the engine, rémove tha [har-
magtal and the water pump cover. Restrict the pumgp
apaning partially 5o thecylindar block Ml s with watar.
Altach the llushing gun nozzle to the lhermesgtat
opeming and 11 the Block wilth walar, then apply air
pressure. Repeat the processuntil weter comingirom
tha Block is claan.

I bdgw Ingeging lempsraiune A1 02pRcied, draun the sngine ol ail
caefanl r sadous angine darmg i vl fesui

Dralning Cooling Syatem

The cooling system works efficiantly onky whan it is
claan, Scale and rust in the cooling syslern shows heat
absorpllon and restricts water {low,. Clcan and flush
Ihe system at leasl once 8 year and morg glien if
operalion indicates clogged passages or overnaaling.
Clean (he ¢owling system with a dependabtl e cleaning
compound and follow the procedure recommended
by the suppier.

Whenaver draining the ool systam for changlag
anti-lrégze sglulion or for gul-of-service protection
whanonhy wateris used, basure to open all drainsand
hose connaslians wherg water cauld be frapped. See
Figure -30,

The following drain plugs mest Be ramaved b allaw
complete flushing of the cooling aystem.

Andiator One pataoak igwer righl frant oomer.

Engine Block: One drain plug lalt Iront near water
pumg,

Watar Pumps: One drain plog undar covar ar by
[DOSeningG Cover.

H am pptbonud wabter |ecket tank hepler 3 uped if should Dy dredned
Al atvsd mida. ThRe ke r ot mudl Ba dleconnscted o Hub Ladih
heater. Theee Iy no dradn plup.

Further infermalian gongerning the lggation and pan
numbers for 1he various drain plugs throughout tha
unit is shown in the Parls Cafalag far egch engine gr
genaralor sef,

Onan resommends tha use af ¢lean ethylene giycal
anti-freeze solullons In closed cooling syslema dur-
Ing normal operaian and glocage pericda. Be sure
anli-ireeze solullon will protect the cooling aystem
during the coldeat winter weather,

EXHALST
MAL ]

O RAIM
BLUOCE HE AR
HE MODE S
HAYE & F1PE
PLL:Gh

COVMER TG [FR Y

FIGUAE &30, DAAIN LOTATION (J-SERIEE}
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Reverse Flushing

Immediately after draimng the cléaning soiwtion,
filush the system; forbest results, use reverse Hushing.
Flush the radiator first Lo allaw e anginag 1o ool ax
much as passible,

To flush the radiztor

1. Drain the system and dizgonnect radiatger hpzac
al angins,

2. Secure flushing gunin radigtor lower hoze with a
hose clamp, Figure €31,

HALNATOR CAP

CLSE D
-.."
HOSE € LAMP = p -
LEMCTH OF HC™ LOSE ‘_d_ T 1.\
FLSHING G o i, 1‘,
Fo |
- i) RN
SRRSO I
| _,:;i:.r;-r.{, frd II| r il’ :
-' ' ¥
IR R iy ||FILI i
H':GE‘_ i L !!"' g : —
HCSE CLamE . ﬁ- ! ! : .il
-:: uy I; o I'| f
rh":"n LEMGTA OF  POSE
| WE] WOSE  CLAMP

FIGUHRE 6-31. FLLSHING GUM 5TALLATION

3. Fill radiator wilh waler.
B sure radadar cap ia on tight,

5. Apply dir pressure gradually (e avoid damage to
vaatar.

6. Shul off the air pressure and till the radialor with
waker adain and agply air pressure; repeat until
waler Comea gut clean,

7. Raconnect rachatar hozes.
3. Clean and inspect The radiator cap.

b

Te lush the engine;

1. Drair radialar ar heal gxg hanger, cylinder block
and exhaust manitold. famave Mermostats.

2. Aemove the inlet and puilel hoses belwean the
engine and radiator.

3. Close all grain ptugs and attach the Ileshing qun
nozzle to the wakar aullat, as near the exhaust
manifald gs practical, Restrct the normal inlet
line cpening untif 1he system fills with watar, 1hen
apply air pressirg gradually. Repaeat the process

until the water from the cylindar Black flows.

claan.
4. Remove flughing guit.

B-23

3 HReinsiall thermostats, ases and drain plugs and
refill the syslem with the proper coofanl.

6. When flushing is complatad, check the ystem
theroughly farany leaks uncovarad by the clean-
ing operations,

T& flugh heal exchanger:

1. Flush the enging water jacket as praviously
distuszad.

& Firsl remove waler oublet hose betwaen anging
water j3cket 1o the hedt axchangar.

3. Flush bathk fresh water side and raw watar sidse of
heat exchanger.

4. Remgve rybber impeallar pump cavar o flush raw
water side.

S. Flush the water-cooled axbaust manifold.

B. When flushing is complalad, chegk the System
horowghly for leaks.

Testing Cooling System

The cooling systemn can ba teslad lor bwa abnormal
conditions: (1) insufligient water tiow, and (2) alr
leaks,

1. To measure water flow. install a lank of known
quantity at the water outlat. Run the engine until
the thermostat opens and than measure thoe
length of time necassary to lilltha tank. From this,
abtain the llaw in galions per minwle (GFM).
Minimum values are grian In tha eAgine deta
section. walar flow i5 below minimum, check
PUMpP Cperation oF opan sup ply vakve, and inspect
Lhe pagsages and water lings for clogging.

2 Airleaks cause pramatur irrpal lae fanl are, Totest
lor &irin the cagling system, run theengine, insert
the cooling system cullal Inle & tank ol watet and
walch for bubbles. If hubbles appear, inspactthe
colling system thoroughly to find the sourcs of
air antry. .

Repair Nolas

The heat exchanger shoold not require any repair
underngrimel service canditions, However, it should
become clogged, remowe the ends and Llazn oot the
tutas.

Whenever making repairs gn the ¢ooling system,
tighten gll canpections tharmaghly. Lise thraad seal-
ing compound on all {hreaded conneclions, This is
eapecially impgriant because of the damage air can
CaUss,

Al watar lmas should be 142 inch (13 mm)] inside
dismeter ar larger. Long rung of pipe or hose nead
larger Inside diamater to reduce  registance,
Rememizar, the final test iz always corract water flow.

REY. 11-76
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AR BLLEDER

wFAT EXCHANGEN wALWE

LY

rar FOLD

CEMTRIFUGAL
MJmF

2.CYLINDER  MOWE

* LMALST AND FAW
WATER DISCInARGE

AR BLEETER WALVE,

ExHALST AND
AAY WATER

CEMTHIFUGAL
FLH4P
215CH ARGE

4-CYLIHDER MDJE

FIGURAE 6-32, TYPICAL HEAT EXCHANGER COMH NG BYSTEMS

AMtar meking mpairs on he cooling system, tighten all
connections tharpughly. Use Farmatex or thread
sealing ¢compound on atf Theeaded conneclions to
pravent [eaks or the entry Of air into tho system.

Fawd irglrect png on Parmaiae sdabar can balnre apeiying sesieric
angine par,

HEAT EXCHANGER KIT
INSTALLATION — J-SERIES

Cinan heat axchan ger kits provide an eHiciant gosling
gystam which protects your engine's water jacket
againat the aflacts of sed water and sedimant.

The following wslructions  cover  ingtallalicn,
proparation for operalion, 1esting and haatexchanger
mainlertanse. Fead them thoroughly before begin-
ning inslallation,

MJB and MDJB Kit N¢. 130-0314

1. Orain cooling system. Raler to Figure 6-32.

2. Remave ball guard {Figura B-33), fywheal cover
and flywheel. Remowa two cap SCrews halding
fiywhaal pulley and flywheel capscrew, then lift
off puley, Re-install flywhesl capscrew part way
and re=-install pulley ouer it Lisimg pulley asagear
puller, tighten the lwo capscrews 1o pull tlywhee|
loase.

3. Aemave starter motor elecirical conneclidns.
Remove slarter molor raar meunt 2nd e two
capscréws holding starter to mounting Hange. Lift
olf slarter motor.

B-24

17430
CAGREN

Fl “¥wHEE L
COVER

1 M4e] LT

FIGUAE 532, BELT GUARD MOUNTIMNG (SEE STEP 11)

LB QHLY: Drareghrd Sbimi 3 ancd 4. Mot B e darkes
Menge |HMep 51 unlng tha fisnge spacer lminhed will the Wit
e inabsd] Uha Bengs con'er over e slarks molas hole,

. Remoya startar flange from crankease by femoy-

ing thiee capscrews.

. Mount ngw flangefurnished in kilusing ald flange

SpAcEr and CApacrews,
REY. 11-7%
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6, SMJSB MODELS ONLY=Cut a notch in flywhesl
Lover 1 accommodate starter flange. Cot noteh
10 dimensions showh i Figure B=-34.

7. Maunt flywhesl and flywhaal cover and insat
slarter mator.

NAME FIATE

FLTWHEE L
Cawitin

FIGLIRE £34 CUTTING HOTOCH IN FLYWHEEL COVER
SMJB OHLT}

8 HAemove gowarnor adjusling nul znd governor
spring brackel. Qn diesels, reinstall the gavermor
salenaid immediately wilh the capscrew toward
1he right.

HEAT EXLHANGER

o, H&n‘_u:wa watelr ling betwesn water pump and
enging block and remeve brags elbow from Hock.

Aermove and discard gear sover capscrow holding
walar line support.

10, Mount water pump brackel gn engine with
capscraws furnished [Figure B-35). LFso bwo 5016-
18 x d/d-inch capscraws to sacure ta starter motor
flange; gne 5/16-18 x 1-inch lo gear cover, and
two 1/4-20 x 3/8-Inch ta uppar lefl hand comer of
backplate. )

For convenlence, the nameplule can be moved o & Eole
sconnuble posilon belore mouning B Bkl

11 EARLY MODELE ONLY—Some @arly medels
werra built wilkout 8 hole and weld nut Inthefront
surface of the flywhoesl cover to mouwnt the belt
quard.

2. |[fthere is no hole, glamp belt geard ta the heat
exchanger bracket and mark location of lower
mouming hole.

- Aemove flywhesl and dnll a 1/4-1neh hale,

For easy remgeal, mount the capscraw as
shown in Figure 8-33. The 1/4-20 nut isn't
turnizhed.

d. The belt guard can be meunted on this
assembly with 8 second nut and lockwasher,

2, Reinstall flywheel guard an angine,

oo

CERTHIFJGAL
P

HEAT EMCHANGER,
elD PLHF 2RACKET

Pl

BACKFLATE —

GE A S B

R 3
PLATE

STAATE R MOTOR

FLTWHEEL COVER

EIGURE E.3% WATER FLIMP MCUNTING BRACKET

REY, 11-Té
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12,

1A

14.

Rotate manifold end farend: raarrange mounting
flanges a3 needed for remounting an enging,

a. Discgnnadl exhauat manifold at englne oo -
ting flange.

b, Femeoyve pipe plug from Botlom at maniicid.

¢. Remave exhaust slbow Iram manifold and
swap it with 1-1/4 inch pipe plug at opposine
end ol manifeld. Discard used 1-1/4 inch close
nipple. Use new nippia furnishad in kit to
mourt axhaust elbow at opposite and ol
manifold.

. lngrall Nush typa 378 neh pipe plug in kole an
bottom of manifold,

. Install bwp S-degres brass sibows [3/8 Inch
plpa o 172 inch hose) In threaded heles thet
were vacaled on top of manifeld. Direct autlot
ol rear &lbow at exhapst plpe end about 45
degrees toward enging sice. Direcl outlet of
Iront olbow towsard the and 1o which it is near,

f. Reinstall manilold on enging using naw gas-

kals lurmished.

Maunt centrifugal pump on brackel wilhtha shalt
pointing forward. Lise hold-down plale fumished
1o secure pump {Figure G-35).

FIGURE %25, PLUMP BELT TENSION

Whan 1oleling the pump Body o Ik pedeais o wdeg] 110 The
anging, ihe pump bedy mugd S ceniered 0w lork d il
Alreetcw ar (e Ieipedbar, Pl te oo Hile wiii rysalt Inglihae
Ther ouler or Inoer Tace af The impelkar RDIng on iba pume
body, Wihan hils Aeppand, the pumg g el ey sneduih hoid b
I iy by [0 . Woar ey’ | ek B e e amstrmosnet, [0 et e P
® you rolnle the pump by hioed B onackt Ba (et $RE Bl
bindirgg. Thke fueane (b pump must e sdjuyked baloor ke
drive bl Iy on the pulléy.

Maund purmp pulley on fresh water pump, zlign it
with crankshafl and drive pullay and sacura.

6-2B

15

16.

17
18.

gk

20,
21

Install Bell over pump and drive pokleya, Adjust
gump {0 allow aboul 142 inch belt deflachon
(Frgura 8-38] and secure pump in posilion,
Remove and discard copper walar ling Ingm
thermoasiat housing to exhaost manitfold, inverted
male conneclor an thermaosiat cover, thermostat
Rawsiryg, and two studs from thermostat moun-
ting surlace,

Remard corirol Box,

Brill and lap twao holes in rear of cylinder head,
Figura §-37. Llza a #21 drill angd 10-22 lap. Maonl
mew thermostat switch using 10-32 screws lur-
nishad i kil

n . .- BY.PRLL HOLE
é . | THE PR TAT
© L © HEW 178 43,3 mr)
CRILL HECLE
B

&

15 E DETAIL BELDN)

1T ORILL wheo i
i mmy [
JE

FIGUAE $-37. DRILLIMG FOR HIGH WATER

TEMPERATURE EWITCH
Do ot Wre the vwlich remaied Iram the
L Brirrstalsl cower. Thim swlch openiiey
M v lowsr temperwiime and would causs smafic opemion
Wheen Arrurihied oo B Eylieder .

3

Aamovea thermostal and drill a 1/8-inch holo Irom
Ihermostat compartment to by-pesa hele, Figure
&-38. Be caralul nol to damaga surfaca af thar-
masial seal.

tnshall sontral Bax.

Insiall gasket, tharmostat housing and hoat ex-
ghanger mounling bragket (in that order) from kit
on the engine thermoastal compartment. [nstarl
1/8-inch rapple, 1/3-inch coupling and airvenl gn
thermoslat housing. Using two capscraws (5 16-
18 % 2-142"§, coat thraads with sealing gompou nd,
cecure heal exchanger bracket and lhermostat
assambly to engina.

REY._ 111
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MJC, MDJC, and MDJF Kit No. 130-0915

1. Orain cooling system.
2. Remowe governor adjusting nut and gowvernor

spnng bracket O diesels, rainstzll governor
glengid immediately with cepacrew toward tha
right.

. Remove waler line between water pump and

enging block. Mount walar pump brackel on
enging wilh the capscrews lumished, Figura 6-2%,
Usza twd 5O16-18 w0 Ard-Ineh cagacrows to sacira il
1o the starter metor flange; aneg X 16-18 % 1-inch ko
the gear covar and bwa 1542 x BE-neh 1o
s2cure it to the upper left hand comer of the
bk plate.

Far canvanlencs, Ha Himp’l.ﬂ can b moved 1o & MmEME
wccaxslble poslilpn beftre mounting breckel

. EARLY MODELS ONLY—Some garly modeis

were built withouwt 2 hole and weld nut in the fronl
sufage o the Hywheel caver to maunt the balt
guard, Il lhere iz no hole, clamp belt guard 1o Lhe
heat exchanger brackal and mark location ot
lower mounting hola, Remave 1lywhee| cover and
drilf & 1/4-inch hote. Far easy removal al a later
time, mount the capscraw a3 shown in Figure 6-

24, The 1/4-20 nut izn't lurnlzhad. The Bolt guars |

can Ihen be mounted an this easembly wilth a
second nul ard Iockwashar, RBelnslall the
flywhee! guard &n the engine,

. RAglate manifold and (o artd; rearranga meunting

flanges 33 needed for remounling an engine.

a. Dizgannesl exhaust manifold at &ngina moun-
ting llangas.

k. Remgva pipe plug frem bottam of manifeld.

c. Remove exhaust elbow from manifold and
swap it with t-1/4 inch pipe plug at opposite
end of maniteld, Discard used 1-1/4 inch cloze
migple. Usa naw nlpple furmished to moont
exhaust elbow at opposite end of manilold.

a. Inslall fiush type 358-inch pipe plug in hoda en
top &f manifeld and the square head plug on
Boltom of marfold.

e. Ingtall Iwgp Hdegree brass albows (8-inch
plpe to 1/2-tnch hosza) in thraaded holes that
werg vacated on top of menifgld, Direct oullet
ol rear albow at exhaust pipe and abaul 45
degregs toward engine side, Direct outlet ol
front albow toward Lhe end to which il is naar.

f. Retnstall manifatd on engine using new gas-
kats furnlshed.

- Maunt centrifugal pump t bracket wilh the shalt

pointing lorward. Llse hald-down plala fumished
o secure pump.

When robiling (P parip Bisdy on e pedeatal o adegd 1 o the
engine, thy pump body murl be centieed 8 Tar and aft
girC Qe O Bt Inapebllar. Faiir e De cea Bdb will resll in githgr
IF ol aF Infar [ec of ths Inpelinr nubbing omn e pump

B-27

14

1A

12,

14.

15

16,

17,

18

Loy, Wisan el happens, \f pUmp Juraratas enough et b
illeradly barm 1 up. You canLyey thlp pdjusiment; [ mysl ba It
s you robale the pamp by hand. 0 must Ba fres and not
Einding. This mesnt v pump mokl Ba sdjusted baforr the
deive Bl Ii on L.

- Mount pumgp pullay pn centrifugal pump. align it

with the crankshaft dnva poliey and secura.

CImstall Balt over pump 12 allgw ahowut 15°2-inch

deflaction 1o balt, Figure B-38, and secure pump
in positioon.

Remove and discard: coppar walar Hne fram
thermgstat housing o exhaust manilold, inverted
mala connectar on tha thermasiat sover, Thear-

mg3tat houging, thermeostal and 4 studs Irom the
Ihermoslat mounting surfaca.

MDWC Spec A throogh G and MJC Spac A
Iheough O remave contral bos.

MDJC Spec A through & and MJIC Spee A
Through D drill and 1ep 2 hales in rear of cylinder
head. Figure §-17_ Lise a # Jnll and 10-32 tap.
Moont new Wermostat switch wsing lhe 10-22
screws Tumished,

Bo not uss B ywHch removed oo tha
3 thamenin! chredr an MOJC Eptt A
1hnaasgt @ ated MLIC Spae Ath rough B, This mydtch oprrsises st

& |gargr lempareiur s would causs srsllc amgina oparalian
WhEh malnbed oh the syllndes T,

. Remows thermostat and drild 2z 1/8B-inth hals Iram

ihermostat compariment to the by-pass drilling,
Figure 6-38. Be caralul not to damaga the surfate
of thermostat seat.

MOJC Spec A thrgugh O end MG Spec A
through [; winstall control bos,

Inglall gagkels and water manilald from kit on
thermostat compadment. Install 1/8-tneh nippla,
18-t coupling and A vant oncwabar mandfold.
Using four capscraws (5/16-18 = 2-1/2-inch) and
coppar washars, coal threads with sealing com-
pound. secure heat exghanger brackets and
water manlfold to engane. Install thermostal gas-
ket and {hermosiat hadusing, using tha lwo
capscrews (2716-18 = 1-1/d-inchY and copper
washers furnished,

Using ring clamps furnished in kit. secure heat
exchangar {9 115 Bracket.

Hemave existing enging mguntad water pump
(raw watgr] and ins1alk a new pump burmishod in
ki,

Inglall plumbing lilkings lurnished as follows,
using a thread sealing compeound on each {see
Figure B-40 for lacatian and corract facing).

— A close mpple, elkow and hall nipple n the
cuntrifugal pump {{resh watar) inlel and auttet.

— Hose elbow and reducer bushing at engine
mountad watdr pormp (raw waterr gullel.

— Hose adapter in the engine mounted water
pPuripe [raw watcr) mlct

REY._11-18



ROTe-CCEL M08 CY CINDER HEAD SHO%MN HE RE
MOQEL MIB 7L IKIER AEALD 15 5IMTLAH,
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OF ] h
(3,0 =t 'q_ CYLINDE A HEAD BYILNTNG
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-

S

(@ - AT NWEL TN TEN
GhiLL7516™ ¢ mm) ¢
wv OEENV

gm-;: H.F. TAR

16" {8 | BEEP

T IEF.5 )

.|1|f|a"

FIGLIARE &-38. DRILLING BY-PASS

WEHT waLWE

22, Uszing ring clamps fumished, seturs heat ax-
changear 1o i3 bracket.

Inetall plumbing fittings furnished as lollows,

using a Ihread sealing compaund on each:

— Elbow hose fitting in cenlrifugal pump inlel

— Migple hoze lithing in Ihermostat Fousing

= 1/4 Inch hose elbrw htting atengine mounted
pump Sullel

— Elrow hosze hilting at centrifugal pump owtlal
{side of pumpl, elbow hose litting in cylinger
bioek inlct, Tace all elbows az aHustrated in
Figure §-30

— Elboyw hoge titling in exhausl glbow

Cpen ar venl valve on thermostat houwaing.

Fill closed ceeling system with Irash water or

walgr and anlifresze mixtura (5 gquarts).

Operate unit lor 10 minutes 2t full load: watch for
|k s

. Shist down ural.
AP Funning unkt 10 el IRe ol
coaling »ynlem Iv pressurized snd hogt,

Qpieri e T4-pound présiu M San showly 1 yent pressurn

23

23
24,

2a.

a7.
24.

Showly apen prassurs cap and chack wakar laval.

Fll syslem 1o top ol heal exchanger. Check for
and corregh any laaks.

another free manual from www.searstractorman

SUPPORT
BRATKET
s e THE RIS TA T 1M S HOE |
7 =
HEAT EXCHARGE
& 3 CTa Py EILL CaP
AW MATE K
FLkaF ,a" l\‘ @
EXHA ST
WP EXHALUST AMD
R WA TER,
FRESH WA IE® BRCHARCE
CIRCL LA TIMNG r_/" IMNTD BLAC K
PP
Asr MATER
FRESH wWATER
-CTYLINDER =% BN CLOSEL STS"EM
FIGURE &30. HEAT EXCHANGER HOZSE SCHEMATIC
REY. 17<76
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BLFECEK vENT vALYE

HOksY

i i . (e HEAT
WATER MAHIF QL . i ExCIIANGER
Y

o i ENHALST
2] HANTASL G
4 E XHAIST
L InE
Ry wATER
DI SCHARGE

REAR OV LIKOER
LGk SORBECT N

f EMZ KE ORIvEY
WATER PLIE
[Rai WATFR]

» y
N, ) ww —=—= —  AAW WATER
\ ol AOMT CF LAIMDER
Q i W BLOGW CORMECTION WV Ale  FRESH WATER IM CLOSEC SYSTEM

1

INLET - AW wATER

CENT RIMLACAL FUMP
1FRELTH WA TER)

4-CYLINDER

BRAALCKET

FIGUAE &40, HEAT EACHAMNGER HOSE SCHEMATIC (BEGIN SPEL; D)

— Close mppla, elbow and hall nipple in the rear far the Iresh watar connections and the 1/3-ineh
cylinder block inlel. nosa for raw weter connections. See Figure G-40.
— Eg] n?ltfm'g ﬂI[F'F'!EEthlEfE. 45-degree elbow, and 20. Qpen air ven! valve on thermostat housing.
Ihalfnigples in the from evlinder block mlel. 21. Fill cipsed copling system wilh [rash watar or
— Hoze elbow m the axhaust elbow. water and anlifrecze midtura.
— Hosge albow in the thermostat housing. 22. Cperate unid for 10 minutes 8t full koad: walchiar
— Clﬂse_nippr_e. (2} elbgws. shott nipple and a leake.
hall nipple in the axhaug! manifold (front]. 23 Shut down unit.
— I:_Icrse nipple. sirgel elbow, albaw ang a half Aller runng Uk 10 minutes, the clopsd
nipple in the axhaust manifotd (reary. coallng cystarmn | pressurdzed and hst
— Countersunk plug on top and sguare head Open tha 14-pound prassurd coa tlowly 1o vEnt prassure.

flug on bottom of exhausl manifald.
gd. Slowly apen preszure cap and chack waler leval.
18, Measure and ¢ut hoze to langihs reguired and yaReEn g P waler leve

install using clamps furmished, Use 3/4-inch hose 25. Fill system to top of haal exchanger. Check for
and carrggl any leaks

REY. 11-76
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FREFPARATION FOR OPERATION

II necessary, prima tha engma mounted raw water
pumg. Tg do thig, remove pump gutlel hozse at 1he
heat exchanger mlel connection and #ill hese andg
pump wilh water. Raconnect hase b Beat exchangor
when pump s primed. Remove the prassure cap on
the heat exchanger and opan the alr blesder vant
valwe on e weter manilald. Fill e clased wales
syslam wilth Iresh waber and a rust imhibitor. [fthere is
danger of freezing use an approvad anlifreaze. Clasa
pressura cap whan system s flled.

TESTING

Start the engiﬁe and following instructions in the
sparalors manual, adjust thegovernar sprng tension
for praper engine speegd.

EBefore beginning regular pperaticn, tes! the water
llow through the raw waler systam. To do this,
diggssembla the raw waler gutdel hosa al tha dis-
charge connection on the exhaust manifold. Lising a
separate tank o caloh the raw water discharge, ron
the engine for one minute and measure the amount of
waler bl flgws fram the distharge hosa inta 1he tank.
The water flow must exceed d gallons per minute
lgpm). Wit Moo 120-0814 or 5.5 gallons per minute
(gpm), Kit Mo, 130-02915 Oiherwise a larger hose gra
shortar hose musk bemnstallad on the raw walarinlake
12 the engine mounted pump,

They #nne wlll nol cool propery urder Wl Stvd AR E e bds Wtar
Fow at the axheurl authd rxcreds IThe required llpw @i

When the necessary carreclions have bean made, the
ganerating set is ready lor regular operation,

S5IPHON PREAK

The slphon break fanti-siphon) 15 2 vacuum oparated
want valva thal opensthe exhaost water discharngs ling
1o 1he atrmosphers when the engine shuts down. Tha
gpen vant valve prevents Hoataticn water (sea waler)
from being siphoned inta the exhaust manitold and
evlindars on engines: installed below the 1oad
waterdine,

The siphon bregk kit is required for all marine
(Agualift mufiler, raw water or hazt axchangar)
installations in whigh the éxhaust water injeclian
elbow iz below ioad walar lavel. Mount the slphon
Break na fegs Wan 12 inchas above load water level . If
space doss il permmit, lhe siphon bregk can be
remolaly munted [withit S laal irem e ashaost
water injection elbow]. In all instalkations, the siphon
braak riust be mounled vartically (thrazded and of
valve pointing down). Use pipe streps to secure he
asgembly 19 Ihe frame or bulkhaad, aa llaxible
rubber hose lar connections.

B-30

MAMGER STRAPS

wAaruym RELCIEF
WAL

ALaFTER

ELBOW (1)

AUBBER HOIE

WATER OUYLET
EXHALET WATER
I JECT 08 FLBEON
e EXHALST RITLET

EIGLIAE 41 SIPHON DREAK ASEEMBLED

Kil Assembly
Aszemble Lhe siphon break ag follows:

1. Install two olbows uding adepters |n apposite
ands of Tee, Figura 8-41.

2. Install adaplerin remaining hole of Tee.
3. Mount vasuum ralial valve on Tes adaptar.

Installation

1. Locate and hang siphon break vertigally within 5
fept (1.5 m] ol exhaust water injectlon albow and
12 inches (305 mm) or more ebove tha Igad
wataring, Flgurg 642,

2. Dhzconnect exhaust waler (raw) discharga hosa
al exhaust walar injection albow on heat ax-
changes or olher models whera this hosa has
bean assambliod.

1! shvr heaer In wodegquaie. connmal [{ bt sipstion Sreak bk
wiaw, Diharalee, e new o, dep 1

3. Connecl exhaus| water dizchargs hose balweasn
angire water outlel (raw watdr, aqualift, ar heat
exchangar) and siphen break inlat albow, Figure
£33, Turn élbow or replace with straight litting to
prevent crimps in hosa.

4, Connect hose between siphon break outlel el bow
and axhaust waler injection albaw. Tightan all
hose giamps 1o prevent leaks.

He surs b plohed gpendng In ike

vacuum el vyelve In cpen to ai-
moNpre s prsins. The shphon bredk wdll nol eocion e
rellef valvy sigt ks chopad In mny way,

REY, 11-1d
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SIPHOH BAEAK

HANGER 5T A& PS5
WADUUM RELIEF

WENT VALVE VALYE
A PTER,
EL B (2}
' TEE
T L THERRSISTAT IMSIOE ] .l
- HEAT EXCHANGE R RUBEER HOSE
i) (T F] FILL CAP
T' j '} g
e
o s
= | p— “"' = EXHALST WATER
) o DISCra AGE
1 1
A 3 © ; EXHALST nATER
— -~ INJECTION ELBCnY
Rt Wb TE Al IL £ o HALET
Furr MaM | FOLOD EXMeUST AHD
RAW WATER,
E
FRESH WATL R LBLHARS
r._‘!—' INTO BLIKK
« CUMAENT 1-CYLINDER
A HEL E MODELS
CIRCUCATIRG FLAK WATE R
PLIMz
FRESH WATER

p mort g IN CLOSED GTSTEM

m Co nal mewiovs prassurd cag on hast se-

_ charger unfl W presun fi B carduly SIFHOH BREAK
vanled, CHharwlye, serious parvonal Injury inam soplding sokter or e,

Htm could result

WACL UM REL IEF
Bz WALYE

i 5 anaFTER

= ¥ T ELadw z

THEAMOETAT FILL

HOR 3 BLEEQER WAL WE

WATER “aty £ LD RUBBER HOSE

EXHALET waTER
OHSCHA RGE

:.‘-H BXHALST

! MAN IFOLD

ENCGHHE HRIVEN ACAR Oy L IRGER

WATER Pypsp BLOGCE, COMNECTICH

[AAW WATER) CURAENT +=CTLIHDER
; HIC, MDJC. HRJF
ey MODDELS
1IL i ‘hid \$ -.tfﬂ MOMT Y LINGER
l-."ﬂ] g}' iy BLOGCK CONMECTION

eH Insall Fiphon Sreak Kl I exhaur injection
1 bt In bmipw loed water fna. Locais the
INMLET - RAW WATHER Shplvon Brya bk mi east 12 Mychen (3105 mim) shors Lust amberiine and
in & wyricel pastian, Aemals Waumlng e aiphon braek b

B e parmiaaliie within & 5 Ioo) {1.5 m) rmdkisol waber Inje<tion schays

wberw. Yarticw! position and hilght of valve myst by mednisined.

FIGURE 6L HEAT EXCHAMGER HOSE SCHEMATIC WITH 5|FHCON BREAK
REW. 11-M
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Inpipdl Slphon Srgalk K1 [ snhaus Indection

wibaw |8 balow {asd waer N Locabe bhe

Sphon Erenk ol sk 12 Inchek (306 s} sdsorvglipad walnr llnw pnd
In & wertical pgadtlon, Aemote mountieg Se dphon Bresk
PN B el A B ook §1.5 i) rad bk 0 el bar D isction sxhmt
bt Virtbcal poyiicn gend hmight of valve must Be manTalined,

S0
f C] pREAK
HEN! |2"1' i
(305 ) |
- _L =AYy = TO EXHANGT WATER
GITLET
2ET. MAE, e ,r
1.2 Ll RRALET WATER
INIECTEN E LBLCra
¥ [,
MNOTE: Faks provlsioh Tor oaSsage
b of uir bpreeach myffler 5o pravers
4 = L T
___—-#-"."."-'_._.-:ﬂ h T-’

FISLRE =43 AQUALIFT (HSTALLATION WITH SIPHON BREAM

COOLING PROBLEMS FROM
INTERMNAL CORROSION

Air, which comtains oxygen (1 percent by wolume}),
gels intd the <ogling systam  causing  seqnus
problems becauvse asration ol tha water accatarates
COfFOSION avan at normel angine WMperatures, Some
air space is needed even In leak-tlght systeme
becausa all closed systems require an expansion
arga. Additional air alse entars through small leaks at
hose connections, Ihe watar pump, or 1he yacuum
valwe fn the pressure cap each time the engine shuts
down and cools off. It [s the axygen in tha coglant
which gauses the cerosion {rosting or pilting of
lerrous metalsy of mternal engine surlaces, Tur-
bulencain the girgulated coolant mixes Ihe zirintotha
coolant, The minute mineeal particlas from o omasion
circulate to all campanenta of the gooting System,
such eg radiator cores. Thay then lorm dapakits
(scalo) that ewenlually Block amall passages and
impair radiation and heal transfarto tha atmosphars.

Since this scale is a poor conductor of heal, the ysypal
results are overhealng, 8 clogged radietor. and
praszurg ¢ap or thermostal mallunclicn. Heaver
zcale formations around the combyslicen chambers,

£-32

pistons, valve seals, and valve slams raisa Lhe enging
aoparating temperature abowe normel and cause
anging damage, Excesslve operating toemporatures
may cause burned valvas angd sgals, warpad valve
stemg, or gven cracked Cylimder blocks or heads.

Larger particles or substancas auch az dirt and slim
from yogalahla growlh s and greases, or ¢il irpm teaky
head gaszkels alse find ways 10 anter the closed
cooling systems. All of thesa things add togalher 1o
pravent circulation and gausze enginetemperaturas lo
rise, Higher than normal eanglne tamparalures reduce
gngina afliciency, cavse gpparent powar losses, and
increasa gasaline and Gil consumplian.

Cogling efliciency losses are balanced by incransed
clearances, such as beasing wear ang decreased
Irictional hezal in a worn angine. Tharafore, the
cooling systern  most ba  theroughly  gleaned
whangvar an engine ia rebuilt or new pars are
installgd.  Otherwize, the ingressed  friclional
lemperaturas and expansion in the newear parts could
damage e angine ta a8 graalar gxlant,

REY, 11-7§
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SECTION 7.
FUEL SYSTEM — GASOLINE
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MECHAMICAL FUEL PLMES et e T
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MECHANICAL FUELE PUMPS
Description and Operation

Single action diaphragra fucl pumps (Figures 7-1, 7-2,

T-a) aqe standard equipment on all Cinan gazoline and
diesel engings excepl the BF whith uses a pulsating
didphragm type ol pump. A fuel sediment bowl hitars
engine fuel efore it reaches the lual pump.

Tha fuel pump is mechanically actualcd by a rocker
arm which ndes on a lobe of the enging camshafl. A
Hexible daphragm is operated up and down by a
cambination ol rgcxer arm action and spring tenstan
(Figure 7-1].

O the fuel intake stroke, the carshalt lobe causes
the rocker arm to bit the diagphragm against the
pressane of the diaphragm spring, This action pulls
Tual from the gas line through the uek sediment bowl,
The same aclion draws the fwef through the intake
valve into the pump inlel chamber and closes the
outlet valve. As the camshaft obe continues 1 rolale,
the rocker arm ralieves the pressuraonthediaphragm
spring allowing the =pring to meve the digphragm
taward the inlet and gutlel valves exerhng prassure on
the fuelintel chamber_This prassure gauses thepump
!néc:t valve laalose and apens the cutiel valve, The luel
15 cansequently forged through tha pump autlet and
into the carburolor,

Fusel iy acogpied by the carbumior ardy when the luel Inlot valvy by
opencd by ihe Hosl Whan the speciled ued (eeed 0 ime (foal
thamber it reachod, loel v shgl o1 &1 e Inbel vahes.

With no demand for fuel lram the carburelar, 1he
diaphragra spring lansion is nol great enough 1o force
the diaphragm against the flcat prazsure in the inlet
champoer of the pump. Thos, the rocker arm golion
cammies, bulthe giaphragm remains stahonany: until
1he pressure against the carbaretor ozl s raliaved by
a demand for luel at 1he carburetar.

Troublesheoting the Fuel Pump

If fuel does npot feach Whe ¢arbaretar, perform the
fallowing checks:

1. Chesk fuel tank 12 3ee o skutof! valve s open.
<. Make certain fual lank cep vant is open

1. Remove fuel line fram pump outlel and crank
Engina severa| times. On manoal starting models,
Qpesate priming lever inatead of cranking gnging.
Fusi sheold spurt Brom pump. B onot, ramove
pump for repair or replacament.

[T the pump delivers fuel, but the engine does mat run
praperly. perfarm thase tesls with A pressure gauge
belore ramoving 1he pump,

1. Digconnect pump outiet lne and install preasorg
gauge.

2. Tesl valves and digphragm by operating priming
lever @ fow times. The pressure shoutd nol drop
off rapidly after priming has stoppod.

71

FUOCEER ARM
WFARING
DimPHRAGH

SFRIrsS %

ROCKER ARM ALdd
LM ARECHELY

ACCKER
ARM P

RUCKLR ARA

EOVER SPRILG

[l APHRAGH 23
ASSFMBLY

CAPHEAGH
SPRIMNG

ALCKDD Ao
BODw

FAIMING LEVER
mt P

RACK ER
AR,
ILIHE

WaLve ahO CAGE
L5SEMAI IF]

FIGURE 7-1. GCK SERIES MECHAMICAL ACYDATESD
FUEL PUMP

CUOTAWAY OF THE J SERIES MECHAM ICAL
ACTUATED FUEL PUMP
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3, Run engine at govarngr speed on full reenaining
in carburetor and measore fugl pemp pressura
devaloped. Pressure should measure between 2
and 3 pswith gavge hald 16 nchos above pomp.

A low pressure reading indicales exireme wearin ana
par or signiicant wear i all parts of the pump. 1!
pressurg is Abowve maximum, the diaphragm is 160
tight or the diaphragm spaing g sirong. A light
diaghragm 15 caused by fuel seeping under 1he
digphragm retainer nut and betwean e diaphragm
layers, causing & bulge in the diephragm. Low
pressune of 0 gressure with Little e no pressure leak,
indhicates a weak or broken diaphragm spring, worn
linkage ar lgaky check valwasz. Any of the above
conditions are gause for repair or raglacemenlt of the
Tuel pump.

Remowval
Fallgw bhis procedureg whan remaoving the fual pump:
1. Remove figel indel and ayllet fies from pump.

2. Remove two capserews halding pumg 1o angirne.
Diccard gasket.

3 Natch pump body and cowvar wilh a file far
reassambly in sama relative posilion and ramovs
sergws holding body and cover logether,

4. Tap body with a screwdrivar to separate the lwo
paks,

5. Ilnslall rep 2w kil pants and reaszemble fuel pump.

Installation
Follow this procedyurg when installing 1he fuel pump.

1. Remove all gaske! material from mgenting pad
pump flange. Apply oil-resistant sealar 19 both
zides of new gaskel and to threads of alaching
Blts.

2. Positton new gaskel on pump flange and hald
pump in posilion against meunting pad. Make
sure rocker arm is niding an cam lobe, Tum
crankshalt gver undil rockar gim is a1 [ow paaind ol
ils sirake.

3. Fress pump against pag, inglall atlaching bolts,
and alternalely 1orgua them to spadilications.

4. Connect fuel inlet and autlet.

5 Operate engino and check for [eaks.

Repair
1. Digassembly

g. AMer lyel pumpiz removed lram erine, scribe
a linge an langas of pump body and valve
housing to rmark Wheir onginal posilion [see
Figure I-2].

b. Remawve valve howsing frott bud] pomp body (J
ieries fuet pump vatves are ngl sepplied in 1he

it].

7-2

&
)

1 T
! ’
BLRIBE LIKE MAaHH NG
FORIYION MG OF Ty
FLIEL MUMFP SECTIONS

L1

]

FIGURE 7-2. SCRIBE LIKE

c. Remove both valves and therr gaskels from
valva housing. Mole posilion of vakwes in their
housing 3¢ new valves Can be commecily n-
slalled.

d. Using a blunt punch, drive Tagker arm pin out
of pump {Figure 7=3).

FIGURE I-3. REMOYRG ROTKER ARM P

e. Press diaphragm into fuel pump body and pul|
rockar arm aulward & unhook diaphragm
actoating red from racker arm link assembly.

{ Rem&yve diaphragm and diaphragm retunn spe-
ing, rocker arm and link assambly, and rocker
arm retum sgring from pump body.

g. Rumova diaphragm actualing rod il seat from
pump bedy (Figura T-1).

h. Crean and inspect all fusl pump compananls
and repface all unseraceable pans

Aew 10-7%
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& Assembly

a. Install vnlet and outlet valves and 1heir gaskets
. 'n their respectiva posilions (Figure 7-1} Seat
valves hirmly.

b. Lubrigcale diaohragm actuating rod.

c. Position foel pump diapbragen and spring
assEmbly :nto pomp Lody a2 shown in Frgure
T-id

[P0 Sl L Ty |

1 A PHRAGM
AETIMAM SFAING

FISURE T-4. POSITIONING FUEL PLUMP DIAPHRAGM

d. Hoid diaghragm assembly in pump body and
position pump Dody a0 mouabing Macge facas
up. Spply slighily moee prassune 1G lower agge
aof diaphkragm and insert focker arm LAk
assembly,

&. Hook rocker arm link to diaphragm aciuating
rad.

U In=1alt racker arem return spring and hald ilom
Hace by cockmg rocker arm seghtly.

g. Install ratker atm pin in puemp body.

b Pasition valve body and pums boady 50 bwa
previcusy scribed marks afigh. nshzall all
scrows and fockwashers uatil they justengage
pump  body, being carefal ool e tear
diaphragr fabeoe.

i. Alarnately and evenky fighten all acrews,

T=3

BF ENGINE PULSATING DIAPHRAGM
FUEL PUMP

Pulzating ciaphragm fuel aomps use 8 combinalion
o orankcase and spring prassura bo owork A
draphragm thus pumpirg fuel. This pump may be
maunled 12 the side o 1he carburetor or in some
traclor apphicatwons, on ke vpper nght hand carner af
*hee biower housing. Reder to Figure 7-5 while reading
*he lallgwing dunglignal description or servicing the
pumg,

On the downstroke of the cngine pes1cn. When the
Crankoase drassore s greates!, the punip diagphragm
15 toarged back against the dwaphragm spring oom-
pressing it and Jdraw.ng Yael inla the poane intake
chamber. The luel then passes thraiegh the intake
reed vave int2 the colgpt cnambor side of the purep.
D the campmssion sirdke, whan crankoase pressung
is e Ipwest, the diaphragm speng ‘orces the
chaphragm out pusming fuel thraugh {thepump autpu;
reed valve into 1The gutput chamber ang the feel line.

Servicing 1he Pulsating Diaphragm Fuel
Pump

1. Aemove vacuarrt and fuel lines, Inspeat lines Far
wWEET, Cratkarny, eld.

o madels where [he duel fump is= mounied diracdy 1o te
catmrrelar, o oulpul lusl lime culsts. The pump cover
conlaining the Inpul and cwlpail chamisars o Bk pamp e an
inlggral pagt of the cprmrajay mﬂ]‘

2. Seabe bwa [INes {one each on oppooite ends of
PUMB) agigss pump parts, Thas will cnsure car-
rect alignmentof pump parts withe gach olhar and
carburetar when pump is reasaemoled.

3. Remove Iyel pamp altaching soraws.

4. Holding pump carefully pul! sections gl pump

apart The diaphragmt, plunger, return Spring and

plate, pumd body and gaskels will now be loose,

Check patis for wear and damage. Beplace wiih

MEw parts where necessary.

6. The pump air bleed haole in gurp base mosi be
unclogged to allow vrrestricled movermen of
purnp dhaphaagimn.

W A chkMjg£d dizphragm alr blced hode can
caude didghragm wear and seal damage

while inhilaling pump operatlion.

-;_.‘1

7. Aeplace gaskats ard reasserbile porp as showrn
im Figure 7-3.

B. Inslall purmp and replfacelines. Makeg su e fuel line
giamps are replaced on fuct lioe.

Ulse carg when repriembling ihe pumm.
Al para musd b pareclly slkgned ar the

e will leak crealing 2 fire hazard.
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SCAIBE B
LINF
MHE Ok
CAABURETOR
WAL YL
CALEET I AFHAAEM v

FIGURE 7-5% BF EHNGINE PLILSATING DIAPHRAGM FUEL FUMP
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BENDH{X ELECTRIC FUEL PLUMPS

The {ollowing

mnatiudlians  Lower the service

pracedure for the Bendiz Flectric Fuel Pump wilth
code marking R-8 and afier.

Service of hese pUMEs 15 Limadand o cleaning the
batpom cover, filter, plunge:r jubé and plunger
asgsembly

Dlsassembly

1.

With 2/8-inch wrench. relgase battom cover [T)
Trom bayoened fittings. Twist cover by hangd to
rermove lram pamp body.

. Aemovefriter (), magnat (3} and cover gashet (2),

Figure 7-&. Wash tiller ir clearing solvant and
Blaw gyt dinl and cledanmg sa'vant wilh air
pressure. Cnock cowver gasket and replace if
detericraled. Slean cover

FIGURE 7-5, REMOVAL OF BOTTOM COVER, GASKET,
MAGHET anD FRTER

3. Ramave refainer spring (5 rom Dlunger 1ube

$11). using Ihin Nose pliers 19 spreat and remove
end3 of retainer from ube, Then remove washer
(6], "Q" Ring geal (), cup valw [B), plunger
spnng (2] and plonger (10} irom tube (11}, Figure
7-T.

FIGURE 7-7. REMOYAL OF RETAINER, "O" RING, CLIP
VALVE, GPRING AND PLUNGER

7-5

4. Wash parts m gleaning salvaql ang blow oul with
air pressuia. If plunger ¢oes nat wash clean or if
there are any rough sprts. gently clean surace
with crocus cloth. Slosk the pump assembly in
cleaniig solvent Blow owt the tube wilks air
pregzure. Todod eamrp'ele job. swab theinside of
the lube with a cloth wrapged around a stick,

Aszsemhiy

1. Insert plupger aszembiy (0] in tube with by Mer
spring end first. Check fit by slowly raising and
lowering plunger in wee. N should mowe Tully
without a7y tendency to stick. M a cligh cannol bo
neard, the inlarrupler assembly isnol fy nchaning
preperly inwhich case pump should be replaced,

2. Tocompleta assambly . install punger spring (9,
cupk walva (2], "07 Aing Seal {7} end washer {6 as
shown in Figure 7-7. Compress spring (9 and
assembla retairer [3) with ends of retainer in side
hales of lube (11).

4 Fiace cover gasket [2) and magnet [3) in boltom
cover (1) and assemble filtgr (<€) and cover
AsSEMEbly. Mwisl cover by hand fo hald in positicn
o pump hgusng. Witk 5/8-inch wrench, secune-
Iy tignten botlom cover. Figure 6.

Do el mper with seal At cender ol mounting

brackal at slge of pistip as it relalns (he Sy
gaE, whith su frounds the Eleciccal Sysiom, In the uppar panilon of
H R pLmHE.

All purnps excep! HIGH CAPACITY pumps can be
Corveried 1o eitha Tower or highe? pressure by simply
changing the plunger return spring {9). Howaver, if
higher prassure is desred rom a low pressure pum,
plunger {1G), a5 woll as reture Spring (9], mus! be
changed,

ONAN ELECTRIC FUUEL PUMP

Every 106 gporabing haurs or socner, clegn the hijlers.
Togainaccess 1o the fikers in the Tugl punep (Figure 7-
B], remewe the fodr 1op Phillp scrgws and i off the
top filter azsemhbly. Clean the mwo soreen filters,
reinstall ang remound the dop filter assembly. Be spre
the gaskat 15 0 place.

Pump Draia
1. Shul-olf pressue 2 to 3% FEe (14 o 24 kPa).

d Woltage range 3 1o 134,
4 Operating voltaga 12 VDG minirmum.

inalruchons der remaval 2nd J35ambdy al the polnis are aupplsd
Wit 1Re goind repair KN

[ warninG

Bechuse o lire hazard, Dever prpoye ius|
aystem bg Gparka, Flawme, epo,

Fay 10.75
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CAREBEURETOR
Description and Operalicn

Oinan engincs corrently n proguclion use aither a
downdralt or a sidedralt single throatl iloal-type
carburetor. Figure 7-10 shows 8 downdralt-iype

- garburetor commonly used on CCK engings. Figure

T-11 shows a swdedraft carburetor similac 10 1hosa

COARLE SERE Ek paed on the AK. AJ, NB, NH ard Jf sedes gasoline
FILTER Bngunes

- BAERET

IikE SCAEER
FILTER

ELECFRIC
FdE = FLYF

azyd

FIGURE 7-8, ONAN ELECTRIC FUEL PLMP

£CK AND NH HOME STANDBY FUEL

FILTERS

Every 100 operating hours or soaner, clean the fu
lier elements Aemave e gas tank cap and tuel
pickup assembly Inspect ibe baill check and fitter
{Figune 7-9) and clean with compressed air

]\ il rpeL Tawe £am

B
\‘.' FLIEL PIC KR
; LIME

BALL CHLE FIGURE 1-11. SIDE GAAFT TYRE CAABUAETOAR
AwD FILTER

R

These carburelors Jrovide cngrhe operation by con-
irolling e progericns of fouel and amr that are
FIGUAE 7-9. FUEL CAP AND FICKUP ASEEMBLY detivered io the ergine cylinders for combustion. A

Ray 10-75
7.6
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o5 drawn into tha carburetgr air bgrm (Figune 7- 12 by
mamilold vaguum A5 gic passes throogn the car-
Bureler on s way o the cylinders, low pressura is
Cicated al the weniun of the carburelor. The fuel Bow
iz wented 1o the atmosphere and Lo carburetar arinlet
pressare through a vent hgle in the carguretar body
aszembly. The Righer ar gressore exarled on the fusi
i 1he bowl 13 -ces the luel 1o travel epthrewgh the fugl
dischargt charmmels and gul into Ihe &1 siream
passing iFrougn the cartburetar The air and ool
vaper is mixed at theg pomt and disteibuted into the
gnging cylinders 100 combuston.

ThioFLC EWIR

CHOKF FLATE

Mas a5 TIkG

IGLE STAaQPF LCWLY || MEEQILE

AML FHROTTLE S-1a&FT |

IDLE ADJUISTING
HLCLELE

FIGURE F.12 FUMCTIONAL CARABLURETOR DIAGRAM

The fuel level o the carbuzelor bawl 1= axtremely
importand to eflreiant ca-bureig- ageration 1 the ;e
level in 1he bowl s betow the specilied setling, a lean
luel to airmixturs wil. resalt, & rich 2uel to air misiure
resul1s Iram a higher than specifred ‘uel level. Thefue
mlet system of the carbureler manlams 1N luel leyvel
mn e carburelsr bowl, Fuel eatars the foel bowl
through the (uel needle valve.(Figure 7-13). The fual
flw 10 the bowl is reguiated by the distance 1he fuel
negdle valve 15 moved 6°F s seat. Correct fuel pump
pressure is & must il e carburelor el level & o be
maintained winin gpecified s,

Ihe fuel leval in tne carburetor Eowi 1z maintained by
ihe float and lever assembly which controls e fus;
neadla valve Tha neesdle valve, which rnides an the tab
of the float and lewor assembly, reacts o any change
in hesght ol e Hoatl and fael lewel,

FMo=1 carbaretars an Onan wnits caome equipped with
8 high speed 12ad adjusting valve and an idle adwust
vawe whith condrols the fuel to gir miktors whon the
i s i,

=7

- froaT 4}
ASSEMBLY

FIGLDRE T-13. FUEL IH'L'E'{E'[E'I'EM

The main el supp vy systom o 1PFa carburelor
Suppied thwa fuel required lar engine operatign ander
narmal lzad condiligns (Figure T-£41 Tris syatem
Begiis o ‘unchon when Lhe e low [rough the
carburelar venlo rigreales g sufbicrent vacLunto start
Tl Hgwind o 1R e mtake mamtald. The vacuum atthe
discharge 1osde increases as the air llow increascs.

RS TLIR —
p———
ruelL YWadZIX _E-—-

7l

Lo o )
STJUET Wb MEEDLE

e B E
P EL AR
&R
WLELLA

FIGURE T-14. MAIN FLEL SUPRFLT SYSTEM

Fug: entering ikemair jal, .azated al the baltom of the
mAIL well in the bowl flows up through the main
nozzle Air lram the high speed bleed charnei enters
the main well ftube through a calibrated restnichon at
1Re 10p of the lube. A'r passes 1hrough heles spaced
2long the tube, mixng the duel as it flows e the redin
well. This fue’ and aw mixture, because it iz ighter

Ray 1015
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Ihar tha siraght fual, respends {aster to changes in
venturi pressures. The mikture continues flowing up
the main well, into the venturi where it is mised with
maregand. and dawnintothe cylinders forcombushion.

1o0.LC
ATJISETIMG
MEELLE

[ SN
wm FLIEL 4 IS TS
RMEELILE
£lrueL.am
Jam
--.rm:uum

FIGURE 7-15. CARBLURETOR IDOLE 3YSTEM

The idle systern af the carbaretor (Figure 7-15)
'unctions when the engine s gparating at 1ow engine
RPM or Ihroftle posdien It suppliea the fuel-air
mixtyre wher: the air low past the carbucetor venturi
15 insuflicient g gperale the main fuel Spstem.

The range ol tha dlo sy2lam cparalion may exlend
eto the range of the main fuel sysiem aperation. Fuel
Tlows from the man well up the idle well and through a
calibrated jat Filtered air fram the garburctorairhom
citers the dle blegd restrichion and mixges with tha
fuel. The air bispd réttrictron akso SeMves as a venl ta
preyent sipnoning o fuel st high apeads or whan the
gngine i shut afl. The {uel-air miklure 1hen passes
down theargh an .dle channel restrichon and is
transferred to ine dle channel in the lower portion of
1he geriuretar.

The fuak=air mixlurg passes down the idle charnel,
past twa idle transfer holes, pasl the dle adjusting
valve and g discharged belgw the 1heatile plate. The
amount of Niature 7 be discharged is determined by
Ike pasition of the dle serew needle i relation ba s
seat

When slaring an epgine, e rich foel to air misiure is
desired. The carburetar choke shaptd be closed 1o 3
poind jn relalion 1o ambant and angrfe lamperaly re
(Figure T-16}. This chowe seRling then provides the
necessany nch mixture.

I-8

0 CHEOWE
1 FOLLY CLQRED
A B

"HROQTTLE
Fulll ¥ P E=

FIGURE 7-15. CTARRBURETGA CHORKE SETTING

Three types of chokmg melncds are used on Onan
engines: 1. mangal, 2. elactric, 3 bi-metal.

Manual chokes are controlied Sy he operator and
miasi be contlinpally supervised o ensyre thal the
choke seiling provades zabslactory onging porlor-
mance, For delgiled inlgrmation on the elegtiric angd
bi=rmeral chokes. see Ihe automatic choke portion of
Ihis gection.

Carbureter Remeoval and Insiatlation

1 Remguve air cleaner, fuel line, goweragr linkege
and choke apparatus Irgom carburelor,

2. Aempye bwo carbuerelor mounting nuts and puoll
ol carburetor (CCH enpings require remoyving
intake mandald to remoyve carburetor |

A Reverse above sleps bta insiall carburelts an
Bngine

Repair {See Figurs 7-17)
1. Dusassembly

& FRemgue gir cleaner adapter and choke from
Carburelsr,

b. Remove main 1pel adiustmenl needle and
needle retainer.

c. Aemowve top of carburetcr Irem carburetor
Lage.

d. Aemove carburator Haat, koot foatvalva and
Lascrew its seal.

Fomave no i0ad adjusting needle.
Aemaoyve Thrathe plate and thrcitle shalt,
. Remove choke plale and choke shaft

. Remove nosse assambly.

=TIl

Foayw 315
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Dol CAVER
SLREW FLY CHO<E

¥ -~ ELOAT
2

FUEL WOZZLE — ) e 7
; JET o
AD. LET-EMT
e : 9

1
G E D= g,
A e T THROYTLE FLATF

DOWH DRAFT CARBURETOR

IDLE
ATJUSTHMENT “EEILE -

THROTTLE ShafF™
A LEVEA
1

i
CADKE FLATE .h""f_l;t
rufh wLET TS

VALWE

FLOAT SPRIRG .

-
FLOAT ASSEMAL T- . &

FUEL DowlL

Al 25
ATk LUSTMLNT

Ly

SIDE PRAFT CARBURETOR

FIGURE 7-17. CARBURETOR ASSEMBLY

2. Clearing and Repair

8. Soak all companenis lhoroughly in carburelor
cleanar, 12llewenng cleaner manylaclurer's in-
structons. Clean all carbon from carburelsr
Lore, gspecially in the area b thaethrottie valve
Blow out passages with comprazsed air. Avoid
usIng wirg ko clean out passages.

T4

b. Check zdjusling needles and neczle for
damaga, Figure 7-18. 16 the float is loaded with
tugl or damaged. replace b, The Mloal shauld fit
freely or its pin wihout binding. Imeert car-
buretor body and measore fioat 1evel.

. Toadjust floatl level, bend small lip 1har needle
valve rides on,

d. Cheek chake and thrgitle shafls for excessivg
side play and replace if necessary.

QLE apJUBT-MNG
MEEM F

M e 515[1 LevER F.

&nC THRAOTTLE
SHeET

IQLE AL WSTIHG MEESLE wALWE

CaraoE aml wCaR
—I QCCUR HEAE

FMdlhy JET &HUST.HG NEEDLE WALYE

FIRURE T-18. ADJUSTING NEEDLE INSPECTION

g Assembly

a. Install throtle shaff and valve, using naw
sorews. 1he bevel on ‘he throttie piate most fit
Hush wilh carbusetor bady. On valve places
marked with 2 "C" instal' them with the mark
on the side toward e port as viewed {ram
flange end ot catburetor To center thratie
valve {Bendie Zenith Carburelor) back oif gtoo
SCreWw, C10se throtlie [aver, and seat valve by
lapgping it wilh a smal' screwdriver, then
lighten 1he dwo throtie plate screws.

. Install choke shall and cheoke plate. Center
choke plate in tame m@nner a5 thngtd e valye.
Always fasien plale in pesitron wilh new
SCrEwS,

Hay 10-T6
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c. Install maim nozzle, making sure it seals in
body casting

d Install mian luel amustment needle and ils
retainer,

e, Instalt no oad adjusteng needle.
f. Insizl intake walve seat and intakc yalve,

g. Install Moat and fleat pin. Center pin se loat
bowd doasn't ride agarnst m.

b. Gheck floa) level.

» Instal a new body-to-bow| gaske! and secure
Ihe "wo sechans togethar,

i Rainstall choke.
k Install gir harne assembly.
L Irstall carbureior on en HIH'I:E-

BF ENGINE CAREURETOR
Carburelor Cleaning and Inspection

To clean the carpuretor, spak al compénenis
thorpughly 0 a qood carbwretor gleaner, fotkowing
the manufacturer's instructions. Be sure 1o remove ail
carkon Iram carburelor bore, especially in the area of
the Ihrottle, After soaking, clean aul all pagsages with
tilercd, compressod atr

Check the adjusting needles and nozzle for damage.

W fleal s loaded with fusl ordamaged, replace it. The
finat should il Trocly on g pin withgut binding.

EHOKE 5 aFT
&M LEVER.

na1E-
Ohl SOME MIOEL 5 ERNGLNES
FyurL PLIMP IS MOUORTED
DIRECTLy TO CARMJAETQR.

CARRJRETOR
INLET ¥ .ATE L
FLIEL
ISLET

Chack the chake and 1hrattle shalls lor exces sive side
play and replace 1 necessacy.

Caryreior repair and gaake] Hik 306 avalladde lrgm rour naarext
Cnan Fartg Gentar.

CARBURETCH DISASSEMBLY AND
REPAIR {Figure 7-19)
Removal:

1. Pemoye air cleaner and hose.

2. Dizconnerl govemnoe and thiothe linkage, chrike
cantral and fuel ling ippm carhuretor,

3. Remove 1our intake manfold capscrews and il
compleic manitd assembly fram &ngire.

4. Rermove carburedor f2om intake manifold.

Akxays work gn caruredd i E19RN Condiliens.

HEpI-EIl::Ing Meedle and Valve Seal:
. Remave four screws Irom top o carborelor and
lift oif Floas assemibly,

2. Irnven Noat assemBly Az shown i Figure 7-20.
d. Puzh oul pin that holds tloat to cover.

4. Remgve floal and sl aside in a clean place. Poll
oul needle and spring.

& PFemove valve seal antd replaca wilk 8 new one,
makng sure 1o use a new gasket.

& Install new bawl gaskal,

o SLERVE
ALEEMBLY

. ELOAT whn WE
AESEVALT
FLEWT AMD LEVER
o ASLEMBL T

Y L TR !
RFEOLL

A HREUTE TOR AODY
-“dz.--Fil:;ll._F AT JLST LM
HLEGLE

F
& " ™ THROTTLE S5TGF
SCREw
THADYTLE SHAET
«  AND LEVEH

THROTT F FLT

FL-Fl LIKE

FIGUAE T-1B. EAPLUDED v1IEw~—BF EHGINE CARBURETOH

Aey 10.75
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FL AT

FIGURE T-30. FLOAT ADJUSTMENT

7. Clip new needle 1o float assembly with spring clio,
knztall floal.

Carburetor Floal Adjusiment:
1. Lovert floal aszembly and casting,

c. With flpat resling lighlly against neadle and seat.
thare should be 1/3-inch clearance between blwl
cover gasket and free and of {loat.

3. I it i necescary to reset {lgat level, band foal
langs near pan te oblain a 148-inch {3175 mm)
clearance, Figuse T-20.

CARBURETOR QPERATION

The carburetor haz a main tuel {high speed) adjust-
rmant and an idle fuel adjusimens The main adjust-
ment altects gperabion under Reawy fozd candilions
[Figure T-13} Idleadjusiment aflecta operation undar
yght of NG [0ad congtions. Under ngrmal cir-
cumslances, Tactory carboretar adustmants should
mot be distorped. 1P the adjustments have beéen
distarbed, wurn nezdlas ofl Iheair seals, 110 1-1/4 bum
tg permit starting. Then, readjust them for smaolh
oporation,

CARBURETOR AGJUSTMENTS

The carbretor nas a main hielvalve adjushing scrénw
and an idle valve adjusting scraw, Figure 7271, A law
speed adjusimeant scraw is shown in Figure T-22.

KAIN FUEL
(HIGH SMEED)
ADJUSTMERN
|
e T
Lyl— {-:1 e
I L2 s P
. < _}_f
| S .
THRCTTLE 10LE
SToOM A0S THENT
15 R L
il [l ENIT A REAR WP
FIGURE 7-T1, MAIN FUEL AND IDLE YALVE
ADJLISTHRENT

L

[ I
= SET LOw SPRED apDJUSTMENT
S FMBINE MUMNS AT 1204 RPAw
I SO POEETISN.

Q

FIGURE ¥-2» LOW SPEED ADJUSTMENT

Initial Agjustment:
1. Turn main fual valve clackwise until itjust closes.

m Walves may ba damaged by fuming fem
In Ep 1ar.

2. Mow oper main fuel valve 1-1:8 turis coun-
terclpokwise

3. Clzsedle valve in same manner anc apen it 172 ta
0718 BIrn (GO nierc ook i e

4. Tris initidl acjustrent will permit engene (o stan
arrd warm up pricr to Fra 2d ustiment

Final Adjustment

1. Turn main fuct walve in unlil Enging misses || ean
mixlure], hen Breat out past pein whears engine
uns SMopthly 4ntil engine qwng unevenly (rich
maxture). Turf valve 1o mid=pont beiwoen lean
and rich =4 engine runs Sy,

2. quu engine at idle pasitien arnd sel low spaad
adjustnent screw (Figure 7-2¥) uatil a fast igleis
obigned {120H) rom?.

3. Held threttle inwdle posibon and i idle agjus-
ment valwe in [I2an| and out (rich) unlil engine
dles smogthly. '

4. Reseliowsoeed adjusiment screw sb engine idlas
at 1200 rpm.

£ Release  ihretle—eagine  should  accelerale
without hesitation. If eng:ne does not gecelorale
progemy, ¢cadjust main lugl valve by tuming out
slighilly.

Do ngl gpen wsain Jucd yalue mare lhan 12 1ym B yond moclmism
PR gERL

Rev 1075
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AlA CLEANER
I 2ir tlesnad Bagomes oo divy, engine win

il racerve sudliclent Mr camalng ety of
power. il peding, hord $arling a6 geerheating,

Thig enging 15 equipped wilh & paper element and &
palyureihang precloaner thal must ke removed,
cleaned and oiled avery 25 hours af operalion, or
more under gxtremely dusly cordilions,

1. To clean preclegner wash i waterand datergeant
reterning to Figure 7- 23, Remowa arcess walar by
squeezing IIke a sponge and aldw L dry
tharpughly.  Distribute  three jablespoans  of
SAEZD engine i evenly areund procleangr.
K.nead into and wring excess &il from precteaner.

WikiG MUY

-
L
COWER - A
5 :
‘FOLYLURE 1THAKE

PApER P j BRE-CLEAMEF;
ELEMENT h C ‘:gi

oon
N -1
gaaF

HAEATHER HI%E
- AR INTAKE TUdE

FIGUWEE 1-23 AR CLEAMER ASEEMBLY

MMM ECASE BREATHER HOME
T MR INTAKE

|I :-_‘l.,:?-: : P
o T

IDLE
ADJUSTHERT =

CARBUACTOR

rAth JET
(LD
a ADLUSTHENT
ELECTRIC
rULL FLHP

FUEL IMLE !
TD PU-P

BF

AIR IMLET TWBE
FAQM AR CTLEAMER

| 5-.-“:' CARBLRE TOR

MR CLESNCA

# Depending on condiions in which traclor s
aperaling, inner papoer clement should pe ceplac-
ed whenever il becomes excessively dirly or atly

score iRk Slinders.

BF, NH POWER DHAWER CARBURETORS
Carpureior Disagsembly and Repair
Removal:
1. Chzconnect luel inlet hnse, crankcasc breather
hoze and air inkal hose, FiQure 7-24.
2 Nisgaonnect gavernor. thratile nkage. and cnoke
Conkrol,

3. Remgve two hold-down ouls and Wit carbureior
from intake rmanilald.

Mewsr rUn Evg englng with R Alr clepnar
remaved. DIrl wWiM #nbgr the engine 8nd

AlwEyRE work gn carburebor b0 giean conditions.

Reptacing Needle and Valve Seal:

1. Ramave TM&-inch hex at base aof
fuel bowl andg Wit Bown from carburetsr.

2. Push aut gin that nolds tloat o carburelor body.

4 Remove Hnat and set aside in a clean place. Full
out neadle and using a large screwdriver remove
needle valve seal.

4. Install mew valve sea and needie and replace
1loat.

S Adjust lloat.

IOLE ADJUSTHENT

AL K CASE RREATHER FeQvE
: TO MR INTAEE

LLMEAGE
CARBIRETOR

FUEL INLET
T CARBURE TOR

——ELELTRIC
FUEL FLIMF

FIGURE 7-24. BF, NH FUEL EYSTEMS

Rar 10-1%
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CARBURETCR FLOAT ADJUSTMENT
1 Inverd Hoa and cashing [Figure 7-25).
2. With float cesting lightly against needle and seai,
there should be O7-inch to 11-inch (1.3 to

7B mmy clearance betwaan hase of floal and
carbuaretar casting.

FIGURE 7-325% SARBURETUR FLOAT ADJUSTMENT

A dirddl b can Be vaed 1or 1Rt sy rpment. Llge 3 3r32-nch

(2.3 mm) arlil it o any it between D7-Iach (1.8 riami), Wo.
%0; amd At-inch (2.8 mm], W, 35,

2. IF iliz necessary b rasa? float level, removs {loat

fram carburetor and Gend floas tang near pin, 1o
ablain caorrect liogt level,

Do mal bend 1he llnat when Instalted;
dowly ¥ may causg deformakion of

neadky or seal,

4 Chack lloal closely Fgr signs of leakage. Repgir o
replace floal if Jamagqed ar filled with gasahne.

& Before assambling carhuretor, ramova  filker
screin from float gowl and clean both screen and
base of fipal bowl.

& Install new gaskets when reassembhng.

CARBURETOR CLEANING AND
INSPECTION

Ta clean tha carhueelor, soak a3l compansents
thoraughly in a goad carburctor gleaner, following
the manufacivrers instracligns Be sure b rémove all
caroon from carburetor bore, espacially in the areaof
lhe throtlle Adtersoaking, clean outall passagas with
fillered. comprezsed air

Check 1he adjusiing needles and nozzle lor damage.
It float s loaded with fuel or damagad. raplage it. The
floal should M trealy on its pin without binding.

l-I ROTTLF GHAF™

THEQO1TLE waLwvE
RETAIMEA LU HEW

TITRGT T E
WALUF
THAQTTLE

CHOEE wal_yve
RE™ A!MER SCREW

IOLE AL LETHLENT
Soucw

CARBURETOA BT
MOFZLE —

F.CaT

QALSKET

FLIAT gowl,

CAIKET —@

B AETAINER MM (PipazR-
AL ISTHEST NEED_E

FIGUARE ¥-28. EXPLODED YIEW OF CARBUAETOR

Chetk 1he chake andthrottl e shafts lor excossive side
glay and replace if recessary. Figure 7-26 shaws an
explodod wew af carberetar,

FUEL PUMP FILTER ELEMENT

Every 400 howes orsconer, drarn luel purmp ard check
tirer elemend (Figure 7-2 7). Remove luel purmp mown-
ting screws and tuin ofl Fex nwt on base of pump. It
element appears dirty, replace wilhl 4 new one. Be
Sure 10 reflace gaskels when reassembling.

Hey-10.15
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FiL TER
ELEMEHT

FIQURE T-27. FLUEL PURMP FILTEA ELEMENT

AlR CLEANER ELEMENT

Chech and clean element al least eveny 100 hiodes.
Loosen wing nut 1 remowe (Figure T-28), Clean by
1apping base lightly on 3 lal sudace. Raplaco elomant
at least every 500 oporaling hours. Clezn or replaca
mare often in dusty conditions.

U TN T
AT

b

1] |
' LMl
::HIH‘? ?ﬁhﬁl
i IR
ey g M
™o
LYLTE L

k!

FiGUARE .28, AR CLEAMER ELEMENT

FUEL SOLENOID

An elecirie Tuel solencid {Figure 7-249) mounts
beiween fusl pomp cullet and carburetor inlet, The
golenoed openg during granking and runmning. A
defective solanoid will not allow engine o start.

CAABURETOR BOWL

Remove carburetar 30wl every SO0 hours and clean
{ilter screen in 3olvent. Blow ool wilk Pow prossurnn
compressed air and reassemble, making sure gaskets
am in place.

FUEL
T S0a ERAID

FIGLIRE F-2. FUEL SOLEHHD

GOVYERNOR BALL JOINT

Every ZD0 hours o sooner, check the gowvernod
linkage for freedom of movement through itg travel.
Clean and  wbricate ball jpinl wilh lubricating
graphite, Figuee 7-30.

FIGURE 7-30. SGOVERNOR BALL JOINT
Rer 14p-14%
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SCREW

ILLE FLEL
ADJUSTHENT

A0 LE THEM

FIGURE 7.31. CARBUAETUR ADJUSTMENTS

CARBURETOR ADJUSTMENTS

The carduretor has a mam fuel [power} adjustment
and an idle fuel adjusiment, Figure 7-31. The main
adjustment alfecis aperation vndor heayy load con-
ditipns. [dle adjastment allecls aperation aredar hght
of no 1gad conditians LInder pormal circumstances.
lactory carburetor adjustrments shouwld nol be disturb-
ed. MHormal seltings are 1-1/4 wrn gpen for main uel
@t and ane turn open for idle fuel jol.

Forping M noedle sgednet 1 seal will
damage . The needle does nol completaly

shut off lurel when lumed tully in.

Befora final adjustmers, allow 1he engwc o wakm Jp.
Make the idle adjustment under no laad. Opan 1he
miam et unbil ihe ergine rons smasth under accelara-
Tioa widh 00 load, Slightly mare fuel may be negdec
(oen abaut 174 tors furlher] when sudden |oad s
appked or o gperaling in very cold weather.

Fel lha throttle slap screw (locaied on carburetor
thrattle lever) wilh no [cad carnacted and while
runn-ng at a [aw speed sething. Turn the sorew to qve
approdimately 1532 ingh [0 mm]  clearance
belween 1he sorew and pin.

IF the engine develops a “hunting” comditeon [alter-
nate increase and decroase of engine speed], bry
correcting by apening the mam adjusting needle a
litie more. Do not opet mears than 152 wen beyond
Ihe marum power paint.

7-15

YACUUM SPEED BOOSTER

LUsze a fine wira ta clean the =mall hale in tRe shart
vacLUum lobe whigh fits inta 1the hale tn the 1op ofthe
anging inlase rarfald (Figure 7-32). Do ratanlame
thiz haole

H 1here 1= 1ension on the external spring when the
generalor sel s operatling at no load ar l.gnt load,
rray bea Jue 1S impraper adjastment, restrictad Molen
the small vacuum tube or a leak in the booster
diaphragm o gasket.

CLEAMN

FIGURE T-32. YaCLumM SFEED aDDSTER

AUTOMATIC CHOKES
Gencoral

Automatic  choses are used o0 epgines and
generaling Sets which are slarmed by remote or
aulematic contral Automatic chohes oparate bg closo
the carhuretor choke valve when the enging is started
cold and [0 gradually open the choke vatye as the
grngina warms L. Inthis way. Wicproper gasahne and
aIr mixture is grovided for startrmg “cold' and during
the warmup period.

It diflicullies gf readjusimend cesull irom extireme

sianing temperatures. chack 1he DRERATOR'S
MAMCUIAL for your spacific model,

Fer 0. 15
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FIGUAE 7-31. CHOKE ADLJUSTMENT

Qireclions for adjusting ke varlows chokes arc given
in the lallowing pages. Several agjustmenls may ba
necessany ingroder tn afrive at thecorrecl adjustmen.
Lal the engme ool ofl to the ambignl air lamperalura
belween each adpsiment.

Auptomalic chokes mosi be adjested o provide '_che
correct fuel and air mixzture 1gr slarting fhe engine
undar various termperature conditions. 11t slarts, then
sigps alter runming a few seconds, the choke mixlure
may be loo lean. I it starts, then uns rough and 5
sluggish alter boginning to warm ug, Ihe choke
myslure may be tao rich.

Bi-Metal Coil

Figure 7-33 ilustrales the be-metal coil choke
acutated by an eleciric heating element. Two ditferent
designs & this choke have been used.

Ths choke is mountad direcily on the carburetar
choka shall boss. 13 bi-metal ooil may spirel ither
clockwise or counterclockwise inwgrd Iram ils
tastening screw depending pen the carburetorused.

Thke inner end ol she bi-metal ooil engages; the
carburelgr choke shalt. Carburelsr choke s offzat
slightly on the shal. & manuat gperating knob 15
usudlly provided on the oppasite end of 1he chohke
gshafi. The bi-metal cod, 18 adjusted s hal waen 1he
endine s 'eold”, the chioka valve is nearly ciosed at
the positipn which provides 1he propes starting
rixture. As the engrie stads, the ingreased ferce ol
air afgainsi ihe lgnger side of the choko valve tends to
aysh it open against the tensian ot the bi-melal col.
The fiuttering aclion resulting can be seen ai the
manual aperal ng Lno.

A5 the angimes Starts and waens up, careent from 1he
guneralor exciler is suppliad to lhe cectne Reshng
glement in the ggueer. Heal irgm the element causes
Ihe bi-metal coil W0 twist The 1wisling action af the
conr furns the shafs, graoually opening the walve Heat
from the element is spflicient to keop the chaka Gpen
while 1he enging s runming.

To adjust the choke shown in Figuare 7-33, Inasen the
two mounling screws which secure the cover to the
brackels. Refer 1o Table 7-1.

TAHLE 7-1. CHOKE SETTINGS

AMEBIENT | CHOWE OPENING
| ENGINES TEMP. INCHES | METRIG
SCK. &l Bl 104 open £.15 inm
AH LK 65 112 ez 12.70 mm
T 404 ppen Wk mm
bk Qpar N H
i

Choke Setling

& slpckwise rotation of the choke cower on the
1ollowing models will gue a richer miataee: JA, JB,
JC MJa, BJE, MG A, P OMA L AR, LK.

Acaprtarsioekwise ronalicn of the cRoke cover snthe
following rodels will give a richer mixture: Ok, COK,
MAJ (all excent 2SMAJY

Zet Ihe choke opening on early medels [(to Speg LX)
Ja JB, 2, MJA KMIB KMIC ard RIC according ko the
lozal  air emperaturg {amrbiert  1emperature).
Differant termparaio-=s requrre 4 arger ar Lmallar
choke opering lor maximum elficiency,

Logsen the choke over screws {Figure 7-33) and
check Ihe choke opening oy measuring the distance
from the cdge of 1he ahoke o the oasde ol the
carguretor thrgat. Turnthe choke cover CLOCEWIEE
be decrease or COUNTEQCLOCKWISE to increase
the choke apening acsarding ta iable 7-2

Tum only approximalely A8 mch (3,475 mm), then
check by starting the gngine. Let the pagine cool oft
thorougnly bebween trigls. Be sure 10 retighten tho
slamp forew aler adjustirg the choke.

Rew 10-15
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TAHLE v-2.

CHOQKE OPENING DIMENSIONS

I H
AMBIENT TEMPFERATURE ! E
(Oegress F) G T Te :Luj A4 ]} ¥ 1 laa
I el
CHOKE | 1. °RA T 1416 -32 T-EA 144 TIE4 (LB e 13562
CPENING M, |3 ERSF S 432 144 4531 LTS NTET 378 13r64 P
HINCAES] Rlc.HI1Z, 2 C o el 1761 141 311 1564 a8 EEE-L | 1564

During installation of & new heating etement, chook
tne vollage cating of the alamant for corresiness. Lale
ger-gs choke cavers wse 2 stamped number and the
garly seres use 3 colar code 10 Jenbdy the various
valtage ratings. Reter to Tabta 7-3forwoltages rating ar
slampead number identification.

Wher mztalling a new B-metal cail, mantain {he
arigina: direclion &f spiral inward from the faatening
serew. Be sure the cil sels squarcly in the o smyg 5o
it weill not piag,

1 1he elegirically heated choke fails to opesale, chack
> soo Ihere is currens at the cover terminal. The
gngine musi be running. The cover should bacome
hot afterd faw minoles of cperabion. H3Rera s corrent.
check i See 1hat the voltage ol 1he healing elament
[see calgr code, Table 7-3) cerresponds o the DC
voltaga of the set shown on Ihe namealate. See thal
1heg healting glemeny 13 ng! buraed gut or broken. The
bi-metdl coil must not be damaged, not dragging n
the housing noT theapiralimpropery directed, Check
lorkinding of the carbretor choke shalt or choke and
correct i necossary

TAHBLE T-3. CHOKE VOLTAGE RATINGS

MUMBER | COLOR |VOLTAGE| OMAN PART KUMBER |

A \'El.l__f-;l-'.r.' 4-3

For units other than the J serias, 2el the choke wide
open (bl not under tensian al aaw 8O0°F (27°0C0)
and check engine starling a0d ranmmng.

Thenmnal Magnetic

Thas choke uses 3 strip heatmyg element and a heat
sensitive bi-matal spring to control 1he choke posi-
lign. A golencmd, actusled during engine cranking,
closcs the echoke all or part way depending on
ambiznt lemperalure. The hi-metal is calibraied o
posiion the choke to praper opening under any
amhignt condilion. Adjusiment musi be made with
the bi-rnetal at armbient terparature. Do nel adternpl
adyustrents until the engine nas been 2hot dewn lor
al leas! ane o, Loaser the screw which sesures 1he
choke body assembly Refer to Fignre 7-34 for 1he
coirect choke selting dcocerding to lemacrature. Lse
# drill rod or the shank of a drill 1o measure the choke
apening. Rglaling fhe cnake body clocswse richens
and countorclockwize leans the choking effoct.
Twghlar the screw thal secores the choke body.

IF ke choke daes npl aperate or will ngl maintain its
adjustrment, Jisassemble 1 lar repanr 1F il will ogt
apen, chesk for heabing. Remave the chakecoverand
legh the ingulating washer when the er ginge is running.
It shoald be warm of 1he heater is wotking propetly

153-005 1530112 .
12 RED 1215 D 1samal, 18300113 I{ the choke will npt head propedy_check for s broken
) BLLIE a3 153005 153401 14 heater wire, nigh resistance cannection ar broken
2N GREFM Zb L 153-0162 lead wires to e Bi-metal and Feater aszembly. Wit
L) YWHITE 3390 ¢ 153 OUhE 19103105 the element al rgom temperature. check the healer
© 15301 E Uingrounited resistance with an ohmmetar. The resistance should
44 KOCOLORL  an Ii 1E3-0330 be aboat 306 to 37 4-chms lar g 12 welt systam. 1 the
--------- —em—m o : heater i5 defective, replace it with 2 new one. When
ABRIEMT TEHF [°F} LI 1 T 83 T 45 Y 95 [0
CHQKE OFEMIHG dacoes b1 & YL 5543 |12 hd 3r|¢___l 13704 T3 | 504 1y

_oDsSLH THIS
SLREw AMD
ROTATE
CionEh

CHOEE QPEHIMG
ima Tantl

. .\_i )
A
LA

- CHQLE

FIGLRE 7-74. CHOXE SETTING
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FIGURE T.25. THERMAL MAGHETIC CHOKE

Ihestaribustonisengaged, the solenaid should causs
Ihe =pring-loaded armalirce to contact he seletoid
core | thiz does ool coour, chock for broken [ead
witas or 3 debective solanod coil. Thare must be slack
in the lead wires Between the choke body and the bi-
metal and heater aszembly. Tha salanaid coil skould
have z resislance &f 2.08 13 2.31-ghms in a 12 valt
system, Figure 7-35.

When assembling the thermo-magnetic choke
(Figure 7-3%), connect the Be-metal and hoater
assembly as lellows: lead tagged G 19 gqround ter-
minal on coil 3olendid, lead tagged H to edher of the
H1 farminals ow the salancid cora.

Electric Sclenoid

The electric salengid choke is ol Sisson manulaciure.
Sisson chekes ara used on some Onan engines and
eleclric. generaling Sels and are a combination of
magnet and hi-metal.

The electric salendid 1vpe of chake isshown in Figore
f-36. The magoetic coil and core assembly A s
mounted at the top ol the assembly, The Rninged
mannetarm B is gunnected by link Ctoa U-shaped o1-
mekal strip bears aganst Ihe shaft plate E whigh
aperates 1he skall F. Chake lever G is moonted on
shafl F and is connected by suitable linkage to 1he
carboaretar chars [aver,

When 1he siad butien on the engire s pressed, the
magnet arm B is pulled upward. If the angwie is beirg

7-1B

slartgd "cold’, the bi-retal strig D is spraad engugh
s0 that the lever G will move farencugh tocompletely
close she sarburetor enoke. This gives a neh chaking
mixture for staring. As s0gn g3 The engire starts and
the start button 45 released, the magaet arm B drops
awn b a pagibion dedermited by tha Bi-metal sirip D
apeming We carburetor choxe slightly. As heal from
the manifold aflecls the bi-metal sirip B, 118 ends
came claser legoiher, parmiting he choke 1o apen
sbll wider. When Ine engine is started al aperating
temperalure, the bi-metal sbap ends are Sjose
together, greventing 1he magnet arm from pulhing the
shatt plate upwarg.

A

MAGMET C CO' L
ANCHCORL A% CHoLY

E
it
A '“.1'
D

HINGELD
MACHET A 34
c B

FIGURE 7-365. ELECTRAIC SOLENDID
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This choke should jeqaire no seasoral readjustmant.
H ihe adjusiiment has been disturked, adjust in the
fallswing manner The enging shoold be "cold.”
Ciscomcctikeinsage 1o the carBuretar choke shaft,
Rotale the chake lever G in the closed choke direction
urisE tha hole gy shalt F s aligned wath thenclchnihe
shafl bearing. Intert a 1/ 16G-inch {1.59 mm] diameter
raod 1hwaagh the shaft hele, engaging the rod in the
nolch of tha maousting Hange. THs sl losk e skhalt
in place.

Loosenihe chakeigver slamp screw enauch 1& permit
eving the lever an the shaM. The linkage to the
chokea lover mus! be proparly it place. Remawe the air
clearer connection Irem (e garburetor airintaka za
1hal the choke can be seen. Aduust the choke
aszembly lever 545 that the garburetor choke iz just
closed or npl more than 1/16-nch {1.52 mm) apen.
Tighter: the choke laver Slamp Scradsy and Femove the
lpcking rod tram 1he shaft.

1est the adjustmant to e thalwhen the choke lewar
iz pulled upward 12 its e, the choke 15 Slased ar
nearly 2. Press cownward on she choke lever against
lhe tensignod tnelhi-metal stripto thelimnof its trayvel.
The choke shobld open compietely. 11 he choka wil|
not oper: completaly, adjust the position ef the choke
shaft lever as necessary. Recheck the adjusiment. H
trial proyes further adjustment is neneszany, reinsert
the tocking red and Inosen the [oves clamp serow. Far
a8 ficher cho<d mmtung, pull the lever upward glightiy,
+or aleanar ghiskd misture, push the ever downward
slighlly.

Tighten the Zlamp screw and remove the rod lram the
ghafl hole. Whan 1he engine is at operaling
ferrpedature, the thoke musl be wide opan.

Thae choke cannst oporate pragperly of there is any
irnding  in the connegting  linkags. the choke
azzembiy shafl or the carboretor shaft To last the
magnel of the choke assembly, hald a screwdriver
blade 149 inck (B35 mm) from the top cenler nveted
past. When the start bution s prossed, the mageer
coil should be energized, polling e scrawdriver 1o
the center post. if Mo magnelic pullis lell, chack tha
chake elggirical circuit, Replace the choke if tha
magnet coil i3 deloctive.

7-19
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T RLECTRIC SHDEE

FIZURE 7-37. ELECTRIC CHOKE

Electric Choke BF, NH POWER DRAWER

Mandally check movemo of choke travel (Fiqure ?-
7)o be sure it is nat sluck apenor closed Vollage at
choke should be 12 vallz during sian and drop to zero
durirg fun. If choke does ndat mave ab raom
temperatyure with 12 violts applied, replace.

This choke sh1ould rot reQuire any seasanal readust-
mer! If agjustment bEcomes necessary Sroceed ad
follows:

1. Remove chip and baskang.
2. Loozen choke lever clamp 2orgw

3. Wil lavar {ully forware [away from carburator],
adjust 5o choke velve ia completely claosed.

Tighlen clamp Screw.
% Replace bushing and clig.

+

fav 1-75



another free manual from www.searstractormanuals.com

AIR CLEANEH TYPES

Air cleantrs remove del, dest aad forgign padictes
frown the carburetor intake air withget raducing 1he
adlow 13 the carburelar. Check the air cleaner every
100 haurs of aperaticn ar mare often when operating
in exiremely dusty ar dirty cenditions. A plugged air
cleancr rostncls indake air causing poor engind
pperalion and axcessive tyel consurnption.

dnan uges one of three Lypes af air cleaners:

* CHI Bath A Cleanrer, Flgqure 7-38 .
& Moiclened Fgam Air Cleaner, 7-7H
* Diry Faper Efement Air Cleane!. Figure F-40.

il Bath Alr Cleaner The oil bath air cleaner is
renetoely mcuntcd with a flemable lube cannectirg the
cil cug o the cafgurebar inkake. Thiz king of cleansr
uses clean crankcasa ol and a wire screan hitor
alement ia remeve dirt, lint ate. from the air. Clean the
sump and add new gil al eagh il cnange.

i “EvEL

RETAMF R RORFY

Or. BAaI'H
&I TLEGMLIF

MEEP QIL 4T
IKSIE M TER LEWEL

REMOTE
MO TING
BRACEET

FILL WITH dIL TO
THIS LEWEL

AIEHEY 0L BEFORE
DIR™ REATHES SHELF
M CUP.

FISURE 7-38. BIL 8ATH AIR CLEANERS

Molsiened Foam Air Cleaner: This ar clearnar con-
gigts of a synthelic sponga over a metal retainer. The
base and cover are firmilar 1o those of {he dry paper
kind. Wash the spange perindigally_ momaten in gil and
squeeze dry

FLTER CLEMCHT

TP FILTER ELFMFNT
I A PAN GF Q'L
Eralr AN PEFLACE.

AFTER wASINMG CLEMENT 1N
EOLYEST DIP 1IN EHGIME THL AL
SMIEEZE AS DRT A% POSSIRLE

RETAINER

FIGLIAE r.33, MOISTEMES FOAM AR CLEANERS
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Dry Paper Air Cleaner: This clearer wues replaceable
ABAETER paper elemenis, Some use a polyureshane pre-
cleaner 1o refmove [arga sarbclas a8 srofong the hila
il the papar element o ahoul K hours of gperation.

AR
CLEAHER
EEM=HKT

,I'?

i

—

iy

AR

B KING BUT

e Y
caveR -\k;‘\‘&(ij f,/]/'l

COWER

POL_YURETHANE
PRE-CLEAMCH

BLARE

QUsT CrlP
[FRE.CLEAME R}
BRACKFT Conwih,

CARTHRICGE

FIGURE 7-40. DAY PAPER &IR CTLEANER
Hav-10-75
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SECTION 8.
FUEL SYSTEM — GASEOUS

INDEX

BAFETY PRECAUIIONE WHEN WOHKING WITHLPG. ... i e -1
T Lo T I T 1 o &1
I A e T 8-1
o -1 = T ek e e &-1
L0 T =1 L3 F T &-2
Fernaval and Desassmmibly L i i e e 5-2
Hepar and Asse by o e 8.2
IWPCO CARBURETOR 30 RW a0d ub k.o st iimm e e 8-z
CARBUNETOR [GASAGASOLIMNE) . ... o e e e e 8-
GASEOUS FLIEL BEGULATOR—OPERATION o . e a-d
L -7 {11 -4
Fas Begulator (AIGES) o . o e e e e e B
Gas Begulator {GameEom) .. e e &-2
ke Tw ] 1= L1 I int L LR &5
Course Acrustrenl oo oo oo L. e I . B5
T I -
R R i . . it e et e . BB
EQUIPKMENT Ok CLASS B GENERATOR SETS. ... o H-5
LG = ame Heamed M apiridar . . o o e e e 56
LPG Frgine Aounted YaporiZer .. e e e B-5
LPG Aur Flaaled M amtr e . . e e e B-7
APOAZEr A USIMEOLE . e e B-T
LT T Tt 3-8
IMP D FLIEL By ST RS L . o i e e e -8
Bl e e e e e e e 5-a
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L e 2 T e 5-8
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Gas Carburelor . e e B-g
e L T E T =] - T B=10
LI R e A g T | 2-11

Inbial Stan Adjustiments
(6t Factory or After Service or Maladpstmend] ... 0o e 5-11
Checking Fael at Carburebor . e e . 811
Carburetor Agjestments Withaut Exhaust Anglvzer ... .00 -0 s Cheeee e - 8311
Idle Screw and [Hle Stop Adwstment L. 5-1t
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Carburgtor Adjnsiments with Exhaost AmdlyIor. ... oo i s iiiee e e e a-11

WaI Power ATIUSITIEMT o s e e a e d-11

ldle Sorew AdiStment . . i ca e a-11
Threile Stop AdrSTIIBIL Lt o ot ra s it m it ammm e mmm i me e g-12
TABLE B-1. GAS-GASMGEASOLIME FLIELED UMITS ..o i iiimnnianee- B-1
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SAFETY PRECAUTIONS WHEN
WORKING WITH LPG

1. Always olgse LPG tank zhwt-of valve when
enging 13 [eft umallended betweean use.

2. Be sure LFG fank shutofl valve is closed before
disconneciing lank from syatem.

3. lgnition switch must be ia OFF position pripr to
disconneciing any electrical wires,

4. Check fuel systam negulary for leaks. Uses0ap to
locaie 1oaks and recheck with S0ap attar repanring
leaks.

5. Keepa firg extinguisher handy for immedate use.
& dry powder or cacbon diaxida (S0 ype is
recommended.

B Mever use LPG for cteaning parts.

F. Do not use LPG near open flama. Work in a well
ventilalad area.

LFL 4 heavlar tham air and seHles 0 iow places,

CARBURETOR [Gas)

The gaseous fuel carbyretor is similar o the gasoling
madel in size and shape, but differs in operalion, The
basic gas cadburetor used on Ordn unils Nas bwe
major sacliang, the idle crevit and the load circuit,
See Table B-1 for a lisling 21 gas or gas-gasoling
opcrated COrvan engines.

TABLE B-1.
GAS-GASGASOLINE FUELED UNITS

SERIES | GAS ONLY | GAS/GASOLINE |
L E ]
a1
LK
COK
| cCkA
CCKE
MNH _
MHA
NHE
NHG
BF
WE

JB
aG
RJC

I B O R R T E N
PO BT - B T e

oM |= H
Lo I

GAS AS A FUEL

Aeler 1o Onan Teghnical Bulletn T-015 “Lise of
Gasenns Fualwith Qnan Llectrie Genersting Sets™ for
a getailed descrnphon and comparison belwesn
natural, manufactured, and Liguid Patrofenm gases,

Qnar. recommends thal HD-S grade propane [85
parcenl prapansg] be used in the Onar LPG engines.
Oran aisg recammants that nalueal s manulachured
gases be at isasd 1000 BTL comtent for maximum
cificiency, with & ennimom o service.

Consult a reputable local gas distributor and NFRPA
(Mational Fire Proteclion Assooiabion) Pamphlet 53
Igr mgre specific inlarmakon

For additlarndl Inlommalien, relnr Lo Opans Tnchnizal Jodinlin 015,

ORERATION

Fugl delivery depends on the demand created on the
Tl nlel ling of the carboaretar, Figure B8-1. A smail
vacuum on theinlet linegpens the {uel regulatar, 1hos
doehwenng fuel. {Far a2 delnled desenphioa of car-
buretar pperalion see Seclion F of thizs manual.] Far
nd 289 operation. the e adjusimant conlrals tha
tfuarlity ¢l fual allawed thrgugh 1he idle port, The
throfle is almost closed so noreased vacoum on Ihe
engqne side af the cadhuretar graws fuel through the
idle passage. A3 lhe load increases, the flow of air
through the carburetos draws fuel fronm the main fual
part lacaled at the venter.

THRODTTLE

FODE LS

FIGLRE B.1. FRNCTIONAL BIAGRAK

Faw 10-75
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Follow factary recommendaticons for liming Az natural
pas burns relahvely slow. | Ate liming rosufts in gawer
loss, excessive haalng of Ihe exhaustvalves and mgn
exhaust slack temperatures. Propane requirgs a
cetarded spark selting from that specited for natural
qas under load bacausa theurning rate is faster than

thal of nalural gas.
With no raporization of llguid fol o the
cyHnges ko help cool the vilvia Auring ntake

And Compresslon cycbas, excaasive euhgosl temperaturts May
burm or reduss (e bfg ol axhausl valves.

Gas fuel operation requires heavy duty spark plugs.

Adjustment

Se1 the carburetor gas idle adjusiment and the gas
inad adjustment. Figura 82,

{aClis]
AL JUSTHMENT
1

AL AGLE
AL USTFENT

[pdS 1kl M
ADJLSTHENT

a5 IDLF
AT LSTRENT

L
IMNLET

LA
HCSE T4
RECLLATOR

LATE !
HMDODELS

e —

FIGURE B-2 CARBURETOR ADJUSTMENT

IM e cRrburadsT 13 camplelely oul ol adpatmaent amd (hi 6Rgin
cannal B starwd, fum the [dig and muin adjusimante inig thelr
gauty Openihe [dhe gdjustmenl bebynin one seed two lums, Srank
1ne angien while opening e maln sdjusimenl wnid the angine
skars.

Adius! the carburetpr in the Same mannes a3 &-
justing @ gasalne carburelgr fueé Section 7 ol thas
manwdl). Usually the igle adjuslment will ha-.-e_ listle
eflect on high speed operaton al which the engine is
usually operated.

Remocval and Digassembly
1. Remowve tuel [me and governar flinkage 1rdm

CirbEetar,
r Makr sure the gax 13 trned off bolora
WARNING dincenneeling the fuck line s (ke car-

bourielerr,
& Bamave two carburetor mounting nols and 1ake
aft carburelor,

4. Remove floal bowl.

4. Remove idle adjustrent screw and main adjust-
MmNl SCPEw.

£ Ramove throftle screws and pfate and pull out
throttie shatt,

Repair and Assemhbiy

Cleart Wne carburetor in & suilabla cleaning solvent
and bigw oul Lha :dle passage. Check the idle needle
{or wear or damage and heman adjustment for worn
threads. To @ssemble 1he carbureloe, roverse the
disassembly proecedure

IMPCO CARBURETOR {30 kW and up)

The tmpco carbaretor is avadable on Onan electnic
generabng sets 30 KW and farger. Ses Figura 8-3.
Wiln the Impee carburetor, the pas pregsure at the
carbumelor must be sel at 3 aunces [S-inch water
column} wilh the enging running al 1800 em al no
load. [l the pressune is oxcossive, adjust the Thermag
requiatar. Be sure o comply with alt lacak ragulations
such as.

¢ Rasormmended glectric shutof! valve
« Hand shutoif valve at fuel sourco
+ Supply e hller

Usze a short length o approved {lexible conneciion
between the supply pipe and the regulator inlot.

1
SR EMRATOR 11
VALYE K Lr?l_.é'r
I 1I0LE
ADLUSTHENT
LA HCE P A
COMRECTION H'.RQI“LIIERE
Al LETHENT
THROTTLE
TTOR : —
AL LS THERT

FIGURE 8-3 IMPCD CARBLURETOR
Aer 10-75
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AT IDLE
A UETHMEN™

LA S HOERE T
REGULATDIY,

A% bl AL LLSTHEMT

GG IDLE
ADILSTEMNT

LAS KOSE TO
REGILATIR

GAROLINE
MAly AL STHEMNT

GASOLIME §DLE
AD|USTHEMT r

GAS HAIMN AD]JSTHENT

THROTTLE
LTCP

GAGON INE Fd N AD LS THEMT

GASOLIME 1OLE AL LSTHERT

SCAREW

FIGLIRE B-4. GAS/GASOLIMNE CARBLUREYUR AND ACLUSTMENT

CARRURETOR (Gas/Gasoline)

The gas/gasgline carburetor (Figure 3-d) functions
an gither gascline ar gaseous fuels. 1 s cardurstar
conzisls of bolh ag9as amd gasoiine carburator ga he
same casling. Aefer (o Sestien [ af this manoal for
inlgrmation carcerning the fonation of a gascling
carbrpsetor and w he gas carburetpe portigr: ol this
section far inlarmation concerning the operation of a
gas carburetor, Toswitch carbu retar oparaling eels,
follow the adjusimernt procedures detailed in Table §-
8

B-3

GASEQOUS FUEL REGULATOR—
OPERATION

A demand type fegulalor (secondary regulalor)
ppens o0 asmall vatuurs from the engine, It supplics
fuel on dermand and shuis ofl fuel flow when fhe
engineisstogped The regulatorisa diaphragm with a
linkage connechng it to 8 valve in the ragulalser.
Yacuarr tram the engine mowves the diaphragm,
fpening ihe delivery walve. Onan haa ascd hwo
modess of regulaters, the Algas regulator (warler
modesy and the Garre'son reguiaigr (later models],

A prievary ikgulalor is requieed whgnewer Ihe fupply pressun i
greatat ihia he demang of peCondary regulatar can whnybendg,
winsdlly B ounces (27 hal.

Hew 175
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TAHLE B-2. GASOLINE TO GASEOQUS FUEL ADJUSTMENTS

MODIFICATION |

Gas su pRly valve Close

hoke

Carburetar 11sat and needle valwe

TO GASOLINE |

TO GASEQUS FUEL

Jpen

prlace i removed for Qas

Aemove if for extended operahion
on Qas — reduces Wear

Remove Icok wirg

frstall lock wire

Spark [ll-l..l-g: gap

Sel ab 025" (635 mm)

Fet gt 018" {457 mm)

Gasoling fuel supply valve D pen

Clnge

TABLE 3-2. \NLET PRESSURE TO SECONDARY REGLLATOR
{Straight Gaseous Fuel Only)

MANDHETLR —

- GA5 AECULATZA

ADFUSTIMNG
SCREN O

¥ Rl s
SUPPALY LINE ',
o995 vl "'F

| FIFE Pl
13,175 mm!

ke | DZ | INCHES DF WATER'
a3 ! 17— a}fmm
0 462 z 35 — A7
1203 5 5.2 — 133 1 mm
iz 3 HY 175 3 mm
2155 5 8.7 — 2200 fiin
7 596 B 0.4 — 364.1 mm
& sl ] A8 — 350 5 e
2310 D “7.3 — 435.4 avn
5172 -2 210 — 5324 mm
6 00d L] fa.0) — Bg.6 mm

_ BhG 15 280 — T11.2 mim

' - Indioaled aguivalesl o waler level
Ziflerance 1N ounges

FIGURE 8-5. AEGULATCIA TEETING

[ “mopeL | pRESEURE | MGDEL | PRESSURE MODEL | PRESSURE | MODEL | PRESSURE
B, 8K, HH, 7 . mo B o K. £ 12 oz, KA, KA, 12 o2
Co4 CCKB. 1 AJE (Spec Bes {24 kap WA, WE, [.34 hg)

JE OIS, G oI A tihru M) % psi FisB XTI FT ki myn
RIS [Begin | B0 17 Kg) £AT 10 39 5 b {tp 1Fennact (les thasmac
Sgas -
WE WK 5} pm
1 58 hig)
- - Uscally only regwing one segulatir faaa 18],
Testing

Blow inlz the diaphragm vent hele & the reguialor
cower: 1his should opan the valve, An audible hiss
mdicates 1hat the regulalgr is oparmg.

Use a water manometer for 1esting regulatar inlet
pressureg, Table 8- (lalet pressure musl be within
the [imits spaciled 108 your regulater | Llse the charl
in Fygure B-5 to convers the ditfarance w water inlet
nelween 1The two uDes 10 pressure in DUNGes.

E cARUTION 1 A aaba bubhle placed ovet The regulaker
quitgl will mot gocuraicly bexl lof iegulater
closing. The bubbles repisipnce wher mulliplad by Ihe grealer

arss o The ragulalor disphragm, ic encugh 10 shul @i thla very
sennilive demand ype regulater,

Gas Regulalor (Algas)

The Algas regulalor 188 no adjusiments and featunes
a positive lock-pif o pressure increases above the
reguialor Setling. Mazximum inlet pressure it 5 psi
[3d.5 kPal a4 mimmum, & ounces (2,58 kPa).

The =tandard Onan SLpplisd 3oengid shulall vabee #307-D312,
laehs o1 a1 a gas Intel pressuce 31 B ounces {252 kgl An opllonal
valve k. @vgilaTAR whih prassure rabicgg 1o 5 pal (345 RPa), Flgure 8-
B

Fpv 10-15
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PUEA RLCT) AHD

whlwg SEAT
ASSEMBLY
I so.cNom
FRIMEFR
&A%
FUEL

FIGLUHRE B-f ALGAS REGULATOR

Gas Requlator {Garretsan)

The maximum allowable nlet pressurd is 8 ounces
122 kgl minimom 2 ounces [6 kgl IF gas line
pressure is greater than 8 cunces 422 kg)l, mslall a
pramary regulatal 1 raduce the pressure The
requlator has an adjuatment o control he maxinem
pressure at whichthe requlatar slios off when 1here is
no dernand. To oblain maximum requlalor sensitivity,
adjust it 02 jusl shul olf ab wour ne pressube when
1here is mo demand to prevant gas |eaks. The lacigry
adjusted shutodl s balween 2 and 4 gunces { § and
11 kq). If gas link pressung is belween 4 and 8 ounces
(.11 and 22 kg, readjust tha screw, Figure B-7.

HOEE 1O CARDUAETGA

SARRETSOK SAS AEGU ATOR

FIGLIRE 8-7. GARRETSON REGULATOR

8-5

Tu adjust the regulatar, e gas ling shouold be
connected ard tha oatlet hose remgued. btake 3
coarse adjustment by tuming the ddusing screw
mward unbld Ihe Rissing of escaping gacs at the outlet
stons, bnslall a water mznometer oo ihe inlet side of
the reguialor o make the fine adjostment. Wih the
Jas on, covar the regulator autlet for & few seconds
and 1hen gpen If the requlatosis ledkmg, 1he prassore
shown on the rmanometer will drop slightly gr waver,
ndicating thal the valve is gpemng. Turn the sorew
inward slightly and repeat the test, Candinue until the
manomater nolds seady as the oullel is closed for a
few secongds and then gpened.

Solencid Primer {Algas Reqgutator Only}

Algas regulators use an aplinnal solenaid primer 1o
pravide ¢uigk engine starting, The primer [FigureS-8)
halds the regulalor open during engine granxing. It
can badpusted 1or a rich orlean mixtuee by |cosering
the lack nut and Wwrning the pomer in of oul. Turning
the primer clocrwise richans the mixyre,

TOSTARTER & DE
OF ETART SOLENDIDT —

TO GROmO

TOLENMOIO PARIEER

L GHE BT

aFez KECULATAL

FIGURE g-§. SOLENGID PRIMEF

It agjust for proper griming of 4 cold angire, sai the
primer 50 a hot engine {one with gas in the regulator-
carburetar hase and the carburelor] soands slighily
roJgh and produces shghlly dark exshass! when the
gnging hrst slarts fearg.

Coarse Adjustment

*. Remave regulalor-carburetar hosa at requlatar
ard apply batiory voltage across primer.

2 Turn primer clockwise (neher) onlil you gz kear
a zmal flow of gas at culle.

4. Aemove valtage, connect haose and atempt to
slart gngineg,

4 I angire staris within 3 scconds, primor s

cormectly  adjuated  If ool rAamave hase al

reqrilalor and crans enging 1or 2 lew seconds to

emply hose and carhurelar of Qas and readjuosl

promar slightly.

Connect hose and atlampt (o start. Continoe until

engie starls within 3 seconds lrom an emply
hase ard carbureior,

4. Whon primes 3 praperly adjusted. be sure
requlator Igoks off whon urt 1z stopped.
Rew-10-75
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Primer Test

To tes! the prirmer, remove il fiom e requlator,
nofing the number of 10rns necessary 10 unscraw it
and opearate the slart swilch Theplungermusl extend
aut. The wiring or primer solenoid may e detoctive ar
the plungar is stuck in the pamer body.

Regulataor Repair

[ the regulator does not deliver fucl, check inlet
prezsura. hnled pressure is within the reguired limits
and the regulator won'l deliver fuel or leaks. dis-
assemiple it Tor rgpair.

To disasgerble regulator, caeciully remove coverand
separate e digphragm frgm cover and body. & Kit s
available Irom Onan 1o repatr the requlator

I{ thez regulator appears defective, won't open, won't
clase gr delivers insufhiclent fuel, check the shut off
prossure adjustment. A kit i available from Onan 1o
repiace bath the diaphragm and valve.

EQUIPMENT ON CLASS B
GENERATOR SETS
LPG Flame Heated Vapaorizer

The LFG tank supplies liquid Tuel ta the vaporizer.
LPG is agigally a liqurd under prossure of an average
of T or more podnds per square inch depoanding on
lemperalura. When relgased from this pressurg, LPG
gasily volatilizes under narmal temperalures depen-
ding on the acteal content of the gas. Retar 1o Table B-
4 fgr lemperature-pressore  relationships. The
vaporizer transforms the liguid tuel 10 a gaseous stake
and reduces e high tank pressure o & low odtlet
pressare of 2 pa (08 kg,

TABLE 8-4. YAPOR PRESSURE OF LP-GASES

APPROUIMATE PRESSURE (PEIG)
TEMPERATURE FAOPANE BUTAMNE
F | o pi | tePw) PSI | (P}
g | -anp] -
-0 -3 A a0 ¥
=20 289 135 o3
-0 | -25.3 LIEN 138
n | -ira 2ED -1
19 | -133 170 255
=0 -8.7 4.0 add
a9 R 58 1 420
4D 4.4 T 457 34 n
50 100 B6.D B 6% ap
a0 156 w2 70 s 78
71 A 1200 ] 16.5 14£
& a1l 1ann S5 a0 152
o 522 1650 1154 £9.00 e
1A are| 1oaa 131 ar.o 755
110 4z1| 200 1548 Ty ny

8.8

Tne gas flows from the vaporizer 1o fhe inlet side of
the requlator. P-essure is shghly greater than that of
the vaporizer oulied pressurc o 2 psi.

The *heoitle and vanturi of e carburetor create alow
vacuum when the engine is rofning. The regulatar
senses 1The vacddm and allows 1uel 10 1low in propar-
fign to the need.

The idle jet porl is ocated 0 the arez o1 the venian.
Tha pressune being lpwer than that of the regulator's
3 pst pressure selting allows fuel to flow into the
carhuretar by means of the le jel port for s1aning
and idling.

Ax tha throltle opens, the vaguum degraases al the
idle jet port. Fuel s then drawn 1hrough the larger
high speed jet port and engine spoed inGroasos

Brpring gaseaus e operdlion, sféof B mane crijheal Adjuslmaeay
is Ihe walvg lapprcl clcarance. Be dure 1o chech clearancas
irequenily and sdjusl 25 peguirad jwhila cabd).

LPG Engine Mounted Yapornizer

Liguefied petialeum gas-ualed endgines are equipped
wilh a vaponzer sysbem combined with a pressure-
reducing requlatar. Usa only appraved metonals and
meihods 1o connect o the supply source. Inskall a
liquitt luel hiter in the sppply kne and an electric
solenoid valve., Arn emergency hand shutoll valve
should e provided,

Modale ahipped after June 15, 1587 hawve Itk Thenmes prisdunm
redutlon vahee InEiRled ogslde down, 'When changlng fnam
rptared Qs o LPG vepor wilhdrawsd, ramocs B apring and
replca eme 1 prd 2 Figuree 6.8, ThiE vabed Aaw BECdmer B
negative reguiakor ar 8 2oio preyauss valve lor vapoebed Brogiie.
Fregsura redutilon I mot needad with propsns ek

FIGLRE 8-4 REGULATOR SPRING REMOYVAL
Her 10-75
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18" PIFE PLL'G [FOA TEST)

REGLILATOR YAPDHIZFA

iHmar Exchangers

e i‘ PRESSURE
b C AD UST NG
LOCKNJT B ECIE

ALJUETEING
RO
BONMNWET

S FUEL INLET

ATLE1 PORS
R

O MLET P{!-rtTI

LICHAID
L == = Tl
FART.ALLY wARSRIZED
ORYT LS

FIOQURE 8-10. YAPORIZER-REGULATOR

The igllpwing paoints must oe considered whan
choosing botwesn 4 liqud withdrawal system and a
vapor withdrawal system:

* The size of aclual electric generating sal Sor
determining amaunl af fusl raguired.

» Theambien: emperatore for determmning amouwant
of fuel waporization.

Generaliy, Tlass B units the! are B5 KW ard Iargar
require an exlemal sice arm vaporizer ant do nol
operie on e igud wilhdrawal syslem

LPG AlR HEATED YAPORIZER

“he vaparirer-requiator consists of a high pregsura
regulalor and vaposizer ¢ a single unit, Figure -1,
The regulalar pgriian gf the vaponzer-requlator
reduces LPG tank pressura to a unmiform autlet
pressure ol 7 psi. 1 he vapprizger section insta:ad in
1he pafh of theengine cooling ar system furm:shesthe
heat required to oftsel the cosling eflect produced as
1he LFG fuel expands and decomes gas

FRESSLUNE
ADJUSTIMNG

FIGWHEE A:-11, VAFORIZER ADJUSTMENT

a7

The vaporirer reduces high oressure ligued Tuel 16 i
presere gaseous fucl oo [oel is admidted intg the
inlet port and pazzes 1krough the fuel inlet ar arifice.
Wilth 1he engire runnming, the pressuna 1o the right of
the valve se31 ans retamner drops ta agen the vag've, a
mixture o1 partizlly vagorized el enters the center
tuke {lirst stage cold chamber} of 1he vaporizer, The
droplets of fuel are sprayed am ol the end pleg hofes
inte tha staggered portions of 1he cast heal ex-
changer. The gwarling achon of 1he fuel ansupret
complete vaporization. Ory gas leaves the exchanger
through the auotlel part gt 3 psi.

Vaporizer Adjustments

Adjusl the vaparizer to 3 warking pressare af 7 pai
whenover 1he pressure adjusling serew is mawved ar
the urnt is averhauled.

1 Place vapor 2€5 i1 A wisa or gaober suitakle
clarrp. Atach an air hase feam an air sugply of
TE psi W inlet, Figure §-11.

g Allach & 0-4a-30 or 0-12-53 psi pressure gauge o
oullal.

2. Back off adjusting scraw until arly ane or lwg
threads are engaged. Apply air peess.are to uni,

4. Turn preszure agdjusting scraw in slowly until g
reading of 7 pai shaws of gauge.

To obtain xn agcurale gAdge reading, it may be hecestiry Io
parlially WRagraw fEuge Bleeding ol 3omie of Lhe alr. Then
rellghien gaage ard readjust for T ps. IF ganrgn WcHealor
rértaing siwady, the valve |z nol leaking. 1P predsure reading
mmcraazes Flowly, [ Indichbes B laaking walve. Check g

COMH-EN13 of thy vaporizer lorcorrg ol A35EMBly prosceduias,
Heplace delechwg parls.

& Tighlen lock nut on pressure adjlsling screw.

Tuwrr @M 2w pressure and remove gaoge and air
line.

Rer 10-15
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Vaparizer Sernice
To repair the vaporizer, procead as follows:

1. To frae a slicking Cering, lake vaporfizer aut ol
£asling by lposenirdg lie balt wa or 1hreg lurns.
Tap lightly o e boll and on vaparezer hasd until
Crring walar seal warks fres.

2. Chepk pretture will af ieas1 §0 psi Air pressure ai
vapanzer inlal bushirg.

2. Use a pressore gaoga invaparizer outlat which
alltws ascurate readings in 3 to 10 psi ranga.

a. |l vaporizer has anly one gas outlel, connecta
174" oipa tae.

. If segand cullel has 1/8" pipe p:ug, remave it
2nd =&t presswse adjusting banret to give a
reading of 10 psi with na flow (humbowver 1/8"
cutlet].

d. The gauge =hould read 3105 psi when 173" |PT
tegt hale i open allowing full gir flow and
shoukd retwrn T to 40 pei with hole covared

g. Erranc reddings orf cresding pressore feadings
rrgan thal e vaporizer MUst Be Serced,

1. Low prassuf® during How lasl maans vilve is
lailing o apen priperly.

3. Svap gr immerse unil in watar ¢ check for gas
leaks around {O-ring, gezket in base, and
diaphragm.

LSED OF MHF ANDG SCK IMCLUETE' AL ERGIMES

I e tegr made as 1097 [PT enatead of 158", drill & 351 6™
kela in the center 0d @ /" pipe plag. Usirg this 1est
orifice, perform the low test above. This should Qrvea
Jto S psi reading gt 10 psi shutolf pressoe,

All the above Egxly ara vaglesa H the pressum m belew 50 08b,

IMPCO FUEL SYSTEMS

Aotypical liguic withdrawal LP gas ool swstom
conssts of avacuum hual lock and Rlter, a vaporzer, a
Tuel regulator, and 4 gas carburelar canneciad by
llexible hoses. Figure 8-124. & pulse Balance line is
naedad lor Cre and bwo cplindéar engines belween the
carburater and regulalar & vacuum ling is nesgded
beiween the inlake manitocld and the fielock and
filtgr. Some cystems have a vacuwm or sobandid
operaled fuel cutghl walve or bothy the sotenoid
operated valve may be tied n with theignitian system,

The LPG vapor withdrawal sysiem raes the sama
companents as the liquid withdrawak Syslem except
for the vaporizer cob which is not usad Bocaosa the
VAP 15 wilhdrawn frem the op of tha supply lank,
Figure B-12B.

Tkt POWER,
mIETURE

| ——
{ I' = G-A-‘i- LINE

i"',f ::?E:; sl PO EF B HEE'..II_.".T'L'Iﬂ hv.:-l. RELALTGA
[_l F'RlHEﬂ. |N| E'l'
- AR
l u T \‘© “ IHLET
Wl 8
[ ] FLIL 5S¢
;:l ) L Bus | G
| © Lt |

A|R wALWE

- INTAKE
/ MIFALE
LIGLIT WITHORAWAL SYSTEM ”"“,::;': 2 Gy ENC'HE
USED 0N CUKB 1S EXGINES T—
'1 HIXTURE
I
FUELLCK
VEMT R EILTER REGLIL ATOR {.‘.Rwﬂ EToR
Pn.mea,,_lLU.r
T I|l | = ] ”i ml F'r
PR PRRE - “ f"
Fand cas | ow |@
wihE | H o Fu 3E
= | 3 DALAMCL
w | Iy LINE
I ATE A THAD
GAS LIKE e =¥ tik ITLE
B
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YARDOR WITHDRAWM SYSTEM LACLIUIM IOLE .J

LINE - SCREW EMGIME
FIGLHRE 812 _ IMPSS FUEL SYSTEM, BLOCK TIAORAME
: Ray 10-15
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FUEL

The ergunic and carburetor aperate on propanc
Liqueficd Pelroleum Gas—LPE | This disgussion
covers only Systems and components wsed with
propare iguid wilbdrawal appliczlions.

Onan recommends Ihul HD-5 Propaie be osed In Ooan LPG
angines.

FUELOCK AND FILTER

The IMPCO YRF30 = a vacuum operated Tuelock ana
filler gormbined in ona anit, Figura B=13. 1t should be
trouble-iree and maintenance-ireg for extended
panods. Mormably, a6 adjustments  ar  lilar
replacements are needed on & perigdic basis, bu
ragaw kKils and raalacerent lers are available far
complete averhaul il 3 malfunction poours. Eagh kit
meludes  Setailed  and illusirated  installation
pracedures and new raplasemen’ parts.

FIGURE 3-13. FUELRCHK AMD FILTER

The fuel inlet and aullel take 1/4-inch NPT fittings.
The vacuum connection 1akes a 1/8-lnck NPT filling
1gr a 7732-nch LD, hoze Tha luelock opens vwith 2-
inghes waler columa ak normak tank pressure.

The fuctock and filter unit replaces & separate llnc
Filter, 2m electric solenod lockoff valve and 2 vacuum
controlled switch required on earher gas engine
applicalions.

VYAPOHLZER COIL

The liquid propane wapdrizer ol utiliges exhagst
heat in itz ¢lose wrap araund adner e xhaust pipe. The
vaporizer consists of a sleel magnting bar and four
coils of stainiess teeel tubing, Figure 8-14.

-9

FIGURE &-1%. VAPURIZER CQIE

REGULATOR

The IMPCOD regqulator iz a two-stage regulzior [LP
Gaz Converter) with a hand pr.mer, Figure 8-15. 11
should pe trauble and mawmtenarce e ior axtonded
perigds of aperabkos. Repair kits are available for a
camplete overhaul il @ malfuncticn ocours. The kit
includes Jotalled and digstrated instadlatian ingtruc-
tions. Tha secondary regulator lever assombly is
sUGjec: 1o wear under heayy duty operalion and may
requirg replacement during an awerbaul. The low
pressurg spring {Blue) far vacuirm condrgl gives a
negalive 1-1/2-inch water eolumn pcasuremant on a
mangmeter, The two vapor outlet parts and the LFG
milel have 1/2-inck pipe threac The bkalence line
conneglion is 1/B-inch pipe thread,

FISLIRE R-75, GAS AEGULATOR

GAS CARBURETOR

The IMPCO carburelor of mixer (made zpeciel for
Onan] employs 2 unigque, maving venton (ar vaive,
metering valve and wanturi combined) 1o measore
airlow, 1o meter gas 1low, and to mie the infabke ar and
gas, Figure 3-16. The thrgtie controls engine spead
and fower in the same way as the carburetors an
other gas or gasoling engines, Anidic ja1, a main jet
(poveer mixlure adjustment) and a throtle sigp screw
arovide carburetoar adjustments lor maximurm engine
rrwer and eMiciency with low exhaust emissions.
Aoy 16-75
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CARBIURETOR OPERATION

In oparahan, the moyving ventorddic valve o & valve
aspembly opens in drect proportion o the breathing
requirements of tha engine to Qawe Gplimum mistures
and good airfuel distribution, Figure 8-17.

The air vaive assembly cperates sn an up-and-Jown,
piston-ke modion inside the ovlindrical caviy ot the
throtle body assambly When thi cngine is slopped,
ihi air @alve assembly is held ina closed positon by &
melerng spring, Figure8-17A Thegazpassage inihea
throtlle body is somoletely closed off by means of &
syniietic rubber seat on themetering valve. When the
engine is sfarted, the air valee assembly moves
dawnward ofl the gas pazsage inlet, allpwing entry of
gas intg the venior throat whara it mixes wilth high-
velocity inlake air. Figure 8-17B. The maher the 1gad
demand, 1he greater e air and gas opening up o
maximum tnreitle.

THMQTTLE CLOSFO
CLITAwWAT Y

MIXER 00T

= o /

FIGURE 8-17. GAS CARBURETOR OFEAATICHM

CAS Er| 1Y
M EH[RT F.ﬁ.sﬁ.ﬂ.cﬂ: |5_
FAECAGE '5 HPEK
OFEH
PR KO )
VENTLIRI 43R wALWE
— (MET ERERG)
I;.ﬁ.ln WA :_'.‘I'E:
- OPFEM SRR -
P05 oM CowPRESSED
POSITIOH
THROTTLE
oty
“HROTTLE
= TC INTREE
ERZH) R B
Kev 1675
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CARBEURETOR ADJUSTMENTS

Gas angines with LPG carburetors mantain low
exhaus! emissions (Carkbon Mamnaxide CO, MHydro
Carbons HC, and oxides of Nitrogen MOx} as long as:
the carburater i€ adjusted praperly, the engine
remains in good service genditipn, and  high
tempearaiure, |ow ash crankease ol s psed.

INITIAL START ADJUSTMENTS (Atfactory
ar after gervice or maladjusiment)

1. Set main power fmixlure to pasilion shown n
Figure 3-148.

2 Turn igle scraw in fully clockwise.

A, Torn idle screw agut 2-1/2 19 3172 lumns Coun-
ters lockwise.

4. Coqnect gr turn oo el supply o regulalor,
Check [(smell} far propane beaks.

6. Start cnpine—it should star witten 20 seconds if
fusl w gvaiiable to carowretor.

N
>
B
e

FIGURE B-18. IMITIAL STEAT ADJUSTMENT

wn

CHECKING FOH FUEL AT CARBURETOR

WARMNIMNG 0o nof permit 3oy llame, clgaraiie, or alher
E: PORINE mgar e duel eyatern. Propsne ypas Is
gty 1Fammens bhe snd polthliBMy Axplotive in ¢onfined spaces. Use
YOl peed of +mell 6 dednc! lenks.

T. Nizcannect fuel lng at carburelar,

2. Momemtanly, press primer boiton; you saould
smellgat atend abluelling, |8 not, check fuel lines
back to supply 1ank.

With gxperlence, you should De Jo0e b0 deel Qae PREITUTE 40
Ehg raguinier diapRragm wian yode 3 ress e priner Butbcs.

3 Look for ane o marg shutofl devicas,

4 Cnvacuum aperated shuiclf valve systems, close
throttle {fully; to aid engine starting with better
VASUL M.

& It fuel is present at carburelor, check ignition
system or other angine mallunctions.

CARBURETOR ADJUSTMENTS WITHOUT
EXHAUST ANALYZER

1. Aun new engine at least ten hours al normal
service laad. Avoid high lgads hefore proper
adjusiments are mada,

2. Run engine at maxirnum threttle and carmal Bgad
faor ten mindtes, or Set main pawer mixlu-e apar
mark belween L and R as shown in Figare g-14.

3 Set main power mistura as lean as possible
withoul maticeanle Igss in power guiput, f Irosl
develops and reémaing gn regulator far mare than
five minules, check for arapand leaks and ensure
that vaporizer ¢oi” wraps hightly around exhpust
pipE.

4. If engine functions aroparly but frasl rermanms on
regulatod, tha carboreltr oower mixlure is {00
righ AdjJst lgr maxormum elficiency.

L Resnack nead bol torgue and valve lash sltor
garburetar is adjusted.

IOLE SCREW AND 0OLE STOP ADJUST-
MENT

1. Run engine at idle speed (7200 rpin) for fen
mirJies.

2. Adjusi idle sorew lar Maimum sprad. Manrmua
epeed should he atlained wien dle screw is
turred fully Clockwi=e snte carbaretar.

3 5ot idle stop scraw spaed at * 280 rpm

4. Tuin idle screw oot until engine speed slows to
13H] rpr,

CAABURETOR ADJUSTMENTS WITH EX-
HAUST ANALYZER

Exhaual adalyzers {mlih &t e 1 percenl aceuracy) should De
Inira=rad aguipmeni, byt lieme Ionkoslbon can ba usea foT maadue-
Ing hydrgcaroon emladkrie i pars per miRlon nhepne. Alldutals
based or dey measurerienis which 80 ablain ed alber remaying all
wElgs yappr [rpm Bhg gehmugl pamples. A hesl messursman] will Ba
aboul 15 parcent faps 1hen dor w dry meaasungmpnt, it oo ol 1ha
waier vapar |8 remaved Tned the samplea.

Main Power Adjustment:

1. Run gngine al open throtllle for normal magimem
rpm for len minuies or set man power mistune 3
mark betweer L and K as shown in Figure 8-18,

2. Adjust man et far 1.3-plus Q5-percent GO
Emiasion.

1. If lost develgps and remains on requlalgr {or
mare than hve maputes, check for legks and be
sure vapofzalion coil wraps tightly around ex-
haust pipe.

Whan 1he fusl systsmlunctions properly, the regulalg rabaukd
bz {rgat Iree wiiagr agau live mingies runming tlme.

ldle Screw Adjustment:
1. RBun engine at 1203 vpm {or 10n minules

fAex 115
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2. Usngidle 80p screw and idle mixlure screw, st

gnging exhaust emissions tor 2+, 1 percent COat
1200 rpm on iches! mixture possibile.

IMkin condilian is e, (he TO smilasson wlll eeched 5 percenl
whien idle scraw iy bwmaed pne hall lum Countercinchwlyg Trgem
2elting atained s shep 2.

. Relurn to 0.3 ! 0.1 percent O idle screw selting.

Al prepar idle Adjusiment, 1he HE emisslon shoukd be undar
1HID ppm pod S0z amisadon will ke & o 10 parcgnt

FTHROTTLE STOP ADJUSTMENT

8-12

1. Adjust Throttle =10p clamp for maximum service

l>ad; throtlle should be 2] Joegrecs brodmn vertical
position at wide open thrattle. TRealtle travel from
open o closed posibion snoold be S0 degrees.

m O nol change e theatie slon to in-
. crepse e Wirsltle openany. Ncresxing
Ehe ErolEle speeming Beyand thit ol does nob Increase e
power dulpul of tha engine becAuss the carbaeior s dgaign-

ed lar even lpngar engingy. It may, pwever, #dveniely afes
Qavemar oRerghicn,

2. Check ihrotlie nkage for freedam of movernant.

Aev TQ-75
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DESCRIPTION

Tha diesel fuel syslam pravides a means of lilering,
Iranspartng and delivering fucl in a fine spray fo 1he
engine cylinder at tha corregt fime for ignition. The
system consists o1 g primary fusl filter, Iuel transfor
prempe, secondary fuel filter, injection putmp and an
injeclion nozz'e. Figure 9-1 shows the fugh system
beginning Spec 3 with dual lilters. Only one filter was
used prior to Spec S,

AlR
MaM. 1L .-CLE=~4ER
HEATEH,
B o I3 ELC Y10
1N JECTIGH. -5 X 1 MOZLILE
HOZTLE
CLOW FLLE 1 . _[__ SO CW PLLES
CRANKLCASE

BAEATHF4 ™UgE "’
FUEL TRanSPCR

= L DMRNECTICN PRINT
FOR FLIEL MG -LIEY

P e e N LIMNE
SEQIMENT
B AL I ECT DK
; P e
Il'
FJF.
FRLe -- FUEL FILTER
TAKE

MMM | FOL &
HEATER%’

] CLKYMECTIDK POINT
i PO RETWLN LIME

LHJ ECTION
FUNP

SECONIARYT
FI.TER

AQEN

BEGIMN SFEC &

FIGUAE ©-1. FIUEL S¥YSTEM

The fue! transler pump which oparates directiy gl ihe
£nglne camshatt, draws Juel from 8 supply tank and
delivers it throuph fwe 1liers 1g the injection pump.
The mpection pump meders fuel and dellvers it al high
pressure 13 the injection noxzie at tha correct lime for
igaition.

The injection nozzle opens at a set pressure, deliver-

ing fugl in 3 line spray to the precembustion chamber
far igaition.

Excess fuel is relumed to the tank after each injagtign
aycle by a fuel return ling Irgm the nozzle. An adapter
combines the Jeak-of! fusl with the ligw-through fuel
irom the injection pump. A return ling connected at
Ibis pountt redurns the aombined fuel back 1o Fe lusl
syupply tank.

A dicyal anglae cannot toterate did bn the el

syster It |13 ong of the mefor cauges ol iNesel
Engine faHurg. A tiny pleca of Al 10 1Re njectkan spalam rmay 31gp
¥our unll, Winen oprning any parl of tha [wel syslim baypond e
ECondary hued IIHer, placa all paris b B pan of dean diegel Posl ay

thay are removed. Belore Inntalling new or yged pads, ush them
mgroughly, snd inglell whdle SHIE we

MAINTENANCE

In adddisn to e regular service pesiods (300
hours), change the secondary fuel lilter cartridge
whenever the enging shows sign ofstarving from lack
of fuel. Remove tha sacpndary filter by remowing 1he
large cap scraw in the canter of the hller cover. Lse
care whon replacing 1he filter cover.

BLEEMNG FUEL SYSTEM

Alter replacing ar eleaning e lifters, blecd the tuer
system of aur.

Beginning Spec S: Starting wilh Spec 5, tha fuel
filtration sysiem has both primary and second ary fusl
Tilers on 3 commas mountrng which is bofed to 1he
il fill tube. The enging cannet be run with ither filter
Itcu:rse &r misaing. thus assyrng proper filtration al all
res.

Bloc<t air from fuel system as follows: Digconmeat the
rur_el relurn hne. See Frgure §-2 Operate the hand
prirting luver on draphragm typa fual transter pump

| | were 1wansrer pume

- | EMING LFYRR LNTIL
FITEE FLOWS FRQH

AL HETURM LiNE FIFTIRG

| aF noEC TN PLp,

FIGURE 9-2. BLEEDING FUEL SYSTEMW (BEGIN SPEC 8]
Hev 10-75



until there are ro air bubbles in tuel flowing from he
fuel retwrn line Fiting. ThiA connect the foel retum
lind.

FP Aee camaha'y pump Bebe 4 up, Erank ogine one evolullon bo
permin harnd primang, When finlshed, rdhum priming lesar iowsed
(dsangaged potlilend 1o permit nenmal pump opesadlan.

Briar 1o Spae 5: Remove bieed plug trom top of fusl
filer on early modals (pnor to Spec 5) Figoera 9.2,
Cperate hand prmning tever on fransfer pump wn?il ail
air bubbles clear fuel system. Reinstall blead plugand
return priming lever 1o mactive position.

Ewaler in Fuel Filters: Drain water periodically as

Orequired from botn filters. Replace primany filter gvery
500 hours and sacondary lifter every 30 hoors

—When raplacing liler, tightern scrow unlil gaskets

Siouchk base, then tighter screw 1 ta 172 tarns,

cC

©
CDiesel Engine Compressicn Tesl

BTU ensure oplimam performance, any intemnal com-
15 bustian engine should have & certain namndl com-
(C preagion pressure and 1he compression should B
S relativaly the same between cybnders. Acceplable
O yanations are usually considered to be 15 to 20 psi
O bietween cylinders, The useoimotoroilincylindersio
detarming if low compression iz due o pistonrings ar
= yalves is nol gcceptable in dicsel engines betause
= they have very close clearances. Too mugh il
squiried in the gylinder may cause a hydrstalic lock
damaging the piston. ete. Valveleakage in dieselscan

c be defecied by hsiening at 1he valve ports,

C:—) Table 3-1 zhows ngminal counprassion preasures far
_— {Oman diesel engines. There may be varialions due 1o
(O temperature, atmospheric gonditions and ailitude.

Perfurm comprassion chegk with the Onan compres-
szn tester listed in the Tool Caraled parkion of this
mAnual.

FUEL TANK AND LINES

Whera a separatle fuel tank 5 used, install 0 the
vertecal Fislanoe from botlom ol the tank to the fual
pump does oot excesd six feet, Auxilidry fuel pumps
arg available 10 provide an additipnal gight-toot [if.

Avead gravily leed of Tuel 1g the eagine. Provide a
giphon break H tank is above pume, When sharing a
fuel tank, do not connect o an existing line at a paint
above 1he fuel supply level.

These digse! engines requifse a tuel suptly line and a
separate relurn line. Insiall the fuet sugply line from
1ank o ke W8&-inch pige inlel i fhe foel pump,
Connect fuel raturn lire 1o filling at njeckan pump.
See Fugure 9-2. Lse appraved flexibie lued lines at the
engine & absarh wibralign. Be sure then: A no fic
leaks i 1he suction line.

Inzhall a4 shul-of yalve i the tank lor sarvize cone-
venience.

FUEL TRANSFER PUMF

The transier pumg is logated an tha left side of the
enging near the rear. [ fuel does nol reach tha
secondary filkar, make tha lallowing checks belgre
removing the pumsg,

1 Cineck fusl tank and secikat shutoft valve iz gpen.
2. Remove luel line from transfer purmp outlet and
wirk priming lever ¢n the pump. Fuel should

spurt out of pump. If nat, remove purmnp for repair
of replaccement.

2 These pressures are for a warm engine at granking ) _ o
© sPeed (about 300 rpm). Tesling: If the trancfer pemp dalivers fuel, testit witha
E pressire gaugs ar manometer. Perorm these tesis
Il thizke 18 @ large variation betwsaen the cylinders at befare remguing the pump kom the engine. Rempve
8 cranking spesd, 3 comprassian est may be taken with the pump outlet and install the pressure gaog e, Figuee
= fhe enging Tunning at gosverned speed. Follow the “e.
C inslructions tor the cngine compression tesler being
Q used.
£~
©
% TABLE 9-1. NOMINAL COMPRESSION PRESSURES
MODEL [  SPECLETTER __ | NCMINAL COMPRESSION PRESSURE"
ROJF, MDJE, MOJF All 350-4) psi
BJua, 0JE, DJC, ADNC, - - i
JBJA, JTUB, MDJC AN 300-350 psi
[ OJA. DJB. DJG, MDJA, . -
MDJBJE:AS.;E ARJC Begin Spec P 350400 psi

" - Approxirmalaely 320 em.

82
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PLEL PG
CAUTLET

FIGUIRE 9-3 FUEL FRESSURE JAUGE

Tes! the valves and diaphragm by ope rating Iha
primer lever a few times and watching the pressore. )
sheuld not drop atf rapidly alter priming has stepped.

Aun the enging at governed speed on el providad by
gravity feed and measure the fual pressure
developed. Pressure should be between 12 and 14 psi
(828 and 966 kPaj with the gaupe 16 inches
D64 mrm} above the fuel pemp.

A low pressure reading indicates extrema waarin gne
parl ar some wearin all parts, and the prmp should ba
overhauvled ar replaces. If tha reading is abowe
maximur. the dinphragm & probably too light arthe
fiaphragm spring too strong. This can alsabe caused
by fuel seeping under the Jiaphragm retainer nutand
between the diaakeagm layers, causing a bulge in the
diaphragm. Owerhaul he pump and replaca the
defeclive parts.

Low prasaure with little or no pressure |aak alter
pumping stops indicetes a weak or broken spring or
warn linkage, and, ir moest cases. the pump should be
replaced. Figure 9-4 shows tha luel frensier pLmp.

Transfer Pump Removal—Disassembly
1. Remove pump inlet and outlet linges. Rempun bwo
cap sarews holding pump to engine and lift it ofi.

2. Motch the pump cover and body wilh a lile 5o they
can be reassembled in same relative positons
and rémove siX scraws holding them together.

3 Tap body with a screwdrivar to separate bwo

pars. 0o not pry them apart; 1his would damage
diaphragm.

4. Rermove tcrews holding valve plate tg cover and
lif1 ot valve and cage assemb|ies,

&, Orive out regher arm mnge pin.

Remove rocker anm, spring and link.

7. Lt out chaphragm assembiy and diaphragm
spring.

&

-3

VALYE AR CalE

FR IM&R, v
FILTER O2m_

SaOYER ROCKER ARY

0 18Py 5T
EERINS

RZS EA AAM

BOdY AOCKER bRk

PR 1HIMG Limd

LEVER
AAET

FIGLRE 34. FUEL TRANSFER PLIMF

Repeir Transier pump {ailure ic usually due ta a
leaking diaghragm, valve or valve gaskel. A kit ig
available for replacemeant of these parts. Because the
extenti of wear canno) be deteeted by the eye, replace
all parts in 1ke kit I the diaphragmis broken, orleaks.
check for diluted crankcase ofl and replace.

Ogeasionafly, failure is due to a broken or weak sp ring
or wear in the linkage. In this case, raplaas the worn
parts orinstall 4 new pumg. Cbtain raplacemenl parts
other than the repair kit fram an ariginal equipment
parts distributor,

Rew 10-75
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Assomhbly

1. When inslalling a new diaphragm, soak it i fusal
betore assembling. |neen digphragm Sering and
gopked diaphragm inta pomp body,

Irsart link and rocker anm inlo body and haok it
over diaphragm pull rad. ahgn racker anm with
rockar anm pin hole and drive ingin. The priming
lewar must be an posilicn shown in Figura Be4
whanr instaking rocker arm.

Compress rocker 5pring and install betweaen the
body and rocker arm.

d Irgert valve cages, gaskets and valwe caver plate.
Posilion inlet walva with spring showing and
outlct walne with spring in cover recess.

5, Ausemble cover to body with noich marks lired
Jp, Install sorews, but do not tighten,

& Push repcker arm in foll stroke aod hald in 1hs
gosilion to tex diaphragm.
The dsphragm mu4t be flexed, B 14 Wil delbver log much heel
PredBLng.

7. Tighten covar screws altecrnately and secunely,
then rolease rocker grm.

8. Ingtall pump o0 the engine and repeat pressore

test.

INJECTION PUMPS

Onan J ceries enginos use one ol two possible
injection pumps. The DfA angines rse 4 mode| PLE
American Bosch injecticn pump. The DJ8 and DJC
engines uge @ modet PSU Amencan Bosch pump.

PLB Injection Pump

Figurg 9-5 illustrales a cross seclion of the PLE
injestion pamp, YWhen the piston nears the and of the
compressipn stroke, the plunger has been mawved
upward by 1he cemshaft lgbe thus closing the ports,
trapping tuel, and forcing he detivery valve olf 113

o i
e =

—s T . mp

L TED

a1

L W ik

STh

L

ceat. The fuel flow & up past the delvery vakve and
spring to the high pressure ling leading ta the
injechion no2zle. Injeclicon continges until the hehx on
1he plunger pesses thrgugh the slepve and hrel spills
whiclh drops the pressure rapidly. Delivery vatve
aclian aids in dropping hme pressrre and keeps fuel
feam draining out ol the ling. This tgrms 3 weid
between the injechon pump and nazzle Keeping the
nozzle Irgm apeting on The nexl liting cygla.

The amaun of el deliversd 15 eontraled By ratating
M plunger, thus changing 1ne lenath of its elfective
pumping siroke. The distance the plunger iraveis is
dlways 1he same gecause the cam lift never varies.

Timing the pump to the engine gdetarmines the peirt
closing pamt—the correct point is 1T°BTC (befare
lap center]. The contral slewva posilion conlials part
opening and is. ;o 1w, conirglled by the throtlle
seting.

Rernoval

Rarnove the pump inled and outlet lines, Remave Ihe
bwo cap sgrews hoelding the pump to Lhe engina and
it ol off. Don” [ose the shims—they time théninjaction
pump ta the enginc. Zap all spealngsin the pomp and
tuel Lines o keep dirt gul ot the luel sysbem.

Timing the& PLB Pump

Fump liming proccdures detormine the cormeck
thigknesz pl shims balween pump and engerd s ponl
closig ocours at the proper time

The mast acourate meathod S imestion pump bmmng is
wilh 2 depth micromeler, Figure 9-6. Howewer, if a
depth micrometer ian't available, time it by Flowing
the Fump.

InpecHen purmg sust ke flmed on Ihe somprentban BErgha, not e
axhaugt 31npke.

FIGQURE #-5. PLBE IHJECTION FUMEP (DJAY

B-4

HEI,.x,

¥

]

|

1 L JHGER
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DCPTH
mICREETER

/ CMMF:C-*-EE/
- .'-ﬂ l

OELivERY
valyvE rEHDER,

e EL AETWRK

FIGURE 49-8. MEASLRING WITH DEPTH MICROMETER

TRANLCFEA PUMF
M, PAIING LEVIR

Depth Micrometer Method
1, Install puemp lappet in ilz regess and position

fiywheel porl chosing mark {PC) at timing posnter FIGLURE 3-7. DRLIVERY YALVE HOLDERA AND SPRING
ON COMprassion stroke,
2, WUsing .a Jepth micrometer, measure dislance TABLE %-2 SHIM THICKNESS
Iram pump mourding pad on crankeasa 1o bappet
cenler, Figure 9-4. OISTANCE aADD DISTANCE A
3. Subtract the depth obtained v Step 2 from pon :E::';"::ﬁ ;:f:: ;T:ﬂ?f: ;:f:;
closing  dimension of  pump  (1.670-inch '
[42.4 mm]). The result is shim  hickness 1 Likli) 17 ik
Necassasy to correstly tinma pump. 2 014 B 134
A ) 8 042
Shims BMEKnEy My vary o m PGk b 052-Meh {145 e 4 2z 1.4 0ag
1.32 sl 1 I does not 181 within these Ilmiks, chisck comshati & 6 11 A5
ond lappel far gEceyy wanr or improper wepsmbly. i o310 - -

4. Zelec! correct shims for requered thicknass.,
8. Inslal pump. Installation

Pripr to mounting the injection pump 1o the aylinder

Flowing the Pump Block, follow steps 1 ihrough 3,

1. Install pump wih 90E-<inch {0.1% mm) shims

hetween pump and pad. 1. Slide ahim gr shims [using proper thicknoss of
smums for correctl timing) owver pilgt until they ara
1131 on purnp fange, Figure $-8.

2. Loasen delivery valve halder 1o relieve pressune
an saring, Figura 9-7,

1. Rotate flywhoel 10 about 15 degraes Bafora o
¢lusing (PG} pumt. Cparate trensler pump hand
primer lever and rotate flywdeel slowly clockwize
until all fuel stops coming out ol pump oullet. This
is pert clgsing point,

4, Measure distance from pomnt wiere porl closmg
poours g PO omark on flywhael wsing scale
marked in tenths o1 an inch, Find thickness of
shims 1o be added from Table 8-2,

A Install pump.

Maintenance

Mot jusl gystem roubles we nol duc to s faokly njschlon pamp,
Taad dhe resd al U foed ayatam bgiore condemnbng the yection

Aump. FIGUAE 3-8, MSTALLING SHIMS

Rwr 10-75
B-5



another free manual from www.searstractormanuals.com

2. Dip seal ("0 ring} in engine lubrigating oil.
1, Slide seal over pilat until light against shim or
shimz,

4 Witk shims and scal in prage, ingen pump indd
cylinder bleck mouniing pad and insert mounting
SCIEwWS,

5. Torgue muunting screws (lighten altermalely) to
1827 ‘L. |bz. {244 10 28.5 Nem).

K. Install fwel inket ine and Jovernoe INkage.
. Bleed pump and then install fuel cutlet hne.

=1

P50 INJECTION PUMP

The American Bosch PSL imestion pump ia loczled
noar the ceater al the |eft sige of the enginc
orankcase. A oam and gaar on ihe camanatt driva the
pump. The geardiives the pump fage gear. providing
fusl distribution o each cylinderin the proper ordar.
The garn operates the pump plenger, producing
pressure b daliver the fuel and ppen Ihe nozzles, A
coniral slgave meters 1he jusl by controlling the
length of lima the plurger port is clpsed, mainlaining
pressure and the amount of fuel delivered in each
siroka. Timing the pump to the anginedetermines tha
pont of pert clasing. The port closing point @5 1%
degrees opefore ‘op center (BTCH on @l models
beginning Spee P. The port closing point for models
aricr i Spec Pis 21 dagraes BT, The pasitivn ofthe
metering slasve on the plunger cantrols the part
opening and this depends on tha governor selting.

Figure 3-3 illusirates the injeclion pump Cross sec-
tion. FSU maodels are single plunger, ggnsiant stroke,
distribution type pumps. Fuel fram ihe iranafer pump
enlers the tapped hole (&) and Nows into the luel
sump and through drilled passages to the fill cavity
(B direcily above the plunger. As the plungar moves
upward irom camshall action, the K pon [C] is
sealad (this is the port closing pointy. As the plunger
continges ils vpward stroke, the fuel which is lardad
through the delivary valve is conveyed through ne
drilled passage (0), Al this tima, lnis peasRgeismline
with tne anfulus (E), A algl abowve the annules on the
plunger indexes with a drilled passage to the ap-
progriate fuct aullel.

Injuclicn conlinues until the spill pgr (F) fses above
1he fuel metering control sleeve (G). Doration gl fuel
injechion is controlied by the positton of he luel
metering conirol sleeve. Marimum fuei dehvery oo
curs when thes slaeye is in 15 upparmost position.
Fual {low siops (no delivery lo roziles) winen ihe
slepve is at ils |owest position. At this paint the spall
pot s exposed and o pressurg is developed Tha
dashed line on the plunger extending fram the spill
por Ig the lop represents a drilled passage.

Figure B-10 shows how the pump mounis on the
engine block and meshes with the camshafl drive
gear,

FIGUAE %% PSU INJECTION PLIMP (DJB-DIC)

Fapaln Most fuel system froubles are not due 1o a
faulty injaction pump; 1eat the rest of the bues System
before candemming the njoclicn pump.

Onan disgaurages figld repaic of the injaslicn pump
because gl the exceptionally close tolerances
betwesn  parts and the spacialized eguipment
necessarny 1of  ropaed The injection purnp it 20
cxprnsye part of tha unit and ayena parcle of 4if 25
fine as talcurt powder could scorg ks working
suprtaces, If the rest of the fuel system i3 in working
ergar 2nd fuel delivery alznormal, ramaye the pump
tor replagemant ar repalr. American Bosch mainkaing
a warld-wide repair service for thesa pampes,

QPE RATIMG
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FIGURE -0 INJECTION FPUMP IH RELATION
TO EMGINE CAMSHAFT
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STAMPED CGOE ;
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ALRINGE HAMDL IR G

TA AEACH RUTTOR GRIP (k) 4,
TAMFET GROOVE AND PuLl TAFPET CuT
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FIGURE 5-11. |[MJECTIGN PUMF BLUTTGH INSTALLATIGHN

Removal: Remove the pump inlet, autlel, and return
lines. Remare tha fenar cap scraws holding the pump
ta the crankcase and [iE it off, Be caraful 16 relain the
shims belween Ihe crankease and pump. The carrecl
thickness af shims, as stamped on the crankcase, is
imaorant to proger pump speration; il provides the
proped gear |ash,

When ramaving the pomp forreplacomend, recerd the
button thickness &and part ¢losing dimensiona
stampeod an the side &1 the pump mounting Tlange,
Figure 3-11. These values aremperdant in iming the
new pump o the engina.

REPLALCING AN INJECTION PLMP

Pump liming is callcal. The injection pump an each
gngine muat be limed tg 1hat particolar engine by
uzing atiming button of specific thickness. Each raw
purmp has ils own part £losing dimensipn stamped on
it. Lrse methad 1 or 2 1o delermine the corrcet aow
aulton hicknass.

Do nel changs N pump mdumbing s’
- Iotal ilckriets. They are tho cormect th ickness
{tr srropdsr pump gear o camahatt gesr magh

The part cloalnp (PC] mark b net stamped on replaccment
l¥ywheer. Theraiare, e PG mark must B¢ egtabilybhed by megaur-
g thre plaign drep wilh the cylinder heaad removaed pred o
Injecbion pump bming, Since injecibn aocourt o1 e pun eloxing
poeition, e FC mark can oaly be located by companng 1he old
lywheel wiih the naw ane, or by measuning e plataon drop irom s
1UF corler poadion on IRe coimpredklon Aeake OF mimiber e
eyfinder, Flsion drep $ats for DA DJUE, and HIC engines = glvgn
In Tabke 3-3

TABLE §-3. PISTON DROP DATA

POAT
PISTOMN DFICIP_ ENGINE CLOSING
Inches mm
0. 102 .58 Al Dan 1. degrags
0.1 325 B & Cues 10 degress:
(Begin Spes PY
0.155 A9 OB & [ 2% degress
{Fner g Spec 9]

@7

Injection Pump Installatton
1 Pul No. 1 oylinder on Compresson stk
2 Turmn Miywheel to port clasing mark (PG} on front
cylindar compressian stroke,
3. Aemgve timing hole serew lpcated on pump

mounhing Hanae. Insart a 1/8-inch {3,178 mm)
dizmeter wire inte hole, Frouea 9-132.

ROTATE FAZF GFAK UMTIL
WIRE S5LIFS INTO PLAGF,
LOCK MG GEAR

/ INEERT wiA R 137

FIGURE D-13. INJECTIOHN PUMP

4. Ratate pump lace gear undil ware slips intg place,
locking gear in posican.

3. Mauni pump on crankcase {be sure shims ar m
placey and secure with screws. | “CF oring
belween pump and grankcase |5 worn, cracked o
otherwise defeclive, replace .

g, Remove 1/8-inck (3178 mm) wirg,
I! pump was ngt timed, dgit now, using Adaihod 2.

. Gannect flexible fuel inlel line to pump inlet.
Connrect fuel return ling.

9. Connect aack fuel outlet iine 1o proper pump
qautket.

10. Connecl linkage ig governar,
T1. Run engine ang adjust govemar masimom atop

o o

Fav TO-75
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injection Pump Timing

Tima the wpechon puemp o the sngine by using the
prager thickness timing bultan Between the oump
prunger &ac 1appel, 1 was timed o the engine wihen
inglalled at tha factary salhepor closing formectoon
ogcurs gt 19 BTG [21°BTC prier to Spec Pl See
Figure 513,

g
FOiNTER.
GEAR ESOWER =+

"y

FIGURE 313 IJECTION PUMP TiMING

Uze Methog 1 when replacing an old pump; if the port
closing dimensions and bBulton rumber of the old
pump ware recorded. Lse Matkad 2 If tha dimengigns
are losl, and oid pump is being retimed, or when
raplacwng either the camshalt or crankshalt.

ftemember, pump Hming & arifical.

Meihod 1, Calculalion

This is & means for calculating the correct butian
thickness belora the pump is installed. [ requires the
port clasing dimensgionz and button thickness Trom
the pump being replaced. Put the dimensions in the
lgrmula below and calcytaka the new  Doklon
thickness, Determine the dutton code lelier from
Table 5.

Example

Part ¢losing dimengion of ald purmp 1.109
Buitgn thicknass of ald pump ~0.107
1.E16

For closing dimensicn of ngw pump - 1.0
Bulton thickness of new pump o122

Uze buttan M ar 32

Install the gorrect bulton in the pump (Figure 3-11)
and inslalf the pump following the instructions under
irijeclicr Puemp Inslelfahon.

Method 2, Flow Timing the Pumgp

1, install a standard timing batlen (nol markaed) in
pump and nslalk pump anangine steps 1 thrgugh
b under f'nfelion Fump insiafiglion.

2. Aamove Jalivery valve cag screw (Figure d-14)
and it out delivery walve spring andg delivery
vEive.

J. Aolate flywheal counterclophwise to about 15
degrees before pon clgsing mark (PG} The
poanter to indicale liming marks is located on Lhe
Gear cover naar 1he gavernar arm. Use a socket
wrench on the flywheel cap screw to rotale the
Mywheel.

TAELE 9-4. INJECTION PUMP BUTTONS

S-b

GRADLUP 1 GROUP 2 | GROUP 3

_ CODE | PART NO. | SIZE CODE | PARTNG.| SIZE | CODE | PART ND.| SIZE
16 or s 147-018% 0154 1or A | 1450547 (R EoarF 14T-0153 RS
15 ar A 1a7-01ar 0131 forB 147 {H4E 0116 TorH 147-0153 0058
14 ar P 147 -Mi8h 0128 Jars 1470143 0,113 Bar. 3410154 0095
lorh 147-01ED 0125 dorD 1470130 0119 Ooar K 1T - 5E 0.032
12 0or W 147-3190 o122 sark 147-0151 a.107 10 or L 147 -MNSE 0.0A49

11 of Std. 147-0161 a.104 !
"« Qutton 12 or M i3 in the mig-range of bulton sizes,
Rev 10-75
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La1E MOLELS
DELIYER™ WALWE -

SHAING Y

puuadd manimu

i

CAP RYT GiE-F.ET—.\II 1
waLYE HILOER gl l. &
| T qum fe 75 3 fpct- G b, A S

ZAP SCREW
5 [(Newque 1o 55-50 1
fuoLl-puardal

FISURE f-14. DELIYERY CAP AHD VALYE SCAEW

4. Sat ihroltle levar an pamp & wide apen position
fcompress slop solengid plunger spring or
ramove stop salanord assambly). Connact fuel
line Iradm pump b numier 1 gylinder so hat putlet
is abovelhe level of the injection pump {otherwise
fuel will run aul by gravity and give an iInaccurate
part clesing), Connegl lines from fugl supply to
Iranster pump, transfer pump to filber, filtar to
injaclion pump. Operate fuel transfer pump
primer lever 1o gbtain fuel pressure and very
slaowly rotale flywheol clockwisc (rat front o
angine). Fual will stop Hlogwing from tha end plthe
injectign lime oo number 1 cyhnder al the port
cloging point. Be sure yvou still have fuel pressure
at the PC point. Chegk pressure by woarking
primer lever at port closing, no fuel should Tlow
from smyection line,

B Check timing gointer. [ werill be within 0,5-ingh
(12.7 mm)] on gither side of port clasing mark on
lywhael. If limirg painter and part clasing mark
coingige, button thickness is corregt. I ngt,
medsdre distance from mark b pont on flywheal
brerlérer 1hie pointer and dalammine préper Bution
from Table 94,

&. Remove pump and insart proper liming bulton,
Figure 9-11,

7. Repwat purnpinstallation, staps § threugh Sundaer
ijeglipn Pump Ingtalizlion.

B. Chack gort closing by repaallng steps 1 through
i Pointer should indicate port closing mark.

Y. Replace delivery valve dispssembly. Torque valve
1o To-20 ft. Ibs. 102 10 108 Nem).

10. Finish installatign procedure.

NOZZLES

The American Bogch injeclion nozzles ara the con-
vanlional inward-apening pintle bypa with adjusiable
opening pressurd, Figure 8-15 They are laciory
adjusiad 1o open at 180010 Y050 psi {13,710 t0 13,435
kFa]. However, alter several hundrad hours of apera-
tion the nozzle pressypre will dacreasa 10 ap-
proxirmately 1730 pei (12,075 kPa).

Mew nirzzbox arm adpsbed ab 1HI0 pal (131106 KPa}. HozzkEs Uasd
made Anes 10 b0 1% hours mre ad|usted at 1750 bo 1800 p&l {12 01510
12.920 hPa).

O Nt attempt o dbypyyerde \he nozzber or
5 peljupl noZzH pregau e wiiCl e proper jesl

Adwriprent. A fo2zke prassore Detbar 1Y casenllal bo 3 (hFs work.

PREFURE .23
Al LSTIRG o
SCREW !

MOLZI_E GARCET
WLOPEER:

R3IZELE SHIELD

SH El [ GALSTT
FULL QU Gasm T ™

Y INDER HEAT —

A waLWE

FIGURE 9-15. NOZILE ASSEMALY

Inspaction: To nspegt tha nogzle spray patlen
remgve the nazzle from the cylinder haad. Crank the
enging, et Ihe nozzle spray inlg he airand watch 1he
patwa. The spray should be cone shaped with 4 solid
appearing center sorroundod by cleudlike fog in
which the spray is wvenly atomized. An apparent
chaitering af 1he nogzie is normal. See Figure 9«16

[T streamors ane visible, the patterns is badly distorted
or lha rozzle drips before it reaches opering
pressure, b is defgctive and musl be cleaned or
replaced.

: WERMNING I 6 not ke he AaEHe cpray wqenst yaur ixin,
The lued can panetrale Ilesl and cause &
Aaricied Inletllon.

L r)l
SvYRAY PATTFARR

FIGLIAE 3-16, NOTFLE SPRAT PATTERN
Rey TO.75
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Adjustment Tg adjusl the opaening prassure, rdmaove
each nozzle from the enging and remove the cap nut
agver the adjusting s&rew af each. Inalall the nozzle o
oetested on 8 static iuel nozzle testing lixiyre (may be
purchased ram Onand. Fallowing the insiructions on
the tester, adjust the ppening pressuna (@ 1750 pai
(12.075 kPa) by turming the adjusting screw.
Clogkwise ingreaszes Lthe pressore and
counterclockwise decreases it Do not try to adjust
Ihe pressure without a testing flstare.

Dzpasembly: Whan removing and disaisemiling
nozzles, separate end label a1l components of each
naxzig. Mevar interchange components Delwean
nozzles.

1. Aemove each nozzle essembly frem andine and
rermayve fuel inlet and retuen lines.

& Clamp nozzle holdar body in a vige and remove
ne2zle cap nut and nozzle,

2. instafl noXzle cap mut loosely 1o pratect lappad
surlace lor the helder body.

4. II' negessary 1o funther disesaemble no2zle,
reverse pressurd adpsting screw and |ift out
spring &nd spindle assembly.

Cleaning. Weork only in a clean room, gn a clegn wark
sanch. Keep apan of dlesal fuel hamrdy and 2 supply ol
clean, lint-free wiping regs.

Gnan gffara m kil t¢ ald noiziy chdaning. Ska SPECIAL THOLE
action.

Meawer yse hard fr sharp tools, ameary gafer, gradirg
powder or abragives of any kind,

Spak eagh nozzle in fual to lopsan dirt. Then clean tha
insrde with a gmall sirip o1 wood soaked in oil and the
spray hole with a wood sphnter. i necezsany, clean
ihe auater surfaces of 1he nozzle Body with a brass
briush bt do not attempt o serape carbon from the
nozzte surfaces. This can severely damage the spray
hole. Usea £oit cnlzoaked ragarmytion lalkow and 1alt
to elean the nozrle valve.

Repalr: H clecaning will nat aliminate a aozzle detec,
replace the nodzzle or take it o an aulhorized
American Bosch service statian. Bo nal atternpl to
replace parts of ig no2zla excapt for nox2le and
pintle assernbly.

9-10

Azsembly: Rinse beoth valve ang nopzzle thoroughly
belore assembly and coat with oil. The valve muzl be
frag in the nozels. Lift it abow! 153 of the way out ol 1he
body. N should slide back 1o Hg seat without aid when
the assembly 15 held at a 45 degree angle. If
necessary, work 1he valve inlo its body wilh clean
mutten tallow,

1. Rermave all pressure ont nozzle spring by ad-
[usting pressure adjusting sorew,

Clamp nozzle holder bady 10 a wise.
Sat valve in body and set npzela guer &t
Inz1all npzzle cap nul loosely,

Flaoe centering sleeve over npzzle (Figore 317)
tor rmtial fightening and then remove gantering
sleeve Ko prevent it Irom binding belween o2zl
and cap nul.

€. Tighten pozzle cap nut ko specified torqua.

o LR

MOCILE
CENTERING
SLLCEVE

FIGURE 3-17. TIGHTEN HOZZLE

Intlaliation: Belore [nstallng the injection nozzles in
the engine, thargughly gléan eash maunting recess.

A dinty mounting sutface could pormit blow-by,
causing nozzle faidure ard a resulting power 19s:.
1. Install a new heal shiald iohead gaskel in cylinder
head recass.
Z. Install heat shweld, anew nozzlegasketand nozzle
adapler.
3. Inzert nozzle assambly into recess. Do not stroke
tip against 2ny hard suface.

4. |nstall nozzle flange and twa cap scraws. Tighten
cap screws abernately to avoid cocking noezle
assembly. Tighlen cach to 20-21 M b, (27-
28 Nem),

Fey 1075
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FREHEATENG CIRCUIT

Thig gircuil consists of a mamicla neater (two usad an
[JE) 1o heal the engine intake air in the intake
mralold and glow plugs in each cyhnder to neat the
pre-combustion chamber. Usad tor angine stading,
the manifald heater and glew plugs are wired in
parallel and conirglled By a3 oreheat swileh, Figura 9-
18.

Check each heater by remaving its iead, gperating 1he
preheat swilch, and touching the lead to ils terminal,
IT it sparss, there is contmneity and IR heater is
working. Ff apy components of 1his circuit {Ril, replace
them. Do not altempl repais on individual com-
poners. |1 theres shll a queestan, sheck {ts Sompo-
rant for heating.

FLUEL SOLENOID

This solenoid 1z also ralerssd 13 &8s a governor
gdlenpid as it over-rides fhe govarnor, Figone 9-14,
The zolengig is mpunted on the cylindar air housing
bottom pan and controls the injeclion pump
apcrating lever. When eneegized, the plunger isinthe
splenoid body. When de-energized, (he solenpid
spring forces the plungeragainst the gperating armto
shut off fuel The zolenoid has Ywe coils. Both are
energizerd for pulling the plunger ap. When 1he
plunger reaches top. it opens a set of contacis, de-
energizing e pull-in eoil. The ather coni holds 1he
plunger Lig.

Ta test e zolenmd, check plunger operatlan and
current draw with 12-wglt ingud, Current grawswith the
plunger up shadld be abowt 1 amp. If 1018 Much
greater, the contacta did not open.

The saleasid pluager should be adjestad so it ully
stop3 injectign whern inthe de-energized position. To
adjust the prunger length, scréw the hex head can
sargyw and fam nal &m Ihe plunger Boltom in oroul. If
the plunger sticks, remgee the salenoid frgm its
mounting plale and clean 1he plunger and regess in
Lhe solenmd.

RESCMATIR MaMN FalL &

HEATER,

INTAKE
HAMIFALD

Ing JEC™ 100
HDZZ &

FASIFOLD
HEATZR

ST CoHTROL BN,

FIGURE 5-18. FREHEATING ST3TEM

AD LR TrHFET SORE™
ARD JAM RAT

1M JECT IOk PUMP
JELIVIRY wALWwD CAaPSCRELW

FIGUAE 919, FUEL (GOVEANDOR) SCLENQID
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SECTION 10
IGNITEON AND BATTERY CHARGING SYSTEMS
INDEX

Lo L e LT Tt 4 2 o T ) ] 10-2
gnitid By e I B G . . . . . it oo et e e e e e e 10-2
LT T . 10-2

LT LT 103

T T T S 10-4
LT e 1 104
General IMstractions for Tesbrg d 0. o e e . 10-5
Ligzing an Ohmmeter 1o Test oils .. L o i i ot ettt et . 16-3
B R T Pl S . e e e e e e 105
Ereaker P aimt A D, - e e e e e e e e 10-&

Testine amibeon GO O B S i 10-5
L= T T e T 157
Battery Hamdling Saleby— W armimgs . o e . -8
Spark Plhg M im e am o . o e e e e e e ic-8

E + T [+ -8
Ak A LE EMGIME SERIE S | o o i e e e e to-3
e T R e L 10-2

I 21 = 10-11

L I [ o I T 1 0 Y 10-11
B A BN B 1 it e e e e e e 10-32
QO COKA, COCKB AND RCCK ENGINE SERIES .. ... .. 0. o e e e 10-13
L T 10-+3
Engings Withaut 3park Advance Mecharmizm .o oo 10-%3
Timing CCOR Seres Withow! Spare Acwarer Meclranisms - ... o i i a i a, 10-13
Timing Yacu-Flo Engines Without Spark Advance Mechanism, ... .. o o L. 10-18
Enqanes With Spark Advance Meachanism ... . e o 10-15
Spark Aduan e RS MBI L . oot e e e e e e e 13156
Twning Ergines With Spars advance Mechamsm . . e a 13-16
Timing CCK Vacu-Flp Engines Wish or Withaut Spark Advance ... o oL, 13-16
BF-BG ENGINES AND BF POWER DEAWER SETS L e, 117
Zide Adiust Breaker Paints (BE-B( g 1317
Top Adjust Bregker Ponts (BF-BG Engimesy .. .. o . 1G-18
LT T T o T 1018

ME EMGIMNE SER G .. i i i e e e e e 119
B L L B ) . 10-19
Areaker Poin s — T, e i o e e e e e 10-18

= O e ] P o o T . 10-21
lanition TimimG . w i e e . 10-20
MHA, MHE EMGINES AMND MH POWMER DRAWER SET S .. ot i v e oo e - 10-1
Side Adjust Breaker PoimIs . o e e S 10-2
T T B T T S 10-21
NHP-MHPY ENGINE SERIE S . . . . i o i e e 10-22
L L= = 10-22
Top Adiusl Breaker Points=—Timimg . . . . e e 10-22
TTiming Check—FPressure Cogled Engine—MNHE i e e 1022

Timirg Check—yYacu-Flo Engines—MHPY . e -., 10223

REY. 11-7&



another free manual from www.searstractormanuals.com

MIC-NHEY ENGLNE SERIES vttt it rrranans e, 10-24

TS -1 T 10-24
Timing Check—Preseure Cooled ERgines . ... L. o e 1¢-24
Timing Chack—Yacu-Flo EnQings .. ..o e e L 10-24
Too Acjust Sreaker Pointa—TiminG- - o civ, .- 1D-35
BH ENIGINE SERAIE S . .. .. i oot i arma et m i immm i i0-2E
WLon EQUIDIMBIE L. o ot e a i mm g e mm e e e 10-26
Side Adjust Breakar POBnS, ... oo s e e aa e 10-26
Tirming—Batterny 1gnitiom . ..o aa e e s e e 126
Tieming—Magrale TGMTIom . oo e e e - 10-37
J-BERIES GaBOLIME EMGIMES . e e e m . 10-29
Y 1T AR R R 10-29
LT DI T R R R ~0-23
Battery Ignitian {JB Electric and Remole 3tan Bnginegs] ... oeee e 10-29
Breaker Pomts MechamisTm . . i e e R 1430
Magreto Ignition (B, Manwal SWM) ..o e . 131
Battery lgrtion—JGC. MIGC, RIC Engmes ............................................... C10-32
TS L+ {1 U R 10-33
EBreghar Poinis AdjUSIMEBNL e e e e e i0-33
Timing JE-JC Vacu-Flo ERGINBS, oo con e e e t0-34
Dual Prints amd oils . . et oot i bm e im e e e e et 10-24
DLl Poinds TUminD oottt ie it s e mmm e ce e e - 1G-35
Magneto IGalON . .. o e e 138
Fairbanks-Morse BIAL I . oot irm e e me i e ,10-34

T T T T T LR 10-38
SAFETY PRECAUTIONS FOR ALTERMATOR SYSTEMS oo e 10-40
BATTERY CHARGIMNG S STE MG L. . . i ittt imme e iea et ma s mm s . 13-41
FlymePee] AlLEEMEIGIS ., o oo ettt ot n i a s m e e 1041
=Ty L P L . 10-£1
General Troubleshooting MOLEE . .oy uiroe oo s e are e oee e 10HAT

g T8 L= Ln TR 1T =1 P R F R TR 10-42
T R LT T T I I S ce. 10-42

U A WY By gt i 10-42
Slator Output Check-Engine RUnning .. ... ... e 149-43

Stator Winding Cheask-Erging Mot BURRINg .o v 10-4%
Flywheae! Magnet Gronp or RoBar ... i e e 10-43

DJC (Pogrto Spec Whand DB o0 e r e e i i0-43

8 e o . 10-44

=7 L [ P . 10-44
rEgE P Ul B e e 10-45

= =L T 11 141-45

= L ) .~ . 10-45
T = 1= I 0-45

e T T T J0-4G
Hectilier Assembly CmBEk . . e e e et e e e 19-47
Hegulaor Sesembly Cneck, . oo o e e e 10-47

9angd 10 AP PRI T Sye B L . o e e e e e 10-47
T4 (1 1+ . 19-48

Bl Drmvan A oS . . . e e e e e s e e -0
QLI L I = 1381
SPARAK PLLIG MALFURCTIOMNS i e e et e 10-52
T ] o T T Y1 I 10-54

AEY, 11-75



another free manual from www.searstractormanuals.com

START SHITCH

g _ FUSE _ +
ot - =E=I£E=1=) SOLENCID
! =
i 1T ¥OLT
i 3 RATERY
1
@ \%%J RECTIFIEFR 1

COMOEMEER AE G LATOR = ETARTLM

BAEAKER POINTS AFTIE FER h

SPARK, FPLLG ALTERNATOR

- STATOR

-~

CONEL T OR

COMNE CTLR

BATTERY SYSTEM

LARGE
REL LEAD

FALMETD
Coll asgw, o

Wi W SPARE AQWABRCE MECHAR S

MAGHETD STSTEM

FIGLRE 16-1. TYPICAL IGHITION — CHARGING SYSTEMS
HREY. 11-14

14-1



another free manual from www.searstractormanuals.com

IGHITION SYSTEM DESCRIPTION

[gnition ol the fual-air mixtore inan internal combus-
Firn enigine is caused by 2 high voilage spark plug as
the piston nears ke top cenler of s compression
strokz. The source of the electrical poweor for @nlion
wgltage can ba from aither a rragneto or @ battery. and
a OC generater or altemalo:, Figura 13-1. Magneta
ignibion sy sterms are genarally used on small engines
whicn have ng oiher requirements {or cloectrical
power suoch a5 a starting motor. Battary ignition
systems arg saed an karger engines which can not be
gasily handeranked and heve addnicnal uses for the
power a batiery can supply, The hegwy diain on 2
baltery's current supply requires thal an altemalor or
DC generaar §e a partl of the engines electrical
system 10 keep the baltery charged.

Many of the engirnes in 1his section are equipged with
eldberignilion system. magnelearkbatteny, depending
on the engines size and wors [2ad.

The elegtrical spark requirad lar igaition must be of
P woltage in ordario jump thespark plug gae cnder
high prassura, bul e cortent Bow can be relatively
iow . In either 4 magnelp or A batiery wWnitian System,
e figgh woltage is peodeced by an ignilion cgil which
has two separate windings. The pomary winding kas
atew furns o heayy wire, The secdndary winding has
many burns o fine wire. Therebare, corment flow at [owr
yollagae through the primary staps up to a very nigh
vollaga with low amporage as it is induged in the
secondary. Whethar \he power sourca is A battery ora
magnaelo doasn’l matter,

What does matier are the intermuphion s in G primany
cutront flow by the breaker paints and thea charging

CUAREMT [Ldwikicg

a2rd discharging of 2 condenser in the ignition cirg wil.
These inlerrypligns cause rapic changes in tha coil.
The changes in cumment How produce hinh weiages
fup to 20,000 volts] required by tne spark plegs
working under pressure and heal.

Exact timing af the spark with gisian mavernent near
the lop af the compression stroke s essential for zny
gngine to achieve maximum power and efficiancy.
Theretore, Wgnition timing depends Lpon 1he speed
and design ol sach angine. Usder normal rnning
candihens, wgnition acours just belore the pisten
reaches Igp centar 5o that tha pragressive burning <l
fuel begins befare the piston is driven dowtward on
its powar strake By Ihe not, axpanding gases,

IGNITION SYSTEM COMPONENTS

Magnetg and baltery powered ignition Syslems bolh
use simElar or even identical components and each of
1hese camporents pravida the same funclion iiveither
igriteen systerm. Tae major companents af a typical
Knan system ard a babicry or Mmagnoto power
source, low waltage wiring, high veltage spere plug
leads, spark plugs, a single or Wwin coil. breakor
points, and ar ignibian distribuler an four cylonder
&ngines.

Magnsatas

A rragneio 15 a small revosnng Tield type genarator. A
aminadled assembly and ¢qil igsm the armature in
wilch curront i3 induced. & permanent magnet in the
flywhee! revolves araund the armature and functians
as 1he figld. The current indeced in the magneto coil
campletes is circul through cam-cperated breaker
points 1o grgund. This induced current is ot a
camparatwely low voltage and cammol lire 3 spark
plug, Zee Figure 10-2.
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Tastepupthevgltage Ig g usable point, ahigh lonsion
winding ig edded, farming a transiormer. Somatimes
this high tension winding iz wound o the sama form
with Lhe magreta (1ow tensian) winding (diagram A).
A4 allarnate metkod brings the low tenaign cunrent
out to a separgte coil which conlains Doth pimary
end secandery windings {dagram Bl. An advantage
of the separate coil 15 that & battery can replaca e
magnels 1ar special applicatians.

The aperation ol a set of bregker poinls, with a
candenszerin parallel, causes a changamcarrent | low
in 1The primary wanding which in loenonduees 4 Righ
voliage in the high tensicn winding. This change can
atur @ithar < the buildep ar collapse of the current
" the pomary winding, UAlts osing the separatc
igrilion coif usa the braak and boildup circuil. Unls
Using the integral coil use the break and callapse
circuit.

The breaker points musi opan al a lime whan tha
magnels s actualiy generating ¢urrart — thal iz while
ihe {lywheal magnel is passing the armare. Alsg,
because the change of current creates the high
tensipn spark, the pgint break must occwe at She
proper Tining lime, Tha spark ocours &t bolh spark
plugs simulianecusly on twn Sylinder engines. When
ong mistan s at s firing position, tha other pislan is
on its exhaust sirake. The spark that ocours in The
cahausl sircke cylinder is "waated”, but gliminates
the necessity or a distnbutor,

Timing the spark plug o bee when the Brearer poins
separate. is ofshical to bast argine gedarmance. The
spark mnust fiee the fuel mixiure at the split secand
when the pittén is at the proger localhon o the
cylinder 1o gel the most powet {rom the fuel charge.

Flywheel Magnet Thea llywidel magnel (Figurs 10-3)
shauld retain i1s magnetism far the life of the wnil,
However, the magoet can accidentally be
demagnetized, Hard Dlows or Sopping can capse
loss ol magnelism. For tnis reasan, allywhesl palleris
pratarres] Syer the "knack aif* method for removing a
flywhael.

A more likely cause for loss of magnetism is ar
imnproper conbiol oanel conneclion an erote conbeol
generalor sets. or by improparly converting a set
wsing a separale high tensicn coil from magneto
igrition ba balbary igriticn.

2r ramdle conliol 1yt unlle, the angine stop [groundeng) whne
rua] bk oy Io ihe Mo, 2 teomdnal on By remegde contral fermeal
Blertk. Mumdbear | temdnal Iy & commen grourd shd 20 tha lgalilan
clroanlt wegualt] by growngded IF g Hop wint wena Sen necbed thora.
Rometg Iermineds B+ end Mo, 3 8 enamgibed wilh ballary pasinee
currpd. If b !ﬂﬂ'ﬂl‘ Mo wlra wabd Sonneacled Io#iherthe B+ gr
Mg 3 termuraal, 1he Daklery Surfin] wowld lMow thresg hEho megrelg
coll and. dua 1o réveried polarly, fand ko gradusly weshen tha
magnaet,

160-3

MACHET

FIGURE 10-3 POLE ALIGHMENT

Remagnelizing the Flywhesl Magnet: Many ceryice
ghops have faciinies far esling and charging flywhes|
magheks. i most cases, this sop eguipment it
adeyuale for charging any Qnan {lywhec! magnel.
However, some Hhywheel magnets require a weny
strong charge and if an atlermpl 15 made to regharge
ang gf nese on & small charger, the mAgret may
actudlly ba weakaned. Makezhill eguipment will
probably reduce 1the magnetssm burther, To recharge
ke magnet, it must have the correctl palarity, The
ngrih seeking 14 of a compass veedle muat be
#itrpcted toward the leading magnet pole. If the
magiens is los], return the ywheel 10 the factory
tar recharging.

& piece gf steel neld close to 1he magnels mos be
Arawn strongly to Lem.

On single cylinder engines the magnot must be
charged with gorregt pararily. All of the magnais gn
lhe single cylinder Qnan angines are chargad so1hat
in checking wilh 3 Magrat ¢ campass, the NQRTH
seehing gnd of the needle should be aftracted 1o the
leading magnet pele. Be sire the charger 5 con-
nected to charge with the correct polarity.

Wiring

I3niteon wiring includes: ane pacitive (B +] wirg which
carns he law valtage (B gr 12 wolis) from the power
source bo the prmary winging of the oonl anec
negative [-) wire which carmas low woltage @ he
FHAOLE and condenser [whwh may He in the dis-
iributorg and cre ar more kigh tension leads which
carry the high veltage hom the secangary winding ot
the coil 33 1he spark elugs, The spark plugs, the
condenser and the magnela ool are all grounded to

HEY. 11-18
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the angene making a completa cirewit far 1he valtaga
tack ta 1he power savrce, Figure 10-1. The gattery
ignitinn oeil is grounded Ihrough the breaker goints
&nd condenser,

Inspect ignitic:-n. lerads often 10r cracks ar breaks in
the insulation ihat may weaken 1he current before il
reaches g glug, or a graund wire touching metal a1
some (rint may make operation rnsatistactory. 1fthe
cdil termanal {or high tensen lead aftached 1o ter-
rumal) istoo clasc alhc pale shoe, [magneta aol}the
Spark may jump A this point.

Ignition Coils

The wgnition coil is & transformer thal steps up tha
baltery voltage o aboud eig bl walls (normal vollage
during angine operatien} to sebout 20,000 valt=s for
spark plug firing. The opgil is compased of B core. &
primary winding, ingulalers, secondary winding, seal-
ing compound, Bakelight cap, and the outside case
and negessary {erminals lor prtmary and secandary
windings. Figurg 10-4.

HIEH TEMSION TERRMIMAL

FEGR O Low TEMBION TERHMINAL
|—l' L
i i

L

itRCGM CTORLC

1
‘l,:r PRI AR Wi HC &
EECORDARY WIMNDHT
RREISTARCE
I WLVT

LOW TEMSIDN TERMIMAL

FIGURE 104. IGNITION COIL

The cure of the gailis made ug of 3 bundle of wiras or
laminaligna argund which iz wound the prmary
winding (a few turns of heavy gauqe wire). The
primary winding of the cail when energized by the
battery creates the elegiremagnatic field tha
enedgizas the gore of the cail 19 2 certain magnetic
strength.

1 the breaker points are clozed when tha anging is
switched on, currenl lfows from 1he ungraunded poat
of the baitery through tha pemmater, through the
primary winding afihe goil and 1he pricngry bead 10 the
pRinig and back 10 ground <n the engqine. 'While the
pPRims ramain closed. energy in the form at magnalic
flux increascs the magrhetic strengib ol e coil undl
the pornds are opened by a cam or until saturation is
reachied,

T4

&5 the poinls begin ta open, the current Iries Lo keep
flowing in 1he grimary gircuit Across the separating
poinis because aelf-induction in the arimacy winding
ol the cgil opposes any change i the amaunt of
current Towing inthe winding.

IT 1 were not for e ignition candenser, conmecied
goross the ppinls, 1he currenl would are across (he
separaling poants, burning the peints anddraining off
mast of the energy jusl storedin the coil. Insteas, 1he
current charges tha condenser during thefirst instant
the potris begin 1o separate and qulckly slops 1he
current flow in the ppmary. As the flaow af current iz
haltad, Ine magnetic fizldzinthe coil decrease rapidhy
cadsing a high voilage W be induced in the primary
and secandary windings of the coil. The high veltage
is usu Ry spomewhere between 4,000 and 18,000 vals,
the actual wvalue depending am such variables as
engine compresslon, speed, fuel mixture ratios, width
of spark gap, spark plug temperatiees, 10

Aseach spark poriurg al the plug gap the energy in the
c@il beging 1o drain rapidly through the secondary
circuil and suslans e spark lar a fraction of B
second or (or sevearal deqress ol crankshaft revolu-
tion. Alce the spark ocours at the plug gag foltowing
‘M paint ppening interal, the cordonser dischanrges
back thrguegh the prmary crecuil and the primary
circuit relurns to the normal babery voilage level to
Degin tha nexl point closing and apening cyche.

The length ol time thal e poims are clezad and the

primary current 15 flowing through the gail i3 called
1he “saturabion period”. The melacules in the won
Core ara baing rearranged making the core into a
magriet, the sirength of which depends an the pefiod
of saturatign. The shortar tha trene the points remein
closed, the weaker 1he magretic Bald will be.

When the Greaker poinls tpen, siappmy he carrent
llow arpung the core aof the ogil, tha corg becamas
demagnetized, its normal conditian, The demagneiiz-
g eHacl, which s a seoden change in the magnetic
fines of Torce. s called the "collapse”. Proper ignition
liming 15  accomplished by a  Breaker-poinl
mechanism actuated by & glunger and a am on the
camghafy.

Maintenanes: Ignibion ool 1crmmnals shoold be check-
wvd 1o rake sure they ace Bight and in geod conditicn.
The cail insulaticn should be cheghked for burned or
chipped places ar cracks. The oqilshould he gheched
far loose scams, denis or punciures. and e ool
lagiad alectincally.

IGNITION COIL TESTS

Magnels and baltery ignition coils can be teated
silhes on or off of the enqine vsing an chmmreter ara
magnclo analy ey,

HEY._ 11-7%
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Coil Tests On The Engine

Tolest the coll on the engine, remoyc both spark plag
leads; ground one to bare eaging metal. Haold the
olher aboat 35 inch away fram bare metal and crank
ihe enging. & good spark should ocgur belween 1he
tead and engine. [ ngt, 1he coil, lywhee! magnets, or
high tengicr leads are delccuwa. Test the conl as
follows:

1. With arm ofhmmeter, check cezislangce belween
lead to breaker ponis (cisconnected  from
paints) arda good ground on angine, Resistance
ghoufd be apoul 0.6 ohms.

2. Romowve botk spark alug leads 1rgm plugs and
measurg resistance etween the leads,
Resistance ahould be about 17,000 ohms, I it is
geeatar, either The “eads or mag netc high bension
coils comlan a high resistance o are apen-
circuted, Tha coil should be discannected to lest
resistances of ooil and leads separately, inspesy
high tensipn terminats on coil fo comosion. i the
registance |z fow, the scoondary windimg s
probably shoried and the poil must be replaged.

d. Chack lar shoring belween primary gand 3econ-
dary circuits by measwring resistance irem the
reaker pant lead to a spark pleg lcad Ay
continuty wdicates a dafective cail,

Onan engines use & 12 yol, negabwe graund
m yystemn. The sliematgr must bg connechyd In
Dathery g1 all limas wian erging 13 spnning, Do npt rgvgreg Baitgry
[H - [

Coil Tests O of The Engine

The magnels col it ocaled behind the Hywheel and is
reached by remoying e ! ywheel fromthe crankshalt
uzing 4 llywhesl puller. The batlery ignition coil (5
ubvally clamped or. e cyhnder block and & asily
ramdwed.

GENEAAL INSTRUCTIONS FOR TESTING
A COIL

1. Aemove engine magnato backplate assembly gr
igrulian coil asaeribly.

Z. Dizconnect primasy cgil lead from breako: pocl
assemily.

2. Dizconnect high tension spark plug leadsis) an
coil Iermiral,

4. Clean aulsitfe of coil wilth a cloth dampened in
suitable salveni.

. Insgect lerminals far  corrosion, foosencss,
cracks, dents or alhof damadge. Loak forevid ance
of elecincal leakage (indicaled by carban
runners) arcend figh lensian terminat Cpils
Tound in this sonditton shoutd be replaced,

§. Maze a continuity test ol ¢oil windings wilh an
ghmmeter H1higlestndicates an cpen o shart in
the windings. replace coil.

T Whaen acoil passas ali the ahove tests and still lails
i aperate, il shoulg then be tesied on oRil aad
winding legler (magnelo analvzer;.

10-5

Belora proceeding with teats refer bo the lestor
manual far pperating instrdehong,

Do el wie & 12-yall coster when Tasbing d-vrde
or E-vall ignillon call hecagag 1 ihe coll 13
curfes{ad ba lhe tealer lor ondy 3 lew socon de, [Emay D ok ke

wi oyt im e coll! A Bevall leslormay e updd B4 O mek lesva TRy
coll on the teaier pwgr 15 ar ) mingle,

USING AN OHMMETER TO TEST COILS
To dest grimary and seconcdary windings within the
ignilicn cpil proceed as tollgws:
1. Use a Simpsor 260 vOM or eguivalent. Set
ohmmeter 4% proper res slance soale.

Z. Disconnecl wires Irgm spark plugs and cornecl
oneghmmeteriead to each spark plug lead [wire).
The ghmmeter reading shoald be 7,500 19 10,000
{10830 010 31 200 anm s fe - cail number 1660346},
If urakbla 1¢ yet a reading here, determing 1| the
wirgs are at fault by canrecting directiy 1o Lhe coil
{hi-tenz.on, casile terminas), Fiqure 10-5.

FIGURE 10-%. COIL TEST

3. aspark plug wiress defective, instali anew wire.

4. Install 2 new oGil, ol chmmeter J2ads under 7,530
ahms of over 10,000 chms {undar 10,800 ohms or
aver 13,30 ohms for coil nuenber 186-0345 ) whan
wesling the secondary winding.

& Use low scale an ohimmatar g check igrilion coil
primary wingding.

£ Dsconnoc! cail + and - pnvary leads and connacl

one ahmnedar lead 19 each terminal.

- The ohmrmeter should read .9 to 1 ohm; of not,

nstail & new ooil,

8. Set ohmmeter at s nighes! scale ang connect
ane ohmmeter lead 12 a ¢oil prinary terminal and
ihe pther ohmmealer fead 0 wither gre of e opil
secondary (hi-1ensignt ferminals

8. Discanneat all other ¢ail terds

16, There should be aoinfinite ohmmetes reading at
thas point.

=l
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11. If any of the abgve ponditivns are not mel, replace
eoil. Fefer 1o PARTS CATALOQG bar cormect part
numtar.

Reper (0 Serdce Bulglin, Eng. 11 Sechoen 20, TaT addiilanal eoll {est
-[.LI' 8

BREAKER POINTS

The hregher peints are 4 cam-operated switch 1hat
controls Ine axact timing of the igmtion spark with
gach campressian sirgke of the pestons,

Tin breakar aszemblies not mounted on a slalor
backplate [mountsd separalcly on crankcacse), &
plunger aciuates the paints. |1 the plunger iz warn or
darmaged, reglace it. ' may be necassany to shorten
{dress) a new plunger 1z ohtain the proper point gap.
Clean the plunger If 1t bogomes gummed up and
canges irregular cparahan.

OGreaker assembline mounted &n a stator backplate
have a rubbing block that rides a cam surlgce on the
grankshalt. Damage or wear of the rubbing Blacx
requires replacement of tha point sel.

Breaker Point Gapping

1t is impartant thal breaker points have 10C Corracl
gap Tor sasy starting, elficlent gperatian, full power,
proper cogling, etc. A patarded ignition Gauses
overneating; an advansad ignition reduces efliciency.

Filing of paints s ngl recommendsd, [f filed, they
must e polished smoolh with a hone. Always check
gap seiting atter servicing or replacing prints Frints
must be at 1ull saparation when chegking gap Poins
must beclean. The mating surlaces of braaker pownts
mus! make contacl evanly (Figure 10-6).

CONTACT AREA
SENTLREDR

COMTACT ARER
MNOT CEMTERLR

COhTACT ARLA
HOT CENTRALD

EMISALIGNMENT CF BOiNT Fad

FHZURE 10-5 BAEAMER PCHKT COMTACT

10-6

TESTING IGNITION COMPONENTS
The [olowing test equipment is recemmended {or
testing ignition components, Reler 19 Toal Secrion 74
for tester data.
* Continuily Tester_ ..., ., ... ...._.... 420-0250
= AC.DC Multimeter Simpsan 270

Braguival ™t .o e e - 302-01495
* Magneio Analyser ... o - -S3H0E35

The test units listed above are all goad continlary
wes1ers, bl the multimeter and She magneto analyzer
are the mast versatile urals 1or testing ail ol 1he
magnelg and babery ignition Syslem components
and olher efectrical pans.

Continully Tesling

Cominuity means a camplele ot exisls, as -
should, through the camponert o wine being tested.
All continuity 1esters provide g sgparate fow vollage
source for “ringing” through individugl claectacal
davicas in checking tor opens, shorts, orgroundsihat
cause a componaent 1o be defective, Figure 10-T.

wIRE

FIGURE 101 SOENTINWLITY TEST COMMECTIONI

Althgugh conlinuity tests are gquile Simple. com-
plications can resel when the companent  being
tested s cgnnectad to other circuit companants Ty
switches, relays, wires, or olner @lectricaldevices. Far
accurate resula discanrect al least one end ol the
aircuit being 1ested, Also, be certain thalng valtageis
anplied 1o the gevice that gould damage the tester

Resistance Tesis

Components such as resistors. cobls, and lengths of
wire Ihal pass 1he sontinoity tests can be tested with
ar ahmmeler to delermine thens trae resistance valre.
Componants that do not meet the specified
resisiance values should be replaced withaot further
consigderation.

AEY. 117§
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BATTERY CARE

m Qngn engine: U & 12 volt, pgatlvg ground
synkam, Tha slkeorabor mucl be conmnecisg 1

Battery at alf dmas when engine ks running, Qo nob everte babieny

cablos. Demage 1o requlabsr or lgnditgn ool eould reault H cobios
ang: rgyermed,

Insgect batlery cells roegqularky. If cells are low an
walar, add pure or destiffed water {no minerals) and
recharge. [1one cell s law, chack casofor laaks. Kaep
the battery case clean and dry. An accumuolation of
moisture will lead to 4 mora rapid disgharge and
Cattery lailura.

keeg the ballory termina= clean and tight. Afer
meking conneclions, coat the terminals with a light
aoplicatron of pelrglaum [@lly ar man-gonductive
grease ta ratard corrasion. IF battery will not hald a
charge, replace it

11 ig narmal 4or an Lnused battery 12 gell-discharge a1
4 iYWy Spetilic rate in warm lemparatures. The higher
ihe charge, the higher the dizcharge rate.

A discharged baltary (hetow 34 charge, 1. 225

apeciltc grawity) may Freere unless sbasod o a
ool place aboye 32° F [0 O Solk Ireezing of Lhe glgciralyhe may
&k ife Dablery chee and dimage the popltvg plabes,

Baltery Tesilng
Tweo pioces of tesl aguipment are readily available lor

1e5ting lead-acid batteries; |Gy valtage DC wolimetars
a1d hydrometers.

Yaliage Tests

A voAMEeiss, connected across The batlery pogitive
and negaive poles will indicales its volage before,
during, arnd after charging. The voeltmeter docs not
indizate the amgunt of charge.

Hydrometer Tesis

A hyorometer (Figure 10-8) measares the spegific
Qravily o1 the alecirplyte in a bahery, anc thereby
indicates haw much electrical energy remams. or [ts
state ol charge. In cold or temperate climates a1 BO? F
(28,7701 a cell 5 fully eharged when specific gravity
iz 1.265 Uiwes the weight of water, when specilic
gravily iz oniy 1.123timea hegwerthan water, the cg!|
is discnaged. See Table 10-1. Theelactralyte in most
of lodays new batteries is aboul 24% sulphuric acid by
wilume (35% by weight) and T&% water, Tne sulphune
acid contend and the specific gravity of she elaciolyte
increases eleetio chemically as the batiery s sharg-
& Up o maxmum. Adding waler up o the proper
leve (19 tal1s/2ineh gt 13 mm]) above separators in
cach cell temporarity iowers tha specific pravity ol the
galactrodyie. Low watdr does not mean the cell has|ss!
any af its charge. The acid chemically combimes with
the 5ot 1eac plates durng discharge pasiods and
refusns W the electrglyte durmg ¢harging penods.
Low waler cansumprion imeicales Proper reguiator
setlings.

1a-7

SFFOIF
GRAY T RFAMING
H* SHCLILTE IEI.E
Lph% at B0 Fa

FIGWRE 10-3. 3PECIFIC GRAYITY TEST

Weep the batiery clegirolybe full bp to ihy
proper fevel 10 pravent Samags 1o fhe plates.
Avald averillng wihkch can weskan Ihe elecinefyie. A baileny inal

uses eacenslue amaunte ol waier dic Akes overchargng which cgn
damage Ihe batbary.

Table 10-1 shows Wypical Specific Gravily readings
and perceniages of npormal charge a7 BG®F (26.7° C).
& rmider strength acid, less delaricrating o the
separglors and plales 12 used in Irapical climatles ar
whereg water nevar freszes, 5o the spocific gravity af
Ihe glectrolyte iz lower awergl,

TABLE 10-1

The fallowirg table gives the speific gidvity valoes
‘ar tyHcal baltenes: in various sates of charge, these
hatterigs havrg ndicated gravilics o fhe Fully-
charged siane.

Specillc Gravlly Speciiic Gravity
AR Llisd by Told ax Elesd in
Biwie ol and Tamparata Teoplcal
{-harga Cimabkes Climabey
Fully Shaaged 1 055 1325
5% Srargen 1225 L 18R
e C-urgad ' 140 LIRD
e C-arged 155 L5
Dscrargad 1120 “ RO

MOTE: 1. Always redd snb hpdrarseier g verieal pasition wil % Lhe
gurdace af the alegirdlyly al aye 'awel nLhe ‘ube. Bo aLro ihe bulb
llcans g suflstidnl 3T5uwnl @ electrplylc and Ehe lecirgyie
Iempegiature compares WY the igmparalgre fgaclad on ke
hydrameler lar accurate masulia 1he gosd vl expandt whan
wiarm gnd snnnkd when Coid 30 1empe-ature S iMgs Narl when
laker 3 Ry 3ror- @ dr 1833 MRS,

Baafore -ehable fydromeler readings car be bnken, any added wakas
muil be U rocghiy migd with the hegwigs undariying eleciriyie by
charging In¢ batlery ciuor 10 1aking camg as
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MGTE: 2. A batlary aith cne gr more cellsihal reina: s 00D spacil.o
graviTy Balow 1he normal spacd - grawity readings, beduoe 2o giie”
cha g ing, should bBe refiaoeed

MNOTE: L ‘Jse tag waler if i1 ig [ree 0 £0a’ a-ooming mingrals],
oineranse, #0d F st lled water 10 194 Batkany.

MNOTE: 4, Whenwater 5 addoed Suning Irec: rgy weathar, 1he battery
st redeive 3 Gharg e smmadialely tx mix thewalar and electroly e
it is mor miged. e walar witl remain gl 1 12 and ‘reace.

HOTE: £ Cheth L9 liquid leva] @B P gall weak|y by remegving the
went plugs. &dd water belaee [ 0ps of The SAQArE%r: bacsme
aepasnd G0 HOT OWERFICL. See figare 10-0.

HOTE: B A woys kedd kra var L plugs 11 placo and 1ght. Bosarmtha
wen! hoogs are Ieee ol dirk L Blawy Qas fressurd ncHls @ leav
Lan1gIngr.

ELESTROYTE LEVE!
ABIVE MaATE S

FIGURE 10-9, BATTERAY ELECTACLYTE LEYEL

BATTERY HANDLING SAFETY —
WARNINGS

1, Ahusys protecl eyas, shin, and CloBhing

agabnel 1eld bums from splilied elecdralyth
whean working with bableries. Baep lead schd Batierem ool of e
repeh gl chilgnn.

SULPHURIC ACIT ANTEDQITE:
Entwmal: Flush wilh [als o waber-

Intemml: Drnk Iol al waler of mik; jollow milk wiib ok ol
mpepnesln, benien rgg, oF vegeisls ol

EYES: Flush ayas with waiar for 15 mbhuies end prompily gel

adlcal k.
) dawhan
wWARMNING 2, Hpgr mrrlnp!-n-r rive L wri ban

w working on bsiterkes o sbepircal wyyimme.

Graunding m lve clrsst ¢in e I dous 1o penseinml .
1. Do nal permi sroeNIng. Rk or ames
near bulterbes sapeclally dudmg chanpng
becemu e hydrogen gra amiting Irom Beo calde 1y xplodhne. Klwlys
laosan wenl caps-on [ead ac | beterigyguringcharging 1o allow gea

Bub-bded 10 eacape bo Bie abmoEphere, Refer o SAFETY Srclicnm;
I'mend o Lhixs menual 1or sddibons Inlaanallan,

10-8

SPARK PLUG MAINTENANCE

Al Oman buil engines uze Onan spark plugs or
equivalent standard automolive type piugs. Clean
and mspect the apark plugs at regular intarvals, ot
the spark plug gap &t 0WAE5 ingh [QUE4 mmy tor
gascling gnd at 0,018 inch {G.46 mm) lor gaseous 10l
an the 1- and 2-cylinder angines, Figure 10-10, Sel tne
spark gap at 9.02% ingh (3288 mm) on tha f-cylinder
ERQines using alher gasaling gr gasepus el Whan
instaliing spark plugs, always uze new plug geskels.
Install new spark plugs every 200 kowrs of aperalon.

LHaNE PLUS CGAT
00257 L4 med BASO_IHE
DA [ Ak s AR FLEL

FIGURE 10-10. SPARK PLLG GAP

SPARK PLUGS

The spark plug i3 the medium thepugh which the high
lenaign or secandary yollege is convertedinle a spark
o ignite the mixtore of bual and air in the combBuslion
chamber of the engina. Spark plugs arg subject 12
Sevare service during pperation and réquae the same
degrea of careful inapection and ¢ara as 1he other
gomponaris of tha ignition aystem. See Figurs 10-11

and pages 32-56 for spark plug servige infarmation.

IhELLATOR
MO — —

CEMTER

E_ECTAROE — ZIDE

ELECERODE

FIGURE 1G-11, SFARK PLUSG
REY. 11-1
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AK, AJ, LK ENGINE SERIES

MAGNETO IGNITYON

The single eylinder AR, AJ, and LK engines may be
pquipped with either magneto or bettery ignitian
Systerms.

Magneio Removal

Access Io the magnelo ignition componanis invalves
remaval of the air howsings and blower wheel on the
Vacu-l'[o units ar jusl the blower housings on 1he
pressurs cadlad umits. Laszen e flywhec] bolt 3 few

— BAEAKER MILT
SET

yTOF LEmD

HIGk TE5:0H
LFaD

LOCHBEN ThIE SCRLw
T2 SHIEF PIIMNT SE~ FOR
ATy .83 ) AP
&T FOLL SFEPARATICH.
IE-IGUTEM SCHEW

BECLRELY
COnDENSER
a4 FIMING ALIUET KG

CSCHEW

LISEN TILS SCTAER
181 5A1T PAMG 521 IF0DA

urnz. While pulling ar prying cutward on 1he
Thywheel. strike the Rywheet balt with 2 nammer.
Romove the Hlywheel frory BRe crankanalt. Examing
the breaker points, Figore 10-12. Points which arg it
badly burned ar pittad may sometimes be dressed
smooih with A thin abrazive stone, or remoyved and
dresged on any fing stone or hone, Badly Burned ar
pitled poimis should bo replaced. Adjost tha gap
between points at full separaticn as given in the
CIHCE RS E M LE AL

\

RREARES, PDIMT_,_/—L
5 MBLY -
g a1 I'|_ COiL LEAL

£.022 ["¢0.52 mm) GAP
AT FLIL I SEPARATIEN, | S
AFT Gh =M SEREW o EI i
SECURE Y Bl =%
ZlL I>n
B e "il'-'"
AR

FIGURE 1412 BREAKER POINTS

PRIGR TG SPEC. C
i 1\%::

LSS MITSIDE =0uHT e
HOLES Fam 1+ sfany

w0 AR E

Sk IMSIOF MOUIMNTIYNG
HILFT FOR wq'; PARY

AR ANCE

LE

BEGIN SPEC. C.

IF FLYWHEET AULS O BIMNDS Ok
PAG STATON LCEN eI HT N
SCHEWE ARD TAP MAG AT FLP HT
OF B0 WITH & S0FT HaHHEA.
RE TIGHTE S SCREMY,

FIGLIRE 10-1.L MAGMETO STATOR IMSTALLATION

10-5
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PRIOR T3 SPEC
MAGHE TD [LKITIDN
ClL INSTARLLATION
LEAD TG iGHET R
BHEAREA PCIET “LEMIMAL

IGK I Te0N Coall-

CROVHE TC
ARMCHET
SR TING Y

— r—t AN Emp e omms omw ommk wkl vk A S e e owsh )

TY ZPEL E
BATTERY IGHLTION
COfL IHGTALLATION

WGHITIGH _LEME TO IGHITLDN

MmHEEARER PCAHTS
TLARIHAL

— e s —N em o wer vy smm o ek ok ek SR

BEGIN SFEC E

HIGH TEMS .M LEAD
TR SPAmE PLUG
CIONIFEMNSER

LEAD T3
COMTROL BOH

I 171 TGS ET0 -

FIGURE 10-14. \GHITION COHL INSTALLATIOMN [LKE§

SPECIFICATIONS saction of this manual. Adelective
condenser must be replaced wilh anewaneof proper
capacity. A llywheel magmet that has last ifs
magneligm snould be remagnened. 1f the magnetn
backplate Nas been loozened ar rémoved, chech the
gap hetwoon the ool post hales and the Tlywheel 1
shauld be . MO inchte 015ingh {0.25180.28 mm}. Too
wide a gap wHl produce 3 weak spark.

Stator Installation

The stalaris maunted gabend ke {lywhesl, Figure 10-
13. 1 has Twa pair of mounling hotes. Use the inside
meurling holes for 19% spark advance. Connect the
smaler coil tead [(graundd 1a the statar merting
serew. Sonnect the larger goil lead o 1hewgnhion col
[either berminal) Be surethatthelarger lead doasnat
T o bhe by wenges

Coll Instaliaticn

Seg Figure 10-14 fof coil ennECTigns 1gr magnesq
igrition and batlery igrit:on. The igntian cgii is
grounded on magnate ignition systems ard not
grounded with battery igrmharsysicms Spark ocecurs
at tne buldup ol magnetp cuirent and at the oollapse
of banery currenl

-—em mmr wsh o wrd S EE EE EE I EE O Em WTE TT OTT

LOLGE™~ THE SCNCHS
T ARJUFT POsITIGM OF
BAEA~KER BCX

PLACE A JOCF

OF L.GHT DL ON
geCass[R ARH

HIwE T sHAF T EwERY
NI QP ERATING RCARS

-ie = nwAMCE sMAaAE
HCTARD HFARE —im

SEY DRCAKE R PCINT

aP w OTH AT 000 " 105 ey TERMINAL

FISURE 10-15, TIMIMG MaRlK aHD BREAKER POINTS

REV. 1178
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Timing

Ignition trming is Qe same for manual-slar engines
with magneto ignition and remole-start chginas with
12 wplt baltery ignition, Figune 1g-15,

Rreplace Surned or faully peints. 1 only slightly
bumecd, dress smoath with file orfine stone. Measure
gap with [hickness gauge. Scl gap at .02 inah (0.51
mrey.

The spark advance is 19° belare lap centar far all
rgdels. Set igradion timing a5 follows:

1. Hemowe greaxer box cover.

2. Crank engine slowly by hand in direction of
grankshalt rotatan vntil painled wilnass mark an
flywheeland TG mark on gear cover ane exactlymn
line on the compression siioke, Figore 10-15.

3. lgmtion breaker ppints must be corractly gapped.
Crank engine 1o fuily open braaker points (144
turn alter tap center], Lopsen and mave
slalignary gantacl fo correct gap at lull separa-
tion. Tighten contact and sheak gap.

4. Turr lywhesl bz lelt, against crankshaft rotanan,
until TC mark is about iwd inches past 257 mark
O Gear cowvar,

3 Turn Nywhaal slowly 5o right and nate whatiier
ignilian points just separate when mark on
flywhee! aligns with 189° mark on goar cover
fengine must he on compression strake) If marks
2.ign &3 the poinds break, timing is comrect. 1F nat,
I35&an Lha breaker box moaming screws and sAift
the breaker box ass=embly slightly upward to
relard the timing (poinds breaking tog sean), or
slighlly downward o advance the timing {paints
not braaking sasn enough).

&. Tighlen the bregkcr box mounting Screws securne-
Iy after making an adjushment.

I. To agouralely chieck timing with engine running,
use a0 aularnotive type tintng lighl

4. To check timing withaw running the enging,
connect a cominuity tester across the breaker
ppints. Touch onc lest prag to breaker box
terminal {1& which 1he lead to ‘ne cod is can-
nected), and the other test prod Lo a good ground
on engine. Twn crankshafl against ratahon
(backwards) Lntil tneg poinds clase. Then slowly
lurm grankshaft wth satabon {forward)]  until
points close. The lamp should o oul jus! as the
ponis break open.

Q. Install breakar bos cover.

ANTI-FLICKER MECHANISM

Tha anti-flicker mechanism is used on 1500 or 1800
rpm AC genarater sels, 1o compensate for the powar
surge during the power sirghe of the angne. The
breakar points. located on the lelt side ol ke
crankeasa just behind the gear cover, are connecled
to a ganerator field reziztor. 4 condenser connectad

AMTIFLICKER COMIERSER
AND COMMCCTIONS SED PRKR TO SMec C
POIMTS SPAILG YT THE SE SCREWS *#J5T ABF
MOT ALB WIRE - LOOSEMED TQ AD LET
. BOSIT K OF BIRE AKEE
o*
- g

MHOYvE BOX

HOVE BLM
AT

TO AT wa s CE
SFATE

@ffﬁ

FRY LLAD5 QFF

LEADS GO MG WLTH SUHER
AGAINGT COWER WILL CRFE™Y T Rk~
CAMSE IGHITIGN FAITURE E THE™

acrosg Ihe bLieaker painls prevanis sparking and
tuening of the contacts Bumed o pitted contact
points are waually an indication af 2 defective cen-
denser, Tha tredkar poinl gap at full separation
should Ba 0020 inch {51 mm}. Il painis and can-
denzer arg i goaod condilign, but lighl flicker is
eXCcessive, check lar a delective rasisiar.

L1, POIRTS
LOLCT GAP AT
A HADED me)

1ERIT IS BILEAKE A,
FZ hTE

ARTI-FLICKER MECHAMISH

10-11
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3L T BREAKERA POINT
Cal W OTH AT ST -
WB2A AC, A3 TENE s mmp
TOSEY PAGEER 22 % urr
TIYIMNG

ALALE A DROF OF
LIGHT BIL OH d.--"""-f
EREAKER ARm FIVO i

WAEMEYER PQIKTS
ARE IMSTALLED OR
A0 W STF £

To S ust gpad, locean
Serias & pounh £xm B,

BATTERY IGNITION {2.7 AJ ENGINES)

TIMING AND BREAKER POINTS

The breaker pomits should open al 229BTC (see
Figure 10-16.) Proper 227 BTC timing is eblained by
satting breaker points and checking with a timing
light.

The 22 BTL 1iming cpn by chedked at Bmfng bole o the fronl of
blewar hoinning (O] r &l anaiher Eming hode gn the gide ol the
bewar haualng {C] vt abave 1he gevermar sEustment, Braaker
point aeting may wery frgem 1 7 - 000k Inch 003 40 GRS M bo guk
proper S2TETC liming,

1. Turn engine over stowly in g clockwise direclion
uottil the TC mark appears i ridd le of timeng hole
{C}. Turn slightly bevond this pgint 19 ensure
poinls are tully open.

2. Ramove cover on breaker point box, loosen
scraws A and lutn cam serew B toobtaln 020inch
(9.51 mm) satling, Lise a Clean, flat legler gauge.

3. Relighen screws A, replace breaker box Cover
and connecl a timing light, With upil running and
warmed up, nateh shoold appear in tirmng hole .
(1 front of blower scrgll is accessile, direct the
timing highl to ming hole O, The 22° BTC mark
should gppear in this hole.)

MEFERENCL
TIN5 1 1GLE

© o

FIGLIRL 10-16. IGHITION AND TIMING ADLIUSTMENTS (27 A0 VACU-FLOY)

16-12

': G0 G2
i??-' r _;:?:";:{.
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CCK, CCKA, CCKB, AND RCCK ENGINE
SERIES

T LIGF LUTSICE ™CHIMT LS
HLLES MOE LY SR,
ARvard, E

LISE 1M31TDE hﬂ'.t_h"""ﬂ"-.'-
HOLES FO® 19 7 AFARK
A [WARCE

adap

IT Mywheel ribs on pole shos laDssn poln shes mosnting
SLrgerh, 13 palég b han pnd relipghfien mouoliog $dvewE,

A — MAGHETQ STATOR ASSEMBELY

| WARNING I To not user & 12 wall coll 1eater an SCOK

anghes prior bo Spec W of Goll dafege may
reaull use & B voll coll feater 1or these mpodeds. On CEK angings,
beglnning wilh Spoe W, vae 0 18 valt ool lestar.

b - SPARE
N FLLM

MAGHE 75
STATIR ALsY,

HIGKH TENSION LEAD
SRITWIR 2L

WITHOUT
CPARE AQTERCE FriHaMGEH

B — MAGHETO SYSTEM

FIGURE 1-17. MAGHETO IGHITION S¥YSTEM

GEMERAL

The QUK series angines use a variety ¢l different
magnelt and battary ignition systems, Some have a
spark, aodvance mecharmsm: some do aol. In aither
Cass, the carretl wniton iming position is stamped
o the eylinger block near the breakar box. Whan the
magneto tgnition system s used, the slater pzsembly
ie mounted on the gear cover behind the Elywheel.

ENGINES WITHOUT SPARK ADVANCE
MECHANISM

Thasa angines have & epArale automotive Typa Lol
and zre identifred by a flat cowvar which is tiush with
the crankcase. Tha Flywnesl must be removad ta
expase 1he magnetc stalor assembty. The statar
(Figuie 10-174) has two pairs of maynting holes, The
innermost hales give 197 spark advance for engines
wilh speed range of 1300 to 2400 rpmi. The sutermaost
holes give 25° Spark advange lgr engines with seoad
range af 2500 mm and aboye, Connect the smaller
iground] coil lead to the stator mounting sgrew,

Coil wonnections difter belween magnete ignition
engines and baltery ignition erngines. Refer to Figures
10-17B and 10-18A_ The ignilign coil is grounded on
rmagneto ignition engines, bul nal graunded with
battery wgnition.

1013

TIMING—CCK SERIES (Without Spark Ad-
vance Mechanism)

Thewgnition timing pracadure iz tThe same bor manual -
slart engings with magneto ignitron as for efectric-
slart engines with 12 volt bartery ignition.

The Gming mark s 16° belare 1ap center for all
mMoGels with enging speeds ranging fram 150010 2400
rpm. Madels with engine speeds of 2500 rpm and up
Jse the 237 Jiming mark.

Ot engines with Vacu-Flo cooling, zecess o timing
Marks 15 obtained by remaving the shoot pctal plug
'rom the top of the enging atr housing. The timing
marks, 159° and 23" are stamped an gear covar.
Timing procadure iollows:

1. Remgye cover (Fom braaker box [Figure 10-186)
b2 expose pounts and capdenser. I the hming ia
very far off. attain an approximate seting by
lopgening the mounling screws and shdting the
Dr_eaker box (and spacer of usad) to align he
wiiness marks on avlinderblock and breaker bas
{ar spacer).

€ Crank enging slowly by hand in dircchon ot
crankshalt rotation untd teting mark anp he

tywheel and TO mark g gear cover are exact!yin
line, Figure 10-14,

REY, 11-78
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BFI.FGH EMGINEL WITH
HIGH TERSI08 & &L EAKE R BOCE FACING
ERTMT ©IF ERGIYE

OE TA AT F Pk FL¥ vl

HLACE A JRQP O .
LLET SIL o e A [YANCE 5FARE

DAEAEE R ARM PIvOT
SHAFT CwERY o
CPEMAT NG HEGURS

ALTERAMATE
CaL

TOAOJUST SAR
L CHRE 50 ME WS
TuRH mn@

¥ aglium
SET BAEAKLA PUmT
GAF WFTH AT 9,024 (051 mm)
LR M [HESE |
SCAFWS TS AL JUST
BOS [ THOM OF
MPEAKER BOX

AEFEREMRLE MAREK —r

B

LE A

SPARE PLUG

A — BATTERY SYSTEM B — BREAKER BOX AS3EMELY

FIGURE 10-1B. BATTERY (G MITION SYSTEM —
WITHOUT SPARK ADYAMCE MECHAHIZM

3. Adjust ignition breaker poind gap to 020 ingh
{051 mmj at full saparation.

4. Turn fiywheel to lelt, against crenkshaf rgtalion,
unlid timing mark is aoul Wwo inches past 25°
mark on Gear cover.

5. Turnliywheael slgwly 1o right and note whelher the
Fgnilign points jusl separate when O mMAatk o
flywheel aligns with gorregt degree mark (19° or
€27 } on gear cover, IF the marks align as the pomnis
bregk, liming is corracl 1 thay de nat, lagsen the
Breaker box maunting sgrews and shift the whole
bregker box assembly slighlly toward tha #1§
cylindar 1o retard the timing {points breaking oo
scon], or shift B slightiy away brom tha Mo, §
cylinder to advance tha timing [paints nat break-
ing soan engughl.

6. Tighlan breaker Box mounting scréws sacuraly
alter making an adjustment {Figure T0-18).

T, To accurataly check biena at which spark oscurs,
an autgmotive type timing lightmay be used when
the #ngine is running.

8. Te acpurately check the time at which spark
Soours when not ranmng 1he angine:

a. Connect a continpity tester across the tgnition
breaker points.

B, Touch gne tesl prod to breaker Gox terminal
{to which [gad to coil |5 connected) and touch
the othar last prod 1 a good greund on engine,

€. Turn grankshalt against rotghon (backwards)
unhl points close.

d. Then slowhy lurn crankshaft with rotation.
c. Fhe lamp shouid g8 out jusl 2 gainls break.
8. Reinclall bregher box cover,

FIGURE 10-18. TIMING EMGIHES WITHDLUT SAaRK A0y ANTE

REY. 11.7%
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TIMING —VACLI-FLOENGINES WITHOUT
SPARK ADVANCE MECHANISM

1. Aamave dat button from top of blower heusing,
Figure 10-20.

2. Connegl g Himing light to eithicr pleg.

3. Start wnging and run it &1 1400 o T80 rpon.

4, Yiewng trming marks through round hele in
Blower hausing, and using a timing light, TC [lop
centert fiywheael mark should align with the 24-
25" rnark gn gear cover,

5 If ivming is ncorracl shilt breaker bBox until
correct timing is achieved.
E. Heplace dol button.

47, 159 FaRE
BN GEAR COVER

T1HING Fs TE,
OK QEmR COWER

M OT USED Oh oaT ILT TN
' WERIGLES ) E

TEC M RE oy
FLy'WwHZIEL Pl
BLCWE 8
HOLG] ks E

FICURE 10-30. YACU-ELD 1GHITION TIMING

ENGINES WITH SPARK ADVAMNCE
MECHANISM

Theze engines are identified by a raised cup-shaged
Cower on the apper rear of b dranksase helow 1he
wregker box. When lhe magnreto igrticn systam is
sed, the stator assarmbly 5 mounted on the gear
cuver behind *he Bywheel Beginning Spec G, two
washers are used on both mounting scraws, betweer
1he gear cover and ke stalgr azsembly. Remove the
fivwheel 1o expose Ihe stator assembly.

CAMSHART

Thi afatar £odl I ihede undis has bolh 2 primary avd w socondary
winding. Theralore, w saparuts aulcmaee \ype ol fe nob used,

The [largar) stater lead connects 1o The insulated
termipal on the breaker pox, Figura 10-21. Secureihe
statar lead properly 1o prewent il from rubhing gnihe
fhywheel. The smaller lead iz grounded to the cylinder
Block.

HIGHF FEHSITH
LEMD

MALNLET

[l THRE T HRE AKER ©

PME CHAM 3

HISH TEYZIOM

A _EAD —

FIGURE 10-21. MAGSHETO IGHITION
WTH SPARK AQYANCE MECHAMISM

SPARK ADVANCE MECHANISM

The spark advanca mechapism, locatad on the rear
cne 0l the camshafl, /s operated by gentrifugal force,
Figure 10-22. Az cngime speed inordases weights
Aush the cam {o advange the spark, or release the cam
retarding the spark as engine speed decreases.

I the spark advance mecharsm should becoma diny
G QUMMY, Causing the mecharsm 10 sligk clesed
{retarded), the engine wiil lack power. || the
rechanism sticks opan {advanced), the ergine may
possibly kKick back on crankng. The spatk advance
mechamsm can be reached fgr clegming by either
remaving the cup shaped coverin (he crark case near
camshaft oaening (eapoking the mechanism) or by
remeving camshatt frem engine. Do not dent the cup
shaped cover as it will intarfare with the weight
mechBenism,

FIGURE 10-22, SPARN ADVAMCE MECHAMWISH

013
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A5 wnlt texber must Be uaad bo bestineignillen
) 3 epll, To aveld buming gul the coll, de sl Lsa
2 12 woslt tayiwr aned g o [edne Sall o e 6% vall Ealerouer 15 or
20 minulen,

TIMING {(Engines with Spark Advance

Mechanism)

The correct timing (5° stopped or at idle speed; 247
rurming at 1100 rpm or gver] is stamped on the
eyhnder block near the braaker box. IF the breaker
painks sepdrate when fhe fiming marks align {enoing
stopped), liming 15 corract. Timing i3 bast adjusted
with an automotiva type timing [lght while the enging
i3 fUnning.

+ Fiming Marks on Gear Cover Align e correct
liming mark on e gear cover with the TG mark
o the Mywheel, Figure 10-24.

» Timing Marks on Both Gear Cover and Flywheeh
Aligneitherthe TG Hywheel mark with the correct
tiniing m&rk on lhe gear cover of the correct
tming mark on the llywhesl with the TC mark on
tha gaar cever, Figue 10-23.

Une only pne TC mark and ane 4l of Himing marks.

: . CELYWHEEL .- 0.
_-"—-—q..____‘_-‘-“ e i e e

FIGURE 10-2). TIMING MARKS — TR, COKA AND CCRB
WITH SPARK ADVANCE MECHANIZM

TIMING CCK VACU-FLO ENGINES WITH
QR WITHOUT SPARK ADVANCE
MECHANISM

1. Agmove dot button from blowar housng, Figure

10-24,

2. Connact Wiming light (g either spark plug.

3, S5tan engine and run it at 1400 to 1600 ~/min.

4. Viewing tming markz thrgugh rourd hole in
blgwer housng, andusing a iming light, TS {fop
conled) {lhywheel mark should align with the 25°
mark on gear cover, Fiqure 10-24,

3. While watching 1iming marks with bening light,
slow engine to below S00 rom, 1 TC mark on
fiywhes| disappears and Ehen rgapprars when
engine is brought back to speed. t(he spark
advance mechanism s gperating proparly.

. if spark advence rechanism does not react as
aullined in Step 4, remaove, Clean and/or replace
a5 Mecessany.

Aeplace dot bolton,

™

IGHITIOH
TIHING
HARYS

MARK oM FLYWHEEL

A — WITHOUT SPARK ADVAMNCE

157 maRE,
OH GEAR COVER.
TIMIMHG M TE,
QN GEAR COVER
MBT JS5EQ UK
YEHICLES)

09T BUTT O

L
FLYWEFE LUK
ILIWER
HO LS NG
B — WITH 5PARK ADYANCE E

FIGUARE 10-24, YRCU-FLQ KNITION TIRING
REY. 11-TE
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BF-BG ENGINES AND BF POWER

DRAWER SETS

The BF-BG engines and the BF Powar Drrawer eleetric
Qenerating sets are cquippaed with baltery ignition
sygtems with eithar side adjust or top adjust breaker
Foinis. The preaker point gap and e liming mark
positions are not the same pn &l of these engines.

SIDE ADJUST BREAKER POINTS
(BF-BG ENGINEYS)
To maintain maximom aftiziency rom the engine,

change the Lreaker points every 200 hours ol apera-
tion, Procesd as follows when engine is opld;

1.
2

1.

11.

Famave wo screws and cover on breaker box.

Femove spark plugs $0 engine can be easily
rotated by hand Check condition of spark plugs
at thus lmc.

Refer to Figure 10-25. Remave mounting nal [A)
and pull paints ot of the box just 1ar enough 5o
soiew  (BY can bo ramoved and leads dis-
connetted.

- Remove screw (G and replace condenser with g

MEW 0.

. Aeplage poinls with a new 5ot but g0 nol cam-

fHately trghten modnting riok {A).

. DM INDUSTRIAL ENGIMNES: Remowve air intake

hoge thal connecls to blaowear hgusing. This
prowndos an access Ig view timing mark, Figure
10-2E.

M POWER DRAVWER LIMITS; Hemowve dot but-
ton &0 blower housing. This pravides access o
view the timing mark, Figure 10-27.

Remove the air intake hose that conmacts 10
bPlower housing. This pravides an acoess to view
timing mark.

Rotate crankshalt clogkwize (facing flywheel) oy
hand untif timing mark on gear cover aligns with
mark on Mywheel. Tuin anpiher ¥4 turn (90
degraes] to ensurg points are folly open.

The Uming itk on b gear covar e dillergn] 1or gach of the
1allawing emglnec

¢ Bh-Sel Timing 21 21"6TC
= BF-3et Tieming a1 25°ATC
* HF FPowar Crawqr Sgt Timng 2l 36°BTC

Using o screwdrivar inaened in notch (G} and a
clean feelar gauge, adjust poinl gap tee 0U020 1o
0,023 inch (031 1o 0.58 mm) en B engines ar
.025% inch [0.64 mm) ¢on BF engines.

Check ignilign timing.

1017

POIMT Ga
§COLG Y

FREMOWE HOSE AMD WIEW
T'HING Fap ki THHDUGH
TH.5 HOLE

CORRECT Tikakes 15 1™ BT
H'..LT SETTEINS - EKGINE RUkNWMG
I BTC QOLE SETTIRG - STATIE

FIGURE 10-24. TIMING MARK — BF-BG ENGINES

o7 BUTTOM
[ACCESS TO
TAMING "A0 KD

FIGURE 10-21. BF POWER DRAWER TIMING MARK
REY. 11-7E
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TOP ADJUST BREAKER POINTS

{BF-BG ENGINES)

To matntain mgzimum enqing efficieanay, chack 1ha
oraaker points every 100 hoars of oparalion and
replace if necessary, Proceed as fallows:

1. Aemave spark plugs and rotate flywhoel TS mark
10 21* 8T (prints open); then rolale il anather 30
degrees clockwise to antere points open fully,

2. Bormaye breakerbox coverand unpbud £ail wire at
Coil [+} terminal.

3. Bemave condenser {ecrew A and detash 2on-
derser laad and coil lcad {scecw B, Figure 10-28,

4. Aertove two Allen screws {S) and it breakar
assumbly irom angine.

2. Replace condenser and poinl assembly wikh new
parts and rainstall using above progedure in
reverse grder of remoyal,

&. Uzing Adlen wrench at scrow (O] adjust point gap
at.021 ingh (G53mm)using aclean, Hzl thicknass
GALIGE.

Seting powi gap scowraiely adjusizs englon lming.

7. Aeplace breaker box cover and spark plugs.

Il deslrgble, chegk Ignitlon Uming wih & 12 woll Tesd lght o
:nnllnult‘y leaber.

AT E IMRCH

WAV

FIOURE 10-18, YOP ABJUST POINTS

IGNITION TIMING

The emgine timing is prosat at the factory. & non-
movable breaker point Hox is vsed, howawar a slight
g change could be made by adjusting points,

10-1A

Spark advange is 5&1 at 21°BTC (befors fop center]
amd should be maintaired for best engine paror-
mance. Always check brming after replacing ignitign
pelnls or if noticing poor engine performance.
Praceed as ol lows:

Timing Check—Engine Running
1. To accurately check ignition livming, Usc 3 timing
it with 2nging running at idle speed. Cennegt
timing ligh! according o its manufactorers in-
structions, Either spark plug can be uied as they
lirg: SimultanenrusTy.

2. Bemaove air intake hose from shrovd, Figare 10-
28,

d Start engire and check liming. The liming mark
art the flywheel should center in the inlake hose
hole in the shroud,

4. Reinctall air inlaka hoss,

Timing Check—Engine Not Running
If a tireng light is nol aveilable, check the liming as
1ol ows:

1 Connect 8 canlinuily tester agrass the ignilian
braaker ponts. Touch one test prod 1o breaker
nox terminsal to which 1he Soil lead is connacted
and touch the other test prog e agood graund on
ETIID.

£ Twrn grankshafl  agzinst  rolatign  {poun-
terclockwise] unnt the pointz close, Then alowly
burn the crarkshal with ratation [clockwise).

3. The lamp should go out jus! as the pginls gpen
which is the tima al which igailion ooours:

21° BTC on top adjust BG cngines
25% BTC on all BF engines

21*BTC pn side adjost BG engines
26* BTC on BF Power Drawer engines

4 & B

REMOWE HQRE AND WwiEw
TIMING MARKES THROLGH
TH'S HOLE

FIGURE 125, BF-BG FLYWHEEL TIMING HSLE

REY, 11-}
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NE ENGINE SERIES

MAGNETO 1GNITION

Cin manual e NB models & msgaeds altdan iy used. QOnglactre
piard models a0 aulomellve Iypa batery Hpnltien 13 uted

BREAKER POINTS—TIMING

keagure \he point gap with a thickness gavrge and sel
at 020 inchr {0.51 mm}. Teo set the gap, crank the
engirng Ig fully open the breaker points (154 turn after
top centery. Loosen and move statignary contact to
coirect the gap al full separation. Themating surfzces
of breaker points most make contact evenly. Poind
alignment is extremely imgoerant t0 proper enginc
operatigr and point life.

Adjustment ol the breaker points aMacts Lhe ima thas
contacts are cpened and elosed. Timing ¢f the spark
plug firing, which ugoure when the breaker pairds
sgparalg, is critical o best engine parformance, The
spark must fira 1he fuel mixiure at the split second
when (he picton is at the proper lacation in the
cylindos to get the mast power from 1he fuel charge.
Sal Ihe ignition timing as follows:

LOIL ASEEMEL v
TQ

HUEA KL & ATART - 2TOM

MECHAY Sy S 1T R

F. TG IGMITION

HIL I

TEMNSION
TO LEaL
ETART - «»1TOF
ENITCH  gRgakER
MECHAN EH

=t BATTEMY 1IGMITION

. Ramove breakar biox aover.
. Grank engine slowly by Rang in direslion of

crankshafl rolation until top center mark on
fiywheel and 22% mark on gear tovar are exactly
in e cn the compressien siroke, Figure 10-30.

CAdjust ignilicn bregkar pont gap ta QA0 ingh

(0.51 mm) at ol Saparation.

. Turn Thywheel 1o [eft, against crankshzlt ratation,

untl mark 15 abaol wp inches past 25° mark on
Qgear cover.

» Turn fiywheal slowly to right and note whelher

igrulign peinte just separate when mark on
flywheel aligns wilh 22° mark on gear cover
(engne must be an the compression stroke).

2, |f marks align as the pointz break, liming s
corrett.

b. It not, loosen breaker box mounting screws
and shill breaker bosx assembly shghtly up-
wand 1o retard the timang (peinis breaking loo

FLACE DROF &F
= GHT QI QN
OF¥ ALER ARY PIVOT
SHAFT EVE R OO
DPEAATING 11QLIAS

LOCSFH THFEE

SCREWS 10 A UST
PCrsI T 1Gke F
BREAKE R RLGH

FETABLD £ R R p e

g 5 D AMGE GPARE,

TET BREAKER MQIMT
GAP WIDTH AT DSRG 1 5
(Lot mm] j

il TE AR b, L

FLT®HEEL

FIGURE {4-30, K8 IGNITIDN EY5TEMG

10-10
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zogn], or slighlly dowrward 10 advance the IGNITION TIMING

tmiang (points ot breaking sean engugh). The Breakerless ignition is factary-set and should
c. Tighten breaker box mounting screws securen nosenably require no adjustmant. Howswer, if 1thraugh
Iy aMter making an adjustment, agcident or misusa, 1ne ignitian system gale oot of
B. To accuralely check the timing al which spark adjustment, readjust as follows:

SCours., engina nol runnlng.

a. Connaect a continuity tester agrase Me ignition
braakar points,

b. Touch one test prod 1a the bBreaker box
terminal {10 which the lead to tha cail is
connected] and touch tha other test prod to a
good ground an the enging.

C. Twin grankshalt against rolation (backwards)
until points close,

d. Then slewly turm crankshaft with rotation. q

e. The lamp shoolkd go out just as paints break
REM.

7. RAeinstall breakar box cover, 4.
. The timing advance is preset al the Bastory and

NB—BREAXERLESS IGNITION

The MB engine is squipped with a Hywheel mounted
alarnator which suppliss voltage to both the igaitlen
and batlery charging circuils. The igmnion systemisa
breakarless type. The battery charging circul
supplies sbout 10 amps maximum ang 2 amps
mirnmmum baltery charge rala.

gkl FILL
TUBE

BREAKEFR
MU E

1.

The culer rim af the llywhesl has a dawel pin
protruding about 3716 from the surface. See
Figura 10-31. When this pin passes below the
breakar madule assembly, The spark s dlscharg-
ed to the spark plug, thus liring Lhe fuel mixtura n
tha combustion chambor.

. For proper igmtion, the gap between this pin and

the breaker module pin shoutd e B inch (0,203
) whan reeasured with a feater gage.

. To adjusl, lopsen mounting bolts A and tap the

asgembly ligntly, up or down as need be, Lntil
prapgr gap is attained.
Tighten boite A and recheck gap for agouracy.

cannot be ghanged.

FWsEL FIN
ELY

FIGURE 16-21. BREAKER FM1 GAP ACLIUSTMENT

i0-20
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MNHA, NHB, ENGINES AND NH
POWER DRAWER SETS

FN TIRG SCAFYS M

BMEAKER
FPOINT B

SH POWER DFLA'NE R

FHMTFR O TIMING
AQ. E "M FL¥WHEEL

FLTYWHEEL

Many r"ﬁ

FIGURE 10-3x MHA, NHE, ANC HH TIMING

10-21

SIDE ADJUST BREAKER POQINTS
To mainain maximuem efliciangy trgm the enging,
change the breawer painta every 200 hours of opera-
tan. Prageed az 'ollows when the engine is ogld,

1. Remove baed Seraws and cover on breaker bos.

2. Remawe spark pfugs so crankshaft can be easily
rolatad by hand. [l plugs have aol boon changead
within lgst 200 hours, replace them with new
plugs alter sething breaker poinds,

3. Reler 1o Figure 10-324. Remgve mounling screw
th) and puil points oo of box just far encugh so
sgrew {B) can bo rermaved znd Ieads dis-
connectad.

d. Remove screw [(C) and replage condenser with a
M Srie,

2. Replace pownts wilh a new set bul do not come-
pletely lighten mouwnting screw [A).

&, On MH Power Drawerunits, asmall holeon rearof
Blowar housing provides access to view timing
mark {Figure 10-328).

V. Rotate anging by hang untl 268*BTS mark an
gear alignz wilh mark an fywheel Turn another
174 turn (807 } to ensure points ane fully opan.

B. Using a screwdnives inscried s notch (D) on right
side o poinls, mave ppints until gap measures
[0 sk with 8 flat thicknese gauge. Tighten
mounling screw and recheck gap. Timing is
aulomatreally sat At 25° 8TC when point gap is
20 ingh (051 mmk.

9 Chech ignition timing,

JIGNITION TIMING

The engine timing is preset at the factony. A on-
movabla breaker point box is uscd, howaver a slight
timing change could be made by adjusting palnts.
The engine is equipped with 2 batiery ignition system.
Spark advance is sel al 25° BTL (before top center),
and should be mariained for besl angine perfor-
rance. Always gheck 1iming aflar replacing ignition
pointz o if poor engine performance s notlcad.
Frocaad as tollows:

Timing -— Englne Aunpning:
1. To accuralgly check ignition liming, wsealiming
light with 2rgine running at idle speed. Confact
the tiring light agcording 10 i% manutaglarer's

strugtions. Either spark plug can be usad as
They Tire Bimulaneously,

2. Start engine and check himing. Timing pointer an
flywhee! should line up with 25° mars an Sover,
The timing hole through the fiywheal and the
timing marks on the timing gear coyvor can ba seen
by laeking through the flywhesl blawer screen,
82 Figure 10-320.

HEY. 111
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Timing -—— Engine Not Running
I* & fiming light is not available, check the liming as
160 1 fwws: '
I. Cognnect a Conkinrigy testar acnoss  ignilion
reaker points. Tough one tast prod o Breakor
box terminal 1o which coil lead is connected and

tourh ather test prod 4o 8 geod ground on engine,

Turn crankshaft  agaionst  rolation (coun-
terglackwise} until points close, Thean sldwly 1um
crankshaft with ratabon [clockwisc).

The lamp should go out just as peints gpen which
ig the time af which igmiign occurs (25°BTC).

NHP-NHPY ENGINES

GENERAL

The engine s equipped with an aulemglive typea
taltery gniticn  syslam. Both spark plugs lire
simultanecusly, thus the need far z Qisiributor ic
gliminated. Spark advance is set at 26*BTC (before
top contery, and should be maintained far best engine
pergrmance, Always chack timing aftar replacing
ignitich points or when poor engine performance i3
neticed.

TOP ADJUST BREAKER POQINTS —

TIMING

To maintain maximum engine offlciency, replzce the

breaker points every 19¢hours et operation. Proceed

as follows:

1, Remgve spark plugs and rotata llywhael TS mark

1o 25" BTG (points open), then rolate il anathar %
degraos clockwise 1o ansure points open fully,

2. Femaove breaker bos gover and wunplug goii wire a
coil (+) termnal.

3. Aemove condenser {screw A) and detach ¢on-
denserlead and coll lead (scraw B), Figure 10-33,

T187 (4D mm)

FISURE 11-33% BREAMER PQINT ARJUSTMENT

1022

Remowve two &llen screws (G and Dt bBreaker
assemhbly from engine.

Faplace condenser gnd paint assambly with raw
parts and rainstall using above procedure in
reyerse order of remaoval.

Lising Allen wranch at serew (0 adjust point gap
al .019inch {048 mm)jusing aclsan, flat thickness
Qaune.

Sibing polrn goap accuraldy adjusls englne liming.
. Replace breaker box gover ang spark plugs.

W dwalrabdy, chack lgnlibon fiming with & 12 wadl 1wl [Qht or
continufty tasler,

TIMING CHECK—PRESSURE CCGOLED
ENGINE-MNHP

The liming on the engine is preset al the faclary. A
non-movable Breakar point Box 12 used, however g
slight timing change gould he made by adjusting
points.

Enging Aunning:

1. To accurately ehesk igritlen Liming, use a timing

hght with engine running al idle spesd. Cannact
timing light according to & manutacturers in-
structions. Efher spark plug ¢an be used as ey
fira sirmultaneously.
Stan engine and check timing. Timing pointer on
MNywhest should inc op with 25° mark on cowar.
The liming hele through the Bywhed! and the
liming marks on lhe timing gear cowvar Can ba seen
by lppking thraugh the flywhesl biower screen.
See Figure 10-34,

REY. 11-7E
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FOINTER O TiMamG
HULE N FLTWREEL

FLYWHEEL.

LEE T r_,..—-"‘"

FIGURE 10-34. NHF ELY WHEEL TIMING HIAE

Englne Mol Running: If 2 timing hght s not availaol,
check he timing as falldws:

1. Connect @ continuity testar across the ignitlon
breaker paints. Teuch one lest prod to the
breaker gox lerminal to which coil lead is con-
nected and fouch the other test peod 13 a good
qround oM eging.

2. Turn  crankshalt  agawnst  rolation [coun-
Lereioskw se] undil ponts close. Then alowly 1urn
crankshalt with rotation (Clockwise),

3 Thalamp should go oyt jus! aspointsapen which
is the time al which ignition ocours (25° BT,

TIMING CHECK—VACU-FLO
NHPY

Enginé himing 15 advanaed or retarded by opening or
clasing the bresker point gap. S«ting the point gag
Q.019 inch (48 mm) is the mact accurate mathod of
timng the engines,

ENGINE-

Dynamic timing [Engirna running} may be less ae-
curate betause the sight angle from the viewer b2 1he
flywheel scribe mark and tirmng paintermay vary £2°
from 25* BTC, Figure 10-35.

The timing painder is maunted on the oylinder block
abova the oil filler; it is made accessilyle by ramoving
the right hand shroud.

miar |

25" BgTe Ml
Uh £ ¥ &HEE )

FIGWAE 10-35. KHPY VACLHELD EMGHE —
TIMING MARK AND POINTER

REY. 11-7&
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NHC-NHCY ENGINE SERIES

GENEHRAL

The MHG and NHCY engines usa battery ignltion
gyeslam. Both spark plugs fire sicwlteneously so a
distributer is not required, Spark advance (5 sel Bt
20° BTG (befare top centar], and should be main-
tained las beozl engine perdormance. Always check
timing after replacing ignition points ar when poor
gnginge perlatmance is noliced.

TIMING CHECK—PRESSURE COOLED
ENGINE

The fiming on tha angine 15 preset at the laclary. &
ren-movabte breaker painl box i5 uscd, however g
glight timing change could be made by adjusting
poinls.

Engine Running
1. To ageurately check ignition timing, see a lirming
light with enging nunring at idle speed. Connact
timing light according o its manufaciorer’s in-
strucligns. Eithar spark plug can be used as theyr
Hra simultanedusly.

2 Star enging and check timing, Timing paintar an
Tlywhes| should line up with 20° mark on cover,
The timung hole through the flywheel and tha
timing marks gn tha timing gear cover can be seen
by loking hrough the fiywheal Dlowar Bcraan.
Zee Figure 10-38.

POINTER DN YiMdrG
HILE IN FLYWHFER

[ 13

FLYAHEEL

L)L)

FLGURE 18-38. MHC FLYWHEEL TimIHG HOLE

Englne Not Running o
It a timing light |1s a2t available, chegk the timing as
Yollows:

1. Gonnecl a conlinuily tester acress the ignition
breaker points. Tough one test prod to Breaker
box tarminal to which coil lead is connactad nd
touchothertest pred taa good ground cnengine.

2. Tumn erankshaft  againat  rotation [Coun-
varciockwise] until paints cloge. Then slowly (im
grankzhaft with rolation {clockwize).

A, The tamp should go ol just as the points open
whigh is Ihe Lme at which ignition atdurs
(20*8TC).

TIMING CHECK VACL-FLO ENGINE
Engine timirg is advanced of retarded by opéning or
closing the breaker paint gap. Satting the point gap at
0 M6 ingh {41 mm) is the most acourats method of
liming the engine.

Dynamig timing {enging ronningy mAay be less at-
curate because the sight angfe from the viewer 12 1he
lywheal serlbe mark and timing pointer may vary 22
from 20%BTC, Figura 137

The timing pointer 1z moonlad on the cylindar black
above the oil filter; it is mace accassihle by removing
the right hand shroud.

XY RETC MARY
UH FLYWHEEL
miar

FIGURE T0-37, HHCY YACLLFLD EHGINE —
TIMING MAARK AMD POINTER

REV, T1-T4
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TOPADJUST BREAKER POINTS—TIMING
To mainlain masimum enging efficiency. check the
brepker pomts every 100 hours ol pperation and
replace it necessary. Proceed 33 follows.

1.

Remove spark plugs and ratztla flywheal T mark
by 30° BT (points open); then rotate il anothes B
degress clockwise to cnsure painls apen Tuliy.
Ramave breaker box gover and unphug coil wire al
coil [+ terminal,

Hemaye condansar {screw &) and detach con-
denserlend and ooil lead {screw @), Figure 10-3B.
Romowe Ywi Allan serews (G and |ift breakar
azaembly from engine,

. Heplace condenser and point aszembly with new

parts and reinatall vsing abowe procedurs in
reverse order of removal.

. Using Allen wrench at screw (1) adjust point gap

at .06 mch {041 e} using aclean, llatthickness
gauge.
Salling palnl gep accuraley sdjurls mngine liming.

It doslrable, cheack lgnition Uming wikh g 12 volt taal lIght or
cantnuwlby lesigr.

Raplace breaker box cover and spark plugs.
This anging usss & 12 voll, neguibe

growd pystym. AHgmmbtor mus e con-
ru-l:lrd 1o babtery @ all man shen engine (& mnning, Do ot
exvran battery cablen,

19-25

SO9 1YCH (oL AR mmy
KHE = HHF W

Wb CHECH A me

ErGURE 10-38. BREAKER PDIMNT ADJLISTMENT
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NH ENGINE SERIES

IGNITION EQUIPMENT
The balfery igrition Systam timing procedures herein
ara o the slandard pressure cogled and the oplional
or mabile Vagu-Flg gaoled engina-generator sets.
The timing point for all tattery ignitinn moedels is at
22° before 1gp center {(HTC).

The magnaly ignilidry sysiem tming procedures

hergin are for the contractors model genaratar sels

with the electric $tartar and an automatic spark
€ advance mechanizm, The liming point for magnelo
O ignition models is 3% after top center (AT} with the
O englne stopped and 22° BTC with the enging renning
N ar gver 1500 rpm.

The breakar paint removal and gapping procedure is
the zame for both e baltery and the magnelo
igndion systoms,

SIDE ADJUST BREAKER FPOINTS

Replace burned or faulty points. [ only slightly
Burned, dress smoonth with file or ling stana. Moasura
gap with thigknass gadge. Sel point gap at 020 ingh
¢0.51 mm).

PLALE A JHRUF OF ME TAAD SPAR K ==l
LALE A3 —alfan SCWAKECE SFARE
LIGHT Il ks E>

BRECARLC R aRM PivpT
SHAPT EVERT 00
CPE RAT ING HDRIRS

T0 &LAST GAF
LOOSF M 5C RE'WS
TURK CAM @

SET uAEAKER FOMT
CAF WIOTHE AT 0ER (05 mm)

LOMEEN THEEE ' |I
SCRETS TO AL ILET |
POSIT .OH OF _‘:P ‘—‘d_'!j

BHKEAFER BEOX | I'

R FCRCRCE "-‘I.ﬁ.Fl.h'.J
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FIGUAE 10-X. BREAKER FOINTS

Breaker Palnt Removal and Gapping:

1. Remove breaker box cover, Figure 10-33.

2. Remgve cpark plugs o arankshall is gasily
rodated by hang

3. Rermove brsakar poind mounbing Serews and
replace points with 8 new set, Do not completely
bghten breaker paint moanting screws al this
tima,

4. Ratate ceankshafl clockwise by hand until TC
mark on fvwheel and TC mark (or correctdegres
mark) on gear cover align, Figune 10-40.

5. Turn paint adjusting cam screw (BY unlil point
gap 15 .03 bnch (.51 mm} and lighlen mounting
sorews [(A] as shown In Flgure 10-34

&, Turn fiywheel 1o lett past timing marks. Mo burn
to right. Points should open when flywhest TC
mark aligns with correct degres mark. If Aak, il 15
necassary 10 zef the igrition timing.

7. Repidce spark olugs.

FLYWHEEL

FIGLURE 10-40. TIM|NG [FRESFSURAE COOLED)

TIMING—BATTERY IGNITION

The pressura cocled engine timing mark is ghaerved
by looking through the flywheal fan to 1he timing
marks on the gear cover, Figure 10-40. Engire tirming
iz sel at 22°BTC (belors lap centor) and showld be
maintained {or best engine pedormance. Alwdys
chack timing alter replacing ignition paints or if pogr
engine parfoimance is noaticed. Progeed as follows:

Mobim end plher Yecu Flo squippsd arglee Hiening mMAarks ars
whserved Inreugh 8 plugged hals n B sngine phrowd, Flgurs 10
4.

Timing — Engineg Mot Running
1. Connect A cantinuity  testar across ighition
bBreaker points, Touch one tesl prad to breaker
box terminal 1o which coil lead is commectad and
touch ptherlest prod fo agood ground o gnging.

2. Turrn  crankshalt against  rotatlon  (coun-
terclockwise) unhil points clpae. Then slowly luen
crankshall clockwise,

3. Eamp should go out just as prinis opan which is
Lime at which ignihon gcocurs {22° BT,

REY. 11-T6
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Timing — Engine Aunning

1. Ta accurately check ignilign timing, use a timing
light when engine i tunming. Cannact liming
hght agcording 10 its manufacturer's instructians,
Bither spark piug can be used as they lire
simullanegusly.

2. Dbzerve liming mark (hroogh flywheel fan On
Vacu-Flo engines, remove dot button framliming
hola, Figure 10-41,

3. Start engine and check timing. Mark on flywheel
should line up wilh 22° BT mark &M cowar,

4 I Jiming needs adjostment, loozen mounting
strews or breakar box and mowve laft 1o advanas
¢r right tg retard timing.

3. Start engine 1o ba sdra rmark o flywhael lnas op
with 22° mark gn cover.

B Tighen all screws, raplace tring plug.

TIMING—MAGHETC LGNITION

The contraciors medel NH Genergtor Set i eguip ped
with electnc start and magneto inition. Tha magrelo
stator assambly is mounled on the gear cover and the
fivwheoel must be removod Wo capose the mapneto.

Spark Advance Mechaniem [(Contractor Mode Cnly).,
Tha spark advange meshanizm {Figure 10-d2} is
located on tne rear ol the camsahaft It is operated by
centrifugal force. As the anging speads op, the
weaights rotale the cam ang advance the apark. The
cam raturns 1o the retardad posilion as Ihe angino
specd iz decreased. I the mechenismshould become

ST aRE ADWARCE
TELCHANISM

1-27

I
] | MAREDM FLTWHEEL

DO CK TIH Mg THRSJCH
HOLE IN RIGHT S10E OF
Il GwE R RS IRG

|
I
I
|
I
|
4

CHECK TIMIMG
THRQMGH THIE
OFCMING
'\.1 '\.“'
n

FIGURE 10-41, TMING ACCESRS HOLE [(WASL-FLD)

TIMIMES
CONTARDL cAvER
LPR IS

FIGURE 10-42 SPARK ADVANCE MECHAMNIEM

AEY. 11-14
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dirty or gummy, it would remain closed [(ralardad),
causing the enging b3 [Bse powar. | the machanism
remalns open {advanced). the engine woeuld pasaibly
kick beck on cranking. The cam advance must be
gnap acting. Should theenginea fail lo pick up speed or
tend to alternately increase and decrezse spaed, tha
mechanism may require aleaning.

The spark advance mechanism can ba eached for
claamng by gither removing the cup shapesd cover in
the crankcase rgar camshatt cpening 10 expase the
mechanism or by remeving the camshalt from Ihe
enging. Oy nat dant 1he cup shaped Cover as it will
interfera with the weighl meghanism.

Checking Spark Advence Mechanium
1, The timing marks are visible through 1hywhesl.

2. Connect timing light to spark plug.

3 Svart engine and rurk at 3600 rpm.

4. View biming marks uaing a timing light. The TG
mark on flywheal should align with TC mark on
gqear cover.

5, While walghing timing marks with timing light,
slow engine to befow 800 rpm. If TC mark on
Hywheel disappears and then reappears when
englne speed ia increased. \he meshanism is
gperated propedy.

6. 1l spark advance mechanism does nat roeact as
described in slep 5, ramove, clean andsar reglace
8% NECES5A0Y.

. Replace cover.

-]

-28

Timing — Engine Aunning

1. Install an automotive timing lighl o either spark
plug lead.

2. Run angine a1 rated speed and check tining with
light. It timing is incarrect, loosen breaker plate
moonling screws and garregl it by maving plata.
Maving plate left advances timing, moving it right
refards timing. Spark advanca wilh engine ron-
ring at 1BD0 rpm is 22° BTG, Tighlen plate and
recheck iming point.

3. Rendjust tirng if necessary, lighten breaker
ptate and then recheck ignition painl gap.

Timing — Englne Mot Aunning
1. Remgve braaker box cowvar. [Fignitign timing i=
ofl. amain approximate satling [sce Sredier
Poirndg). Install & conlinuily lester agrgss braaker
prints 9o lzmp lights when pomis are closed,

2. Antate Mlvwheel clockwise unlil TC mark &M
fiywheel appraaghes liring pointer (Figure 10-
41). Then slowly rofate flowheel clockwise until
light gaas out, iIndicating that paints have opened
at ignition point, 1f timing i3 correct, gnition
ooeurs at ITATE,

2. 1t ignition liming i5m°l garrast, align 3* ATC mark
ard liming pointar; then loosen breaker plale
capscrews and rotate plata so hght Qoes oul.
Aotaling clackwisa advances timing, coun-
lerclockwise retards it

4, Tighten plale and racheck timing (Step ). If
tirming is not carrect, rapdjust plale.

REY. 11.7&
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J-S5ERIES GASCLINE ENGINES

GENERAL

Three different types of ignition systems cover Lhe
manual- arnd eleciric-starting modals on fwo=- and
four-gylindes engines. The manual-staring two-
cylinder modal [JB-M] uses & magneto system. The
two-Cylinder remole and electric-starting engines
(-1B-R, JB-E) nze a batlery ignition system, The four-
cylinder medel [(MC) usas a battery ignilion system
with an automctive thatributor, Specially suppressed
SYEEMS with 1wo coils and two ets of breaker paints

are wsed on the MJC and some JC soctric generating
sels.

TESTING

Remgve sach plug, install the ignitien wire 1o sach
£lug and hold 1he plug base against bare engine
metal. Crank the engine and watch the spark, A good
blue spark indicates a heallhyignition systam, a weak
or yallow spark ar no Spark indicales & pogr igriticrn
systemn. Dalachve ignitipn can be caused by defective
breéaker pgints. conl condanser, ar wiring. & good
spark on all bul ane cylinder indicates a delectiva
gpark plug or a defactive high tension wire.

BATTERY IGNITION {JB Electric and
Remaote Starl Engines)

The J& engines (Figure 10-43) use a twin coil tg fire
Bodh spark plugs sirnultanecusly. One spark plog fires
on the exhaust stroke while the gther fires at tha tap of
the compression stroke. A spark adgvance gn the
breaker poind mechanism advances the spark frpm
3*ATC [afler top center] at cranking speed, to
25" BTC (before top center} whon running at rated
speed, Frgure 10-44,

MG IOY
RES|
oL s 5TOR
LEAD T
TOMTROL RO

Wi I'T70H
BREANER B0y
ME Ciar) rq

FIGURE 10-43 EATTERY IGH|TION SYSTEM

L 'L'-n BT
o i fn
x "":':"—"'L':"'i?: ra Top Cance]

TC

TIFING i
FOINTER -

GRAR DOVER —= .

FIGURE 10-44. JB - TIMING MARK

Mainlenance
Pariodiz maiptenance shauld include:

* Checking ignilign bregker pomt gan.

& Checking and cleaning spark plugs.

* [nspecting both low and hi-lensien wiring.
* Checking mnitian timing.

The JB angine wilh & flywheat megaelo munl shvi diie g
25°8TC, vegardlesy ol type 01 W The JB sngines have an
dulomatlc achmmea of 30% 2 IRe G anpiney 26°.

Check the point gap with a 320 ingh (.51 mm) feelar
gauge. Adjust gap by 1pasening the adjustmant screw
and maving the stalignary contact. Tightenscrew and
check gap, Figure 10-45. Chegk points for claanliness
and patling. Clean paints wilh paper or geuze taps. |f
they are detective or excessively pitted, replace them.

Some sary sfgine hegd no 5° ATC mMck on e ilysheel, Smiheae
mMirdil, open the baaker Box and rolebe e Mywheat Uil the
Bresker polnie open o mazimum gep.

Adjust the breaker peoint gep betors timing the
ignition,

TO ADJLET
mETAAD ISR TN TIMING

SRtT PO A0 LSTING
WITH CREWDRIVER

SET IGRITION BREAKER
FOIT AP AT Qo

KEEF THi% dIL HJLE -~
TLEAR

-
y7

BATE WOk OF IGNITON

SET MAOMIECT
S TTH %F AT

D0 BREAYEM FLATE

FIGURE 10-45. TIMING |[GHITION WITH ERG INE STORFED
REV. 11-7¢

10-29



another free manual from www.searstractormanuals.com

Timing — Engine Not Running
1. Remove access dotr 0 air howsing, Remove
breaker pownt cover, Disconnect fead to ignition
points and install & gonbinuity tester and battery
50 lamgp hghts when points are closed.

2. Rotata flywheel clogkwise until TC mark on
tiywheel approaches timing pointer, Figure 10-44.
Then slowly rotate flywheel clockwize until light
gees cul, indicating that points have apened. This
13 the ignition point. |F timing 8 correct, ignition
aceurs abt AT,

3. Higniwon timing ism't forrect, align 5° ATC mark
and timing pointer, then lggeen breaker plate
capscrews and rotata plale until light goes out.
Chockwize rotation pdvances liming, coun-
lerglockwisa rotation relards it, FiQqure 1035,

4. Twynten plale and check fimirdg, step 211 lining
ign't correct, readjust piate, [ correct, ednract
igniticn lead and install gowver.

Timing — Engine Running

Cto nol mun B e lee ot mare than s mingls
] ol b WM e d oo r pean g réarovd, Thir

angine overnepd mpigly soed cam cditeger ea, Run without besd

1. Rermove access door and inslell an autamotlyve
timing lighl on sithar ol spark plug leads.

2. Aun angline at rated speed and check timng with
light. If 1iming i% incarrecl, tosen breskar plala
maunting screw and cormact it by rotating plate.
Rotating ¢lackwise advances liming; tuming
counterclockwiza retards il. Tighten plate and
racheck timing polm.

3. Adiuct timing at 25°BTC, tighten breaker plate
and then recheck ignitien point gap.

M the breaker points cant be adjusted o
apecilicatiens, pithar the lim|neg gear or camshatt gear
is incorrectly installed, or the centrfugal advanca
maghanism is dofective. Disassemble . tha braakear
mechanism far repair.

BHEAKER POINT MECHANISM

The breakeor polnts operate from acam locatod on tha
1iming or stard-disgonnes] gear. This gearisdriven by
Lhe camshafl gear,

Dizazsembly:
1. Disconnect battery (o pravent accld ental shors.

2. Rermova breaker polnl cover and dieconnect
wires from start-disaoanoct switch (il used) and
igrntian Broaker poinls,

3. Femove twg ¢apsorewe holding breaker plake
assambly and pull off plate,

4. Pull gul cam and weight assambly, Be careful not
to losa spacer mounted on gear shalt,

140-30

£, To disassemble braakeor plate assembly, remdve
condenser and peinis and pull $ul plunger and
plungear diaphragm.

frepair Thoroughly clean the gear and cam assembly.
The weights should move frealy in and out without
catching i gither end position, Inspect the géar ramp
far noiches or other defecls. |t any part of the cam
weight and gear assembly sticks, replace the com-
plele assambly. Inspoct the weight springs and
compare them with Figure i0-d6. [l the cam 13 Inoge
an the gear replace the complate ascembly. Clean
and inapect the bearing surfaces in the braaker plate
ang gear caze. Clean the ol trickle hales inte these
baarings, Check 1he pil 3pray holein the gearcase o
be sure it 15 opean. [ the breaker pointa won't maintain
the proper gap. check for prgess wearin bath Iha cam
and the ignibon Breaker plunger.

CAAMEMS1 O TEMS It
A Iry PROILIM 8
L5y A LS mm) o
1,54 @90 Mt 4% - 4.5
{505 = 522 R

FIGURE 10-44. WELJHT SPRING SPECIFICATIONS

Assembly:

1. Insiafl springs on waight aggembliss. Install cam
gn gerr shalt, balng sure to ahgn timing marks,
Flgure 10-47, and inslall cam spring. Waighls
should snap outward batween 1000 and 1075 mm.
[l necazsary, adjusthy lighily bending oneor Goth
spring anchor ping toward center of gear.

2. Install spager &nd thrust washer on gear shaf
ascembly and Install assembly inlg gearcase,
malching Vmlng marks on liming gear and
camshall gear.

3, Ingtell spring and plungar on end of shaft,

4. Install bredakar plate, 1nstell ignilion plunger and
digphragm and diagram cup, Figure 10-48.

5. Install start-disconnect dlaphragm {when used),
and plunger, end install start-dissonnact breaker
PaiTIlS.

8. Adjust slart-disconnect breaker point gap to O30
inch {0.51 mm}).

. Install ignitign breaker points and adjust Gap.
. Tlme lgnition.

g0~

REV. 11-T§
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BE AL IGNED
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TIMIMG WEILHT

FIGURE 10-47. ALIGHING TIMIMG MARKS

1 .
b - E}l‘__- IGHITICH BRFAKER

‘s BLATE Tesl 1hin ¢ | utlng a slx-wglt tenier only,

@ MAGNETO IGNITION (JB, Manual Siart

o IGHITION Engines)
BREAKER This igaition syslem iz similar to lhe JB baltery
L. FLUMGER igrmticr: except that it uses a magneto as a source ol
f power. Tha magnetn iz behind the Mywhesl and
) 0 consizts ol foth stalor and seconcary windings.
; y ererdized by permanert magnets oa ke flywhes!,

A Figure 10-43 shows the ragnelo ignitton systom.
| APRRAGR T [} = d Y

M APH LAGH CUP HMaintenance, Lming, gondenssr repalr, snd breaker cepalr are tha
wirno aE lgr Bathery Igntlan on B glecing siet srgines.

FIGUAE 10-d8. BARAKER FLATE ASSEMBLY

IGHIT IO
BREAKER

L HIGH TENSION
q LEADS

FLYWHEEL

L A cHETA gl
AN
POLE SHOE

_ LEAD T
[SEL IRSET) IGH|TIGH BREAKER
POINTS

FIGURE 1045, MAGHETC IGMITION SYSTEM (JB ENGIMES)
HEY. 11.T8
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- =

IS TRIBUTOR

LEAD T CONTROL BOY

FIGLIRE 1i-50. BATTERY |GNITION SYSTEM WITH AUTOMOTIVE BISTRIBUTOR (JC A1)

Magnele Call

The megreto coil is reached by semoving the
Hywhood. IF the spark at the spark plugs is delaciive,
lirst inspect the bregker paints. To test tha oo,
remove both spadk plug [eads; ground one 1o engine.
Hald ke other about 308 inch away irem bare metal
and crank the cngine. A good spark should ooour
botween the tead and angine. If not, the coul, llywheel
magneds, or high lension leads are defective. Tesitho
ool ag follows:

1. Witn an ohmmater, check resistance bebween
oreaker pointlead { faconnectad from the poinls)
and a good ground on the engine, Resisiance
should be about 006 ohima,

2. Remove bolh spark plug Ieads from glugs and
meagure ool resistance belween  [eads:
resistance should be about 11,000 chms. IF it is
greater, either the |eads or magneto high tension
coils contain a high resstance or are open-
gircuited. The magneto shawvld be romoyed 1o jest
resislances of the cmb and tepds separatcly.
Inspect the high tensipn termingld on e aoil for
corrsion. [ Ane resistance ig low, e secondary
winding is prokebly shoerbed and 1he ool must be
replagead.

3. Check for shorling Between primary and seC0o0-
dary circuits by measuring resstance from
breaker lead 1o a spark plug lead. Ary continuly
indicates a defective coil.

BATTERY IGNITION — JC, MJC, RJC
ENGINES

The JG engines e 3 battery igrnilion System with an
automative distributor to prodoce and distnibuolo
spark, Figure 10-5.

The system ingludes an ignilin eoil, adistnbutarwith
spark advance, a conhdenser, gingle (or dunl) breaker
points, and spark plugs, Figure 10-51.

The primary grilow voltage circuil includes the baitery
ignition swilch, breaker poinls, primary winding of
the ignition cmil and condanser. The secandary ar
high valtage cirguit ingludes the secondary winding
¢l the coil, distaibolor rotar and cep, high tension
witing, and sperk plugs.

SPAPE PLLG 8 FE

et

J

AFCOMDARYT

IGHIT I CCk,

BGM T IO
SRITCH

FRIMARY —=

‘ot COWOEMEZER

= R=

s TTE RY

FIGURE 10-5), PRIMARY AMD SECONDARY CIRCLITS
AEW. 11-1E
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AP

PRIMM&RT
TEWHMIMAL

FIGURE 10-52. FOURA CY¥LINDER - DIE.TFIHBUT{}:H -—
ISIMGLE FOINT SET)

GISTRIBUTOR

Tha ignition distribulgr (Figure 10-52) contains
breaker poinls which open and close to cause a
magnetic buildep and colfapse in the ignition cail.
This produces high vpllage imgulses in the coil
gecondary winding which are led 1hrough the dis-
tributor cap and roor 1o the proper spark plug |ead.
The ignilign paints are actuated by 2 rotating cam
which is gear dnven off the engine camshailt.

When enging speed increases, the spark must be
irireduced into sach oylindar so the fuel and air
mixture can be igoited with enough tirme Lo burm, 2nd
deliver full power to the piston. On the 1our aylinger,
J-zories angines, a centrifugak advance mechanism is
tuiltinte the distributor. Conteifugal advance weighis
throw cul against spring tensign as enging sgeed and
distributor rgtor speed incregse. The causes @
change n the position aF {he ¢am in retation (o the
distributor, opening the breaker ponts earlier in
respect to e upward maving gistan.

Mainienance

Periodic mairtenanca af the syatem should inclyde
wriling the distributes, cleamng and adjusting the
breakor oRinls, checking igmibant liming, cleaning
and adjusling the spark plugs, and inspecling the
ignilign syslem wiring

Al regular inlarvals, add 3 to 5 drops of medium
engineg oil 10 the oiler onthe distribotar. Add 1 drop of
light engine oil 10 the hreaker arm hinge pinand 3o S
drop s 1 tha lelt in the tap of the breaker cam and Lo
the goveragr weight pwvels. Wipe graasa lightly gn
each labe of the breaker arm. Don't over-lubricata the
digtributagr,

10-33

BREAKER POINTS ADJUSTMENT

To adjust the breake: paints, remave 1he diglributor
cap and rolor. Relate the crankshait to get maxiomum
breaker gap. The gap should be between 018 inch
and 022 inch {046 to .56 mm). Al the same time,
inspact the paints for dirt or pitting, Dify points can
be cleaned with tape and solvend. If the points are
miled, they must be replaced. Ses Figure 10-53.

D20 INCH (R, 51 et
FLELER OAUGE

— LK LT

STAT YA RY
CONT & CT

SHEAKER AR H AUZIRIBG
ERl T I, R W IGH DO M
(WY

FIGURE 70-53. SETTING SINGLE BREAKER POINTS

Doapl lgninen points e dd|usied In fie same way. Adlunl e paint

gap Mor ehch tel bo open 018 1o 02 Ingh (035 b 0,56 mirivh e high
pakt & cam.

Check the distributor £ap bar craces, carban runners,
corroded  Righ tension terminals or excassively-
burned rotor contacts.

Timing — Single Points lgnition

ThE Bingle aoinds ignitinn system may betmad githar
wilk the engine s1opped orrunning. Batgretiming the
iqnition, be sure the breaker points are clean andg
proparly adjusied, Set the fiming at 25° BT (run-
nirg} ol each comprassion sirgke (357 BTC [or gas-
eous fuel ar combination gegoline-gaseous fuels).

Engine Stoppad:
1. Disconnect low voliage lead 16 disglributsr and
connect @ test lamp and batiery 52 lamg lights
when oreaker painls are closed,

2. Aemove spark plug Irom #1 gylinder and rotate
Tlywheel clockwise until air is forced out of spark
plug hole.

d Qbserve bming peinlerthrough upper dot buttgn
hole and continue ratatmg 1lywheel slgwly antl
test lamp goes Sut, indicating 1hat breakes points

HEV. 11-75
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have gpened, i TS mark pn fiywheel and ignition
liming pointer on gesr coveraresaligoned, timingis
correct,

4. Ta adjust timing, akgn fiywheel T mark and
timing pointar. Loasen distributor body and
ratabe i (clockwise il ignition occurred aarky and
counterclgohwisa il late], unfil light goes oot
Tighten distributar body in new position and
check liming, step 3. If timing still does ngl gooar
at correct goint, repeat step 4.

Erggine Bunning;

1. Remove access door and instakl an avtomolive
timing light on spark plug for cylinder 1, Hon
engine al rated specd. Aim Flashing bamang lighl in
thraugh  access dogr gpening and  {oward
flywheel. Remoye upper dot bottomn to v Liming
mark arnd painter.

Oa npt run the snglney for more than =

TP T O r Tt A e BCCHRR QRDE Qe
r moved The englne orarheats repldly and can damapge
[Epatt- Run wihowt load,

2. The liming pointer on gear cover musl indicate
25" BTC. To adpust liming, loosan distribular
bady clamp and rgtale districoloer body. kftiming
is satly (25% mark tothe righl ol the paint), ratate
distributgr clockwise 19 retard igrition peint, or
counterciockwese 1o advanca teng.

TIMING — JB AND JC VACU-FLD
ENGINES

The procedures far 1iming Yacu-Flo engines is the
gama as lor 1ha standard JB-JC ar-codled engines,
gxcepl far the location of thae timing peinler. Tha
pointer bracket is mounted ot the backplate balow
the gear gover. It is viewed through the lower dol
buttan fiole on the 1eft side of 1he angine shroud.

1GNITIOMN
Ll

1GH'T IDIN
RESISTECH

The TS mark and tining degree marks arg stamped
on the llywheels al the factory 10 carraspond with the
liming pointer 2! the most convenient position for
viewing during (lming.

Remgwe the lower dot button on the lef side o) the
shroud for viewing and aligning tha TG or23* {3%° far
gasacs fual}p mark and timing pointer. The matded
pointer on the gear aovar bas ne fonction on Yacu-Flg
BE B,

Frghten distribolor in its mount and rechack

timing.
n ine elnlled peillion ol the timing

m marks dossrn'l rermaln abesdy. he oin-

triHar may e Galeclive, Thia can be caused by plhied o
misaligned bresker peeribh, IRGarmect Bresker padnl pring
lenelon, worn or Icoye breaker plpde, gr 3 wim ditboBuiar
shall or bushing.

DUAL POINTS AND COILS

Tha MJC and some JC electric gengraling Sets used
Radig Frequency Interference {RFl} supprassed
battery ignilion system with Terd separate coils, a
distributer with spark advance and cual Hreakar
points. two condengsers, and lgur shielded spark
plugs, Figure 10-54. The fwd condensars ars mounted
verlically batween Ihe bwo point sels inside of the
chstributor, Figure 10-55. Thiz igmlign Systom uses
resstor spark plugs and shielded high tension spark
plug leads e suppress wniton foise 1hal causes
radio interlerence, The major ditferanca betwesn 1he
single paints and dudl poinligniticn systema invglves
liming. Maintenance, testing, repar, disassembly,
assambly, and installation procedures far single and
dual  paint  distributors  ara  almost  identical,
Therefore, separate timing procedures will be given
herg for dual poinls lype igrition systems.

1GMALT1ON
RESASTOR

FIGURE T0-54, DUAL PRHRTS IGNITION SYSTEM

HEY. 11-Td
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FRINTSET NO, 2
[FIRES CrLINDERS
2 AMMEL b

T POINT SCTHD, |
[¥1AES CYLIMNMGFRS
1 AND 4]

FIGLURE 1{-5%, OUAL FOIMTS DISTAIBUTOR

DUAL POINTS TIMING

Ignition timing adjusts the distribotar 50 the spark at
cach cylindar fires al the correct time for maximum
power (25°8TC on each compression siroke). The
dual points igmtion tlirming system may ba timed
either with the engine stopped or running. Befare
Liming the igniticn, be sure both sats of breakar points
are clean and propeely adjusted to 018 10 022 inch
(005 120,56 mm) Figure 1Q0-36. Broakerpoant set Mo, 1
opens o lwa cylinders 1 and 4 simulaneggusly znd
painl %21 MNe. 2 apenz 1o lire cylinder 3 and 4
simultangously. One cylader fres on the compras-
si0n glroke wiile 1ha ather fires inetfectivaly on the
exhaust stroke. Time enging as follows:

=t

RLIBHING BT
O HIGH POINT

FEELEHK GAUCE

Jf mIpEl

FIGURE 10-58. SETTING QAL BREAKER POINTS

Enging Stepped:

1. Discannect low voltage (primany) lead from coil
M. 1w distribotor 1o isolale the coil. Connacl a
bBattery 183t lamp across Mo, 1 sal of peints to
ground so 2mp lighls when breaker points arg
closed and goes out when points span.

2, Rernave spark pl_ug from Mo 1 eylinder and rofate
Hywheel clockwise uniil air is forced out of spark
plug hale on gompression stroke.

3. Continge rotading 1hywhee! slowly to point whepe
tesl lamp goesgut. indicating beeaker points have
opened, This iz Ihe ignitign point and Kming is
correet ol TS mark o flywheel aligns with the
timing pointer, Otharwise, 1he distributor must he
adjusted to advance gr retard the spark.

4. Te change Biming, align !lywheel TS mark at
timing pointer. Then lgozen the distributor logk
scraw and rotate the distnbutor (clockwise it
ignitign occurrad aaely ant counterclockwise if
igritien sgeyurred 1ate) to point where light gace
Ut

3. Rotighton distributor lock serew in new posilion
and recheck liming, step 3, If nacessary, repaat
steps 3 and duniil correct iming point is gttained.

6. When the No. 1 sél of points are properly timed,
ithe Mo. 2 tet of points should open at the propas
hmF_']. it the gap s D18 1o 422 inch [0.48 ta 0,56
M.

Engines Running:
1. Install aulemative trming light to spark plog far
Cylindar Mo, 1 Mgllowing the smanafachurera in-
structions.

2. Hur st &1 raled speed. Aim !lashung timing lighs
toward flywheel through lower ot bulton hale.

3. 1f liming pointer indicates 25°B0TC, bming iz
correct 10r cybnders 1 and 4 Otherwise |[oosan
distributor  Iockscrew  and  rotate  distnbutor
Cleckwize to retard and Sounlerclockwrse to
acvance igmlior  point. Tighten  distabutor
lockscrew and rechiece fiming with light.

H 1he relative peslilan af ie Uming marks daaan'l feamaln
shady, the dividbulaor k& propeby defactive, Pilied o7 mia-
Allgried bresker polniy, Incorrest bresker spring e nplon, gnd p

wornn or lotdg Breakes plats, disirbytge shal or buahilag all
alfecl propet {iming

Testing

Remove 1he distributor and test it on a commearicial
tester, Following the equipmant manufagiurers in-
structions, chack the centrifugal advance meskhanism
and cam dwell angle. The care dwell angle should be
31 3 dagrews. Do not sat breaker gap by cam dwell.
With the proper pointl gap. if cam dwell 18 awlside the
abgya limits, chechk for worn distributer cam.

It a distribulor tester isn’t ayvailable, 1est ps Mollowe:

To chetk ihe spark advance mechanism, remave the
dhistribuler cap ard rotale the rolor saveral degrees
clockwise. If the advance mechanism is operating
properly, the rotor will return 1o 18 crrginal position.

Thoraughly inspect the breaker points and chesk o
ber sure the movable contact Iurns frasly an its pivol.

AEY, 11-7E
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HODK, OvCH
=, e EERIHG BAEAKEH ARE
| AT COKTACT
T,

FRLT

HERDY, e o
BRAC AKER AR
AT CONTACT

FIGLIAE 10-57. CHECKING BREAKER POINT SPRING TEWSIOMN

IIsing & spring scale. measuore the tension o the
points as they break contact, Figure 10-37. Tension
should be 1710 20 qunges (23 527 6 N), it isgreater,
il causus excess wear if |ess, it cavses contact
pounce. To adjust lension, refer 1o Dvstributor
Agzamibly.

Removal and Disassembly
1. Remove distributor cap by releasing clips on
distributor. Remave primary lead from distributor
1eminal.
2. Aacord distribwer bedy pozsition and rtor posi-
tion for eager azsembly in proper posilion,

PRIMART
1ERMIHAL

DISF RALUTOR

epa T AND WL GHT
QIETRIBJIT IR HOLNTING PLATE

ClasF _—

i

4

Aemave distribuler hold-down capscrew and pull
gislribuler sul of crankcase.
Remove three scraws hoiding breaker plale tg

testributor housing and |logsen primary lead
mounting terminat. Lifl breaker arm gbf its hing.

. Aotala breaker plate counterglockwize about 45

degreas and pull i out of distributar body.
Asmove two centrijugal advanco springs.

. Aemove Sspeing clip [cam telaining spring)

holding cam o drive shal and lifl out cam. The
weights are now free and gan be lifled oul, Figure
10-58.

. To ramove drive shaft, grind or file ol pecned-

A
RE T A& IMH' TS
SPHING CENTRFUSAL
ADYACE

P RIMG

P ]
¢

A

CAH KD ETOP PLATE

CENTHRIFLsGAL

ADVARCE WL IGHTS

FIGURE 10-56. DISTAMBUTOR DESASSEMBLY
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aver end 0f 3in holding drive gear to shafl. Drive
ol pin, than remove geae and pull shalt out
Thrargh distribotor body.

8. Il necessary, press two bronze bearings out of
disleibulor nody.

Repair

Clean ali components excepl the condenser, brepker
paints and bwshings in light cleaning solvent. lnspect
the cendrifugal advance component for signs of wear
and replace any Ihat appesr worn gr otherasa
damaged. Imspest the cam and shaft forwear ar scone
rrarks. It eilher is scored, raplace it

To check bearing wear, get the deive shalt inlg the
body and measure the Side play 2 the \op ol the cam
with a gial rmdicaler. Mount the indicztar on the
digtributor body. and measure 1he side play by pulling
the shalt diractly away Irgm the indicator with a faree
of abaul five pounds. Side play should be less than
03 inch 013 mm). 1§ npt, the bearings must be
raplaced. Onan doss not recommand fisld replace-
ment of bronze shaft bearings unless the required
gquipment is availadlg. This can be done by an
authorized service slation.

Digtributor Asgembiy
1. Install shaft assembly with upper drive shafl
thrust washer in distnbutor body. Install lower
drive shafl thrust washer and drive gear. Instail a
pin thraugh drive gear and shaf! and peen itinto
¢lace.

2. Chaek driveshah end play, Figura 10-85. If should
e between 003 and 010 inch (0.08-0,25 mm). If
&nd play 15 leo small, tap lower end of distabutor
drive shafy lightly with a soft hammer Ig incregse
play, If it i5 oo geeat, check throst washas
ingtallation ar reinstall gear.

FRESS LXIWH
aM SHAFT

FEELER GALGCE BETWLCEM
CEAR AMND THRELST wALHER

FIGURE 10~53. CHECKING DRIVE SHAFT END PLAY

10-37

3. Set centrifugal advange weights inlo place and
install cam. Ba sure pivols on cam it inte hgle in
#ach weight. Zecore cam with spring clip and
inslall weighi springs.

4. Inxztall and securs braaker plate,

3. Mount breaker arm on its pavot and plage contiol
spring &nd between snd of terminal stud and

squara melal washer, Than lighlen primary ‘e
minal,

B. Aign contacls s0 they make contach A% cemier.
Bend siationary comact bracket, ot Breaker 2rm
to align conlagts.

7. Check tension ol Yreaker spring with a spring
scale Rooked on arm at corlact and hald at right
angles \o conlact surfaces, Figure 10-58. Tansion
should be 17 10 20 ounces Adjust it by legsening
serew holding 2nd of cantact spring and installing
spacing washars or cliding end of £pringin or our,

B. Hetate drive shaft to obiazn maximum breaker gag
and set gap far 020 inches {0.51 mm}), Figure 10-
36.

Distributor Inaiallzitan

Install the distrtbator in exactly the same position as
oafose removal. When setting the distributor inlo
sasition, e rotor should be 1B turnm Qown-
terclockwise drom the posihion when removed, 1o
allow the gears 1o mash in praper position.

[11he gxadt position of Dath distribator boady and relar
was nol recorded or the crarkshalt was rotated, use
thix 1ollowing procedure.

1. Ramiove spark plug from ¥ cylinder. Place a
linger aver spark plug hole and rotate Mywhee)
clockywsa until cylinder builds up prassure, Con-
tinue relating until TG mark of flywheel aligns
with trmming pomter.

2. Install rotar on distributer shalt and 07 ring on
body,

1. Whila nelding distnbutor in position showa in
Frgure 10-60 and the rotor /8 ium cgun-
terciockiwise from the position shown, push the
distributar into its mounting hole. I recessary,
turn he Fodos slightly to align beath of gear. |F the
rotar is not in pesition shownin Figure 10-60 atter
lhe geaes mesh, repeat the procedurna, changing
the gear alignment,

4. Install distizbator clampscrew, Ifspark lug leads
were removed from diatnbutsr cap, reinstall e

ir propger firing arder, Figure 10-60. Time i iticn
SyElem.

Ignilion Coll and Condenaer

The JC engine uses 3 standard aulgmotive ignition
toil mounted on the air shroud near the engine acoess
door. Inspect and Yighter the primary 1erminals.
tngpect the secondary terminal and  claan it il
Necessary.

REY. 11-76
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FOSLTION OF
DISTRIAUTOR WHEHN
HO. | CYLINDER IS AT
TOF CEMTER (COM=
FRESSION STROKE!

FIAURE 10-80, DISTRIBUTOR POSITIGNIMNG

Test the coil elner on a slandard automaolive coil
lecter or by chacking primary end sacendany winding
resislances, Resislanca from the high tensicn ter-
minal 1o the groand (-} terminal should e 7000 o
10,000 ohms;, resistance between Lhe primady tar-
mindls, abowt 1 ohm.

The condenser is moaunted 20 lhe outside of 1ha
distributar, Figure 1-58. Capacitance should be .25
W .28 mfo.

MAGHETO IGNITION

Magnetos (Wico o1 Fairbanks-Marse) are somelimes
supplied with JC engines If the megnata has been
removed Wom the engine lor any reason, it must be
retimed 1o tha firlng order of the engine {1-2-4-3) at
the time of installatign. Follow the procedung beldw
for inshallalion instructicns.

glign the jiywheel 18-172 1gaih betora the TOO (top
dead canler) mark with the paintar on Ihe [ronl cover
with Mo, 1 pislon on compression sbiaka. This
procedure is for bolh magnetos.

Fairbanks-Morse Magneto

Inztall @ piece ol wgnitian wire in The Aapmber one
oylinder tenzian terminal. (See Fagure 10-61 forfiring
order.] The other end should be stripped and held 1/2
inch from magrale body. Rolate the magneto drive
gear clockwise unlil a spark is observas (rom the wire
te the magnaele body, (This ocours when wmpulse
anaps), After the cpark acturs, 1wrn the drive gesr
countarclockwise unlil 4 slight lick is heard, then
urn clockwise, Ralding the gear agatnst the impulse.
Imstall magneto on engine; sl the magneton lh;E'l'!'Iid
posilion on the adjustment slots, Conmact 2 bming
light an 1he number oné high lension lead; adjust
timing whean enging ig running for the spacihc fuel
being used,

FIGLIRE 10-51. FAIRBANKS-MORASE MAGHETC

Wico Magneto

The {iming preocedure is the sama as for the
Fairbanks-Morse magneato excapt lor locating and
pasitianing the number gne tiring position on the
magnato,

A liming window with aninternal indicalor is provided
1o locale the number one pasition, Figure 1062,

TIM K.
W N OO
INGICATDA
T mIng

FIGURE 1062 WICD WMAGHETO
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Aclate the dive gear counterclockwize ontbil 1he
indicator iz observed in the window; continue rotation
afightly rrore until & slight click is kaard. This will ko
the impulse point. The impulse coupling will be
iocked whan lurming clogkwize. Holg the gesragainst
tha impulse 2nd install the magrela on 1ha argine in
the mid gosidion of Ihe adiustmean slols, Liae a tiring
lught; adjust tha timing lgr the specific fuct being used.
Magnetd tiring orderis clockwise whan viewead from
terminal and.

REV. 11-T8
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SAFETY PRECAUTIONS
FOR ALTERNATOR SYSTEMS

Keep alt elegtrical connactions ckean, lighl, and
wirgs intacl.

High resistanca dua to podr battery connections
will cause excezsively high rala of charging and
cayse 1he battery 1o use an abnormal amount of
waler,

all regulator chacks and adjpstments must be
made undet specified conditions.

Reversad batlery connechigns may damage e
rectifiers, wiring, or ather components ¢l the
charging ayslem. Baltery polarily should be
chackad wilh a vollmeter o be sure which
tarminal post s connected to ground before
rainstalling batlery.

Il bapster batleries are uged far starting engine
they must be connected properly to prevent
damaga to the syslem,

Anything that aflects the batlery of requlator
aflects vollage regqulabon.

Do nat use batteries ol higher-Inan-sysleam
voltage either Lo boost a bavtery of lower voltege
or in starting.

Alernators musl nol be gperaled or apan circuit
with the field winding energized. High valtages
will result, causing possitila ractidler lailire, Make
sure all conneclions are Secuns.

Do nol altempt to polerize the allernator. Mo
palarizatian 1s réguired, Any atlemptio dosomay
result in damage tor (ha alternalor, regulator or
Girguits.

Tha ficld circuit must not be grounded at any
point, Grounding of the field will demage the
Fag LIFator,

I Ihe tield |2ad teom the requlator g the alternatar
iz grounded, the battery will charge eXcessively,

Grounding the allgmator culput lerminal may
damage the alternalor and/or circeil components
even when the syslem i5 not in opesation.

A zhart ewcpil betwasen the stator leads to the
ractilier will shaw a dizcharge on the ammeter
and am undercharged battary will rasult.

1040
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BATTERY CHARGING SYSTEMS

EFLYWHEEL ALTERNATORS

ozt Qnan gascline and diesel industrial engines andg
garden racler cngings, amd a few RY elacthe
ganarating sais, wse a flywheel aiternator syslem for
tattery charging, Figure 18-63. Four syslams currant-
Iy are used. Wico (20 amp) Phalon (8 amg), Phelon (15
amp}, and Synceg (20 amp). Some industrial engines
use a ball-drive altecratar,

DESCRIPTION

The flywheel alternatar is a permanent magnet alter-
natarand usas a solrd-stata vollag e regulatae-rectifier
for controlling ouwpuwl. Major components of this
llywheel alterrator sysiam are:

= The votor or permanent magnat on ihe flywheel

The statar, a nng of ceils mounted on the gear
COVET.

The regtifier-regutator mounted an the engine
blzck, and

o Altaching cables.

]

The rotor providies a rotating magnahe field while ke
stater magnets qui the lield to produce an AC voltage
which is rectiied (converted) to DC by He rectifier-
regulatar for battery charging and engine controls.

The permanent magnet {rolor] ig (astensd 12 the
fiywheel by screws. It iz fully suppored by ihe
flywhael and therefore has ng beanings, Tha slator
windings are encapsulated in an apoxy resin ior
protechian fram moistum, Cosling of IRe stalor s
from special fing on the raotor. The reclifier is |ocatesd
inside the blower houzing and cooled by iRcaming
BNgine air.

On zome installanon s, a 20-ampere luse is ingludedin
tha battery charging system o protect the alternator
in case the baltery cablos are aceiTentally ravarsed.
The fusa is lgcated behind the air housing dogr,
Check 1he fuse belare parforming any tests,

A discharged battary indicates trouble intha charging
syslam, but always check tho battety bar samviceability
first.

GENMEHRAL TROUBLESHCOTING NOTES
Keep thase points in mind when testing ar servicing
thg Nywhees| alternalor
1. Be sure aulput control plug (connector) is in-
sertedd propery. The plug must bottem |In fecap-
tacle to aliminate any resiztance dus & 8 poor
canneclion, Keep clean and tight,

1041

RGLILA TR
RECTIFILA

ROTATING
MAGNE

FIGLURE 10-83, TYPKAL FLYWHEEL ALTERNATOA 5YSTEM

¢. Be sura regulatgr-rectifler autgut control has a
good gicund connection. Mating sorage for
mounting mus! be clean and fasteners tighlened
proparly. On . Onan Hywheel altgrnator

systems. tho regulater case is the ground bor the
SYSLIRr.

3. Make sure alternator siator [eads ara notshorted
logether,

4. Be surg all electnical connections are clean and
tight.

5 Do not operdte charging system without a
battery. Damage will occur to regulator and
battery ignition cail.

m Hevar ryvgren babery lqmds. Fevarme
Py will Bow Thy luse,

E. Chotk tratlery 1o be suraitis fully charged. IF ngt,
reglace wilh a fully charged battery. Make sure of
battary  pofarity  (negatevs  ground  only).
Onherwise systam could be demaged.

7. Chick vellageés at battery, regulalor and akler-
nator termingls,

A, Measure readings while system iz oparating
salisfactorily. This deta will make is aasier 1o
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spot 4 trouble source when it oocurs,

b. Record separate readinos taken from each
enging, as they vary from system to system.
4, Check gii pocessories with an ammatar la make
sure they are drawng rated amperes and are not
Imading the sysiem exgestively

Wihson e It a] dneken Lrinble st re Ihare ara Threa gamersl aoean
1o check:

1. Ballery and associated wiring.
2. Requlator-RBectifier
3. Alternator

BATTERY CHECK

The batlary olten reveals ihe symplams of a laulty
alactrlcal syslem. The battery i also the culpnl in
many casas. [ the charging system is operaling
propery, you should expect and get lang battary lile.
But evan tha besl baltery has a definite hle Bxpectan-
cy and eyenlually it will fail.

Since batteries hawve a definite bearing on System
oparation, it is important to chéck 1hem often as pan
o 8 perigdic maintenance Program,

Civer-charging indicales high babiery water usaga. If
sperific gravily varies by more nan 25 hetv._men cellz,
itis likely 1hat one of 1he cells has laled, orignearthe
failing paint. Replacing the batlery is adwizable.

To BATTERY  |YOTACE 1__:
REC.
0 AP,
FUSE

R
il

winTE

¥

T IGH,

TELLDM

BLACK
TELLOW

eaGRET
fME ME¥aA 0 -C anD REPLACEADLE]

Battery condilion indicates potential problams and
should be the first check tor good electrical system
maintenance. The better fhe care, tha langer all
components will last and themore profilable. trouble-
fred sarvice yau'll reca)ve,

Ballery Yoltage _

1. Gonnect a woltmeter agross batlery, Star engine
and operaba al 1800 r/min.

2, Vgltmatar should read 134 to 14.0 volts. 1 not,
check altermater output first, then insta!l A new
ragulator-reclifier and retost, Be sure if Nas &
good greund connection and the connegtor is
proparly seated.

TABLE 10-4,
WICD 20 AMP FLYWHEEL ALTERNATOR SYSTEM

EMGINE SERIES APPLICATION

LKA NE Garden Traciar
MH ndusi* .yl Engina

OJBA Indusiing, Snging
JA, G Ing a5lrial Engine
ChJa, 208, O leduatrial Engere

20 AMP WICDO SYSTEM

Wico alternalgors and regulatars, Table 10-4, can ba
wentilisd by two yallow wires coeming [rom slalor
assembly, Figure t0-54.

WOLTALE
RE{A) LA TR

FIGLUPRE 1084, 2D AMP WIC ST3TEM
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Table 10-5 lists thie test values whash apply to the 20
amp Wicd system.

TABLE 10-5
TESTING 20 AMP WICD 5YSTEM

TEST YALWE

Baary woltage - unil nat funring 12 wplta OG
Batlary voligge walh gt rarmng 134 - |4
at 1850 rpre @ mare [Tully valla BT
charged balkery|

AL vallage feem slakar wilh ¥Tovnis AL

|'.'l|l.lg drses Fhvashed and ot + 1I%
rgan mg a1 abonl HH pm

Dhmmeler read g at plug wheen Less than
E:hE‘Ekll'lg ko AL slatar 1gads. - d ohms
unk rsl rerig
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Stator Qutput Check - Engine Huaning
Yoltmetar Tesl: With {he a@Agine running at 1200
rfmin, remave cannector gt reguiator and insed an
AC volimetar belween the bwd vallow wirgs. The AL
violtage should read fram 17 19 30 valts.

1¥ voltage is considerably less than these ligures,
erhertha alternator stataror rotating magnet gioupis
defective, Test stator windings with an phmmeter
(enine not running). Stalgr winding values aro
usually less than gne aohm. If readings ara within
iimits, then the magnat group i defective.

TO TERR "' FROM
TELLDW ™ TEAMIMAL
Cf FAR SIDE OF

RECTIFIER AZSEM.BLY

FROM RELCT :FIFR ASSFHBLY .
“RED' TEARIMAL &1 TO
FLEL SOLEMDID S5 CH

FAOMMECTIFIEA ASSEMBLY ;
L ACE S TERMINAL (-1 _— [ . Y

WL TAGE AEGULA T GR MOUNTELD
UH SEFARATE FANEL

FUSE

Stalor Winding Check — Engine Not Run-
ning

¥oltmeler Tesl: For tagling sietor use 8 Simpson
Model 270 V.OLM. or equivalent. Set voltage selesior
Switch to OC + Be sure tast meterisin geod candilion
and il batlery poweregd, that the battery is good. Ba
sure the meteris zeroed befora sach readmng and gach
time yau change scalas.

1. hsconnect connactar plug al regulator, Fero
metar on R = 1 scale,

2. Connact mater lgads to the two outside terminal s
of the femmale piug (both yellow wwras). BMeter
should read less than (.58 ghms. This test checks
slator winding for continuity. If no reading showrs
on meler, winding is open - replage slalgr,

3. To check for grounded slatar winding, toueh red
meler lead 1o yellow wire plug and other meter
lead bo malgl core. bleter should read indinily. 3
meler shows areading 1han winding isgraunded -
rapizce stator.

Flywheel Magnet Group Or Rolor

To test the magnet group oF rotor, lay 3 piece of
tartaus firan} material up againgt the magnets Lo e
sure they are charged. | not, repiace the rolor.

BJC {(PAIOR TO SPEC V) AND DJB

Major eamponenty in this battery charging 3ystam
dng:

* A panmanent magnel on he lywheel pravides a
rolating magnetlc freld;

* O group of $9ils mounted bahind the lywheel on
the gear cover cut (he figld to produce a voltage:

RECTIFIER ASSCHBLY R 1

"t _EAD RO, T TD CHARGYE
,-‘-.-“| REG. TEAM, "R

o~ LEAD M. B T iEAR
VUTELLONTT TERM OB
RECTIFICA ARG EMBL

FLTI’!HEEL_/ P
AOTOR

FLFYREEL

FIGLURE 10-65 FLTWHEEL ALTERMATOR

10-43

AEY. 11-TE



& A fwe-stap mechanical regulalor controls tha AG
viltage ta e rectitier, and

* A tull wave ractifier convents the regulated AC to
OC for hattery eharging. Alternatar companents
are shown in Figure 10-85,

A {uze betweaen the reqtifier and graurd protects the
rectitiers fram destruction should 1he battery be
conmected in the circuit with reversod polarity, The
mechanical requlator cannot 1olerate normal wbra-
tion of the anging, 50 it must be mounted on a
separate paneal

1he dlternalor develops bwe delferent rates ot current
Soutpul. The smaller output iscaonnectedin tha charga
Ocweuit for & continugus low-rala charge. The larger
Oouipyt iz cordrolled by the machamigal regulator
Nwhich has wo relays, one of which s vollage-
O zensitive. When batiery voltage falls and the voilage-

senzilive relgy is de-energized, contacts close to
G provide a airguit to the olhar relay, which makes a
Ccarcuit for the high-rate charge. See Figure 10-86
L wifing schematic. The valtage at which the sensitive
_,8 relay is engrgized varies with the turmperature.
S The fingl resull is acharge ralgof 12 amperesanto a 7o
O amp haurs, 12 voH battery when the engine is running
gt 1500 rpm. The maximum conlinuods DG load s
@ hmited to 10 amperes at 1800 rpm. Aevarsa current
N ihrough tha rectihers is 3 to ¥ milliamperas, 50 no
; special reverse gurrent proteglicn is reeded

Maintanance

Mainicnance is imited 1o keeping tha componalsin
gond cgndilion. When the fiywhesl is off, clean the
rotor and stator and check Me wiras. [0 ganeral, see
1hat all conneclicons are secure and atl components
clean. 11 the aliernator is operatrag salisfactorily, da
mot 1amper wilh it

Tesling

To chegk alternator output, eonne&ct an ammeter
betwean the red terminal an the reclifier and 1he
ignition switeh. With the enging cunning at 1300 rpm,
the ammeler should indicale about B amperas into a
ully discharged battery, and progressively léss asthe
battery hecomes charged. The requlator switches
fram Fighto low charge al about 14-1/2 wglis and from
low ta high at about 13 wolts. Corrent at low charge
shguld be about 2 Bmperes, |E quipet is unsakisfac -
Izry, do the following lests.

Aotor: To tes! far magnetisman the retor, mergly holg
a prece of stesl clese o the magrat IF the slael is
strangly altracted, the rotor is satisfactony, Strengih
of the magnet is g bagic quality thal will not changa
much pver a period of lime.

Sialgr Disconnact e skaior eads and test each one
with @ 12 voll fest lamg for grounding. Touch one
prabe to the Iead and the other probe 1o & geod
ground an the engine. Nene af ihe lqad s should show
a ground, which will be indicatled if the lamp lights. If
1he ground is indicaled, repplace 1he stator.

CTOFOMN ™0 RECT

RED

7 ELLCW
FLTYwWHECL
ALTEAMATLR LOW TO REG

7

HISH T G
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HFAT SIHK

RECTIFIER
TERMIN &L

RECTIFIEFR
ALTEMAL Y

RECTI®IER
TERM kA LS

RLCCTIFIER
TEAMIFAL 5

FIGUARE 10-87. RECTIFIER TESTING

To test for shorted coils or operned eircuils, uge an
hmmeter. 32t 10 read tha prgper rangs of resistance.
The rasistance values are 33 lolows:

Lead 7t 8 — 0,25 ohms
Lead 8 to 9 — 0.595 ohms
Lead St T — 1.10 ohms

Il the resigtance varies over 25 percent {rom the above

vAluas, install a new stalor and check for imeroved
perfamange.

Vollage Regulator

il the |ow-rate charge is satislactory, but hrgm rale is
not: {Retar 1a Figure 10-66).

1. Connec! a purmper batween terminals 8 and C.

¢ Run engine and check chargae rale at hattery: it
should be about 2 ampares,

3 ML ie, either the regulater or its pawer ircoit is
defective,

4, With a 12 volt 1eat famp, check input 19 the
voltaga-sensitive coil 8 tarminai A. If the lamp
lights, input 15 sutficienl and the regulator is
defortive.

& Mgharge rate with B and G jumped is 0w, ook 1o
Alenalor of Hs wiring far cause.

Indicater Light
Thig light is used on engines with {acieny-mountad
cantrals. The ligh! mourts on 1he rear cylinder air

hauging, and lights red when the alternatar & chang-
ing.

10-£5

Rectifier

Eqmp_l&tel:..r izolate the rectifier assermbly Irom the
chirging circuit by drsgannecting afl fowr wires. Test
BACN reclifier separately with an ochmmeler, Figure
1067,

1 Wih an ohmmeter, connect one tesl lead io
reclifies lfead and ather lest leac to rectitier base,
Take the reading and then reverse 1est probes.

2. If the rectifier is guod, ong reading will be much
highar than 1he ather,

3.1 a 12 voll tes] lamp is used, fouch tezt prabes
logether and obeerye orightness of bulb.

4, Tough Rrobes across rectifrer. M the rectifier ia
oo, sull will hght dimly. If bulh lighis brightly

or ol al all, rectifiar is defoctive. and rmuat bo
raplaced.

Ammeter Test
1. Check the alternalor 4o stator guiput by shorting

between the regulatar F teeminal and ground with
B sCrawdriver.

a. QOperate engine shkghtly abowe idle speed,
11390 rpm} and note reading on gmmalar,

B. All aatessgries musl be turned ofl when this
check i made.

c. I cutpul i increased {note ammeter reading)
Ihe altermator or rectifiar is not at 1ault,

REV. 11-T%
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=)

4.

d. The trouble iz prabably due 1o an improper
regqulatar  voHage safting o a deleclive
regulalgr,

a, Check regulator valtage satting.

If ne outpol is abkained, the alternalor is dafes -

live.

Boh figld windng and stator winding should be

chocked with en ahmmater.

TABLE 10-8,
2¢ AMP SYNCHRC SYSTEM

EHGINE SEHIES ARPLIGATION

CCKB-MS 244D Gardan Tratiar

HHAY, MHEY. NHGW,
HHFPY Industrial Engines

12 MaCHETS FRESSED IKTO
FLYAHEEL IMOE REMOWVARLE]

20 AMP SYNCHROQ SYSTEM

The 20 amp fywheel alternator systems use a
soparate requlatar and a separate rectitier, Figuing 10«
64,

Thare are two black wires and ang red wirg coming
from the statar assembly.

Ll=se @ Elpton 20 {or equivslini} veltmetar-chemmseier {or festing
Symchro sinlor reslplanece values, DG values, amd AT volisgs
culputs frem the sislor with the plug disconnocted smd unly
runnlng &1 vArous Enfyirie speade. Aaler (o Table 10-T,

MOUNTED BEMIND
BLUWER WHEEL

& L~ER-
MATCR
2TATOR

TLHATTLRY
POSITIVE TERMINAL

o |x u
i o
e o
("] [lec]
el WR1

FIGLIRE 10-88 20 AMP SYHCAD 5YSTEM

HEW, T1-M§
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TABLE 10-7.
TESTING 20 AMF SYNCHRO SYSTEM

! bE TEST l VALUE
Battery watage - anil mal 17 Yalls O
rning
Ballery wa|%age valk it 142 - "d.5
fuTRing a1 V404 A ar voll NG
Torg
Resislanca values (Orhrs| ane 33 follows
BELWEE T wird pairs.
‘ BL &CK
1 BRI R
1.8 l-iﬂ. —1—54_&1:“‘
l 1.3-1 50
I. REL:
USE MMPEGN 20 FOR AC VOLTAGER
EHNGINE RED TO OLACK TO UGN, BLACK TG
AFW GHO, [Elthar Laad) BLACK
SO0 aa .4 17
B 10810 B0 = . 3
| 2000 15 24 5B
00 160 dr il
| 3eon 183 5 a2

Rectilier Assembly Check

Examine gach of the two diodas 1or breakdpwn by
connecting onmmebar [Ax1 scale) from one blask
[23d to white lead, Meter should read 10 ohms in
proper paolarity, & shored diode woold read zom
resistance and wauld cavse a shon circuil throgegh
ihe lead winding when in operation. An open diode
would read nfinily in Boeth directions indicating that
replacement is necessary.

HRegulator Assembly Check

To check lar proper valtage regulation, attach a OC
voltmeler g battery and operate angina at abeut 1870
r/min. Battery veltaga will climb to the preset factony
salbng [14.2 (o 14.8 volts)

Some inkthlindlons may vary dug by vollegs drop W dRe leagbh of
ammeclar hpmesees, Qiner warlllons mey Mem from a lposs
conneclor In Lhe hamess or correded butlery frade, Low volimg:e
roddings sl the bwilery mean poar Datery conmnecion.

To iest requiator, removea connecior. Using the
Rx 10,000 scale of your olhmmeter, connectone mater
lzad to red leadwira and other meter tead to regulater
Base. Mo deflegtion should benoted an the ghmumeler
in either polanty. Mex conneot meter 1o black
leadwire and basa of requlator, Meter will deltect ully
i1 ane palandy with no defloetian e the othar.

Full Charge—Will Mol Regulate: Check for brmkan
leads at connection to requlator plales. To be qure
regulator windmg aperates properly, connecl fed
lead ta grourd and stan englne. & maximom of 4
armperes should be noled, This would ingicate stator
windrg s satisiaciory. If 3o, replace regulator.

Ma Charge: 11 alternatar does not charge when load i3
applied 1o battary_shut off ergine and disconngct one
red leadwere {rérn regulatar terminal. 8¢ sorc lead 1s
taped or iaglated Irom conducting éngine parts. QOnca
again, start engine. Adterneior should charge to full
outputl; i1 it doesm’l, replface stator assemshly.

9 AND 15 AMP PHELON SYSTEMS

The 9 amp system 15 used pn same 1800 rpm By
clectrie generating sets.

The 13 amp Systam has wo white wirgs caming from
stalor and s wied on JE00 rpm (maximum} engines.
Trkle 10-3 lists the engine and generator 56t semnes
that use the & and 15 amp Wico systems.

TABLE 10-8. PHELON 9 AND 15 AMP SYSTEM

| o SERIEE APPLICATION ALTERNATOR SYSTEM
4.0BF-1R/9000 Elactric 1
4 OBF-1R/3500 Generating Sets for Phelon & Amp
B.DMNH- 1RO Recreationat & 1800 rom
B.0MH-1R/2500 Vehicles

=,

10-47

BF Gargdan Tractor Phelon 15 Amp
CCKB-MSr2420 Garden Tracior & 3600 rpm
MHA, NHEB, NHC Industriat Engine
REY, 11-75
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TABLE 10-9. TESTING 9 AMP PHELCN SYSTEM

FRAOCEDURE

T a B minutes

BASIC TEST ] TEST VALUES
. Batrery Battery Voltage - unit Aot running 7 12 YO
. Regulalor Battery Voltage alter unil i5 running
3 ta 5 minules 136 10 14.7 VD C
. Allarnator Stator and COhmmetar reading from stator cukput -
Wiring with Fully urit nol renning. 2 1a 8 Ohms
Charged baltery.
Disconnect wira lerminating al AC
terrinal of vepllage regulalor and
wirg terminating at BAT terminal ol
start solenoid. Insent AC valtmalar
belwaan these wires,
. Alternatar Stater Mezsure AL stator oulput voltage wilh
and Wiring unit running. Discanmact wire larminating 2B VAL
at A tarminal of yoitage regulator,
Measure AC vollage (unit running}
betwean 1his wira and BAT [erminal
ol stant zolencid,
TABLE 10-1(. TESTING 15 AMP PHELON 5YSTEM
BASIC TEST PROCEDURE TEST VALUES
. Battery Battery Yoltags - unll not mnning 12 VDG
. Regulator Battery Yoltage after unit is runming

12,6 o 14,7 wDo

. Alternalar Slator

angd Wiring wilh
Fully Charged

Ohmmater reading trem stalgr output
unil ngt runping, Check al plug

110 A8 Dmns

10-48

Batlery.
. Altarnator and Meazsure AC open circuil stator
Wiring yoitage with umit running, Measure 28 vaC
botween twa slalor leads with plug
disconnected and unit running at
approximatcly 3800 rpm.
REY. 117
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The Hywheel alternalor gystems, Figure 10-53, have a
N2 pigca fegulator-regtilior azzembly. Various altar-
nator prablems are figted in Tables 10-8 and 10-10,

Testing

With the engine running between 1800-2600 r/min,
obsctve the panel ammelar (il nad already equipped.
connect a test asnmaoter). |l no charging is evident,
proceed with the NGO CHARGE TEST. If ammaler
shows a conslant higher charga rete, follow the HIGH
CH&AHGE RATE TEST procedure.

Mo Charge Teat Perfurm as follows:

f. Check B+ lo ground wvoltage using 3 DO
voltmetar. Sea Figure 10-69 for wiring diagram.
2. I wpitmeter reads 13.8 volts or highar, add a load

1o systern 10 reduge batiery voilage to below 136
wialbs,

Q@ AMP SYSTEM

-0 BRTTEARY
TEGFENAL
AP K1 START
oL EmGIC

TR TLArdIWAL_ B

AL

W Tl
mEG-

=L 7O TE HMIMATL 5

3. Observe ammelar. If charge rate increases, con-
sider system satisfaclory. 1f charge rate daes nat
increase, procecd with tasting.

4. Disgconnaa] plug from regulator-recilfier and test
the AC wollage at the plug with engine rupning, If
AC voltage reads |ess than 28 volts, at rated r'mir;
replace statgr. If AL voltage s more than 28 vlts,
replace regulfator rectifier azaemiy,

High Charglng Rate Test: Porfarm this 1esl as follows:
1. Sheck B+ b ground voltage with & OC yollmeter,

A 1f voltmeter reads owar 147 wglts, replace
requlatar-rectilier agsembly.

3. If rzading s undear 14.F vgits, syslem is probably
ckay. Recheck battery and connectians. |f batbery
does have a low charge, but agcepta rechanging,
gystam is Skay.

15 aMP svstEM

MOUNTLR BEHIND
QLMD N W L L

“_1:II1'E

wHITE

CALITION!
RELLLATOR MUST BE GROUMIED
THREGUG PAINTNS BLTY

3710
™y

wil TAGE
EEGL L& OIH,
RICTIFILA

b HAGHETS PRESEED 14TD
FLYWHEEL {MOT REMWARLF: .

FIIURE 10-68. PHELGH 5 AND 15 AMP SYSTEM

10-49
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SLIFRING

SCRAEWY

FLGUAE 10-70. BELT DRIVEM AL TERMATOR

BELT DRIVEN ALTERNATORS

The balt-driven, 12 voil altematar {Figure 10-70) is
used on CCKA, CCKB, RCCK, ADJE, ROJEA, ROWJF
and NH senes angines as an gplianal item. Tha wlring
diggrams for both lop and side maunkad aile meators
are shown in Figores 10-71 and 10-72. Allernator
maintenanca ingcludes brush replacement end con-
hnuity tests.

Brush Assembly Hemaval

1.

2,

Aemove thiee screws which fasten voltage
regulatar 1 alternaior.

Disconnect requlatorfeads and remave regulator.

% Remove twa screws on phenolic coverand lifloul

4.
3.

cover and gaskat.
Pull brush assembly straight up and lift out.
Aevasssc the procedura for asaembly.

Hrush Assembly Tealz

1.

Connect an ohmmetar or 12 volt test lamp 1o the
tield larminal and to the bracket. The test lamp
shauidnd light or resistance reading should be
high finfinide). If nol, there is & shon and INc
aszembly must be replacad,

_ Move ong ofimmeler lead fromy brackel toin-

sulated brush. Use an alligater glip directiy onthe
brush. Bea careful ngt 1w chip it Hesistance
reading should be zere (gontinuily).

Cgnnect ohmmetar leads to the grounded brush
ang bragkel. Resigtance should be zero {oontinui-
1¥].

10-50

TESTING DIQDES

Betara checking diodes lor shorts or opens, dis-
connect baltery laads, voltage fequlator, Sondensar
lead, and dicde leads frgm Ihe harness and cemove
fuaes, Check the condenser for shoeds and for proper
grounding.

Condenser capegily 15 about 2 nmerolarads.

Whnen uzing an ehmmmeter 1o lest diodes lorshorts and
ppeans, check each diods twice by revensing the
polanty of the nedgative and positive tes! lead conrec-
Licrnis.

1. Connest red and plack tesl leads as shown in
Figure 0-73 betwaen ihe center pos! and the
bace.

2. & zero reading in both te#ls indicales dictds i3
shortad.

3. & nommal digte will show a high reading in ene
diraction and a low reeding wn the opposite
diraglicn.

4. An nfimle {very high) reading in both lests
irdicates the dicde is open,

5. Befora replacing a digde, coat the dinde 1hreads
wilh silicone gesase ar light engine oil, and thon
tighten to 150-1B0 inch-pounds {17-20 Nem} of
torua.

BLA&LE

OHM~METER HMMETER

FIZURE 10-7% IDDE TEST COMMECTIONS

REV. 11-7§
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SPARK PLUG MALFLUNCTIONS

Nirty luet that cauzes fuel fillers and carguretar [21z to Clog i3 probably the major cause of
cragrre falure. Spark plugz hat malfuneilon lar one reason or anolfer are alsc major causes of
engine iroubles. The following intormalion describes and idantifies sevaral of 1ha rmost
commeon spark plug emalfonclions.

NORMAL IGNITION

Mormal ignibon occurs wnen a spark of adequaete enargy is dalivened al
the codreg! inslant agross the electreda gap. Marmal ignition requires
spark plugs in good condition,

TRACKING IGNITION

Tracking igmlion occurs whan the spark, jJumping Irem one deposit
“island™ to angither, ignites the fual charge &\ some point along the
insdlater nose. The charge does nob ecteally misfire, but the eftegt
retargs ignition {liming.

another free manual from www.searstractormanuals.com

SUAFACE IGNITION

Surlace ignilion occurs whon some sufdaca in the combuslicn
chamber bhagomes hot enaugh 1g ignita the fual charge. Usoally Lhis
occurs bafore the spark and is then tarmed preigrition. The source of
iz enay bBea an overhealed spark plug, valve or cylindar deposits.

10-562
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WIDE ELECTRODE GAP

Wide electrode gap exists when the spark plug electrodes are worn so
Badly thay the ignitien vallage is insuHigignt to jump the bap.

BRIDGED GAP

Bridged gap ocours whon dapasits 1ill in the gap between the canter
eleciroda and tha side glecirode. Coil voltage is consequent]y drained
away wilhout any apark cecuring. A plug wilh this particular malfune-
tign can olt#n be cleaned and reinstalled,

FLASHOYVER
Flazhover exizts when voltage shorts over 1he outside of the insutatar,
Dhirt, taistane, ar a deterigrated beot are causes of flashover,

CRACKED INSULATOR

High voltage may shor clreuit 1o ground through 8 crack in the plug
insulator. Replace Such a plug.

10-53
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FOULED PLUG

Carnductve deposits may form on the inaukzior surdaca draifmmg away
ignition voltage. Claan and 1est or replace plugs in this condition,

SPARK PLUG ANALYSIS

Deterrmaring the condition of spark pfugs when removed from an engine oiten pin painls e
sgurge ol énging prablems. Whon removing the spark plugs, place them in a tray of rack
codresponding to oylinder position. This makes it pasiar to locate tha trouble saurgas in your

engine. Sea spark plug analysis that follows,

ALL PLUGS NORMAL

Ifall plugs hawva a ight 1an or gray colored deposits and asmall amound
al electrode wear (Nl mors than abaul 005" gap growih}, plugs can
be clearned, regapped and reinatalled,

ONE PLUG FOULED

If ane plug in & set is carbon fouled and the ciher plugs are normal,
gheck 1he coresponding ignitign cable for confinuiky. A cOMpression
check or cylinder leak test should also be perfermed on the cylindar.

ALL PLUGS QIL FCULED

When all plugs ars oil fouled, tog much fuel is entering the cylinders
during cranking. If the choke plate s operating praperly, ieaHing is due
1o pogr engine oil contrab,

10-54
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ALL PLUGS WORNM

Mall plugs hawve fan ¢r gray colored daposils and excessive eloctrodo
wear [O0B 10 010" mare tham griginal gag}, replaca tham. They gre
warn oul from normal zenvige,

AlLL PLUGS OVYERHEATED

When the enlire 2et has desd white nsulators and badly erodad
alectrades, install the next colder plug.

ONE PLUG BADLY BURNED

I dneplug has melted alectrodes, preignitionis the likely cause. Check
for intake manifold air leaks and possible cross fire, Be surd 1hat ang
plug is Aot the wrang heat range.

ALL PLUGS HEAYILY COATED

Heavy, easily flaked ofl deposils on the side electrode and shedl are
usually the result of "scavenger rdditives” used in certain brands of
fuel. Replace the plugs.

1355
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ONE OR TWC PLUGS SPLASH FOULED

Some plugs in & relatively new 38t may hava splashed depasits. This
dacurs afler a long delayed tune-op. Accumulated cylinder depgosils
are thrown ggainsl the plugs al enging oparating speads. Clean and
rainstall these phugs.

CHIPPED INSULATOR
Chipped insulators on Spark plugs are most likeky the resufl ol severg
detonation. Benging the cenler alecirode during gapping can also

cause the ingulator to crack. Replags these spark plugs and check the
enginc lor over advanced timing,

MECHANICAL DAMAGE

A broken insulalor and bem electrodes can result from fargign sbjects
lalling inlo the combustion chamber, Because of valve overlap, objects
can lravel fram ane oylinders ta andgtter. Always claan sullhe cylindars
> prevanl this recurrence,

"QUESTION MARK" SIDE ELECTRODES
Improper usa of plvars bypa gap 1aoks will band 1ha sida alectroda and
push Ihe ¢enter electrode into the insulaldr assembly.

10-56
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SECTION 11,
GOVERNOR SYSTEM

GENERAL,, va
CHECKING GD".'EHNDF[ DF‘EHATIDN
REPAIRING THE GOVERMOR ... ... ... iieanns
GOVERNOH ADJUSTMENT |
&k, A) Generator Sels, .
Adjusting Govarnor ¢Ealtery Chargmg Llrllt}
Automatic 1dla Adjuslment ., Ve
LKE Genaratar Set, LK Enginaﬁ

Specd Adjustrmant

Govarnar Spring. . ... cce .
Thrattls Stop Adjustment
CCHK, MCCK and MH Generalgr 3ets ...,
Vacourm Spesd Boogster .,
GOVEANDR ADLUSTMENT L..........
Linkaga
Speed Adpustinant .., .o e

Bengilivity AdjUSIMEnt _. ... e e

Vacuum Booster Adjusiment

ME Govarnar Adjustment

NE Walder Governcr Syalam .. ... c0iieans
Linkage ... ... . iar s

Speed Adjustment __ ] .
JB, JC&, DUE, TG, MDJB MDJG MDJE arn:l
MOJF Engme Governor Sysioms
Mainlenance |
Adjustrments. . . e e
Spagd A.djuatmant [F'ru:lr l:n: EpEc F'Hl

Sensllvity Adjrstment (Prior 1o Spac A ... ...

Speed Adjustment (Bagin Spec R)

Senstivity Adjesiment {Begn Spea f), .. ...,
DA, MDA Governor System ..
RJC, ROJC, REWF Governor Adjustman!.
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COH Indosirial Engine Govemar Sy&tem. .. .. i i e e e
EIT 1 L NI
Spead AGiUBIMERIL . co ity van s e cem e e he e EaEEa e et
Sensitivity AdjusimEnt L. e raa e et i e
LT L= o e ¢ A T
Yarigble Spead Govarnor Adjusiment . e e e e
Twd Speed GoOvEMEIT o it e et s ianaa
Constant Speed GOVEMEBI. . ... i e i maat i tiaa i rr A et

CCKA Tractor Govermar AjustmiBnt, oo re i iiran i irrrentataitaariinnnaiiinniiner
Levw Spoead AdiUsiMEnT . .o oe oo e c i e e et

COKE TRACTOR GOVERMOR . .00 i rairanii i m e cmee st it m s et s
Lo Spead Adiusiment ... oo i eaiiiea e
High Spesd Adjuslmant .o iie e s e e
L 1T .
High Spead and Cable AJiustment .. ... o caa i ron o ciaairna e

COKB Constand Speed GowamIDr. o .. .ui i i ima i iaa e e e

MH, BNHA, NHE, NHE Indusinal Englne Govamer Adjustmant. . _...ocaeiieaa s
[T T L A
Spaed Adjustmant _ ..o e e e
Sansitivily ADJUSITIENY ... . i a i ra e
Vanable Spead Gavarnar Ad|ustment........

[T T L T 1= 1o 1

BF Weldar Govamor Adjusiments ... o oo it e e
1T - T T
S8 AJUSIIIENT L2\ ves st raana s am e e e mm oo
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GENERAL

The governor system aviamatically regulales engineg
speed a5 selacled by the throtile, regardless of load
conditions, Qnan engines use a stgndard Tlykall
governor on the camshaft gear of the engine.

Adjushing the throftfe contrel tor jncreased speed
places additipnal tensian on e governor conbrol
&pring. The spring tension dpens the thratlle and the
cnging specds vp (Figure 11-1).

A% enging speed invreasyas, centritugal force causes
Ihe flybals (Figure 11-2) to extend outward. Boing
lhis they push against the governar spaal 1hat rotates
Ihe: governar arm. The gowverngr arm rotation over-
comes some of the spring tan=ion and clases the
throtlle valve wntil the longe againsl the throtlle
linkage equals thetgnsion in the governor sgring. Tha
amount of fuel 10 air migture is reduced and in thes
way 1he speed remains cansiant under various loacs
unless the throltle setling is changed.

It ncreazed lead is placed on the engine, it tends to
slevw dirwn in speed, Centritugal fores & redoced an
the flyweights and Iney recada. This reduces pressune
on the governor linkage. Less tension an the spring
allows the throtlle valve to open propoelicnately,
ingreasing engineg horsepower withiout allowing the
engine ¢ decrease significantly in spead Figure 11-3
shows g qcutewsy of 8 f-zeres engine iIdentilying the
Hyballz and thewr relalion t3 the gavernar shafl.

CHECKING GOVEARNOR OPERATION

A delicate belange exists betwesn the governor
conirgl and the gowvarnor Myballs. If the spring loses
its temsion, of if the govemor parts wear, or any of the

contral lnkages becgome damtaged ar wom, the
gowernor will ol work properly.

Belgre checking 1he govemar for taulty aperation,
see that all components of the eagine are funechoning
properly. Then:

FLYBALL

FIGUAE 11-3. FLYBALLS

CARBURETOR
GO VERHKGOR LINKAGE
Chr i

e,

SO VERHOM
ELYRA LS

"~ EMGINE SPEED
AL LIETIMG STUD
AMD HUT

CARPUHETON TRAd™ TLE O _ATHF

BFEED ADJ AT NG NLIT
BOVERNON COMFROL LiMside

TH'H DraTdnCE
CETEMMIWNER ARNMITwpTw
-

i
)

QRAWEEN O ARt
AN BRAET
Clldf H & FT AE4A

ol D=1 B T
wOHE

OOWERNCA LD

CCR

FIGLRE 1{-1. CENTRFUGAL TYPFE GOVEANORS
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FIGUAE ¥1-3 J SERIES CUTAWAY

. Gheck the condition of the gavernar linkage,

Lok for bentarm orwatn conmactions, Sheek far
lree movernant of the linkage,

. Besure the throttle valve ia comptately open whan

tha enging is stopped.

. Check the specd sensing pertion ol the system.

Usually these paris give little troubla. If you have
checked all other sources of trouble and sl
suspect the gowernor, follow the disassembly
procedure in this section to reach the lyballs.

- Check the recommand ed nperating spesd for the

engine as listed on the pameptate of o umil. fthe
engirne does not come up to spaed, gr surging
QCoUrs. or the engine gverspeeds, follow the
govesnor adjustment procadura in Whis Sactign.

REPAIRING THE GOVERNDR
1. Disconnegt and remove The governar linkage

noting how 2 regssemble it Oraw a sketch ar lay
the parts cut in Ihe arder & thair cisassambly.
Figuras 11-10 frough 11-34 show many of the
governor syslems used an Qnan engines,

. Remowe the enging gear cover.
. Remowve the snap ring that halds Ihe governorcop

to the camshaft gear (Figeee 11-4}. Be careful b
catch \helyballs a5 e gowernor cip is removed.

. Clean all ggvernpr paris thorowghly in a suitatle

S0 lvent,

. Beplace with new pars any lyball thalisgraovad

or Has a llal spol; the ball spacar it il arms are
waorm of otheraise damaged (Figues 11-5) and the
govarnar cup if s rage surface is grogved or
rough, The governor cup musl have o lrae
spinning it on the camshalt canter pin without
excersive lopseness or wobble,

11-2

FIGLURE 11-4. GOVERNOR CLWF REMOYAL

FLYBALL SFACER

EISLUPE 11-5 BALL SPACER

& When reinslalling the Jovernor cup, tift theengine

corthe gear is up. Equally space the lyballs o the
gear, and ingtall the cup and spap ring on 1he
camshaft center pin (Figuree 11-6).

. O CCK engines the genter pin extends oul 354

mnch (19 0% mm] from the end of the camshall
(23/32«inch [18.B4 mmy an J=38nes BNgines ). See
Figura 11-7. Thiz pravides and i and out travel
distanca pf 7/32 inch [5.56 men) for tha govarmor
cup. Hold the Sup againsl the Dybails when
measunng. If the distance s less (the engine may
race, especially at no load) removwe the centergin
and press 3 10w Enomn enly the required amouanl.
Oiterwise grind olf the hub ol the cup as
redirgd.
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The camehafl center pin cennot Be

L pulled publwhrd rfor redidved without -
damage. 1 bt cenler pln eaiends tog Tar, 1he cup wilF noihold |:|=|-!|:|J;q-,.-.-\.:|
the liybally peogady, )

WHE N GOVESWNDR | "
; IE PFRODERLY il
8. Reinsall gear cover, ASSEMMLED THE :
. ol ’
9. Reconnec! governpr linkage. n;iﬂiﬁmgﬁm CAMEHAET
10, Adjust governor, ZE A% INGICATED GEAR
ﬂ . L]
71z - -
o
(5.5 i :_:r?l——
. A | 'v-..;:.l'."
CLHTER FIYy : -

SMAF RING e L AL
i S .
“ijram P ' _:'tl
SOVERNUA, CL “'{] ' /.r
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FIGURE 11-7. GOYERMOR CUP DETAILS

FRGURE 11-6. IMETALLING GOVEANOR CLIP
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GOVERNCRA ADJUSTMENT

Balore making any gosernor adjgsimenis, ren the
engine or generator zet at ligh! load antil i reaches
nermal cperabing temperatures, On generator sets,
anging speed dalarmines swoltaga and freguency,
Increased engine spead incraases ganerator voltage
and frequency, detreased engine spaad detioates
volage and frequency. Lise an aggurate tachameter
lor adushing the governor system an indusirigl
engines. Cannect a vollmeter or frequency meter
[nreterabily Both] ta the generator Sutput o Carrectly
adjust generator set governors, Refer (o the unit
nameplate (or alf angine and genersior aet goyvernar
speed setlings.

AK, AJ Gererator Sets

Refer 1o Frgure 11-8. Conncet a voltrmeler across the
output of the generatpr. With no atectncal |gad
cormeactes, adjust Ine speed adjusting nut to Give a
vallmeter reading gl approximately 126 vokHs mak-
i m for @ 120 volt set. Apply a full rated electrical
lgad. The valtage reading shauld be 108 volts or
higher,

Foor 240 voll ynils, 252 vtz at o 1oad is enaximum and
216 volts full Ipad is minimum. The corract sensiivity
adjustment gives the clescst requlatoon witho Jk caus-
ng a homing gondition. If thavoltage spread Detweaen
"o lgad and full Inad conditions is too great, move the
end f the gowerntr speed spring ofoser bo the
geverngr shafl. Test the governor aglion at variouws
lrad conditions, f voltage regokatign is qood, but
there 15 a endency toward honting at times. the
sefsitivity adjustment i 160 clase of sharp. Tarn e
sensitivity stid outward slightly. Any change in
sensiwity adjusiment requires a speed readjusiment.

When using a tachometar ior adjusting the governor,
engine spaad al full lcad 1ar a 80 hertz sot should be
approximately 1800 rpm dgr a 4-pole qenerator, or
3600 rpm for a 2-pole ganeralor, with a spread of not
mare Than 100 rpm between o lead and full load for
an 180 rpm enit (200 rprm fora 3600 rpm unity. Engine
speed at dull 2ad tar a 50 herz se should be
approrimately 1SED rpm for B 4-pale géneralgr, ar
3003 cpm Tor a 2-pole generatar.

Adijusitng the Governgr [Battery Charging Unil): T
adjust she governor on batlery charging Qeneraiors,
turn tha kagrled spaad adjosting nol (spring tension
nut] to give the desived charge rate. The rate ol charge
12 shown an the canirol hox ammelar. The ability of
the gavernor L0 kéaep tha charga rale sleady al the
desired rate depends upan the distance between the
cenles of the governgrarm shalt andtnegeverngram
end of the gpnng. M the gowerner lends Lo hont,™ ar
ablarnately increase and decreasa spead, am (he
sensitivity adjusting stud outward {0 move the end of
the spring shghily away from the center of the
Governar shalt. Any Shange in the sensitiaby adjust-
ment will require a compensaling change in tha speed

11-4

FIGLURE 11-% AUTOMATIC IDLE ADJUSTHENT

(spring tension) adjusiment. ngregsing sensitivipy
resulls M oa shight decncase in cngwe specd. Tha
cesired adjusiment iz a zetting that gives the closesl
regulalion without hunling. Maxmum speed at fall
lpad operatlian of dattery $harging oeils 15 ap-
prowimately 2400 rpm, as specified anthe nameplate

Aulomatic Idle Adjusiment

Some 3600 rpm models have a special idle device (o
drop enging speed o approximataly 1800 rpm when
the umit is operaling at no load. The idle device
automaticaliy restores cperanng spoed when an
clecinsdl load (100 walts ar mare] s conneclad,

Faler o Fagure 11-8. Temposarily discomnect the
llgxible jgint A from the lever B. The sockel part slips
oft the ball parl, 3nap the idlec switch oo 1he gwllet
box o us OFF position. Adjust the governor far
narmsal 3600 rpm operation under na load Lo full load
conditions, with nuts H logsened, Tighten tock nuds
H, with spring E as cloge o the end of the sensitivity
soraw as passible. Aeconnest jgint A b lever B. Turn
stop adjusting screw F down {gr magimum laves
movermncnt.

Snap Ihe dler awitch 1o s ON posdicr. With all
glecirical load removed, the Salendid Shoud poll up
and orovide sufficient tension on spr.rg £ o overrige
the tensicn af ko fequlaling gaverndr tpoing and
reduce 1The engine speed to aboul 180 rpm. M icle
speed is too high, linkage G or D s oo long. it ide
speed 15 tod |Sw, inkaga Cor Cris 1o shart Witk 2
eectrical Ilgad connegled, the solengid plunger
should drop downward, Adust seegw F 1 |usl provida
reo tension of spring E, but withaw the spring being
tae lacse. Ge sure all lock nuts are tighlened.

Rew 10-TS
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m Wever operale e 81 wilh the solenoid
prunger G remavsd or unable 1o closo com-

pielely, unless e conirgl Iogglke switch i 31 1 OFF pogiiian.

LKB Generator Set, LK Engines

Thelinkape and the pozitan of $he goyvernar amm mu sl
synchrom2e the ravel of the gaversorand ke throtle
plate za thal the gowvernor iz in the wide open position
wnen the throttle plate is m s wid e opon position and
1he govaragr s al ils closed pasitipn when thae throtte
plate i3 at its closed posmon.

At wide ppen pasition, the lever o the hrottle shailt
shoutd just laach the carburator bady arelcar LBy no
mure than 1,732 ingh (0,78 mm). Change the length of
the cornecting linkage as Accezsary to obtan this
selting by barminig the ball paints or the thireads ol tha
hink {Figure 11-310Q%

-
x|«
ki
=
AIE
RS
3=
CaM . x -y
GE&A— ;
w| [E
2| w
GOVERMOR E >
SHARY—— =l IF
wlk
L
3

Speed Adjustment The setting ol thespecd adjusting
screw (Figure 11-14% detarmiines 1he speed at which
ihe gngine operates. Connect 8 voltmeter or fregeen-
Cy meter {ar use a lachometer | these are not
available) to tho ouipu af the generator, S1art the
engife and allow 1 1@ warm pp. Sctihe ergine spepd
2ocoeding to the namaplalya.

SensHiyity Adjusiment: § he correatsensitivity ad'ust-
mert Qivos the closest regulation without cdosing a
hualing conditian. I the voltage sarcad between no
loac ard full |10ad corditrons is oo greal. move the
end of the governcr spesd spring closer o tha
gowenor shadt. Tesl the goverror ashion & wariags
lcad conditions, [f valtage regulabar is good but
trere is 3 tendency oward huntrmg at times, 1he
sensitivity adjustment is ton close ar sharp. Tum the
sensifivity stud autward slightly. Any change in the
sensitivity adjustment will requere a speed readjust-
rment.

CARBURETOR
THRADOTTLE FLATE

P BED \
ADUSTIHG

GOVERMOR
SOVERMOR ony
EHAFT Dacroase
TOXE \ .:II o
l"’[ Inirutzm
Spaad
GOVERMCR CEHYTIVITY cvERNOR
e This diagange ADIVSTING B AING
COVERNOR datmri e s SCARW
AT FLYBALLS% 1 mral eb iy

GAYERNOR LINKAGE

Der meot Iudari Chte pliati & ball jeintr
Thaer only reguire cluaning,

FIGURE 11-10. SOVEAMOR ASSEMALY
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HOLE ADJUSTHEHT
~-THAOTTLE STOF SCREW

x MAIN IET
ADFUSTHENT

STARTIMG
Y POSITHIH

THROTTLE

M Bk

THROTTLE

bA3ETT
FLATE

FISURE 1111,

Governor Spring: Sprngs beoome fatigued and [oge
Lheir calibrated tensian trem long usage, Somatimoes
it 13 necessary 10 feplace the govamer spring (g get
proger redqulation. itisdifligul i delermine whethera
spang is fatigued. Usualky, © all other adjustrients
have been preparly made and the requlation is still
erralig. replacing the governar spring and resclting
the sensilivity and spead adpusting s rews will oo rrac
e broyble.

Throtile Slop Adjusbmenl See Figure 11-11 far the
throtile stop adjustment procedure,

CCK, MCCK and NH Generator Sats

lhe governor arm fagtens to a2 shaft extending am
1he gear ¢over and cgnnects by a ball point and link io
The carburstor throttle arm (Figure 1112} Flyballs
nehing the cup on the camshall gear actuale the
qirwdrnar arrm. [ ihe carburetor has besn remoyed ofF
The gawvernor disasaembled, readjust the governar.

Yacuum Speed Booster

Some gengrator Sets have vacomn spesd bogsiars,
The vacuum bodster is 2 ceparate zuxiliary device
lhat supplements 1he governor. As the generatorioad
increases, the boostor helps tha gavernor by produc-
ing a slight increase in enging speed. This resulls in
nearly a constant output yoktage.

Engine wvacuum aclates the booster which is
mounted on the intake manlfald. When o anit is

116

THRAOTTLE STOPF ADJUITMENT

aperating 8t half lnad or fess, enging yvacdum is
sultigient ta anakle the diaphragm 19 overcomea tha
intermal booster spring tenzipn. Undar these con-
ditions, the booater external spnng 3 bpnder no
tension and 1he boosler does not aftec: the gavernor
actisn.

Az the unit Igad increasas, engine vacuamdecreases
The boosler internal spring bansian overeomes the
cull of 1he diaphragm and tension i pul on tha
bopostar exlernal spring. This tension halps tha
regular gavarnoT spong m s funetion by causing a
slightl increaze N engina speed as the focad 5 in-
croased.

GOYERNOR ADJUSTMENT

The governor and vacuum boosler conirod erging
spred. See Figure 11-12, Raled speed and woltage
agpear on thaunil parmeplate. The engire speed an a
d-poie generator unit eguals the frequency imes 30,
Thas maars a BD herz unit mestiurn a1 1890 rpm. The
gouernor should Aoy aliow rmora than 2-1/2 herz
change (rom noe [pad {o il load.

1. Adjust the carhuretar main jel for oest foel
mixture while operating the wnit with a fall rated
load.

adjus! tha carburetor idle nesate under no loagd
condition.

. Adjust the lengih of the governar linkage.
Chnesk the gowernar linkgge and throdtle shafi bar
Ledling oF Xcessive I00Seness
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Adjust the gowemgr spring tension {or raled
speed at no [oad operabion with the booster
discarnetied [(ar hald inaperative).

Adjust the governor sensitivity.
Check the speed adpustment,

Sel Lthe carburetor thraltle stop sciew.
aet tha vaguum spesd boosler,

W s

Linkage: Adjust the length of the inkage connesting
ihe governgr arm 12 the thretlle arm by rotating the
pall joont. Adjust the length =0 that wilh the engine
stopped and 1he governgr arm held 0 the dlosed
throttle position, the siop screw on the carburator
thrattle lever is 1532 inch (0,79 men) from Lhe stop pin.
Thig selting aliowsimmediate conirgl by the governar
after starting and synchronizes trave| of the governcr
arm and thrattle shaft.

Speed  Adjustment: With  the warmec-up  unit
aparaling ab ne 0ad and wilh the booster exlernai
spring disconnected, adjus! the gavernor saring
tension. Turn e speed adjuating put 1o ablan
voltage ard spead readings witktnm the limits shown on
the unil nasnaplate.

Sansillvity Adjusiment: Check the valtage and spems
with no 19ad gonrnected and then with a ful [Gad.
Adjusl 1he sensHivity 1o give the closest regulation
[least speed and valtage ¢iMerence belwean no load
ard full lgad) without causing a hunting canditian,

Ta ingrease sensilivily (glgaer regulatian), meve lhe
qovernor spring toward the governarshaft. Adjusting
for 100 much sansitivily Sauses honting. To dearcase
sensitivity, move the gowernorspring toward the outer
end of the governor arm. Too little sensitivity resubls
it bas rmuch diflerance in spead batwear ng logd and
tull lvagd conditions.

Any change i the sensitivily adjusiment Jsually
requires a ocompansating speed {spring i&rrsion]
adjustmenl.

Lnomaring gnile, make all Finel govemar ad|usimanis wilh e ilaeme
and feaanater maunied on e carboreiar,

¥Yacuum Booster Adjustment

Adjust Ihe booster after satislactary porformance
under vanaus load congduions has been phlained by
governcr gdjuatments withcut the booster.

Connect the boasier exlernal spring to the brackel on
1he governor itk With the ornl eperating atl no laad,
zlide 1he drackel on the governar tink just 1o the
posdion whare there 5 no tension on tha exlernal
spnng. Apply ol load and pbseree hotster action. To
increasg or JeCrease regponse, change the cotter pan
to another hole in the raturm spring sirap. Thebooster
15 correctly adjusted whean the spoed does oot drog
more Man & oyeles with a sudden [oad applicatio and
recovers rapidly. Tighien e hold-down ssrew of1he
boaoslar at each tune-up.

Vsing & fine wire, ¢lgan the small hple in the skart
vacuum tube that lits int3 1he 1ole e the top af the
engine irtake manifold (Figure 11-13]. Do nol enlarge
thg hiola, 1 thers 15 Iension an the exlemnat sgring
when 1the unitis pperaling at no load ar light load. the
booster may e impropedly adusted. 1the hale in the
gmall vacdun tube may be fesiricled ar the baaster
giaphragm or gasket may have a leak

NB Governar Adjustment

Figure 11-14 illustrates the gowerncor adjustrmen?
procadure for the NB generaler set and industrial
engine

CafBLeEToR
THROTTLE LEWVER =

DECHAEASE SPEED
r SPEED ADJUSTING MLIT
la BICREASE SNEED

FISUAE 11-14. HB GOVERNDAR ATJUSTMEMT
11-8
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FIGURE 17-1%. WY WELDEA GOVERMOR ADJUSTMENT

NB Welder Govemor System

Check the govarnar arm, linkage, throltle shaft and
lever Ior binding condition or exceszive slack and
wadr 4] connactling peints, A binding condition al any
poent will cause the govermor o acl slowly and
requlation will be poor. Excessive logseness will
cause 34 honting condilian and regulation will ke
erralic. Waork the arm back and forth gaverai imes by
hand while the enging is idling. If either of these
condlions exists, lind whare the rouble is 2nd adiust
O reglace parls as nesded.

Frelore making govarmor adjusiment, allow the enging
i redch narmal operating tamparature. M 1heengine
15 being run with the otk wide apen, either the
QuwEnnor i3 not propady adjusied or the englne 15
averloaded. Adter 1ong uzage, the gavernar spring
may nave become fatgued. [ ke requlalian s stilk
erratic aMer propany making all 2her adjustments,
inslall a new spring {Fgurs 11-158)

Linkage: The engine starts al wide opoan throttle
Adjust the lengih of the linkage connecting the
governor arm 3 the thratlle arm by relating 1he bal!
jomit. Adjust tergth 3o thal with the engime stopped
and tengion on tegovarnarspring, 1he 3top Sorew an
the carburelar throtlle tever is 1532 inch (0078 o
tram stap pin. Thizg seltfng allows eomadiate conteol
by the gavernorafler starting and synchronizes traval
<f the gavernor arm and the throtte shafl.

Frogedure:

1. Adjusl Ihe carboredar mar jet for the best lue|
muxture al 1ull Inad operation.

2. Adjusl the carburetor idle nesdle witt no Ivad
connecled.

1. &djusl tha laaglh of the governgr linkage

d. Check the governar linkage and theoltle shal lor
bindirg or excessive IDasENESS.

&, Adjust the governgr spring tension lor naminal
frgineG spacd at as [dad aperaticr.

6. Check the rpm drop betwecn ne load and {ull lnad
operation and adjEst the governar sensilivity as
raedead

T. Necheck e speed adustment.

8. Sei the carburetar throttle stop screw,

Speed Adjusiment: Approximately 300 rpm is the
recommended masirnum full fpad speed lor con-
linugus aperatinn. The spead must agres with 1he
Igad requirements

Tension applied @ the gavernor spring determines
enging Specd. IRCreasing spring tension increases
engme speed. Decraasing spring tension decreases
anging sgead. Thenoload spaed of the angmna shauld
be slightly higher than the speed reguirements of the
connocitad [oad.

Rer-1l-75



H a speed =djustment is needad, urn the spead
adjasting nut in 1o increaze the speed or oul 1o
cecrase the spead [Figure T1-15).

Adjusl the tension ol the Qavernor 3paing far
mimmum speed. Adjusl the throttle inkage so tha
shifling af thi thigtlle spesd [ever will give  $esired
range 0! speeds. Firsi, shilt the lever 1o minimum
{=low)} position ang with no 10ad connected, adjust
{he spring tensmn for atout 280K-1000 rpm.

£
O

Oadjust the sensitivity while operaliag al ranimum
Wepeed to abhain e smoothes! no load 1o full lgad
fgﬂpera'riﬂn as follows:

%The sensitivity of e govarmnar depends upon the
Epositien of the arm end of the governar spring. A
“rthreaded siud on the Qovarnor arm provides far
Saﬂiumm&m. To incregse sensitivity, move the gover-
Ongr soring toward thegovernor shaflby Inosening the
s upperlorknutan the threaded stud and tightening the
tlower rut. To decrease sensitivity, reversa the
EPFQEEdUIE-

)
VA toa sensitive setting will result in 7 surging speed
2 hunting) condifon,  an alternale ncrease and
decrease in engine spaed. An opposie sathing will
; resull in oo much speed variation batwaen no load
and full load conditions. Thus, the corract position of
Ethe gqovernor spring will result in the masl stabie
C;_) speed requlaian withou! cansing a surge cendition.
(-
— Always recheck the speed adjustment after a son-
= silivity adjuslment. Increasing sensitivily will cauze a
C slight decrease in speed and will require a slight
O icrease in the Qovernor spring tensicn.

@ Acjust the throttle slop screw on the carburetor 1o
Q allew a recammnendad minimum dling speed of B00-
¢ 100 rpm, (& lower rimamum does nat asspre smoeath
L operation under [0ad,]

anothe

JE, JC, DIB, JC, MDJB, MDJC, MILWE and
MDJF Engine Governor Systems

Tne geverngr system controls eagine spead wilh and
without load, Tha system gonsistls ol 8 governor Sup
with steel fyballs on the camshefi, a yoke, shafl and
arm; gowverngr spring and adjusting s€rew, and
linkage 1o Ihe cargurglar,

Variations m cngine 3peed changas the position of
the gowernod cup on 1t shalt, This change 15
transmitted by 1he shaM, asm and linkage to the
carguretar throltle lever. Tension an lhe gowernos
spring determines engine speed. The number ol
spring coils wsed contials sensilivity (speed drop
Irgm no load to Jull load) Mare ¢oils give |255 spead
drop Irom ng lead to ull load (greater sensitwly).

Maintenapce

Perigdically lubricate the metal govarmar lnkage wilh
lubricating graphite or lkght noR-gumming cil, Also,
ingpact the governar linkage for Dinding or excess e
slack or wear.

Adjustments

Friar to Spes R, both (he governcd specd and the
aaverncrsensilivity are adjusted with tha stud and nul
an the front of the engine air housing (Figure 11-18),
Beginning Spes A, the sensitivily is adjoested with an
adjusling ratchet.

Speed Adjusiment {FPrior lo Spec R): To adjuxt she
governed speed, hold Ihe governar spring stud in
pasition and turn the governor spring nut with a
wrenzh. For accurate speed adjustrment, usa & reed
frequency meler gn the umil's AC putput. (A
mechanical fachomeler i3 not 85 dccurate,] On
gqeacraler 5015 sel Ircqueonsy and spacd according
10 the nameplale.

Songlivily Adjustment (Priorto SpecR): To adjust the
sansitivily, turn  the JQoweinor speing  Sted,
counterclockwize gives more sensitivily (less spead
drap]. 1 the governor is too sensitive, a hunting
condition oecurs {alternate increasing and decreas-
ing spead]. Adjust lor maximuom sensitivity without
hurling. See the angine nameplate for spesd and
gensitivily settings. Aflar sensitivily adjustment, the
sSpretd May require reddjustment.

A 10=75
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Speed Adjusimenl (Begln Spec R): Adjust engire
spead by twning govemer speed adjusting  nut
(Fgure 11-16} Turn nul clackwise to ingrease speed,
counterciockwise to decrease speed

Sensitlvily Adjuslment (Begin Spec R} Adjus! ten-
sitivily (N0 load to lull load speed drop) by fUrmEng the
gensilivily adjusting ratchel nut, accessible through
nole i side of blawer housing, [ speed droas 1go
much wien g Mull load is applied, wrnibe ratchel aut
counterclockw:se b incraase sphng lension and
cormpansate for reduced rppn. An oversansibive ad-
justmers, approachmg ne speed drop when load 15
applied, may resqll in hunting condition [allernale
ircrease and decrease m speat).

OAV¥EAMS L ARH

Ty ENH QR
=L

GoW ERMOR
FLYRALLE

O ER B R
Yok

FREED AR UtTIHG
HUT

FENSTIYITY A Gl IETImG
RATCHET

SEmbn T
ATILRIT S WS
EATCHIT

anim AL
AN T ITY

Aller adjusting speed and senshivity, replace dot
Butlon in bhower frousing (air cooled wnits only) and
secure speed siud ook Aot

I the governors is either tog senstive or nal sengilive
encugh and canng' be adjusted with tne stud ar
t3chet, the sensitivity can be coarsely adpsted by
changing spring attachment on the governer are.
tloving this point further irgm the govesnar shait
docreases the governoss sansitivily,

TUAN TQ INCEELIE KFH
INDLE H*RIRE STUD 1M
FEF Tidw

OYERNON
TRk
GOVERHGN
HFAING iTuo

Lo L L
LrRINE HEPT

TN roR HIMIFLH
AFECO DROP. YHEM
SRIVET NUT

s od LU A T

BREREnAL
|'.-\. Fren
i
/ﬁf ImcEEALE
_ \i mae G

ADRUETIm;
HUT

FIGURE 11-16. QOVERNDR ADUPETMENTS
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AUAILIART SFRING USED
T IHCREASE 5SFEED

Stndard spring only wxsd for fowost spead.
Auxilidry and dfandsrd springt ara whad TG

higher ipaedid,
e g GOVYERMUR

d
; % SPRING SUPPORT
r TURE i

it

1]

X

LTANDARD SPRIMG
ADIUVSTEDR TO LO%W
PEED MTH AUXILEIART
SFRING HOT ENGAGED

SPRING FASTENED
T LEVER HERE

O

FIGLURE 11-1%. B, G YARIABLE SPEED SOVERNWOA

GOV ERHGA ARM

GOYERMDOR FLYBALLE

GOYVEARDR YORE

IHIECTINH
FuUmp

GOVERHOR 3P RING

TUAM TQ INCREASE R.P.A.
IHILD PRING STUD

f,,,—-"" IM POSITION

o ——~TURK FORHINHUK

GOYERHOR 3. SPEED DROF THEN
SPRING STUD A ADJUST HUT
COVERNGR  EpniME SPEED
(GlrwgrmOr arm mypl ‘%g:
a Plush with Bamam %ﬂﬂ NUT  ApJUSTHENT 5TUD
af hale in gevyemor shaftc g AND HUT

FIQLUARE 1114 DJA SOVERNOR ASSEMBLY [FRIOR TG SPEC AY

ey LAnQR STUD

s UTIVRTT
FLTITE L]
MATCHEY

OELATASC
. SPLLD

of
ERETPLY L il
mLE
sEHETIvE Y
AHE RLASE
B SEHETIVITT *LED
ADFULTINY

FIGURE #31-19, 0JA GOWERNOR ADJUSTMEMTS (SPEC R)
1112
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DJA, MDJA Governcr Sysiem

Adjust engine speed v wrhing Qovernor speed
adjusting nul (Frgure 15-18), Tuare Au? closk wise 1o
ingrease speed, counterclnokwise to Hecrease speed.

Ad|urs Sensitivity {no foad 1o fubl load speed drop) by
turning the sensitvity adjosting ratehet nul aoeessi-
Ble through hale in side of blower houzing. 1T speed
draps s much when full load g applied, wrn 1he
ralchet nut countércinckwise to ingrease sprirg 1c7

geon and compensate lor reduced rpm. An aversen-
silive Bdjusiment, approaching no speed drop whan
lpad is applied, may result in a hunting condition
ialternals incraase and decrease inspoed). Adjustfor
maximura sengitivity without hunling. The use of a

W ERNOR LINKAGE

ENGINE SPEED
ADJUSTING 5TUR \

AND MUT —

s _-,i

LSEE INSET Y

reec-lyoe Neguency meter willgive the most adcurate
results. On generator sets, il should be posgibla o
ac|ust for g sensitvily of (853 than 3 herz, ? hartz is
usually aitainable.

Afle* adjusting spead and scnsitiviey, secure speed
slud Iock rut and replace dot button In Blowsr
hawsing {air cooled unils only).

The gavernar cup disassemibly and agsembly is
discrssed rarher in thiz sectron.

RJC, RADJC, RGJF Governor Adjusiment

Figure 11-20 1llustrates the govarmnor system adjust-
ment procedure for (e above generator aets,

GOYERMOR
FLYBALLS

TuRM
PR A I MIME A
SPEED DROP
THEM AQJUST
NUT

TURN

TQ

lm::neu: AP M.
.|¢HOLE sPRING STUD
i 1IN POSITION »

GO EAMOR SPALNG
MUT

CIWERNOR S5PHIMNG
STUD

GOVERKOR
SPRING

FIGURE 11-20. RJC, RDJC, ADJF GOVERNGR ADJUSTMENT (SREC R

11-13

Ry 10-T5



another free manual from www.searstractormanuals.com

€CK Industrial Engine Governos System

Where enpine speed is governgr canirelled, the
governor 15 sat at the factory o allow a norminal
enginc spead of 2400 rpm arno load operalion (unless
ancther speed 5 specified when the angine s
croered).

If the engine is being run with 1he throttle wide gpen,
gither the governor i3 not properly adjusted or the
engine iz owanoaded.

Aller long usage, the governsr Speng mMay haye
become {aflgued. I the regulation is still orratac atter
properly making all Mher adjustments, install 8 new
spring (Figure 11-321].

Check cngane speed with a tachomatar,

Chect the governor anm, linkage, throtlle shatt and
lpwer tar a binding condition or excessive slack and
wearat gonnaching points. A Dinding condiion atany
paink will cause 1he governpr to act slowly and
regulalion will be ooor Excessive l0Q2eness witk
cause a hunting gondition and regulation will be
erratic. Woark Ine aran back and forth several limes by
hand while the engineis rdla. [{ eithar condition exisls,
find 1he trouble and adjus! or replace pans as
cequiired.

Linkage; The engine stars at wide opon throtlic
Adjust the length o the linkage connecting the
govarmor armto the throtilashatt and lavar by rotating

CARBLURETLA THRALDSTLE #LATE

THRQTTLE 3T SCRE'Y

SPEED
AGIISTIHG NUT =
MSEE IMELET)

THIS DISTamCE
CETERMINES SEMEITIVITY

PRICR TO SPEC. O |

FIGLHRE 11-11.

11-14

rd =

N g.l P
'

LOERHWOR TP RiMG

THIE DLETAMCE
OV EHRMINES SEHSITIWITT

S KMNOH
ARKH AHD SHAET

she ball joint. Adjust thislength so that with the engine
stoppod ond tension an the governor spring, the stoep
gn the carburelor theottle shall just contRcts the
urderside of Ihe carburator bawl. This setting allows
immediate cantrol by the governge altar startiag. It
also synchronizes the travel of the governgr arm and
the throdtle shaft,

Speed Adjusimenkl: Tension applied to the governor
spring delermines engine spaed. Incrédsing spring
tensian ingreases engine speed, Degreasing gpnng
tension decreases engine speed. The no lgag speed
ol the engine shautd be slightly higher than the speed
requinerments of e sonnected load. For example: 1l
the connested load s 0 tunt al 2310 rpm, 32l 1he no
inad speed of the angine at about 2400 rpm. Chech
spead with a tachometer.

il a speed agjustment is noeded, luen the speed
adjusting rut 1o increase the speed or ool o
decrease the speed [Figure 11-270

Sengltlvily Adjusiment: Engine spead drop fram mo
lgad b fall load must be withlee 100 pm. Check the
enging speed with no lead connecled and again aiter
connegling a tull rated [oad.

Governor sansitivily depends upon the position ol the
arm end of the governer spring. A sliging clip or
grogved head slud on some models provides for
gdjusiment. Toincrease sensitivily. shift the adjusting
clip toward tha gavernor shal—or Wren the adjusting

LRFFD

NCHESS,
’IIJ'E cFrEn:,EH“

LiskRAGE

GOVERMGT
EHAFT vOuE

Lo GoVERNGR SYSTEM PRICR TO SPEC D
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glud clochwise. To decrease sensiivity, shift the
Adjusteg £1p 1ward the dnkage end of the governor
arm—o© tur she adshing siud cocnterciockwise,

Too sensilive @ setling will rescll in 2 sdging speed
condiion. An opposite setting will resull in 100 much
speed variation between na load and full load con-
ditiores. 1hus, ihe correck pogitien ¢f the ciip [or stwd)
will resuoti in The mast stable speed regqulatan witham
CaUsIing a surge condibitn,

Always recheck the speed adjusiment aler 3 sen-
silivity adjustment. Increasing sersitivity will couse a
slight decrease in speed and will require a slight
inCreass fothe gowernar spring tension.

Throttle Slop Screw: "ne throttle stop gorew should
bBe set 2% 1732 inch (&.72 mm) distance from 1he
manifald when the enging is operaling with no lead
connected (Figure 11-229.

Yariable Speed Govemor Adjusiment: These engines
are zdapted {or use where A wide range ol speed
setlingsd 1= desmed. Engine spood 15 controlled al any
qiven peint bebween miniresen and maximum by
simply adwstng the speed lever an the blower
howsing until the desired spesd is reached.

STAATING PDSITIOH -
YHROTTLE
[ STOP SCREW

10LIMG PO% TISH

-
THRSTTILE
£ STOP BOES =

—— MANIEALD — =

—— gl BN I

THAGTTILE SET THIS CIETAMCE ~F
i1 PLATE AT 1702 WHEH PLANT |5

AUNHIHG AT MO LOAD

FIGUAE 11-22. THROTTLE STOP SCREW

The wvariable speed governor dosiqn gives  an
dutcmalc decreassa it sensitivity when enging spood
15 inoreased resulling in good stability at all speeds.

To adjust the variable specd gevernor, refer to Figure
11-23 and the following:

1. Bun 1he enging and mMake necessary carburolor
2djustments

2. Adjust the throtlie stop aorew on e carburelor to
g minimum idling speed of 1450 rpm 3o the
Qouernar spring ¢an hold the asgine speed at
1800 rpm. [A lower min=mum does not assure
smcolh cperation under laas.)

3 Adjusl gowernor Spsing tension for menemam
speed. Shedt the fever to the minimrum (slow)
positian and with no lzad connected. agjust the
spring tengion for abom 1500 rore.

4. Adjust the  sensitivily while operating ad a
mMirimurn spead o attam 1he snoothest na load ta
Eull Ipad operaficn as 1oliows:

To decreasn Sarrsilivity [allow more speed drop
from o load 1o full foad oparztion): Mowe The
QUVErnOr spring oulwards inte a dilferent groove
of hleanihe cxicns-an (g on earlie s models, tarn
the sansibivily sorew outwards ) sa 1hal the poinl of
pull by t1e spring is noved slightly away from the
governor shait,

To increase sersihivity {closer regulation by the
gowvernos that germits less speed drop from no
283 (o tull lgad operdton): Move the governor
spring inward 46 a ditferent grocve or hale in the
extension foron egrlier rmodels, tuen the sangitig -
by sorew inward ] sohkat the poind of pull by spring
is movec slighily closer to the govarnor shalt,

- Aoply full load and shift the lever until the entging
speed reachas lhe desired maximum speed. Set
the screw in the bracket slat to stop lever trave| ol
the desired maximum 1ull Inad speed postion.
Approximately 2000 rpm s the recommended
maximum jull 1tad spesd for conbnuous gperg-

on., The speed musi agras with the 1oad re-
l:'.|LiIlE'I'I'IEI115.

tn

Pk g wimd nl ww -~
ugmp Ll e Lt

HAXIMUM SPEED REF

f DETERHINES
" SENSITIVITY
T T GOVERHGR . afEy RETﬂH\ GOYERMOR
! SPRIME. —~— 5P HiNE
HEILYU T AEHIR—y) - ﬂ-\"!ﬂHﬂﬂ ARH ‘I ! _'“ll

HOVWE GOYERMOMR SPRING =
—ter 1A BT -l
A LA EL M Wkl W

THI% DIATAHCE

FTGF _ !
SOV ERMOR COYERNOR GOYERWOA
LiNKAGE SHAFT ATH
GOYERWOA ARM
EXTEHS N
FHRURE 11-23. YARIABLE SPEEG G OVERNDA
Rer-10-75
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CARBURETOR
THAGTTLE THROTTLE FLATE

STOP
SCREW

HIGH SFEED
GOYERMOR SPRING

GEYERHNOAR LOMTROL
LIHEACE

THIS DISTANCE
DETERMIMES SEHSTITY

GOYERNOA ARM =
AHG EHAFT

Lith

GEWERNDA {UPF

GOVERNOR SHMAFT

TOKE

FICURE 11-24, TWQ SPEED GOVERKWOR

Twe Speed Governor (Electric Salenald Type): Low
speed 18 contredled Dy the low speed gove mor spring.
High speed i3 conirolied by both geyverngr sprngs
(low speead and high spead Springj.

Tg adjusi e lwe spead governot, Toll 0w the steps a3
pullined helew and refer bo Figure 11-24.

1. Run the engine and make necessary carburcior
adwsimenl.

2. Adjust low spead spring lension for Ihe degired
Iorw zpeed [recommended minimeum idling spead
ol 1500 rpm far enginas cporating under load at
idle speed). Degreasing spring 1Ension decreases
engine apeed, Ingreasing spring teRSion in-
Craases engine speed

w LA

GRDVERNAOR ARM
AMO SHAFT

3. Adjust high specd spring tensian By turmng the
plunger on the adjusing slud (with tocking ruot
lasened] 50 when the plunger is pulled all the
way inta the sclenoid it gives the desired high
spesd.  Approumalely 300G rpm 12 ihe
racommended maximom fall oad spead o Son -
tnuous operation.

Ealteme tanyion on e high spead
govErnEr aprng will ceuyy damage b \he

awikanodd col, Tenslon musl be ots erough =¢ thal ihe
plunger will pull aH 1ne way ity th y sclenaid when sparmting

2% high speod. Empraper lenslon dees nal alow the eanizcl

poiris 1o opan wilnin the sokenold. This CoRdilion causes bhe

solanold eoll 4 ayerfedt,

. Adyust the sensilivity for high speed operation to
attain the smocihes! ng lpad 1o fuli 154d opera-
Eacrre,

AnOR
WA

S0
- o

BOVWERMOR
BRACHET

GOVERMQOR ARM AND SHAFT

FIGURE 11-35 TONSTANT SPEED GOVEAMOA
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To decrease sevsiivity [allow more speed drop
ror nofoad to full lnad operation): Mova 1he high
speed governor sprmg pabward irlo a diferenn
hiele in the bracket so that the pomt of puil by the
Spring is moved stightly away from the governor
ahafi.

To increase sensilivity (cioser regulatinn by the
gowermnar 1hal penmils less speed drop fron ra
load to full load operation): Move the higl speed
governcr spring inward to a ditfarant hale of the
brackel so that the poinl of pull by the spring is
mowved slightly cloged (o 1he governar shatk,

The low speed governor spring normally requires
no sensiivity adjusiment and can be maved to
angther hole in e bracxzet ‘o allow proper
adjosiment gf 1te high spocd sensitwity. If aen-
sitivily adjustment is raquired forfow speed, Mo
the low speed spring in 1the same manner as
instructed for the high speed spring.

Conzlant Speed Gaovemor The CCE  industhal
enging oomes fram the faciory equipped with either a
frons, right or latt. ar rear pull goawarnos assembly. The
cusiomer must stipulate when ordering 1heé governor
Jdesired.

2n the front, rightand lalt controlled models, connoe
the tustomers’ thratile cable to the govamor spring
that = altached 10 The governor arm. On the rear
controfled model, ne governgr arm s uged. The
qovernor spring attaghes directly to tha gawarngr
linkage bracket. See Figers 11-25 dor an illusirated
vidw 0! tha constanl spedd gove mars.

HiGH SPEED
ADJUSTMENT

THRGOTTLE
COMTROL ROD

CCKA Tractor Gevernor Adjusimeni

Low Speed Adjualment: A tachomedar (eleciric or.
mechanical] ig required 1o ageurately 52t the gowvar-
nor Spodd.

1. Usa a serews river bo gaocorataly adjus: the thrott e
stope sCrew (A} Yo 1000 rpm when carburetor
theottla is heid cloged [Figue 11-28).

2 Headjust the carburetar idle mistura (B) so
coging runs smoothly,

3. Check the adjuslman! made i Step 1 and read-
Just thee minimum idle spead if Nnecessany,

4 Adustihenuts sothe eagine will rurnal 1200 rpm
in the “slow” position. Tomnmcrease speed, turn the
nuts clockwise, 1o decrease speed, foin goun-
lerciackwise.

3. Turn Ihe two nU1S Securely againgl each othar 8o
they will stay in position.

CCKB TRACTOR GOVERNORA

[l 1he govarnar reguisgs readjusiment, observe the
follewing:

Low Speed Ad|ustmenl: A tachometer is required to
accurately set the gavernpr speed.
T Use a screwdriver 1o adjust the low speed stop

SGrew 50 the engine rurs ar 1200 (= 100) rpm when
fhe (h<oita is hald closed,

2 RAeadjus! the carburelor idle mixture o the
enging runs smoothly,

3 Gheak adjustment mada in Step 1 and raadiust
minimun ile speed il necessan.

1DLING P05 TIEH

FIGURE 11.26, TRACTOR GOVEANOR ADJUSTMENT

11-17
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2.

THESE TwO SURFLCES SHOLULD
ToOWIH WHENM THROTTLE 15 1M
FLLL SFEEQ FOSITION

CABRBLE GLIP
SWIVEL

S Do° FLILFS 143 asolio
BERNDIMG PLATE A HER
REIWNSTALLING CADLE CLIP

CLRBURETOR

S~

Y Low SPEED
T ADJUS THENT

SwWIVEL PLATE

Ay ERR DR

FPRND

ROTE. HAOLE 1M STUD
Srouh B HORIZOMTAL

AQJUSTING B 1UD

APPROX, dr1e"

FIGURE 11.2]. CCKB TRACTOR SOVERNOR

High Speed Adjusimenil:
1.

Move the engine speed control all the way ahead
ko Lhe last” posibion.
Turn 1he adjustment nuots (C] clockwhisa of

counterclockwize as required so oengine rung
belween JE00 and 2850 rpm.

m Evbglne wid mob deshgned lo oparate 8l
spesd grasbar than 3850 rpm.

. Taghten Lhe 1we nuls against each other so they

will stay in pozilion.

11-18

Claaning: [nspegt tha gavernor linkadge, spangs. eto,
tar bindirg or wear. Clean often in dusty cordifions.
Elow dust and dirt Irom linkage wilh compressed air.
i5a am approved solvent and apply wih a 200 brush
10 remoye BXCeSsive Qrease or gil

High Spesd and Cable Adjusiment:
1. Mowe engine spaod controb on tractor to fast”
posibion.
2. Wilh speed contrgl in Tlest” posilien, the spagd
contral cable shayld ba holding governor swivel
aganst s12p on governor base plate.

Fev 10-T5
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CAREBURETOR

FIGURE #1-28. CCKE CONSTANT SPEED GOVERNOR

3

IT spaed adiustmant (8 nacessary, remove caale
hewsing 145 inch {316 mm} trom bate plaie
mounting edge and ysing a #° pliers reinstall
cable clip.

Bendhrg tha bace plate will cause mig-

ol igrnmenl beiwesn swinel plake and [he
¢ige of bare plale,

4. Back off from “"fast™ position on throttie contre!
arm wnb:l inrer cable moves forward abow 1715
inch (1.598 mm),

5. Hod the swivel plale against 1the stop edoe ang
tighilen the swivel serew. Aecheck (o seeif eonirp
pulls swivel plate against il basa plate.

B With ergine ronniayg, leosen stud adusting nuis
ard turr toward spring [(left) 4o ncrease gr away
from spring (right) to decréase the high spead.
Tighter nuts and check spesd.

7. Top spaed at no load should be 335D {4 100 rpm.

CCKB CONSTANT SPEED GOVERNCR

The slandare goverror 15r the COKA = 5 constant
gpeed qovesnor. It is equipped wilth 2 gavernpr arm
exiEnzion with gither & erght, frant. left or rear pull
Irom the Governararm The govaror spring is usually
connesied to g remola cable or rod 19 8 console. Ma

adwistments arc made with thos bype of governar.
Senslivity Is constant,

Chack the governgr arm_ [inkage, throltle shaft and
iever lar binding or excessive wear at connetling
gointg, Binding at any point causes the governor to
act siowly and regulabinn 49 be ppoor. Excessye
loaseness causes hunting and regulation is arratic.
Work the arm back and forth several timas by hand
while the angire ia idle. Replags parts as needed.

CARAURETOR
THROTTLE RN

CAnMRETR

THIS
NS TANCE
BETER-EMES

FEMHTIYVITY
——

i Mamg !
150eaTIvE |
| |

| LER
| SEHATIFE |

THAGTTLE
FLATE

GOYERNOR BALL
FPILHE REACKET : ImNT
|
COYERNGA =_.'
SPALHG »
l SOYERNDH
[0,
E = GaYRRNDR
EE HAFT
¥
1 PR
AOMETIHG STUD

T’EUTEHHDH AOJUSTHENT

FIGURE 11-3% NH COVEANOR ADJUSTMENTS
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NH, NHA, NHE, NHC Industrial Engine
Gavernor Adjustment

Where engmne speed 15 gowernar conirolled, ke
governor i sl al the factory to dllow & nominaf
engine sgeed of I600 rpm at no lnad aparation (unless
another spacd iz specified when the engine is
oyderad]. Proper OQoyernar ad]uslmant i= e af the
mgst imponant laclors in mainfaining the power and
spead dasired tram the engine.

Linkage: The engine slans at wide open throtie,
Adjusl the length of the linkage connecting the
governor arm to [he toroltle arm by ratading the Bail
jnint houging. Adjust dhe fength so thal with the
enging stopped and fension on the gavernor soring,
Ihe stop an the carburetar throttle lewver is 1,32 inch
(.79 mmm} from the carburietor siop bass. Thissetling
allows immeadiata control by the governgr after slar-
ling and synchionizes travel of the govemorarm and
1he throtlle shaft

Speed Adjustmenl: Tension applied 10 the gavernor
spring determings &ngine speed. Increasing sgring
18nsion increases anging speed. Decreasing spring
Wneion desraases enging speed. The no load spasd
af the engine should be slightly higherikanthe speed
requirements of the connected load, Forexample: 11
lhe connegled load is to turn at 3510 rpm, zet the no
-nad spaed ol the engine at atout 3B rpm. Check
speed with a lachametar.

& specd adjustment is naedeqd, lurn the speed

adjushing nut in 13 increase the speed of oul to
decrgase the speed (Figqure 15-23).

COMTROL AR

Sensilivity Adjustment: The eagine speed drap Trom
na lgad ta 1l lnad showkd be no less than 100 rpm.
Check the engine specd with na load connected and
again atter cornmesling full lead. Co 0ol exceed S000
rgm al no lozd.

The sensibwily o the gouwerngr depends upon 1he
position gf the arm end of 1he gowemo? spring. A
series of holes in the governor acm proviges lor
adjustment. Ta mcrease sensitivity, mova the spring
tewward the governdar ahaft, To decrease sensitivity,
move Ihe spring toward the linkage end of the
Govasnor anm.

H the sething is too sensilive, a hunting sondition
talternate sneseaze and Cecreazain engineg speed) wili
resull. [Tthe setting iz natsensitiveenough the speec
variation betweer nolpad and full Iaad gendilions wiil
be oo greal. Therefore, the correct senarivity widl
eesull in 178 most stable speed requlation wilbaut
cauvsing a surge Sandilign.

Always racheck the speed anjustment alter & son-
sitivity adjustment. Increasing sensitivity will cause a
shgnt decrease in speaed and will equire g slignt
INCTERsE in the Qaverngr spring tenseon.

Yariabte Sgeed Govermnor Adjusiment: These enginos
arg adapled Ior uze where 3 wide range of spaed
seltings is cesired. Engmea speed is canirglled at any
given pont between minimam and masimum by
shiling the speed lever on the olower housing omtil
the desired speed is reachead.

Tha design of the variable speed governor gives an
aulomatic decreaseg in sensibwity when the speed is
ingreased and e result is good slability 2t all speeds.

GROYERHNOR
SPRIMLF

GETENT SFRING
P TIOHALY
FORLOCHING AT WiHI-
MU SFEED
MAYXIMUM SPFEED
STOF

L XA s
~ ]

GOVERNOR
SFRING

i, GOVERMOR AR
B, - EXTEMEION

MOVYE GOYERNGR SFRING.
—— e MGREAEHBITIVE
— LEBN 3 M3 TIVE
THIS DNSTAMCE
RETER MIMES
EERSITIVITY

FIGURE 11-30. VARIAHLE SPEED GOVERNOR
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DECAEANE HRppkly

HENIWMUM SEidh mTOR

O ' E P u.n-mr:/
-, DEVEMM QR &y

EKTENPlDN

AOWERNOM Lk A GE

MMM EEEED: BTOR

FIGURE 11-11. YARIABLE SPEED GOVERNOR

T adiust the vanabis speed governor, reler ta Figure
11-30 and the lellowing:

1. Run the engine and make nacessary carbureinr
Bdjusimcnts.

2. Adjust the throtle slep screw on the carburelgrto
Allow & recommended sarmimum idling speed of
B0 rpm, {A [ower minimum docs not assure
smooth oparali¢n under |oad.}

3. Adjust the tension of the governor spring for
mirimwm speed. Adjus! 1he speed spring 50 that
shiting of the speed lever will give a desired range
Ot speeds. First, shifl the lever 1o minlmom (low)
pogilion and wilh no load conneclad, adjust the
spang wension for abouot 1500 rpm.

THR&4TTLE STOF
SR EW

CARBUREY 3R
THEOQTTLL PLATL

ADYERMOIA CORMNTROL
LIt A S3E

SCOVERWOR SPRING

WERMNOR
e aftr

W SPEED
ETD'E"&ADJLI STMENT

SoWEANOR
EHAarT ¥ORE

FIGURE 11-12 BF TRACTOR GOYERMGOR

11-21

4. Adjust the sensitivily while operating at mirirmum
Speed ta attain the smoothesi no load ta fll load
operation as fallows:

To decrease sangitivity {gllow mare speed drop
from no load to tall load opacation): Move the
governor spring odbward intg a different grocye
ar hglae in the axlansion arm.

To mcrease zersilivity {vlpser regulation by the
governor which permits less spaad drog fram no
lozad to full load gperation): Mave the governor
spring inward inte adiMerantgroove or holain the
extensian arm.

S Apply a fll load and shift the leyer wrlil the
engine specd reéaches the dasired maximum
spocd. 3et dhe screw in tha Bracker slof 1o <top
lever travel &t the degited maximwm full load
speed posilien. Approxernalely 3003 rpm s the
recommended massmum ful 1pad spaeed ler gon-

hrueus cperation. The speed most agres with the
Ipad requincrnents,

BF Tractor {Govermor

The 8F {rasior engines are adapfable 1o 8 wide ranga
o spoaed sellings. Zhilting the throtlle lever on the
dash panel of 1he fractpr controls engine spead,

Check Iha governgr arm, linkage, throltle shaft and
waar al connecting pelms. A binding condition a1 any
pLIiNt causes the governor 1o act slowly and regura-
tion to be poor. Excessive [Dosaness causes a hunting
condehan and erralic requfation, Waik the governgr
arn gack and forlh several limes by hand while the
enging % wling to cneck tor aboave conditicns.

It the governar is hunting or not operating proparky,
adjust as follows and as shown in Figura 11-32.
1. Ensconncot linkage (&) Hom one of the hales (5.
2. Push linkage (A)and governararm {B) as lar back
{toward carburalor as thay will go.
3, Holding hinkage and govarngr arm toward direc-
ban of carburetsr, insart end of linkage into

whicheyir hale () in the governor arm |inas up
line closesl.

Ray 13-78
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THI=
HETAKLE
OF TFRHMIMES
SERSITIVITY

H1RE
SEMSITIVE

L E%%
SEMEIT IVE

O wERMHOR
SERTMG

oW EAMGR
LN KAGE

SGAWEAKMOR SFRING
BRAACEET

o

xL

!

(W EH MO
AR

e e LEWEM DRACELET

A IS TEHG PLATE
T CLAME NUTS

FIGURE 11-33, BF WELDER GOVERMOR ADJUSTMENTE

The quwesnor control spang 1 factory setinlhe top
hale af the govarmar conteol shaft krackel. To in-
crease Ihe sensitivity, mawe the spring loop inlo the
hole nearest the contrpl, Te degreasa the sansitivily,
move the spring oulward. After the sensilivily has
been sed, adjust 1he low speed with The adjwsiment
screw on the gantrgl wire hracket.

BF Welder Governor Adjusiments

Engine speed i3 cardrolled at idle (approxmalely
2200 15 2300 rpm ) and maximum {approsimately 3600
rpm) by shifting the governor controd leverup farhigh
speed and down lor idhe,

The design of the governor gives an automatic
decrease in sensitivily when the speed is ingreased
resulting in goad stability at both speeds.

11-22

Allow the enging 1o reach normal oparaling
tarnperziure efore making adjustments Ifthe enging
is running with tha throftle wide open, eilhar the
governar i3 not prapetly adjuated ar the énging s
awerleadod.

Linkege: The enging starls 31 wide ooen throttle. The
length of Ihe linkage connecting the gévernor arm 1o
tac throttle arm is adjusted by roating 1the oall jeint.
Adjust length 20 that with tha engine stopied and
"ensipn on the governdr sprindg, 1he [ower stop on the
carburetor throtlie lever is 1432 inch (0.7% mm) from
the stop pun. Thig selting allows immcdiate control by
the governcr alter starbng and Synchromoas travel of
the qovernor arm and the throtlle shaft.

Aer 10-T5
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Speed Ad|uslimanl; The lension applied to Ihe HOVET-
nor o sprng determines engine spead: Increasing
SpEing 1BNSON NCreases engine spéed; decreasing
speing tensian decredses engine speed. The no-load
speed of the enging should be slightly higher than he
speed requirements of the connected load.

It a specd adjustment is needed, um the speed
adjusling in io increasa the speed ar out b decrease
the speead,

Thi sensitivity of the gevernor depends an tne
posilion of the arm end of the governar spring. A
threagded slud an the governor aom provices for
adjustment. Ta increase sansitivity, move ‘he gowver-
ror spnng loward the governor shatt by lurning the
Bcraw in; t desroaer sensitivity, move the governps
5pring away Irgm the govemgr shaft by turming the
SCrew Ll

BF/NH POWER DAAWER GOVERNOR
ADJUSTMENT

Govarmgr adjustments an the 4.06F 2nd 6.0NH Power
Orawers are the same. Belore making govarmor
adiustments, run the unit about 15 minules ynder
hght load 1o reach normal operating tempesalure. If
the ovarnar is completely out of adjustment, make 3
Zrelimingry adjustrnent al no load b ticst rezch a safe
vpltage operaling speed.

Engine speed determines the output vollage ard
qurrent frequensy of the genarator. By ingreaging lhe
EnQing speed, generator voltage and frequengy are
increased and by decreasing the engine spresd,
QETergldr vollage and irequency gre decreased. An
accurale vollmeter o frequancy meter [preferably
buth) should be conmectad to the generalor DUTEUT m
order to correctly adjust e gevornar. A small speeg

THRGTTLE
STQF 3SREw

LI%kAaGE
i AL USTHENRT
LODSEN HUT
FQR LELRE

drep nol neticeable wilhout instruments will resaltin
an gbjeslicnable vollage drop. Check enging spead
with a tachometer.

Linkage: The engine starts al wide open throltle.
Adust the length at the nnkage connecting the
Sowernorare to ke throltfe shaft and Jever by roteting
the ballraint. Adjust this length sa that wilh the engine
stapped and tension on the governor sprng the SO
on the carhoretor Ihratile levar just contacie the
undarside of e caruretor bowl. This sethng allows
~mmediate cantrsl by The gavernar alter slaring. 11
4150 gynchronizas travel of the governor aem and 1he
throttle sha.

Speed Adjustment: With ke warmed-up unit
operating at no load, adjust the temsign of Lha
gavernar spring. Refer to the Voltage and Spega
Charts. Check the voltage and apeed, first with no
load connestrd and agan with a full loag. Adjustihe
sensnivily 10 give tha closest regulation (leas! spead
and vpltage difarénce botween ng foad and tuil load)
withgt causitg & Aunting condition.

Ta ingrease soasilwily (closar regwlation), shitt the
spring loward the govermor shaft,

A adjustment 1or 1ep mueh sansitivity will caugse

dlternale increase and dagrease ol engine spead
{hunling}.

To denrgase sensiivity, shift the gpring roward the
outer end of the governor arm. Too litle sensitivily

will Fesult in boo much difference in Speed betwesn no
I2ad and full 10ad conditions.

Any change in tha sansitivity adjustment uspaiiy

tequires 4 compensaling speed (Spring tension}
arjustmant.

YOLTAGE CHART 130 waLT
FOR CHECKING 1 PHASE
GOYERNOR REGULATOR 1 WIRE
L Lt ] 128
MO-LaAD WOLTAGE
I LT 1ig
FLILL =LA WOl T aedSip

SFEED CHART FOR CHECKING
GRYERHOA AEGULATIOHN

MAXIRIM NO-LaOAD ZPE ED (RFH] 18]
HERT I (CJARENT FREQUENTT] ¥ ]
HiMIbY Ful L-LOAD SPEED (AP . I17ia
HMERTZ -y

FIGURE 11-3. PFOWER DRAWER GOVERMWOR ADJUSTMEMNTS
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SECTION 12.
LUBRICATION SYSTEM

Inspection and Repair ..o i i e e ieeas
3 1 4T

O LINES . oe o i e
VALVE COMPARTMENT OIL DRAIN
QIL FILTERS

Qil Prezssura Swilch, ..., 0 e oo,
LOW OIL PRESSURE CUT-QOFF SWITCH
T ]
T aney Ry . o e e e ee s
Centrilugal Swilch
Wty
1= = - L
BRI Y e e e e e e e
LOW OHL PRESSURE CLT-0FF SWITGH
FIELDY IMSTALLATION—CCH EMGIME . vt rernrrins.
LowW OHL PRESSLURE CUT-0OFF SWITGCH
FIELD INMSTALLATION—J) SERIES
QL COOLER (oS Nl o e e e e

TABLE 12-1, LUBRICATION SYSTEMS AND OIL FILTER NUMBERS
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Cman engines use both splash and pressure lubrica-
tion. Table 12-1 lists Ine variaes Opan engines and
their metheds of lubrication. Engines equipped with
Pl flow il dilers and the litar parl number are algo
listad 1n Takle 12-1.

SPLASH LUBRICATION

Splasn lubncated engings pse an oil dipper allached
to the connecting rad, The dipper picks up oil and
splashes il 1hroughouol the crankcase and valve ara.
When overhavling the enging, inspect the dipner for
bends. Replace if damaged.

FIGURE 12-1, 5PLASH LUBRICATION ST5TEM

PAESSURE LUBRICATHON

Tha pressure lubrication systems uged o mos: Orar
engines are shawnm Frgura 12-2. The dil pumgp picks
up the oil Iram the sump and pumps it 1hrough the oii
filter—whean a filter is used,

Hetall anglnes pro equipped wiih anellillter. Table 181 MR
which cngingx uze ol Niders,

After lgaving the fiter, ol moves through @ drilled
passage inle the main il gallery that exlends the
langth &f the evlinder block, The oi then flows ender
pressre to the mam baring journals and 1hrough
drilled passagqes in the crankshah, to the connesling
rod bearings. Qil also flows undor pressura Inam the
ol pallery to the camshatt bearing bosses, On.J senes
Bngines, oil is pumped thraugh oil ines, 16 the kop of
the rocker box covers where hine hales in the pil lipes
allow it 13 spray over the rocker arms and wvalve
asgamblias. Qil then draing down through the
pushrod holes {ubacaling the pushroos, lapoets anad
cam lpbes. On J Sores angines, oil spray also
lubrecates the eamzhaft and pistan pins (rom 3 spun
hole in the connecting rod.

FIGURE 123, OIL FUMP LOCATION

All Oran engines yse a crankease breather system ta
gid o controlling exhdwst emiss ons.

MAINTENANCE

Feriodic o syslem maintenznce incledes chanrging
crankcase o, replacing gil diliee cleaning the
crankcase Breather and cleaning the rocker hox oil
hres. Table 12-11i513 the orl tiler part numbers for all
Qnan engincs 3ee approprigle Onan Dparator's
Manual for recommended ouls.

QOg nel remeava the il dipstick while the

enghie |3 runming. Gl £en blow aul ¢ Lhe ail
HIn fube casming Injury.

GiL PUMP

A gedr typa ol pumg 2 used on Onan engines. The
crankshalt gear drives the pump that mounls on ke
‘ranl of \he engine blogy (Figune 12-3).

Ramoval:
1, Drain crankraza oil,

2. Remopve the gear cover and il base (see Sectien
14 ol this manual).

3. Linscraw the intake pump from tha oil pumg,

d. Loosan the two cap screws helding the pump and
remove .

Inspeciion and Repair

Except for gatkets, component paris of the il pump
are nod availghle If the pump i3 excessively warn,
replaceil. Dizassarnble the piemp by -amoving the 1wo

RAaw T0-r5
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CAANALASE
BREATHER

45 ENGINE

FeE AR LRANT.EHAFT
EHE A HE-HD 1

L FAEAOUHE I
HELDE wALWE Il

PRl LT
oo meakibs

CRARRCALE
BREATHEM ._

BT PAlt wilL WE

JBE ENGINE

FuHP

RE& R
CRA4rpEHAFT
BEL R~

ax A 3saar

Qi "mESSURE
RELEF Wil E

! EIL IMFAHE CU8

N8 EHTINE

CHAHK E!EEE
BRERTILA

B0 AR
YALVE ™

oA EMGINE

FIGURE 12-2.

PFAESSURE LUBRICATION SYSTEM Fau 1075

12-2



another free manual from www.searstractormanuals.com

LRWEN BEMAH
BLgy
CRIVE SEAR

BODY GASKET

CRrvE BRAR AMND SHAFT
FIGURE 12-4 il PUMF ASSEMBLY AMD GAZKEY

cAp SCrows holding the pump cover o fhe body.
[mspact for excessive waar in 1he gears and shafts. To
impreve pump perfonmances, adjust 1the gear end
clearance by changing the gasket 1hicknoss belwaen
the pump bBogy and cower (Figura 12-4). Llse the
hinnest gaskel that parmils tree movement ol Ihe
purre shadt. il all parts when assembling 1he pump.

To measure the gear geearance Betweaen tne pomp
gearsand cover, place gears in the housing. As shown
.1 Figure (2-3, place a :traight edge on the pump
tody acress tha gears, then check the clearancs wilh
a leslar gauge. T excessive clearance is avigant,
replace the oif pump. IF tha Slearance belween the il
pump gear teath is exgessive, replace he o pumg.

Insiallation

8etare installing, il the pump intake and outlet with
oil to engurc that it 15 primed, Moundt the pumg on 1he

STRAIGHT EQSE

T ORIVE anD
CRIVEN SEARS

CHL FUMEF HOUS NG

FIGURE 125 CHECKIMG QIL PUMP FGQR WERR

12-3

enging and adjugt for 005 inch (G127 mim) claarance
between the pump gear and cramkshafl qear. BMaunt
the mtake cup on the pump s it is parallel to the
batiom of the crankcase |nstall the gear cover and &il
base Fill crankcass wilh oil. Start engine and check
lor propeer il gressune.

BREATHER SYSTEM

All nan engines have a crankcasa bregther syatam,
Clean crankcase breathers after avery 200 hours of
engine pperalign with g suitable solvent. Figure 12-6
ilustrales the typeas of breathers Jsed,

OIL PRESSURE RELIEF VALVES

The @il orassure relie! vakve is in the cngine oil line and
aantrols Gil pressure by returning excess gil back to
the crankcase. The walve ngrmally opens at 25 psi
{173 kPa). A plunger sligking closad causes hegh ail
pragsura, a plunger aticking opencd cawses fow il
pressura. To inspect the valve, 2ee Figura 12-7.

AFARL RERAIHG
FLATE —=
=,

QIL aT-Pasl

DIL PRESHLIRE RELIEF VALYE
ADUUITMENT

CW-INCREASE
LLY- DECREAGE
HEFER TO INSTRULTIONS FOR PROPER
E RE

SETTING OF THE QIL PRESSLUR
YALVE ADJUGETMEMT SCREw.

HH, CCK EHGINES

FIGURE 12-T. OCIL PRESSLIRE RELIEF YRALVYES
Ry 1475
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oaTATHER TUAL
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| LoemaMHECASE

BREATHER
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CAREBJAFTOR

BREATHER WwALWE

(KEEF I7 Cl ERK] e
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TUBE
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AR AWM F:LTEA

L. Lkl SERIES
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W yiE T:0RAF FRCH
ASSEHBELYT B T
CLEAKER
HBREATHER

TOBL BaFrLE
[‘emowao artdther cap. Pemave walve fram
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mith mur'oreded ¢lec townrd ang ne af
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(REGIN STEE ¥

AP AMD wAL vE

BAEATHER TUBE —
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e RING
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TLAME
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FiLTEA [}
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PULRATION
DAMPER
DESIGM

Gl QRAIN

FIGLIAE 12-6. CRAMKCASE BREATHER SYSTEMS
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On J geiled gEnaralor pgs, remove the generator 1a wark on the
retlel valva.

1. Lingciow the recessed plug.

2. Lt aut the 5pring and plunger assembly.

3. Deternwne the wvalve opcralian by comparing
gpring and plunger specifications follovwing:

Plunger Cvameler............ S35 ta 3380
{B8.54TT - 8.5852 pmy
Spring Froe Lengkh oo, ... FeS1ET 4 1516

{68.7375 - 1.53875 mm)
Fpaing Compression @& 1-3M18" (30163 mm}

2225 |b, (153555 kPa
2335 b, (191115 kPa

Or CCK and MH engines, the oil pressure should be
belweaen 20 (138 kPa} and 35 pounds (242 kPa). To
incraase oif prezsure, loogsen the leckrul and Wen the
slud inwarg. To docreaze il pressure, loosen tha
locknat and furn the stud outward. Tighten the
tocrrat sagurely atter making Lha adjustment,

OJL LINES

Al enging overhaol fime, carefully claan all 6il hnes
wilk a suianle aleAning solvent. Blow them gut with
conipressed gid.

O senes engines flish the rocker box lnes with
c'eaning selvent and use a bing wire to clean the hna
hgles in the linc (Figure 12-8). Reach the oil gauge
Cassage by remaving the gil hler mowntiryg plate, Al
exernal il lines, e racker box il kne ard the

intermal oil ling ta 1he réar bearing are splacesble i
damaged.

VALVE COMFARTMENT QIl. DAAIN

A grain hole from 1he valve compartment enters tha
crankcasc. Penodically inspect this hole and keep
unobsirocted o provide proper dralnage.

FLUSH ROCKER BOX OIL LINE WITH
E'L"-IIIE?LEAND CLEAN HOLES WiTH FINE

FIGLAE 128, CLEAHING J SERIES GIL LB4E

OJL FILTERS

2gme Onan engines usa a full-fHow oil fitar Qi is
fillered enroute tn the bearings. A by-pass permits
pnlittered @il ¢ reach the Bearngs i the Nlter
becomes clagged, fteplace the ail filter after avary 260
hours of engine cperalinn. To changs $he oil lifars
1. Oran crankoase pit,
2. Place a drip pan below thea filler.

3. Unscraw the ol liler counterclockwise, wsing
toth hards or gn Onan lilter wrench.

4. Clean the dilter mounting area and lubricaie the
filter qaskat with enging oil.

4. Turn the new filter on hand tight and then one
addibianal khall wen,

B. Refill the gengine crankcase with Ihe recarnmend-
ed oil, ran ihe engine and check tarail leaks atthe
filter gasket.

m Do nol gwae-tighlen the gl Kiler, Be kure ring
1% Imatalled Around gl 114y, THLs ring =1 kg

am alr znal g prevenis loss gl conling &L

Cnange the eil filter more often il the i bocomaes
excossively diny. This imay agour during exlremely
dusty carditions of freezing temperalures. When
liling the crankcase with new o, allow 172 quart
(473 [it] extra to compensate for the new {jlter,

D mol ouertil] creen kease. Dg ol yWag naryjies
D% ol 0o pot mia brands or grades of mobor
ol

OIL PRESSURE GALUGE

Zome COK, NH and J sores units have il pressure
gauges [Figure 12-8}. H {faulty, replace it, Remove with

—
ar '

FILLER &
TLRF—

_ e = — — e s e e . .

FIGUHRE 12-9. QIL PRESSLURE GALMIE
Hey 10-7%



awrench and screwinanewgaoge. Befare replacing,
check lor a clagged oil passage.

OIfl Pressure Swilch

The nonadjustable il presaare swilch ganlrals the
degompression solenoid in the starting swstem,
&llowing it th energize enly when the Switch clases.
This allows the enging to build up speed. during
starting, belore compression occors The swilch
clozes at about 5 psi (35 kPa) under increasing ol
Preasure,

This 18 not & low G4l poeBaUrE ERgleciron

m awibeh. 11 will af preabect g engine Bgamst
Slowly deerraaing gl prassurg.
@)

QII tha decompresslan dwilth doet Aol snepgire. chacH awiich
eperallgne Shortthe swlich 1o ground when th o eng ine Ras bl oy
“oipeed during starling. The governor salencld shewd energlze
Slenmicdisiely and the engine thould sfar

c
© m When the engine Starn, chagh immedlataty
E for olf pressure. Shul the engine dawn il ol
—

Opﬂuum doen mol Dulld up within 3 Igw 39cends. In this case, he

4ok al ol pressure [+ sauking Bulty cpersikio, nat 1he swlich,
Q

48]

-gLDW CIL PRESSURE CUT-OFF SWITCH
E[ﬂptional Equipment)

AN optional low il pressure cut-ofl switch s available
Nan alld serics engines and otherwoe oylindear engines.
ZThe low sil presso re swilch 18 standard equipment on
;all hMarire electnc s213.

;Eimer H 1wwo systems is used. depending on the
Capplication and whether 1he engine has lacigry-
emaunted conirols ar condrals maunted by fabnicator

(-

—For engines with factory-magnied contrals, the low
S ol pressure system includes & low il pressure switch
Card aspecial star: switch to jurnper 1be cotl-20f switch
gduring starting.

@ For engines wilk fubricalGromounted conirols, the
GL)Icrw 2il pressure sysiem inclutes a low ail pressure
Y=swilch, emesgency time delay relay. resistor andg
GL) centrifugal swich.

4'5 Low Oil Pressure Swilch: Theswitch Figure 12-100is
logated on the gil filva- adagter plale below the O

© filler on J sgries engines o- ofl the gil pressure Qauge
fing on ather engines.

The system lor engings with laglarp-maunted Son-
ClE uses a normally open low oil pressure switch A
sprcial start switch jnmpers the cut-of Swilch during
starting 1o allgw the engine 1o build ep otl Jressuro
and close the switch. The switch closes at 12 (90 kFa)
1o 15 psi {104 kFa] under ingreasing pressure. |f ail
proseure lalls bolow 13 pst [90 kPa), the switch
Closas, gnamizing e amargansy ralay.

Emergency Relay (Time Delpy): Thiz relay is supplied
lpose and mounted by customes The relay, used in

12-6

{1l FILTER

FIGUAE 12-10, LOW GIL FAESSURE SWiTCH

conjunehian wih a 1-cFm, 10-watt resistor, providos a
15 to Mr-secand time delay wher slaring, sa the
engire can builg up suficwnloil pressure to open the
low oil pressure cub-olf switeh, When il pressare
crops hetow 13 psi (90 kFPR), the relay stops the
crgine and prevents o frony restarting anlil the Hoesel
butign is pushed.

Cenlrifugal Swilch [J Sares): This awilch (Figure 12-
11) == maunted on the gear cover backplate and
corcrales directly off e camshalt gear, MNormally
vpen, tha switch closaes when engine spaed builds op
to about HW rpm. This allows the engine to build op
sulMficiert gl pressure and the unil can be started.

WEICHTS

GREATER
FDINTS

PLLNGEFR CAM GEAR

atid

FIGURE 12-11. CENTRIFUGAL SWITCH ASSEMBLY
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CENTHIFUGAL
SWITCH
BREAKFAPOINTS

HET AP AT

Lo e e

FIGURE 12.13. BREAKER POIMTS

For correct oporation, maintain Ine swilch gap at .40
inch (1.016 marn). See Figune 1212

Chack the contacis for dirt ¢c pilting when adjusting
the gap. Clean the contacts with papar ar replage
them of badly pithed.

Disatsembdy:

1. Disconnect tha battery to prevenl accidenlal
shorts.

£. Rermgue the switch cover, ravealing tha point sal.

3. Reamave the point set azsembly by ramoving the
screws nolding it fo the plate. Pull aud the plunger
and plunger diaphragr.

4. Remaove the cenlrifugel switch plate, revealing Ihe
cam and weight assembly.

3. Pull gul the cam and weigh! assembly.

B& <atehd ngl 1o lose e apecer
] mournied o the pakre shailt bahing the
Rar.

Repair Thoroughly clganthe geprand cam assembply,
the bearing surfaces in the Gear case and breaker
plate, and tha oil trickle holes to these Bearings.
Check theail sprayhotein thegear case to be gurs it is
apan.

Chock 16r wear in the spacer, tiber plunger and fhe
spring lpaded shal plunger. The spacer must be af
laast 35 lnch {8.8% mm) long. I npt, replace il
immediately, Push the weights cutward; thay should
move. Meely. I they dg ool or it any part ol the
asgambly is shicking or warn, replace the cam and
weight azsembly. If the cAm iz loose on 1hagear shafr,
replace the assambly

If the breakes gap canngl ba mamitained gt 040 inch
[1.016 mm), check tha fiker plunger and spacer for
wear.

Astembhy:
1. Install Ihe spacer on the shalt and install the shaft

TPkl IHETALLATICN

LaWwy QIL PRESBUWRE MOMENTARY CONTALZT

SWITOH EWITCH
Fe=———

L

t

-

¢

VL

IANITION MREAKER
PFOINTE

I_'_____'I
[ | 1

f I
| |
I
cognunon KT 1 |

u.__h\_'_.

-
b

1 s

i.--II|I o

TO MSHITION RERIETOR

I
"IJ
A MFD CONDENSER
-
-

FIGLIAE 1213, TYPICAL DOK INSTALLATION
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assembly Into the gearcasa, Mateh ibwith tha sam o
gear.

2. Install the spring and ptunger mto the cnd of tha l
shiait.

2. tazialf the breakar plale.
4, Instell the glunger and diaghragm.

5. Install the breaker pomts o the Braaker plale and
&l the gap at (4binch (1.016 mm).

B. Installthe awitch coverand reconnectihebatlery.

LOW OQIL PRESSURE CUT-OFF SWITCH 6.

FIELD INSTALLATION—CCK ENGINE

1. Remave the blowar houzing, ail pressure gauge
line and elbgw frgm the cylinder blogk. Daissard
the elbow,

w

. nstall a Brasa tee imo the cylindar block.

Connect ail ling 10 Srne and of the tee,

. Inslall the lpw gil pressure awitch intd 1he olher

erd of ihe tas.

Mo wndle hiw'e a0 open apace bnjhe lowe r right comor of the
Bltvwsr DoUAINGY Thishole can be onleged io1/2 neh [13 mm)
dlamcier gr a new hode drlibed (allow sndugih 3nbce {hat iRe
awlich ko b | ntglind In thly holy does nod coma inponiact with
ihe Gl gaspet.

Install the momeniany contact switch in this hale.
Measure correct wire lengths needed, make glec-
trical leads and wire as shown in Figore 12-13

Tris Intallallon prosedune appdlas 10 unliy using oll pressune
aeiaes with or wiihaut yending unif-

LOW OIL PAESSURE CUT-OFF SWITCH

LOW CIL PRESEJTE
CUT QFF BWITLH

A
L
FIFE PLL'G "
457 £3 B W - Rt

dIL TILT=R e

TO RELAY IN COMTROL BOX
L Q&L GEE
QL PUMPE AMND TNTAKE

2L FILTER

Low oL PREZSURE
EUT-3FF GWITCH

FIGURE 12-14. TYPICAL . SERIES INSTALLATIDN

12-8

2,

FIELD INSTALLATIONM—) SERIES
1.

Irstall the low ail pressace switch and elaow in the
il filter adapter [Figqure ¥2-14},

Remove the kitock out plogs from Shecontrol Box
ard insieli the emergency relay.

Make winng connections 2% indicated in the ot
wiring diagram.

Appropriabe wirmg diagramd can be atquired theough your
DOnmn dislrbuior.

{IL COOLER {DJC Dnly)

The il ¢gpler [Figure 12-15] maunts in tha upper
right hand corner of the blgwer housing facing the

Gl COOLER
ASTEMELT

DIL RETUIAN L'MHE

CIL TO C2OLER LIME

THERMOLSTAT hG 51N

FIGUAE 1315 QIL COCLIMG SYSTEM—DJLEG
Rer 10:15
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TABLE 12-1.
LUBRICATION SYSTEMS AND QIL FILTERS

SPLASH LUARICATION

FPREE. LUBRICATION | =

E]

AT,

X x =

2L FILTER
FILTER HUMBER

| bm

il Rk b
= PS5

SPLASH LUBR|CATION

PRES. LUBRICATION

A

.

K sl el 2| x| x| x |x]x

CHL FILTER %

] A X K
FILTER HUMBER ] ] - - - - L) L) - - -
" 1E20FEs
¥ 10184

engine. Qil Now is sentrolled by athermastalin (he oif
filler adapler casting, When Ihe oil is cold. it goes
through a passage direstly to the ull flow filber. As tha
ail hears up, the thermostal stars to opon at 140° to
145°F (60° 1o 62.8°C) and is fully opon at 185°F
(73.9°C). The apening of Ihe thermostat shois gff the
passage to ihe filter. O is then diverted through the
Cil coler before antering the filtar.

129 -

Clean cut &l other oil lines and drillings wilh com-
presscd air whenever the engine 15 disassemblad ar
vverhauled Reach the oil gauge passage by remow-
ing the ol liltér mounting plate.

Periadically, inspecl the ail hose and connections.
Keep the il cocler fing clean.

Hiwvr 10-75
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SECTION 13.
EXHAUST SYSTEM

FIXED POSITION AND MOBILE EXHAUST SYSTEM .....ovv ool
Testing Exhaust Back Pressure
Fixed Location Exhaust Systam
Mabile Installaton

Ry 10-73
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FIXED POSITION AND MOEILE EX HAUST Aun e unit at lull 1pag apd abserve The manometer,

SYSTEMS {See Figura &;_3-1 imlqlrr;a;m:um vaiuf_,:_s.]d IL FQE hack
respansitality of the custamer. The importance of :

EHTEFE;:I tu;? :n :fur;t;ﬁv:;{hgﬂul?ﬂgtyi?gﬂmm;:&igaféi Onunits with factary installed axhaust SYE1aT s, DI'd_Er
pawer, ovareating and cname damage. A poar r“?p’ﬁceme”‘ parts direelly ftram your Onan dis-
exhaust sysiem also increases back pressure which Iributor,

reduce: ire effrci .
HeRR engine eeiency Fixed Localion Exhaust Sysiem

WARNING Leaky exhaunl 3yxiems emll noxouy carbon Fipe exhaust gases oulside any gncl.r:lsu re (Figura 13-
moncalds fomes thal are g potonilsl salay 2). Usa pipe al least asiarge an the size of the cutlet o

hazard In enclosgd saah. Hivs eehausl aystem checked by The engine. INcraase ihe pipe diametsr one pipe size
gustiied gerdee parxonned. Figures 13-2 and 12-3 show (ypleal Tor eagh additional ten feel (3 m) in length, Use a
exhaust eyslemy used on Onan whih. flexible connection at the engine exhaust manifpld.
Frovide adequate support for tha piping.
TFesting Exhausi Back Fressure - peng
Tw test exhaust system back pressure, install a
manameter adagter {lee) in tha axhavsl line near tha Plpe IHH sy ¢ aupe b redistance to the Mool sxhmpsl gases and san
manilald or use a condensation Irap ncar the redull In wloen f engine powar,
manilald a3 8 manomater connection. ] .
Use sweeping elbows in preference In standard P
el bavws, and keep Ing numberof turns t 3 minimum. If
the exhaust line runs upward at eny poird, install a
¥AROr OF condensalion trap at the low pomt, with a
provision fer periodic draining (Figura 13-4}. Shiald
or insulale the tine it there is amy danger of persanal
contact. [ he line passes cloze la a combostible wall
or partition, allow at least four inches (102 mmy)
Clearance. If it passas throwgh @ combustible wall or
partlian, instel! 2 Whimbie as shown in Figuras 13-2
and 13-4, Install a suilable muoifler,

Mcbile Installation

It the unat i permanently maunted, pipe the exhaus
1o a mufller mounted under the flgor. If 1he unil is
maunted on a slide-gut tray, vant the exhau st thrg ugh
the air discharge duct. Flexible exnaust lubing (used
betwaon the unit and the muffler) absarbs unit
wibration, | Ihi exhaust lira pegses Inrough g llam-
mable oor or paritian, insulate with ashosios-
backed malal collars where it passes through these
barrigrs, Exhaust fines may be asbestos wiapped to
reduce heat radiation within the campartmenl.

B nure Db sxhmunl pection s that gre wrapped sHIl remin their
Mazfblity,

For all gxhaust systems, suppad ligxible ines and
separate mullars with automotive flexible tail pipa

C. hangers. This eliminates exhaust noise tran smission
vkl o the vahlcle 1
LA N E T FULL LA w0 LOAT 0o na vanlcie frame,
NCHES OF WATE n .7

When ingtalling mufflers other than those supplied
WMEHED B BERCLIPY 3 e with plant or, il the exfrausl syslem 15 excessively
complicated, check the exnaust back prossure
{Figurg 13-1). Exhaust back pressure at rated Igad,
measured al the axhausl manilold, should nolexceed,
three Inchas Hy. {76 mm) margury column. Where a
tapped hole is not pravided, the manifold andfor a
pipe coupling may be drilled and tappad. After
FIGURE 13-1. MEASURING EXHAUST BACK PRESSURE measuremsnl is made, plug Ihe hole with an orgdinany
FiRa plug. Rev 10-15

CLRNCES I3 §TOE
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MAIN fuL
AHDiTNCH

mromLE
PUEL LINE

£
COMCEETE BAYE -

= -
BEaTILRICE

THImpLE

MUFFLIN

FIGURE 13-2, TYPRICAL FEIED POSMOKN EXHALUST SYSTEM

AUTOMOTIVE
EXHAUST

LOwvFASs 1
LET CO miR

EMNGINL - .
I-FIA'rcE:r EE':,_
PARTIENT

HAMGARS

'\ FUICK DIACOMMECT
EAITEHNERS

FISURE 13-3, TYFICAL MOBILE IMETALLATIOMN EXHAUST 3YSTEM
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A SLHGLE THIMBLE GIAMETER 12™
. LARGER OR DOUNLE
YWEMTILATED THLMBLE
RIDIAMETER &' LARGER
THAM EXHAUST LINE

HOLES IN ENO
INHER $LEEYE

EXHAUST LINE PASSING THROUGH
1 WALL OK PAETTION

— - e e Tewr S SE—

JF EXHAUST LIME musT B FITCHED WF'W AR B
CONSTRULCT A TRAF OF FIRE FITTINGS AT
FOHMT GF RIST

EA"-"GID 5HARF BEM D% _u

DF AN CONDENSATION TRAP
PERID O CALLY

FIGLRE 134,

EXHALST SYSTEM COMSIDERATIONS

13-2
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MARINE UNIT EXHAUST SYSTEMS

Inziall a3l marine exhoust syaiems per Coast Guard regulationg,

All exhpust syslams for water cogled marine in-
stallations must megl these requiremenis:

1 Except for vofical dry stack systems, exhaus!
Ey3Tems musl ba water cooled, the water to be
injected as near 1o the pfant as possible.

2 All cahaust systern sections before tha poipt of
coaling walgr injection must be either water
[ackaled or eflectively insulated.

3. The exhaustline mus! be ingtalled s as 20 prevent
back flow of water 1 the angine under any
conditions and the exhavst opllet most be above
the load waterline. Ay water flowing back to the
engine will gamage it.

4. The exhaus! system must not be combined wifk
the exhays! syslern of any other angine,

& Use an approvad, Mexible, non-metallis axhayst
line spcticn acdr the angine to allaw for engine
movement daring aperalion.

& Vertical dry stack exhaust systems must have
spark arresters. The exhaust system bobween
engine manifold and spack arrester must be gither
water jackeled ar well insulated.

MATERIAL

Usa exhaust line at leas! as large as the engina
eshaustoutlet (Table 13-1} but increase the entre ine
one pipe size for each ten feat (3 m) in leng:h.

Eilher castiron ar wrought iron piping is recammernd-
4d for exhaust lines. On gazoline malallations, copper
tubing iz acceptable, providwg i is approved Tnr
rarine installatinn (wal 1Rrckness gradtar than 4H3
inch [2 mm)}. On dicsel exhaust syslems, use GO per
tubang only for the water cooled section of line. Mpgt

WATER LIKE FAQOH
HAHIFOLD WATER

OUTLET

HIGH WATEER
TEMP. CUT-

SUFPORTS OFF 5WITCH

YENTILATED
BATTERT GOX

TABLE 13-1.
ELECTRIC PLANT EXHALST CUTLET SIFES

PLANT MOOEL | EXHAUST DUTLET SIZE
Ma, 3d"
MDA WUIE. MDJE 1-1/8"

MG, WJE. MOJE | 1-103m"
WMCCK 1" i

irstallations fcday use flexible ruaber hosa for the
water codled section ¢l the exhaust line becauac af
the epse of mstallation and fexibility,

Ho xure rubder Node used |a doabgned dor eahauat g uss, auch ak
heauy duty alhgle brald infareed robbar hove,

Provide adequate support for rubber hose 0 preve
sagging, banding and the formation of water pocke!s.

Install the fexinle section of exhaust line belwecn the
engime and mufflar (Figure 13-5). Do not connect the
mudfler direclly to the cxhaust manifald. Use rubber

hose anly in the watar cogled sections of the exhaust
syhtem.

m Do ratinalall rubber Migae with <h srp bendnas
Ihit recducas sHiClEncy ond MY CRURE Svif-

bual hoag Indiupe,

Metallic Mexible line is not recommended excepl in
below water line or dry pipe installatianz. When using
metallic flexibla exbaust hine, install in straight
lengths anly.

EXHAUST COQLING WATER INJECTION

Codl the exhaurst with 1he full afectric péant conling
EySierm water outpul. [T a keel cacleris usad (ne water
autput), ingtell @ separate hull wabar gl and wse tha

FIGURE 13-5, TYPK.AL EMALL UNIT EXHALST SYSTEM

133
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TYPICAL, IMETALLATION

=G TEMFEAATURE CLT Lk F
SHIFCH S1RAAPPRER 7O METAL
EXkHA ST LINE

FLEXBLE '
LOAE SHITLH

Ex AT
BATLET

MOTE: IF plont 13 sguipaed wos Wagn Woar Tacpe opkyre Cok OA7

Swiich taucded oo mngind black, connaed Eahdusl Teweeatune
Cur424f Seperch o1 Fsjes wck g2 30ng Car-sd7 swicck,

IGNLT O
caI

STLP
L EWDIG

H-T H-T H|C
P D JE, MODJC. | SWITCH ru.flcu
T MDJE, YO JF N

TRRMIMAL oL RS QAT FD M COHTRIL A0

FIGLHE 136 HIGH TEMFERATURE EXHALUST SHUTDOWHN SWITCH

engine meunted neoprane imaeller pump W provide
rhaust cooling water. When installing a separate
syslem b0 enal the exhaual, 2 device iS5 regquired to
indicale il 1he waker fails. Mounl a temporature
operated swilch on fhe exhaust ling and cgnnect it1o
operate either an alarm gr toshut af{fheelectsic plant
it (he exhassi overhesls {approximately 240YF
(115° ). Onan mecommands high temperature ex-
haust shuidown switches lar all types of marine
wmstallations (Figure 13-5).

Dne ol the most impotant consideraticens of wile:
injeclion ig to keap the water irom flowing back
trrcugh the exhaust syslem inte the engine. The Twi
most frequent couses of water entening the engme
are:

1. Mamentum builds up by water zleshing in the
cexhaust ima which cioses the walar to rush

forward into the engine when the boal pitckes
forward, This is espesally true m installalicrs
where tharz i consderable [ength o straght
gxhaus! ling of whera pockets allgw water to
gather. I most cases, you cannot install he
exhaust ling with enough downward pitch 1o
prevant it from tilling toward @ie olectric plant
when the boal pilches. 5o & balle of some type
must be included in the axhawst lioe o prevent
water from pouring inte 1he engine.

. Engine stapping creates a vacuam in the exhaost

lime. This could Suck waic! Back inio the engine i
the walgr was naae enough, The vaguum resulis
from twa causes. On gaingla cyhinder digsel elec-
tric pianis. the enging iz stopped By a docompres-
sitr mechanisra thal opens the exhaustvalve, On
glher planls, lha enging rocks against campres-
Sian ds it comes 1 a stop and, i an eshao st valwve

g ——

_.___,_——-

—

a——— L

L T TO | FUAT

LGl _;IimmTﬂbmﬁ"ﬁ— _

wAaTFA LIKE

A0 m
ORGR

t

FIGURE 13-7. EXHAULT LINE INSTALLATION
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WARHIHG: “napogs pjmcy on erhaudt 2ikcmd fgr

cedtcdlan, loaus ad daxaps tvancy 30 dayr,

EXHALST
WA PO LD

R

s, fo
=

PL]
-

vl

BSOEMBLY

COOLING WATER LIME

EXFALST CLACW

COOLING WATER LINE
HOZE COMNNECTOR

ExmeallST ELADWY
ABSEMELY

HOIE CLAMEP

EXHAULST HMOSE

FHSURE 13- TYPICAL WATER INJECTLOM EXHAUST ELGGWS

it open, sucks g smakk amoun: af exheust back
inlo the cylinder,

There are several metnods of eliminating water fram
the engine. All are based on separabing the walar
imection point a few inches from the anging ang
installing & sharp drop in the exhaust [ine that water
cannct nofenally ovarflow,

These metheds are divided inle two categoriss—
dbave water ling installatien and belaw water line
installation,

When inslaliing an electric plant with the gexhays
rmanifold gne foot (35 mm) or more above the water
[mad water line, injast the cooling water noar ‘he
exhaust manifold. There are two Kinds ol exhaost
elbows uscd. Most Oran marineg unilsuse a ore piece

exhaus! elpow while the rest usa an elbow that has 1o
b assembled (Figure 13-8) Make piumbrg conneg-
tipns 30 cocling waler iz injected four inghes
(102 mm) below the mantlold leves.

For 1he exhoust ¢lbew b be aasamibleg, npart B waler in|eclign
WEe 2F INE Wiy,

Az an aliernative, soma mufllers have an inlegrat
watarinlet 20 water can be injected a1 he muMler ard
the mufler itsel serves as an additionadl water b arrier.
Inztall this 1ypo of mufller as ¢loge 45 possible 19 the
exhaust mardold, but with a sechion ol flexible
spamless melalhic piping batweer mulfler and
manifold. Do nat use the manifgld 83 a muffter
support ftns puts excassive strain on the connachng
exhaust ine and can cause o o break.

When the clacine plant iz inslalfed belgw or near the
waler lirne ang gn Agquabit mulfler cannot o wsad

Fatt 30N ]

LOAD wWAFER L HE

FITLH ExHAJST
LINE Diwk T
CUTLET - 152 F T

FIGURE 13-5. TYPICAL BELOW-WATER-LINE INSTALLATION, USING A RISER SYSTEM

. EXILAIRT
LINE

JSE WHEN THE AQJUAL K1
CANMDT BE LISED,

Ray 10-75
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WATEW LIME
[-A.C HAMIF LD
WATER DUTLET
[R:JRABER HOSE]

AESDKATCR

ASSEFRILY

1 AQuslTT
UL

WERTILATED
BATTERYT RAOE

) FAALET ElLBON

EXHALET KICH WATEAR TEMPLEHATUME
. CUTLCFF SWITCH

— AUTOMOTIVE
Ta'_©IPE H&MNGER

EXAMLET RISER

1 FOQT =lH,

LDAD WATER LIKE

HSTE:
FAKE PROVESIDN FOR FASSAGE QF AtR BEMEATH
HUFFLER TR PREVENT CAOMOENSATIOMN.

FISGURE 13-10. ABOYVE-WATER-LIME IMSTALLATISH OF MOJE ELECTRIC PLAMT

(Figure 13-93, the exhausl line muast Be runina loap or
hump above the water ling (g provida 2 water barrier
and o raisc the point of waler tnjection above the
watler line {called a riser oxhaost syatany. Tha laghar
poirt! of Ihe losp or hump should be al least 12 to 18
inchas (Z05-557 mm) above the Boal lcad water line
(the higher the bettar). Injecl exhaust Cosling water
on the oullot side of the hump a14d 21 eastlourinches
{102 mm} balow the botlom of the pipe at the 1op of
e hymp. When uzing this exhaysl arrangament,
is51all a condensation trap (Figure 13-10] a5 nearthe
manilsld as possible to caleh any water condonsing
fram 1he dry section of the exhaust line. Instatl wither a
valve gr plugin the ap1tom of the trap to be draned a3
reqular imlervals.

T hilp Dresk wp the momenbum of Backwashing waler an lhe
exhaunilines bedore e waker DeckNows ko I Heciric piant, dnsiall
1Pk Friela P (g I pdBed, WaTer rualandgy Torward will payue in hg lha
rrulller. ﬂ‘|!-1-|ﬂﬂ-1i|'lﬂ ¥l rretefried but,

EXHAUST LINE INSTALLATION

Fram the point where walar |5 injected into the
cxhaust hne, pitch the exhpust ling downward toward
its autlet with a slope of atleast 172 in/FL{d2 Mmmdm)
af line. It allaws draining Junng operation and also
when stopped

If paszible, run Ihe exBaust line vathout any dips or
pocse’s. Low septions allow walsr ta Bold op i Lhe
| me, crealing »ack pressure and noise fthere is adip
ir1 the exkaust hee, nstaladeam at the towest oot 1o
dran the exhaust line lar storage.

Walar jackeals lor the dry seckon of exhaust ine are
sy specially made. Figure 13-10 shaws a water
jacket made for the hump of 3 opelow walter lewel
exshauat installation. The water rackel and hump werg
prepared from refrigeration fype eloows,

13-6

The exhaust lineshould be az sharl as possible, with a
minimum numfer o bends and gas bight 1hrowghg
its length. Make the radius of any bend in the exhanst
at least live times 1he diameter of the pipe. IF metal
prping is used, stall aither nencombustible hangers
or Hacks, suck as automative 1gilpipe hangers with
vibralion insulalors b0 support . Whare the exhaost
ling passes thrapg anan-walertighl bulkhezd, use a
n3ncomipuslible packing.

Where exhausl lines pass through  watertigat
bLlkheads, the waterlight integrity of the bulkhead
mL3! be maintaned oy installing graphite paching in
stuflhing tubes, |o some cases. it wili be o your
advandago ba fon 1Pe cahiauEs bne Gut fine Sde of Ine
bipal, rather than oot the franspom as is normally done.
This should be consicered in cases wheare an ex-
cessrgly (o Lire bo 1he back of 1he poat could 1ead
> waler pdckeling or escessive exhaust back
pressure,

MUFFLERS

A marine mulfler silences the electric plant, Same
muMicrs have provislon loran exhaoes! ine water inlet;
olhers are cooled by walar thrpugh the axhaost firee
(Figure 13-5}. Onan recommends the tighly efficient
Adqualdt mullles for electns plants (Fiqures $2-10and
13-11) installed abdve or below the oad wakar ling.

IF1het exhaual Mandiold ol Hhe sngine iy babong
CAUTHOM 1he oad wibar ling, inyipll the slphon break ki
linled Im My AQualill Insiallallan Insbroclions.

Follow any special installation instroctions included
with the mufller or electric plant. Placement in the
axbaust line, of course, depends an the kind of
muffler uzed, bul always legue some \zilpipe to
imprave silenging, Install the Agualilt muffler az near
as posable o the electric plant. Impect exhausl

How 10-75
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RUBBER HOSE

& RUREFA
EMHAYST

L&aD Wal1ER LINE

" CEHALET

S

BoBOW ASSEMBL Y e T

—r—

HOSE

AQLALIFT
mARIYE MLFFLER

HOTE: MARKE PROVISION FOA PASSAGE OF AIR BE-
HEATH MUFF_ER TO FAEYENT COHMDENSATION,

FIGURE 13-11. BELOW-WATER-LINE INSTALLATION OF MAJ ELECTAIC PLANT

caoling water 2t &7 before tha multler, IT 5 neoprena
mffler iz used, install it near the plant but at least two
inches (51 mm) after e watar inlet to the expayst
line. Alwaysleave alleast 3inches (76 mm} of exhau st
ling betwesen B nesprens mubber mufllpr and enging.

Be sura any muffler s well supported and, in Ihe case
ol a negprens mulfler, campletely saparated Iramthe
wBg5se s structure. If & neaprane mufller touchcs the
vossal, it ingreases exhdurst noise.

Aqualiti Marine Muffler Insiallation

The AqualiM is a highly efficient marine mufiler
designed ler above ar below watar line ingtallalions
when waler cooled exhagst syatems are used,
Because of instalfation variables, costormers mist
prowide the brackets, hoses and efamps required for

“installation. .

e only & fush type thie hull 10iing. The sirslner supsied is
apecitieally for uee wikh the Agusitt marfler. Inplal with he siom
Farallel to the kegl. Do nal vee & holo type stramar in phacs of by
Tinan xlolted wirainer, IFa hola iype Foupsd, aocilanprictiure could
Lie oo great kor the EngAnE weler pump B orentom.

00 MOT USE SCOOP TYPE WATER IMLET FITTIMGS when
Iny1pliing an AqualHi muiter wil a mases stectre plent, Fo rwand

TABLE 73-2. PIPE FITTING PACKAGES

MODELS | PpeszE | use HOsEID.
MG, MOJC, MOJE ez 2
MJB, MR,
MOJE. MOCK 1-104 1-5i8
Ma.J 1 15015

13-7

lcing scoops develop sulilelent ram pressury to loree water pas
the plants water pump. Mooding Ihe yxhwast Byataim wham Hmay
flow back, flogding 1 mmgine cylindars, Thiz can Reppen poly |
W Wecine plant is ot nmning snd bodl 14 undensay.

Consideralions Hefore Installation of ihe
Aqualift Muffler

1. Mipple size must be the same 23 1he enging
exhaust manilold autler, Exception. MAJ Series ig
374 inch.

SHORT MNIPPLE _
QOUBLE TAPPED
TANK BLSHING
LOMNG MIFFLE
r, {[INSIOE
.. MUFFLERY

DUTLET
o )

A
|
.

-
‘o
LET

SHORY
MIPPLE

REDUCER PIRE
BUSHING

NOTE: LONG NIPPLE DOES INSIDE TAMNM

FIGURE 11-1Z TANK AND MIPPLES .
Awy 10-15
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Typical nipple sizes:

Four cyvlinder J Serlas_ .. ... ..., 1-1/2"
fing and twno cylinder

J Geries and MCCK _...o0a 00 Tt
BAAL SerES e 1"

. The Agqualifl mudflar requires special fitlings far

proper nstallation and cperahng.

. The mulller must Be mstalled withit e less (3 m)

ol the engine exhaust autles,

. There musl be & pitch of one hall ingh (23 mm)

perfont (ie., a2-1/2inch |62.5 mm] dropfarafive
lool f1.5 m] run] in the axkhaost tubing between
Ihe engine exhaust elbow gnd the mulfler inlet.
Mutfler may be mounted below the lewe| ol the
enging if necezzary.

. Smlect a lgeation where the muffler gan bhe

fastened (o a sWiedy baze wiih the ouotlet in a
vartical pasibon.

. The distance from the base of the medfler to the

upper elbow on the axhaost tobing from the
mufllar gutiet must not exceed four feet (1.2 m),
Figura 13-15,

A minpimum drgp of cne {opt (2924 mm) g

necessary belween the upper elbow gbove
muMler outlet and tha extravstaullel an tha Aol b
prevent watgr from washing intg the system
{Figure 13-15).

. Positign the axhagst gullet on the hull so [hat a

mirimum o water will enler while al anchor or
under way.

. An increase of one standard pipe size for cvery

ton ronning teet (3 ) of exhawst from themutilar
10 the exhaopsl cublet is necessary 0 prevenl
exoessive BAck pressure.

L™ BRACRET a WASHER
a2 LOCK WASMER

R NUT

FESURE 17-13. MOUNTING TAHK

13-8

ALBEBER

CaHAUST ERHALST

AMD

B0l ING
WATER

——
MOTE: Pake oy sn lar
pasrege 4 & bxpegih myfTlee

tr prawenl curd cramliar,
T

FISUAE 13-14. ABDVE-WATER-LIME INSTALLATHIN

‘Waldirgy on 1he multler damages the inberigr
. L priaciivg coplng, o actradbn o mafier His

INSTALLING THE AQUALIFT MUFFLER

1. Secuwre the muffler o the predeterminad location
using the “L" brackets an the Agquanit mufller.

2. Connegt the exhaust ling 1o the maring albow on
the engine and 10 e exnanstwnlelon lhe mulfler.

3. Connectihe exhaust ling 1 Remaller outiet and
o [ha upper albsew. U= =z convenbional
automodile 1ail pipe hanger bragket 1o hang the
upper albcrw. Higid pipe may be usad in place of
llexible hgse lar certain applications. Sec Figuros
13-14 and 13-15,

o, Ganrmect the exhaust Nine frpm the Uper e|bow [0
1he exbaust autlel on the bk,

B aura allitngy arg lighi.

&. Start engine and check for leaks,

Inglall Siphan Braak K1 155-0950 i sk-

2 Fameskin]ectiod elbow |2 Belaw water line.
Litate the siphon break al least 12 Inchgs [30% mm} aboye
load waker ling and In s vertical poskiiom, AEMobs mownting oF
1 Bl oo Do - i3 permaHA B e wIANID & five Pood (1.5 m] radios
of mater injeclion echaotl elbow. Malmaln senllcal poslisen
and halghl gl v#ve. Sec Flgure 13-15 1gr ypical ko wader
ILng It italign.

Figure 13-16 illustrates a tymeal Agquahil irstallaticn

on a MCCK generating set.
Rav 10:-7%
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Foer detailed information on the Onan indusirial
engines, refer tg Lhe approprizte Service Manual tor
wach enging histod Balow.

BF e BB5-(1250
B e e L EE5251
GOk e 927 0263
P - - 1 .1
I = PPN - 1 ¥ 1 7.
OJBA e BET-0423
DJB-DaGC . S57-0250
JB=JC . .. HBT-D4ED
B e aa s A40-04M
MHA-Y .. BA0-D403
MNHB-Y . 5400403
MHC-Y e e -840-0251
MHP-MNHPY . 24d-0280
A, e L 270252
ADJERDWEA . .. L OM0250
ROJF e 874-0251
GENERAL

When complete angine disaszembly is NECASEArY,
first remowe all complete assemblies. Individual
assembligs fike fuel pemp and carburetar can b
disassemblod and repgired at anather time, Rafer to
variouws sactions for delaled information.

lustroted, @lap-by-stap dlzamemBly prosoidu s are g [ thg
loBowig Dhan Englne Treining Manusiy;

BE . e F32-p0n
CLM s e a3z-q01
MH e e 3320403

Refgr lp FOOLE Sackon 13 for apocial tooln,

MSASSEMBLY
Camman ks diciates the arder of dippzemidy mnd asyamBly.

The suggasted disassembly procedura is as lallows:

1. Drain crankcase and cooling system on liguig
Conlad madels,

¢. Discannect all exRaust lines and elactdcal lines,

4. Remowe all housings, shroueds, blover housings,
ar cleaner, control bax, pte,

Wi removing contred box, 18g all wines sccanditg to ther
resptllv locatlons.

5. Remowe Nywheel, uslng a puller or pry-bar
method.

&. Remove gear cover. being careful 10 protect ail
seal from kayway damage.

7. Rempwve crank gear, using a gear puller and rifg.

8. Aemoyve all aggessorics such as fuel purap, il
filter, starter, generater, carburetar, gazoling or
diazel fuel lines, spark plugs, ste,

8. Ctn dlesal engines remove injection purp, injec-
lors, glow plug, Biks.

141

10. Remove distributor.

1. Remgve gil base, o pump and cylinder hiead.
12, Remove valvas, springs, rocker arm, lifbars, ete.
12, Remave camshalt and gear aasembly.

F4. Remaove connecling rods, pstens and bearings.
13 Remave center main bearing if apphaabla,

15, Remove Fear bearing plats.

17, Remowve crankshafi.

18. Remove front main bearing.

PARTS CARE

Keep all parls in their respactive orders. Keap yaive
Azgamblies logelher. Ratum rod caps to their respec-
tive pistons. Analyre the reasons forpars failure. See
specific seetions of this manual covarlng dimensions
of parts, lolerance and wear limits, specific anging
deta, atc.

ASSEMBLY

Fhe engme assembly procedurs s narmally the
revorse o Whe disassembly procedure, observing
proper citarances throughout the engine. se a
torque wrench to assure proper tightness. Coat (he
internal engine parts with il as they are assemblad.
After the intarmal gngine parls are assembled, the
crankshaft should rotate By hand irealy. Lse only
genwing Oran paris end Jnan tasls when reassambi-
ing your engine.

1. Use groper bearning driver to install Trant main
Bearing allar coating it with a light fitm ot ai.

2. Inzert rear main bearing in rear boaring plate.

- Install crarnkszhaft and rear bearing plate.

- bnstzll the centes main bearing and bearing cap if
applicabla.

+ Install cennecting rods, pistons and bearings.
. Inztall camshalt and gaar.
Instail valve aszemblies.
- Instal ol purp, il base and cylinder head.
. Inzlalt disinibytor.

10 On diesel engines install injeclion pump, njeg-
ton nozzles, glow plugs, slg,

11. Install all accassories such as fuet pump, oil filter,
slafer, qoneratar, carbureldr, gazaling or diesel
fuel ines, spark plugs, el

12, Insiall crank gear, aligning erank gear mark with
Cam gear merk,

13. Install gear cover and oil Seal.
14, Install lywhesal,
15. Install all fousings, air eleanar, centrol hox, alg.

1&. Fill crankcase with oil and fill cooling system if
applicabia.

B a

1o o = g
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OFPERATION
1. Zlart engine.
2. Chock oil prezsura.

3. Aun engine about 15 minutes to bring up lo
cperaling temperalure,

4. Check for oil [2aks, exhau sl leaks, Ioogse &l ecteical
connections, tight fuel linez and tight exhaost
ELNNCCtons.

8. Adjuzt governor far spesd and sensilivity.

BREAK-IN PERIOD

Wheneyar now Hings o pistons are inslafled ar Lhe
cylinders are refinished, the engine must be run-in
bejore regular operation can be resumed, Roun the
gngine har 1§ o 20 minules at no foad, aboul 30
minwles at 153 Ioad, and 2 10 & houra al 273 load.
Reqular eparaton can then be resumed. Ayvoid light
Izad cperatian during the following several houes for
best fing seating bo contral oil,

FLYWHEEL REPLACEMENT

Some replacement lywheels may be supplied
withoul the 1iming markings. In that case, 1he flywh el
must b filted toits engine. The oniy accurale method
of determuning Ihe top dead center (TDC) and ponl
closing painds is 1o measura hepiston travel. Thsisa
crilical measuremeni and shoutd be attempted only
with accurate, dependable equipren!.

1. Whith (lywh&sal meunted, ramcse head and install
a depth gauge over frant piston,

2. Rolate Nywheal totind tha TOC posilion <n tho
compression stroke and marck this poind on the
flywheel.

FLYWHEEL MARKINGS—
DHESEL ENGINES

The flywheals on Qnan J-saries giese: efgines ans
slamped at the Top Center (TC) and Pont Slasing
{PC) positians at the 1aciery assembly line The TG
mark is established. belgre the haad is instaled, with
ihe Moo 1 mston at Top Dead Center (TR 4n a
COMpression stroke so the TC mark aligns with the
timing painter an e gear cover. The PC mark is
ezlablishad at the zame time by renating tha e el
counterclockwize feom T 50 the pisten drops exact-
Iy 128 inch (3251 mrm} on the 2- and 4-cylinder
engines and 102 ingh {2.5891 mm) an 1he 1cylhinder
engmes. While paint marks are alsc added at the TG
and PLE markings to make them easmr to locals,

The timlng poknder an | J-perias 2ngines is makded we 2 ped of the
gear cower. Cin vacu-Pla erigifies, 30 obher mbg pabier I8 moeunkad
oniha el side gl the block balow the gear cover. A dol buiten bole
Ie umed 1o ylew dRene lming marks Gnd paetar.

The exarct liming 1gr the tuel injection pump s
cstablizshed by measuring the shim thickness re-
quired fgr maeniing the injaction pemp which s then
installed. The proper shim thickneas is stamped an

1dF

the engine blagk 2bave the pump mounting boss and
the timing button code number is stamped on (he
pump flangm.

Parl Clasing

The port clozing pesiien sceurs al 19° batore TOS
anthe 2-and 4-cylinder diesels and at 17° before TDC
an the 1-cylinder diesals.

On 3= pnd dacylinger dleyels prior o Spac P [1556), the plelen drop
far P was mekaured 81 155 Inch (3,53 mml; perl cloning
ccéurmid al 21° belam TDC.

All repdscemint Aywheehn are slae stamped befars shipment inam
tha imc1ary Lo indicate the proger TS, PE, S oth e ol e rgulied
timing marks.

FLYWHEEL MARKINGS—GASOLINE
AND GAS ENGINES

The fivwhocls on Jnan J-series gasaline and gaseous
fuel engines are stamped at TS and 107, 25°, and 33°
BTC postions a8t the factory, A jig fixlure is used 1o
lecate e markings exactly. White paint marks ara
also added along wilh the stampings at the TG and
257 positions for gasoline engine timing while yel|ow
paird marks arg gddaed attha 0% and 35% positions for
gaseous Tuel engine timing.

On vacu-flo engines. the TC and other g marks
arg gfizet from nprmal pesilipn 95° and a dol button
hole s used fof viewing lhe timing marks and painter,

FLYWHEEL MARKINGS—
TWO CYLINDER—OQPPOSED
PISTOMN ENGINES

The flywheei markings on the Qnen opposed pislon
enginas vary samewhat i nat timing occours at
diflerent degrees belare TDO for oné réason or
another. Ineach case, Ihe TG mark and maybe ane ar
more iming posilicns [degras marks) arc stamped on
the flywheel al the taclery The timing marks [TC and
0" 10 257 ) are enbossed on tha gear cover. The iming
marks on vagu-flo engines are lecated Jar use with a
ol butien hole and pointer. Refer to fGMITION
Sechon 10 1or zpecihe enging Mg procedures

FLYWHEEL REMOVAL J-SERIES
{Similar On ANl Engines)

1. Remouwe all housings. The {lywheal has a tapered
I+ on the crackshall Lse the flywheel puoller
refergnced in the 1ol catalog in this manuat,

2. Locsan flywheel mounting scraw [Fugura 14=1] a
faw turns. )

3. Prace the flywheel puller bar againsi Blywheel
sorew and ablach bar, using lwo 3/8-18 Thread
sorews. in 1he holes in the Hywhesal.

4. Alternanaiy Lighten the screws antil flywheel is
free.

AEY. 9-7Ek
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by— AL CWER WHEE k.

YWHEEL FIULLCR
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MOUKNTING SCREYW

FIGURE 14-1. FLYWHEEL REMOWAL

RING GEAR

To remove Whé ring gead, il demaged, saw part way
through, than break il using a cold chisel and heavy
hammer, Figure 14-2.

FIGLRE 1d-i FIMG GEAR REMUVAL

T instali a ngw ring gear, place itin an owven healad te
3 F — 400" F for 30 to 40 minutes.

Lo gl hemt ring gaar with B fanth bacausa
. Ienevar @ pplleation oF heal can waep 0.

When heated propary, the ring will latl into place on
the llywhesl. If it does not go on 2l the way by itsell,
drive it intg place with a rammer. Co ol fast and da not
damage the gear teath. The ring will contract rapidly
arnd may ghrink {o e flywhes| before it in place. 1
thiz occurs, a new ring gear may ba reduirsd.

14-3

GEAR COVER

T remaova the gear cover, detach the upp ETQUWErMOr
Dall joint. Remove the govarn prepeod adjustmeni ni
and gavernor spring tragket.

Remave the screws holding the gear cover to the

trankeaze. To loosen the gear caver, 1ap it with a soit
harmmer.

Governor Shaft

The qovernar shefl is supporad by two setz ol naed)e
bearings. To remove the shalt, remove the yoke and
pull the shall from the gear cover. It the shaft jg
binding, clean the bearings. If lpose, replace the
b&ar!ngs. To rermave lhe larger bearing, drive both
bearing and vil seal cut From tha sutside of the QEr
coves. Remove tha smatler bearing with an Eagy-Out

or similar to0l. Press new bearfngs and oil 24l into
place.

Gear Cover Gl Seal

Heplage the o seal if darnaged of warn, Orive the qld
seal out from inside the gear cover. Lay the covercn a
board so the seal boss is supported. Uszmng an cil seal
devear, insert the new seal irom the inside with ubber
lip toward outside of gear cover {open side of saal
inward] and drive it flush with the culside surface,

During gear cover installation, use tha driver to
pretect the oil zeal, Figure 14-3,

INETALL QI SEAL

FLATAH WITH THIS
SURFACE

MOl SEAL

THIS SLRFACE “RIST
BE CLEAM BEFORE
INSTALLIMG SEAL

FIGURE t4-3 PRAOTECTIMG THE OIL SEAL
REV. §-TE
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FIGURE 14-4, GE&F COVER ACSEMELY

Assembly, Gear Cover

1. Werk guvernar shaft to gheck for binding and see
that governce shaft end-thrust ball is in place,
Figure 14-4. Later models hava a largar ball which
will not fall out.

2. Turn governor yoke & amooin side s taward
QOVEEIOr CLID.

A. Turn Sovarner Supss stadpin ngaar cover will lit
intz pne of the hales in gup seclace, Figure 14-4.

4. Meazure distange Irgpm end &1 $top pin 12 moun-
ting face ol coves, It should be 34 inch (19 mm). If
itz mat, replace the g, Flo should be pesilioncd
with open end faging crankshah zeal.

5. Goat odl 2cal lip walh 0il oF grease.

E. Sel a piece of $him stogk twer crankshalt keyway
1o projest seal and install gear caver.

7. Tighben the mouning serows to 15 to 20 1t Ibs,
Before fightening sorews, be sure thae s1op pin s
in the governor hale,

CLEANING AND INSPECTING PARTS

Clean parts are esscrtial 19 proper inspectian when
averhauling an engine. & thorough inspaclicn cannol
e made unless all surfaces are cleaned ol greaze and
dirt which fmght Ride delects. AMter cleaning, «ach
part must be inspected carefully and measdred 19
determme the amcunt of wear thatl nasoccurred. Haw
parls rmust be used to replace those which have been
wiarn beyvond alloewable lirmils.

Cleaning and Inspecting

To avoid mixing parts. each of 1he subassarmkblias just
removad will be disassembled, cleaned, inspected.
and reassembled separately. Ibis possib'e Ihat avery
cubassembly need not be taken apart. If accurala
Iroutlashacting has oeated the defective wnit, gnly
that assembly needs to be gwverhauled.

1d-4

Wash partsin salvent and dry with compressed air, Do
not uge cloth 10 dry parts Gecausea ¢f the danger of
leaving lind in ore of the passageways. Inevery case,
gackets, shaft =eals, and “O" ring scals shoulc be
replaced 10 minimize the chances of lezaks.

Blgwsby snd dird umlie wilh B all b font #ludge, Tha anains most
be clyaned o thal the newly Instalicd parkd will ek B v Lnddy
Becakiae of ihe phirashyes B iha l|lldﬂﬂ‘.

The lzct thal anenging ung does ngt prove 1hat ithas
been sernced properly. Every precaslion snould be
taken to be sure that the enging pars are cleaned of
all dirt, grit, and abrasive: dirt and gt are the primary
cauvses al wead in any anginc.

Cleaning of paris is accomplished tn agveral diflerent
ways, depending on the equipsen available, Foe
bazic methods ol cleaning parts are:

hand cleamning

fola spraying

hot tank immersion

Cold tank pmmersicn

staam Cleaming.

Thrae typas of daposi s wiich cleaning chemcals are
called on o remoye gre: grease, carbon, arnd scale, Mo
one cherncal can do all three of These jobs. but two
chemicals may be mexéd 1o refmowd carbon and
qrease Rust and scale require a special agenl.

Hand Cleaning

Many parts of the engine are cleaned bast By hand,
especially where the olzck is nat remgved from the
chassis. Carbondeposits are usudlly scraped by hand
corgpers or wilh a wire brosh. 501t metal parts, such
a5 bearings, should be washed in cleaning salvent.
Farts conlarrung lcather at impregnated  matorial
diaphragms must nat be cleaned in lank sclmlions
containing caustic alkalies,
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Wire-Brushing Carbor: A solid core brush is usad 1o
clean the oylinder head, the 1op of tha block, Bnd tho
piston heads, while 3 flare-typa wire brosh iz usaed for
the upper gylinder walts and 1he recessed valve ports.
Anelecing drill is used to drive 1he bryah, which rmyst
e used lighlly on aluminum heads and pistans o
avgig 5coring. 11 isgenarally necessary to use a srnall
trowdriver to remove carbon depasits irom pocket
areas which ctharwise would form an insulator and
pgravanl heat from transferring readily imlo the
caalanl,

Yalves: Hald each valve linmly Bgains! a revalving wire
Srush, Besute that all carbon and especially gum are
Femoved and not merely burnished, Heawy ag-
cumulations under the head can be removed by
chipping ol Lhe carbon with a Raa vy SCrEWdriver ora
goraper.

Vaive Guldes: Valve guices require very careful
cleaning. Carbeon and gur leMin the guide will datlect
the pilot and result in inagcurale work. Any remaining
gum will capsa the valve to stick, which will burn the
valve face angd sesl. Using an electric drifl and the
comect size guide cleaning toal, run the cleaner up
ard down the fult [eagth of the guide. & Taw drops of
latquer thinner fram an oil can will help (2 dissolve
the gum and 1the carban. Pay special attention to the
tap af the: guide to reveal any inegularity whigh might
cause the pilstl to seal impraperly when recon-
ddioning the valve seat.

Carbon and guimt sre remereE TPom The valve head snd stim by
MEARY 01 @ wire brugh. Ba sure ihat the go m e remored complaloty,
Aot jutt barmlyhed piie Iy alem.

Valve Springs: Clean the valve springs, keepors, and
sphing retainers in cleaning solvant. Da ngt use any
cleaner which will remeye paint, as the springs are
EpRinted to prevent cofrogsian. Count the number of
sprinos ard associated parts belore and alter ol ear -
ifg o arevent 1085 ang consaquant ingehlean the final
assembly.

Plstons: Piston: can be cleaned in a good carbon-
remaving sodution atter which the carbon is removed
by scrapirg The ring graoves maust be glegned of all
caron. The best device 10 de this is a ring groove
cdearmg 10ol, The width of the blade must be tho
same a3 the widin of e ring. In case no o0l s
available, an ald pigten ring can be broken in half, and
Ihe resulticg sharp edge will do an excellant clearing
jab.

Be vary comdul not ba damage or nlek the
- sldex of the ring §roove, a5 hig wrrtecs musl
bz poriecily Mol to aysure B sed bgaingt the new #ng.

Clean gut the oil rateen holes with e drill the same sizg
as the original hales.

145

Oll Lines: Clean ail orl [ines with solwont order
prezsure and tinally with comaressed zir 10 be surc
that they are open. Qil lines whigh pperate under o
pressure may sludge ta the paind where no qil will
low, Thase lines muat be removed to be claaned
prceperly.

Gl passageways in the crankshait canbe cleanad oy
using a small wire trush. It is especrally impartant to
tlean these holes affer reboring and hanirg because
grinding chips and abragwes find their way into them
arnd are carried inle the new beanngs by the
lubsicating  ail. Unless remaved, they embed
thernselves inlg the beanng metal and scrape grooves
in the crankshalt.

Cold Spraying

Tha suiside of an angme can be cleanad by coid
spraying. The chemical is sorayed aver the enging
and tha lagsened grime washed oM wilh walar. The
chemical softens the ¢ir! and loosens the bpnd. The

grime and the grease are ramoved by Hy shing witk: a
hose.

Spray Whe salvent all over the enging. Wark it in with a
glif* nrissh if the dirl is caked beavily. Allew it 1o stand
tor about 15 minwlesz, and then flush away wih a
pressure rinse. The more pressure usad, the beter,

Quicker results are abtained o the Bngineg is run unlil
hot betore Spraying. Protect the distabutar, ool
Blarler. and generator with rabber hoods during
spraying ard nunsing. Sections o1 ald inner lubes are
excallern. Dry by rurning the engine after nrging,

Hol Tank Immerston

Where availlahle, a hot immersion dank ig one of the
mast efficient ane eccnomical means of cleaning
AEMs. The work is placed in the het solution and the
cleaning goes on while the mechanic r= busy on
actual repair work,

S0il metala, such as aluminum. babbill, etc.. should
nat be placed i the hot 1ank because he heavy-duly
type cleansrs usudlly abizck these softer melghs.
Agiating e parts or the solution makes cleaning
more eflectve. A hol tank. uging B causlic solulion,
removes most types of sail. The pars: shoyld be
ringed wilh @ high-pressure water hose aMercleaning.

ARaling compounds must be handled with p

sooap [nitasd ol your hands. Care musl be
takest in Infroduging \hess compound s Inlo hot Wwnks 10 eesld bBolt-
overs. Add The mslaripl 1o 1he waber—naver B watér to the

matardl! Faur the chemicals skowly to b pus that they alkdlysoire:
MHlF 1l eeceagpy.

Merar Inltoduce heavy-duly typa malarialn Inle w iol ek i et
waber—1HI the Ik partlalky with codd waler, add th e mserals, than
1&ll thyw repl o e tank with hal waibes. In a0 capes, add Bie matlarisl
sowly,
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Cold Tank Immersicn

Large cotd tanks are generally used for degreasing
and decarbonizing smaller parts such as fuel pump
and carbureiar parls.

For cleaning of large parts, agitakian-type tanks are
more efficient than slafic tanks. The mare agilatian,
the quicker and the more thorough ‘he cleaning
action.

The purppse ¢l chemrcal cleaners is to Ioasen the
daposile, not to remgve Yhem. Delached grime con-
taminates the solution. A% soan RS carban and paint
have been igosenad, thework should He removad and
rinsed with a hose,

14-6

Steam Cleaning

Sleam cleanars get their name from tha 1act that
steam is uged to generata gressure and 13 also a by-
product of heating the cleaning salutinn. Sheam itsel!
has little claarng powsar. N will loozen same sdails, bt
it doee nol dizselve tThem, break Them up, OF dosiroy
their chrging power. Rather good machines generaly
as lintle stearmn as possible. Modarn sorface cleaning
dapends on a chemical salution ¢ dissolwe dif,
destroy its clinging powar, and hold it in suspension.
Steam actually hinders sech asaluton, bot heat helps
s physical and chemical action. Cleaning is most
efftcient when a hot solution reaches the work in
heavy volume.
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GENERAL

This seclion confaina service infermatian CONCErning
cylinder heads and vafves. For critical dimensions,
Clearances and compression levels pertaining (o
particular madst engines sea the SPECIFICATIONS

sttion el 1his manual.

GENERAL INFORMATION

Tha 1zllowing text and assaciated illusirations a

where applicable.

CAREBCN

Caron, a by-produst ¢ combushon, is an enemy to
ctheient paformance, Carbon prevents heat dissipa-
tipn. Clean metal is ageod heat cond welar but carban
insulates and retpins heat. This unduly increasas
cambustion chamber tamperatures and encourages
wWarping and burming.

Unhrned carbon residue gums valve stoems ang
caJuses thom te stick in the guide. Depoaits ol hard
carben with sharg poinls projecting become white
kot and cause praignitign and "pinging”.

Caon louls spark pligs, resuelting in engine miss
and wasted el Valves and seas are pitted and
burned when held opon by carkon particles. Sarbon
formation cannol be enlirely aliminzled bul s
rnimized by high qualily crisaded fuel and valve
tuneyps.

CORROSION AND WEAR

Warpage, hurping, pitting and oul-ol-round wear
altack the exhausl valve. If i exposcd 1o the high
temperatures of exhaust gases. The inlake vaive's job
is relativaly light

Burning and pitting ara caveed by 1he valve taling ta
seal tightly, parmitling exhaust blowby. This condi-
tion is oMen traced to hard carbon particles on the
seal. 1| may alse be dus to weak valve springs.
msulficient tappet clearance, warpage and misalign-
mant.

Warpage accurs chietly in the vppar stem due 1o ils
exposure o inlense heat, Qut-of-round wear 4ollows

when the scatis pasnded by 8 valve whose head iz not
in line with the stam and qulds.

CHl and air are suckad past won intake valve stems
and gudas intg the combustion chamber. causing
gxcEzsive oIl consumption. ferming carban, and
diluting carbonlzed fuel,

153-1

FRly 10 8lF Onan gasoline angines and diesers
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VALVE HEAD MARGIN

Scrap and replacs any valve {hat cannot be entirely
rafaced with definite margin maintaingd. Tha amourl
of grinding necessary to irug a vilve face is an
indication of the head warpage Irgm aas or cenlenng
of its starm. Wilh excessive warpage. a knife edge will
be ground on part or all of valve head due 1o the
cansiderable amount of metal thal muost e ramoved
1o completely refacs. Maawy valve heads are reguired
for strength and (o dizgipate heat. Knile edges |ead to
braakage and burning, and to preignitian due Lo Reat
localizing on edge.

MISALIGNMENT

Misaligrment 15 a produc! of wear, warpage and
distorlion. Wear, parhaps hastered by insuflicient or
improper [ubricalion, will eventuglly crazla sloppy
clearances and conztquartl misaligoment

Warpage of the orlirg cngine black is not unggmmn,
usLally duc 19 exgessive heal caysed by a clogged
copling system. Move irequenlly the vaive guide
wanps because o the varialion in temperatirg overils
lengih. The tep ol the guide is near combuostlian-
chamber heat, while Ihe batlam of the guideis cooled
by water jachels

Custortion, caused by unegual! tightening of cylinder-
head bolts, sMen vpsats alignments and clearances.

Arvy waar, warpage o digtorion atfecting tho valve
guide, destroys its function as an accurate bearing o
keep the valwe head goncentric wilh its seRt, and
pravents leak-proct seating.

WIDTH OF SEAT

The tendency is usnalty o grind Seats too widc whan
reconditicning. The seat width in many angines
should be less thar 143 inch [3.18 fim). Always have
zeal navowed than wvelve fage. Follow angne
mardacturars recommendations in thia as in all
other techpical malters. If necessany 1o narow &3,
us# 15Y sleme. Seats too narrow prevent walva head
trom rapidly dissipating its heat to block. [fnewinaert
saal & installed, regring to make cancentnc with the
quide.

LOCATING VALVE CONTACT AREA

Maximum valve life iz greatly dependent upon proper
Iocatipn af the arga of conlac! between the valve gnd
yalve seat. Top figurg shows correct position, Contact
area can be located by using dividers agrdss outer
edge of geal la delerrnine diameler. Then, using a flat
grinding stone, remove metal al lop of seat unbl
carract diamatar is obtainoed. Dress upper line of valwe
angd valve zeal contact area ta a sharp edge at tap ol
zept. Check concentricity of ground soface aMar
gringding aperation.

15-2
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INTERFERENCE ANGLE

Tha interference angle method ol reconditioning iz
advantagecus whare lece depoaits heve been
troubleseme and where Both the valve and soal arc
made of relativaly hard materials. With this melthod,
difterarmt s&a! and fage angles are used and ling
contact belween the valve face and seal occurs, In
general, the pasiticon ol the seat conlac! gn the valve
face should be approximalety 1416 mch (1.39 mm)
below the upper sdge of the velve face.

STEMS AND GUIDES

Always check valve stems and guides for wear. Usaa
Hole Gauge if available. Fellow engine manufac-
lurer's diregtions tar seplacement of valves and
guides which are wornr axlansively. Tea much
clearance in tha intake guide admils gir and oil into
cambugtion chamber, upsetting carburalian, in-
cieasing oil consumptien, and making heavy carbon
deposits. Sloppy exhaust gquide clearance capges
misalignment and bad seating, rasulling in last valva
and 208l woar. When cleargnee wilh stem excesds
original clearance oy 02 inch {0.05 mm), genearally
speaking, replace &lther valve or guide or both, as
may be necessary. Always regnind saal to make
concenric with the newly inslalled quide.

GASKETS

Giaskets make a seal batween bwo metal surtaces,
compensating for any sllght diffarence thal may exist
batwaen the surace of each part. To be effective,

gackelz must be leakprool agalnst air, water, &il and -

Tuel. Gaskels csed ¢ tiead and manifold must also
resizl exireme heat and pressure. Aszemble vilve
reconditioning job with new gaskets and install
carefully acearding lginsbructiona. Lost comprassion
ard resulling troubles are freaquently tracezbla to
leaking gaskels.

BOLTING HEAD TO BLOCK

Uze lorgque wreneh tauttibarmily lighlen cylinder head
sluds to & predetermined lension It is dangeraus
guesswork o depand on Whe “feal” of an ardinary
wreneh. The lighlaring of eny oné 3ud nol by less
than one hatf twm will dision the head and block to a
measurable degrae. This dislortipn will serigusiy
alfect alignments and clearances, resulling in loat
comprassion and fast waar, wilh oil and fuol wasted.
Enging or lensidon wiench mznufactucera will furnish
recom meanded order or Saq ence for tighteni g down
oylindar head studs, with amoonl of tension to be
used,

15-3
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TAPPET CLEARANCE

Some of today's engines have hydraulic valve lilters
for tappels which do nol require adjusbment. Ohers
have lappels which should e adjusted according 1o
enging manufacturers specifications. Qn this latler
lype of tappet, the corract clearanca contnbutes 10
guiet engine gperalian and long valve and &4 wear.
[nsuMicien clegrance causes e valve o ride open
resulling = st compression and Burnmg. Too much
clearance upsels timipg znd shortens valve lile gbowe
ks seal, prevenling maximum inlake and exhaust,
Also check cleararts belwedn tappet and guide.
Feplace if clearance excesds 6 nch [0.15 mm),
Sloppy fit between 1appeat and quide permts lagpet o
strike valve slem end off centler, causing side thrust an
valva slem with excesstive wear angd bad z@ating.

VALVE SPRINGS

Test valve springs for eniform stmagth. Uee regular
valve spring 1ester Ior accurate check — pr place
springs onend onalevel surface (saa that spring ends
are flaty and uge any straight edge o detarmine
irrcgulanty 0 height. Unequal or cacked walve
springs will undo in the assamblad job all the
precision thal has been put into it. Spring tensien 100
weak allows valves to flutter. Spring lensicn too heawvy
cAauses  "siretched” valwes.  Either condition
aggravates wear gn valve and sest with possible valve
braakago.

IGNITION

A5 part of avery valve [ob, inspect and lest spark pleg
glegtrodes and wnsulabhan. Clean electirodes and ad-
just gap with gauge accarding o manuklacturers
specilications. A good spark 13 nocessany for com-
plele combustion, Check the gnition system {coils,
distributor, generator, wiring, et ) upor which the
spark depends.

TIMING

Adjust ignition Timing with close and garelul ac-
curacy. Incorract firmng wrll cancel all benefit of
precision reggnditigning The tnitial or bhasic <etling
determines the refative advance ol the automatic
controld at all speeds. Hhighactane luclis used, spark
timing may he sef lar peak perlgrmange.

15-4
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CARBURETION

Wash ar cleaner thomaghly, Clean carborctar
narglully  and adjust air-fugl ratio accoeding o
manufacturers instructions, The aw-{oel mixiure js
grverned by such factors as engine design. type and
severity of service, and average load speed. Mixtures
too righ waste fuel foul spark piugs, form excessive
carbon deposis, dilute wbrication and cause “lpp-
ing” at law speads, Miklures oo lean raise combus-
lion chamber temperalures and shonen life of valves,
sedts and spark plugs,

PREYENTIVE MAINTENANCE SUMMARY

The fite gxpectancy of an engine depends an many
thrngs, the most wmpartant of which is regular
rnaintenance. Mo 1wo engines of unitorm norsepowar
wear alike evan undar similar gonditians. In 2ddition
to the general servicirg procedures. The following
‘agtors can extend an engine's life with less operating
expense. improved running conditigns, and in-
craaszed availability for waork,

» Waep dirt aut; it causes most of the wear in an
enging,

» Al bearing surtages require lsbricating oil 1o: 1)
reduce friction, {2] lbbncate and cool pistans,
cyhndars and Bearings, (3 complete 1he seal
betweaan r.ngs ang pistons and cylinders, and [4]
scavenge the caglne af dirt and &'™er wear
particies by cirgulatign into the lilker,

* Reoudale the right quantly of fuel 1o combustion
chamber at right lime and in cendition to burn
readily and completely with an unrestncted supp-
iy of aic,

* Maintain cledan enging cocling system to keep
lemperatures within gpecifications — 1807 tp
190° F {707 to 807 C).

& Praverd rusl, scale, and corrosinn by using ap-
prgved coglants in water-cooled engines.

¢ oo hal 23mne breathes Srea v wilhaut intaks or
exhaust ;eaks or restrictions; valves, pislans, and
fiNgs must s2al progerly.

s Oheck 19r external pil lgaks: tighten CapsCrews,
liftings, and connections, and replace gaskels as
reguired.

* [0 ngt operate engeae boyond maximuorm rated
speed; ove/speeding may damage  pisigns.
valves, valve seats, cam lobes. or cause injection
proplems,

* Check @il tevel and pressure; low il pressare
indices 2 faully gauga, ilvted lube oil, worn
bearings, bearing faiture, or a slicking pressyre
retief valve

15-5

* Hegular checks by the operdtor and service
persornal can detect ages of Etrouble befara
failure of one part ieads o ke ruin of oiher gaad
parts.

* Prevenlive mantenance amguenis 10 choocks, ad-

justments, gervice, and minor eepairs that g xtend
1he ergine's life.

* Set up and follow a well-plannad schedyle. Lse

check lists to reduce service Lime and to be sure
nothing iz overiooked.

TROUEBLESHOOTING VALVES

The cylinder compression lesl is the best way 1o
determineg the condilicn of valyves.

MB engine uaes 8 camabalt decomprasslon device. When checking
thlzs wpglne far tompresslon greature, mcaase edhaudl vaboos
Cheardnse 10 020 [0.51 mm] thea readjusl aller teeting it compigle,

Aninlernal combustion engine has a certain nominal
COMPIession prassure which should be relalivaly the
fame in all cylintders. Variation baetween cylnders is
due 1o deposit busidup, fits Bod clearanges, valve [ash,
elo Acceplable variations are usually consigerad to
H 1o to 20 ps (104 12 138 kPA) boetween cylinders

Aefer to Toois, Section T8 for compression tester
SHered i 1he Onan Tool cataag lor diesel engines
her compression {esters arg more SOMmon

Testing Compression
The sumpression testar is used to dalermine the

cordiicn of valves, plstens, pislon  rings  and
Cylindars,

To chedtk campression:

1. Aun the cngine umlil thoroughly warm,

2. Slop engine and femave all injaction nozztes or
spark plugs.
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BREATHER

1M1 KE waLwE

wa . vk GUIDE

CAZEET LIWTAKE WALYE DMLTS

walWwE ZHRING I
WALYVE SPRIMNG
FE TAIKER ‘A ASHER

wALVE SPAING
. RETRIMER LCCK

CARBURE TR

DRELTHER A _%E

{REEF CLEAH; NaVE ADIETING

SJCRE W
TRFFET

wa wE RDTATOA
[EXHALST WwALWVE GHLT]

FIGLAE 15-1. VALYE ASSEMELY — ALt EINGLE CYLINDER ERGINES

MOTE: USE A S1ANDAKRD AUTSHOTIVE:  WoTE SEE wALYE TAFPET
TrBE WRERCH TO ADJUST THE CLEARANGES [ TEXT. .
TAPFETS. HALVE ADLLST ML

— h,ﬂ:_j E VAL VE RETAINER

R ] L';.-'E SEAT . Walw E GFRInG

PR e
| 13 —m

VA LVE -

i

. C-RING —
{.NYARKE YALVE
| OHLTY

=l

WAL WwE ROTATOR

FIGURE 15-2 YALVE ASSEMBLY — ALL TWO-CYLINDER GFROSED-PISTON EMGINES

2. Insgn Ihe compression gauge in 4na Ao2re or due lg temperalure, almssphenc conditions and
spark plug hole. altitude. These pressures are for a warm enging at
4. Crank the ongine and ngta the reading. cignking speed {about 300 rpm).

5 Squir a small amoun) of SAE 20 il inle he
cylinder and repea! the chegh.
. o DISASSEMBLY

High compreasion diess] Enghnas hsre
yary cloas cleamnces, Tog much ol Wadves, thppets, rocher army and push roda must Ba kapl In ander

aquired in the cyllnder may tauks & hydroalalic foch wng ::;:“T:::m::mw'iﬂ:::b:’““ and 1hea relumed Lo thele
damitfge bt prtien when the gnglng I3 conked with 1He )
sompraiion tester inatalied. L-head Vaive Train {Figure 15-1 A 15-2)

1. Remave valve cover glate. Remowe braatker trba,
batfle and filies.

Z. Remawr capscrews holding each eylinder head to

a. I gylinder pressure incrgases considerably,
1he rings are probably worn.

k. Wthepressure ncreasesslighily, the valvesara

probably worn, cylinder block. - : :
3. Rermove each haad. \fitslicks, rapit sharply with a
fefer to Dimensions and Clearzness, Sechand of this soft hammer, Dor't use a pry.
pressures for Onan engines. There may be varialians valve spring asseminlies, Figure 15-3.

REV._ 5.78
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FIGURE 15-3 YALWE SPRING COMPRESSOR

Overhead Yalve Train (Figure 15-4):

1.

A

ARemeve racker box cover, Spark plugs and con-
negting oil lines to eylinder heags. Remove intake
and exhawst manilglds,

. Aemove capscrews holding =ach ey linder head 10

gvlinder block.

. Aemove sachhead, If it slicks, rap it sharply with 3

soMt hammer. Oon't use a pry.
Remova raghar arms and gushrods.

Use a valve spring compresagr to disassemble
ralve Spring assembhes,

FCCLER GayL3E

ACHUST YALYE
CLEARAMCE HERE

YALYE
SFAING
RETALMERA

i
VALVE ||=-_
P AING — |
GiL SEAL 1
NTAKE VALYE | vaive
ANLYI S
Ra O
P
ATt SHORT
5LEEVE
COWH
FIGURE 15-4. YALVE ASSEMBLY
INSPECTION

1.

L]

Use a patroleum selvend to clean carbon and any
gasket material from all surfaces. 1§ necessany,
use a metal scraper.

Inspect cylinder head gasket surlages for cracks,
nices or burrs.

Repiave head if it is cracked.
Remove all burrs and nigks with an oil 2tape,

With a straight edge and thecknass gauge, check
the tlatness of the cylindar head, Figure 15-5. The

FIGURE 15-3. CHECKIKG CYLIWDER HEAD FLATMESS

15-7
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specitication lor flatmess is a maxmum of 003
inch {008 mmj guer the complete lenglh of
cyhnder head.

. Inspect valve seat inserts for gracks, lpaseness or

gxcesswve weal. Replace thainsertsif any of theze
condibions axist.

. Replace if the widih excesds specifications or if

ihey are pitbed.

. Gheck valve guide to valva stem glearanca, Figure

15-5.

FIGURE 15-5 MEASURING YALWE GLIDE INMEA DIAMETER

I the proper clearance cannot be obidined by
replacing the yvalves, repiace the valve guidas.

. Every walve must have a rmnirmurm of 1/32 inch

(0.79 mrm} margin, Figure 15-7. If the valva Ras
less margin than this, i1 will haat apexcesdively, (1
wery [Iwely will retain that heat during the com-
pression stroka and prognite the mixbure, caus-
ing loss of power and acondmy. This valve (s 3lso
suscephble to warping and breakage.

—.1 — 1% MR L R

i REFER T STTECIFICATIONS
FOR CSRRECT CHAMETER

£

=

4

CHEGHK FOR AEMT STEM

f’{:v

R

FISURE 157, VALYE HIARGIN

T5-8

10

11.

FIGLIRE 14.8. CHECKING YALYE GPRING SOUARENESS

Mot all valves can be recondilioned. A bhadly
warped valve must olMten be replaced becavse the
excessive grinding required o makea it zaat
correcIly removes the margin, To make a valve
gas bight, every Irace of Sitling must be removed
froem the walve face and seat. Deeprly pibted & g ol
valves mugt somelimeas be repfaced because lhe
grinding remavas the margln.

Chugcard valve springs that show evidenca at ruat,
Chack gach gpring for squareness as shown in
Figusre 15-B.

Checard valve springs thatarenol within 17146 inck
ol being square. Chack the spring lension of gach
spring. If the spring preasire is seven of mare
puunds below specifications, replace e Spring.
If the pad &l the valve end of the rocker arm has g
graoved radius, replace tha rmcker arm. Do mol
attempt to true tnis surtace by gringding. |nspegt
Ihe rocket 30m for excesse wear 4k the fulenam
seal and [he push rod seaf. Chack the rocker arm
stud lor looseness or sthpped Threads.

REPAIR

Valva Gulde Rermoval

5

Before removing valve guides, use an eectric drill
with a wire brush 1o remove cerbon ang other
larcign material from top surface of guldes
Failure to perlarm this gperatian may result in
damage to the guide bares.

PEV. 27§
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2. Use aguide drivar ta remove the cld guides, on J-
series ergings. Figure 15-%. On L-haad engines,
drive the guides oul with a hammer and punch.
QN J-Senes angines; USe a press to ramgue the
gurdes.

FIGURE 1%.3, valvE GUIDE REMOYAL

waLi-ER
= PLATE

Yalve Guide Inalaltalion

f. A gazkel must ba used on the intake valve gquide
for the AJ, A, LK and LKB engines. Mo gaskels
are used gn the CCK. COKHE, NH or the J-zeries
ENGINes.

2. On Lhead engines. place gaskal (where required)
pnointake valve gurtda and instzll intake and
axTiaust walva guigdes Irom within valve chamber,
On .J-serirs, ingtdll quides in oylinder head. A
suggested mothod of installation is illustrated in
Frgure 15-10,

Z HAun a small palishing rpd with crocus elath

through valve quide holes Lo cleanout carbon and
olher foreign matenals.

Be carelul net lo endarge the guide hade

4 Coalihe oucler edge of new Quide with ail. Place
guide, naleh up, in cylinder head and press in
until quide peotrudaes 11,32 inch (873 mm) from
rocker box Side of head,

Be carsiul ngd 1o ream or e 1he vahae guides orertize oriba
wseging Wi ute an axcesalvy wmaounl of ail.

5. Place proper valve guide reamer in a diill press [if
rot available. uge an electrig drill) to ream guides
to proper size. Two diflerant size reamers are
vEed on the J-series

Intake guide — size 342" to 345"
Exhaust guide — size 344" to 345

E. Use golishing rod and crotus cloth to oblain a
Good smoath haned flinish aftes reaming.

7. Thoraughly wash cylinder head in sofvend after
reaming and hormng is completed.

5416-8 HEX . WUT

7 REJUIRED
G710 FLAT WaSHER, “
12 RCCUIRED) :

FIGURE 13-10. VALYE GUIDE INSTALLATION (L-HEAD)

159
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APPLY SHAAP BL O AT THE POINT

%,
—

EhOGR AT TO8L
UST oMLY {6 LHITS
M NG CAGT LROK ELECK

L~
% =
O

A4

- g

YALYE SEAT REMOYAL TOOL

FIGURE 1811 YALVWE SEAT AEMOWAL

Valve Soal Ingert Remowal 3. Farengines with alumnum cylinder blogks, uses
1. Forangtnes with castiren cylinder blacks {except slandard 3/4inchor 1inech pipe tap depanding on
J-zeries) use the knockout tool as shown in the scat dizmeter, Figure 15-13. Flace a smal|
Frgurz 15-11, lnser togl under vale por side of piece ot Hal sleal or g flat wazher on the tog ol the

the valve xaa! with the square end gxtending awar valve guide for ihe fapio bottam aganst. Turn the

the oylinder hore. With the shanp edge of the tocl pipa lag in undil the seal starts to turn in the

al 1ha joint between the seat and ils recess in 0o crankcase recess. Continue to lurn the tap and
cylinder bloak, strike the end of the togl a sharp pull outward o remoye the zgat 111he valve guide
brlawe with a light hammer, This Blow should crack is puzhed downward by the tap, be sure 10 push o

the seat insart, alter whech it may be temovad. back into 1he proper pogilion. Because a sligh

amdunt of recess metal will be removed by this

m Repealnd blows mey damags e Sufsce Dpﬂrﬂtiﬂﬂ. am OvElsize replamment seal musl be
) i the counkioMd e u=e.

whLWE SEAT INGERTS IM
ALUFIHUM B GO HaY

2. A valve seat ramover mounted in a il press BE AEMAVED BT TURN NG IIL_
should be ugzed ba remova valve seals from .- P TAF INTO HEEAT. :
series engines, Figure 15-12. Set the tool 1o cut r’:, . \ "ﬁﬂ;‘;‘#‘;?ﬁfﬂ‘,‘:f'\ \ l W‘
1/84 inch {0.40 enm) Eram INe edge and botlom of s Fa

the aeat. The remaining rind & eagy Ig remove.

FIGURE 15-13. REMOYING YALYE SEAT FROM ALUMINUMK
BLOCKS

Valve Seat Installation
ANer the old seal has been removed, ¢lean gut any
carbon or melal burrs (rom the seal inser! recess,

1. Tne egsiest and mest accurate method of instalta-
lion nvokvas slowly hazting tha cyhinder biock o
J25°F (1637 Q) and chilling thevalve seat insertin
dry ice for one-hall hour. Uge the proper driving

FIGURE 1512 REMOVING VALYE SEATS = J-SERIES tapt angd hemmer 1o install the inser.

HEY. B-TE
13-10
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=. Inzertthe piled &f thelaolin the valye guide hole in

1he cylinder block and quickly driva Ine valve seat
InsErt N £0 iRat the insert goes evenly 1o the
oottom of the conterbarad recessinthe cylinder
bhlock

3. Wake certainthat the valve seatinsert rests solidly

an the bottom of the racess all the way areund its

circumberence, Figure 15-14. Reter 1o the Taals
sectipn bar praper valve seatdriver for cach saries
of engines,

"WwALYE BEERT
BRIvVFR
IEE PROLA T3, &5
IHUICATED Gl Prans 1)

CABLK THIS SURFACE
FOIR BUKRS BC FORE
ENSERTING SEAT

TeSnaE D | b IaDICATE CCRED
WOLES, AT READ MU £ RE BuiTSIDF
Teeg AREA

YAaLWE < ] T

WRAKG

J-'l'- WALWE

e

L
Ty SCaT

Ad

Az
FIGUAE 1515, VALVE SEAT FACE

The valve FACE angle iz 44°, Figyra 15-15. The
valve SEAT angle is £5°. This 1* interferenco
anjle resulls in a sharp sealing surface balwean
the wvalve and ihe top af the valve ssat. Tha
interference engle method of grinding wvalves
MeimiFes face degosils and lengthons valve lila,

Valves should not be hand lapped. it atl all
dvoidable, Ssimce the sharp conlact may b
desiryyed. Thiz iz especially imporant where
stellite tpced valves and seats are used. Vale
fapes should e finghed in 2 mashine 1o 44°
Valve seats should be grournd with g 45 stong,
and thew:dih afthe sedting area should be 1033 1o
FBd nch (0.7 to 119 mm) wide. Gring anly
enough 3 assure proper soabrrg.

HOTE:

B BEAD SHDSLL BE 3108 THOCEK,
BOTH LIBES (F asELT, BTy APELIES
OM Okt 5O muy AF A OE QK
FIMISHEQ SURTFACE QF @LOKE,,

Ty EMERY T TR BE 14iTALLED GEEDAE
AT HAHLIN W,

1. Buy o CURE TwE BEFGRE
DFERAING FRSIME « B 4R,
CWATER AMD mAT L& YAFDN L.
AOCF] FAATE LUA MG O3 KTy HUBRENY,

APPAQXIMATE FITSITI0Y
OF ATw ARAD, BOTu ELOG
LHOTH 3'0ES)

FIGURE 15-18. HEAD GASKET — ATY SEALAKT ARPLICATION

15-11
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COK, CORA, CCHB, LK, AND LEE

I R

— Al =
.fa'“l' = b i..—;':(‘“\.
R A N
Tl s
——
T et
- T =' 2=
e T 7
Pl -T= Tem -,
K S T 3
-y - o
. P T
. il - ' il
', '_.'B"' @ "\-?-"a—- ---.J

Left Cylinder Right Cylindar

MB. BMH. MHA NHB. MNHC AMD BF

Left Cylinder

Righil Cylinder

MCCH

RCCK

£
5

/

£0) 20

FIGLRE 15-17. CYLINGER HEAD BOLT TORGLUE SEGUEHECE

15-12
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CYLINDER HEAD GASKET SEALANT

The cyiinder head gaskets on a2l 2 and 4 cylinder,
waler-coolad, digsel engines (DU sencs induskhal or
generaler setsp) require a Room  Temperature
Vulcanizing (RTY} Sealant aroprd the  water
passages hetween the gasket, head, and beagk
wheneyer 1the head gaskals are replaced, The RTY
sealarml musl be used glong with each rew koad
qasgket,

Ctnan recammends the Whita BTV Sealants such as-

* Dow-Cornlng  Sifastic ATY  Silicone Subbar
Adhasive #7232

¢ Genesdl Electic White RTY Soalant

Application

Apply sedlant boad D3- 06 inches thick at sis places
on boih cides of the head gQaskot according to
dimensicns showrn in Frguere 15-16. The sealant may
alse be applied to the finished sunace of the block
and just one side of the qaskal.

The gaaket riust be (n3islled befors the RTY

Sualant hardeny [wiihin ane haif houry, Da
nGtuse encaipive saalantay 1 could spuseze Inig e cored hates or
Wit (he pldan compremlon chamber and silacl valve oparsiten,

Lng nour s the minimum eure time before operating
The_ ergine. Water and water vapor accalerate the
curing time ofthe RTY sealant so weleror coolant can
b added to the engine alter e head bglts arc
larqued 1> specifitations. Engine heat complotas the
curing process, Rofor to Table 15-1 (or additionaf

gasket installation and torquing inslryctions and
vaive adjustments.

VALVE AND HEAD INSTALLATION—

TWO CYLINDER QPPOSED ENGINES

1, Insert tappals in crankease holes.

2. Insiall valves, aprings and guides.

3. Check each valva for a llghl seat; make pencil
marks atinlervals on the valve face and abserveal
tha rmarks rob olf unifoomly when valve is rotated
pad ol g i in seat. |F seatl i nol hght, regrind
valves.

4, |king a valve 5pring compressor, cOMpress each
valve spring and insert the valve spring ralaar
and retainer |ocks.

L. Set yalve clearance o specificetions fested N
Section 4.

G Instalt heads and qaskets to cylinder block.

F. Tighdan head bolts to correct torgua foll owing the
sequence in the apprapriate illustrahon, Figure
15-17. Sac Spacilications, Section 4 far correct
lorque values.

& Inzlall exhaustmarmfold, oil nes, spark plugs and
carburator.

a. On  wabter cooled units. inslall  tharmaostal
assambly and fill caoling systam.

15-13

On an overhauled engine, relighlen Ihe cylinderhead
bolts and chask valve clearance alter the first two
haurs of pperatiaon,

J-SERIES VALVE AND HEAD
INSTALLATION

1. Replace puah rods and tubes in thew prope:
locations. Be sure the botiom of each tube has a
gpring, we steel washers, and an Q-ring and the
top end has an O-ring.

2. Push awvalve stem oil se3l cmia each intzke valve
quide and clamp ire alace. Then qil inside surface
of eash seal.

Ciraael endires bulll betors Juns, 1962 had ne vl ceals

o, Ol stern of sach valve lighlly and ingert aach in ils
awne guide,

Check tach valva for m Ughl wesd wilh &0 Alr pressurg Ippe
toxter. i atazier I ned avallable, make pencil mgdkq ol Injseyed
oh the valve face and obagreg [ the marks b ol oalfemmily
when valvg by egdabed par of & ium |n zoal If sent dn nol Bghi,
regring velven,

4 LUzing 8 valve Spring cOmpressor, Compress cach
valve sprnng and insert the valva spring ratainer
and retainer focks,

=. Instail head assembly and new gasket to gylingder
bilack.

Un our eylinder modHy, obeeres (hiy apecls procedurg to
albgr ihe hends gond prevant 19 leaks. Aoler o € yinder Head
Giasky Seslanl Wicomsihon

a. Assernble heads and gaskels 1o block and
ingtall the capserews, Gul do not tighten.

B. Install intake manifo'd 10 heads and tighten
nots to proper torgque (feur oylinder onlbyy

tse Mever-3aez. Fel-Pro C5-A or equivalent
thread lubricant when installing cyhnder head

balts, Apply on thrdads and between haad of balt
and flatwashar.

B. Tighten cylinder hmad Boils finger-tight.

Indsdling menbighd now sllgana all Mr echmugt poriy with 0
mahaunl manifold bl Me hebds ary jongued down,

1. Tighten eylinder head bolts in sequence shown in
Figure 15-17 to 25-30 1L {bs. [3d-4) WNem).

8. Tighten cyhnder head 5ol5s 0 same saguence to
4446 M. b5, (B0-62 Mum).

9. Aelighten head bolis as in Siep B,

Lyltndar hesd balby an G peren waler-

tashed uniia that have bean orarhpuled
mual bg retorqued aikor 12 haurs b 2 heun ol oparation, (Mo
NECHHARY O neaw uniks irom faciary.}

Torgue eylindar hwsd bolts on alr conled dipps angines te37-
40 L [ba. {50-%4 Nem],

10. Diesal sngires, Install axhagst manifold, nazzies,

REY. 10-7&
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glerw pluge and ail lines.

Gasoling engines. Install exhaust manifoid, il
lings, spark plugs and carburelor.

11. Install valve stem caps.

12, Install push rods. rocker 2ems and rockar arm
nuts.

13 Se1 valve clearance bo Spectlications hsted in
Section 4.

14 In=tall rocker box covers.

16, On water cooled omils,  migtzll
assembly and fill coaling system.

Iharmeaslal

FIGLUAE 1518 L-HEAD ADJUSTMENT

L-HEAD VALYE ADWUSTMENT

Tappet clearance {Figure 15-18) may be easily check-
ed altet moving the valve somparimant cover and
the bBlgwer housing.

1. Crank the engine by hand unlil the inlake valve
{the one nedarest the carburelar) opens and
closes.

2. Conlinue tuming (he fiywhesl slowky until the
mark on the flywheel isin aligrment with the “TC
mark on 1h& gQear cover,

3, The correct tappe! cledrance lor Bolh the inlake
and axhaust valves appear in the Spagifications
Section 4,

4. Tappats are {itted with sell log¢king adjusting
sarews. Llsea FAGInch wrench borthe screw, and
a 916 inch wrench lar the tappeot when meking
any ad|ustmen,

OVERHEAD YALVE ADJUSTMENT

The valves are adjusted ogld. Alterihacooling period,
adjust Moo 1 cylinder firs! and the rest in the firing
grder,

To adjust valve clearznee an gach cyllnder, procesd
as lollows:

1. Ratate thywhaal clockwisa untl cyhnder having its
valves adjusledis up on a compressian Siroka and
the TG mark an the {lywhasl lines ep with the
timing pointer gn theé gear cover, then turm 10-45
degress past TG 1o be suce lilter moves oft ramp o
cEm,

1574

Ir thls pashiion, Both vadves wiil b ¢loned and I rockar arms
am {ree 10 mava slighbtly dicallng masimurr Slestaics,

2. Usig 8 tealer qauge, chock clearanco betwoen
rocker arm and valve. See Figure 1518

A, Increase or reducea clearance until proper Qap is
astabhlished. Adjust wilh Iock nut which seturas
rocker arm  to  Cylinder head. Refer o
Specilicatians, Sechon 4 o carracl valve
Clearance for your particulzr engine.

RGCEER ARM
= WMREMCH

Lol K MUT

FEELEA GAUGE
&)

FIGURE 1519 YALYE ADJUSTMENT

RDECOMPRESSION RELEASE

The decompresdion release meghanism (Figure 15-
201 haldgs the exhadst valve opan long engugh far
cranking speed (rpm's) to build up witkou L oppaosition
trom compeession. The release solenaid enargizes
whian starting speed is atidined to ralgase he exhaust
valvg for operation as long as the gnging nuns. The
solengid dearergizes whan tha angine is shut down
allowing the release mechanism to apen the cuhaust
valve and siop the engine by decompressian.

1. Belora adjusting the decompression me: hanism,
the valves must be set lgr the gorretl chearance

2. With piston 10 degrees to 45 degrees past TDG on
power stroke, hold arm in degompression posi-
tion [Lension againgt spring). Turn sat screw sa it
just toughes exhaust rocker arm. Tha release arm
must be lighl against shap fing during adjust-
ment. Than urn screw exactly One rew:rluln_:m
clockwise Original factory setting is marked with
white gr yellow paint.

7 |l gcravr ke ghlened more (e ans lam,
m pulon could B achauyl vabve,

3. Hold Ihe 2et scraw and lack it into pogition wilth
the auttached nut. Turm the nol hand bight ples 144
> /2 twin 1o lock e mechanism,

4. When reastembling the rockar covar, removi the
solencid. dip the plunger "4 ring in Qil and
reinstall when cover is on the engine. Align
sglengid 30 lerminal "SWY s ghowe {Erminal
IGMN"

REY, 1175
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QELOMERELS UK EMD OF SRRING
SOLENOID

EFHINT 5273P

SPRIMD

A GEChMIARL 5506
AELEASE AR

. EXUAJST il Wi
RS LE R ARk

h. = I

JECOMPRERICH SCLERDID

P_LNGER RE. FARED 14 STOPPER
FOsT O .

u13% Bga

QL0 FRE RWilk
HRELEAMSE A4 1M
FEUE NS POSITIOR

AF LEASE AR AWD
HET SCTAEW

IM BETOPFED FOSIT 0

EXHALET

RGCEER &FH

[(ARGEEH (IMS INGICATES
MOYERE MT WHE

JMLOCKFELC;

FIGQURE t5-2F DECOMFRESSIOMN MECHANISM

VALVE COOLING

Walve cooling isa erittcal part of engine performance.
The pxnaust valve transfers ils keat through the stem
12 the gquide whish in 1urm condocts tha heat 1o the
cyhrider head. Figure 13-21. Heat i3 als0 transferresd
Irom the valve seat 1o the head. Providing adequate
Coohng air &r cogling water 1o the valve area s of
prime imporance becawse the cylinder noad contains
miast of the cambaustion chamber. 1) begomes hol on
lhe powar stroke and must be gooled goickly and
uniformly 1o retain its physical strengih and shape
and to pravent haot spots from develgping - the
Combustign chamber causing pre-igrition.

The pisten is cooled. to sorne extent, by oil splashing
against the undarside of it. The pislon rings ransma
fieat from the piston to the cylorider walls. This fea
plus the heal from the combuskion lame musl be
dizsipated 1o the strmosphare by the coolng fins an an
air-cooled anging wr by girgulating waler an water-
cooled angines.

Y éngine cooling i3 inadequate, the oil temperature
runs too Migh ard the oil breaks down causing
BXCRESINE Carbon and warnish buildup and sticking
rings, The cooding air requirements of am awr-cogled
ar water-cooled angine lakes barwesn 5- and 10-
percent of the availlable engine power.

ADJUST WALWE ROCKED,
CLEARANCE LERE 4 ARR

WALYE
SHAIHC
AC rAIHEH

WALYE
SPRAINS

WwALWE SEAT

FIGURE 15-21. YALYE MECHAMIEM

REY. 9-7§
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INTAKE MANIFOLD AND VALYE PORTS

The intake manifold. valve ponts and throat area of tha
pre-pambustian and combustion chambers must be
ol such size end shape thatl air can {law throrgh with
mirmrnury restriction  Accumulations of garbon or
lead depasits in these areas will definitely decrease
Ihe enging’s mMaxinum gower.

VALVE LIFT AND TIMING

IMtake and axhaust valve Liming and the amounl of
valve [ift are axtremely imporant o the tour siraka
cyele engines, Figure 15-22,

Intake Valves

An intake valva begins gpening &lightly balore tho
piston reaches 1op center {TC) an {he exkhanst stroke.
The intake valve muat be gpen engugh bafore the
pision passes TC and starts dowrward to draw air
srirastricted into Ihe cylmder. It must then opan fast
and far encugh 2 allow mazimom 2irflow through the
inlake valye port 8t a tapid rate. Singe air in mation
has nertia, we keep the mtake valve open as tha
piston mowves beyvond botlam canter (BC). It ramains
apen Iehg enough to pack air inle ke eylinder urmtll
1he pressure byildep tends o reverse air movamant
and then closes quickly. In high pm engines, the
closing paint may Be 35° 10 65° of crank travel beyond
BL:.

Bath valves, indake and exhaust, ara closed during tha
compression sirgke and during mosl af the powar
stroke,

Exhauat Valves

A cam begins apening the axhausi valve before
batlom conter is reached on the powar siroke and
allpws it g claze quickly before the intake valve opens
near the end of the exbaust stroke, Figure 15-23. 10
1his way, some of e energy from the expanding
exhausl gases 15 sacrificed on the power s1reke. ut
the exhaust velwve remains opan |leng nough 1o
completely cledr Ine cylnder of exhaust Qases belgre
the intgke valva slafs aperring.

Qrdirarily, Ihe intake vatve does not 1eel excessively
high temperatures because it is cogled by the in-
corung fresh air; ot is also closed zll during the
coOMAression, power, and exhausl strokos. The ex-
haust valve, however, receives thelull blast heat ol 1he
exhanst gases which can dissipate only thrawgh the
apen valve and 15 seal. At wide opan throttie, the
exhaus! valva gets red hel. Te withstand such
temperaiwres, the valve head must be af stainless
stael or il will carrade very rapadly. Therefore, thetace
of the valve i% soated with chrame-cabalt b provida
sufficient hardness and carrgsion resistanae.

165-15

D - INTAKF GPFHING - 197 BTG
- INTAKE CLOSIRG - 507 ARG
EQ - MHALLT QPR RirG - W gl
EC - EXHALET CLOSING « 157 ATC

|c

FIGURE 1422 YALYE TIMING {J-5ERIES]

—_—

FIGLIRE 15-Z3. EXHAUET VALVE {DIESEL}
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VALVE CAM LOBES

Velve cam labes (Figura 15-24) are dasigned in an
eqg-shaped oval contour to provide:

* Llearanca of a few thousandths of aninch during
part of the cycle when the valves muost be ¢losed.

* A zhape thal causes valve rgtalion.
A ramp lor engaging the vaive and starting ils filt.

A podicn that accelarates the valva g maximum

apening vyelodily.

* A sechan that decclarates the valve to a slgp on
Llhe ngge of tha cam.

The apposite half of the cam lobe thal allaws 1he
valve 1o clode by a similar sequance.

>

L

FLYWHEEL FUNCTIOMN

An ending produses il powar during the power
glroke only. Therafore, the lywhest function is 1o
provide each piston with sulficient momnendm 1o
carny iLinrough the othar (hree sirokes without mych
loss of spead, Figure 15-2€,

Flywheels ame designed somewhat on the |[ght siva 1o
reduge engine waighl. Tha equipment baing diwven by
the engine iz dependad on lg azgist lywhos actipn. At
best, thare & always some slowing down between
power strokes and subsequent speading up during
the power strokes, This is cailed cyclic irregularity
and it Becomes imporanl on cerain applications
whelre couplings, driva pulleys, or clutches ars paed,

ENGINE VIBRATION AND BALANCE

I a ginglo cylinder anging, the reciprocating action of
the pisten end connecting rod causes 2 shaking
action which must be balznced B3 well 2% passible,
The recipocaring unbatance is counterscted by
counterweighing (he crankshatt with 59 parcent to 5
pareant af the weight of the piston and rod. The added
weight ia placed on the crankshaft oppoaite the crank

throw. Figure 15-826. The balance of multi-cylinder
engines is mere complex, but the same principles
apply.

1517

ROCKER aRM

- WaALYE
FLISH RO

TAPPE [ RAMpr

Car L{BE

FIGURE T5-24. VALVE CAMMIMNG

FIGLAE 15-25. TYPICAL FLYWHEEL

COMNTCTING ROD

COUNTERNE G

FIGUAE 1528 CRAANKEHAFT BEALANGE
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SECTION 16.

PISTONS, RINGS, CONNECTING RODS,
BEARINGS, AND CYLINDER BLOCK

INDEX
PISTOMS AND CONMECTING RODS . ... .. 16-1
HEmowal o e LT
Cleaning ................ e e e e e - 16-1
Imspechion, .. .. i 16-2
Repalr e 16-2
Assarnbly . 16-4
Installalion of Piston In Cylinder.. ... ... ... o i 16-5
CYLIMDER B O, . e 16-6
Inspec IO, . . i e e 16-6
HONING PROCEDURE .. ... ... . 16-T
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PISTONS AND CONNECTING RODS
Remoyal

Obeerve the lollpwing procedure wher removing
pislons and conngcting rods frgm the enging:
1. Aemove cylinder head and ol base pan from
BNgineg.
¢. Aomove ndge irom top of eash cylindar with @
nidge ceamer before attampting piston remaval,
Figure 16-1. Furcing the piston from the cylinder
Before reaming may cause damage jo the piston
fands.

FIGURE 1E-1. REMQYING RIDGE FRGM CYLINDER

3. Turn crankshaft until piston is at beltam of jls
stiarka and remove connacling rod bolts, Lt rod
bearing cap Mom rod and push rod and pistan
assembly out through top of cylinder using a
hammer handle. Aveid scratching crankpin ard
eylinder wall when remaving piston and rod.

Ma/K e8ch pdyton and rod aedembly 3o theyp opn b re e med bo
Ihwir respaclive cxlinders sikar ovechaul, Keeg-canneching rod
broring cape ehd bearings with Imelr retpectlve rody,

4. Aemove piston nngs from piston wilh 2 pislon
ihg spreader 3s shown in Figure 16-2. Remove
pislon pin retainer and push pistan gin ook,

Cleaning

1 Remowva dirl and deposils (roe the piston Sur-
Tates with an approved cleaning solvent,

<. Clean the pislon ring grooves with a groove
cleaner or the end of a pistan ring iled to a sharp
point, Figure 16-3. Care mus! De taken nol to
remove raetal from the grogwve sides.

Do nit 458 B chudle cleaning calver? &F wire Bamh 1gr
riganng plEbons.

16-1

FIGURE 1§-2. REMO¥ING FISTOH AIHGS

3. When cleaning connecting rads ir solvent, clean

therod bare and 2ack af tbepeanng inserts. Blgw
aJdt all passages with compressed air.

Ao Y,

FIGLAE 16-3, FISTON GROOVE CLEANING
Rey 9-Th



another free manual from www.searstractormanuals.com

nspection
The loHowing text contains inspection procedures
cancermng  pistons, connecting srads and  rod
bearings,

1. Fisten Inspection

a. Inspegt pistons lor draclurea al ring lands,
skirls and pin bosses. Check far wear at ring
lands vsing a new ring and faeler gauge as
shown in Figure 16-4.

FIGURE 16-4. CHECKING RING SIDE CLEARANCE

b. Replace 1he pislon when the side clearance ol
the bop comprassion nmng reaches 9.002 inch
(0 20 memy dor gas or gasbling engines and
Q006 ingh (0.1% mm) ‘or diesel engines,

¢. Replace mizlons showing signs ol scuMing,
acoring. warn ring tanda, fraciures or damage
fram pregmilian. Excessive piston waar naar
edge gf top rng land indicetes graignition.

2. Danneclting Aod Inspegtlion

a. Beplace connecting rod bols or nuts with
damaged threads. Aeplace conrecting rods
with deep nicks, signz af lracfures, scared
boaras of bores oul of round mare than 002
inch {0.0% mm).

b Use 5 new piston pin to check the ginbushing
1or weds, A push Bl clearance @ fequirad and
varnas irpm enginge 19 enging [see TASLE F
CLEARANLES. Sechar 4. |f anew pislon pin
falls through a dry fod pin bore of 115 Swn
weight, raplace 1he Bushing.

3 Connecling Rod Beanng Inapestici
a. Inspect bearings for burrs, breaks. pitting and

18-2

wear. Heplace bearing inzerls 1hat are scared,
have the overlay wiped out, show fabigue
Iadure or are badiy seralched.

If bearings appear o be serviceable, check
them for praper clearance. |1 thay exceed the
specified clearances lisled in Sectipn 4,
Replage them.

4. Checking Bearng Clearance With Plastigauge

.

Make certain that gil parts are marked of
identified 20 that they are renstalled i thetr
onginal positions.

. Place a piece of correct size Plastiyaoge inlhe

bearing cap e full width of the bearing insert
aboul 174 inch oif cepler {Figure 16-5).

&

FIGLIRE 14-5, MEASURING BEARLMG CLERAGMCE

<

WITH PLASTIQAUGE

Aolate crankshalt about 30 degrees Mrom bot-
tom dead conles ard réinslal! bearng cap.
Tigkten bolis 1o the torque specbed in the
Teble of Torgues s#nd Clearancos. 00 rot tuem
the crankshalt

Remove  bearing <ap.  Leawe  flattened
Plasligavge on par 1o which it has adhered
and campare widesl paint with gradoeal:ons on
Flashpduge envelocpe 1o delermine beanng
claarance.

Repair
1. Connecting Rod Bushing Beplace ment

d.

]

Press out the old bushing wilh a press 2nd
PICGERT drived.

Adter checking 10 Be sure the ngat busktnng is
used, carafully press the new bushing in with
Ire same driver used 1o revnave he ald one,

Mozt Onan engings yse precisian bearings
Pew O-Tg
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1 BDRILL 15 TD BE

THRQGSH BUSHIES

AFTEM ANSEMBLY oy

03, HUT AEFRE

BLIESHING | +IMNISHED
AE a2

.-’"-: COMMECTIMG ROD | s
|© BLISH M GE —[
[N

BUSH kG Fu0s MUST
J BE FLL&GH W|TH 5I0ES

OF KOG TO FERMET
1% Tl ROy L
BE TWF £ BLEHINGS

BLSHie T BE
ALLEYBLED W- Tl
SPLAT IN Ty

TOHE CALSSSES 100

FMECH QY TYPE

PAEG IS T-FE
BEARHG

CROEE-SECTICN BE ARIMG

FLASJAE SLEARALCE 1M
DIAECTION INDCATED Qo
ARAOW

MELEIRE CLFARAMEE |k
DIRELCTLON InJICA™ED
BT ARRECW

FIGURE 1645, COMNECTING ROD BUSHINGS

that do nat requiee reaming. Be sare that the
iler hgles are al least hail open 1o permit
sufficient ailing of the pin.

On all diesel engines. two bushings are uged 1 1
lor the connecting rod pn. Press ane bushing ) |-
in trom each side undil ks flush wilh the face. . I

This will leave a 1716 inch to 7764 ineh (1.6 to R N o
?EE'EE M) &il greove n the center (3ee Figune = EASURE D AMETER HEAE gl
10-&).

Tre pistor prn busheng an the JB angd JC
requ: res 338 inch (4. 76 mm) drilling Wirgugh
tre counterndras hole inthe top afthe conners
ting rod aher installalion, Figure 16-8. The
Lashing car then be linizk reamad making
sure the oil spray hale remains opan

¢ Check all bushings 'or push 11 of 1he pizlon L
! MEASJRE %' (LAFETEH HERE
A I ¢

£ Lonnecting Aod Atignment

g Flace connecling rod in an abgnment fixture FIGURE 16-7. PIISITIONS FOR MEASURING
such 28 Onan Connccing Rod Aligning Set. DIAMETERS OF PISTORS
Thiz 521 can be usegd on all Bul AJ and AK
mode’s  which  require the “Small  Rod
Adapter.”

b. Straighten or replace connechng rods twistad
marg 1har 4012 inck (0.31 mm) or bens mare

4 Fiting Piston Jirgs
a. Install puston ring 10 cylnder bore  Inyert

. Rislon and Lush ring toerd af ring frave!, abo .t
ifan 0.00% inch (6,13 mm. haltway :nlo e, whnich trues e nng end

. ap. Theck 1he gap with a teeler gauge a
3. Fithing P'slons gae g dauge 8%

shawn in Fugure 16-8.

. Proper piston lolerances must ba maintained b The pract:ce o filing ring engs to mgrease the

far satisfactory cperation. ond gap s ot recommendeaz. If the ring end

b Measure pision as shownin Figure 16-7 1o be gap dobes not meat spacitications, check bora

sure tatal piston-to-cylinder claarance fclows sizelor carrect salol ings. A cylinder bore 1hat

specifications. See Sastion 4 lorpiston diman- 15 0.001 inch {003 mm) uncersize will raduce
gians. the end gap .003 inch (0.08 M.

Rav 9-75

16-32
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FIGLRE 168 POSTIOMING OF FISTON RING
AMD MEASWAING OF EHD AP

3. Rod Bearing Beplacemeni
iFisten in engine]

d.

k.

Aolale crankanaft wntdl connecting rod 1o
which bearing 1= 1illad is dewn.

Remaove cornecting rac cap. Push connecing
rod upnto oylinder and -emove bearing msert
trom rod and cap.

Clean crankshafs jourmal and bearing nserts.
Inztali new bearingsin connecting rod and cap

and gull connecting rod assambly down Lirmly
o cranksbal journal.

Insert a piece of Plastigauge on |ower baacing
gurfaca according 1o directions in this section
and insiall and torque the rod cap. Remaove rod
cap and measure clearancs o new baanng
acLorchng b Plasiigagge width.

When new beanng clearance has been check-
od andas found to be satsfactory, apply alight
cuat of engine gil 1o the journal and bearinga,

Install and Jorque rod cap.

154

Assembly
1. Lubricate all parts wilh engine ml.
2. Pasition a mston an its sespoctive vod a0d instal|

ihe fin.

On J-ESerles 3park igrllllnn argkn ga, B e e ol sgqubrt Bgly
Im eg rgd 1= on Ihe camishal Hoe wilh B wvdan1ation o« i
L &l kR giston Tacang the frpnt al the englne, Flgune 16-9.

FIGLIRE 164 COMNECTING DD ASSEMBLY FUR LSE

CM J-SERIES SPARK IGHITION ENGINES

O J-Beries digsels built after Saec P, tha valve
reliefs in the pislon read face ike same direction
as the stamped reference numbers on the con-
nacing rod_ Figure 16-10.

FIQURE 15-10 COMMECRTING ROD ASSEMBLY FOR USE
M F-SERIES DIESEL ENGINES

CGn MHC-WHEY aluminum beeck, pps

poted pladen angines, e Wavy Epring

wather must be placed on the end of the wriat pin 1hat feces
Ing Fronlgd ihe @rgene oo Mg 1 prbere T he sprog washermigst
face Bl sedr al ihe angine on Mo, 2 pRIGn. QIherwlse end
thrust will wear out the keaper snap ring premabu raly.

Since reglacemenl rads do nol have slampeed
reterence numbers, use the hearing lack gropve
a5 a referencs point Becadse it raon the same side
i ke conmesling rad as the stamped numbars.
The number one connecting rod .5 0! marked
with a slampod numbor an the I8, OJA and DJAB.

Ay O-Te
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CAST 190K
L COMTRGL

RIRAG ;
o . 5 Lo

GJIDE Fih
IH FOSITION
DPPSIITE OF AP

INSTALL WITH
WENTS A1 AQE M
(A¥aAY FADY CLCIED

END OF PISTOMI

RIHGS P ST
[———— F-:—:"-"FTP_
CARGHE -

SOMPRETEI Y
[ |
LR ESS 10N

RECESS = - J-3EAMES — BIESEL
EXFANDE R

har WERTS

HEAVIEET CLEMMETSIDN
BIMC I TOP GROOVE

COMPRELLICN KIMGE

LI COMTRACL RIS

N
N

=
m

T A
- ""f“:."..“.i‘.i""i"
=

*RAIL
EXFANMDER

“RAILS ARE NOT ILEED
DM T3 C7LINDER ENG.HES

AK. 4k LK. LKB, MB. €CK, CCHB. MH

FIGURE 1&-11. PISTON RINGE

3. Install rings on pistons stanting with the oil control
ring, figure 16-11. Uge & pislon rirg spreader 1o
praveant btwisting or excessive exgansion of the
r:ng.

Serrie il conlrgl Ainge aned AR Cogipression einge hova g dot or
the word "lop” @ che tlde ol the ting b Indseate wWhish side
facea \he lop of the piston. Linmarked prlen rings can bg
inaisdled elthar way. [ 1 ¢4 ol ring has a ool sspander,

ArataM \he sxpander firyY, 1080 1036 it umtil the caoll cnds b,
Tha [asnl shoutd be 180 degrées liam the gap ol 1Rat ring.

4. Always place chrome compression nngs at top al
piElon and plain compressicon ring nexl o ol
conirpl rng.

Insiallation of Piston in Cylinder

1. Turn grackziall o posdicr queber ofe ~ad
bearnng journal &l batlom if 115 srake.

2. Lubricate mumber cna prsignassembly and mage
ol cylinder. Coempress nngs wiih 3 ning oom-
Pressar a5 snown in Figme 16-12 Install beanng
insert inorod,

3 Posiizn piston end s0d assembly in gylinder
blags.

The valvk rocssses on Lhe bop of 22ch
pHian sk ldce toward the camehal
Eide ol the bIeCE 0 {he recesses align wilh Hhe walyes ia the

head. CHherwise, the plslan Wil sin ke We valves 31 {ha lop o
INEIT ugwaen rd =1 rok k.

15-5

.ﬂllllh'll\'_l

FIGURE 16-1Z INBTALLING PISTON

Rev 9-7§
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W TheESS B34 AL

MOT Ok

FIGURE 16-11. WITHESS MARKS

Sime plalons ard nalched as shown in Figoe 18- 135, Inatall e
pislon =o lhe noteh I8 the front o the englne.

The cannecing rod nurmbers should always lace
the camsnaft side excepl on the NH, which faces
opposite ke camshall, The nwmber ore pasion
ripg is ranedy stampad.

All L-head engines, exgept the MNH, have witness
marks (Figure 16-13) which lace ha camshaf
side The MNH rad hasan ol aquirt hole whichmust
bt on the camshaft 5ide.

. Tap pislon dowre: mto bore wilh hand-2 end af a

hammer Lrtil cennecting redis seated ar journal,
Frgure 16-1Z2. [nstall the bearing cap on the rod
with the withess narks and stamped reference
rarmbers matching the marys en the rod. Install
and lighten the o3lts to the specilied orgues.

The bearing cap mus! ke 1apped severdl limes (o
properly  align it with the gonnechng rad
Clearance vanes o ihe jouraal if thisis not dore,
ms1all 1he remaining pislans and rods m e saome
manner. Grank e engine by hand ¢ see that al
bearings are free

CYLINDER BLGCK

Inspection
1. Make g thormugh chesk {or cracks. Minole cracks

may ke detec ted By gnating suspecied agawih a
miglu-e of 25 perceny kergsene and 75 percent
hight modor ¢ Whpe the panl ooy and immesately
apply s coating af zing oxide (whita l@ac) Cessalve
ed in Wwood aleochal 1 cracks are present, 1he
whitle coating will become dscotored at felechve
area.

Ingpect eylindee bare for sconng, Chech Welsh
plugstar atight, even fitand tha fins lor breakage.
Check cyknder bare far taper. g af raund ard
wear with a eylinder bore gauge. lelescope gauge
or inside micrameter, Figure 16-14. These

16-5

FIGURE 18-14. METHOD'S OF MEASURING THE
DIAMETER HF A CYLIMDER

maasuremeants shauld he taken al four places —
near sop and bottam of pistor nng travel.

. Bolerning 1o Figuse '6-15, measurd cylinder

digrnetes and recore 1he readings as follews:

a. Measire reading A across too of cylinder
where greatesl mslon ring wear ocours,

b Measure reading B across eyhnder 3% baltomn
o piston ring travel

C. Measare reading © across top ol cylnder
whera grealest ring wear Gofurs,

d. Measure reading T across oylinder at batigm
af aistan ring iravel.

. Compare rgading Awiln reaping B, ihen compara

reading & wih reading O o determine cylinder
taper die 1o wear.

If taper exceeds 1005 meh (D127 mm), rebore
angd home cyinder to acocommodale hoe moexk
ONErSiZe piston

Hew 3-T&
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TOP EN[ OF Tl \NDER

Rk 5

WEAR.

R LR AREM

. o
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FIGURE 1815 CYLIMOER BOHAE MEASUREMENT

. Aeading A sampared b O and réading B Som-

pared to Dindicates whetherar rotthe cylinderis
Gl o1 raund.

W eylinder is ouwl &1 rgund € Q32 incn 0051 mm),
rebore and hona cylinders {or neal oversize
Ris1on

HOMING PROCEDURE
1. A hone can be uwsed to rebare a cylinder. Figuie

1B=16. Hemove s1ock ta 0002 mch (U087 mm]
Iez= than firished bore with cearse hone (100
grit}. then complete homog witk finish hones § 2460
qril}.

Anchor black solidly fargither vertical orharizon-
tal honing. Use eitver 2 Soll prass of Reavy-doty
crill which oparates at akbeut 250 12 450 rpm.

Lower hare intg oylinder ontil 0 grotrudes 152 to
379 nck (13 v 19 mm) past end al cylinder.
Rotalz adiusting 1 wuntil st9nes come in contagt
wilh cylinder wall ab rarrowes: pont.

FIGURE 1616 HONING CYLINDER

16-7

=]

- Lopsen adjusting nut until hone can be wmed by

hand.

. Gonnect dnll to hane and startdrdl, Move hone Jp

and down in the aylinder ahout 40 cygles per
rnute. Liswally Ihe Botsm ot the cylinder msst
be worked out lirst becauze i is sraller. When
eplinder taxes 3 unitoren diameter, move hone up
grd dowrn all the way thirough thebore, Followihe
hone manu{aciurer's recommendations farwel or
dry Funing and oiting 1he hane.

- Check diameter ol cylinder regutarly during hon-

ng. A dial bgre gauge is 1he sasiest metkod Hul a
lelescoping gavge can be used. Check e size at
g places n lhe bore; measura twice al the lop,
middle and botlom al 93-degree angles.

When the cylinder is about 80.002 inch (0,051 mm]
within 1he degired bore, change fo fine stones and
tinigh the Lore. The tinigh showld Aot be smooth
bul az shown in Figore 18-17. The crosshateh
termed by the seratching of 1he stones should
form am angle of 32 deqroes. Thiscan be achisved
by maving the hone up and down in the cybnder
about 40 cyeles par minute,

. Clean eylinder block thoraughly with sozp. water

and ¢lean rags. A clean white rag should 1ol be
goiled on tha wall after cloarory is camplete,

D2 nel use a sgplvarl of gaastine slnce
Ehey wash th gl Frorn the walls bul lgarg

ihe melal particics.

Ory crankcase and coat it with o,

FRODUCF SRO5S5S HATC- SCUaATCHES
FOR FAST MIWEG SER T IR

AN TES [ RIS

FIGLAE 16-17. COARECT HOME FINISH

Rev 9-78



W02 S|ENUBWIIOIDRIISIESS MMM WOJJ [enuBwW 231} Jayjoue



CRANKSHAFT AND MAIN

another free manual from www.searstractormanuals.com

SECTION 17.

INDEX
GENERAL. ... . e e 171
LI L0 T T 3 171
CRANKGHAFT REMOYAL _ e e ... 17-2
IS PE T N . e 17-2
CRANKSHAFT REFAIR ANDREPLACING . .. .................. .... 173
WAIN BEARINGS
NNl . e e e 173
BEarngs . . L e e e 17-2
Fronl Maln Bearing Imstallalion. .. ..o e e 17-4
Crankshaft Ingtallathen .. .. ... .. . e 17-5
Crankshall Endplay . ... oo i i i e e 17-0
Front and Rear Main Bearlng il Seats ... .. ..................... 176
CAMEHAFT AND BEARIMGS ..., ... v oo o i 17-7
Remaval of Camahall .. . e e 177
IRspeetlon And FeRaIr e e e 17-&
Camshall Gear ... .. . e 17-8
Camshall Bearings ... ... ... ... 17-8
Inatallalign o Camakalt . ... . .. 17-10

BEARINGS

Rew 3-ThH



W02 S|ENUBWIIOIDRIISIESS MMM WOJJ [enuBwW 231} Jayjoue



another free manual from www.searstractormanuals.com

<40

==L

FIGUAE 111, CRAAMKSHAFTS

GENERAL

2nen engines use a counterbalanced, cast iron o
ductile irgn crankshatl Ondiesel enginas, o incraasa
the shafl's Tatigue durability, the crankpin lillets are
shol-peened dunng manufactunng. Figura 17-1 il-
Istrates lypical srankshafis used pn Onan engines.
Qnne and two cylinder engines the crankshafl noes
on two beanngs 1he front ane oused in thae engine
crankgage angd the rear one housedin the rearbeanng
maounting piate, The tour cylinder J-Series models
use an additional spld centar main bearing.

Troubleshooling
Expegling to regeive good service Irom your engine
after overhaul means learming o rasogrize

crankshal problams. Wom crankshal main bearing
ipurnals allow 120 much piay botween 1he crankshalt
and baaring s, causmyg Iow oil pressurg and the pil seal
b leak. A parially sheared keyway or {wisled shait
also throws timing off

Check for 1he following when diagnosing cranksnaft
problems.

1. Expettiva 1ibralion: Excessive yibration ae-
dicales 3 bent crankznalt,

2. Mewsy Operation: Worn begrings, especially rod
BEaNNgSs INCIease enQIAs oS,

3. Leaky Crankshelt Qi Seals: Qil |leaks could
ingigate & berl crankshalt, bad ol 20als, worn
bBeanngs or & combimatian of 1he abave.

4. Chrorre Timing  Probems;  Chronic  timing
proplemns not elmnated By engina tune-ep in-
dicale crankshall wear,

5. Bert or Wampeg Cranbicase: [l you cannot rolatle
the crank by hand b er way, this could indicale 2
bend crankshal, z seized bearing, seszed piston,
hydraulic  lock, fammod  slartar, ©lc. Baml
crankshafts arg checked with a died indigator
githar in lalhe centers grvee blocks. [Fa new crank
is inatalled and binding, a warped crankcase
could be 1he Sausa,

17-1

6. Crankshall  Endptap:  Belore remaving  |he
ceankshaft. check the endplay [Figore 17-2} to
datermensa (f it is excessive or not, Too mueh
endplay ailows the shaft 1o move back and barth,
caus g axcassve peunding of the bearings and
thrust washers. Tag little endplay causes -
CESsive prassure againal the 1hruat washars,

MEAS AL EN P AY HERLE
TREFEKW 103 DIE S IORS
AND CLEARMAKCES) -

FIGL'RE 17-2. CRAMKEHAFT ENOFLAY

Rev 3-76
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R
CRAMEIHAFT ~

FIGUARE 17-3. CRANKSHATT REMOYA

CRANKSHAFT REMOVAL

1.

z.

Remowe 10cK ring and relaimng washer Irom in
frant of crankzhalt gear. Figure 17-3.

Full ofl crankshaft gear, using proper gean ouller
Sae Mool Sachaon,

Remove gil pan, gylindar haad ar hcads, piston or
pistons and cannecling rod.

Remowve bearing cap (J-Senes).

Label each besring cap lor eveniual ropbacemenl on i3
peurmal. Bearing caps ahoukd met e retermed 19 thedr [ournala
lacing he appositg dirgcllan They criginally 1aced, 34ibe &
line on The bearkg housing 80d bearing cop belore beanng
remoral.

& Hemowve redar beading pfate from crankcase.

§. Bemowve crenkshalt theoughe rear operimng n

crankeasa, On Iows cylinder J-Serigs models,
catch the upper hall of {he cenler Main peanng
suppan as it glides oft 115 mounting sorace. See
Figure 17-4.

TGF HALF OF CENTEN, .
IR AFAR KNG HOUSING 7

- - W
CRABKSHART 4%

N

FIGURE 17-1. CATCHING CENTER MAIH
HEARING SUPPOAT

17-2

INSPECTION

Clean tha cqankshafl in a suitable solvent and bBlow
aqul alf il passages. Chech the journals for out ol
round, taper, grogving or rigges, Figura 17-3 Look tor
ndges of groaves on cither swde of the il hote areas.
This indicales infrequent ol ehanges. 1 the poareal
dimensons  are not within dimits  (ses
SPECIFICATIONS seclion of $his manaalh. or if 1ke
[oJrnals are scored, regrind The crankshatt.

FIQURE 17-5. MEASURING CHANKSHAFT JOLRMAL

FIGURE 17-6. CHECK NG CRANKSHAFT ALNOUT

Place fhe crankshafl or ™" blocks 10 check the
rongul At The centar jgLenal with a <ddl irdicakor.
Feplace 1the shaft il ronout exceeds 03 inch
(003 mm). Figqu#e 17-6. Replace tnecrankshalt gear
wodr ar chipped Measureeach |ouraalinat least Faur
piaces to delermineg tne wear, oot af raand and taper.
Frgwre 17-7 11 Lheputol rgund i3 inmexcess of K5 inck
10,13 mm|, the taper more than 201 irheh (0003 mmb.
ar weal more than 00Z inch {0408 mm). regring the
shalt 1o the rest undersize bearings of replace the
shaft. Figure 17-5.

Aew -G
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— 1 ~4| f
| Fam N
e IP(O))
TAPE RED 'J \\:bﬂ:__::_:;

FIGURE 17-3. CAANKSHAFT REGRINDING

FIGLURE t7.3. SCORED AND WORN AAMERIMNS
AND JOURMALS

17-3

CHANKSHAFT REPAIR AND

REPLACING MAIN BEARINGS
General

On engines which are sud|ected tofull tnad GRerghon
over long periods of time it s lmportand that the
crankskafljoumals and crankpins be round, smoath
and straighd. Reqrinding a crankshail e L I2s ac-
CUracy, Precision machinery and an expariengad
aperater  Any  crankshalt  having  jovrnals  or
Cranspins which excead the miniewm or madmum
specilications shown in Sechar 4 must bBe reground.
Crankshafls witn cough or scored journals ar
crankpins must be regrognd, Figure 17-9,

Shot-peerang the NMG engines priar 10 Spec B and
diesel engine crankshafts require Speciai care. In
adgition i machining, the crankshait must be zho-
Fedied and supar inished. Fakure 1o shat-peen the
grankpin lilals cases eandly failure cue 1o Cranking.
See Figure 17-10 tar shat-peenng data COnmcETring
diesel |-Series and NHC {prior to0 Spec B) Bngines.

r— 7 IR . T R
IMHESE SUMFACFS
1 TOOZ SHOT-FEEMED |

—“.['i"f“"'- —'II"I!-“"'

i— 216 TIZVRE —m) J

THI5 aRes TO NE FASKED
FdB G SROT-FEEMING

FIGURE 17-10. SHOT-PEENING DIESEL CRANKSHAETS

Fraceed a5 1ollows.

Mask off conrecting rod heaning arcas.

2 Almen gauge reading 012.4.

3 Poenwith 019 inch (4.83 mry @ ameter castsieel
shat

4 Peen or 30 seconas on each crankom hillel.

Urdersize bDearngs are avaabe 10 rework the
crankshatl ta .C10 éagn, D20 ingn and 030 inch
(£.2% emm, ¢.91 e and 078 me woidersize

Hearings

Examine the old «od and mam bearing Look at the
Gacks al the red bearngs for evidence that the rod
qures arg oversized ard andit ‘or further rse. N a rad
»anrg has laked far no apgarent reasos or il 1be
backs of the Deanngs ingdicato coscssive movemem or

Hev 9-76
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pxgesswe heat, check rod alignment and poesible
enlarged bore size. Man bearings thal are warped,
seared, show signs of being overheated or are
octherwise damaged. Indicate that the main bearing
bores in Mo biock and tear main baanng plate shookd
be checked for proper dimensian,

11 gh {0 nt fmake pearing sgat is damaged beyond ihe print whete a
now bearing £ &n be efleciively prass i In place, d|scang {he enilve
sneging block.

A new rear madin beanng seal can be installed by
replacing 1he raar main baanng plate. Check man
bearng bore alignmer? oa a hine Boring machine

Fronl Main @earing Installation: Crankshalt main
hearings are precision type (Figure 17-11) and do not
require ling reaming or line baring after ingtallaticn.
They are available in 002 ingh, 010 inch, D20 inch
and 030 inch [0.05emm, 025 mm. 0.5 mm and
0.76 mm) undersize Before atiempting to insial the
beaning. the bearing bore may be healgd. This
expands The bore and altpws for easier seating of 1he
bearing. The bearing may alzo be conled ta shnnk i,
aroviding easier installaticn.

FAIH BEATING

FIGLURE 17-131. PRECISIUN TYPE BEARING

If the boarnrg pore has been heated of 1he bearing
cocleq, il the beanng and tap it lightiy inl place
(Figure 17-12) using Onan tooel as indicated n ool
catalog n 1his manral, dake sure oil holes are lined
Lp

&l angknes ekcApl MM senes aller Spet O U3e Ehrus] washer
beari g4 #lomg with the frent and rear maln beandg . WH £Rgines
alter Spec C use & bkt wisher and mal beanng tor the reas
bgpring pigle whise the front ol 1he erfglie otes oone plece boardng.
All MH #eu)iret shoubd novw use the ane plece bearing Mor ovs sl
or repair, Figure 17-13%

17-4

FIGURE 17-12. BEAR{MG SEATING

FAOHT -4 N
TEARING BOHE

=

-
L E PN

ALIGH BEARILG
KDTCHES '™ ITH

LafCe PLS
AKD Mo T
aM HALES
B4 Ms.
REFLACEMENT
FRECISIGE 17 FE - FROMT MAIY
[ NOT LIKE EDRE OF REAM HERKING

FIGURE 17-13, FRONT MAIK BEARING
IHETALLATION —MH ENGINE

Belore instalmg fhe front bearing on MHE engines, vse
the Locktite Bearing Maunt furmshed .0 the Bbearing
kit. Use 1he towelelte in the package 1o clean the
tutside o1 (he beannyg and the bearlng bore in tAe

bigck
Breathing vapor From 1oweletie and prolong-

_m 2d coptact wilh skkn can be Rarmiul Be surg

ared |3 wedl venlialed.

Cn BN engines. alvweayE Blgn ihe ail iokes 7 e Bearing wit 1he gl
heded In Ike bearing bore. QIF prradages musl be Al least soe Rl
o,

In the rear Dearing plate (Figure 17-15), mstall e
bearirg liush o 1/84 inch {0,387 mm) below the end
ol the bore, wsing a bearing driver. (See Dnan Tool
Catalag in ths manual 14 the gorrect tod numbger )y iF
a special combination togl 3 not available anc o is
NeCCssary 19 remows the 120k poas with s cetters or
edzy-oyt tool, ahways inses new ook pins.

Rew 9-T6
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BEARHG HOLE 1M
CHAMNKSa FT BEAR-  um
MG BORE b,

PRECISICN TVFE « DT
LINE BORE O MEAW

Al AK

LOCe Pk

7

T AIERN MEAR G HOLES WITH OIL
HM HCLEE 1M EARIBG BORE

BE&RIMG

FRECISIGN TYPE.
00 N LINE REAR OF BORE.

LLK

AL 1gH OIL HOLES

THRALST WaSHE L

IM51 AL FLULH
W TH DU TLIDE
SURAFMCE

— 10OC% M

ALY BEE&REND
pr13T BE FLFSH WwaTH

WSI0F SLiRFALE

J SERIEZ

FIGUAE 1714, MM BEARING INSTALLATION

I A MG
JRIVE R

1 ___..-"

| THEG D51 AR E
MCT TDERCEED
LiEa

B |
.""1 |..-\L-:
A r.u;'_ﬂ

I o
s 14

|

ACaR BL&RILG HLATE

Crankshalt Installation

AMer eagh ingtallation slep, check the erankshaft to
Be sure i i nol frezen irlo place.

Z

Qil hearing surfaces and inslal crar; sshalt from
reqrof Cankease through rear bearing plate home.

With -ear Jearning plale gasket in place and rear
end plate baanrg labnealed, slide thrusT washer
{grooves towasd the crankshaft) and plate over
and af crankshaf.

I CALUTION E Ling up noichey ol il whsher with
ok pins befpre Ughtering down gad
piate or {he 0ok plns and thrgst washer will by damagad.

A Irgal 101m 01 il o IR ihruat washer may hold it place whife
installing the crankshafk

FIGUWRE 17-15. AEAR BEARIHS FLATE BEARING
INZTALLATION

17-5
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CEMTER
LN DEAR WG
CAP

SIDE FAAKED PRANT
TIFAARD CAAHRSHAFT
QE MR

FLACE UFFER BCARA MG HOLISIMG
HALF ‘N MGSITION INGICATES BT
HAGKEM CINE. RRTAYE INTD
FCEITION

CENTER MA' M BE ARING
HOUSIKG JUPPER Ja, F1

T BE SLFRE T ALIGH QIL
MWL ER N BRFARIMEG AMD

HOUSIMG

FIGLIRE 17-16. CEHTER MAIN BEARING IMSTALLATION — | SERIES

3. Torque down baarnng plate.

4, Healliming gear &n an efeciric Burnar ar oven ta
abioet 350°F (V2T C) Instaila new crankshal Ry
and driva ihe gear Inte place. Install retaining
washer and lock ring.

&, Four Cylinder J-Sanes Engires Oaly, Sel upper
falf of the centar main baaring (Figure 1T-18) on
crankshal and relate itinto plage. The side af tha
bearing marked front must be loward the
crankshalt gear. et the two position doweks on
the upper bearing mouni. Install $he cenler main
bearing cap and 1orgue the bolls 10 97 to 102 1.
Ibs. (132 1o 125 Nem).

& Check crankshaft endplay.

T. Install piston assembles.

Crankshail Endplay

Atter the rear baanng plate & lighlened (Lsing the
torgues recommended in the SPECIFICA TIONS
seelien of this manual}, check forcrankshaftendplay,
Figure 17-17.

ML Ap BEARIMG
FLATE

HEASLIAE EYUDPLAYT
=t RE
(Relfer o Taole of
Clearane ctl

FISUAE 17-17. CRAMKIHAFT EHDELAY

176

[ 1here 15 tad much endplay, remove the rear bearing
end plate and add a stum betwoeon 1he thrus! wasner
and plate, Figure 17-18 Reinstall 1he end plate, lining
up the thrust washer and shim notches with the lpek
ping. Torque the end plate and rechack for crankshaft
endlay. I gaskets of more than $15inch (0038 mm)
Iotal thickness are required, use a sieel shim of the
prope: thickness and a thin gasket on each 51da of the
shim. This avmds €Xcessive gasket compression and
mamtaing bolt torque.

AFAdA BCAA KL ERD PLATE

LDE-I:. 1M

AL 1Sk BEARING 21L P":l LES
W TH Q1L HOLES 12
REARIMG HORE

THEWST
waSHER
SHIM

LOCE
Pim |

L i

min

PRECIE DM TWPRF- (00 NAOT LIME REANM CH DOAL

FIGURE 17-18. SHIM INSTALLATION

Front and Hear Main Bearing
Dil Seals
Tha fronl engine ol Seal s located in 1he Qear cover
and the rear main o sedalis lpgated in the Cramhshaf
end plate. The rear bearing plate must be removed to
replace its ol scal. Folow thess msbruchions wihon
changing front or rear seals
1. Drive ol 523l out from insida, usng appropriale
bearing plale ar gear gaver driver (ses 4ol
secliont.
Fev B-7G
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2. Belorg installing seals, fill space between the
sedla with a fibroas grease ar stifl cup grease.

This nmproves =ealing, Figura 17-19.

. & =
l:‘- [

Wer Meavy hber or tk

4up gredie in wmaca . ~

Belwnsat saaly 1A
mrcwe seal,

= OUNTING FACF
Uk GRAR COVER

b—  dpr2”

THIL SUAFAZC sHOL_D BE
CLEAMER OF aLL oLo
SEALinG  CompoanT gE-
FORE  INETALLING SEa)

e e mar E e — e i B T T ————

HEAR BEARING FLATE

CLEAMED QOF AL
ZE&LING oSO

DRIYE 1R FRESY QL
SEML TO SHOUILGER
U® TYE PLATE 150 E

HEAR BEAAING M_ATE
Ore SEAL

“kRIE SHREACE SHALLY BE

a.r
BE-

YORE  INSTALLING SEAL

FIGURE 17-19. GEAR COVER AMD REAH BEARING
FLATE UL SERLS

LOCK Pire

LOCK PIN

e THRUST WASHE P m——— ]

|>—_ A LGN Dl HO!LES
_

3. Lay gear cover on @ bemch sg sezl boss is
supportad. LIsing a gear aover driver, i serl @ new
3mal from inside wih the rubber lip [oward the
outside of the gear cover (gpen side of seal
inward] and deive il flush with Inc outside suriace.

On NH ongines, 1ap goar cover oll seal tnward uadi it s 2197
Ingh (2481 mm} from the Maonties Paca of the QEar Coyer,
Inelsdl the naw style, thin gpan foce scab, §-7°64 bach
(2B T8 M Irom maunding fBce o the cover.

4. When instatling bearing plate ail seal, lap new
sedl in undil it bottoms Yash with rear siidace ol
bearing plfate, Figure 17-3 Use a seal expander
or place a piece of shie stock around Lhe end of
the crankshal when replacing the bearing plale
taavoid damaging the seal. Remove shim stock as
soon as plate /s ir place

Engined equippad wilh s Iypes of redpolssn gear
a3tomblies g0 ot wee & rear ol peal. The reductlon gear
aysqmblles ave wiled dirgeily Irgdm Ihe engine crankeasg, See
Inalractions on the case ol the réducipn gear assambly,

CAMSHAFT AND BEARINGS

The camsnaft is a one piece machned casting, dnven
through gears by the crankshal, The camshalt qides
on sledve bearings pressed intc the crankease, Figure
17-21. Ir aadihon ta cpening and clesing the vaives,
the carmshaf: gperates tha fuel pump and bregker
pourts.

Removal of Camshafl (J-Series Engines
But Similar on all Engings)

1. Aempve focker arm3 and pushrgds Inom vale
chamburs,

£ Aemove fuli pump from ongine. Remove o s-
Iribwsor (A2 anlyy.

L O EEAL -

b INSTA. L FI UsH
W|TH QLT IDE
SR AT

Mairne REARIMNG
FUOST B FLUSH wITH

IMGIDE SURFACE

okl =— _IF FACHS
T, ouT

FIQURE 17.20. IN5TALLING AEAA BEARING PLATE 0L SEAL

17.7
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— |'=
ExHALUET
waLWE Efﬁlﬂﬂvué r
Al g RG
DEAINS "
o™ EUEL FAIMP CAMEMAET
T

OYERHEAD YALYE:

EXHAJET

ExH& T
WA LWE

L.HEAD YALYES

FIGURE 717-21. CAMSHAFT

3. Remove injectian pump and fuel transfer pump
from engine [diessl engings anly).

4. Aemove crankshaft gear retaining washas by
remaving lock ring on crankshall,

4. Lay enogine on ils side & avoid dropping fappets
and remaove camshaf assembly as = group. 1
necessary, pry it cul wilh a serawdeiver glaced
belween ramshalt gear and crankcase.

6. Remove tappets {rom camshall erd of pusheod
hales.

On four cylinder J-anginas, eliher the oll base ar cylinder
hoads and puskingd ubed sk 9 removed 1g Femovo 1he
lappdis Tappels an 3l gihereng e can be removed fram the
valre =hembrer or camahall slde ol tappet bareg by resthing
Ingide The Srankeasn aller cam |4 ramoved.

Inspection and Repair

Inspecl the cam lobcs carefully. 1f the camshalt is
tadly worn  or  scored. replace il (zed
SPECIFMCATIONS sectipn of thes menual lor cam
girrensions). Inspect the tappet 1aces which nde on
tne cam lcbes Tor signs of fatigue. Measure ihe
camshaft journals with & micremeter for weaar.

Valve cam Igbes (Fiqura 17-21) ara detgned inan

t7-8

eqg-shaped oval conloud to provide

= Clearantce of a few thausandins of an insh Cufing
part af the cycla when 1he valves must be closed.
& skhape that cAUSES valve rotation.
& ramp 1of engaging she valve and starting its lifl,
A porton 1hal accelarates the vakve [0 mamuam
opering welosity.
& ceolion that deceleralzs the walve "o a SO on
the nase of e cam.

« Tre ppposite half of the cam lobe that allaes the
valve 10 Clake by a similar sequence.

Camshafl Gean The camzhall gear s oress it anthe
camsnaft and driven at 1/2 the crankshaft speed. To
reove the gear, use a kol'ow tonl or gipe Hatwil fig
inside 1he gedr bore and over the cente pan. Press the
camshafll cul af the gear bore. Be careful nof ta
daraage the center pin.

Camghafl Bearings: Camshaft bearngs must be
veplaced il the camznafl clearance is greatar 1han
specilied in the SPECIEICATIONS section Replace
bearings with cragks, breaks, Burrs, excessiwe wear ar
oviher damage. To check the rear cemshait beanng,
remove |he pxpanson plug at the rear of the
CrankCase.

Aey B-75
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Llse @ press or suitabfe driving plug to remove 1he
camshall baarings, Supporl the casting 1o aveid
damaging the hearing bore during remoyal and
ingtallation. Lse ail on the bearings to reduce iriction
when installing and again on bearmg surfages after
ingtallation. Use ke bearing driver listed for pour
enging in the tael catalog i this manual.

Heplagement camshalt bearings (Fuguee 17-23) are
prec.sion type and do not requir line reaming or line
baring atter inslaration. Flace the bearing on ihe
CransCage over the bearing bore w:th the lubrigating
hole (front only} in the proper posian, Figure 17-22.
De gara ba slart the bearing straightl. Press the froni
bearing in Husr wilk the cutside and of the bearng
bore. Press the rear Deanng in wniil just past the
iynitian planger nofe [Figure 17-23) on one and two
cylinger models, esxcept J-Series. On J-Serigs
gngines, press the rear bearing flissn with the sottam
a1 the expansion plug regess.

FREC 5H3 MPHE « OO HOT LINF REoam OF BORE

T
F ROt
QUTS CE

A LI AQLE 1k BES Ribids

—%W1"h HOLE
14 BSafIYG BUAE
& FT BEAMPAG

FIGLURE 1723 ALIGHMEMT OF PFRECISION
TYPE BEARIWG

17-9

AF ARG
QARIVE R

FRF53 g=arl g 14
FLUSP %WITH SIRFACF
GF O LIMDER QLOCT K

LEARIKG

FRIMNT CAMEHALET BEARING

—-—— s - A EE— L A ey e o e e

LR L]
ORIYER

FGMIT IR
PLLMNGER
HCLE

HDLE 14
HEARrts

nCARIMGS
JRIVER

ExPAHSION PLJi
; g NERDa%
BT
SR 4T
BE A RIMG
MEAH CAMOHAFT BEARINGE

J SERIES

FEGLIRE 17-23. PRESSING IN REAR HEARING
Aewv 9-¥E
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tnstallailon of Camshaft (J-Series
Engine, Bul Similar on atl Engines)

t
a
a

Install key and press camshalt gear on its shah.
Inslalt governof companents.

Slide thrust washer on 1o shalt. Measure camshalt
endplay (Figore 17-24). See SPECIFICATIONSG
section 1or clearancas.

Lay engine on ilg side or end and inserl pushrod
tappets.

Install camshalt assembly in engina. Align timing
marks on camsnall gear and crankshalt gear,
Fiqure 17-256.

. Replace fuel pump and pushrods. Install and

retime distributor [RJC omy).

Inslall fuel Irensfer pump
Bngings].

(J=5eries  diesel

. Whnen engine is réassembled, install ingection

pumg following the ateps for injeelion gump
inslallation in the CHESEL FUEL SYSTEM seclion
! this manwval. This step is critical.

SHMFT
PRESSET 1K

WASHE FS &

FLAGURE ERDe FL &Y
HERE

B CRAMKSHAFT wAiHDR

b pabu e
N CRAMESHATT
PLLLED QuI~

=

U CAMANCSHAFT
"_____,..I" SEAR

FIGURE 1774 MEASLIAE CAMSHAFT EMDPLAY

TuESE MARES MLET
CORCIDE wHRE K IRETALLIKG
TIMING SE ARS

THEEE HARKE
MUST COIMCIOE
WHE R IMSTALLIHG
THIMG GEaRs

FIGUAE 17-25. ALIGHING T ING MARKS

Fev O-Tg
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SECTION 18.
STARTING SYSTEMS

Reawingd Spring Replacemeant .
Starter Assambly
Troubleshoating . ... .. e
LK., CCK, NB, NH MANUAL STARTERS
Readi-Pull Starer .. e e
Installing COK Srarar nsts Prior 1o Sgec O .
Instalting Feadi-Pull Slarier CCK Units
Spec [ and Later, LK, MB and MH Units .. __.,.._......
AUTOMOTIVE TYPE ELECTRIC STARTING . ..., ... . ...........
TAQUBLESHOOTIMG AND MAINTEMANCE OF
ALUTAMOTIVE 1YPE STARTING SYSTEMS
Crankrmg Matar .
Solenaid Shaft ..
Testing Solencrd Shi‘t Stanter
gendix Dewe ... ..., e e e e
REFAIR OF STARTING UMNIT ..o i,
s My e

Testing of Armature for Qper Circuit
Testing Commutator Runout ..., ... o L oL
Testing Armature Shall Ranout. .. oo oo
Testeng Ficld Coils for Grownds ..o e e

Ingpection o Brush Spring Tersian. ... o o ...
AR e .
tngpection ANer Qwerhaul ... . ... ..o, .
Adusting Praien Clearance
EXCITER CRAMKING ., .. .
BF, NH POAWER DRAWER UNITS
Starter Aemoval
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REASSEMBLY .

TESTHNG AND ADJUSTING - oouvven e
Adjusting Finion CIRErEACE ... .or e oia s
Mo Load Test. . ..o o e
BF TRACTOR STARTER. ... i
Starter Cizassembly . .-

INSPECTION OF PARTS

BALISH senuu:E..___..___...___.ff'_Ii_'fZIiffZIIIIZfi“"
Brush ImspeCtion . o oo i e iiiie e s
Brush Spring Inspacton oo oo oL

STARTER ASSEMBLY .., ..,

AEASSEMBELY (5PED Blovorerrrrsorees oeeessseesieiinns
INSPECTING REASSEMBLED STARTES ..
LI o I

Flaw 10035



AK, AJ MANUAL STAATERS

Slarter Inslallalion: Follow gach step in praper se-
Quence. Aefer to Figure 18-1 for vrisual aid.

1. Remove the (lywheel scrow. Leave the exisling

removing feurscrews Continre 1o Rold ratar and
Caver a5 shown 594 remove mownting ring ne, 3
a1z middre flarge ro. & Now rehieve the fension
at the rewind sprng by slowly releasing hold and

another free manual from www.searstractormanuals.com

taae sheave in place. The washers and screw are
alzn reysed. The shgave prowdes  easier
emergency cranking than 1he startar cup

. Secure cup ng. 2 oy placing lock washer na. 26

and lizl washer no. 24 betwetn cup and capscraw
nd. 23 iFigure 18-1),

Assemble the mounling ring ne. 3 (somatimes

called beacket} to the starter (it mot already sa
artaghed) usging the faar serews no, 4 and Selec-
ling the corract ene of four possible pasitions Lo
qive the desired direction of rope pull

- Prigrio Spec G, use anlyno. 22 nuls onlhe engine

housng.

- Failure ta centor tha slarter propetly will damage

the startar. Distarlign ar shillitg of the olower
housing an the engine may cause incorres:
ahgnment. Flace (he slarter agamst the snging
Elower housing and be sure the cenlering pin. no.
*9, engages the center hole af the cup and
flywheel moonting capscraw whie the =tarier
mourbing koles aliga.

If Ihe corifering pin does nol exiend a suliclant langin 1&
#ngage (he tanler ighke o e capatoow, b5 & pair of plert ba
pull 1he pin ouk larkhey.

Use igodhod washers and serews na, 21 o mount
ine starler securely (0 1he blowsar housing.

Chperate the starter 1o see ths! the mstallaion 15
satisfaciosy. Adler the staries i mounted ar the
engine. tfere shouwid be c'earance of ap-
proximalely 178 irch §3 am) betweer Sopng 2
and roler face no 17 Mainlain a mscaomore
clearance of &3 inch (& mm) belwenn capsorew
ne 23 and sarer shait.

Cunng operation, the starler Friglion ehow plales
raughs ne cap Tins condition 5 qormal

Whgn aperabrg lhe starte - slowly pull ot at leas
e ritves (253 mm) of cord. then Qive a fas
Sleary pul. By 1z mathed, cord is lesy aat 1o
Break due 1o 4 ‘alze start and engine backiiring

Starter Dizassembly:

m Improper dignssemiy My tauie rewind
spring 1o feleate wildly and cavsg porsong

I ry.

1. Ayoid josing spring no 8 by holding washer no. 7

N position with hand while removing truac
retd:ne ring 7o, with 8 serewdriver (Figure $8-

1

. Aemove the izl zwing pars and assembiy: Large

washes ne. ¥, brake spring no, 8, washors ne. 9
and 14, iriclion shoe astembly (including pars
ne F1.12. 13 and 14}

Ta provent spring rolatian of retar [rope shedye)
ac. 17 hold cord as shown in Figure 18-1 whle

18-1

&’lowang spring to unwing.

Frevent rewind Spring no #8 {rom es caping from
coyer (And causing personal igury) by camiully
Llirg redos pa. T7 only 174 ingh (5 me) away from
Ibecoverand cetach nside sprmng asp from votor
[Figqure 1B«1].

I s5pring shauld cscape, rgpece H iniha covgr raklly by caillng
e Bgpining In burns

Clean ™i starer parts, Gummy grease and dirt
may cause sluggish partormanee.

Cord Replacement;

1.

2.
A

a,

First performn prozedire given far starler dis-
AESEMB Y.

Tie single kneot in @ne of new cord {Figure 18-18.
Tkread cord thraugh rotar hole and o8 throagh
rotor cord groove, pulling koot into cavity, Then
wind qo2e on rolor Heplace hanote, lying a
Coulde kot

Ferlorm procedure given for starter assemhbiy.

Rewind Spring Replacement:

1.

2

3

4

a.

2

Rirst gerform procedure qiven far slarer dis-
ARZEMD [y,

Slarling wiih 1he insize @op. remove rewing
soring no 18 carefully Prore pover no. 23 by
pulling au onc IGop &1 a time: holding back rest af
iurrs

The spring musl Be wound in cranhshaldt radzbian direction
slarhing rgqm ihe cuteermos! Lol of he sprong.

apsng  holders  furnisked wen reglacement
sprngs simphty the assemrb'y prazedure. Place
SRANG 1k dropel PoSition as shownore Figure 18-1,
wilh t1e DuUtside 1200 engaged arowae the pin,
Then press sorig inle cover caviby, thys releas-
ing 1he spring halder.

-ubngale We sha't wik a im o hgnl grease
Lubmeile the rewana spring with @ ‘ew drops of
SALZD sr SAEJD =l Undor extremedy dusty
oarraling condiions, il perfarrance ndicales a
d -y coendiban, then  aze gnly  powdered
lLoncating graphile ar the Sprog ar oo rgl

lubricate it 31 alt, Avoid lubrrcalior of 1he Brake
washers

Pedorm procedureg geven dor starter As5ambly

Slarter Assembly:

Lirst complete mstallation of rewsnd spnng and
e

Flace rotor no, 17 [Complete with Rancis and core
vioand i proper drecion] inle cover ro 20 ana
Faok 1he nside Ioop of Speong ro 18 [ rolar saih
the a'd @' 8 screwdriver or @wner slender o

Pravent the unhaoking of 1he rewind sparg from

Oev 10-75
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PARTS SEQUENCE

LIFTING ROTOR

EIGLIAE 18-1.

SERVICING THE RECOH STARTER
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the rotar by keeping slight tension an the sprocy
uat later, when the middle Harge is nstalles

3 Ins1all Lhe following parts and assembly Washers
no. 9 and *0, friction shoe assembly {580 Figure
1B-1 fod pasitons) inciuding parls no %112 13
and 14], spnng ng, 8, farger washers oo S odeed
Truar; Igtaines ring no, B,

a4, Wirnd the cord m the proper doechon ontg 1he
rotos, o add twe gdditiona) burns af the rawr
and cord tar propor bansion. A fatigued Epring
condit.on may require mooe additanal tums o
atigan geswed tengion of the rewing spreng.

5. With tensicn hetd onthe cord, place rddle flange
NG, 3 apairsl cover no, 20, ther install mounting
fing no. 3in positior 1or desires dirgcton of gull
and gontnue as instrugted undor starer inslara-
licn,

Traukleshoating: [ friction shoe tails b lunclion and
&ngaga with the cup, check far lailure of brase spring
no. & Caecs for obrication gelbing onto brase
washers ng. il angd checs far proper position o
‘richon shae sharp edge and 1riction shoe laver,

Ferindically. odserve if siarter assembly has shiflad
Avedy Irorm cemlenng with crankshafi.

& broken rewind sprong should be replaced wilk 4 new
e,

Exlend the hie o' 2 tatigued sewind sgring by adding
twrns OF the ratar to increase teqsion and then
reinglallng 1he middie flange. Sr, iry formang new
loaps and Coilmg Spring instde-out,

LK, CCK, NB, NH MANUAL 5TARTERS

Aeadi-Pull Blarter: Reter to Figurc 18-2 skowing the
mantal slarter dizassemblad.

WARMING The recoll apring may unwind and caung
Ifilury N slawed 1o relepse wibfy when 3ok
i+ digatt=mbled or #saamibbed.

|- ¥OPE AMDCH!F F HULL Mim

1-:0FE LT F-HLCGLL 6PA. )
4 GEjp Ly - THHLAT = 42ELn
1-FilG 1. W3 SHFA AL
3-i{aHFek {OVvIA

§ L RHELL
(ST i REEE |

Il-Faul
12Tk L 2R
11L& -ZFIRC = Flk

[he sheave hub Bearing (16} has 4 recess thal was
packed !ull o1 grease 3l the fagtory Normally, no
addrional lubrication s required. FMowewer, o 1o
glarter iz chsazsoembled for same oher reason. add
Oiease 10 Me bearing and to the speing pawls [(11)
where ihey contact We ratchat arm (15}

To nsta'i a new fope o internal parrs, remove tha
siarier from its mounkng ring by remowng the 1aur
clarmping screws.

To nstall a new -ope, rotate the sheave (101 w.ih
crenkshafl redaien direction te fully lighten the
sphng {&). Bagk uponly a8 necessany to almr the hole
mn the sheawve with the slpt in the covar (§). Clamp the
rope ¢ fhe sheave When released. the rape will wind
on e sheave,

To :nstall a new racanl saring:
1 HAemove the skeave from tha cover.

2 W:nd the spring. with s pives heads outward,
torming a ol small enoagh: to be inserlad in the
recess of the starter cover. It may be necessary 1o
ie the spring w.ill & piece of wire 1o prevent 1
uawinding dureng ingtallatiore.

2 Place the spring in the cover recess n crankshalt
ralakion direct o,

4 Rermove the teing wire if usea.

3. Whilg holding 1the spang Lo prevent ils errwinding.

i3l t1e nside ead of the spring on Lhe ro!l pin

(71n 1he cover,

With the pull repe removed, restall Bhe §veave

asserntly i {he cover so thal 1he tab an ke

Fheave enlers ihe outside end |2op of the reaol

sgring 8¢ sure lbe thrus washer (90 sin place,

I Thenarziall the pul’ repe

L]

Sprng breakdoe 5 muck fess commor 1han SpIING
faligue cue o lang usage. In elner case, replace the
sprag. Glearirg and lubncating 1he pawls angd
ratcPet arms un he rope sheave improves a sluggish

1A R, P01 T A
I1-PINDT WOLL Fid
1P f1lauy

1%, OF AHIYS

I7- 22Nk

(L AT Nl W ]

- mALHEH

SLAK UETIRL RING
LS W e H T
Y HATHET WHII'L

FagafCul® yrar

FISURE 18-2. READI.PULL STARTER

Far 10-T5
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aciing recgil. To lemporatiby extend the bife of a
fabyued sprng. by rewinding itseaside awt (rivet neads
inward).

To nslall avatchet arm {13] 10 the sheave, {irst remoye
the pawl (11). The ralchel arn fits i Srey 1he corrock
poshon  nstall the spring pawl with its flat edge
agangl the ratchel grm.

The anti-back lash cogwnes! (5] 15 an 2asy press fit on
Lhe siartar covel.

Inslalling the CCK Slarter Units Prior le Spec O [Teter
to Figqure 13-3. The blawer housmg on 1he engine
must be as ngid as possible, Examing the blower
housing carefully. IHhe moenling Doles are woen o if
the lower housing is plherwise damages, replace it
with a new ane Proceed az lollows to install the
camplete =tarter kit:

1. Raler ta fhe instalation dravwing Do nol change
the flywheel mounling sgrew. Mew Screws il

furnizhed) are nesded an olher madel angines
orly.

2. tnstall the new ratehet wheel (1} to 1he blower
wheel, using e wao special head soréws and lGck
washers prowdod. A 38-inch, 12-poind 50cket ar
clozed end wrench bt these screws. Tighlen
securely.

4. Four special nuts are sopplied 1or mountng 1he
starler ta the blewor hoosing. If the blower
housing is nol already fitted with simA&e maoun-
ting nulis, remove the Blower kousing and instan
the nuls in the square noles (2 in the blower
kausing. Penstall the Blower housing. tghlenng
securely in place.

4. Mote IRe Iwe small heles drlled {hegugh 1he
starter ¢over. Pul oul slawly on {he slarter rape
wrile sighting thraugh one of these hales When
ke starter o3 buencd a pactlial turn, e apen-cenicr
roll ping in the slarler rgpe sheave aligns with
these two holes While hording m the aligned
posilipgn, insert a ten penny cammon naiithrocgh

FFECLAL

BLOWER
HIWE NG

POSITHIR OF STARATEA
ASSEMBLY HMAY BE .
CHANGED Y LOOSEHING - ’{l T,
CLAHP SCHEWS S

HUT (&)

e

. -

=

R
®a o

STARTER
ROFE-

3TARTER —
ASSEHEBLY

@HE o p it b __

GAILLED
HEAD SCREW:

LOCK WaSHER ?

R ' j2

iFL?wH!!L AND
|BLOWER ROUSING

HEAD —
SCREW
ﬁﬁLucun WASHER L
WASHE
STARTER .
ASSEMBLY -__
L
TENPENNYT P DRILLED HEAD RAATCHET
HAILS 3 SCAEWS WHEEL
TENRECHNY, DRILLED
A HAILS HEAD

RATCHET
WHEEL

AJZR

IHS5ERT HAILS IHTO
b SCRAEWS WHILE PGS
WTIOHING STARTER

ALIGHING STARTEA W EMGIHE

FIGLAE 18-3. |NSTALLING STARTER ON ENGINE (PRIOR SPEC D)
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gach of the hales, Push dhe nails in up to thei -
hieas.

. Inst&l the starter assembly [3] o the blower

housny, making sure that Ine nail ends entar 1he
pilat Foles in e ratchet wheal maunting screws.
11 will prebably be nocessary totorn 1he thywineel a
pastial rewzlulion to allow preper alignmer:.
wWhileholding in pesition. mount the starter, asing
a hex head screw (43, lock washer [3] and twa 'lal
washers (8] al gach raourting arm (Figure 18-,
Tighten he mounting screws securely. Remove
the nails.

. The diredtion ¢! pull on the starter ropa s

adjusstable o i the requirements of the ingividyal
ihstallizalion. See detail 8. To change the directicn
of gull, lzogen the four clamp sorews (S and 1urn
the startes a its mounting fing Lo the desired
pasition. Tighlen tne towr clamp serews securely.
Try the starter several imes, making sure Matthe

puall roge wrll ngt rut againsl ene of the clamp
BLPEWE,

r. Qoceazicrally, chegk the operation of Iha starter,

mAking sure the starler is progerly enlered {step
5 abowed. 3ot Lhal tne blgwer noLging mounting
serews are lighl, If the blower hawsing lends o
shift, is mountag holas may have become worn
owversize. M the bipwar heusing tends to weawe or
dhsiort curing starler aperation, installation of a
new housing is recommerded.

Inslalling the Readi-Pull Starter CCK Lnits, Spec D
and Later, LK, NB anid NH Linlis: See that the engine
Blower hausing is in good condition. 11 the mawrting
hales aré worn or if the blawer housing s othenwise
damaged. repface ! with a new onc. Refer 1o Figure
18-4,

1.

!'..'l

Inszall the new ralchet wheel (1} against rope
sheaya (11), using Igek washer (10 and {lywheel
roufiting serew {31 Dussard the large las washer
trm engines 3¢ equipped. Engage Srve hole with
Frywhea| boss,

Four special nuds are supphied for mounbing the
slartur o the blower hauzing. If the blgwer
Fousing is nal already fitled wilh similar oo,
rem>ve 11 e blewer housing and install 1he neis as
shown in getail A Reinstab the blower housing.
lighlening securcly in place,

- Install centaring pir (12} 11 starter center screw

£14) allowing 348 inch 114 mend b prodrude. For
reinstallation, agjust pin daph.

Conter the starter aszerdbly over the ralohet
whesl with the cornlering pin engaging the ceataer
hole of the flywhesl mMaurting screw  While
hleing in positicn, moaatthe starer, Js.rg a ke
Fead screw, ook wasner and two flBL washers at
LAch MoUNtng arm as shown in Getal A, Tignten
the MouR1Yg SCrews SeCuliy.

The direction of ¢u'. on ke starter rope 15
adjustanle to it 1he requiremcnts of fhe indivicual

@ ’d SPECLAL

LOCK i HUT

WREHER ) ,'.p- g
ScREw T % BLOWER
- / HOUSING
-\."\_'.'I A
' FLAT

DETAIL A WASHER (E;
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POHTION QF STARTER
ASSEMBLY ®AY BE

CHAKGED 8Y LODIEHING
CLAMP SCRAEWS 73 '

DETaAIL B

[]
HEX HEAER SCREW

N
LOCK IEH%R >

[ ]

SPRIAGL SPRIHSG
PIN [(STARTER)
EENTERING)

WASHER

CAILLER HEAD
SCAEW (STARTER]

LiHCK

RATCHET
WHEEL (7%

FLYWHEEL

ROPE ! - 2 el -
) SHEAVE
DRILLED
HEAD SCREW

{ROPFE 3HE&VE]

FIGURE 18-4. INSTALLING STARTEHN KIT (SPEC O AND LATER)
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instaliadian. See d=1ail B To change the direcuan
ot pult, toasen The fear clamp screws [ and 1urn
tne slarter in s moaunting ring to the desired
position. Tighten the fowr cfamp screws securely.
Try the slaner 2everal times. makirg sure ke pull
rope does not rub against the clampirg screws.

AUTOMOTIVE TYPE ELECTRIC

STARTING

Cnan ndusteal engines and generalifng scts Jsing
revelving  field generators are eqLlipped Wit
amemolive lype eleciric staners. Two types of elec-
tnic starters are used—the solenoid engaged starte-
and he pediy engaged starter.

Tne solendid engaged starter 13 shownin Figuee 18-5.
When ke starler botlon is prshed, bablery current
onergizes the starl solenod, cadsing it to pull n$ core

This causes anarmaon the starter tasniflthe starke:
peniar intg engagement with the ilywneel nag gear
At the same lime, the contacts in 1he solenoid coose
allowang the slarter engtor 19 urn. YWith s starting
system, the starlar moter remaing engaged undtil ire
starker bBiton is released. An aver-renning cloich

grotects the starler from damege before 1L can be
dizengzged from the flywheel

11 Ale sgr e wd1qn is hesd down B2 famg aftar
3 \he cngis & g1arkE, (e owermanning cluich vl
burr up. cdwEing severe damage do Ihe alaries malar.

Tne bendix drive slarting syslem & mounted on a
shalt 1hat gxtends Morm the starter metar. This shafl
hag spiral tareads that maten similar threads logated
an the ingide of the bendis pinicer {Fiqure 18-6). The
shrgaded hendx scrow shalt is flexibly driven by a
Apavy spiral gpring. When the siarter motar is not
aperating, the bendix pirioaig retracted so Lhe berdis
drive clears the flywhesl ring gegzr. Wnen ihe stanier
huttan iz pressed activaing the siarler motor, ne
starter shaft and hendix pick up speed rapdly. The
inarnally threacea bengix pinicn. being alogse fhgn
IRe treaded sheave, [ags behind and goes not pack ap
spead as rap:dly as the sleeve, bul ingtead moves
axially, inlluereesd by e sleeve threads. Thus axial
movemen! engages the dive pinicn with the flywheal
ricg gear and siarts 1o crank the enging. The drive
piniar and ping gear teeth are bheveiad on e enda o
assure thew pngzgug aropery. The spiral Spring 01

=}
STARTIEIG
STARTER MOTEH
Pkl P
)
1 [= j
I
Sy iR ’ _ﬂ|
L FNEFLETE ]
CLLTCH uﬁﬁ .
k |-|.-|- 2 P
SHIFT ARM "--.. il‘ﬂ"
| e
GCOLENGIO

START BUTTCOHN
BRQUKND CONNECTISN
Tr EMNGIRE
[ 1 — — ] At
BT T Efy
ATIZ
Pan

START SWITCH

STARTING MOTOR

GROUND COMNECTION
T EMEINE

BATTERY

aens

FIGLIRE 1B-6. BENDIX TYPE STARTER
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e bordhx abstrhs the shock o pickicg up the
cranking lead. A3 the cngine stars and pexs up
ipeed, 1he process 15 revarsed The bordix pinign is
uckes out 2 engagament with the Mlywheel ring goear,
The rirg gear accelerates the pinian beyond ihe
speel of the starter and forees the pinicn ool of mesh
wilh the ring gear.

TROUBLESHQOTING AND
MAINTENANCE OF AUTOMOTIVE
TYPE STARTING SYSTEMS

Cranking Moter: For praper cranking motor Qpra-
lion with a mimmum of trouble, follow a penodic
maintenance trocedure Pericdic lubrication, inspec-
lion of Mg brushes and commutator as described |-
This  zeclion ensures long craniing motar lite
Penodic dsazsembly of the crankimg motor for a
ihorcugh overhiaual 15 recommended as 2 saleguard
agzinstaccumulations of cust, g rease and parts wear.

Lubricate all beanngs with 8 to 10 drapz of light
engine oil (SAE #20}. Lubricale the cranking motor
drives with a few drops of hght angine oil.

Mevar o8l It fommu |abar, 3 or B con-
3 resfabor reduces ihe cranking ablily of Ihe

meakar,

Keep the cammulziorelean by ocing Mo, 240 tandpaper, Mever use
ety &loth,

It the comfnatater ‘s oul-of-round ar has hngh mica.
remowe B from the eranking motor. Torn ke com-
MULor down an z laibe, being carelul 1o remove snly

BNZUGN rmatarial to true up the cormutaior and
remave high mica,

- 1.05 mml
CLEARANLL]
SEE TEXRT.

Replace worn broshes. If brushes wear rapidly, check
for excessive brush spring deqsien and roughness or
higa miga on ihe commutalgr,

Solenwid Shilt Perindicallyinepest sooenaic and st
lever ftar groper cporabioan. Keep the sclano-d shife
lever free of dirt and eocess groase.

Thee over-running clutch is packed im a soeciai high
melng posnt grease and afler i's metial Essembly.
needs no further luorication This clulch prevents the
engine ‘racy luming he slarler motgr al 0o high a
gpoed. arce it i started.

Do et Sublect e ova-tuAdung clulch 1o

grease Alysglvhig of high Icmperalyrg clasn-
ey melhidls, Thizs may cAUER W cluich 1a laxe some or &lE of its
[ E N

T the pmer does not 1wera lraely in the cluteh i the
Cwer-running dirgchion, ar the clutch tends to slip in
lhe gpposie direclion, reptace 1he assembiy, & womn
clutch indicated by excessive lonseness of the pinign
requires replacamenl.

Hever aliemp te rapalr OF rélubricale a defeciing Cluich.

The clearance between tne pivien and the housing
should o agpraximately 1/8 inch (3 mm) when tha
finion 1z e pperating position.

Tesling Solenoid Shift Stader Cranking

Bendix Drive: The teeln of e fende pinion are
charmarad an ony one side and specrdlly rounged
and polisned to make the astomate meshing wadh the
fiwwhesl ring gear more eMicent The boadix s
desigied sa if the ends of L& pirion teeth mees erd 2o

START NG MOTOR
FIlIgn CEAR,

IS DSt a R E
SIOLLE sl
EETWwEEN

LA1E™ {1k memt

AHE FHTAT =l

m

LwweCOL
NG GEMAR

z

il

FIGLIRE 18-7. PINION GLEARANCE
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SCRCW SHAFT
LEIVE SPRIMNG

FIROMN BACHK STOP

ARMATLRE SHAFT

MOTOFR WINDINGS

FIGURE 188, BEMDOIL ASEEMBLY

erd wilh lhe naggear ieeth and, Keeping rm mnd 1hat REPAIR OF STARTING UNIT

tne tnreaded screw shalt is {reely mounted on tho m Wever usa steam ar high pressure waier 1o
bendiz drewe shalt, 1he Bendix asscribly Can Mave ] ghean slaring unlis while on on ot 1he engine

hack slightly agamst 1he pressure of ke drving ar gamage 1a the companer] will acour.
SIRG

Bisassembly
The longitudinal rovenentof Thescrew shalk pormis 1. Remave all wires 10 1he staiing unil Tan_eac"l
Hig pion ol slightly farther and enler She wirg 20 thatl il can be reinslalleds oy ls ongeral
1lywheel ring gear. pacibion,

2. Hemoye 1he sglenoed.
use lhe carrech Fengin of Frive sprng when Akiog teplacgmanis

The length of the diive spiing conlrgls 1he longalwdinal inovement
2l ihe Bende girnan [meshing Bnd unmeshing of Ibe piion o
lywrhesl ¢ing gearh.

Thr wnlenold spacert Bre mowaled sl e Sied spacer
{awand IR Prachel (Pigure 1B-%t.

3 Roemave (he startes motgr thrg-bo1s and divide

$eep the bendixdrive shatt frea of rusl Durrs or bends the starler milo thees marn assembliss—the trond

g0 e screw shaft can move freely along it A .
gamaged bendix pinion necessitales the replacemaent nracket. 1he ":‘:"-'5'”9 ard the rear bra-::l-.eti. Sﬁ'"'l'g
{“ '”".E' aSEE‘TIh':". Lubr eale she '||-||'E3d5 af [he oy e e 51arter_5. usa s0oFl S-I:TE.WE o N

shalt with SAE v10 engie o b three starter seclions ogether (Figure 18-9).
e g ' The spacing washers shown on the solensid

o ] gtarer ir Frigure 18-8 are used for agqustrmerd ol
Dnan recomumendg replacement of faully Bendic deire wnit: and

i ; the tnrust gap of me armature shadt ang are
provides na iurher 3erdoe Inigameteen concqrmsng Iheir repaic. For . i
further bendis repaar informiatian, Sonlac e anUaniueer ¢ your located between the rear bracket and the com
shares moias. mutaiar snaf,

THRZUGH HOL M

FRAME ASSEMBE_Y

FFRAME
ASSFMEBELY

PO
HOLUS MG

CaPELAEWES

SOLENOID SHIFT REHDIK

. REMCWING THROUGH 80OLTS
FISLRE 14-6 EM VNG Few 10-75
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SFRING HOLOBR

LCWER ASSEMBLY
LEVER SRPRINGS \

A HMATL RE

FIGURE 18-1 REMOYIMG THE ARMATLRE

2n e galenoid $hifl mogdcls, the atect spacing wagher ks an
Ihe Cormrmulatar slde.

4 O the spleraid shift unis remove the ansmaty re
irom the front bracket. Be carglul nol 1o miss the
amal steel washer used b end of he armail o
shall. Remove the sift lever 3 the s2me Like The
armatyre is remaved. Remove the spring kigloer,
levey springs and retainer prigr Lo the fever
(Figure 18-143,

= Onthe bendx drive startars, 1he entire assom Ly
mounts on 1he ammatu-e shall (Figure 18:11).
Wnen disassembling the oendix starter, pay par-
Lcular attention to the vanasus parts and {her
Posilizring inine slarter assembly. If the gears ol
the bendix pireon aredamaged, seplace the entire
pimon. Inszeat the scree shatt fgr most and Burrs.

6. On solenmd shift modets, remove Ihe ring after
driving 1he pinion stoppor toward ke pinion gear
using a aylindrizal toal (Sigure 18-121. Remova
lhe owerrunning cluigh and the pinion stepper at
the samo trine.

F Remowa tha brushes Trom the bBroshnglder and
nspect them. Replface brushes that aoe wern to
cre hail of their onginal size. Remaove the brush
sprirgs Irom the holder and examing them
Aeplace brash springs thal appear abnormally
weak [Figure 168-13}.

B. Aemove the pole 5"oes if necessary by remaoving

1he flathead machine screws thal anchor (hem 1o
Ihe frame
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FIELD 2oILs 4
camruTaToR |
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FIGURE 18-11. BEMDIX DAKE STARTER
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ELGUAE 18-f3, ARAMATLUARE SHORT CIRCLNT TEST

INSPECTION OF PARTS

Tesling the Armalure for Shorts: Place 1he armatlre
i the geoswlor ard hald a tkin sieel blade paratlel 1o
ke pore and just abowve i1, while slawly rotating the
armaturg an the growler {Figure 15-14). A gnorled
AMATOre Causes the blade tovibrate and moye towarnd
the gore. Aaplace a shorted armaiore.

Testing the Armalure for Grounds: Touch the o
m.ature shaft or core and the end of each conmeaatatoer
bar witn apairolohmimeter feads (Figuare 18-15; 1fibe
anmereter yeading is low., i indecales a grounces
armature. Replace the armature.

FIGURE 18-15, ARAMATURE GROLUME TEST

Testing the Armalure for Open Cireuit: The most
corrmgn place 3ar an open cirgail o oocun s at 1he
corymutatar riser bars, [ospect the poinls whers 1he
conductors arg @med 1o the commuetalor bars Tor
iDasR cornneciians.

Testing Commutator Runaul: Mace the commutatar
in A 1est pench and check runaol vwitn 3 dial indicalor
tFigure 18-18) When commutatgr runcul excecds
A04 meh (102 mm), retace ihe commalor

FIGURE 18-16 CHECKIHG COMMUTATOR RUNOUT

Tesling Ammature Shalt Runoul: Checs the armalure
shafl as well 85 the commulatorn. Stragghten:ing 3 pent
armalorg is passible, bul if the shalt is worn, a new
armature iz regquirad (Figure 38-1:0

FIGLUAE 18-17. CHECKING ARMATURE SHAFT AUHOUT

Testing Field Coils for Grounds: Place ore [zad an the
cornectar ad the piher i a clean spot onshe frame
after ungoldering shunt field corl ware, 1Y Ine
gnmmeter reading is low, the lieds are growe-ded
gltier at the oonneciar orin the vandings (Figlre *3-
2]

FIGURE 18-1B. FIELD COIL GREHIND TEST
RApy 10-73
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FIGURE 18-18. FIELD COIL QOFEN CIRCUIT TEST

Testing Field Coils lar Qpen Circull Place ore laad
on the connecler and the siher o 4 clean spaton lhe
Brushholder iFigure 12-19). If the abmmeter seading
is high. the Reld coll it apen Creck all four
Brushholders in ne same mannee,

Inapéeclion ol Brushes: Whan brushes 322 worn mare
lhaa .3 inch (7 6 mm), replace them. Figure 13-2)
shaws the wear Pril. See that 1he brushes mowe
S0ty ine the Erostholdors.

W ELR LLMFT +
a

FIGURE 18-2. BRUSH YEAR LIMIT

Inspecticn lor Brush Spring Tension: Measure bruzh
SRANG tension wilh 3 tensron meter (Figure 13-21).
Fush the brusn nto ils halder and take tne reading
1481 as  (Fe brush shghty prajects  ‘rom ke
Rrushhelder. On & new brush the spring tensior
shauld measure 28 10 3B aunces {822 to 1077 q).

another free manual from www.searstractormanuals.com

FIGURE 18-21. BRUSH SPRING TENSION TEST

Asgembly: Inspest Ine parts in accordance with the
procedurs descnbed in ingpgchan of Parts. Make the
Necessary repairs. Aeazsembly is the reverse of the
disaszembly  procedure.  Take the following
Erecamions:
V. Clean all the parts careiully wilh a dry clatr and
COMAresses air il avaiuahle,

Do not immerse Dearing cquippod pars

5 "B cleaming fwld. Clean them wihih a
breah dipgad im rainersl spirlls. Do ot immerss bR Gyerman-
fisg ciuteh in cleaning golrann. Tha rgug ply dry all parts tha|
haye come im conlecl wilth cleanuy] folven.

2. Apply 20 weight oil to the armalide =hall and
sphinos. Appy grease {Shelt Albania Mo 2 ar
aquivalenty spanngly on e thift lever oin, the
iaint of the shilt lever 2nd plunger, the plunger
#nd Spaging wasners al e oo ol the shafi.

3 Ta mount the guerrupning c'Ush, interl the
RiNion Stapper ;o e armatare ehalt ang apply
the ring rigicwy W the groave of the shail. “or
ingestion ol the ring. g2e e togl shown in Figure
18-22 and gull the pinier stappes Lp.

FIGUAE 18-22. MOUNTING DYERRUMHING CLUTECH

4 Use spacing wastiers (o aausl the armalure 5o an
erd glay of 204 inch e Q20 iach (102 to
A8 mm) esists,

3. Tighlen the thru-bolls an the solenord ghify
Starters ta B toreue of 35 1o 44 loot pounds 47 1o
G0 Mamj,

Inspecilen Alter Qwerhaul:

1 Fornoload test, wirg the Starling matar as shown
M F-Qure 18 22.Win the molnr raamery 1he meter
readings shoewd be as fallows .

Speed. ... e 0L rpm minimum
Vallage............ ... _....... 1° 5 woliy
Curreat Oraw .. .. Bl amp masimuam

The wire 1or the abave lesl phoutd b e at ke g 14 gauge aad ag
shor i fratsibibe. Il anything is wroang it e tesl. chach the
MlIw g ilwms:

Anrmesled brush sprirsgs
Impraperty sealed buthes
Inesulticrend arnatuce wndplay
Ehgried, open or grounded anmalune
Granmded o0 gpen fledd cail
Foor plecifiggd connechons
Cirly comimutaier
Hev $0-78

18-11



another free manual from www.searstractormanuals.com

BATTERY

|
-

STARTING waLT
MCTOR METER @)

i

Pk
INDICETOR

FIGURE 18-23. WO LOAD TEST WIRLNG

2. Adjusting Pinion Clearance: Connect e battery
b the starting motor (Figure 18-24} This allows
the =starler matar pernon e skde and stop.
Measure the clearance betwaen \he end ol {he
pinion and pinion sigpper when the pimon s
pushied lightly toward The commutaler end. Tha
clearance shoold be 02 rmaeh o 06 ek [ S0 10
1534 mmy, Adjust for praper clearance by remou-
ing the magnrenc swilch atiaching screws ard
select the praper fhckness ot liber packings
[Figure 18-73).

STARTING
EADOTOR

BMATTERY

il

FIGLRE 18-24. BATTERY COMHELTIONE

FISURE 18-25. ADJUSTING PIMICGH CLEARAMCE

EXCITER CRANKING

Onan cloctric generating plants with revalving ar
rivature generators wse the generatgr as a staring
maler far theangine. Thebattery supplies the starting
current thiough a series lield winrding and tha OC
gechon of the armature (Figune 18-285).

¥ Fogr glarder perfermance may damage the
m genaralor, [1 the Marker qoe3 nol crank over
IR gngine compression siroke, High curreris patting Lhrough e

Arrmature May B gl the gomHmuLator.

keep the hattery, cables amd generator in good
aperanng condition

—_— T e e e

-1
T
E:uﬁ'.r?‘urgn =1 I"' EOMTRAL M
] ]

;
! ks
iy - LT
10w I:ll.'!"rgn--p -
=
LR N =
u‘HEﬂA'I
-t

]
R T

FIGURE 1E-5%. EXCITER CAAMNKING

Fav 1015
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BF, NH POWER DRAWER UNITS
Slarer Removal

Starter remaoval requires remaval al ihe genarator sat

fromn its slide rails and mouats,

1 Remove biower scroll Frars front of engne {faer

SLIews).

B, Dhsconnect hedvy wire that coraocts to slarer.

7. Bernove fwo starter iold-down studs and it out
slartar,

Starter Disassembly

Dizassemble the starter as follows:

1. Locser tha nut that attaches the solenoid motar
terminal 42 the field col connector lgad and take
olf the cormecto- lead

FIGURE 1B-27. BLOWEA 3CAOLL AEMOVED

2. Acmove ‘Tywheel with 4 flywheel puller orloosen
center cap screw angd Jiraet 3 sharp blow to
Ioosen. [F Relps to oull lorward on one side of
lywhes when strikirg with a hammar. [ using
Thiz procedure Be Sure 10 [BaWE CoNTET Cag SCrew
I03EElY 1IN place or Slower whoal will f21l o oo,

3 Memoveleft and right hand airshiou s thal sover
cylinder neads.

4. Apmguer exhaust manidole,

3. Remove glower seroll back ng plate (bwo SSrews
an Hotorm —lwad Dn gear covor.

FIGUAE 1B-29. LOMHMECTOR LEAD REMOVAEL

2 Loosen the retaining sorews and reripye (e
solenced fram (e front bracket, Somoltanoog sy
{Fe kbre washers, dFe return spong and the
salengid plunger are rermpwed.

REMOVE THESE
FOUR QoREWS

FIGURE 18-30. Z0LEWCHD REMOYAL

1 LUrscraw the through bolls arc segarate ne pokg
wilh the reéar Bbrackel from the front Rrackes.

e

FIGURE 12-28. REMOYIMNG BACKING PLATE

FIGURE 18-31. YGKE SEPARATICMN
Rex TD-15



5. Remowing the insulsted brush fearm the brush
ho!dar permits separanon of 1he rearbracket from
Mg picke

G, If it is necessAry to remave Svceranring clutch,
prt a meiad cylnder of suitable size ower the pnd
ol armatare sha't so ol rests or fhe #top ning Then
1ap the cylinder lightly with a hawnmer, the 160
nng 1pwards armature and lock ring. HrRmMowA ring
from groove in shaM so 1he overmanning clulzn
and the stop ring is removed fram lhe asmalu-e
clutch.

FIGUAE 18-32. ARAMATUAE REMOYAL R
Cleaning Parts

? 1, 09 ngd Immgreg paris in cleaning sdvend.
’
4. Bemove the drmature trgm the from prackel [Weraing thy dield <oll, woke assembly,

and the spqing helder are Femoved. Witk 8 cloif only.

2 Danalimmerse ife avarrdnnng chulch In cleanung eqlvent. The
clukeh 15 prelubricatled al W f3eiony, snd Bodven] will wgah fube
Irarmn cluich.

3, Wagh all glhgr parts In sakvar aed dey Ehe pafa.

Inspeclion of Parls
See Figuras 18-34 for parts inspection informalion.

FIGURE 18.33. HEMOQWYAL OF REAR BRACKET
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BRLISH
EIrRIMG

SQFRIMG,

S CREwW RELRBEARIFA

BRLZH
waATSHER )
BRMATLIRE SCT w{HE REANM
aHEY, BRACKET
a5 5Y.

| bl ][] ]
FROMNT AYLPPER
BEARIND SET
FMOET
BRACKET
AESY,

FIGURE f8-3. EXFLOUDED VIEW OF SYARTER
Fegw 1075
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Brush Repfacement

Aeplace brushes that are worn oot to the wear limit
line Replace brushaes after renoeving 1he rear bracket,

When resofdenng Ihe bryshes, make a low resistance
cannechan, using a oigh lemperalure $oider and

res; s,

FIGURE 18-37. SHIFT LEVER INSTALLATICN

FIGURE 1B-35. BALSH WEAR LIMIT

Brush Springs: Tase {hvé spring tenson wsing a pusk-
lypce gpring Scala uartil the top af 8 new brush
protrades 1516 inch (1.5 mm) brom the brush holdar.
Spring lensign should be 36 to 48 gunees 11020 o
1360 q). See Figure 1821.

Ovetrumning Clulch: The pinion gear shoufd ratale
smacthly in one directian {rot nocessan by easily). but
shonild Aot iotate in opposite direction. 1 penion ear
does nablunction properky, ari pinion gaar 15 warn or
burred, replaco the overruaning lutetk.

Reassembly

Heassembly 1= the reverse of disassembly. Note the
12llerwing.

P Lupricale armalure shaM and splines with a very
ligght grade ail. A medivrm ar heavy oil and grease
My gause fEaulty operalian in ook wealher.

clutch mechanism.

2. Install the overrunning clutek assembly, the ring
&n the armaiire shafl. Drive pinion stopper far
encugh on sha't ta install stop ving. Then using a
puller [Firgwre 18-38), pull slepper against ring.

3. Apply & smal* amount of Lupriplate an the skift
lewe” prvid pin angd fever noldars. Insian the shift
lZve over the clutch assembly with pasition
ingicated in Figure 18-37. Thig is imponant: if ihe
sl lever is nol propody positioned the Dirion
gear ravel i3 restricled causing a locking in the

FIGLIRE 18-36. ARMATURE IM3TALLAT M

4. Plute the thrusl washer on the drive gvd of *he
=naft S.ide lhe armaltee with the lever intg 1he

froml Drackel.

5. Place \he lever soring and the spring holder inta
the ‘rond Bracsoct wth the directicn shown in

Fguare 18-39,

{] TD FRDHNT RRACKET

RIMG HOLOER

FIGUIRE tA-36, |INSTALL OWERAUMMING SLUTCH

FICURE 18-35. LEVER GPAING POSITION

Aey 10.75
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9, When securmg the bioskes, posilian the rear
bracket 10 the voke, inserting the rubber gaskel 1o
1he 2los of Ihe rear bracket, AMer the rear bracket
im insialied to the voke, wilkdraw von wires so [he
arushes and the cormmatabar come 0 condacl,
Ther, tngert the Bushings inlc 1he hiles o keep
aut dirk,

14. Fazlen threugh-balts sazurary.

11. Install :ho zalencid plunger aver the 'op of 1he
sl laver 10 1he froml brackel. Be sare that the

pinign 4ear iz moved whern the plunger is pul ed
FIGURE 1640, ¥YOKE POSITION NG manually,

e 12 Install 1he selenoid.
& Position (qe yoke to the front bragket. Be sure Lhe

voke 15 proparly indexed 1o the franl brachket. The returm spring, In thid 2484, Shauld be
T PFlace lhe thrust washer [zteall and washer (hier) slralght in Ih proper posuien balwocn
an the commstator andgofsnaft, and apply 2 small Ine bore ol the sodencld and ihe bore ol e plunger,

amaunt af Lubriplate oa e shafl. 11 throe
washers are used, the hber washer is placed
betwaan e e8] wWasners,

FISURE 18-41. PLUNGER INSTALLATIGN

FISURE 468-31. WASHER PLACEMENT

8. Interl lwo brushes and springs in Their brush
holders and push them against spring iension Tesling and Adjusting

Secure the brushes by ieon wires as shown in Adiusling Pinion Clearange; Adler the starter is
Figure 1B-4c. redssembied adjust We pinion clearance 1o give

another free manual from www.searstractormanuals.com

suficient clearance Sebweert ke end o e P
and 1the swop ring when ne pinicr. isin mesh with 1he
g goar of e ongine

1 Cornecl a ballery of the groper vollage betweer
the “Swilch” terminal of the seeeraid amd the
bracket of tne starler {Qround), 52 the pinion will
Iravwel.

2. Then, push the pinipn bagk urtil play is taken o
il 1the lever and 1he cliich mechanisme

3. Measure the pimon clearance.

4 The o'garance should be 40O0Z 12 Q008 inch
(0.091 to D203 mm). Adjost by removing ke
splenmid and increasing or decreasing  lhe
numier of 1he licer washers,

Increaalng 1he number gl e washers decreasqy clearancy,

and  dacrenging fhe pumier ol the wWasRers ERCroasdt
FIGURE 14.42. SECURE BRLEH 5PAINGS TiEArAALL.
Ay 10-75
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AMETER

(:'ﬁ.l' YU LTFETER

co& L

RATTERY

FIGLIRE 18443,

Mo Load Tesl: Farilvis tes! cannect slartar as shown in
Figure 18-44. The valdes of this test should be as
1ol owees:

Batlery Valtage................ 11.5 Volis
Minimun BPM ... ..., E600 RPARA
Maxirum Current Oraw_ ... ... 58 Amps

1. Before inpballing tha starter, be sy 4t

g en gl maunfing surlacea 8re Iree af dift
#nd ol Thias surfsces maet be chan 10 make & good elecirical
eoaiael

2. Da nol opedabyr Ahd sdarter reare than 30 pecands, of $erlous

damzge may reautl. Staders are oot declgred dof continuouy
aparallan.

3. Whon b ergi b does ol rolatg, 4o nel hold e staeter | o a2l
o hkiom rare than 18 seconds.

d. The wires Detwetn the batllary and ke pkacler thoald be ai

Buflicienl size to carmy 1he glecivl: load withoa| cxceysive volipge
drop.

BF TRACTOR STARTER
Siarter Disaszemhbly

1. Memove the throwegh-bolts and 2aparate the end
cap, the heusing and the armalure (see Figure 18-
45, Spec A Figuee 1B-46, Speg A

= NE T

—"—_—.‘==,.=.:I

FIGURE 18-45. STARTER DISASSEMBLY [SPEC A)

MO LDAD TEST

Egmﬁﬁ] ;%ﬁﬂ%u
B

FIGURE 1&-26. STARTER DISASSEMBLY [SPEC B}

2 Dizazsemblc e d¢.va assembly and the drivagng
cap by ioosemrg ke sei-lock-ng ral.

Inspection ot Paris

See Figures 1814 tkrough 13-20 for parls inspection
mformnation.

Bruzh Service

Brush Inspection: 1fhrushes are warn shorterthan 154
nch (8 rvn). replace them. Check o se0 that brushes

Mae FModthly inbhe brush holders. See Figures 18-
47.

Brush Spring Inspecion {3pec A only): Check brush
Spring tension as shown in Figures 18-21. W spring
lension reads 17 10 25 cunges {482 o &1 g), tha
sprng i3 sabsfaciony.

Slarter Assembly

Reatzembly 'z tne reverse ol disassembly. When
reassemlling. observe the following:

1. Whae oif any dirty pans with a ctesn closh or blow
clean using lillared compressed ir.
Brarings must ngl b Immetsed dn cleaning Nudd, These pars
should be cleaned wilh & brush dlpped In clean snglne oil.

Rey 10-75
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--"""f
A0 —"’"/
WA 3wl WEAR
bl 2 s THE-A L R S IS =| LIt
(W R Ar—
i

HPEC A.

FIGURE 18-4%. BAUSH WEAR LIMIT

2 Apply SAE 10W-30 ail on the armature shalt,
spline and bedrngs.

Reassembly (Spec B only)

1. Assarmble brushes 58 Wat shamfared Sideis away
from the brush springs and pozsilien the brush
shanis 5o Hhal they will nat contact 1he oorm-
mutalar or commutator end cap

Torque bolts (Figure 18-45, item 3) to a value ol 3
10 3-1/2 M-Ik, (4.1 13 4.7 Mem],

Torque nut {Figure 18-46, iterm 4} toavalue ofd to
£ M-Ib&. (5.4 to 6.8 Nemm).

Apply a thin {ilm ol Jrease bo the commuataltor end
of the armature shaft and to ke porteon af the
shaft thal gantacts the bearings. Apply a
generous film of Lubriplate "Asre” grease to the
shalt thread.

18-14

Targue slap nut (Figure 18-46. iten 1) 1o 2 valiee

of 20 1o 25 11-1bs, (27 10 34 Meam}. Hold armature in

# wise.

Torque thru-balts (Figure 18-46. itern 2] td a value

ol 4-1/2 1o & fi-1bs, {61 to 3.1 Mem).

Do mek gxcead 1he raled yollagg of 1he mater
[12-WEBC), EXcapsive walla Qe conlg

demagngikoe Ihe mobor penmamrent magnet lield.

Inspeciing Reassembled Starter

Mo Laad Test: Connect Ihe stating molzr as 5hown in
Figure 18 44,

The values for 1his tesl ara as fallows:

Spac & Spec B
Gatliery Violage.. .......... 11.5 Vol 12.0 Yos
BEY . . L 208 rpm jTun| 4,800 - 6100
Maxrmuny Tunen] Oraw. ..., 25 3aTpanes AR pmperes

1. To gnsure gond alcirical conlxcd, mahg sung 3artqge-towerging
FoURting suraces ard Ires ol i or gl

2. When sghteping sitaching bells and nu b, halkd dlarergrar into
rieg gedr bo Addure proper Dackiaeh,

3. Tightan baltary Lp xiarting malar wine cpeuroly.
m Eiwrlar molors B red detigned For en-
linunus aperallan. Oa not operade maoare han

0 seconds par YO cycle. Do nol oporabe starer more than 10
decands in & tE cordHeon of engine wHl 0ot Felale, Serlgus
damage coubd ceaull il Thesa e llmild are esekeded.

Ay 10-75
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TABLE 18-1.

STARTING SYSTEMS

MAKNUAL START

EXCITER CRANKING
(Generalat Sels Only)

AUTOMOTIVE TYPE

A £ BF Ca
At rAA CORE hAD A
LK LK CorA ClE
LEB L CLKEB MOI8
CCK RACTR MH CJ
CCKA, 5[] MHA, NHE, MNHC hMOE
COKEB h.1B8 JB MOIC
BCCK RIS JG hDOJF
[ J]=] RJC RDJC
ROJF
TABLE 18-2. CRANKING TORQUES {AUTCMOTIVE STARTER)
MODEL | BAEAKAWAY CRANK|NG AFM TEMP
L VOLTS | aMmPs VOLTS | AMPS .
BF 11.5 25
CAK, 108 150 112 120 M)
COKA
CoKE an 2040 8.5 175 134 SZFF (2900
=] 108 3= 10 -2 F 2000
MH 7.0 155 180 -20°F 1 Aee sy
MHA, MHE. NHLC 11.5 55
JB 85 160 380 +30°F {-17C)
JOL BT 9.8 28 0.6 180 33z 1BETF | 290
i NF ) 98 x7a 104 210 +IEF - 170!
DJE. MDJ8 &.H 240 310 +I0TF 4- 100
DG, MDD 7. 390 180 +30°F §- 190
WOWIE
hiCkIF 1.2 a5 145 A5'F (-32°0)
RDJF 17.2 265 145 -257E (-32°C)
Raw-10-75
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TABLE 18-3. CRANKING TORGUES (EXCITER CRANKING)

e

18-20

T MODEL BREAKAWAY CRANKING RPM TEMP
_wvoLTs | amps VOLTS | AMPS
1A .0 285 10.5 120 723 S10°F {-23°C)
Z A B.& Zra 5.0 1241 B&0 15°F (. X" C}
2584, 2 SMA .0 250 9.0 PEA EAM IFF {-18°C)
LK 5.0 35D 8.0 250 297 S2UF {2800
4.00CK, MCCK 58 495 9.0 235 374
o DCCK 6.2 4730 104 135 a4z0 g°F [-18*C)
6. 5MCCK 2.4 144 10,1 1D4 500 +B3°F { 25°C)
10.0CCKEB 2.5 JE5 o1 250} 330 -18°F (-36°C]
) B 7.3 A0H) T2 300-140 W0-500 | -PEeF (o320
NH 55 A0 75 280-160 | 290-30 [ -25°F 1-32°C)
CH A, MOJA 98 470 10.4 210 -30°F [- 1°C3
JB 1.4 a5 B.5 220 200 _30°F {-28°C)
& . -
o
s
O
(©
—
)
wn
| -
O
Q
0
=
=
=
=
o
| -
[
©
-
C
©
=
)
)
| -
Y
| -
)
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)
o
C
©
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TOOL CATALOG

Trt ARIFEF 1O00L WaFLARY ;GE Ea3 Eg

The egeipment listed in this catalog is ictendsd to pers
torm speciel topair funclions. Thede are labor saving
devices which save mechanics time aud esable them ra
do & better job, Some of the ilems are factory production
line 1oo!s. Bluepcints ace availa®le for many of the
Oran designed speciel tools whlch ace cecommended
for use an Onan Loilt engines, ALl 1oal prices are
lizted by patt punbet in the Paris Price Laxe (L-335),

TABLE OF CONTENTE:

TITLE PAGE
Yolve Jarvice Equipment. . . . . . . .. .. i
Cylinder, Fiztan, Ring,
Conpecting Rod Equipment , . . . . ., 5

Engine Braring Equipment. . . . .. . .. B
dpocial Service Tools ond Equipment . . . 10
Gaugrs, Maters, ond Test Equipmenr . . . 12
Diesel Tost Equipment | |, . . . 0. . .. 1%
Miscallopmays Equipment . . ., . . . - . . a1

00-004%

PART |, SECTION 19

Mas T ER SERVICE MANUAL 477
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YALYE SERVICE EQUIPMENT

YALYE SEAT DRIYER

Simplifi s invtalation ol valve seats inee olinder blodk,

PaRT HO. SERI1ES

A20-0C0T0 iH, BH, al, AR, WAl KH

SE007] ACk, OCF, CCHA, X, LE, LEE, BF. BG
YCCK

420-070 Al [Series

AP A0H 3H, NHA, RHE, NHC, R

YALVE GUIGE DRIYER

Azzucex cocrect renuval of valve paides. Alse umed
for enstellation of '] sevtec vabwe prides,

FaRT HO. SERES
130303 Cw, DSP, MBEF, DRP, DEXN, O5L, MDSL
4203300 CCE, COKB, LK. LKB, MCOCK, NH. FHA.

NHE, #HC, NE, BF, BG AN '] Senics,

YALYE SFERG COMPRESOR

Heovily built, adjostatle, safery lock comaresser allves sz
af bath hands when valve sprng is compressed,

PFART Ri). SERIES
44 (H 19 AlE,

YALYE LOCK REFLACER
Lo lifies mnstallatpr of split walve keepers.

FART HO. SERIE:
A0 1405 ALL

YALYE TAPPET ADJUSTIHG WREHCH

FART HO. SERIES
42000 30 All

-

i
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VALYE SERYICE EQUIPMENT [COHT.)

YaLvE SPRING COMPRESSOR TODL
iwsigned czpooially for all Oman Diesed agd "
soTies — this toal aimplilies remqual nf walwe locks.

Use with arbor press or walye spring comprezsar
(4230-0119].

PART HD, SERIES
JHI[ [ Alt ONAK firsed and ]-Series,

YALYE SEAT REMOYER
Mourtin d=ill peess and cut out old seay @ regove,
PART HO. SERIES

1206311, A Senes
KH, NHA, NHR, RHC, NB
Beplacemam coiler hlade - 3300274

VAL¥E IEAY JTAEER

Assuces Ught (it of seat, Eliminales danger of nsedd
lonsenivg in Us bore.

PART HO. SER{EL
41 (300 NE, MHA, MH, IFHI, BRI | [neade)
d ph-LE310 ME, HH, HHA, NHE, NHC (Exkaust )

YALYE CGUIDE HOMIHG SET

Produces straight sound hedes - fast set up - cazy ro nse.
For pepulas saces 3716, 1158, 198, and 7716, |ncludes
varsoes mapdeels, slerwes, stemes, and metal sloeape Bo:.

PART MO. SERIES
2200305 ALL

Brplaceacar Stone 57167 apd 11702 - AW-0363
Heglacemant Sane (358", 13532, and 751677 - 4200554
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YALYE SERVICE EQUIPHENMT [CQHT.)

YALVE SEAT CUTTER KIT

This iz a much peeded oertable service togl Toc shop
or ligld wse.

Cutters ate simple 10 constection easy Lo operate and
2lece and highly tecommerded ar the smali sngine marhet,

Long lasting, precision tungsien carbide bipd=s cun the
hardeszi zeais.

FART HO, SERIES
4200345 ALL

Replacement euiter blade - 420-0351.
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CYLINDER, PISTON, RING, CONNECTING ROD EQUIPMENT

RIDGE REAMER

Removes ndpe fme op of cylinler wall, Bare diamater is
=1 o a-18

FART HO. SERIES
Heplacemest cattes blede - 47040261

CYLIMDER HONE

Mzalaans alipnment af origical porc, Rocorditians
cylindee bore with less stock cemaval, Produces any
lpish required - fast stocs removal,  Asswres fasy
geating of 4l nieps [inctuding chrgme) Shagped with
rough 3l mediam finighng Senea.  Cyhinder sunge
3-117167 ta 4-144 7, Use with cast irea, steel, and
bt dened = leeves.

FART HO. SERIES
410030 ALL SETS

Replacentant Stone (Roughing T gridh - 4200365
Aeplacement Stone (Fimahing £540 grit] - 4200366

CYLIHDER HOHE "QUICK CQUPLER™

ee with 223030d cyliader homes, mehe cylinder haoring
an cazies-jacier aperation. Pecmits drill {electric ge aie)
fo he guickly coupled or uncoupled from oylindrr hone.
Sllows operatar 16 bawve Loth harde free for remosanp,
hone [rom cylinder o7 for stone changing operation.

FPART HO. SERLES

1200306 ALL 5ETE

L]

CYLIHDER WALL MECRD-FIMISHIRG BRUSH

Pezdures idea] cvlinder wall Dimisk Lo seat cingy cxtremely
fasl. Meduces Riow-by, Izaers ail coasumpliza, gives
kigher cooprorsien. Exceilear foe degluzing wplinder
walls, Erovides good cross hatch pulle:n.

PART HO. IERIES

w035 AL

4300319 AT

2104320 LE, L#B, OCX, COHE, 5H, NHA, KK3, KHC,

LA ALY deowes, All Onap marize, BE, 145
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CYLIMDER, PISTOMN, RING, COMHECTING ROD EQUIFKMERT (CONT.)

RING COMFPRESSDR, EXPAMSION

Ratchet lock action compresses all fings cvenly (oo eany in-
sertion inbe oyl bem.

PART HO. SERIES
41040214 ALl

RING COMPRESIOR, PLIERS TYPE

Furoizhed complete wilk pliers and (A] kands covering
ranpe af 3-778" tod-178". Fria Lands a1 180° o 90°
acpl, Sell-locking with instartaneeus roehease.

PART HO. SERIES
1040331 ALL

PISTOH RING 5F READER

Prevents oog breakage from ovarexpanding. Adjustalle
For 234" and lacger rings.

PART NO, SERIES
42040145 ALL

CONHECTIHG ROD AL IGHING 3ET

The SUKHEN alipnment set can bhe wsed an ]l rads up to
16-1/2"" Jang with a 1050 diz, or buepec Yeanng. Checks
s with or without pistens. [ncludes aligner, Veblack,
berd & twist inicalar, beadicg bar, side clanping finlure
and instnackions,

PART HE. SERIES

42040173 All se1s exeept thuse listed with
Algning Acapier Set.

CONNECTING ROD ALIGH|MG SET SMALL ROT ADAFTER

Adapls Fod Aligner to smaller sizge conn. md bYeanng size
of 113 o 112 diameter.

PART NO. AERIES

4 1595 AH, BEH, a], AK




L
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CYLINDER, PISTQH, RING, COMHECTING ROD EQUIPMEHT [ COR'T.}

FISTOK GROOYE CLEAMER

Hemaves carban brom piston ring geooves.

aping-aaded chaning cutier dossn't gocpe o clirh out o
praowes,

WIDFHS: Complete with baxaspibecs coverng e Sallowing

groove—1 7187 (707, o4 ™, 37327 1487, 5A32 7, 37167
and (2207 -

FART MO, SERIES

CYLIHDER LEAKAGE TESTER

Gauge provides direct meading of of linder Seakaga.
Dpeemtes on e shop wir sepply clipon TOC wedicaray
aad Lesl lamp.

PART HOQ. SERIES
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ENGINE BEARING EQUIPMENT

il SEAL GUIDE & DRIYER
Samplifies seal mnedailation and prevenis damage 1o geal
suzfaces,
BEEARIMG PLATE SERIES
200135 * BH, T, ACK, CON, CUKLE, MCCK,
LK, AJ. AK, NH, KHA, ¥1N3, NG,
KE. BF, BG (nelutes boader) [
AXHNIR2 Laader anly draLa

20 DF W, DEL, DS P, DRP MDSL, MDSP,
DRH

d20-00=0 ALl ]-Seties
420238 Loader only [available separaledy:
GEAR COYER

4252 CW, D&L, DSP, DRP, MDSL, MDEF,
RN

4200312 AE, AT

L0033 Al J=Sories

4200339 Laader only (avatlatle sepacatelyd

4200113 NH, NHA, HHE, 5HC, BB, TCK, COER,

CRAMKSHAFY EF, Hi
AR LY 5L, MOSP

SEARIMG CLEARAHCE GUIDE
TRLASTT-GAGE' simplifies filfing “eanng clearances
of split bearings. Use on Con, Bod split bearings.

PART HO. 3TE RAMGE
2126 D002 e OADE
24y L.0H7 0,00

MAIH BEARING TRIVER
Jimplifics installaton of proqision sleeve rain

heanings,
PART HD. SERIES
4x0L27 AH, BH, WKL AL, AR, WA
4 %-0201 CW_MDEE, ISE, DRE, 05)., M08L, DHK

HOTE: Alsn see huting for combmation =a:n Bad ca= bearing
drivers.
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EMGIHE BEARING EQUIPMENT (COMT.]

Cal BEARIMG DRIVER
Jimphifie 3 installation of pecision sloeve can boarings.

FROMT BEARING

PART KO JERIES
4320 C¥, MDSF, DEF, JRP, DEL, MOS0, DEN

REAR BEARING

42040205 CW. MD5P, DSF, ORP, DSL, MOSL, DRK
401264 JA, DA, HOA

CENTER BEARING
470- 2959 All & Cybander T & ] Series

MOTE:. Alsoger listing fur combingtion main and cam bearing
drivers,

TIHIRG ADY. MECH. COVYER DRIVER
For proper installation of spark advance couer.

FART HO, SERIES

4200249 HH, HHA, HHB, MHC, 0K,
CCKB Eagines

COMBINATION BEARIKG REMOYER - MaIN ARD CaM

Makes mrowving uld bearing: 4 simple tosy,

FART HO. JERIES

42001325 LE.LKB. CTK, CCRB. &), AK.
wH, NEia, RHH, NHC, NE, BF . BL5,
Al AR, {Zam Bearng anly,

COMBIMATION MAIH AND CAM BEARIHG CRIYER

Vokes eaxier installetion af aecision ceaaishafl arl camshatt
bearings, tee one toul for many dalferect mede s

FART HD. JERIES

43410324 Al, BEH, MEH, &}, AE, YA], Cax Bodiong onty,
CK. LK, LEB. ACK, CCK, CCKB, MCCE, NH,
KEA, MHB, NHC. KB, BF, BG

43001376 15 G, JC, NS, DB, MBIB. O)C, ¥E)C,
ROIC, KH. NHA. Mat, K10, v
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SPECIAL SERVICE TOOLS £ EQUIPMENT

GEAR PULLER

Spesial ammy Inr remaval of eraokshaft pead.

FART HO. SERIES
4134072 AbL

Replae=ent arm - 4M0-014E

GEAR PULLER RIMG

Mounts 10 crankshafl gear Extended edpe permils wse
with any goar pulles.

PART HO. LERIES

q 200275 All [-Beries (tasned 1757w 20
s, ]

42040248 All sets wxcept ]-Geriez

Crapped B10-32 ihds )

SMAF RIHG PLIER

Adjustable to simplify remaval of srap rnps.
FART HO. 3ERIE:
dHNICT HET

FLYWHEEL PULLER
Gamplifires (lywhesl remoual.

PART NI SERIES

4200100 BH, CK, LE, =KB. CCK, CURE, FH, KHA,
NHE, NHC, NBE. MOCK, ME, B,

ALY Serics,

Eail POINT DRIVER

Uee o Allen head Gockel headd Iype soraws, in hard-
weget-al places, Warks 31 any angie.

PART HO, SERIES
dHHITAR LK, tXTK, NH, BF. BG,

AMRO355 Usze Eor adjuiang reakce painks.

B
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SPECIAL SERYICE TOOLS & EQUIP. [CONT.)

CARBURETOR 4DUUST. WRENCH

Simplifiez carh. main jet adjustmomts. Ehmleates bams
bom hot manifald ot axbausl pipes, Use wath any cmee-
pin adjusmeot jot,

FART HO. SERLES
420 HLES BIL, CE, CCK,
420025 COHE, | Serics {With Zenith Cah.)

MCCH, 8H, NHA, NHE, NHT, NB
All CCK mebile modle

RREATHER TUEE
BRwER

MEW STYLE 4 BALL NYLOM BREATHER TURE
AND CORE PLLUG DRIYVER

Baves lime and simplifies instatlation of beaather
tubes that have been removed o domaged. Also
uged for remavul of core pluga on '7]" Series oaly,

PART HO. SERIES

430-D253 CCE - COKaA - CCKB
DJE - BJC - BJM - ]G40
JI20 - IB - JC - MCCK
MD]B - MIC - KDJE
M F - MJC - NH - SN[C
ROJC - ROF - RjC

QREA THE K
TLEE DRIVER
] P s
et 1
wod 4 I +

BREATHER TUBE DRIYER
[Baflle Siyled

Saves time apd simplifies installation of bicather
tthes thai hewe been emoved or damaged,

PART NHO. SERIES

4200355 COK - DR,




GAUGES, METERS, AND TEST EQUIPMENT

MAGHE TG ADILUSTIRG GAUGE
Wity Huviog marks lo sioplify igeition timiag, Assures
proper pale shoe #ic gap on Oywhesl magmetos.

FART HO, SERIES
420-0096 A, WEN, AT, AK, MA)
40 (1240 CCE, 4B, hH, KHA, HHEB, FHC

als.com

= TEXT SPARK PLUG

C seulates nomal mmpression fring. Grownd to engine and
£ connrid ha-tay 2500 Jead,

PART HO. SERIES

0055 ALL
TACHOMETER
Mechamiesl, inexpensive, roguires contact with meating
part,

FART MO. SERIES

219 sl

COMPRESMOM GalMGE

Measures cospressien af 010 200 psi. Meoprene adapter
Bitx all spack alug holes.

PART HO. SERIE%
dH L1608 all

another free manual from www.searstractor

VYACUUM & PRESSURE GAUGE

Meascces vacaum ol Oto 2 in,, presses= O ba 10 gsi.
Complete with bose, adapte, & instnactions.

PART HO, SERIES
F20401110 aLL

t2
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GAUGES METERS & TEST EQUIP. [CONT .}

OMAH LOAD-TEST PANEL

leesrd-Test pepels are specially decigred far coe by
Onan Distnbuors aed Dedlers Ty the following our-
oo

1. Neasuriag gessrator slecttical aweepet.

2. Muking propor adjusimenls te pavernar, carboieae
and bogsh rig,
3 Meking z8les demonatrations of penecating planls

Four Ponels ore availgble:
Na, H0-0219 AC oafy {'% D, &25-012E)
Fow Z00-0058 AC and DR (W10, Bq041)

Heo. I00-0608 AC amly RTrequency moler
SR YR 1 )]

Mo 001044 AC el - a4 metess
Ok D 625-[ 246

The AC vollreter: haye 0-130 and 370 volt seales.
The DC wlimeters have O60 mmd G150 yoll seales.

The AC Ammeter hag & 0-50 aopere scale. The T Ao
meter kus a 0 1040 gmpere aeale.

Togple switches copnecl the proser voiteeter or Qe
quency melet scale inte the cirogt,

Wire numbersd aockets, for cone heaterz ac lamps for

wege a5 loads, have individeel ewitches corespordingly
rembered.

3003058 pane! provides S0 watt= of Toad 2 M o 40
volbs iend R0 ware s at 12 wplts,

3002038 has 1 get each of 1200l and 37 wsl) elemerngs,
Ml vt testing egures pine (0 3274008 clements,
Al test gunels include 213-& Instoection Buok. Lewds
4200301 and +20-0302 not ineieded.

HOD, 000608, ard A0O-I044 have 1 zer of 1M
vobl elements. Brovice S48 walks Srad,

W14 AC load mank. Slawe unit only, no meges.
Contaans pine B wal! esitlive =lemars (o noimase
‘nad capacity of above cnits ta 10800 wares.

LOAD- TEST PANEL LEADS
b fect lomg — with loga- cdenec? 143 puael
with baltery cligs - connect v generabgr,
PART HO,

d 220301 {eedn 43032 (vlack}

TORQUE WREHCH
Ma3zures ke n.cl:l.;ralq']_'_.'.

FART NOL

AAEA2L (Mo ing arm;
050 §1-ih.

1204127 (X oving aro)
0-100 F -1k,

L&



GAUGES METERS & TEIT EQUIF. {CONT.)

MAGHETD AMALYIER

Testz and checks varicty of ballety amd xappetla igs
nitima ooils, start eolencids, soleoiom reckifiers, con-
e gaek, apafe plups, distibuters, et Rith thsimebisns.

PART HO.
a2y i3s

FHASE SEQUENCE INQICATOR

Conrect Lo any 3 phase circuil - obsetvr sequence
.ights - gives matant, positive phaee sequenee
wikou! damage o coemponcts,

PART HO.
1300317

AAC L 14
#HASF WMOWLHEE

wOICATON
al r47I

ARMATURE GROWLER

Tests armature for shorl cucbits. Adjustable 1o 1es) all
Opan-byilt acmatores. Desipoed for bench use.

PART HO. . SERIES
4200124 Up o IDEW

another free manual from www.searstractormanuals.com

AC-DC MULTIMETER

Checy ay-de woles, shms, do pillinmpreres, complele with
text leads & aostaetons, SCALE: AC-wles, §-15. 150,
750, 300, DT wolis, (15, 75 300, 750, 3000, OR-M-
amps, (15, 130, Ts0, ohme 0230, 3003, HH),000

FART HO.
193

E|
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GAUGES METERS & TEST EQUIPF. [CONT.)

PORTABLE WOM MULTITESTER

Desipeed oo use where meEswemeris must a6
apptecialy  distueh tke ciecoir heinp  Aearted,

FEATURES: high 20000 ohow Sealt DO and

10,000 ah=sdval AC mensdivites o all  renpes.

PART HO. SERIES
o FHOGHAE Al Sels

WMAP-AROURD AT YOLT, AMME TER

Msulated jaws anap armund conducter lor ammeter, Teat

leads for valtmetee SCALE- 0-10) amps., T+ 1505600
o5,

PART HO.
4200137

Mezer cate with zippes - 42040159

I-POWER SEMTI LER

Inciease sencilvity of 4200187 snap-iround vali-
amemeler by W0 Limes. Alse warbyl as split poag far
twog conduckor wing, [ncludes wpeciar case.
FART HO.
d0-n18R

SMAP-AROUMD YOLT, OMM, AMMETER

Chacy woltage, vhes, dopx, lnsuleted jaws 30ap atvund
condoctor, Adjostedle acale. Case aed teyl leads i
cloded. SCALE: 0edM) amps, OG0T valls, 2%oghos mide
seale,

PART HOD.
4200262

15
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GAUGES, METERS & TEST EQUIP. ICORT.]

TESTER - CLAMPROBER

& quick and converienl way te bes1 AC curcenb yollege

and  gexistance wilkot the peed fur wire oorectioes,

PART HO. YERIES
2056 ALL
FREGUENCY METERS

Accutate repd-tvpe meter indicates feaquency

FaRET KO, YOLTAGE (HERTZ:
wn2py 100 -Welt, 60 Heilz
02 Mmn 240-Valt, &0 Hene
I02-0234 130 -wolr, S0 Hhertz

256 2d0-yaln, 50 Hertz

st rement cags - 1 meter, 301 (50, F meter J01 G994,

FLUGIN AL YOLTWETER

Tegie AT hoe wlage SCALE- 0150 v les.

PART MO,
020300

16
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FAUGES METERS & TEST EQUIF, {COHT.}

GAS PRESSURE MAMOMETER

Accurate and pertatle device far detemmining welocity,
stebe pressuce, Imaxnpe, gaa line preszure. [fxe far
calibratiag aontrmls and balandag ftel-air atios, b,
PART NO.
4200238

GAS PRESSURE GAUGE

[cect ceading diaphramstrpe. O ta 20 az. prezcute,
Qap 337 water ooluma, Instrucbans ikcluded.

FART HO
420 02840

EHGINE CONTROL TESTER

Used on YB Engine Conlrplz, this plug-in module all
cieck ouf the complele system {ekeept relays) . Time
delays for 1.OP, pvererank and startifctop can gleo be
checked,

PART NO. SERIES
4700003 35 WE, BFT, DFEU, T, DYEL 1Y H,

EFd
Iiag

DVELHFELD

CHLANEING

CIRCUIT BOARD PULLER

This puller is a must for remowal of the printed circuit
medule in ""YE" pendrsior el contiols. Insett beol g
pre-drilled holes of arinted circuit madule and apply
steady prezsure do remeve module, Makes ramoval of aoy
printed circuit module ™o spap '

FART MO, SERIES

4200344 LARE

:.‘_E.-:f'll
11
.l-'“"f.-r. e 'r
||' o :-r'“ ':]'
1] w‘:_';f'_'..l ' 1
ARPLE '
[ b A
I o
| i
-. r
| -

il



BANGES, METERS & TES T EQUIP. [COHT.)

OMAH MULTI-TESTER

A S-parpee tester designed Ber Jield adjusting veitage:
geaaitive relays, genecano: feeld-fiashing. wvollope &
frequency tesle, continuily cherks, electrical campanent
tests, phase rotatan. [nclsdes: AC-wolteeter {-G90volt,
Fequency eeter (11 roed), byzeer and Light coatinuity
dicator, and phuse cotation light. [elucks Gualt lantern
Wilte oy,

PART HO,
§230303

AC YOLTS AMD FHEQUEMCY TESTER

& aroessary insieusent pack {o wotaliation and
maistenance of B.Y. electric geoerator sess, AC
voltmeter @-190 wvali, plus 5 reed dequency meter
5351 Ha.

FART HO.
4H) - 535

another free manual from www.seTrstractormanuals.com

COMTIMUITY TESTER

Simplifics 2]l conbneity checks. Buzzer and light io-
dicators, Voltage tap of BV, Test peods iocloded.
Uscs & E=vallt bamery {laplem Bype) aob incleded.

FART MO
420 03l

18
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DIEZEL TEST EQUIFMERT

OGIESEL WOZZLE TESTER

Bachacach preci=ipn cpright (ype nozzle tester wik
coonectar set, Teats neacdy all ippesof merzles for
bk uze.

FART MO SERIES
e K ] 3 Al Deoze] Unigs.

Metal caze Tor v spey - 4300185

PORTABLE DIESEL MOZILE TESTER

Bacharach precision horizenial type oz zle reatet
with conneclar get. Teslz bearly all bypes of nozzles
for be=nch e poctable gue -

FART K. SERLES
fhp0333 All Dggal Und,

MESEL COMPRESSION TESTER

Includes adaptee and check valve. Adaptable o
nezily All diesel engines.

FART RD. SERIES
4] 0253 Al Diesef Paies

Metal caze - 4200102

18
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MESEL TEST EGUIP_ (CONT.)

TIMIME GAUGE

Agsuecs Focarate iming of infeekion pump.

FART MWD, SERIES
1470045 TSP {priec te serial A4l TS2
147-0051 5P (Begin serial 441 REZ)

D5l., NDEL, DRP

Comdains,

Hrusgh, Bristhe

Tallow, 1/ Quace

B:uzh, Wite {Brass)

Stich Ser, (hiloe Cleamng
Sk Bet, Polishing
Scraper, Presgare Chamber

BHESEL PINTLE MOZZILE CLEANING KIT

Enablez cleameg nozzles cathet than complete replace-

ment, Simplifies cleasing carbon fouled nozztes, Com-
plete insirucbons induded. Sobd only a2 coxplete hit,

FARY MO
4H1A1H

Sraper, Valve Sea1
Sleeve, Centenag
Wiper Sot, Yalwe
Glesz, Magnller
Blech, Fintle Cleaning
Bax, Taaol

MOZTILE CEMTERING SLEEYE

For contering eozele in nogzle holder cap et duneg

" assechly 1o ke pozzle holde,

FART HO.
471031

SERIES
ALl Cnan buill Daesets

DELIVERY YALYE TEST FIXTURE

T hecks delivery valve ceat foe leakage, Used with
Dicsel nozzle leste:,

FART HO.
4H-5E2

SERIES
&Il Onan built Ciesels

i
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HISCELLANECUS EQUIPHMENT

BRUSH SEATING STOME

Fpecaal comprund For rapid seating of new buashes.
FART MO,
400258

COMMUTATOR STOME

Uzc bor amoathing socgh cozmetators or skip rimgs.
Muickly remewes carbon glaze.

FART NOD,
4I0-1259

WRAY CANFPANT

Pressuriced can of spray padnt for simple tauch-gp,

PFART HE. COLOR
525-0137 Sileer Green
SI5A17 16 Meaeine White
S25030 Onan Cireen

OMAN SERY|CE LABEL KITS

Self adhesive ladels of genecal ipstructions aed Omzn
Laogn, 3imple to install.

PART NO. UsE
3-1100 Learral urpese
952/ Marine units
|- Yoo Kar
05 X [Hesers

Qi-I00 [edustrial angines

SPARK PLUG ¥REHCH
Fits =zel contan spadk plogs.

PFapT HO. JERIE:
d17.0047 ALL RETS

HYDROMETER BATTERY

Chacks specific gravily, Haz gradeated scale by -
show conditicn of battery.

FestT HO. SERIES
SIH0R]5 ALL ZETS

i
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MISCELL AHEOUS EQUIP. (COHT.)

PART RO, 4200160

Esch to] 58t conteins the feilewing {or equivalenth

Adjuciable Wreoch
Feaelet Gampe

Setew [rver - Offset
Flicra

Tool Hag

GENERAL PURPOSE TOOL KIT

Thiz teol kil pmvides most necessary hard fuols to ser-
vice and maintain zmall urits, All toals aee fmest quality
to g=zune Jurability.

HOTE: Tools ilfuxtraled are bepical and de hot always
regeeaent nedpal fools included in fit

Socket Weench Haadle

Sockeds 7716", 1027, 916"

Qpen End Rrenches, 387, TrI8', 172", 97167, 578"
Spark Plug Wrench

Gorew Criver - Flar

Toal Bow Wi ‘Tote Tray

Fapler GaLgr

Sockel Wrench Hard!e (1777 Drive) ard Ralckoy

Locwet Wrench Exlension (57 and W17)

Sockets (127 Drived TFLEY, 1527, 9566, 55877, 117167,

EF- i kT T - S LY T A R

Gochets - Deep Wall 787, 37477, 1871687

Sacket Wrench Spead Haadl o

Sochet Wrerch U-Jaone

Coon End Wrench 3787, TR 1587, 97067, SR, 354
o - TR ) o 1 A I R

MAaINTENAMCE AMD SERVICE TOOL SET

Thiz (oA 581 pravides tha necessasy Band 10015 o
overhaul. sarvicg, and manlain emall and large uniks, All
tools are lines! quality (& assure Jurability.

MHOTE Tools lustrated arg tppical and do ol alwaps
raprasen! dcfear 19ods included in kil

FART MO, 420-0285

Fach ool sel contains the fallowing (or equivalent):

Adjustable Wrench, S-inch

Soeew Driver - Flal, Wedge, Chad dh

Pleera

Fry Bar, Xh-inch

Puach & Chisel Set

Hammer - 1al] Teea

Hackeaw

Tarque Wrench 0-173 lba,

Boa End Woench 3787, TAIR™, 17T, 97167, BB,
30T 110057, 1341670, 1A, RS
15467, 17, 117157, §-147
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RMISCELL AHEOUS EQUIP. (COHT:)

OHAH SHIET DR JACKET SHOULDER EFATCH
Good locking 1-374 x 3-1777 sanch. Szaller edition of
the bacy patch,

PART HO, P304
4 210340

Ongn

OMaN SHIRT OR JACKET SHOULDER PATOH

llapd sema 377 diame lec showlde: emblam
cmbmadered ke same ;d, preen, and biack
eolors af tke Cmat back patch.

FART RO (P-323)
200347

OMAM SHIRT OR JACKET BACK FATCH

frloaciier 137 5 7 exbreide red Back patch
feaburing Cnen lzgo in black and sed letboring
an & [orest green backgrocnd,

FART Ha. (332
4200345

% e

EXTEMSION BOARD

e in freutyleshooting printed citcuil boards. Esends
the Boand ta allow sceess [or measremenl ;.

FPaRT HQ, SERIES

30ass7 Trugsler Switehe = 4T, LT
Deqeratees UK, UV, YB

POTENTIOMETER ADJUSTMENT WRENCH

Simalities  ihcse  hard-lo-gel-al  potentcm etay
jusimenia.

FART MO, SEAIES
A30-Ga Y

-
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