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WAR DEPARTMENT,
Wansnoron 235, D. C_ 15 June 1944

T™ 11915, Power Units PE-84, PE-84-A, PE-84-C, andd PE-24-D, s puls
lmhed for the informanon and guidance of all conceroed,
o S BT C8 g 49
By oaote oF Yok Seoartany or Waa:
G. C MARSHALL,
i of Stef.
Ormcaac: _
J A ULILO,
Magw Grneral,
Dsraemurron:
As prescribed in paragraph 9a, FM 21-6; [Ba 44(3): 1C 11, 44(%).
IBa 44: T/0O and E 44-135, AAA SL Ba
IC11: T/O 11-107, Sig Dep Co; 11127, Sig Rep Ca; 11-327, Sig Port
Sv Co; T/O and E 11-587, Sig Base Maint Co; 11-592, Hq & Hg
Co. Base Dep; 11-597, Sig Base Dep Ca.
IC44: T/O and E 44-136, Hq & Hq Bery, AAA SL Ba; 44-138 AAA SL
Bery.
For explanation of symisls, see FM 216
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IV. MAINTENANCE — Continued
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DESTRUCTION NOTICE
WHY = To prevent the encay from using or salvaging this equipment,

WHEX—When ordered by your commander, o whea you are in immeduaie danger
of eaplure.

HOW —1. Smash=—Use slodges, axes, handaxes, pickaxct, hammers, crowbars,

heavy vouls, ctc.

2. Cur  =Llse axce, handaxce, machetes, €It

3, Burn —Use gasoling, kerasene, oll, fame throwers, incendlary
grenacer, €,

4. Explosives—Use fircarey, grenades, TNT, ec.

5. Disposal-=Bury in slit wenches, fox holes, olher holes. Throw in
stremms.  Scalter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR
DESTRUCTION OF THIS EQUIPMENT,

WHAT—1. Smash—Magncio, spark plugs, carburctor, manifold, cylinder heads
radiator, battery, aliernator housing and slip rings, exciter
housing and comemutator, circuit breaker, meters, voliage
regulator, control switch box, sariing motsr, charging
gencrator, and gasoline tank.

2 Out  —Hose conncction, spark plug wiring, aliernator and eaciter
leads, cooling fan bell, and generator belu.

3. Burn —All parss, wiring, ete., which can be brirned.

4. Bury or scatter—Any or All of the above picces afier breaking or burn.
ing them.

DESTROY EVERYTHING

SAFETY NOTICE

DO NOT REMOVE GUARDS, SHIELDS, SCREENS, ETC, WHILE THE
UNIT 1S IN OPERATION. THESE SAFETY DEVICES ARE FROVIDED
FOR YOUR PROTECTION AND ARE TO BE REMOVED ONLY TO PER-
FORM NECESSARY SERVICE OR MAINTENANCE WORK. DO NOT
REAMOVE THEM UNLESS ABSOLUTELY NECESSARY.
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SECTION 1

DESCRIPTION

. General
rL ﬂ.l-l;']' Power Uniz PI

wrkl-contgmed, gedine ehet st

&, Powim Ui
Bi~{") is & poriable,

power plant, conssmg of a lour-cylinder engine,

d..rﬁ.‘l|§.‘ conpectod thopugh a fall-msetallie Bexibic
geperpine),  The

coupling 10 an Alreropior (3

ENEANE Ui, 1:"|1.'|1I-"f-'; radiaies, cngine, geocrasar,

and gencraiarcontrol pancl, & snodnicd o0 on el
‘.r-(aﬂg. wrhded plee. pulylaie A '-"lui'_\“il'ar"l ga.‘u.l’-:u-
sk ki mounted over the Aywheel boumng, [Scc
{r;. { and 2.) The Crpane i L-l:!lui.-l-u—--f with & fuel
:,-uulln“r .rnr WI"I"]T‘”! rhll.,:'liu: 0 The CartsureELnT [.'»:;‘I‘l
cither this tank o froen deums of gasolise which may
The valve

be placed slongude the generalor sel

which conmects ihe 1ank 10 the el pump i locaied

1T pmmbud (% svlioy iy rmaiindn &, 0, arnd T &l Ppser U aie PR=M4

drguer .

beneath the wnk and just behind the instrvment
pancl The valwe whiech coanecls the fuel pump o
an outside supply » lacaied on the putside just below
the instrument pancl, Obwiowsly, both of these
valves should not be open &t the ame Lime, excep!t
moamentarily, when shilting from one source of gaso:
A Jengih of Rexibide tubung

than 1o the fue! deum

hng smipply o ihe oUher
i Murnlshed (or comme

b Lupmscavios, Canpumermion, ase lawmos
The engine bt equipped with & gear type lubricating
oil pump which furnishes oll under pressure to all
engine Leariogs. A renewable carundge type ol
filter s supplied for maintaining the condition of 1he
oil. Carburetion i sccomplished by meana of B
conventlonal type carburetor with the air entering
through an oil Lype air gleaner and backfire arrester

The carburcior ihiottle js equipped with & subatan.

— T T

CONTROL SWITCH BOX TL- 7148

Pocrr Lienl PE—EE-{ "}, carburcbor sy
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Figwe L Poper Uit PE=§i=( "), maguete ride,

tial hand lever, aod ordinanly, has only two poudcions:
STOP and RUN. |a the STOP potition, the carbe-
retor bever makes contact with a Jimit switch which
serves a3 the groved for the magnetn.  Therolore, in
order 1o siop the cngine, it b acoessary 10 theow this
carburctor lever into (he position marked STOP,
thereby avordung awio ignition and backfring.  [goi-
tion & supplicd by & magocso which is completely
radio shiclded Al spark plugs and ignition wires
¢. Serso Reowvamom axo Stastesc. Spocd reg-
ulation i cbisiecd by swams of a hydraulic type
governor, while starteeg 1 scoomplished by a heavy-
duty 12-volt bastery and clectrc sarting modor.
The nariag msor swisch s of the magncic type.
The push buton which operates ths swiich &
mounted i the 3atomaisc safety control box below
the instrument panel.  The ontire wait is complescly
ratio shickdad, cven 10 the extent of shickding the
hartery < harging sonorator.

4 Artemmarnm ass Crarane. Paser.  The soeat-
ing hcid type ahomsior B cquipped wath damper
winsdingy and ko 3 derrily generried cxcisor.  The
cootrol pancl, whech o me heed a3 seel calincy with

2

renovable front and rear panch, b mounted oo
special vibrationproof Gitngs, which arc papported
ey 2 stocd frame that extends directly over the sher-
[ 101 g8

2. Major Components

¢ Gasouwe Evcon. The gasoline cngine is 3 46
horscpower  (hp), four<ylinder, watcr-cooled wnu,
designad 10 Tua at a governed speed of W0 rovole-
tions per einete {rpm). (The eagine & manufac-
wred by the LeRoi Company.)

b Avteamavor. The ahernawor (a<c gencrasor)
i n single-phase, Z-wire umit. [t is rated ot 25 Kilo-
vali-amperes (kva), B0-peroent power facior, 900
rpm, 120 volts at full load, and is furnished with 2
directly connected exciter, rated at 1 374 kilowatis
{kw), 125 voln {v). This excirer supplics direct cur-
rent 40 the alernator Gold windiags. (This alier-
astor s manufactwed by Weoneghouse Elorise
Manulacturing Company. )

r. Commmor Paszr (Rg- 3}  The Kllowing oquip-
ment = moaniod oa the conteol panel: 3 225-ampere,
rwo-pude circuit becaker, whach sorves 33 3 oo
hecaker and a deconnorting swnisch: a2 voltmolor, ine
melicaing 1he voltage arross the single-phase line:
an ammcier, for indicating the total curment supplicd



AMMETER

TOTAL MOUR METER

L§

FREQUENCY METER

YOLTNETER RECCEPTACLE

- . . . g | '.'\I-
CROUIT BREAXER  LAMP SOCKET  PLUG FUSE . RMEOSTAT  VOLTAGE:HEGUEATOR

Figeeg ) Poser Llsai FI-8i-] ), darioval posival s

by the aliernasor: rogquency meter, bor indicating
the Irequency of the alternatimg current in cycle per
s, and a otal-howr meter s recording suto
matically ithe wial boun of dmgserad o0 A lamp
pecket, lof provding currend b 8 troulde lamp or
i had e,
Ths sochet & hasod with & -ampere plug fuse. A

piber low-amperage connecibon n alm

fomale rocepiacle, fur emerposcy connecton, s

wocaird on the sde of |he conired parcd Six trrenanal
posts for peewcr beads are inounied back of the pancl
Ok sade off 1hase snglc-phase circunits s proemsdod
The raciier’s facdd rhoosial, vin adlpusting hanche, an t
Approximane capacities (U, 5. measurr

Fiacl Lank

Combng sysrom

Urankrase [« paa)
Enpine

LE I

{"fi:ilﬂ‘ 3

1% s

an automaiic regulator for conmrolling the veliage
reguiaton are mousted on ihe frent of the p..._rué!_

. Conrnol-swrron Rox Ihes wmnl 18 tnowunted
directly under the gasoline tank on the carburcior
The baa

periich, b onl-prossare swilich, rew pilos leehes, and b

ssde of ihe engine mcludes a thermesian

engine warier st igs

.] Spvh'. iﬁﬁll.lﬁn;

The fullowing rissrr slsinan | syt fer i woma ol 1 s

vilfsni risnpuescnts o Power [t FE-8d [ %)

I5 gal. Ul
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TR gl L' 5
=182

|

‘. & kid



Heght, MI tmwu‘u&m)

Weight......

h:b——wﬂh-lll
D.025-0.030 in,

TR S WOt | | ]
Zenith updralt 1 1 in-43410
Woadward hvdraulic 40314

vone M2-0F

W p 23KVA
........ ynclwonon-
CRR .~
l?ﬁﬂmlﬂucuﬂua
.

111 3 in

Foguer & et draving of rapine procoate ol



SECTION 1I

INSTALLATION AND OPERATION

4. Preliminary Operations

Beforg running the power unit fer the fir dme,
w afier movieg i e 3 new locaven, periorm the lal-
lowing operaom

¢ Unpack or wncraw the wiril,

b Irapoct 1he ewier unat for any possible damagy
i crmowit Of shigpeng,

«. Crank the erqgine wink the hand crank w wnsare
that all para ture fregly .

¢ Make all recosary consections. fuel, ground,
and puveer

¢ lomiall vhe mwaflor (Muiings packed in spare parn
b}

J When the complsely assembled wast is bs be mounied
i w sk o on @ flewe, place syfficrent shimi wnder parh
Jomndation boil o hat when the balti are bightened. the bed-
Plate soll wel be s stncied

5. Starting
When sarung any nuew engine, or an engioe that ha
been manding wdic lor some time, make the following
thoek -ap.
a. Sec that the cooling system is full of clean water
or antifroese.  (The PE-84-(*) cooling symem has
nmimiml}ﬂm)
b See that the oul is wp 10 the proper level in the
cranhease.  The capacity of the crank.
cane m 7 galiors, US measwry. The oil fller pipe
i on the side of the engine below the battery-charg-
g gemerauew.  The dip swick gaoge, for indicatiog
the odl level, standi out from the side af the engine
=t belos the sariing motor,  In chacking 1he oil
level, romove the dip stick, wipe it chean, jnsert it
showly in ks place in the side of ihe engine, 3nd leave
it b 2 or 3 mimuies before withdrawing it for o
rrmding
¢. Belor uarvieg the ermine for the firm sime, re-
mave the spark plugs and pour about 2 tablesgpoonduts
of 2 miwrwre of equal pars of oil and gasoline im0
M“h“%dlﬁ;pﬂm—d
evlinders.
d. Afer connecvnm (he evgine 1 the fucl sspgaly,
prinee the foel pomp and carbasrcior by manipolassg
the promning bodl, whsch i located waderncarh ihe

gasuling pump. 11 ihe glass Rlier bosd on the gase-
bae pump shows any amoun! of waser and din, [t
should e removed, cleanod, and replaced  Wihwn
replaring, he sure thar she edges of the boned A
evenly and tightly agams the cork gadcr

¢ Examing thy batwry o see that the electrolyw
b approsimancly 12 sk over the 1op of ithe plaes,

J. Make corinin (hat e cwcwin buciker an the
contral panel @ in the OFF positien

g To maet the engine, move the carburvior shali
lever 10 the RUN posicion; pull ost the choke red on
the oogine wacremont pancl; thes poash the stare
buiion on the safery contrad box uatd the eagine firer.
As ihe engine warie wp, pash the choke rod v gradu.
aliy. 1Y ihe engine has beon standing idle for quiie
a lang period, it may be sccemary, on the fies sare,
nlﬂdlkmmm“nbrm
toward the radinior on the governor control rod on
the guvernor side of the engine,  As soon 2 the en.
gine ol premere bullds up and supplies oil for the
opetation of the povernor, the governor will be able
o maintain the correct engine speed.  As soon &
the engine » staned and wp to speed, all engine in.
srumenis and geseral operation conduwons should
be chocked, 10 make sure that each clement i per.
forming it required function.

Caution : Never pull the ehoke out afier the engine
Is warm: this causes an ewcews of raw fuel 1o e drawn
im0 the cylinders, resulting in dilution of 1he crank.
case ofl or possibly sioppeng the cagine. due o an

b I the engine does ot start imencdiscely, puth
in the choke contred and continue cranking until the
engine fires. (Do mot crank continmmedy for longer
than 30 seconds withemt allowlig 1w cranking motor
s ewnd )

t. In enirernely colld weather. when startine @
somctimes diffeali, tvrm the eagine over 4 few reve-
Iaoviows with the choke comtrol pedled onn.  IF the
eneine #ill daes et siare, it may be petcuiry (0 poar
a mmall guasssry of gassline inio cach oy linder throogh
the spark pheg budes. Walt 0 fow swsnces for the
gasadine 10 crapewaic, trm on (he swiich. and peo-
ereil as bafiwe.

7. Do sun raee 2 eold cagine,  Alver vhe cngine



warmsed wpy slfsciomily, trip the artut leecabor
the (IN puesin for clecirse poseer.

6. Stopping
The folbnone protedurc should be wed w0 Sop the
e

a. Trig shr cieguia hecaker w the OFF pusiiion.

b Aime they cartmirnor shalt lever 1 the STOP
pition. i outs off the fuel supply 10 1he carfe-
revr and greunds the magneto

v. I the powicr uait is o be shui down for any
lewgnhy of gimse, the focl supply should be shut off and
thee carlmarens bowl thould be drpised. (When the
wa i 8o he movwed (0 & now lacanon, o i best 10
allons the fuwd 1o resmain in the carbrargion |

7. Cold Weather Operation

Whew operanng the power unit in iomperaturcs s
than 3X* F ., shecrve the following precautions:

«. Frer soren.  Use only high-son, winter-grade
gamline w0 wid in marung; boep the gasoline supply
tightly covered to preveat evaparston.  Fill ihe foel

tenk ar the end of the day’s run, 0 precvent mcksiure
from collecting @ the tank

b Lussscavion.  Be sure in v the vorrect grade
of lubrican: in the cagine crankoae and air cleaner,
& relerred 10 in chart in paragraph 43

¢. Cooumwe Svevesm.  When the iomporamr: » low
than 32* F_, thore i danger of dvw water froczing in
the cockiag svsiem, To overcomc dhis, cither drain
the systemm Bt the ond of oach ren wr e one of the
recommended amtifrorne solaimm danee in the chart
beione

4. Daasinc ywe Svsvew Opeon the drain cocie
in the lower radisior connocuon, manifold, and cylin-
der block (located bencark the carbummor). See
that the draint are pot plueged asd ot thw water
draim out .

Coutlon: In frecring weaiher, before Gling the
radistor with water, cover the entarg radiator and then
sart the engine.  Put in water bnmodiaicly alter the
engine marts. This prevenu waier (rom froeving
while the engine o being warmed up

Brtibreaes wintiens (M § 3 quart swonling srotem)
i i i
et B oyl b [t sheahed [hpieas phowi
? Lot Perenat gy B Pasoeat T- Tk Porsent
— | h. L ey Illhl ety F
_‘r '-!‘. :-j.'_-gl-. ‘ utl ——ﬁ-——l’r‘ R
-4 2", 4.8 |2 | 11s 3 971% | 18.% 6 1.622 | 16.5
-11" 0% 7.5 9T% | 2.5 9 704 | 25.% 9 oM | 25.5
1t o w0 ‘963 | 8 12 %11 | B | n2 1ot | 38
-23%=40% 12.5 9560 | M5 14.5 o5 | .8 14 e | »
29" 20" 4 R IR 17 2 | 9. 15.75 | 1088 | 44
-3 - 1575 | .21 | 44 12.5 e | sas 17 1062 | 47.%
—40% 40" 17 oss | a5 2.8 9068 | &3 . 185 1064 | 51.%




SECTION 111

FUNCTIONING OF PARTS

F——

8. Engine

The engine s 8 4b-horsepower, 4-cylinder, vabvran
bend wolt, with a 4 1/2-0ch bove, & G-inch sroke,
and & compression ratio of 6 10 1. The cviindeny are
of the weradoeve type and have 3 iowl daplscomens
of MY cvbse inches. The following Tochaical
Moaneals cover the lundamental aperating procipio
fow tvin type of engine: TM 10-5370, TM 10550, and
TM 10-580

9. Cooling System

&. Posrreve Casvnorvcar Pusr.  The radiasor and
fan cooling syviem i of saffcsent capacity 1o maintain
8 water temperature salely below the bolling point

AGCHER Adn

thermmontat and Sypas  The ihermonial, which b
locased in the radaser Kiting betweun the radiator
vop-tank and the radisior ket water connection,
conirols (the water semperaiure aod pueventl water
from fowing threwugh tha radiaser wniil the engine
has reached the oporating remperatore. Wik the
ihermmontat closed, the water chrculates through the
engine only.

1. Lubricating System

o Fosca Fuee. Full forcedeed lubrication b
wapphied 10 the cranirane bearings, camshall bearings,
conmectiag-rod besringt, valve mechaniam, g
gears, and governor. Pisiond and platon pios are
splash lubricated  The il supply is contained ln the

e s [

with the engle operating on contimtaous kad = 8 war
rounding temperature of 120° F. The waler is cir-
rachipton by a positive centrifegal pump.

b. Tueruostay. In order to mainio 3 stilsc
chmatic conditions, the unit s cquipped with a

wl pan (Fg. 3), which has a capacity of 28 quars.
N1 s Fed 10 the mowing pars of the engine by a grar
type pump.  An ol-poessure relicd valve is provided
b prevent the oil pecssure from building up to an
cacemmve degroe.  Nawenal oil prossare for the engine

Merrr Eaireme tommpor sieecs, Seid oo tions, ur ihe s oof
wm‘ﬂ-ﬂ!_hmhlﬂ,r

1



s 20 w0 30 poesds por wpare ch wader Aversgy
Bl T s Ry

b Ow Puwr  The o posg & sogle-siage, gear
driven tvpe, opcranng off i canahall, ke wharh the
pump & suached by camn wrrws O & deswn ow!
of ihe oil pan desugh 8 wroes of wmall mesh, whch
wriing owt aey large dirt panacio. vp theough e
pamp bisdy W 88 spening brt=wen ihe pump ey
and W (rankonse where i ensers deled passages o
g avw beyed @ thew hala, a5 & the wpper drivy
poar, wha b meshey woh dhe < amshalt

TLTs

Fogme @ I8 Apgue

o. D Faves. A seplacralie, canesdge ippe. le
T attong onl flin e, oo stardes o rvmveaweily bassed
e b Bt smbe oAb rvapew e apwrates, 3 gpaas
siny o sl s Sepuseed fvse e e cirrulase
sl theasgl de W chvsa e sl rrambc o=
Sv g &)

I1l. Carbureter

« Tamesw Merse

The o weval powyese o e

Cortaarrion o v des g e desered amount of fue
man e 307 Mivas cescring the engine, in order w

The aorvo limrd raee @ s commant for all specds e
boads, i @ varied by the carhurrier 10 give the bes
operaung porbsmance e condiiions chasge
The cartuyior hos buwn caldrpsd 10 metcr the oo
et pevnaet of Vel b b aper sson INOug s
whe operaies rass o et uon Gy mot entond e
vond the progeemenae minng of feel and s

b Zomerw Cosmonzron Moots 450 Seama (1]
Lw This sartswveor » uwd on Power Unin PE-
Bi-A whms b e followeng cogine seval sumben
145450 e 10061, and 146190 1o 148385, imchuneer

(1) Dewvpiss  (4) Tha Tenih model 450 s
tartsuresar @ & plain ube type wih an adjuea b
PR e, RA bifvietalumi peeap aed 8% cCONDT P
desute

) The mey v deserwanes the maaliem Brrgun
o bact whah ma e wbmbaed kot hogh speed ooeca
wms The mase oo s pusiment reduent (h ampy !
i s rwrmed wwaed i st Ordinarily the mas
ot adpumirmesd bu mo oBoct afier 1 b APEUA ew burm

) To s tha sdwmment, revard the spark and
oma the dre s @ approumatcly one-foucth of 1
way  Tws de sdyemment ockwise 10 shut off
Gl The sngee spond then decresses becaus o
evpom Speed devronses becavte of o mmach fasl
The sdumment should he 0t 21 3 poston halfw,
brrmren e b= e P

(3) Dpemiten (2] The Lonth rommpownd sk
wuem of carbmecinn consien of fee Jen. the mas
i, direiily conectimg fuel = dhe ol with the as
“ream in the carterees hareel throsgh the mas o
waes s ogern well sed cenaectod wath the A BT ew
thrvamgh ihe wigqbrmer sl p

(4) The mase mt R vancs with pacuon, deler
wyf awews bl 31 bx ongine pord increases.  Thea o
el e presfers & ek mlslurc 8 lop Cogas apeed
T cwempeeameg gt w rol 80evied by susctoon, ae
Tarws g defesgre S smve Aevmsnaet o el a0 3l apeeedts
s bl 00 o bemes MR IITE e e Spmred
I romsd ey wws, v facle aod lovs o pree s aveoragr
wnmerr of Cowtes 1 g iesn

(4) Ay (o) The iy sowaws fusarises ondy o
warviay and siing Whes she dhrntle s apond
Aeremegh the dowhoargy nbes sewd the wlliog pyseon o
secannin ally s of oqguraiem. Secfu 7))

1] The wyvares ot o 3o wlflosng gt 2rud bubar
sty Ul Bed oo sl wroedle valor 3 correct the
ey muaver, sl 3 vhanm| b carry the mioee
s i v arlears s bawvel @ e wibgr of e il
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throlllke should be sezhth opomed. 2 thes resules in
a wery mrone soction on the wiing je1. The fid
passing a1 high woelociuy ervor the oder of the theuuile
plate o facty atomized and the hogh vaouum msanily
vaporacs and mixes i wiih the aer.  Thin will inswre
the fen few eaplosions Wieh dhe weal manaalis
comuliod weanvlor, i1 @ sometisecs &flfcall o beop
ihe cogine rumaing To ovorcene this, & sprng-
aded Sirangler 1 used

(#) The seramgier shali & off cenier 3o thaty engio
saction teads o pell &t opon. A sprae tonds e pall
the sirangior shl, bast, oxOopd a0 Craalung spocds, (he
yring i the weaker of the two leeess.  Afcordingly,
i the engine i acoglernied or rearded, the mrangicr
opens and closes, alwavs being i 2 pesition 10 deliver
ust the might amoua: of 3. This pfcoveall owed
choking sl cramlcsse diloissn dnd impares COFiin-
wet renmng cven in ihe colden weather

() The nrsasler coneral s pulled out 33 wsasl lor
ptacring. 12 o lefy plone o puabed n slighily wn'l
i eRpine waria o, ihen _-,.un.;'q.d in o ke onen
position. No ppgling of the conwol @ Decesary

(B) Cocormar aperatrns. The mction passages (fign
B and 9) are o armanged that ihe bovciorator anad
cionomser devecs wall operaie equally well with o
without & govermor. When mo govermor o wsed,
the screw at the wop (No. 1) is removed, and the wac
vum @ then trarsmeited down the vortcal pamser

B I e i e Y
Re Fand Y [}

:ﬁ-" LY arrari ow baroded | i"ﬂlﬂl [ L BT
1) f.n-“,-u_} ol pacdimedt 1) nad

Fapere Y

frimm dwile Xoa. 7 When & povtIner | uiezl, Ihg jaas
sages ary closed off ac No. | and Ne. 2 by inmailing
A sorew AF ihel pownt and Lhe valuam o Wansmstied
evwn through hole Mo, 3, CORRCTTNg with a crilled
paESEe A thi Errert rehd vilve bady whath taked 1he
miction abowe the governor valve. A speizl gasket
d uitd Letwgea the carbureior and governor wilee
t-r.‘ll,,!\

() Faed lonel Correct setting
which controls the [ud level & of vimast Imporiancs
[Sce F. 10.)

() The Feel level i set At

Ml iy flr.ﬂ{ .‘nni!- A promnp l.lnj“u"l,‘ fu[ : Fﬂ!l."ﬁl’" -~

fa) of e Noat

the [actory for regulas

Myuart inch
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the romier, with the Bost mcoilie valve o the smeated
poriear (wdiding the thirotile valve v apecds dtson )
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(19) Awr clewner and s Sier restraiea.  (0) Many
oot Bluers used on gaschion oaine Chrbureors aorumu.
Latg sowne or ol of the dirt they separpic from the in-
comang Bir Ay this din builds up there @ aa Met0On
menilar 0 tlusing the wrangler valve, resriction
raamod, |hus increasing e SUCHION 00 the Carbarcior
jem. Very Linde inerease in suction will creatc & mis.
warg w0 fech (o st sl owa oo ly Borloutly Tmpar engine
aporateon, bt will ddwie the o and cause M much
woar 8s dart,  Thin s provented by ventlng the fuel
b [romm s alr iniafee insiend of the opea air.

(#) la e wedinary carlsargior, simonpherie pres-
pore abways comt in ihe fucl bowl, regardlon of an
take rettrlcuan  In thia  carburetse, whitever
presssre exins in the ser intake also exisn m the el
bowl. In vthyr words, thote presuces are balanced,
and W ihe i intake w rosinicicd, causing 8 lower
premsre therein, the fuel bow] pressure will be eqeally
reducrd.  Ir v wav ne addinal fuel sl be foroed
o the jrid and the meniure ratios will remain
wwwrmal

¢. Lasern Crnsunsvron Moon: 62A0. (1) U,
This carburcior (fig. 11) i wsed on Power Unies PE-
8i-A, which have entine sorinl numbers 154799 4o

Fograss 0V

Foascs oy Mgl Sl s arbuopor ekl 824 M,

dmenismny b e i) B
T § i it |
s R |
WA 208
L1 ) 21/
i'n b LN

1300, inclusive. [t i sl usod o0 Power LUnin
PE-84-C and D.

(¥) Maa jei syutom.  (a) The remuvable vemur
(1) meamres the volame of air which passes ihrsagh
the corharewar.  The maa jor (1), odsen referred
as the high-speed jet, exera (o principal influcnce ot
the hagher onging speods.  Faol (rom ihe bt s
metered through (he mam pet (1) and diseharged into
thet air sarcam al the poied of gredion sugtsss, inin
the secondary veniusi (30, and (heough the mais dis.
charge joi (4.

(%) The main jer (2) derormines e maninmem
amount of Tusl which may be obaained for hagh speed
operators. The mainjet adjesimant (8) reduce
ihis amewnt I it I8 temed lowsrd (i sear.  Owdi
rarily, the main.jer adjusment has mo effect alier ot in
open two tufne .

() To set thiv ndjusrrsend, rolared the spark sl
opea the throithe o approsimaioly poe-dourth of ithe
way. Turn the sdjusiment chockwiie, shamting off
the fuel watil the engine speed docreans becouie of
too lean a minture. Open the adpatingnt wntd il
engine speed docreases botawse of oo mach T,
The adjusiment should be sct 3t a positeon halfway
herecen these two oaliemes

(3) Compearnting gretem.  The comyinsating sy¥un
consigrs of the mais-ducharge jet (1) and he well
vent (3)  The flow of fuel (roim the winin jor (2) &
conirolipd by the siae of ibe well vemt (8) and ohe
sae ol the main-discharge jet (1), The misiure de-
Hvered through the main-ducharg jo may Le mady
richer b cliber increasing the siz: of the woin-
discharge jot or by decrcamay the well vems.  Can.
wersely, the mistvre may be made loaaer b ortber
decrrating the wire of the main-diecharge jet o ly
increamng the woee of the well vem.

(4) Ity spstem. TV il swstein conmisie of the
il pet (6) and the ldke-adpeiog wealle (7). The
idhing jor (6} receives b Bucl fron (e D jet (2)
vhroueh chanmel (A).  The Bl ks moctcred (hesagh
she sl jot {6), & waserd with e 2ir which s ad-
iestiered Brvsen hetvendl (g vemtneni (1), thew guoes thrmgh
chamsd (R). The lleadpmiog noeiie (T} contrels
the st of pie whivh i sdusivicl e o Iilling

11
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Fagees 17 Pessien of thewnlle el wilar e thewitly oo oluswi

symom.  The wding sywtem funcuons oaly a0 sdhng
and low speods.  Ad such speods, the throtude plate
(10) s alemont choned and there i3 a very Mrong sacrion
pasi the edge of the throwtle plate. This mction
drawn the minture of foel and s lrom the idling jet
(&) which discharges vt the 3ir sream through the
premang plug.

(3) Ecomemizer spoiem. (a) To develop full power,
a cortain mivtere of el and air s reguired. Undes
part load, a leaner minbare may be used and operat-
g comy reduced  [a tha carburcior, (he minture
s repulsied swomatically by the position of the
thenile shalt

(d) Figuwre 17 shows the pasition of the theoule
shali [9) with the hrottde closed. At this poisi, no
suction n transeniod 0 the bowl, because the chan-
mel (C) is below the theotide plate (10), thus permi-
temg & ball fow of feel through the wdling ryuem

() When the throurle is opened suficiendy (ap-
prosimaicly onc-loutth open) to bring the throutie
plate (10) just below the channed (C), a sirong ser-
thon acts theoueh channely (D) and (E), thes holding
hack the fuel in 1he bowl and cansiag 2 lean maxiere
through the pari-throttle operation. The suction =
contrelled by the coomomizer gt (11). The buwl
ventilaiion from the intake of the carburcior s e
straciesd an (F). then preventeng burst sratilaion from
wwerroming the section from channcls () and (1)
For Bull theottle operation, ths swiion i cul off
due o the peeitin of (e sht in the shrensle shal)
and permin the fall Bew of forl nercsary

12

1. TNusl Pump

& Rowien of the cuoemirc on the ongine cam
ghaly acruares vhe rocher Srm Iﬁ[ 110, sty 4 lm
pralls the Bk, dapheagm, and pullrod amembly
Gowrnward againat the diaphragm apring, therehy
(TrEiing a varwum in e pump chamber

b O the e G mirwkr of the pumg, fudl from the
tansl cnters throoeh the inle, pamses ina the sedioneni
bl them through the sorcen, and on through the
inder walve 1m0 the peemip chamibser

. On the revern wroke, the presure of the dia
pheagm spaing punhes the disphragem upward_ forcing
Fucldl froem ohse pump chamber throwgh the outhe
valve and oul through the owglet 0 the carburetor

4 When the corbursion bowl i fled, ibe Boai ir
the carbyureior shuis off 1he werdle valve, 1hus creating
» prewsure a0 the pump chamber.  Thia prossre halds
the diaphragen dowmward agaat the gpr ang |2 CamprY
wivere M femaim inopersiive in the downward pos
thon until the cartmresor requires further Tuel) then
the ncedie valve opess. The rockerarm spring b
eerely for the purpose of keeping the rcker arm in
comstant contact with the eaxmahalt

13. Alr Claaner

An ool bath air cleancr, model YYU-OBF (fg 14).
atiached 10 the nde of the cylinder Mok and con
nected by means of & camtdron besee.  Air passes
through the intake opening down jnw 1he howl of
the cleaner, through a bath of oll, then throwgh the
flicr elemment where (he ol i removed and turned
hack into the oa bowl, allowing clean 3o 1o paw on
e the engine.  The oal drained hack frem the screen,
winhey the dirt away,
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4. Manilalds

Bailh imoske and eiliium mandolds sare combanad (n
The manve.d & w‘qm;-pu:d willh @ wais

ﬂ.\'.\[_ cevian all
eonnas g asd hakd down muds kave been (e

N ¢ abang

Jatket ancl @ 8 water-Comled type

at ol vlmes 1o prevent water leahage )

15. Gevernor

Tha Si. FirveETrnon I":q :"} i a by
Mousd engene lubricating sl

@ LelnERAL

dracie npe, w Pt

prosure, o an encrfy medium.  [he governor acis,
through ol peessure, (0 inorease the Puel uppty it

s 3 wsclul work capacity of absosss & inch o nds
over the [ull terminal shali range of M*. A spring.
wheh srtn 0 cut of the ol ‘\llpph‘_ s incorparated
This spring shoukd

ifuse the scthon Of (he governor with o wasl o

i e feel corerol lskage

mivanog of 13 inchepounds work for full ereminael
shuall Lrgwel

b Sreeo Daoos Aojpusyuent. (1) By ipand droup i
srant 1 Charactierane ol drtn avurwg ‘;i_‘l'_lj Witk e
Spoed deaap b Imredecod o (he
u_-='~rrnrr|¢ WILCEnm 0 thaan DndErat-dn May e puatsle
ol hln

speed droop varel with engene applecstions s =may

vigakng load
[wsibumet huntng). The rofuired magmiisd

catly be adpmied (o suit Comdiiion

(2) The speed droop is sdjused internally The
fownt munt B removed 18 make tha al’!;uimu:_ ' A
et o lrom sppreximaitly one-hall of | percen) 10

pETOEnt may e cowered

{3} I the o P e Ao (e engsne 0o Mo, sl
dowr the caging and remove Lhg cover Laoesen 1le
dmoad adjummgn  WeTew, which hulds 1he CELETTR

plpaiting besckel, and move the doop-adjasting

r

brackot abosat | /B inch away (ram (he coner o ihe

oY LTnur Tf‘-\i inereasry 1w t['rr--,f’ rlruup kLT |
lighiwwn the drooop-adjustrment screw and replace the
cover.  Siart the engine and observe I |1 = sl

Bt e g I h s repest tie  protadur ompl i el
abwrve wnisl hanting stope

{4) Ad the droop-ad)uting brackes fa moved iy
frowm ihe center ol the governor, the droop rvet moves
gway [rom the axia of ke iermunal shall, and e
Py et of the JRIWET aEbOe, Ehr‘!jluuh the f-rutlni;
bewer, causes a greater change of londing on the
speedor spring, o increased droop

(%) When the droop-sdjusting bracket v pushed
0 far aa it will go loward the center of the governor,
the devnp rivet o pear the axi of the termanal lever
Comsctpuenily, as the poswer piston moves, there will
be but a dight up-and-down movement of the Boat-
ing kever Tha, in turna, resalos in a mdnlmum change
of loading on the speeder spring, or A mintmem of
speed droop.

(&) In gencral, the engine can be run with he
beamt speed droop that sl give the desired nabuiliza-
tapn [without huntimg] over the operanng range.
I srerial cases, s when rwo wniin ane 1o be paralicled,
Ereaice vl dT‘U‘UP s e lt.'l.}llil'{"d in ordor (0
watch weeis and secuee the proper divizion of baadl

¢ Arvicanon. (1) The governoe has
mouitled vertecally on the cagine with & gasked e
recen 114 base and the adapicr pad. A sin-splined
2 1 h=imnch cnusphn‘ has heen pq'r_luﬂrd fiar el win_q thi
gowermor, The coupheg should B the governor
deive dhall frecly, but mot s frecly that ceresive

b

hane b lashy exists.
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{1) Paruculsr cosr has boere e v manelsoiee
g the Poerraor dnee paria 5 ohasre ithat hass
paris wall ron smoodhly asd st ARl fpeed -
roguiariiscs, st 31 may be cauned by phalt rem-ong,
The balihcad » tha power
B W owery Wensvng dowf sl puth up thow epubens

e veEn gEar il owe
rannng the greorss periocmance @ be erran
(1) Wihen thse
o cinor B nsalled paridwlad Cide el lar cRey
riicd 10 oo that & W moensed aquarcly aad ikhat tha
wiplined drive shali of vhe balihead & » o align
rarst with the coupline seeve on the drivr Iroen U
g, (Sow Bg. 16) The halddewn ldu (o
pasts of studs arv wed) shosld by seCerely ig'vieeed
gad pulled down evenly  The odl hne brvwern th
roerar lubrsaung osl prosere FyMem snd ww gower
por should be imsalied The proper Ralagr con
rotisant 10 the peed adpusing thall hau'd sl e

(1) When mabing wp the hakage connor:iom be-
pwera the wwrmansl shah snd foel oo, carc dhoulkd
be taken w inswre that the foel symem will be shen
ol when the wrminal shali of the governs u a the
FUEL OFF posicion

()) Afier makwng the sbove-mentioned chacks
snd sdmstmeni, the cngiee may be sared Al
the governor begies ke receive engine hubr caong o,
i will start 10 open the fuel wpply, s comimeme o
do 30 untll the engineg fres.  Afber the emgone n run-
ning, the goverao will maintmn the engine speed
the rate ot whach the governor spotd adjus ment it w1

4 Issyarvi aves aus Ad LT ENT

A
I
il
|
b

Fageee 7. Cotny was (s} of pooceses.
4

Fopers M (wimmus joe [lﬂlf‘—"-

¢ Descawnos or Orsanon. (1) The hydraulic
featwre is brought abou by all fremm ihe engine habr.
cating symem, heing admined ender prolsure, 1o 8
gear pamp o the governer base.  (Ser figs. 17 and
1) The goar pump raises the ol premure 1o 3 valoe
Aeterwmned by Uhe rebel salet gpring oppuang the
refacivalve plunger. Whena the governor i opera-
ing . the ool under premssre i mamtaened o the antu-
Lt space berween the redoccd diameter on the paor-

(2) For any given speed adjustiment setting, the
speeder apwriong has & definiie compremson This mus:
be oppumed by the centrifugal force of the Syballs
plcs-valve plunger cxactly covers the lower holes, o
porm, = the ballhead. Under a sicady joad conds.
e, speed will remain consani, and the palot walve
will paw ooly that amowst of ol requircd o replace
eakage, and maincain the required power paton
R o,

(3) When an cxtra amount of lead u applied to
the enpme, the speed willl driwp badow 1hat correspond-
ing 1o the speed-adjusticm sciting on the epreder
sprimg, the Byballs will be borved inward, and will
lower the pilot-valve plangcr. This will adeat o
proswss sadcrncath the poswer pision, winch will
roc. The movemcnt of the power pision s rass-
matsed w0 the wrmimad Sah by the wrwiead bover.
REotatin of the termmnal shah couss the facl sciving
vat the omgine o b bwervascd

(1) As dhe peewey jestem wenrs apreard. the dnegp
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river on the droop-adjusting bracket moves upwird
and raises the floating lever, which pivos about the
spring-fork pin in the speod-adjusting lever.

(5) When the load waa applied, the engine sperd
dropped slightly; and, s & consequence, the centri-
fugal furce of the Bvballs decreased.  As the Hoating
bever giscs, the compression boad on the specder spring
it reduced and enabies the flyballs 1o asume again
their normal vercical position.  The land on the pilot
valve plunger again exactly covers the ports in the
ballhend, and the power plston sops moving at a
pesition corresponding 1o an lncreased fuel sesting on
the engine. The engine now carrees the increascd
Joad at & stightly reduced specd because of the slight
decrease in the speeder spring compression.

(&) 1 ihe load iv decreased, the engine spesd rlses,
and the Nyballs move outward, lilting the pilon valve
plunger. This apens the aren under the power pision
1o the longinudinal drain hole in the ballhead, and
sllows the spring, which is oppising the governor
and acting 1o decresse fuel, 1o force the power platon
downward and decreasses the fuel setting on the
engine, As this happens, the floating lever i de-
premed mnd increases the compression load on the
speccher apring,  The centrifugal lorce of the fyballs
increased as the engine speed increased, and the n-
creased compeession on the ipeoder spring forced the
flybolls 1o return 1o their normal vertical position,
The pllot valve pors are then closed, and the power
pstnn movemnen! censed under the influence of the
return spring.

(7) 11 the governar i o be wied for constant spued
service, speed adjusiment may be made by setting
the low-limit adjustment screw,. A wing nut i pro-
vided 1o lock the speed-adjusting screw [n position.

(8) The engine speed is again seady at a reduced
load, having increased shightly due to the increased
compression boad on the speeder spring,

J. Sexeo Lavie Anjustmest, Rotaion of the
speed-adjusting shalt couses the spoed-adjusting lover
to raise or Jower the Aoating lever. Since the jor-
minal lever is stationary when the load is sieady, Lhe
Moating Jever pivats on the droop rivet aned increuses
or decromss the compression on the speeder apring,
Increasiog this compresson ciieses the spocd t s,
decreasing it causes the speed 1o drop.  Rotating the
specwed-adjusiing shafe sullicienly far in the decrease
spood dircetnn cawses the Boating lever 1o plek up
the spovder apring and Lift the pilst-valve plunger.
This permies the area under the puwer piston o desin
amd enalilet the fuck-return spring w shit ol ohe
fuel ommpderely, thos shaitimg down the engine.

£ lammiwarnm.  Thy governor i labsricaied by
il dmnnisbaced dnde the guvernor howsing o the
purwer paston and pilel vabee plunger.  The o

of the governor fiyballs breaks the oil imio a fine mist,
The ail collects in the bowom of the governor case
and o discharged throwgh a deain hobe in the hase,

16, Ignition

a, Macnero. (1) The magneto has a fised spark
and a 35" serting, and s designed for clockwise rota-
ton., It uses the induction principla of current gen-
eration, The coil windings are suationary and the
magnets rotate between laminated pole shoes.  The
capacitor and inerrupler are Also satkonary.  The
brush and roating track combinations are eonfined
solely 1o the high ansion distributor,  Screened ven-
tilatoes on eithar side of the housing and the fan action
of the magnet rotor insure consant change ol air
thraughout the inerior of the magnes.

{(2) A single casting incloses (he magneio.  The
open end of the coming is covered by the distribator
plate and n radio shield cover, The observation
cover on the radio shield caver, the observation
window in the disribator plate, and the arrow an
the distributor rotor fscillinge dming of the magneio
to the engion.

b, Seank Puios, The spark plugs best sulied (or
this engine are the AC Na. RY Special, and they
should erdinarily be used, As nn allernative, use
Champion No, C7. Do not substiiate one bhrand
for the other; use aaly a full set of either brand,

17. Cranking Motor

The eranking mowr b equipperd with a Deadix drive
and aperawed frn the 120l sorage battery. The
motor i8 started by means of o magnetic switch, con-
tralled by a push button mounted in the conteol
pwitch bon amembly,

Caulion: Never aperate the eranking mnolos mon:
than 30 seconds ot any one time without pauing to
permit the cranking motoe 1o cool off.  Long crank-
ing periods will cuuse the eranking metor to overhen
and fail.

18, Charging Generator

a, Gewgnar.  The chargimyg gentratoe is raled
12 volis, 1t is deiven by menns of a Vibelt and
puilley, whicl is maumed just behind the fancbul
prilbey on the crankshalt extensinn.

b, Cowrnon, Usir, A comrol wnit i mounied ne
wogr oof the generaioe feame,  Thia unit consiats of o
cust-mnt pebay, which opens naed chses the eirenit be
tween the geoerser and the Datery, amd a voliage
eoniml, which permits fufl guacrator sotput of G e
H istangmeres {m-urrnmr it g e e ) undl
the Datiery Isconnen charped,  Then il vl
cominid operabes and eotmees il generater ontgan
via o sl traekle elsrge wl appessdiuely 2 ampunst,
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wlfe wni o muasantaen the baticry sa 3 charprd cond-
T wabow! owercharging o

19. Contrel-Switch Box

mesay aad the wil-prosure pach

e Twenwosvar, The ihcrmostat is weed 8 shn
domm e ongune ¥ 1he = 2ier lempordtuet rect Bhove
190" F. The sthermomat has & two-cwcwit sngle-
thruw pwisch, which conncoi booh of the serminals
w the grownded sidc of the batsry, whenover the
tcmperarure of the waier in the engune extoods 195" F
Owe of thase werminals is connecied 18 the magneis
s that the magneso i shoried when the thermoscat
peich closes. The other vorminal b connetied
ang sde of the pilor g, whuedy indicares that vhyt-
do=n was caused by bagh waler temporawre.  The
oiher mide of tha plet lght b connected 10 the bve
sahe ol the hamery 35 1hat when the thermanias b i b
closes, this pllot Bight will be Rghsed. Alier this
thermeniat wwuich bas orce closed, i wall mot teoper
ich, ma maner how cool the water in the engine.
The reset bution on the 109 of the tharmmiar cabenet
maum be presed before (he thermostat pwitch wall
open.  The reset button twrns out the pilot light and
rowevnt the thort (rom the magne so that the engoe
can be remaried.  When it » necemary to mact the
engne Immodistely, afser it shuts down because of
high waser temperature, the radisor should be fillcd
»0d 1he reset busign hebd dovwn whie the mart bution
s pusthed. The reset bution should be held down
woid the cooler water has been croslawed w0 reach
the thermoetat bulb, the butnne may thes be released
and the engine will continee W0 e

b Owrasmune Swrres. (1) The cil-pressare
revich o wsed 10 thut down the engine il the ool peos-
sure deops below 5 pounds por spuire inch. The
cil-pressure pwitch  chmed whenever the ol presure
i bem thao § pounds per square inch, and oprs when
the ol presure i sbove 9 pounds per square inch.
Whencver the engine sopn, the osl presweee will drop
0 pern, 30 that the ou-prossure pwiach canmot be wsed
-Iﬁlﬁmﬁl*h—h-ﬂ

the thare-

the gracaior whah chargm the sioraere lesry
Whenevor the cogine s ressng fedd sormel spood,
the ponormior will be changing (b battery a=od i
voltage will be cmmaph 10 clhme (he refay, whonever
the il pressare swmch chmcs bocaase of bow ol pros-
sure. Howews, when ithe engine slows dovn (m
when it i soppod manualiv), e geoerawer vwdiage
the gencrasor frem the sy and then the genoraor
voliage continucs to devp @ the spocd dotrcanen
The ol prowure drogs deowly s that whea the ol
presssrt neiich haslly closcs, ihe grneraton wiisse n
mot sulficient = close the selay and thorelors o4l
Eailure will pot be inadicarcd

(2) 1o came of gomersier failure, the engine can
sl e rus, but the low o, prosure salery feature will
Aot be working I it b iporias 10 rousn (he bow
ol presscre safery leature » honesur (Be EAgIne 1 Fus
even though the generator has faded, it will b seces-
mry o oonsect terounal Na | of the pressure s=onch
dirccdy 1o the batsery. Wih (his conmetson, ol
fadure will be indicased every tine the emgine stoms,
But, at beant, the emging will be nopped wheneoor the
ol pressure fails  The man buiton can be ssuthed
80 turn out the ol Inlhure pilod lighe whea the ongine
o Mopped.

(1) The sequence of operation » aa follows . [f the
water tempevature palot o Bghied, the thermoua:
reset bution should be prosed. and, if necesary, held
down while starting. Pressag the start bution will
Bghe, i it s B The sart bunion must be held in
watil the osl preware budds wp. 1t will do mo hann
o hold the start bumon i afier (he engine has sarted,
becaure the Bendix drive sutomatcally dmonnects
the starwr when the eogine narts U the od-presurne
pilot lights when the stant bution » releascd, the osl
level should be cheched. However, the hight could
oot buiid wp presure, o powsbiy because the ol
the pipe leading w0 the oll-premure switch may be
mlidificd by the cold and will not iransmis 1he pros-
e, In this casc, the ol n the crankease and in
the ol lane shwould be warmed

(4) Aller the engine is running. if the ol prosurc
coil is commesied scrom the gemcraser and the relay
closes.  Whes the relay s chmed, the cosl s conracied
the mart bunon, which opess the coil cwcwin, =
weched. Then the relay deogn ot and conoot e
chomed agaen unil ol presure (ot while the engone
i rusning. Clesing of the relay also males 5 con-
acciu [roem the magnrio vo the ground, desioar che
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o The alwernasor is » single phase, two-wire, §0-
eycle uait whach is rated at 25 kva a2 80 percent power
factor, a1 900 rpm, ard at 120 volis at full load, with
a direct connected exciuer of sitable size 10 supply
current 10 the alernator field The alieraator will
carry raicd full load coniimuusly wiih & bompersiere
rise not exceeding 40" C. sbowe ambsent tempersiure
The alternator is provided wath rwe ball bearingy de-
signed 50 that new grease being added 1o the brarigs
frushes out the old grease and forces i1 im0 38 over.
Bow rescrvorr.  The bearings see wntable for couplod
or V-belt driive.

b. The alternator frame & made of a goud grade
of cast iron ahd is of the open type. 11 is of rigid and
rugeed consiruction 10 withmand the vibration 3nd
jar ol being wansporicd on & wailer.  The armarure
s made of high-grade laminaied siecl, beld regadiy
place in the frame by cnd plais and keys, and
soned 1o recoive the stator cosle. The windings are
held in the dots by mousture-prood wedges.  The cuils
are formed and insulated bebwe winding inie 1he
dotn. The wound slarer b smpregnated with 3a
schd-, enl., wed rmsistard-rosting varnish so that ihe

weak acid, and moature,

¢, The Beld coils are wound directly on the poles.
Each coil layer, as it & wound, s well satursied with
a bakelite varnish, and the final ool s wrested with
a moisture-resistant varnish.

d. Amortiseur (damper) windings are provided
These are connectod between poles and are eapecially
Aesgred for use on A single-phate alternator. Simghe-
phase operatbon produces beavy currenn in the
damper windings, which may caue overheating in
8 machine not devigned for such operation. 11 there
s mo damper winding, the held current required for
8 given load s increased 10 such an extent that the
ouipet is mriowsly limited. The damper windmg
in this gencrator it designed for satisfactory single-
phase aporation.

¢ The collecors (ship rings) are made of bronaze
and are machiscd free of cuts, flats, or any uneven-
mest.  The corrosion-resisting brush holders are »
consuructed that they prevent binding and permit
casy remowal of the brusthes. They are mounied o
ikt the lower edges have a clcarance of from 1/8 inch
w0 3716 inch fruwn the collector rimgs, and are contered
to provent the brushes from overriding the odges of
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(when the generasar i coupled 1o the engiar ) The
alieveator broshes ars 3 combdnsteon of carbon aad
graphite

J The miniss sr gap b e shorastnn s e
bosi than 70 percens of the mamnal gap.

g When the foet of ihe shornaser are resting om 2
bevel surface, the bl m wn & kowed plang withan 0007
inch w each fot of shalt loageh.  The rotor b oy
namically balanced i that the whoanon, mestured
by a vibromeicr when ihe alieraatr o mandwg on
8 solid bedplace, i brn than 0003 mch.

A All leads from ihe genorasss ar brsaght w che
contral pancl, and src nclosed s Beuble arewrod
condein. (Soc fig. 19.)

i. The alcreaser and csgiter e somed o with-
revision of the A | | L Bundards, namcly, alscrna.
wor field windag, 1 M0 volu, oiher wiadiags Twwe
their rased voluage phes 1,000 volus.

J- The escioer & capable of delivering i rasad
Cufremt comitmeously [0 comemuiiior Mgmend are
of best quality bhard drawn copper and are inslsied
lctween the bar s eadorew:.  Commgtator surlsce
ren true and dre free from Baws, ool marks, or other
imperfcctions.

L The exciter brush holders are mounted 8o that
the Jower odge has a chesrance of 1714 inch o 316
made of hagh grade carbon.

L AN coslls, leadh, sorminals, and other conacciom
are seowred o that they cannot become damaged,
displaced, or hamened by vibeaton

=, Openings in the end brackens of the alsernasr

| S —— '
Bamr
Ammcier, type HA
Volumeter, type HA ... ... 150-v
Froguency meter 115w I

b Tovar-mous Mevea. (1) Goeal  This meser
W 8 tern emtcgraieg device that isder dies wewal hoay
of eperasion of the shornator.

(1) Operation. (o) The total-howr meter comsou
cmentially of 8 synchronous mowr, gear traie, and
sin indicating pambered wheels.  The meter & con-
secied in paralld with the shornsior whese cal
hoers of aperatmas sre e he ewamred When the eaic
o saried, the sl susrwey wochramas drrviey e

a1 the collorear ring ond give soous ta, and a direct
wicw of the collotne rimgy and beushes while the
Alernator & i oparaiees

21. Alternator Controls

& Veurugven, Avweren, ass Feogoosy Meves.

(1) The three moiors, mountcd i & row 80 the o
of e alvornarorcontrol pancl, inclede & npe HA
mwassey, & tvpc MHA voltencier, and 3 npu HY
bogperacy mmter  (Thoy are all masslscsered bn
Voot g )

(7} The samne sier cute 1 wsed for all doe ypes.
The case s squarc and s arranged for projection
mounting.  The imstruments are held 1o the panc
by two mounsing wads placed on the wertical coaver
bame

(1) An usessally Ngh rade betweon mousting
space and scale leagth s atmained in the tvpe H ine
srements.  The scieal scale longrh is 5 inches and
the dimenalons of the case are 3 1/2 incher Iy 3 1/2
s

o —
- Oy —
L .
= -
. 0.4 o415 | |
in 3% 0.z !
s 38 0.1} ' My

metcr will indicae accwrsicly a long a0 the fe-
quency of the supply circmst i well regulated.

(3) Construction. (s) The motor s 3 high-torque
syrchwoness type, having 12 peics and operating
00 rpem o0 60 cyclos.  An ofl merssc sesevvalr b
provaded bw the pudor boarbags. thes eodocing the
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need for lrequent service. When the oil supply b
eshauscd. N b only nectary 10 clean the motor
bacaringy amd replenah the ol supply

(#) The precimon gesrs are machince-cut and then
goid-plated for pessection from corrmive sction
The bearings are of the highest grade w0 insure fric-
tionloa operation ower long periods of service.

(r} A wero reser bas boen provided fur use when re.
quered.  The resetting & accomplished by rumoving
the cane and disengaging the number wheel shalt,
which allows the mamber whech to be st to any
e reyf ing.

e, Vourson Reovraron. (1) Geeal.  The alier-
mator voliage regulater i an SRA-1 unic of the direct,
guack-acting, rheostatic type. Tt is designed for the
mmamaie voliage control of small ard mcdivm-sing
¢ powl dc machines. |1 is rugged v consruciion,
umple i design, and requires flinde or no maieie-
nance. 1here are oo vibrating coniacts and the regu.
lasing acvion b that of & semi-uae device which
ogeraes only whea a correction in voluage s soo-
wary, This asures relable operation and long Bk
withent the pecesity for adjustmont or replacoment
of erizinal pares.

(2) Newurmmiy, (o) Semstivity represents the band
wr mww od voltage, cepressed 0 teros of jeroomage

of the normal wvalee of regulaied voliage, within
which ihe regulaier will pormally hold the woliage
under neady load conditiont. This does not mesn
that the regulated voltage will not vary ouiside of
the sensitivity some. 1t dos mwoan, however, that
when the regulated voltage varses more than the per.

Figeea ¥

IV wsng diigram < ww.



centage senmtiviy broen the regulaser sering. due o
sudden changes in load or acher condisions, 1he rege-
lator will immeduasicly apply corverine sction W re-
sore the voltage 0 ihe sensitivity zone.  The rated
sensitiviey of dhes twpe of regulasor s 1 1/2 pevccac
ulator senssivwy but also the vime conmane of (e
mac hones, and she chacacter aad magserude of bead
changes. A reguldior cansot get maee from 3 ma-
chune than o @ inherently capable of dclivering and
magnitude and ratc of boad change decrmancy how
far the voliage will vary oussde of the regulator
AUty hone and (bt Teams Corasamiy o the Mg hine
chiclly determanes the ot rogewrod o rostore e
voltage 10 the sonsinwity sone of (he regulator, For
these Trasons, onbe sty con b spocified a1 (o
M 1he regulars 3 concorned, and st ovenall regals
thon which isvolers lacsars over which 8 regulses
has no coamol

() The dengn of the regulaer hos been o oo
ordinated hat say change of roguiseed woltage »
very small, wuk respect 10 temprratere of the rogu
Igtor parn, ovrr the range of ambuce: wwamperarares
The mandord design of the rogelss will muntaen
ies raved semsiinity, when eperased s ambiont .
peraturcs berwgen #1017 and 48" C (499" and
#104" F).  This mears that the regeisiar will bold
practically the cene veliage, whethar it & cold or
warm.

(3) Operation. (s) The repuleser = of the direcr
wied g b -acting Phoostat type. correetion of veliage
s obtsined by the regulsior clemont dareetly varyimg
the regulsing ressamce in the machise fedd corcun
The dirvet scusg principle of opcrasion employed
1 the prupes 3eveamnt rerusred 1o maiaiaa the corroxt
vatue of regedasced voliage. The roguiatng ressance
m cvierrly matewnary, that climanasting the omenplera-
om mvolved where hnkage and bvor sywces mc-
rhanically menc the fosstasce swcsbly i order 1o
vary In folstaecr, T B pocrmary ek st Gy of
regularor

() The fow muwing pars wed wrc sspporied by
keal-type sgeriogs whach prowede 3 focd aead perms.
ment Buis 1hot permts lroe action wwiewt the fictos
of pivets 3onl lwaringe.  (Sex fig- 20)  Thin constru-
magismen pravrl = only 2 fracvken of 30 inch, peac-
tiwally chomean the e lag dee 10 the inori 2l
i v of s purn: this resule in 3 sewsitive deviee

) Ropvdares od this tvge «emnd b coltane of 20

s« penerasor by virying the resistance n the shunt
ficld chrowst of the exciter.  In each case, the regular.
mg resmsiance in the feld coout & vared direcily
and aweomatically by the scvon of the regulstor.

(4] The conral clement of te regulator is operated
by direct current. A full-wave (copper oside) reci-
Eor s inwcrposed bevween the clomont and the ac
machine, o supply dieeut cwrrent 0 the regulsior
clement, Since the rectified d< voliage W propor-
vanal © the a< volage, the d-¢ operaied chement of
ihe regulator responds w6 changes in the s machane
vollage.

(4) Detasied desvepison of speration.  (2) The voltage
of the machune 1o be regulaied i conneried scrom the
reguelator coll cierudt. (Sec fig. 71) An ron mag-
et Cirown, on the shape of 8 square C, pames through
and mounts the regulator coll.  The movatile arm of
ihg clement b mounied w0 that the roa armature at-
wached 10 it2 lower el can mowe ia v 2o gap of the
magnenic circwit agaiost the pull of & spring. Thun,
any change in the value of U valuge bong regulated
tormapondingly changes the magnotining effoct of
the coil on the iroa magnetic cirowil, Thia in tern
canses & change in the Bux in the 37 gap and chaages
the atractive force oo the roa drmavwre of the
mOving Arw, caumng 0 0 change v position.

(#) The movesment of 1he upper tnd of ihe movabie
srm dirpotly conarcls the closing or opening (i woc
ceasbon) of 8 seues of piver bulions, depending on
the direction of the mocion of the arm.  Each of the
sdver butiont w mounted ot 1he free end of an isdovad-
wal ical spring of condutting marerial.  (Sce fog. 20)
The other end of the leal spring s faed and the as-
wmbly holding the fived ends o arrangsd w that cach
eee i individually insulated from e oshern  Each
whver bution o conmctted clectrcally by means of &
wire from the fincd end of jos leal speing 10 & tap on
the mationary regulating resstance.

() The regulsting resstance is connectod direcily
m the field circult (eeriner shunt cld in 2 applca-
ters) At one end of the wravel of the moving arm,
afl of the silver buttors are apart from cach other,
piacing maviowen ronsance in the fichd crcwin.  As
the sther end of i wavel, all of the silver bawunons are
chomeed, thes shorving owl the ressante o the ficld
cwcuit shrough 2 siver path which reduces the re-
ssiance 10 a ncghpible value, Thes, 3 the moving
wmﬂ-nuﬁhn-ﬂ,tﬂ-ﬁqnm
durpction of i moton, it seccemively opoes of Clows
the silver buntems o imcrease. or detroae the resis.
tancr dn the okl cirguit.  Simer the o arm han
2 dwwt travel, 8fl resistaner can br iveried of ot
mpﬂly.ﬂumhwﬂww
emn Ui change in caiteees feguered

()} An pueriant sperateng featarr of design inothe



wnonih contrel of excitation made possible by the
wie of shver butons. Although the operacon of
ihese butions in sequence Appean 1o cot small seps
of resistamce in or out in a definive, sep-bysicp
manner, such is ot sctually the case,. When the
moving A operaies the wbver buttom in sequence,
there is a progresive change in pressure between the
faces of the bution, due © the action of the moving
srm in deflecting the leal springs that mount the
werfaces is dependent upon the premore, this effect,
combuned with the small vaiee of rosstance per siep,
st @ peoduce an infiniee number of weps from
pracucally voro = the maxmum. Ia this manser,
of the sationary regulating resistance

(/) The regulating sction of the regulace & that
of & semistatic device which operates only when a
correction in voliage it necemary, For a given value
of regulated voltage and load on the maching beiag
requlated, there i a corresponding vahse of regularing
resintance required in The feld circuit, and a corres
yonding posltion of the moving arm aod silver but-
or whith will give this value of resistance.  Under
sich conditions, the mageesc pull on the moving
arm & balanced againes speing pull.  When there s a
change in load on the machine being regulaied, »
cerresponding change i caused ln the voliage. To
renore the valtage 10 (1 correct regulsied value, the
moving arem and the silver buttons take a new posi-
non corresponding 1o the changed walue of the load.
(/) Should additional Joad be placed on 2 machine
the voltage of which i being regulated, the volage
will deop and an increase in ficld current i requared
1o bring the voluage back 1o normal. The deop in
voliage decreases the magnenzing effect of the rege-
laior coll and redwces the Bux in the air pap of o
magnethc circuit  This ia tern decreases the mag-
netic pull on the iron srmansre attached 1o the moving
arm and allows the coil spring 10 begin closing (in
squence) more of the siver butiona.  This action
shorn out, in soall neps, sddiional portions of the
segvlaring resitance, which being comnected in the
fed carrwlt, couses the field current o he increased
and the vebtage raised back 10 its normal value. Whea
the valiage is restored W it normal valse, the moving
srm of the regulator is again in & balanced mate.
Howswer, the moving arm has changrd s position
10 correspond 10 the change in load on the machine.
{r) In case some bond ia taken off the machine and
the veltage rises, the soquence described in () abowe,
it reversed.  The rise  wediage Increaso the curreas
sl mmagnetizing offery of vhe regulator cml.  Thia
wncreases the pall sa the srmature asd mowes ot ia
opyesition to the el of she ool spring. o s

opening, i sequence, more of the pilver butioss.
resistance in the field circwn, thereby decreasing the
fickd current and reducang (he voltage to i oormal
wvalue. With normal woliage restored, the moving
arem is again in o balanced maie in M3 now position.

(4) Fram the loregoing descripeion of operation,
it becomes apparent that the regulator can sncrense
the eucitation 16 his ceiling valve (ceiling voliage of
enciser) where mecemsary. Also, the esclation can
be quickly reduced 1o the lowest value sequired.
The masimem ravel of the moving arm, being only
a fraction of am inch, permic the regulating resiscance
15 be very quackly varwd from mazimum 1 practi-
cally rero when operading conditions require sech
conirol

(5) Damping tranglorme  [(a) To stabilize the regu-
lated vollage and preves escesive twinging under
variow conditions of esciation change, & damping
efoct i introduced o the regalasor coil cirguit by
menos of & damping transformer. The wee of this
devior chmvinates the need for dahpots or similar
mechanical antihuntiag devices, which require ad-
Jusment and maintenance.

(3) The damping iranaloromer 8 & special type,
having a small aic gap n the laminated won moag-
ncthe cirswit.  One winding b connecied stroms the
feld of the generstor whow voliage is being regulated.
The other winding I8 ronnecied in series with the
reguloior cosl.  When there i a change ia excitanion
voltage, as & result of the reguiating sction of the
regulnior, ihere s an induced transfer of energy from
one winding to the other of vhe damping translormer.
The energy thia inroduced im0 the cireuit of ihe
regulntor coil acts by resson of it direction, magni-
tude, and rime 1o checirically dampen excessive action
of the moving arm, thus preventing the moving arm
from carrying too far the change in regulating re-
sistance and the conwequent change in excitation.
the excitation of the alternatoe s changing (remum-
ber that the excitation cireuit s direct cusrent), the
damping wasaformer has no cffect when the regu-
lated voluage s meady and the regulater s in &
balanced comdition. The damping transiermer s
arranged for mounting scparase from the regulaios.

(6) Valsage-adruming rhenitat, A amall voltage-ad-
justing rheostat is incheded in the regulator asscmbiy
and provides a comveniowl wwears of sctting the voli-
age at the value ot which i1 # 10 be reguiaied. The
rheostat knob i keased ovtmde the regulator cover
where it is alwoys scommilde. The rheusiat has a
range which makes it presilide 10 change the value of
ihe Fegulised voltage spprozimatcly 10 percont jlewe
or lachuw worsmial on this ivp «of regulator.

al



The main control ele-
menl, with itz movieg arm and reguired namber of
silver button amemblics, and the volage-adjusting
rheontat are mounicd on the front of a meotal plate
which serves 23 & hase. A socond mctal plate o
srched o the rear of the hise and held a shori
dutance bohund o by means o a pow at each corner
The regulaiing rovistor 8 mounted in the space be-
reren the haw andd the Fesd mecial plate The ]
aed wdes ol tha ke Are i losed By & pcrfmme:
remowablc cover. Each of the projeciion mousiine

iype regulisort B previded with a proective remoy

abde gover, whh B on and (aclasrs the (ront of the
regulateor and o held in place by thumbous. A
gazket of long.lde, Acuibie marenial, sround the edge
ol the cover, provides a dust-ught it which protect

(T} Arwmily and el wg

sguirgt dust and dirt colleciiag in the man asembly

(8} [esiallatisay. “The pgstting  the
regrulater, and iy (st that enly four o s wires are
connected o i1, makes it casy o Install. Since all
ey :b’!]\_i‘r.'xn'l st macte m the f‘ry}r-y"_ o

et o

sl exry w0 place the reguliior in operation. The
wsusal Seld eheosiar (ewciter ek rhoustat) by poemally
kit im the Carowil o serdes with the regulatung -
serance of the regulater. Setting the fcld rheostan
in the proper pomitian o permit the regulator o take
control, places the rexwlator in pervice

(7) Axemsaries. («) On this iype regulaer, 8 ful
wave copper-oxsde roctificr @ wsad.  The (unction of
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this wnit i2 0 reciifly the siagle phase a-¢ supply 10
the regulater over 0 3 proportons] value of d-
cnergy, since (he regulacor clement i & d< operated
dovice. The rechled d< energy &, to all practical
purposcs, independent of [requency changes, and the
a<¢ reguiator it comespondungly lroe from [roguency
erroe duee 1o wnall changes in speed of the 3¢ machine
The unit & compleicly dry and requircs e main-
tenanoe.

(#) A dampeng translormer & supphod with cach
rerulator. Tha wransdformer fonctions 1o sakbilise
the regulated voluage by acting a8 an cecircal anti.
buniing device. Tha devior does ol require any
adjustmend or manotenance.

) The rectifier and damping wanslormer are
mounted on 2 soel plase 0 form 3 Sngle unit as
showa i figwre 22.  Thes usit 8 arranged for mount-
ing separate from the rogulaior and is designed so
that it can be readily mounted at the rear of & ywisch-
board panel or i any comvenicnt Jocation. The
sdes of the sicel plate are bent 1o form Banges and
mouniing bolcs in both the base and Ranges to facili-
tate mounting. | he damping transformer and the
reciifer are wared %0 a2 seromemal Bleck meunted at
the botiom of the seed plaie.

d. Cmoaey Bapaser, (1) The cecuit becaker is
a I¥5-ampere wnil, mountod in a S00.valt a-¢ frame
The main contacts in this rame are of pore sSlver.
Addismmns] scciog comstaces of silvor tusgesien are akso
provdod. Sdvordumgsten @ 2 tungsien alloy with
dutincine srfosileeg s noowdding charscior-
=T A |



(7} AN wriggons and lasches arc made of hardemed
fusi-resinting ohnde sioel. Al bearings have @i
heast 1we moncorrosive parm, out of & masimun ol
three.  These feasares give the operating mochanwm
a higher degree of prosccon against cormmsn than
that aflorded the wsual boesker.

(3) Al moulded pars are black: all copper or
copper-alloy parts are cither tnned o nachol-platod.
and all sl parw are cadmivem plated.  Tha ar
rangemont produces & plessing black snd whie con
wast and &1 the sane time provides sdoguaic pee-
soction Mpainat codroson for the metal par

(4) The rear view (fig. 23) shows the thres ormenal
e in e pquare holes for front connecton or ko
mounting. When rear connected, these torminals
wre removed and the square openings closed by siadng
Fared shwmsen inie dos arvanged for the purpose on
the inmde cdges of the base. Thrcaded suds are
then placed into the inserss moulded ie the recemed
base; these provide rear-connectiod. sieds thmdar 1o
thase weed on sir clrowit Leeakers  The inserns are
recemed, making it posstle 1o bolt the heeaker aguinn
s Bat surface even though it b & conducior, They
sre threaded all the way through, elther 10 jeveive
the bolt on the imside [where the tube terminal o
beld), or 10 regcive ihe soad bom the bosioan, Re
moval of the wrminal bedt allows the stud [or rear
connocton o be serpwed all the way (o 10 the breaker
serminal. Four mounting bolt hales arc provsded
2t boith wop wnd baviom

(5) Figure 24 thows ihe details of the 250-vol a-c
srg guencher, used in the 12%-ampere frame. The
Vahaped conducion shown at the extreme kol i ine
salsted snd arranged so that the power, fowing
through the arc from the stationary srcing tip, mum
she pasm wp, sround, and down through the conter
of the plates, through the stud, and out w0 the Bae.

(&) The magnetic Geld st up in the chamber
draws the arc into the center where i rofaies a1 hegh
tpeed; the mngle arc s broken up by the plaiey inte
a series of short arcs. When the cwrent pases
ihrough 2ero, dhe 3 dues o0 reestablab.

. Fmip Remosvar., (1) Cemstrwciion. (a) The
cxciter Beld rheomat s & type WL unit. In the
manulscture of these rheostats, 8 pressed sicel plate
forms a hght bur durable rigid base.  Alfker the endire
wrface s mandblased w remove forcign partscles,

Fi M, A gasr srepenesd el o 230.asl) a4

the cleaned plate & covered with & ground coal
whah prowects ihe surface of the plaic and (ored an
choctrical snsulating, hearcondecting surlsce wpon
which 1o mount the revmtance elements of spprox.
marely sero temperalure-coclficrent wice. To thew
wired the heavy contacts are fastencd by a pacened
procem wheh gives 8 mechanically and electrscaly
perfect pmat. Vierohm insulation i agplied over the
resiscance wire. [t holds (he wire and contscn
securely and protects thoem againy cormosion and
mechamcal injury,  The compleie plate la formed by
s porcelin serminal block, 8 movable contact arm
with is bearing. & back cover, and n handwheel

(4] When looking st the handwheel side, the all-
out or high-capacity siep i reached by turning the
handwheel coumterclockwise. Clockwise rotation
cuts remsiance into the curouit

(1) Adpwstabie piap. Fach rhecstat s provided with
an adjumable arm stop, which consists of a mevable
angle piece clamped in & ot on the rear cover. 10
gonirol the maximum voltage of a genersior, set the
clamp to limit the clockwise rotation. To consrol
the speed of a motor, set the clamp 1o limit clockwise
rotstion. Alier the clamp has boen adjusied, it can
be held in position by tightening the set sorew securely

(3) Rewmg. The ampere rating wamped on the
mame plate is calculated on ihe premise thar the
botiest spot temperature on the enamel doss not
exceed I50" C. rise, which i the NEMA stasdard
for imbedded resistors. 11 is permiimible o we »
rhcosrat on wvoltages lower than ihe name platc
rating, provading the maximum current B not ex-
veeded



SECTION IV

2. Routine Maintenance

a. Danv. Following arc the mainecaance opera-
moms that should be performed ca thin oguipment
dally;

(1) Sec that oaly clean fucl i put ino the wnk
froen & cleam contaimer.

(2) Keep the radiator full of clean water.

(3) Turn the water pump grease cugn Cown snug

(4) See thac the ol s wp 10 the FULL mark on the
digatick; use the oil recomenended.

(3) Keep the cyhnder head and cranbcase breathers
free feom dint.

(6) Cican the air cleaner and, on oll-bath types,
maintain the ofl Jovel (Sor imstructens on akr
cleaner.)

(7) Lubricate the cluich throw-ou collar,

b. Wezxiy. Following are the maintenance oper.
atioad that should be performed on the equipment
weekly (150 hours service):

(1) Check the spark-piug and magneto-pownt gaps.

(1) Lubricase all the accemories.  (Banery-charg-
ing gemerator, staring motor, ¢ic.)

(3} When the hubricatiog oil becomes hadly dis-
colored or diluted, the ol should be changed. The
operating condition:s and the quality of ol used.
Renew the oil Slter clement.

(%) Valve adjustment should be checked to guard
agmoal low compresion (low of power). The clear-
ance between the valve sliems and the push-rod ad-
jumting screws should be 0.015 inch hot and 0018
imchcold Do not sct oo close, a8 this cawncs buarned
and warped valves.
bt should be hept tight emough at all times 10 pre-
went s slappang.

(5) lnspect and tighecn say suts that may have
worked loose on the oyfinder boad and cylindor block.

¢ Mosminy. Following are the maimicnance
operations that should ke performed on this equip-
mcnt monthly (600 buomes srvice):

{1) T the comproonm by crankioy the cogine

over dowly on each compression siroke.  Should the
engine turn over casdy on all cylindens (showing
poor compression), the cvlinder bead should be re-
moved and the valves regrosad.  If one or two cylin
ders oaly lack compression, carefully inspect the valve
and tappet clearances on thae cylinders before re-
moving the bead. lmsulicien: valve clearance will
caune burnod valves and lack of compremsion.

(2) If the valves are pinied, regrind them.

(3) The oil pan (mmp) should be thoroughly
cleansd, removing all waces of shudge.

(4) Remove the oil-mrainer screen from the oil
pan and wash it in gaseliae.

(3) Remove the coupling guard, check the cou-
pling, and tightca the nun if necessary.

£ Sesmamwuatav. Afser § mooths (3,000 hours
service), the entire engine thould receive & thorough
general inspection by 8 competent mechanic,

2. Cooling System

e Dinr awo Sevece. To clean the cooling sysiem
of dirt and sludge, porform the following operation.:

(1) Drain the cooling sysiem by opening the drain
cocks in the lower radiance conmection, in the mani-
fold, and in the cylinder block (drain cocks located
in the cylinder block bemcath the carburetor).
Ao the system 10 drain, then close the cocla,

(2) Fil the cooling sysemn with a solution of 2 1/2
pounds of ordinary washing soda mimed with 9
gallons (U. 5. measwe) of water (cooling system
capacity).
engine wntil the water is bot; then drain and fush

(1) Rehill with clean waier.

k. Ragratom Camz. Owerbeating b oficn causcd
by best or clogged radiasor fm. I the spaces be-
twoen the fne bocome clogged, clcan them with an
sir beme.  When straighioning bent fins, be carclul
not o ingure the tubo, or beeak the bond herween
the fins and Lubes.

¢. Fan Bour Aopsrwest. Adjust the tension of
the an bel: by changing she widih of the groove in
the fan pulley. (Sex fiz. 25) To do this. Joomsen
the kxk screws and meove the pullcy Banges somether



or aparl, ai required. Retighten the lock screws
after the correct tension s obtained.

4. Rewoving Fas Betr. To remove the fan belt,
loosen the lock screws in the fao-pulley hub and move
the Range out as far ms possible.  Start the belt over
the outer flange of the lower pulley and pry it out
with a light bar or red. Slowly crank the enginc at
the same time and the belt will work off the pulley.

¢ RerLacing Fas Berr. Whenever the fan belr
becomes soaked with grease, or when it becomes so
badly worn that it does not drive the fan at the proper
speed, replace the belt with a ncw one. When re.
placing the belt, reverse the procedure outlined in
4 above, except that, when replacing the bele, it can
be narted on the lower pulley by hand. Slowly
crank the cogine, and the belt will move fmo the
correct position.  Adjust 10 proper (ension.

J. Wastaruwr Pacxms. The water pomp may
keak after considerable wee. When leaking occurs,
it B necessary to replace the scal assembly borsise
there is no adjustment that can be made.

24, Carburetor (Zenith Madel 62A10)

a. Removal. The earburctor may be remeved in
the following manner:

(1) Disconnect the air cleaner [rom the carburetor

(2) Dusconnect the choke wire and remove the
lever fram the end of the governor-operating cross
shalt.

(3) Dasconnect the fuel indet line.

(4) Remove parts of carbureror a far a3 the mani-
fold cap screws. Then remove the carburetor by
pulling away from the engine, be certain mot 1o
damage the crom shaft or bushings.,

b. Rercacement, The carburctor may be re-
placed in the revene order of removal,  Make certain
that the gasket is in good condition and the con.
fec tioms are tight.

¢. Doamgunry, To preperly repalr the carbure.
tor, we the lollowing routiee (g, 11);

(1) Loosen the clamp screw and remove 1he
throtibe kever,

(2) Remove the idling adjusting screw (7) and the
1pring.

(3) Remove the amembly screws, using & serew
driver, or a §/16-inch wrench.

(4) Raise the throwle body slightly and leosen
the gasket from the bowl amsembly.

{3) Lift the throtte body and gasket clear of the
borwl without damaging the float,

(8) Turn the throttle body upnide down on the
bench.

(7) Remaove the body aa far as the bowl gasker,

(8) Remove the float axde, using & small screw
driver 10 push the asfe from the slotted end of the
Aoat-hinge bracket; we the fingers 10 remove it the
rest of the way,

(?) Remove the Aoat and the fucl-valve needle.

{10) Remove the fuel-valve seat and gasket, wing
the C161-85 servics tool,

{11) Remove the secondary venturi(l) and main
venturi (1) as a unit,

{12) Remove the idling jer(6), using a small serew
driver with 3/16-inch Blade.

(13) Remove the economizer jet and gasket, using
a screw driver.  (This jet is bocated in the lower face
of the throstle hody, directly under ane of the throttle-
shaft bearings )

(14) Before removing the throttle plate, read nole
3 which follows below., Then proceed as direcied
and remove the throttle-plate serews, plate, aod shafr,

{15) Remove the throtile stop-lever taper pin,
using & small punch and a light hammer,

{16) Drive the thrudtle shaft out of the stop-lever
hubs, usimg a omall drift and a lighs hammer,

{17) Ramuve the throtile shall packing retaincs



and packiags, waag a screw deiver fe poy o ihe fo-
iainers.  [See Now &)

(18) Reomowe ibe =il vema(3), wsiag 2 small sore=
devwer

{(17) Remove the maum ducharge jer{$) anad gashet,
using the C161 -7 srvice tool.

(20) Remove the lower piug (or mam jor adjen-
meat (8)), using a 1/2-inch open-end wrench

{?1) Remowve the main jet (1) and gasker, wsing
C161-1 service tonl (or suitable screw driver)
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ed, fuel, Dimscl or solvom, dry cloamng, and ren
comnpwemmed aa through vach chamnel,

¢ Ressgwwi v oF Conponrivm,  The carbuarews
may be reamcmbicd in the lollowng manser

(1) lemall sicghuteer shali packings and packing
s s

(2} Dosenll ihe airahutser shali and the air shater.
(Ser Nova 3) Be sure the airahutier valve bs cor-
recily bocated and that the s shulier & properly
conieved belore tightoning Whe torews and lock
- asdurry wecwrely

(3) Imatall the aerahurier shali-hole plug and gas-
v, sing & 1/2-inch weonch

(1) Mold whe airabuiicr bracket in position and
msall e retainer screw, wsieg & 1/2-inch wrench

(5) lasall the pirshotter lover with the retainer
wut and bock wather, uing 3 3/ 16-inch wreach,
(4) Chech for compless closing and full opening
of the air shoticr and change the pamition of the lever
on the shalt o necemary, 10 OB Mif COITOCT ORErslion,
(7) Replace the main joi (1) and 3 new gashel,
wting the Clil=1 sorvere wol

(8) Domtafl the lower jlug (o main jor adjusiment)
and a ocw gasker, usag 4 1/7-anch opon-and witach
for 9 and 10 size carbureton, and 8 §/B.inch wrench
for the 12 sse.

(7) Replace the masn dacharpe jet (4) and & sew
gasket, usng the C141-9 service ool

(10) Replace the well wers (1), using 3 small srew
Miver (a0 gadhes soguisad)

(1) Place mew ihrondeshall packings in e e
Lasners.

(12) lmstall the theutdleabalt packing retanen
(with packings), using a light hammer

(1) lomall & new theottle shalt and throude plase
s described in Nove 3. Be sure the shalt o insalled
o that the connomiser valve milling on the shal
concider with the exonomiret channels in the castng
Use new throttie-plaie sorews

(14) Adjat the throttle pop-screw w0 hold the
hurest the junt shightly open as 2 prelsmenarcy sdpusmment

(15) lamall the stop-lever amembly oa the shaf
= that the stop lever s resing against the stop pin
when the throttie plase s wide open (mraight wp and
o i the barrel)

{18) Drill and pin the ssop-lover huh w0 the shafi,
wsng & No. 45 drill and a CTE3-2 taper pin.

(I7) Replace cconominer jet and new gasker,
wming » small screw dover (1/4-nch blade).

(15) Replace the idling jet (6), using 2 small screw
driver (3/16-mck blade). Ne gasket = roquired.
(1%) Place the main venturi (1) in pesition with
() Pixe seooadary wranen (3) in st provided

L R o
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Fopmwe 3. Cambantn flae? sy vitmwnt,

(21} Replace the fuel-valve scnt and & new gaskel,
wiing (he CLE1-BS service 1oal,

(22} Replace the fuel-valve nocdle

(21) Replace the float assembly and foat asle,
wiang the handic end of & screw driver 1o drive 1he
foar axle into the slotied end of the foal-hinge
beacher,

(24) Check the position of the finat amembly for
correet fuel bevel. The “A™ dimension shown in

(25) Place a new bowl w the body gasker in pasi-
tion on the throttle body, e e that the economi.
zer channel in the theotile Inudy coincldes with 1he
bode in the gaiker,

(26) Place the bow! ascmbly in posiien on 1he
throttle bedy; be carcful nat 1o damags the Roat,

(27) Imaall the assembly serews and lock washers.
Be sure o tghien the sorows evenly and securely,
using a screw driver, of & 5/ Vi-inch wreneh.

(28) Insall the Sdlimg adjusing screw (7) and
spring.  Adyost it 1o one full yere open &5 & pre.
Eminpry adjusimncnt

(2%} Inarall the chrotide lever and tighian the clamp
wrew,

29, Fuel Pump

e Peras mape wiriour Darvanse Pose Tn.
sratiamion.  IF there bs evidence of a lack of fuel in
the carburetor, or if the carburetor i flooding, cheek
the flont and needle valve for proper funciloning,

Examine the gas line for leaks, split scama, kinks, or
ebuructions.  Cheek the lollawing sourcet of roubl:

figure 26 should be 1 Y9/64 inches ples or minus 3764
inch.  Float should move freely on o axbe.

(1) Lock of furl or carbunier,

Covie Homudy
Gasolice 1ank empay. Refil.
Leaky wbing or connections.  Replace the tubing and tighten all pipe connections at the fuel pump and
gasoline tank. ‘
Lo valve plag. Tighten the valve plug securcly, replacing valve-plug gasket if necessary,
Bent or kinked vulbing, Replace tubing.
Dirry screen. Clean the sereen.  Make eertain that cork gasket is properly seated whun
reamermbling.
Dirty or war Ives. Remove valve and valves. [If valves are damaged or war -
ki them, Eanmi#:‘vm“uhnﬁccm' ‘m“mpﬂ-uﬂm
which prevent proper seating of valves.  Place valves in valve chambers.
: mvdu:‘plupmmmmgm-m that springs are around
ihe lower sicms of the valve plugs properly.  Use new gashews under valve
plugs il necessary. _

(2) Fuel leakagr al rdge of draphrage.
Cawur

Frm-dy
Loose cover sorows, Tighwen cover screws alernately and sccueedy. Al eheck the infer and

malbet Pipe COMANCTIonL

Nawwe.  Ulwerk # o bruk sy wt pripe Getingy, thas wllowing

Pl 3en i dhowem iher i b Mangy aesd IPPear 1o i Sinklc
shers. 0 e e e amy el wllemive am ihe
claglermrm.



b Rersms Regoumimc Rewovar sxo Deaseusiy of THE Pusr (Rg. 26) Fud pump trowble chart follows

T bnaely |
Reroken rocker arm. Vinihle
Brokon rocker-arm spring. Vimaboe .

Thcleciive or worn links

Broken diaphragm return spring
reior

¢. Amgsauive Procgouae. (1) Budy, recler am,
wnd liak arsembly. The haks uned wish the recker arm
arc awembled togeiher by a Sak pa.  (They sre
asembied in the holc ngarest the larger rockor-arm
pin hole) The movement of the hnkage and pull
rod i procured by the rocker arm sriking tha Rak pia.
(#) Amemble the two side pieces making up the
linkage by using the fink pun and clipe.

(8) Auach the linkage 1w the pull rod wsing the

{#) Check the asembly o sce that the rocker arm

(2) Dispheagm asembly. () Wish the fucl pump
body held in 2 bench visc, place the pullrod gasket
over the threaded end of the pull rod, seating the
gasket against the shoulder of the pull rod.

() Place the lowcr diaphragm washer over the
threadcd ond of the pull mod; koep the cup side down.
the pull rod.
screw holcs i the body of the daphragm Sange

{#) Place the uppcr diaphragm protecion washer
over the threaded end of the pall md: kecp the cup
sade wp.

() Place the boagunshapad daphragn algn-
ment washer owrr the omd of the poll rad. Amsembde

Pump doci not supply sufficient
fuel
Does aot sepply luel 10 carbe-

Fuel . hs nt hole
umww

Remniy
Replace rocker arm.

Replace rocker-arm spring.
Replace links. Also check for mir
leaks.

Replace apring.

AOL STEAGPE 30 FEPRAce just ooc
or two layen

tpped.

{€) Tmsert the valve springs on 1wp of the valves,
() Place the fber gaskets on the valve plugs, and
then place the stems of the valve plug into the valve
plugs into the valve springs and tighten the plugs
sccurcly. Be certain that the siems of the valve plugs
do oot dstort the valve spring but it properly innde
of them.

(4) Cover assemdly. The position of the diaphragm
when the fucd pump cover & amembled s the men
imporiant singde jtem w0 be obscrved in repoiring
and assermbling focl pumpn.  I{ the diaphragm s sot
i the propcr position when the top cover scrows arc



tightened, the pump will not function correctly wihen
replaced on the engine, Observe the following
instructions:

(#) Lay the cover on the pump in the proper posi-
tion, determined by marks made before the pump
wis disassembled.

(&) lnsern screws from the top through lock
washers, upper cover, and diaphragm.

{c) Tighten the screws until they barely engage the
lock washers,

(€) Pull the priming lever up a3 far a3 possblc,
This forces the diaphragm 1o lts highest posivon,
while it is held in this pesition, the cover screws should
be tightned alternately and securely.

(5) Bastom ewowr sssembly. (a) Hold the pump
bottom-side up: them place the rocker-arm spring
cap and dlsphragm spring cap in their proper posi-
tions, aver the end of the pull rod and the projection
en the rocker arm.

(#) Place the gasker between the pump body and
lvwer cover.

{c) Locate the springs for the diaphragm and
rocker arm in thelr proper position on botset in the
lower caover; then earelully sssemble the lower caver
to the pump body, making certain that the spring
capn and spring remain in their proper pesitions.

{#) Tighien the screws securely.

(6) Fisal awembly. (¢) Amemble the sereen in the
pump cover. Make ceriain that it fis snugly arsund
the gasoline inlet and edges of the casting.

{F) Place the bowl gasket next to the sereen; then
complete the asembly of the bowl, bail, and srew,

{7) Sersice hints. Never sresch or change the ten.
sion of the valve springs, a1 this will change the pres-
sure of this spring against the valve and reduce the
capacity of the pump, particularly under extreme
conditions. Always use new valve springs il the old
springs are a1 all quessionable

(8) Valorr. Do not replace the Sber valves with
make shift valves, such a3 steed balis, metal disks, ctc.
The fiber valve has proven seperion 1o all other types
of valves under every condition.

{9) Gem in gewline and shiching valors. There have
been some reports in the field that fuel pump opcra-
tioa is often impaired becase of a gumlike substance
forming on the valves and making it imposible o
operate the pump properly. When this happens,
it i neccsary to thoroughly clean and polish the
pump valves, valve seans, and gas-strainer parts.

28. Air Cleaner

2. Proper [unctioning of the air cleancer s mportant
in obiaining the maxdmum power Fom the cagine.
A restricted air cleancr will cause a loss of power.
Keep conncctions tight ar all times.  The entire fiter

unit should be dismanted and cleancd perlodically,
depending on operating condiions.

b. The oil bowl should be removed daily (every 24
hours scrvice) and checked for dirt accumuiation.
Ta clean, remove the oil bowl and dump out dirty
oil; rimie the bowl in oil, fuel, Diesel; dry thoroaghly;
refill ihe bowl with clean ol 10 Jevel of the bead: re-
asmemble, Maintain correcit ofl devel an all times,

27, Timing Cears

a. With the engine front cover removed, the
viming-gear srain B socessible.’ The camahalt gear
operaied divectly off the crankshalt gear and drlves
the sccessory shak drivegear. These three gears
must be in their proper places 1 have the engine
timed praperly. When installing the camahalt gear,
make cerain the tming marks are aligned as illus
erated in figure 27,

CAMSHAFT GEAR

CAANHSHAFT GEAR
TLTIAD

Figeer 1. Corranl posliivn of Baing pears.

b. Before mevhing the accemory shalt drivegear,
it is nocessary to turn the crankshaft uniil the impulse
mark on the flvwheel ia aligned with the dead centes
mark on the bell housing, when the No. 1 cylinder is
in Bring position. (See fig. 28.) To get the No, 1

TLTi%
Fagwre 2. Elpolel fiming mavie.



accemory shall drivegear uniil the No. | impulse fires,
then move back approximaicly one-fourth turm and
mesh the gears without further movement.  After in-
stallation i made, it is best 0 check the positon by
reemoving the No. | spark plug and recoanect the
wire. Ground the plug, but do not jostall it in the
cylinder head. Rowie the fivwheel rowards the im-
pelse position.  As the impaise mark is reached, the

MM&(HMW&“I&&H

strewd are tlightened securely afier the proper seuung
it reached. I the proper serting can not be obtained
by Range adjunment, the sccemory dhalt gear potinos
will have 1o be reser.

¢. The front gear cover can be remsoved after taking
off ihe cranking jow and fan drive pulley. Care
should be taken s 21 not to damage the oil seal
when the cover i removed.  [n replacing the engine
front cover, make certain the oil seal and gaakens arc
w good conditien; if they are damaged in any way,
replace them.

23, Cylinder Slesves

o Cenrral. The engioe s designed with removable
sdeeve is sealed with rubber rings at the bottom end,
o prevent leakage of water at that point.  New riap
should always be used when new sleeves are instalied,
or when, for any reasom, the origical slecves wre re-
moved. The danger of 3 water leak oo the crask-
case @ (oo great o rik the we of the fings 2 second
time.

b Imrarramon. (1) Remove the cyfinder head,
oil pan, and 1he pimton and connecting rod sscmbbes.
if no puller is available, the cylinder slecves can be
driven out by using 3 picos of hard wood and a ham-
mer. The lower cnds of the shotves carry rubber
sealing rings, and the cylinder block should be cleaned
thoroughly at both this and the upper contact point
before the siceves ave isserted.

(2} Clean the sicrvos thoroughly at the contsct
points and place the rubber rings in potition ¢n the
shecves; then cover them with 2 thin coat of soft soap.
Set the sleeve in the bore of the black with the sealing
sure the sesve s down straight into the block
10 aveed damaging the rubber sealing rings and cauc
& wated leak 110 the crankease.

(}) When the cylinder sleeve ks in place, the wp
ond will project a fow thesmandiha of an inch abowe
the wp surface of the cylinder block. This permin
the cylinder head 10 clamp the cylinder-head gasket
ightly against the top of the sleeve, holding it in
place, and sealing it a1 the wpper end.

(¢) On sccount of the removable sleeve construc-
son i the cylinder block, oversize pistons and rings
are mot mecemary. Whea appreciable wear occurs,
new standard size pares thould he insalied

7. Cylinder Head

¢ Rraovar. Remowe water connections and
manifold, cylinder-hesd cover, oil lines, and rocker-
arm mechsniem. Disconsect the spark plug wires,
carburctor, and accemoriel.  Withdraw the push rod:
and remove the cylinder-head sud nuns; then |t off
the cylinder head.  The valve scat brserts, which are
standard for the exhaust.valve port, minimize velve
regriading.

b. Rertaczuewy. Belore replacing the cylinder
head, make certhin that the surfaces of the eylinder
block and bead, where the gasker roms, are abwo-
kotely clean. It B enponant © secusely tighien the
eylinder head whenever it i replaced. This must be
carelully done 1o prevent damage o the copper-
asbestos gashet between the cylinder head and ithe
cylinder block. When imsalling the cylinder-bhead
guket, place it on the cyfinder block with the beaded
sde up. [n tughtening the cylinder-bead stud nuts,
start with the two center siuds and work gutward,
alternately tighiening the muts wward each end.
Cylinder-head stud nut, tightencd whea the engine
is cold, must be retightencd when the engine is hot.

. Piston Assernblies

The pistons are of cast fron and have 3 clearance
of from 0005 w 0.007 inch Miscellancous infor-
mation about parts of the piston asembly is lusted
beedonr:

. Poros mscs.

Total requared. . ... ... .. ... .. L....... 4
For A N SR S 3
Focollcooered. . .. .... . ... . ...... 1

= S /8 0in,

Width, il comored . . ... .. ... _____ 316 in.
..................... 0.015 10 0025 in

b Perox rmix. -
 §, P FRE | i rod
u-;:h ...................... 15/16 in.
1,500 in.



¢ Aspamy. Whon asembling the pistion to the
conmecting vod, place the rod in the paton and dide
the pision pin throogh the bushings. Tighwen the
clamp bolt in the coanection rod socurcly and lock
it in place. Fit the piston rings into the bore and
amemble them 1o the piston, making certain that the
rings are free in their grooves and that the gaps are
staggered. Ol the piston before replacing it in the
engine. The pistons are numbered and should be
reasemblod inw the correct cylinders (No. 1 stars
st the fromt of the engine).

31, Cannecting Rod
0. Seccmcanont

Connecting rod, lmtlh (censer 10 tmm}

crankcase, A woeque-tengion wrench thould be used
when pulling down the main bearing nuws, The
correct tension for this is 100 foot-pounds,

(2) To remove the crankshalt from the engine,
remove the entire crankease amembly from the base,
The shalt then can be easily removed. Remove the
bolis from the fiywheel and remave the fiywheel and
bell howsing, Remove the engine front gesr cover
Then remove the rear cil-retainer asembly, discon.
nect the connecting rods, and remove the main

bearing caps.

pp—- S Fr g8

Crank, pin, Giameter. . - ... .-n .. T T RN S SR e .- 2B75 fa,
Bearing, material R S WO R RO . Habbit-sseel back
Beasing, lengih. .. oo avsnnane T el i i 2075 in.
Bearing, running chearance , . : s S R < +..0.0025 to 0.004 in.
B-luin;:ndtlﬂnm:e .................... A ———————— ¥ | LT ] T
m e M, s RS R SHEIE AR Mickelsteel, heat-treated
Bolu, size (special) PRI BRI R e S s e e e oty 4 ) o Fal
ﬁunmbktmwpnrhhtk

b Amcssty. The connecting-rod bearing ma- (3) The crankshalt can now be lified out of the

verial is of Babbit metal with o steel back. The bear-
ings are not adjustable and when clearance becames
excessive, replacernent is necessary.  Connecting rock
shsould be free from twist and parallel with the pistons.
Connecting rods and caps are numbered with the
number of the cylinder bare; make certain that the
proper cap is amembled to each rod and also that the
pumbers corraspond  (No, 1 starss at the front of
the engine). Amemble the mumbered side away
from the eamshaft. When installing the bearings,
be sure the bearing backs and rod surfaces are abso-
hutely clean, smooth, and free from oil. Bearings
have a nib engaging the milled nowch in the rod and
cap. Do not scrape thell besrings or file the con-
necting rod or connecting rod cap-partiog faces.  In-
stall the cap and turn the nus down tightly. By
turning the engine ever by hand, make sure that the
cap does pot bind on the crank pin.  Adjusiment s
correct when the nuts are tight and the crankshal
may be rotated by hand with the starting crank
(Be cerain to replace all cotier pina and locking

wires.
32, Crankshaft

a. DesCRUPTION,
presure Jubricztion of the connecting rod ard main
bearings. Each bearing cap bears a pumber which
corresponds 10 & number stamped on the side of the

(1) The crankshaft is drilled for

crankease, When replacing the erankshali, be sure
the bearing cape, bearings, erankahalt journals, and
crankcase are all clean and absolutely dry. Before
installing the crankshalt, oil the bearing surfaces.

b. O Sears. (1) The front oil seal is made of
Neoprene. The seal is Jocared in the engine [ront
gear cover and is amembled with the lip pointing
inward toward the engine. Insallation should be
made with the aid of a thin metal sleeve inserted in-
side of the seal; slip the seal and the seeve over the
crankshaft and remove the sleeve.  Make certain the
seal is not scratched o matred. The sleeve can be
made of shim stock that can be bent intn position.
The rear oil seal s a split type, and the rear main
bearing cap and the rear ofl retainer musi be removed
10 replace it. 3

{Z) I the oll leaks behind the fywheel, check the
fit of the welch plug at the rear of the camshalt, re-
place the felt oil =eal and check the rear main bearing
for excomive wear.

e. Beamincs. (1) The threc bearings are not ad-
justable; when clearance becomes excessive, replace
the bearings. The end thrust of the crankshalt is
taken up by thrust washers on cither side of the rear
main bearing. Correct end clearance i 0.002 10
0.012 inch; this clearance should be maintained.
Bearings may be replaced without removing the
crankshaft. To remove the upper half of the bear-
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ing shell, insert 2 cotier pin or its eguivalent, which
has had [ rounded head Aattened wa form ol a Tin
the crankshafijournal ailhole; then rocate the crank-
shaft 1o push out she bearing liner. The cap and
bore are milled 19 receive & projecton on back of the
bearing liner. The projection end is removed first.

(2) When replaciag, rotate the shalt and see that
the progection end caters last.  Bearing backs, erank.
tﬂh“ﬂph”hﬁuﬂfdﬂl

;

lassmsssmeas i lEsddsi st desasases

b. Amgmaiy. (1) The camshalt rets in dhrec
beariags. For replacement, the bearings are fur-
nished reamed w0 mze; all that by nevenary s to pres
them im0 place. Make cerain, bowever, that the
ol boles are lined wp with the holes in the crankcase
For sises and runsing chearance, refer 1o the table

----------------------------------

{2) Im order to complete the amembly of the cam-
shalt, put the thrust plate on the shaft, put in the key
and press on the gear (72 weth.) Then pot on the
lock washer and the mut. The camuhall sssembly
o awached 10 the masor block by means of two cap-
wcrews 5/16 by 3/4 inch, with lock washers accessible
through bholes in the Bange of the gear, Aflier as-
sembly, the camshalt s put in place in the engine.
It is pecossary 1o rotate the gear slighily lorward or
bachward in order to install the capscrews.

(3) The drilled holes in the camshalt cemier-

lllllllllllllllllllll

..........

Hessssssanmm [ERT FT R T NN TR TY R ]

beanng journal give a metered ol supply to the
valve-rocker mechanien.  Valve tappets may be re-
moved and replaced when the camshalt is removed.

(¢) When insalling the camuhaft, make certain
that the marked tecth oo the gear meshes with the
marked toeth on the crankehali gesr, s showan in

abwove. figare I7.
. Valves
a. SetcncaTIoss.
ghm*-ulnl- B EEREEREE R SRR .- awmwm .“"fi'?yn“s‘*
abve seat, S O = SR R~

Vﬂnmﬂ.—mm-----i---. .....”...,....,.~..-._-_.-...-.....-....Mﬂ"
mewm .............................................

Vo soemn, G . . o nccccisnistsassssrirnisassstensrrseantstsisssnn e snansnd l.'l'.’Hll.
Viawe stem chearance in gusde s W e s 3 00025 o 0.004 in.
Valwe stem clesrsace in guide e pak s i e 0.0045 to 0.006 in.
Vil dmanen Bt. . . ..cocossccsvssssness e e A n e waa e wk s I
Valwecearance, cold . . _ . ... .. .. __. - " S—— . §
Rocher-arm thall, dasmeter. . . . c oo -t cccacci cccisicssssssssnssnsnssnssnsseny 0.978 to 0.997 in_
Rocker-arm buslhesg, diameter. .. .. .... S P R S RO, T

b Iwraxe Varves

Maserssd .. ..... e i s i Salasens ..---------.-,..SA.E 3140
Bl T . . -« - i oa-sstd-sdnshies 4 ecsasenmdsasmanda PERETR e |
R U A FERS SR SO N " semmenn 1 1/16 in
Valveopors_ . ... . & --!l'ﬁtrwdtiuuler
Walvr ChorS. . it csieccecseeeesesessacecasaemeanssanass T alker botiom dend comter



r. Exnaver Varves

Material. . .concinsinss
Head, dlameier . . .
Fout, diameter
Valve -
Value

------------------------------

d Assewsiy. (1) Valve-stem guides sre furnished
a3 service parts but are not finished reamed to size
It & necessary 1o peess them into place and ream
Alier new valve gulde are lnstalled, it i neccssary
10 recut the valve scats

(2) When service insers are to be inscalled, i &
meCemAry in mosl cases, 10 use oversize imserts and
w remaching the insert seat for a true At Allow
approximately 0.004 to 0.005 inch for a presms fit of
the insert, Do not drive the insert into place as this
will javarably cause trouble. A recommended
practice i@ 1o pack 1he insera in dey bee for approx.
imately 10 minutes, then deop them into position

amennsEs seewsays LTI SOLL
X vual 354 i,
AR T 7, T 153
425" before bottom dead center
B.5% after top dead center

rimrm B am .y S

.....

.....................

Alter the inserts reach atmospheric temperature,
make certain that they are seated squarely. If a
furling ool & available, it thould be used. 11 i3 not
necemary (o pean the head, since peaning dost not
insure & tight fit. Extresne care should be given in
making this replacement.  The bushing in the rocker
arms can be replaced.  Be sure the bushing lines up
with the hole in the rocker aem. Rocker acrma can
be removed as outlined for the cylinder head. Re
check the valve tappet settings after removing the
rocker mechancm or head. The push rods are of
tulular steel, Tappe: are ftted in the crankease,
which can be removed fram the Lottom after remov-
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ing the casahall. Lubncation w0 the tappets i by
the splash methad and by reterning od from the rocker
mec hannm

35. Governor

a. Spord varaons of the engine can usually be
used to desert faulns in the operstion of the governar.
When impruper speed vanatioas appear, the (ollow-
ing inngection should be carried out-

{1) Cherk the load 0 be sure that the specd
changes obmerved are aot the result of Joad Muciu.
atons

{2) M ihe load b undorm, carclully check the en-
giae 1o he sure that all cylinders are firing propedly

(3) Sec thar the goveroor i properly imstalled;
that mo bind exinty in Aoy part of the governor control
mechanam or the operaring hnkage between governos
and engine: be sure that po bind exists in the fuel
mechantm on the engine.

b Il the speed wvanatiem are large and erralic,
and wsaffecied (excepe, perhape, in magnitude) by
change of speod droop sdjustment, or if the governor
smply fails 10 control at all, it is probably defective

¢, I the speed vanations arc crratic but small in
magoitude, the faul: may e in the governer deave.
Excemive hacklash in the coupling or the drive goan,
or oo tight & mebing of the prars, may cause ths
wouble No amount of sdjustment or giher work
on the governar can corvect this fault. A few gover-
aor et be innalied

d It s decided that the governor is defective, i
should be romoved fiom ihe eagine and returned 1o

36, Ignition

a Macszro (fga. 79 and 30) (1) Jesallsteos,
The magnemn, which produces an ignition spark ealy
ot certain definite poinas in the rowation of the magne:
rotor (7), st be coanccied 1o the engine in such
s manner that the spark is available at the instant
it s required in the cylinder (about 1op dead center
of the compremsion sroke, with the magmeto st in
the reward position )

i
i
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(2) Timsng the magaeie. Proper operating resulis
are obtained by timing the engine and the magneto
as follows:

{#) Pesitioning fhe comiacis. Remove the cap (20)
fram the radio shield cover (13). Rotate the impulic
coupling (6) in the opposite direction 1o that which
the magneio it 0 be driven (this is 1o prevest the
engagement of coupling weights), pauing through
ihe coniacts-open point to & position dighily beyond
the point where the contacts (28) close.  Thea rowae
ihe coupling (6) in the correct divection of rowation,
unthl the contacts (28) are jus separating,  Wich the
pivon of the No. 1 cylinder in the firing position of
the compresticn swroke, both the engine and magneto
are in their correct relation for Bring, Connert the
magneio drive to the engine,

(8) Comnerting the Cabler. The sreow visible through
the observation cover (18) of the radia shicld (113)
and window (17) of the distribuser plaie (12} poinn
10 the cable outler which is w be connected 1o the
No. | cylinder (ihe cylinder mearest the radiaer,)
Complete the installation by connecting the remain-
ing cables of the magneio 1o the spark plugs in the
praper firing order (generally marked on the engine
block.) The firlng sequence on the distribuler, or
high tension end of the magneta, loliows the oppoatite
direction of rotation from that indscated by Lhe arrow
on the magnelo name plate, and mus be jaken into
consideration when cables are conmecied (o the spark
plugs. Replace the cap.

(3) Trouble shooiing. In case of defective igmition,
it must first be determined whesher or not the fault
is in the magneto. Generally, when only one cylin-
der misfires, the fault ia in the spark plug, The fol-
lowing arc the most common phug difficulties:

{e) Plug pap teo wude. The dimance between the
clectirodes of the spark plug varia asccording 10 the
engine. Normally, the gap should not be les than
0025 inch. Too wide a gap increases the electrical
resistance and interfercs with the operation of the
engine at low speed; it causa difhcully in suriag,
and frequent missing at low speed, and has a iendeney
10 burn the elecirodes. [1 s especially imporiant
that the plugs be examined occasionally w0 sec that
the gap is not too great; any difficully due to this
cause may be readily overcome by readjusting the
electrodes.

(8) Plup shori-ciressled. This b wsually cowsed by
2 cracked or porows insulator, or by fouling of the
clectrodes or insulator. Any of these conditions
may cause misfiring by permitting the curremt 10
siray from jw intended pach.

(c) Coblrs. MisSiring of ooc cvhinder, sither con-
tinuous of Intormatient, By be doee also 10 3 chaled
or hroken cable, o 10 2 lvme cable connectiom.  The

ruetal werminady of the cables must not come into con.
1act with any metal parts of the engine of the magneta,
except thuse designated as being corvect according
1o the insiructions.

(&) Meregofar frisg. 11 the cabdes and plugy are in
ool candition, and you ithe ignition s iregular, the
trouble is probably with the magnes.  In this case
the interrupier amembly (27) should be carefully
examined; be sure that the interrypter lever (30)
mawes freely and the contaces (28) nre clean and in
correct alignment.

(¢} Damaged insslating paets. [t sometimes happens
that the distributor plate and control-prm-cap of the
magneta are damaged through accident or earcles-
ness.  Such para should also be carelully examined
for postible disarvangemont or damage which mighi
permiit leakage of current,

(€) Sorover adjuatmentz, The interrupter contacis
(28) should be adjusted 15 an epening of 0.014 inch
o 0.016 inch when thy interrupter-lever (3) fiber
busper rests on the 1op of the cam (19). This ia
done by means of the adjustable contact bracket (29)
which can be thified by an ecoeniric screw until the
correct opening has been reached.  Alter adjustmeni,
the bracket (29) must be secured by means of s
fastening screws.  Contact points (20) must be free
froem oil or gresse and bedn proper alignment, so that
the full surfaces of both comtacts meet squarely
Picted contacis (28) can be sither filed Nat or eleancd
on a sultable pone. When point renewal becomes
necessary, replace both the interrupter lever and the
contact bracket at the same thme.

b. Searx Prucs. (1) Adjwsiment. Remove the
spark plugs every 200 10 300 working hours, or ofiener
W mecessary, for cheaning and checking the gaps be-
tween electrodes. A gap of 0.025 to 0.030 inch
should be mainwined aiL all times, When making
this adjusiment, always bend the outer electrode,
Never bend the center electrode; bending will dam-
age the insulator.  If the gap between electrodes is
oo great, due o improper setting or burning off
the ends, the engine will misfire, be hard w0 stan,
and may produce radio interforence.

(2) Clraning. The recommended method of clean-
ing spark plugs b8 sand-blasting. Never serape or
clean the insulaior with anything which will scraich
the porcelain, betause scraiched porcelain allows
carbon and dirt 1o accumulate much faster.

(3) Merkisg coblrn. If the spark plug cables arc
remowed for ary reason, mark or tag the sumber of
cach cable with reference o the magnetn distribuator

cap.

31. Cranking Motor
a. Semvieme. (1) No lubeication is required since

i 35



all dwee bushingy are the ollew type. However,
whenever the cranking wosor o deamembled for
cleaning, put a fow drops of lighn engine ol in cach
bushing.

(2) Remove the cover band and isspect hu-

D]l I the commuiasor w dirty, clean wiith No. 00
sandpaper. Never wwe omery clath.

(4) I vhe communor & rough. owt of round, or
" has high mica, nrn dows in & lavhe.
(5) Replace the worn brushes. Cherk for high

(6) Burned commutator bam ndicate OpoR-Cif-
cuited armature coils I napoct soldered connections
at the riser bar, resolder d mecessary, then twrn
down ihe commutator

(7) The magnetic swich will require no serviting
cuwcept tghiening the contcctionm and checking the
cover plug to keep it securcly in place.

b, Favury Morox Ovesanos. (1) Check bastery,
baery cables, and conncctiom.

(2) Remove the cover plug from e magncix
switch 10 make sure ihe plusger b pulling in 10 close
the cranking motor lo the batiery cwcait when the
control switch is operated

(3) Check the comenuisior and brushes a3 sbove.

(4) Check for tight or dirty bushengs, best shali,
of worn bushings wheeh would allow ihe armatuce 10
drag on the pole shoes.

(%) ummmmmmmm
trouble, remove the cranking mosor, wnspect the drive,
and check the cranking shower specifications; these
specifications should be as follows:

(=) Clockwise roration viewing drive ond.

(§) Brush speing cmmon 35 10 40 ounces,

() No load we, B30 amperes 20 11.2 voles 21 4,500
rpm.

(d) Seall torque test, 670 amperss at 535 wolis

38. Charging Generator

a. SgmveanG. (1) Add 8 1o 10 deops of Rgh
cngine o3l to each hinge-cap stler ovory 100 honars of
oporation.

(2) Remove the cover band and oot the oo
mutator and brushes 2t regular intervals.  [Appeos-
macly once overy 3 mmmaha )

{3} IT the commmotases = dirty, ciean it with No. 50
sandpapey,  Neror mae somery olath.

(2) Il the commmmnater s rosemgh. oni of reand, or
has high msca, hwa down-in 3 bthe and ssdonos
the mica.
35
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the brush wears rapadly.

(6) Burned commutator bars indicale apen-cir-
cmied armarore colls, |nspec: soldered conncctions
at the riser bars, rosolder of necessary, then turm

(7) Be sure all leads are in good condition and all
connectsont are tight.

(8) Generaior specifications are as follows:

(#) Clockwise rowmion viewing drive end.

(8} Rrush wpring wcnsion, 16 cunces.

{£) Ouiput st operating temperature, 6 w 8
amperes 8t 16,1 10 14.5 vola at 2,400 rpem,

(7)) Veliage conirol specihcations are as follows:

{2} Cut.out relay closes, 12.9 to 119 valn

(}) Valtage comrol posmts open (10 cut down
gencrator output), 14.1 10 14.7 velu.

() Velwage conuol poinu dose (1o perma output
10 ancrease), (2.0 valu masimuam.

& Cang or Batreay. (1) Keep the eleciralye at
the proper bevel at all vimes.

{2) Kecp the vemt hole in the banery filler caps
open.

(1) luspecs the batiery once a week, or oflencr, 10
keep the warer at the correct Jevel and w0 mamiam
the correet specific gravity. A specific gravivy read-
ing of ahout 1250, correcied to B0 F, should be
maintained. (Soe battery icsting chart,)

Rors. I waner i sdded o iy batbory whe the iompors-
ren ik oo

1 i the wator and the clectralyse s (it The
:hnhlﬁlﬂ?h—m

(%) Ackd wx chotirstyic should never be added ex-
cepst bry a skilled bustery maa. Under mo circam-
sances should sny spocial “dopes,™ solutsons, or
prssders be added.

{5) The ebrcirulvic in each coll should be appros.
imancly 12 inch shuwve the plates.  When the el
iralyie is below tho kewel, distilled water shasuld be
added  Never e hyddramt water, o any  waser



which has bocn in & mcial rocepiacie.  Keop & glas
jar of dutilled water for battery wse enly. Use a

clean syringe 10 pul water in a cell,

[6) The battery cable tereninals mast be clean and
ught. Use hot waier 10 remove any terminal corro-

b Bavreay Tesming Ciaanr,

sion, and for cleaning the wop of the batiery. Brighten
the terminal contact surfaces with wire weool, apply

a light coat of vasefine and reamemble. Be sure the

verminals are clamped sighily and the bawery is
clamped securely in place.

Comililias Camna Procadury Bewrdy

Hydrometcr test shows | Batiery is probably in | Batery does not re- | Examine hattery wrminals o
all cells over 1.250 good condition, guire a recharge in e that they are tight and
specific gravity and sumaner months, but | clean; aiceriain charging raie
readingy  practically may require & boost- | of gencraior.
equal (within 10 or ing charge in cold
15 podmes weather,

Hydromewer wcnt shows | Demand from banery | Recharge bastery. Make a thorough chesk on elec-
alloehfareading 1 250 reater  than input e irical sysiem for short cis-
of Jesa, and readings (ram generaior euits, lotse conncttions, ard

ractically equal charging rate of gencrator.

withia 10 or 15 Recommend an increass in

poinn). charging rate to suit condis
Liges.

Cells wnequal [20 or | Short cirouit in Jow cell | Make momentary him I high eaie test shews ail cells
more points varias or cells. rate tevl on each cell. are within 1 w 10 wol of
tien) and highest | Evaporation cavsed by each pther, recharge battery
reading over 1.225 ging. until gravity of electralyte
spocific gravity. Unaecessary addition remaing constant for 4 haun

Cells unegual (20 or
More PoOiInts varia-
tion) and highest
cell reading §.225 or
less.

— e .

Woostpe g
elec
o wolyse by

A gravity of all eells by
a waler of amall amount
of (1400 specifie grav-
ity o less).

Short circuit in bow cell

or cells,

g
Unnecessary addition
of acid.
lLasm of electralyie by
leakage

Recharge battery, if
postible, and thea
make momentary
high rate discharge
igst oa each orll,

If bartery takes & roc

and
hirl rate test shows oells
within 1 to 10 volu adjun
gravity of all cells by ndd’nz
waber of small ameount

::::; (0400 sgeecific gravity oe



Hydeameser cesns shonm
cclls with grawvity
vy I'ﬂ

mB*F

]
Canss

Unmecemary addiiion
of acsd wo ceils

Addition of hawery
compounds com;
monly kaown a bat-
tery dape shurony.

e —

[} hwln";‘
aper
_ﬁn@ y Ngh
sy, thas candit
may be reomediod
carelul wreawmes:.

g
:
i

el

3
2
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No positive asurance
can be gwen thas
conditions arming

frem the we of bat- |

wery compounds can
be remedied. A
mumber of batiery
manulacturen con-
strue the wie of bar-
Ty sobstiont &

: for cancel-

uravity electrolye and afier )
wy 1o 1 285, Continue
until the of all celh s
conLant a period of 2
oo

Raiiery i fully charged | Excestive evaporation, | Adjpust gravity of elec. | Asveriain charging rate of gen-
m-gn utually cavsed by udguu fim- | crator and reduce the rave il
thow gravity o be overcharg.ng i wmall neCTRACY,

1.265 or lem at 80* amount of acid
F. _ (1.400 specific grav-
ity or bemt).

Frequent additions of | Excesive overcharg i Reduce charging rate of gen
water 00 all cells of |  ing. CIRtOr.
batscry.

Containcr cracked, G“Lnl! mm' . Replace with pew contaner
ditsons of water 1o | Froses banery.
one ocil of bavery.

Bulge in boucry Excrmee Same as for condition | IT high rate test ndicates any
Lainer. i protably cawed by No. Jor Ne. 4. wﬂcﬂ.hmrw

overchargng. ably is beyond repair. In all
cases, ascertain charging ratc
and roduce the rate if ooy

=y,

terminals Caumng Tpray » pomas. Clean posts os usg,ﬂjr 1o prcyenl JocoE
oa scresnals. Lead terminaly thor- ackd 1o torminals, bolts, and
coating desteoyod o woghly. Replace tor- nues. Ascertain charging raie
4 = =i sanal cable i cor- and yedece rate i necesary.
reied cxecsively.

|



Larr A

(T8
Terminal cable ive
shary

Locs battery mmalls. | Remove batiery and | Replace werminal cable
build up new forme.
nal posa

amdy

. —— e —— —

with
one of praper length, tghiea
batiery in carrier In?lh
Battery lerminals an posia,

. Tosrme Egursesy. To diagnose the condi
sons siated im the foregeesg chary, the batiery
wation must have the followisg ool

(1) An scourase hydromeser, gradusied to read
from 1.100 so 1 3235, with divisons 10 indicaie differ.
ences b gravities worhin 10 poinu,

(2) Aa sccurase ihermomeier, gradusied (o read
a4 high as 115% ¥ (Many baseries are damaged be-
cause of high temperstires; tha condithon can only
b detcrmined by meang of 8 thermomeces )

(3) A singlecell tvpe voltmeter, having a J-vell
stale, with divisions showing 1/10 volt (possibly sn
sdditional scale reading 13 volo i order 10 be able
1o read wotal batiery voluge)

{¢) A high-rare diacharge toster; this mirumenit
may be sither a singhe-cell semier or A more elaborae
type adapted 1o test the complew battery.

4 Crancovg Iwavavemoms.  Regular stacting and

e W

condition for furiber scrvice.  Such 8 banery clther
was badly overcharged or ehe may have boen (o
service lor & long period of 1ime

SRTRACT
% COMMECTION
FROw
serCem sl TILH
L AOuw]

? TIMP{RATURE Fasay,
$88d4.398858338848

TLTI2e

Figwe 31, Commiions ﬂ-—w-lud.hp
m):ﬁ-l-n#hh- F. 4

Example; A battery cell has o hydrometer reading
of 1.245 at 10° F. What la the specific gravity at
00* F* From the corvection scale, illustrated =
figure 31, it can be seen that the corvection s mimnes
28 poiew in gravity, Subtracting 28 points from the
hydrometer reading gives the correct specific gravay
of the batvery, in this case 1.217 a1 80* F.

40. Power Talke-off

a Courimc. The engine and aliernator are con-
necied by metos of 2 Thomas Ne. 312 type DF full
on the coupling is the occasional replaceswnt of
the disks. Il the alignment » mainained and the
ouis on the coupling bolts kept tighi, there will be
practically no service replacements of these o
The methid of removal of dishs for service is obviom
upoa examnabion of the coupling

b Avscssent, (1) The alicrnasor shalt & beviaghe
withan 00003 inch of concentricity with the inncr bore
of the engine Bywheel, with the subbase bevel and is
kept froe of mraine Shims are placed vader the



slicrastor feet. Mark the alicrmater fort when re-
moving 30 that they can be replaced in the exact
manner a3 in the original asembly.

(2) Akgnment is maintzined by doweks in the en-
gine base and the generawor feer.  Remove the dowcls
before attempting 1o remove the eagine or e
geserator, replace the dowels before reamombily
When inswalling the completely amembled unit = »
iruck or on a foor, shims reut be placed arcund each
lbendaton bolt a0 that whea the foundatoa boln
arc tightened, the subbase will not be dasored.

41. Service Chart
Troubles and possible causes are a1 follows

e. Exone Hamp 70 Stant. (1) Benmy. (a)
Bartery mot [ully charged.

(#) Loose battery tereninals

i) Salution low.

(1) Alagete. () Worn bruthes.

(#) Odl or water soaked

) Cail damaged.

(r) Magnets weak

(/) Capaciter faulty.

(z) Poinuwormorpined (Serinstructions herein. )

() Points sticking.

(3) Fael grstems.  (2) No fucl in tank

(4) Fuel flow obstrucied.

(6) Alr vent in fuel tank Allercap clogged.

(#) Fueh-pump filer clogged.

(r) Too much fuel. Carbreror flooded.

(/) Waser in fuel supply.

() Impeoper fuel mixture.

(A) Valves and jers clogged with gum (rom fuel

(4) Mixellancons. (s) Loose or defective wiring.

(4) Spark plugs cracked or shorted by external dire

() Spark plugs fouled.

() Cables comnccted to wrong plugs or coased
with paint.

() Throtile or governor valves Joose on shalts.

(/) Istake manifolds or gaskets leaking.

{#) Valves not scating.

{#) Improper timing of ignstion or valves

() Improper tappet clearance.

() Mufer clogged.

b, Farvty Canpymrmon.  Ser carburcior ingoruc-
1ong heroin,

¢ Excosuve Seoxs rmom Exsavsr. (1} Toe
much ol in crankcase.

(2) Carburetor needle valve open wo Gr.

(3} Carburcior float siicking or lmaking.

(4} Lubricating oil 100 thin 1o seal piston cngs.

(5) Worn bearings, rings, cylinders, and wabw
eunder,
40

4. Exrvomos tn Mursien. (1) Spack retarded
(2) Weak spark.
(3) Valves not scating or ous of rime,
(4) Exhaust valver warped
(3) Miming on one or more cylndeorn.
¢, Exgang Ovenmtarmc. (1) Lack of water
(2) Fan belt shipping.
() Warer hose obstrucicd.
(4) Waier hose oollapung
(5) Carbwressr choke concol parally pulled
out,
(6) lemproper fucl mixure
(M) Radiaior clogged.
(8) Cylinders himed
() Improper ignition t.mng
(30) Valves leaking
(11) Onl badly dilwied.
(12) Lack of oil.
S Encony Lacss Powss. (1) Vilves warped or
(2) Valve seais worn.
(3) Cylinders or paions badly worn of soored.
(4) Pison rings weak or worn
(5) Pwion rings sticking
(6) Improper fuel mixiure.
(7) Improper timing of igniton or valves.
(5) Mufficr dogged.
(%) Governor or throttle kevers looss on shafts.
(10) O%l badly dilused
(11) Air cicaner requires cieaming.
(12) Fuel not suited to engine.
£ Ewomneg Knvocxs. (1) Excessive carbon deposin
in combutiion chambers.
(2) Loose main bearing.
(€) Valve tappet clearantes 1o great,
(5) Valves mot free in guides.
(5) Worn pistons, piston pins, or cylinders.
(7) Engine overheated.
(8) Tighe pistons or pins.
(%) Loose Bywheel
(10) Lack of ol or waser.
(11) Worn timing goart
(12) Spark advanced wo much.
(13) Fuel not seited 10 eagine, Oclane rating oo
b,
& Ewcoer Mmswe. (1) Spark plugs fouled.
(2) Spark plugs cracked or shored by external din.
(3) lmproper spark plug gap.
(4) Deloctive wiring.
(5) Ignition bresh % s
(6) Improper brcaker-potnt gap.
(7} Fauhy capacitor.
{8) Cylinder-head gaskes leaking.



(7) Imtake mandold or gasken leaking
(10) Vadves warped or broken

(11) Valves or tappeis micking

(12) Valve tappen improperly adpusted
(13) Valve springs weak or heoken.
(14) Dirt or water i fucl sysem,

i Exrvoson e Cansongros on leraxs Mawe
roas. (1) Feel misrere som losn,  (See corborcinr
issractiom herewn )

(2} Valves or 1appens siacking

(3) Iniake-valve sprngy weal o broken

(4) Intake valves warped or broken

(3) Uniake wapyerts set 100 Close

(6) Incorrect neang of ignivon or valves.

(T) Intake mardodd or gaskon leskng

(#) Cylinder head gashoet leaking,

1. Poos Cosrsemeos (1) Valver not seating

(2) Valves or tappeus stackang,

{¥) Vales tappess =t w00 clasc

(4) Vadwes (ncorrecily taned

(5) Weak valve springs

(6) Pison rings sticking, weak, o0 wom.

(7) Loose or cracked spark plugs

(§) Cylinder bead gashet leaking.

(9 Odl wo thin e seal pison rings.

(1" Scored or warn pmeons or cylinders

41 Alternator

e Iasuramon Ruarascs. (1) The insulatson re-
sistance of windings b measured, wsaally, with an
imstrument called & megper.

(I) No new machine should have an besulation
resimtance of lem 1han | megobm,

(3) lesulation resssance of machines in service
Wl be checked perindically 10 determine pomsible
deversaration of the windngs

(4) Thin measurement giver a0 indication of the
condhtion of the imulation, particularly with regard
10 moisture and dir.  The actual value of ressstance
varies greatly in different machines, depending on
the wre and voltage.  The chicl value of the measure-
ment, therefore, i m the rolaiive valees of resistance
of the same machine taben 31 variows times. Dwuring
a drying-oul run, for cxample, the insulation resin-
ance riscs &8 the winding drics out, although i may
sl sppreciably st firm. When measuremsents ane
made 8t regulsr imtervals, with the machine at the
Eaee teempeTature a3 part of 1he maintenance routine,
it ' pemsble 0 detect an abwsemal condition of the
immdation 3nd ke ncps 10 remody it before a Gaidure

(3) The imsulation resivance of sator windiogs of
machines in good condition s computed as follows

l-ll-:lolﬂldl*
Raucd kva + 1,000
100

Remstance (phaw) =

b Peorecrvon, (1) The machioe should be peo-
wected carefully againat mossture, both before and
alier crection  Water or meam from leaking pipes,
rain, snow, or condensation from the smosphers
shonald be encluded. |t s particularly laporant to
keep ihe windings dry, snce moliture lowors the in:
wilation resistance and incroasen the likelihood of o
beeakdown, I a machine b brought lrom cold pur-
roundings inio & werm reom, it thould be keg
covered wetll U lemperscure has riscn 0 ronen
IerEperature, W0 prevent condensation on (e windsng
and other parc

(2) Care should be taken in tramiporiing and
handling the machine 10 soe that the windings are
not demaged. A blow upon any part of the windings
s liakbe 1o injure the imsulation and resul ia & burn.
out of 3 coill.

¢. Cotanovon Rinoy ase’ Bausuza. (1) IF spark.
ing between (he brushes and the colleciar ring cecwn.,
ihve following goinis should be checked

{4) Brwsh prowure; it may be that the pressure on
ihe brushes s insufficient 1o make them follow the
ring surlsce

() Brush-holder vibrathon

{«) Brush chatier.

() Onl wapeor.

(#) Collecior ring rough,

(ﬂwﬂﬂlﬁﬁrhﬂﬂﬂ in certam cases
byy the use of 2 more abrasive bruth

ﬂ]%mh“ﬂmhm
aggravased by any of the camses of sparking at the
hrushes, and il the same remodees are applicd, it can
generally be improved.

4 Sur Rowos (1) Skip rings should be main-
wined prooth and true. Grind or wern them of
necessary 1o restore 8 smooth and tree serface

(2) Occasionally ring wouble will arisc from a ring
nut being of uniform hardacs, and wearing unevenly.
Such a ruag should be replaced.

(3) Collecwor ring trouble is scldom due o high.
current demsiny, as the maximeem curren! denasty, 40
amperes per inch, of less, is well bodow the inaxomun
density sprecificd for the brashes

(4) The beushes used should be bght in weighe,
with a fairly high curremt capacity aned shoudd com-

4



wain a deght amount of abrasve material. A waahlc
grade is furnishod with the wachne, and for the heu
resules thes grade showld alwans b wicd.

r. Bavuees (1) Brushes shosuld make good con-
et wich the slip rings adong the whale face of the
sk, Il scocmary, growd ia the new brashes winch
Boe sandpaper.  Maimian & free sliding Bt betwoon
thoroughty

(1) Theee are vwn ollocwor rings made of bronee
aflen  Broshes supplertd on (host machanes 30e metal
graphic and should have a brush pressere of appros-
imately } pounds per square inch.  There arc two
bruahes por fing.

J- Orgnaviom ano Cane of Bary Beaniscs
Quictrew and e of hall bearings depend largely o
cleanhiness and proper lubcw stion,

g lmwzenox. (1) Whea the gonerawor i in-
salled, make corain that the roldr turel casily,
parsculacly i the grocraior b met stalled woul
some months alier being thipped.

(2) Never open the bearing housing wader much
conditions in which dirt might enter

(3) External imspection of the gooerasor at the
time of the firm greasing, soon after it B put 1o
operating gquictly and withowt undue healng
Further inspoction will mot be neccmary except 81
infregquent intervals, pwohably at greasing periods.

{4) Il pracucablc, it & desirable for the mon
satisfaciony service 10 open the bearmg housings once
a vear, or after 5,000 hours operation, 10 check the
condition of the beariags and grease. I difficuli 10
wmapect the puliecy or pinion-end bearing, the condi-
tion of the bearing of 1he oppasite end will ussally
be reprosentative of bodh,

(5) If grease deserioration has occurred, or if din
the hounsyg party should he thoroughly deaned out
and now grease sddod.

A Cizamtsness. (1) Because ball bearings are
sepstive 1o small amounts of dut, they mus be pro-
secied a2 all times.  §f necesary 1o dis-asembile the
bearmg howring, ferwt thoroughly remeove all dirt from
adjaceat parts, 30 60 durt willl fall wpon the bearing
or imicrior of the houming. Cover the bearing and
tmicrsor of the housing with chean wrappsng material,
of they are to be kdt dismanticd and exposed.

(Z) W dirt or deierorated grease s found in the
housing or hearing, the parts should be thoroughly

thas hquad @ romain on sdjacent gemcraos windings) .
Ia swme cancs, 31 imay be mctoildsy 0 Feamdve catrely
the bearing from the shall, in onder 1 closn @

i. Meonamcay, Dasage. (1) In mounting or re-
mowing heanagy, prossure should be applied aaly
aguinu the inncr race, Alwayl uRng A& dlocve i
anciher indcrmediste piece, il mounluAg o romaval
a accomplabed by hammer biows. Cover the boar-
ing carclully during these operatioms Wl there is
danger of flving parucies gerting in among the bear
ngr  Newver attempt 10 remove & ball bearing by
excriing prowure aghinst the outer race, iz can
cause servous damage 10 the beanng

[2) la mounting or resnoving pulieys, couplings or
pensons, the bearing must notl be subjecied 1w axial
prowure, capecially hammer blows (driving accouries
on the shalt with & malier). Any presure of (his kind
thould be wken by supporting the opposiie end of
ihe shal againat 3 stop of some kind.

J Seame Paxmi The clocirical spare parii on
this set consist of exciver and alernsior bruthel
When the brushes have become 30 worn that correct
spring presure cannot be obtained, new brushes
should be isstalled.  'When new brushes are insaaliod,
foliow watructions at listed under bruthes.

k. Fuasose Excrrea Fias. (1) I the excier
Bicld boses jun resicdhual magnetisn due 1o vibrasion or
other causes, this may be reswored by pasing direct
current through the field. The 12.volt banery may
be wied for this purpose. First, raise the brushes in
the brush holders and place a piece of heavy, dry
paper berwoen cach brash and the commutator.
The bickd leads are marked F1 aod F1.  The posivive
terminal of the battery should be connected 10 F1 wnd
the negative to FL

(2) ¥ eicher barery werminal is grounded, it & not
meccsary 0 remove the ground; however, the
corropunding Gcld lead showld be grounded.  Towch
the other Geid lead to the othor battery tcrminal;
hold it there for a few scconds and then rolesse
Repest thia operation about 10 times. Tapping
the cxcater frame with 3 hamumer during the applica.
on will help to rostore the residual magnetisn.

{. Rowisomec-Matinial. CLASRFICATIONT. A Carc-
ful analves of what constituics rewsoding matcrial
different typs of rewinding material have byen pre-
poared.  These classfcations will mect all conditions.
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Tadie [ Faal and ludewiani inviamandiatins ihaet
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Pt pring e s Pas Tre [ - L ‘i" b,

Gas tank. g Filler spout top Gas | 15 gallons. 6210 )
(Rear of engine) MNw Nx ad.
Crankcase Odl fller spout on | OF | 28 quars. AD-| SX, | & 5
Aur cleaner (ar miﬁd OE E_-g Iu' 5 5
mae 1
. engine. pint.

Ol pressure gauge. Right side under gas 20 = 30 pounds. G
Ol fver Mo G400) | Right side of engine. | OF | 2 quars. C |
Cylinder ) breather. Top valve cover Dy | Clean in odl, fued, | B
Craskcase breather Onl filler spout Dry | Clean in o, fucl, | B i
Carburetor ard governor | Ol can pointa OF |2 dnpmh pot. | B !
Water pump. Grease WP | Tura down soug A ¥,
Magneto. Cam fely wich. OF | 20 ) drogne C 5 5
Charging Two cap cilers OFE [ 8w 10 C
Asmarare plug. spply | WB | 3 ounces E-F | ¥ v ¥
= - 0 bearingy BR | 1/2 huld.

Movis L. ALewry B bean mrviie; l—l-wnummn-m 138 avarn D—Mandhily, $17 bows
werviee; -r!.Ml-n-ﬁ-:f 5506 howry of worvse; bow-presters suts-
T Py T e S T T LS

VS Acesy 2-1008 Na. T = F;
L I west s bmanel, oo pmmwmer grade luletcast,

43. Lubrication

Sece tabie ), page 44, for complete lubrcaton data.

o. Ow-Pazsuns Cavce. Normal oil pressure for
the engine is 20 1o 3 pounds under average condi-
tiorm. Extreme izmperatwre of load conditions may
cause IACHC Premurcs 10 vary.

b. Excoe Casxzcass. The oil in the engine
should be replenithed daily, in order 0 maintain the
level to the full mark o the dipaick. [t is emential
that the oil is drained and rcfilled with new ol ar
varsoud istervals. Draining the ol whale hot will
aul in the removal of sediment.  Afier draining, re-
Bl w0 the proper level

. Cigamme On Pas. (1) It s recommended
that the crankcase handhole covers be removed for
inspection ot monthly iniervals or after 512 hours of
service. The oil-pass and oil-pump screws should be
thoroughly cleaned of all shedge. Use a2 brush for
cleaning; umﬂﬂh-&aumﬁq
lint may cause clogging.

mmm&w&nﬂwimnh
o ml contamimation caused by cxhamt gases which
poss the pissors asd come in contact with the oil,
comdcasing and formeeng 3n acud. Ty condition well be
Jumad more aftrn and v @ growter extend mhen ou eugeme i
44

speraied of lse losv @ Gmperaiwe. When draining the
ail, if it appears to be thick and congealed, the oil pan
should be thoroughly cleaned of all sludye,

4. O Fiurss. Renew the oil Rlter clement and
inspect the bottom support plate and top case cvery
Iuhndmnwm&:ﬁlhqhu
get black and dirty. Remove the draia plug, and
clean it thoroughly 10 insure a compleie scal when
the new refill cartridge i inserted.  Run the engine
for at beast 10 minutes, thea check the fittings and the
cover for leaks. Check the ol level in the engine
scrankcase and, i necesmary, add ol tw bring the
amoust in the crankcase up 10 the proper bevel.

& Lusmicamon of Watea Pusr. Turn the grease
cup down saugly a1 regular intervals as roquarcd.
Use high-temperature or soft, waler pump grease
{(=wacrpraol) V,

J. Lasmcanicn of Govenson.  The anly part that
requires Jubrication i the connecting linkage 1o the
carburctor, The mternal parts of the governoe are
hbwicated by oil introduced into the govornor housing
from the engine.

g. Lusmcarios or Macssto.  The cam-lobricat-
ing wick i sawrated with U, 5. Army 2-108 Neo. 2
grease ol the faciory and should be redubricated
periocically with 3 small quantity of SAE 50 o



The magneio rowor ball bearings are packed anly al
the time of overhaul with the high temperanwre L. §,
Army 2-108 No. 2 grease, and reguiire mo habsrsoa tion
between overhansl

A Lussicamon or A Cizawnn. Unscrew the
wing mul, remowe the amembly, and the entire devicr
will be open for inspectson, Dispose of the accumu-
Inted dust in the samp, snd refill o ithe lower bead
with the same grade of oll wed ln the crankoase
Clean the Riwer clement in oil, fuel, Diesel.

Nors D ot use goesdine oo clean (he lomen

i Lumsscamon or AcTessaron aen StanTes
Movos, Add 8 10 10 drops of il to each hinge-cap
odler of the alvernator every 128 houny of operation
Siarting motors have thiee oilless bushing bearings and
require no lubrication.  Mowever, when disassemhbled
for cleaning, add » few drope of light oil o cach
bushuing
Jo Lussscarion or Acveasaron, Every & monihs
or 1,040 hours of operation, s eharge of grease should
e pdded. I enperience indicates that thase quanl-
vhes result in & warplus of grease in the bearings, the
quaniily showuld be reduced or the gremsing periods
lenghened, or both  The deal condition b1 1o have
the bearing housing be from one-thied 10 one-half
full of grease. The surplus grease sump below the
bearing should be kept empry st all times

k. Avreasasvon loescmos, Il praciicable, bt s
desirable 10 apen the bearing housings once a year or
afver 5,000 howrs of operation, 1w check the condasnn
of the bearings and grease. I grease deserioration
has ocourred, the boarings and housing should be
thoroughly cleaned and new grease added.

I Excastive Lussscamon, (1) A ssadl amousr
of lubricant, sullickent o maintain & Alm of bubwicani
over (he sarface of the balls and races, s emential,
Ton much grease will couse churming, overheating,
and grease leakage. |l grense beakage oecun, the
bearing has been overfilled, or the greass used w nol
suitable for that particular application,

() 1M high pressure guns are used, great care should
be mien 10 avoid overlubrication

b -

&
L] "

" lr*lJl
e i

mﬁwr—ﬁhm.ﬂﬁlﬂld**
bearing [arthest from the body of the alicrmator, A
waufficsent charge will lorce the old grease through the
rolling members and out & partially resericted escape
pont during operation.

m. Lumsscamon Sormouie. (1) At the begianing
of operation, or every § houns, perlorm the following
inspecibons and opersliom:

() Check odl bevel, keep o the full mark on the
diptick.

(¥) Grease water pump, turn down one complee
Hrm on grease Cup.

(2) Ater every 31 houm of service, perform the
lolluwing imspeclions and operation:

(¢) Check the air cleaner, and maintain the oll
lewel 10 the bead.

(#) Reflll warer-pump gresse cup if necessary, and
wern down sougly.

() Lubricate gowernor \o carburetor conneniions

() Keap tha cylinder head and crankease breathern
free from dirt; when necessary ramove, wash in gas
oline, sed dry tharoughly.

(Y) Alier operating the englnn | week or alinr
every 128 bouny of servies, perform the following
ajeei Al o

(a) Saturase magneto wick with SAF 50 ol

(#) Lubricate banery-charging alternntors and
inapect battery terminals, divan corvosion and apply
vaselne oa terminals

1) Change cranscase odl.  Dynin while oil is warm.

() Wash carburstor aie cleaner (Rleer element
may be rinssd Jin thin oll ¥ neccmary,

{#) Cean odl fhter and exchange cartridge

(4) Alter operating (he engine 1 month or afier
every 512 hours of service, clean the oll pan of sludge
and clean the ell-strainer scroen on the oll pumps

(%) Semianmually, or alier 2,048 hours of service,
lubricare the aliernator ball bearings.

(6) Aanually, or after every 5,000 hours of service,
perform the followlng:

(#) General inapection of power unit.

(b)) Inspect alsernnior bearings, clean, and repack



SECTION V

SUPPLEMENTARY DATA

44. Table of Replaceable Parts

a, Escme
el Be Sk Ba B e F enitma l._-'u-tl-
{1) Cranksbalt (Lr Rei pari numbery)
i Crankshaft lecudes nest thres items Tramsmit pew - AL=)T2
asembly
2 Soad Cranishal: fange Faston crandoashalt 10 Sywheel 105338
| Kev Craniahaft gesr, Woodreffl Fasten gear i shaly =15
No. A
£ Coar Craniahal Drives camshali guar 26-325%
5 Key Cranlohalt puliey, Woodraff Fasten pulley 1o shali 09-1%
Mo A
A Palicy Crankshali Drives (an and geaerator belty  3=518
7 Jow Crankng Fou marual martineg Po-27
(¥} Crandves (Lr Ra perl sumbery)
12 Crankcase  Parn BI0O5—43 10 01940, incl.  Inclose maving paris of congine AJOD-149-§
starmbily
1z Crankcase ParuBl0S-4lw 644 inck  laclose moving paris of ongine  1A100-149-5
assembly
12 Crankcase  Parts BI05-43 10 Té-4], incd.  Inclose moving parts of engine  JA100-149-5
asernbiy
13 Suud Main beari (wed wp 0 Secure bearing cap B105—)
serial Nb.'ﬁrll_'l ——
13 Cap screw Main used on serial  Secure bearing cap 4217
No. 159%81 and up)
6 Cap Beanng, front maia Suppor beariag shell 4177

Fapmer I®

et daflvi fuetis i



el Mo, Siesk N, Hime Tanmiphan Fenctian My gt M

16A Cap Bearing, center main Support bearing shell 4-181
168 Pin Diowel, for rear bearing cap 17-400
17 Cap Bearing, rear main, includes Sopport bearing thell Ad-1T8
pary Mo, 17-297
1% Pen Thrus washer Secure thrust washer 17-29%
M N 5/8", 18 hexagonal, casielawed  Secure bearing cap B53-2i
| Tuhe Rear oil Carry oil 1o rear bearings 55300
13 Tube Fros oil Carry oll ta front bearings 85-304
75 Puishins Front and center camahali Front and center camahafe 11=154
bearing
1 Besshine Pear camihal Rear camabhall beanng 11=1}}
25 Plug Welch, * Prevent oil leakage 01940
2 Serew Parker Kalon, Na. 2x)/16", 03=2001
type U
b ] Plae Name _ 6248
0 Srd Cylinder head, 1225 1/4" Secure cylinder head 104=232
] Seud limder head, 1/2"x5 3/4° Secure cylinder head B105-3
| Sl Ol cleancr, 5/16"x1" Secure oil eleaner B105-2
¥ Srud Water pum hrwu:. Hold water pump assembly 105=24%
3/8"x1
1] Squd Ignition wire hrnkct §/16°x1° Heold ignition wire assembly  BI05-30
1 Shell Bearing, front main, 2 Support erankshaft journal 21=348
3 Shedl Bearing, center man, 1,»’?' Support erankshalt journal 2t-347
36 Skl Bearing, rear main, 1!2 Support erankzhaft journal 21=34%

-l' hl
I m

rTne
Figuer 1. Lompibsdinai ol ikraagph soging.
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W anber Thruta, Fede miun hwaring
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2 Gasket Oil M,r.tmu Prevent ol leakage 16907
S Capsorew  5/16"=18x7/8" hexngonal 0119
i Lock washer &:’ 05-50
5) Seal 1, Gl Prevent ofl leakage 125-47
55 Plag Pipe, 1/8* ani-l
w Plug PFipe, ) B° connersund, qpu ial n11-103
&0 Tappet Valer Tramemiz molles (vem cam  2)=12
w valve
61 Rod Push Operaies rocker arm 79=12
e Plate ratrug on 62-110
o Serew Parker Kalon, No. 2, V116", 62=2001
v
Stud Ol lime clamp, 3/16°x1° BI0%-19
(3) Bell Mamning, Mynshenl, and conpling (Le Kot part mombery)
&0 Maoumng Bedl, wpper hall Haonste By hee! V=22
L2 Cap mrew  Va"=18x1 1/2" hexaguasl Fasen bell houting J-37
L} Wire Lotk cap screw in place 0 -44
. Cap srew  1/1°=1 Ja) 1/6" hesagunal 02-
Lock washer 1/1° : 0353 |
1] Flywheed Includes ring gras Lqualize iorgue on rotaling A9-486-)
L G Ring, 8/10 plich Conneots with cranking mosor  Ne=270
r
'™ Nuwi 1/2°, 2 hexagonal, daied - H3)=2%
R Pin Couer, 3/32°x1" 1)
ok Cap screw  WE"-16x1 1/4" hexagornil 34200
il Lock washer 18* J D5=5)
91 Key Furnihed with alierasuw Comnect alicenator shall 10 00213
3 g:d w : I nebone coupling H&;;ll
) e “~16x5/F" henagnaa -
” qu* . Aesible No. 312, in- € sl 1o aher- ATB-286
" " e Coaneet t o plier-  AZR-2!
cludes next seven e natos ﬂ-
. Platc Frywheel adapter o2
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Bel By Dad s Bamr e imi T v Vgs ey gt Ba

| S Ceaucy "MTsD

Hub Brar I‘;'*-._r-; 7 i lsay | s
#wa wd
F-"-{_’_- Lameinaies! Bendde | 30 g ST
| 1/ =207 sgwves 10
W ik Beselod, 1 ¥ 96 S
o A 17 -M “Suavas 18
v . g e (f i Bei parr pemmbei
| Meiwr o affg | o i 1 e Bii Tra Pl fufia o . g
romd
R o
Pland o C e o rfudd lwarmimg =% i “
<N T
L e Lmmee 1aong rom] Las . Fames cetigves ias podfiad mali : i1
70 hrvaponal spevasl e
4 Sheil Bearing, connecisng ros Faster cunmefrine o 18]
LT A rranisha’
r-_.l-;' W Faios ey Clamg P atacy PO ety ¢ inem " ¥
e B [
% Wirw ijl,in. :‘1i FIP WiTw | ol 32 o)
P Cotser. 1/ 301" 1 <13

Figues B Posies jasis mos

(%) P (Fr B femw] pwsiber g |

1in ] [ s tsbes s et Lasuhamgrs Tramste mwer IAK MNE-1
avae-vub il 4 VT bowe, & = | rviie

i1 Mok g Fuae ~am Ft'rl. ﬂ-'::lrtrg B prestony pen M35

I Pan Fesos Helds commex timg rod s jestem BIT-17

11s Bire Compersian, IP.0 Seals puewey IR-7%%

4 1/T=1/%
157 L Od. P4 171" Towradn purwre I8=114



Hel, Ba,  Bisak W,

LT Maiuripliam

TL=Tia5

! f
125 126

Figu ST, Cowmahalt pavid dagn

(6] Commilsnl? (lr N pari Al )

Caimiaali

Ky Cinmehaly gear, Wood rufl
N'.l l.l

T Clamahals

laock washer Cuamshall gear, special

Nut Camashalt gear, 1 1/8°-12
apecial

Eetainer Camahali

Cap swrew  §/16"<10x3/4%, hexagonal
Lok waihier %107, apecial

Supgorts cans mnd gear
Laocks gear 1o shall

Prives carnalall
Locks mut in place
Fauens pear 10 thall

Aalels support W0 gend
Faven rethiner (o gear
Lasch eap screw

126 138

Figwre 38, (K pawmp arrembiy,

&4

51
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(T) Labeication, ol pusnp bines, and lier (Le R port aumbers)

130
1%

N
132
1%

1.5
138

1Y
133140
| Ja=14)
133142
14%
jaR
149

e

Ohll pueng Inchades TAIM-260-3, plu Pump ol A1 Y2002
sainbly pares 27=250 w 19=13
Ol pump  Inclodes bushings Pump =il LA13-240-2
assemmbly
Biahing Oul pump body Bearing for od pumgp shali 21-3%
Shaft Ol pamnp Transmit power 37850
Key Pump drive gear, Woodrufl  Lock drive gear oo shalt -6
No. b
Ceae Purmp drive Drive pump shall 26-327
P Taper, pump drive gear, Hold drive gear in place 010-29
Ne. 2,17}
Shal: O\l pump idier gear Support idler gear 7130
Koy vl pomp pear, WoodrulT No. & Lock pomp gear 1o shalt [ B
Covad Ol Prath b I‘um.p ol 26-%19
Wre Lock, ol pump geas Hold pump gear in place bd=-1
Cover (] pomp [nclose pump swemibsly 14-%%%
Cap screw  1/¢"-20x%/8" hexaponal Fasien cover 1o pump 6F=3
Lock washer 1/4° Lock cap screws in place 0y 49
. .v\.:
-, L
"MIOS

6l 163
32 |\ 162 |
gl -4
0 o
- Oy O O
- 0o O
“aog

M!6

Fagamy Fi Ol S pairis fewr,



Rel M. Steel e Wame S par] He,
144 Screen il pump Filter il 43-70
145 Wire il pump screen Allach screen o pump 61-5-2
146 Gasicet Ol bady 1o cover Prevent oil leak 16 M)
151 Cap screw  5/16"-18x1 1/4° henagonal 0z-21
152 Cap screw  5/16"-18x}/4" hexagonal 02-18
153 Lock washer 5/16° 0550
147 Cover Ol pump Inclose pump amembly on 14=5%=1
drive gear end
e ﬁ‘ . 1/8°, slotied 19=-11
150 1 cover Aangr Pravent oil leak 16=635
6"-18x3/4" hew l;ml
154 Cap swrew Fasien cover 1o pump 02-18
1544 Liock waber 57167 / Leck cap serews in place gi-.’ﬂm
i Plug &a 1/4° countersunk -1
156 Solag Ot pi 20-236
156 Spring -oeliel plunger "
LY mqn Dul H:Hd' 25-54
158 Gasker m Bl6=117
15% Ol fer ltﬂ: | £ Gald), includes Coantainer for filser unis ATT=176
parts ma.rtu:l'
160 *Element For oil ﬁilﬁr. Briggs Filters ol ATT=180-
mode] G-41 : .
M4 *Gasker For wop cover, Vellum Preveas entry of dirt and dust  Briggs M-4
=16 *Strap Mounting Attach filter o engine Brigge M-16
M-1? *Flug Drdmwmgr Drain flter Rriggs M=17
M 50 *Fitting Restricaor, braw Connects 1o brass street el Briggs M-50
M-10% *Cap screw  Bar handle Fasten 1op cover sssembly Brigge M-105
M=107 *Warher Cork Seal for top hold-down plase  Briggn M-107
M -108 *Nut Chech Fasten w;. cover agd ‘:ap hold: Briggs M=108
I WS ¥
M-1i0 "Washer Steel Bearing surface for spring Briggs M-=110
M=112 *Spring Haold down Supplies pressore oa sop of  Brigge M-112
 hold-down plare
M=113 *Cover Top Cowers fillter Briggs M-113
M-114 “Flarc Top, hold down Hoids filter element in tﬂ: Briges M-114
M-116 "Washer, Bearing surface for bar handle  Briggr M-116
copper
12 Stud Ol filser upport, 5/16°x1®  Hold filler support B105-39
161 Washer I‘h% /16 063
162 Lock washer 5/16 ” 05-50
163 Nut sfl&". 24 hexagonal, for 04-607
No. B105-3% :
166 Line i, ﬁl}u inlet, Titcflex metal, Comducts dirty ofl 1o Rlier AS55-(42-5
10 1/4" long
167 Connection . 90° brass sireet ofl Caonneces oil line 10 filter 33-542
169 Line flter outlet, Titeflex Conducts clean odl from Rleer  ASS5-642-7
metal, 21 1/2° long
171 Connection  Filter lines, 1/8° brass ni Connect filter liner 33544
172 Linc Qil, 1o hu}d Ti Conduct oil 10 cylinder head  ASS-042-4
mcral 16 1/4*
173 Coanection Gﬁ.ht-ln-d oil line. 1/8", Connect eylinder-head oil line 33542
90" bras street cil
174 Connection  Cylinder-head oil line, 1/8°  Connect cylinder-bhead oil line 33544
brasm close nippic _
175 Connection O8l line crankcase, 1/8" brast Connect crankcase ol Fine 33-544
closs o
176 Conncction g line, 1/8" cross Gu-rmn:'l line 54-101
ida Gauge . Fecord o prassurc G080
17 Line 08, o oil . Titeflex Conducts ol 10 gaugr AS5—642-R
. metal hose, 29 3/47 lu;
() Conncetion O8] line 1o ol gavge, 1/ Cunneces oil Fne 1o gauge 33-544

bra= closs nipple




Bl Me  Bech B = T i [pe——y Iy et
1 Lise O, » Condurts ol 1w ASS-8A2-¢
evcsal bone, 22 | . |
Connecticn (N Ene @ govornoe, 1/8°, %0*  Conncens odl ne 33542
bram street el
180 Camtarne tumn CH: @ I/ Cosncou ol line 33444
18 Ol e 8340
hm-m Ty 0550
N 1" -2e O4-62
Tee from, ul 13554
Elbarw Beam, 1/4"%1 /%", special 33-547
Ling Onl, v=rch o ALS-642-1)
preware ey
Nipphe ll-:d-:. e 33544
(8] Cplinder head (Le R part mumber i)
1w Crlunder Lechades para 6413 1o 1 st o : ol 1A2-14%-)
i ~ Tl
[opraconsl )
1% Cylander | nchudies | nclose s of IA2-14%-)
hrad 20-279, imet pr-emr . S
snarenhidy
1" Crtnder Includes pars 64-3) w0 Inchome moving pars of JAR-149 )
b add 81=59, el cybades head
complete
ammemtdy
" fnsert  Sesi, exhoust valve Prosecy valve 64-3)
" Guide Intake valve Gusdes valvr 58-26
" Covade Exhaust valve Cousthes vabvr 58-27
1™ St Rocker-arm bracker ﬁmnd- e shali 105-216
195 Soud Mandodd Supgurt mandold 10510
Sewd Spark phog shueld (mot illus- 108-M%
1% Vater Intake Consrols fow of fucl w0 com- 15200
bumtson < hamber
197 Valve Foahawm Controls exhaum gases 15-201-1
194 Sprng Valve Seat valves B2e-2%
1} ) W asher Valve sprng Rt vabve ppring 20-I78
X0 Laock washer Valve sem, special Locks valve stem to washer  20-279
21 Lime Of, rocker arm 10 cylinder  Conducs oil AS5-51-24
head 1 16°x8"
o5 Iﬁ-— lochades siceve and plags Mowunts rocker arms ‘TATT-4M
-ﬂr
p ) A-19-2 w 61
20, Sherwr Rocker-arm shalt Connection o ol lne €341
x7 a Secal shalt 1557
ne _ Intake schodes and Operases wabees ASS-19-2
ameenbly parts B3-25 and
212 Body dem rocher arm pumiioo B3e-25
213 Nt Laxk, bolt  Lack boit in posicion B5)-g
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Washer Rochor -arm beacher sind, i -
_ 6" pdaan
m Lot Cylingber bvad Prevent gus keakae L 43
(;}'ﬁ*- ot | nres BA-508 g Ad-535
head =03, ol
Comet
wvacryhi
e Cover Usdindber loael Cover cylinder bewil puiris L4 555
 ad ] Recaitver Ast-Maer LU, wvclodes Filters air inaalor wiviv gyl ATT N
parta 235A-233E -
¥IIA Eeroatteer loscdahes aannm plmiv Holds breaiber chrinseni FARECH
Lingr Na =%
LN | whl“lm Holds breaibes ebonuil A0-003
i Boratteer Fibiers dire and duse feom aee 2018
clomeni intake into emgine
I At Wing, 1 8" siandard VA* Faviens 10 in place 04 - 1002
kil Lack washer Benring for wing ni 03«51
" Sevew Becather, Parker Ralon, 1y ny- 1534
£ ssove head, Na. 10, .'l-"F’
m Coamilorn Bacathyr Dirn seal 1644}
b4 Sown Cvlinder head cover, 7/16"°=  Fasten cover ooy binder hent 041129
20 Acarn
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ol Be  Bieck Wa L ] Fumctias Mk g My,
35 Cover Ceear Imclose gears 14=540-2
236 Gashet Gurm{wpﬂi' Seal gear boumng 16—650
Ed b Gasket Gear covor (manifold sdc) Scal grar housang 16651
138 Caskrt Gwm{b-u) Seal gear housng 16-652
b ] Ganlet cover {magneo nde) Seal gear housing 16-653
140 Retainer 212, 1D Prevent ou! leakage 125-58-1
) Cap screw =16x1 We¢* Anach gear cover 02-%9
144 Cap screw  V8"-18a1 1/2° Astach gear cover 02-38
iii l',:'.twuhﬂ%fl" Mo 7, 2 lang Lock cap screw 3353};;
41 ' N
0 N 7o 04-60)
(10) Canermar drice assrmbly (Le Re pori sumbers)

260 Coowermor Inclades pars 156-51 10 Thive povernos 2A116-51
drive 28159, incl
(opeiomat)
240 Governor Iocludes pars 116-51 s Dyive governor - 1A116-5)
drive 16473, incl.
%0 G-unr Includes parts 11651 Dirive governor Al16=51
drive. 125-54, incl.
240 Crpvsrmos deive laclose po drive 116-51
261 m Gowersor thal:, fromt Bearing for goveroor shalt 21-3»
%2 Bashing Gowversor thalt, rear Bearing for governor shali 21=354
263 ol Lubricate shaft bearings 202-1
263A o Hold o dinger in place 26-310
264 Seal O Prevent oil Jeakage 128-56-1
145 ltl:jr Includes buthing Mownt: governos Ad-167
266 Posthung ’ Goversor drive pinson Bearing lor governor drive 21-327
267 Gaskrt For bearing cap Seals bearing cap 16-87)
268 Pnion Bevel, governor drive Drives governor 26— W0a
269 Cear Bewel, governor drive shaft  Transmits power to pimion  26-503
fromm drive shafi
0 Fin Tﬂp;.rhrhdﬂ.ﬁmi. Fasters gear 1o shaft 010-42
]
m Shafe An_rph:wr Tranamit power I1-1325
m Gear Acresmory drive shalt Drives drrve shalt 26334
73 P Tﬁ'}_ v h:h: geae,  Fasens gear to shalt 010-42
|
74 ur. Woodruffl Locks magnew coupling to -6
ey [ mnhnﬂ;t‘ -
s Comeplimg Magnew Couges ) t
< Cap srow l’-.r:;:cﬂﬁhﬂn.w- Suppors shalt bracker  02-36
S Lock washer 1/8°, for No. 01-36 Locks cap wrew 05-51
%) Gaskrt Driwe shaft bracier Scals beacket omncction 16-669
[11) Gorermer controls (Le Rox post mmmbers)
=S Crom shali  Goversor aperating, including A2T-1152
amcmidy mcxt fve e
285 Shoafr Ciross 71152
e Conrpling Ciras shaft Cisnmerts ovoss shalt ER-232



Bl B Shecck Ma. Mams Doyt Fumetion LT
m Fin Tll_pﬁr for coupling No. 000x  Fastens coupling 1o shalt 010201
i Screw Fu; Hlehil-'l‘ﬂ. No. 10- a3y-2

h -
288 Lever Covernor-operating cross shalt  Trammits motion 4493
%0 Rod Governor opevating Transemits motion 47-264
™ Fel Clevis, governor rod Adjus bength of rod 03 -2
o N For No. Ol‘:-l. 1/4°, 28 046
m Pin Clevis Pivoa for clevis 031=h2
o Fin Cauter, 1/16"x7/16" 07-2
il Rl Governar control spring Mounts spring 47524
5 Ead Clevis, ugruz o Adjust bength of rod a31-2
G Nu ru:nr:lg. 11-2, 1/4°-28 hevag- 04601
% Pin Clevis _ Piver for clevis 03162
Pin Cotter, 1/16"x7/18" a7=2
b} ?fnmr Governor control Supply cushioning force 24300
m wide Governor spring rod, incledes  Support governor spring rad  AJM-38
assembly bushing
L Bushing For guide I::ng lor govermor sprieg  21-345
Nui For guide, 5/16"x18"° 04102
(12} Manifedd {Le Rei pavi nombers).
= Mandodd  Includes Weleh plugs Houses intake and exhaus AID- 3551
by maniolds
e Mug Welch, 1 1/47 diameter 019=(0
401 Gaskot [ ntake Prevent leakage 16=630
w2 Casket Exhaust center Prevest leakage 16-845
) Casker Exhautt end Prevent leakage 16-612
04 Washer  Plain, 1/2° B20-1
05 Collar Manifold center outlet Connection for manifold 3-94
it Nut 1/2°<20 hexagonal (4605
410 Valve Butrerfly Open and close manifold 15-329
11! Shalt For valve Turna valve 17-1327
e=2 Screw 1/8"-40 Aat head M-187
s Bracket Inclodes stop pin for siart and  Mounts valve control AllG-52
ey sop conl
Cap screw !’a:r gontral bracket, 1/4°-20 02-10
45 Lever Control Orperates valve shaft 48439
e Screw For control lever, No. 10-24x 03-92
17 fillister head
418 Fod For control bever 47-542
0y For control bever rod 24-308
420 andle For control lever Operares control bever S0-84
a2 Plug Pipe, 1/8°, slotted 1713
e Cock Dyvain, 1/4° male, 1/4" fomale 15238
(13) Maffler (F2 Rui paet sumbers).
BO0 Mudbler Houses muficr baffles T8-73
assembily 3
f rd Pipee Exhaust Prusvides exhaust for guscs 33-178-23
803 Packing Retainer muffer M-426
B0s Packing  Mufller, 3/8"x2¢° 16-884
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(14) Water pump and fan (Le Rei part sembers)

Water pump [ncludes A13-360-1, plus Pump cooling waier 1A13-360-1
assembiy Hema marked
470 Body W:f pump, wchodes next  Frame for pump Al3-360~-]
e
a7 Bushing Beasing lor shaft 21-368
4T2 Wasker Thrus Inrm‘tl‘m shalt 20-373
73 Bushing Bearing for shalt 21-367
an Pin Bushirg Fassens bushing in place 17-418
475 tShaf: Water pump Mounts impeller and fan bty  27-1381
a6 A\ asher Seal Bearing jor beliows seal 2379
o tBcliorey seal Prevents water beakage L
aumembly

4Te il Water pump Forcer water throug W=
480 fHub Fam Mmul‘nhlﬂu 132-73
g: ;g:'m mgym Na 4, 1° :““mlﬂ bub 10 lhlfl Iﬁ!;ﬂ

2 leakage 16-754
sl tBracket oy Mounts water amombly  #0-1073
ane tCap screw 414 -Il:l 3 Fasens pump body to bracker 02-2)
o 1Lock washer 5/16* Locks cap serew 05-50
e :gpp Gmgurfﬂuzk Supplics lubricae e
. ' e thresd ' i =11
and M lfMlﬂ' thread, one end 3-114-21
420 Water pn-p bracket to Prevent leakage 16-638

Nut Hm.-.ll_ 3E"-2e Fasuemn water pump bracker  0d-603
1o cylinder

- Leck washer 3/8° Locks mut 0531
LL b Fan pul Drives waler pump and fan  1AM-240
sio Belt Fan Drives fan pulley 41=235




Bl N Biak Na. L Duscilplimn Fawctua iy et Ma,
00 Fao blade Provides air circulation 12~107
asscmbiy
Cap screw  Fan blade, 5/16°- 18 hexngonal Ataches fan blade 1o hub 02-18
; Lock washer For No 02-18, 3/16" Locks cap screw 05-50
(15) Candong growp (Le Roi pari avmbess)
1001 Radator Caoly waier AT1-243-9
1002 Packing Rad iator Prevenes lealage Bla-—4
Cap screw  For radiasor, 5/8"-11x1 1/2° 02-10
W asher Plain, 5/2* 06473
=ia Lotk washer 578" =55
1003 Cuard Fan Cluards fan hlpdes 156170
1003A Guard Radwior Protects radiator 154-169
= Ml'u? No 10, 3/8°, roundhead Siandard
hardware
Serrwy Maching, 1/4°-20x1/2" Suandard
hardware
Nwi Square, 1/4°, 20 Srandard
hardware
Wadher Flae, 1/¢° Slandard
hardware
an A Eu Street, 1/4°, 45* 013532
1004 Cock Drain, 1/4° male and female  Drain radisier 15-34
ﬁf: thread
1065 Inlen En:: Radtarer Connect hose ling 1o radiator 65626
B .
1007 Thermmont st Control watler lempefature 116-54
1008 Gasket Inlet connection Prevent leakage Blg=123
AL Cap screw  Inlet connaction, 7/16%- 03-%4
1ax1*

2 Lock washer 7/14" Gnnnm hose line 10 cylinder  05-52
1009 Conpection  Cylinder bead, water .I'mnl leakage 63524
1010 Casket M waier 16-626
1o ::;ﬁu' Rx=1
i =605
i Cap screw C{:h-du‘ﬂn::lm conmec- 02-70

tion o manifold, 1/2%-
13x1 14"
i Lock washer 1/2° 05-53
1011A Coanection  Manilold water outhet 65-62%
101B Canket Connection 16-146
P Cap screw  Outler connection 1o manifold, 02-34
3B -16xt"
r—— l..-:k washer 38" 05-31
1012 Outlet connection w radiator, Connect hose line 1o radiater 73-3-20
134" 2 1/2°
1013 Conncction  Onutlet, 1o radiator Conduct water s cadiator 65-627
s Tuke Radiator 10 CONTEC T on 35-204-8
16 Hose l-llalur 1o pump, § 3/4"x3" Th-5-14
Hose Clamgp assembly B3935
1020 Hize Bypass, 3/¢"x11 1/2° Bypas cooling watcr 73-29-8
121 Hiome Clamp assombly Connect bypass bose (o pump  §3-92
adiss Thermometer Record water womperature G0-146
- Screen Bug 313
a Sprimg scrocn 24-30
. Clamp Tubi 33—93_‘['
el sCrow *x1/2" hexae HE 0z-
Cap ﬁ' /2° hexagunal hesd 0550

€1
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(16) Engine basr—ail pos groop (Le Roi part anebers).

350 Basw Enging (oil pan) Suppars eagine 118-250-1
5 Gasler EIH: l“':nﬂ. carburcior  Proveat oll leakage Le~i47
152 Gasker br*t basc flange, magneio  Prevent ol leakage 16648
853 Cankrt wr base, reas Provent ol leabage 16 649
o Cop serew t-rth‘* base flange, 3/8"-16x 2-37
1/4" hezagoasl
- Lock washer V8" 05-51
354 Cover Hand hols Covers hand hole 14-807
$3aA Cover Hand -hrhh' includes ol Blier Cu-ﬂih hand hole and yupports 14-804
e "
Lock washer W/8° ) 05-51
ik Nut 38" -4 hexagonal 04-403
555 Gatker Hand hale cover Prevent oil keakage 16359
154 Soud For hand bole cover Fasten hand hole cover 10541
558 Nipple For dip stk 33-101-2
§5 Bushing For dip mick Holds dip stick 21-353
50 Dip sench Onl bewed Measures ol beved AG)-4)-19
5 Vabve OFl érain, 3/¢°, bronze Drain oil pan 15-349
Line Ol draim, 3e"a2 1/2° 013131
Ei Sereer, oil drain, 3/4°, %0° 013-50%
Niople O8] drain, ¥/ 4¢"x1 1/ dheead, 33=101-7
one end
562 Tube For el breather Connects ool heeather 10 odl pan 4541
563 Breather Oil pan Alr entry for oil pan Ad)-ad-]
(1T) Bedplate mgine and sliernater (Ls R port sumbers)
75 RBediplaw Eagine and altcrnator qu won fur engine and 118465
ernaor
Cap wrew Eq:Fwdh. Y4 =10x2" Fasens engine w0 bedplase  02-118
Lock washer For No. 02-118, V4" Lock cap screws 0557
Cap sorew  Generator o base, 1°-8x3" Fasten generator &0 base 02-150
—-— Lock washer For No. 02-150, 1° Lock cap screws 05-59
27 Shim F p-u-uh"::u.m'm Make tevel 221901
”r ' or ; DS MO Support
728 Shim For gemcrator base, 0.15" thick Make grocrator suppoct level 22-190
I7RA Shim wmmm Make generawr spport jevel  22-190-2
9w Suppon Supporct radiaior W
g Cap screw mﬁ" wm 38°-16x  Famen radiator suppor 02-35
3 Support m:ﬁ:‘w S-m:" : -ﬂ'ﬂ ::;ﬁ
pa H] 2 stan 5
=Sy Cap screw r-gu?m /213 quﬂgpm 02-T1
1
i Lock washer !’uﬂo.ﬂ-‘l‘.lﬂ' Lock mut 05-53
i Nt 1/2"—13 bexagonal Fasten cap screws 04-105
51 Cower Front, for 14-802
; Screw Fer cover, "~1823/4" but- 03-62%
ton machinc
. Lock washer 5/16" 05-50
)+ Cower me Protect badiery 14828
7 Seppon For cabanect Suppory cabins »-1158
Cap screm For seppor, 5/8°-11x1 1/4°  Famion suppert s place 0z-100
lock washer For No. 02-100, 5/8° lLaxck cap screw 05-55
30 Mowaring  Ruhber, for cabinet lasulate cabinet from »-1180-1
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Cap screw  For rubber mountings, 1/4°- Fasien mountings 02-2
0x1/2" hexagons|
e Lock washer Far Mo, 02-2, i/4° Laock cap screws G547
DA Wire Cabanst msmm.ﬂd Crrnmanel calwnet Gi=45)
i Cap sorew 1/4"-20x1/2" hexagonal 02-2
e Washer Main, 1/4" D669
B Cap serew For rubber mowntings, 38 = Faiten msountiags M=-205
TEx2" hexagonal
e Washer Flain, 1/8" 06 69
= P i VR* =10 enseel &=-503
: Fin Coteer, ¥/ 32%x1° 07-23
935 Plage MNeme, srial number 61-118
= Dec alin I ngiallathon atruction &2-144
mania
934 v For mame plae O&-1005
Necaken Instruction for waler capacity 62-11)
LA IR ]

I.‘
o
r

—— F0 PO seam=— 30

et B3O we- o=
|

Fipare £, Pt mow of Jonith sesdel £57 seviry aurburpion
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1w wbns- Insoruetses fasr wacr dram h2-10m
e
Decaben Instruction for syigh: £2-116
L IEN S
L AT Lusg For 12=5
4 Coap meew  S/167-18x1/2" n-1é
Sy Lok wissher %7167 =%
e Devabors Onl capacity 62115
(T2 Y
(151 Corkarsior, Trnatlh mdel 10 govies (Le Ro poe? mumiers),
| Thratibe beudy I o bomer throtihe parn K-t Th-1
Ay
¥ TR Ao bn oot mni g done level Ri={7F
Aty
3 Flake Theottle Caniro’s Ao o lui Can-4
] Shals Throole Lu;:n and operaics vhrouk (723-332
.
¢ Lever Throttle wop Limits movement of sheoiile CI-6TALD
1 Pump Vaguum Force fuel 1ni0 8ar stream: Cl-12
L] Venviwn Na 2) M;c::nu flow ol »omized 6M-4DA
4 Check vahv Preven (uel from belsg forced Cal-9
avscanbily back oo fud bow!
in Sercw Idie sdpating Adjunt reedic valve Cas-4
i Jer Accelerating, No. 11 Control of lecd mix- C51-3
[
12 Compomans No. 24 Gives comstant flow of fuxd (523
13 Je Main, No. 23 Determancs amoun: of fudl for C32-6
i ot Idic, No. 12 Su:::nl‘udhm Cie-1
15 Cap, No. 23, 3 Supplemental jet CiT-1x3
Vo ' Conaire power and acorlera- C66-5
rala 3 g et
i’ Adjostement  Main jet Adypust mann jet sciling Ch=3
18 Well Progresive Cré-1
" Fuel valve No 55 Cantrub fuel bevel -3
» Float Conurols fuel level (356
amembly _ _
T Power je Provades  sddiveonal  fad  for C97-10
walve full power
amoynbl s
n Alr shamrr Controbe air mtake C1o1-22
sy
hd Shait Adr shotter Maounts air shatter asemldy  Cl105-84
) Asr shasticr Conirale air shunicr shafy Cloe-2
v £
BeamriTuhay ;_?1- :
5 Bracko Acr shastier 0 Mounis ar shutter amembly — C109-2
% Clamp Tube - C110-3
x Sprieg Idic-adjusument screw 3. Provens sorew froen twraine  C111-17
L] Spring Throstle stop serew Prevents screw from terming CLIT-&2
n Asbe Float Fovnas Moo C120-3
o Pin Bracket i Loscates beacket Cl2o-9
3 W asher A thumner bl vhrun Beanng for s shotior shal 13-4
i Serew Throttle plaic Aviach throttle plate soshali C136-3
Scrrw [ TS [ S
3 o Frarket Roenlds Faptrm bmackeot 1a-2
S kit Parec] 1o bacarly Provemt keakage C142-3
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k1) By Ul iniewny CLl48-2A
36 Plug Fitier Plug flier Cla0=17
» Sereen Filicr Filier fuel C150-1
40 Bazhing Thnude shal Rearing for shewilo shali CRY-3
42 Bracke: i Moaunt st ascmbly CRAE-2
45 Pim Thewrele 5 Cheeks (hewtle movemen| CRI121-10
o Swiwe! Adr shuiiter lever CR134-1
4 Plug Thewsual: shath hole g throale shali lide CR1Y7-20
4% Pis Therves il saag-lever aper Frstens lever b thronde shaliy  CTad-2
47 Pim Thrus washer unper CTéy-2
45 Plug Bt glriin Fiug bowl drain hole CToL-1
4 Mug Vacuwn spirk hos CTo1-1
50 Plug Imtake crmin Plug intake drain CTo1=1
L3 | Scrow LT | TiS8-4
2 Serew Tubee clamp Fasten tube olamp T158-10
53 Serew Vorur sot TI1510-6
53 Serow Throule stop Adjusa throite ssop Tas10-13
5 Serew B! 2o boenely Attach bowl 1 by TASI-14
. Y] Serew Air Shustile plare Fl:;:l; air shurrer plase 1o T1SRG=4

[
58 Nt Tulx clamp screw Fusten tube clarmp serew T2158
5 Nt Air thurter shaly Fasten air shutier shal T2258
0 Lock washer Venturl set screw | ock sct wrow Tél=10
&1 Lock wather Air shutlcr screw Lock air skt ior sergw T4d-4
62 Leck washer Bow! 10 body serow Lock bowl 10 hody serews Ted=10)
63 Lock washer Shaft aut Loek shaft mue Tés-8
4 Washer Drine til TS0=-2
(3 Washer Channyl screw T56=5
(%) Washer Filwr plug Ti6-1%
&7 Waaher Fiwel vaslve T546=23
[~ Washer Mpie jet sdjusiment T56-2)
& \Warher Cap jt T56-24
o Washer Cuwnpensaine T56-24
7 \Washer Muin jot T6-24
7 Washer U Daoschy T56-3
7 Washer Power jut _ T56-48
- Pin Flaar hracket Famen Moa Liracket T73=15
(19) Carharetor-Zemth modid G2ANY. (0} Le Rei part numberr,
o0 Carbircior  Zeninh No. 42A10 Supply lued w cagine ARL-546-3
asmembly
430 Ganket Carburctor flange Prevent leakage 10627
= Cap serew  Carbretor imounting, 3/8"- 02-3&
16x1”
- Lack wather For No. 02-36, 1/8° 0551
() Jrmih paet svmbors,
t Thribe Inclose thestih: paris RZ-104
by
2 Fucl tmnel, Maintain smsant gasding ny-37C
amscrmidy leved
3 Plaae Thrvtife Canerols o of Dl (21-7
) Shalt Thwrwari Locates nnd agserates thronle O-23104
plate
5 Lever Thevsule Oyperates shrotile shal (24-7
A Veniur Mamn (zize 25) Acoclerate llonw of soemized (3824
10
7 Niemtaii Sevemlary Provides maninmm acccleeas  (39-7
cigvm ol Fact Pema
K Mol lolbe cmljumeqimg Compruls ammmt of 2ir ad-
msatiend v sl syaom (A6 34
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Bl B Bach Ba LIt Dor poemp len Famcias i gl Na
i biw Foumemaieocs (Blnd ) Controls sucimen s jeart
throtile wperats 321
= Vit Well (sdee §49) Controly e of gl friem
AT o {532
Il foi Maw {axr 27) Deeneremsnes ammnuns of fucl
Bl fpered] dmart sty 526
i} Je ldling (size 13) Sapplscs fuct bor sline C35-7
i fe Mawn dow bargr (aee 6iF-1) Conirels Bow of el (muw
i Cil=25-
1 4 Vibpemioomt  Main jet Achjums scroime of muasn g o7l =20
. Vil walsn
sugymlaly: Sear 4% Maosar bl CBY -1
L F o Cuosntrolds fuel kevel CRT=-2
Eimaraldaly
i’ Mair Nir sz Contrals asr ssisle Clol=2
L] Skl it hvaaiing Mlomimay par shasies elatin Cios-i6
i7 lewne Asr i Twers aur ghvurser shal C106-2
uh Panibe Nor alwmiier Rupfﬂu saf pharie? sl Cioh-7
- N g lilhe v ang neodie Lmiheruns slbe -aalpmag g mopdle 11

8 -9 3

B
4 o I

.
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20
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22 Fea ket locating Locaics bwavkei C120-9
23 Axde Fhesiet Pivers Mhaw Cl30-13
25 K etainer |*ack i C1}1-3x)
25 Scrows Thrut be plave Atk shautily plate 1o shall C136-=3
i Plug Nir-shetier shuli hole Flug asr-sbiics shali lle Cil8-24
19 Screw Am shwtier baackaos Fasien beacken Ci40-7
30 Gaske P 1oy lmpdhy Proven leakage Ci42-13
n Loever Ierotile siop bt ahemile srived CRIR M
b 7 Brackc Flesin Moty P CRA8-T
3 Pin Thrutibe st Chwcks tharcile immecnwni CRI121-8
4 Swivel Nirsshutier kever CRIM-|
35 Washer Thwranibe shali prose ko Kenring for packing CThHT -8
7 Pin Taper CT63-2
» Plug P (mam ilbam Pl ) CTo1-]
38 Screw Threutbe siop Adjust thaile stup TI5R-10
0 Screw Aur-shostier plate Foseen arshungr plate w

shafi TISBG-4
'] Screw Pl | 1n Iy Actach bowd 1o ludy TIRS12-12
& Nat Asr shutier shali Fossen slr shutier shall T2258
(5] Lock wasker Hosd to body seeey Lok howt to budy serews T41-12
44 Lock washer Aar-shumor scrow Lock alrahuiier sufews Td3=b
44 Lk washer Aur-shuner shall s fawk muy Tah-A
4% Washer Economizer jet TS50+
47 Wagher Main jet adyusiing or lower TS6=23
iR Wankyr V) valve T50-23
4 Washer Main jet Ti-24
50 Washer Main discharge ot TS4-4R
L H Pin Secondary wentun locaning Lacaw seovndary veninurn T -8
2 Min Float brackes fawaw Pax heackes ¢ V=9
44 Washer Swcivel (not usiraed) CTs2-1
53 Screw Swrwvel (not illuserated ) TiI58-4
= Packing Asi-shwtser shale (aoe illus- Preveat keakage
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Retsiner (not illustrated) Hold packing in place S
Screen Filter (not Ubusiraed) Filser foel C150-12
Washer Fiteer scroca (not illuatrased)  Beanng for filter scroon T56-10
(20) Ferl pamp. (o} Le Roi part mambery.
i Fucdl pump A C No 1523017 Pump fucl ARI-59-4
(8 Gaskex Fuel pump Range Prevent leakage 16-229
. Cap screw pump mountrg. S/16"- 02-18
1Bx)/4
Lock washer For No. 02-18, /14" 05 50
[3) A C. pust susbors
Do Air Seores wir aiine
mr
w Fﬁrvx Hald valve clased 856270
Valve Foel intake and outler 855279
Top Cowver and valve scat Orstlet for fucl BS5T61
amcmbly
Screen Le Roi No. 43135 Fiser foel 1523603
Gakeet hlli-nm'l ]ﬂ-e Res No. Prevest leakage A54001
Rl F-Elm“":) glaw (Le Roi Seutling chamber for fuel E34004
Scat For baorerd Sapport lor bowl B5400%
Nut Rail thumb Adpst bail and wrew 835763
Bail and Fasten bowld to fuel inlet Ase016
Protcctor  Diapheagm, lower Protect diaphragm 1521720
) )
Protectior uppet Protect 855274
Nt rod M'ﬂuﬂ #5213
Lock washer For No. 835213 Lock pull rod ot 855390
Gaskes For pull rod Prevent leakage 855012
El)’:hq- S pieces (Le Roi No. 186-9)  Pumpe fuc 855387
- S =T T 7
Fin Rocker arm Pivou rocker arm 1521289
Washer For No. 1521289 Bearing for pin 1521288
Link Rocker arm Transsit msotion 1o pull rod  B555T¢
Fin Link Make=s contact with rocker arm 855016
Chip Link pin Fasizn link pin B55017
Body Fud pump Mrm BS5674
-~ S, - S o e & 83255
‘1:““
Gaskrt Botom cover Prevent leakage B55585
Cover Botiom Cower opening in B35573
i feiun presssre o8 :
duphragm
Lever Priming Prime pump 1522280
Screw Top cower Fasten wop cover 855493
Lok washor For No. 855495 Fasten top cover moow B55064
Plug Pipe 103877
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(21} Aw closnsr {Air-Adage model STU-O8F), (a) Lo Rw pari numbery.
43 Air cleaner -G;T%Tjaﬂ#r-ﬂm. model  Clean intake air 10 carburcior  ATT-145-1
435 Conmection  Air cleaner (o carburcior Connect air cleansr w 65620
; carburetor
%6 Ciasket Air-cleance conpeciion Prevent entry of dirt and dust  16-508
= Cap screw  Connection 10 eylinder 02=14
block VA" -16x) 4"
. Lock washer For No 02-34 05=31
457 Connection Hose, 2° diameter v ) Conduct air from cleaner 10 T3-1-16
_ carburetosr
. Clamp Hose Fasen hose Al-54
(8} Awr-Alage part nambery,
Amembly  Upper AP-1128U
Ascembly  Top and skirt Al-112U
Element Filier Filter dirt arsd dust from air  AP=18
Toorwl Lower Summ filter clernent and APV
Pls Baffic F s I P-17F
e Baffic orme passage lor aw AP-1
Felt Hner APIVIZ
and
reLaining
Clamgp B Dy AP-22F
Nt Wing Famen upper amcmbly 1o AP=15
bawer I
Decaloo- | awtrue tion AP-4
ania
- q l"g- -
AP-1% WING NUT ({4
AP=-1120U-UPPER ASBY. s |
.=‘-—- ) |
AP-112U TOPA ! ' —a
AP-i8 FILTER ELEMENT | || \I ’
I 5 716
AF-4 INST, DECALLC, 5 Iw-
AP-ITF BAFFLE PLATE ‘
2y - | Z
I _ s = *
AP-22F CLAMP ASBY 2 58 LI ..I \/4
AP-13TZ FELT RETAINING RING
TL=Ti38

Fipwre &7, Crmus socilion af ar idmniy Na, TU-0OFF.



Bl M. Shek W N [N Wiir's et W
(2X) Aw cleware (Air-Mage Lssmarr type No. 4-M 4).
Clcaner, air  Unit complese Clcan intabe sir w0 4-MA
carbsuretor
Clcancr, aiw  Complete excepe banc 4-NB
Top Bl-51
Llemrens Filter only Fidiers pir :j-ll
Fibier With spreader -184
clement
Nut Wing., only Fastens top o base B)-52
Sicem -il
Spreader Bj-%4
Rawc 2 5/8° imside diameuer B)-567
Marwe Name R)-3
Dtule?- Inuruetion anly B)-4&
LB T
Coatae B] ¢
(X)) Forl band, bowrs, stc. (Le R pari mumbers)
%0 Asmcmbly  Focl tank, 15 gal U §. Mol lurl mupply £9-186
951 Surap Fucl tank, hold down Famens tank 1o engine 83-¥7
— Nut For No. 83-37, y/%"- C4-=103
14 luxal
— Lack washer For Ne. 103, 5" 0551
] Amembly  Cap, for fuel tank Covers tank intake At=129
957 Plug Drain, bras, 1/4% square Plug tank drain hole o11-252
958 N 1/4" bram, close 33=546
949 Ehoe  Foduing 101/, 0° 33-547
e Nipple 1/8" bean, close 3hataa
60 Line d, tank to valve, Conduct fuel from tank to AS5-d43-1
iteflex—11"-3/4" valve
41 lire Fucl, pump 10 valve, Cuduml fud from pump 16 ASS-G6434
2 Line Feel, pump 1w carburrior, Conduct fucl from pump 1o ASS-443-4
%) '&* 1/8°x2*, bram | 33-545
964 Serect 1/8%, 90°, bran 33542
%5 En Sereet, 1/8°, 45°, brass 33-543
%7 Clamp For fuel Secure fudl line Bi-44
- Cap screw le‘?rll-d-l. /e Fasten clamp 02-502

;tw e
1 | l
L -
-y 13e”
L2.825” ¥
Lz’ 1% ] TL=7140

Figera 2. [ i ae il N, -0 A




Bl Ba.  $henk He L Deser ains Fwas Wiy et Ma,
Lock washer For No 02-502, 1/4° Lock cap screw o541
Mt For No. 02-%02, 1/4" Fasicn cap screw Ol 401
28 hexagoaal
Tt Conired Choke 1 20-2--4
1.1 Valve Meedle, brast, 1/8° poim 15=121
10 Support Fuel tank, {carbureior side)  Support fuel tank ¥)=125)
o Support Fuel tank, (magneio side) Support fuel wani 19=-125%5
Cap screw For seppory, }E*-16"x1° Fasten tuppoi (2 =%
hexapinual
Lock washer For Ne 0236, /8 Locks cap screws (5=51
Decales | et 1aesn f2-101
Fraania
T4 HMHone Gasoline_ heabble, 15° Cannect sogne 1o ool i Ti=25%H
s Caupling 1*x21/4° reducing 13-340
[34Y Gavrraar asgwmiddy, [(a) Le Ra povi aumber)
i N | Assermibily Goverper, Woadward Meodel Contral fasel supply o englne 1A 1G=H1
LEX Mo, DaQlar, ynetede
meni thice ems
Lever Crovernor aperating L ranmal oo st 485001
M Taper, for aperating lever, Fasten lever 031 02010
Mo, 00«1/ r 4
P w Foe - B bewer 0302
82 Cragket Governns fange Prevent lcakage 16-Hr)
Cap serew  Leovernor fange, 5/16° Faaten governor flange 02=21

Lock wasker

15x1 1/4" hexaponal
LT3 1

Lock eap rews

05=50
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Bel Ne.  Fiesk e, Hyma Drierrtars Fuariss WIS gt Ne

15 Lever Floating Tranamaes matuon 040351
? Shah Speed adjuning Causcs speed adjusting bever 040354
to raise or lower Roating

_ bever

7 Lever Specd adjusning Raic or lower Boating lever 040354
1 Skeewe Reliel valve House valve parts 0440359
52 Flyball Furnish centrifiugal force 196000
57 Aswrmbly Droop adjustment bracket, in- Vary speed droop setting 040364

cludes droop rivet pin

Nowe  When sederiang replacement parts lor gowernas be sure to ncheds the felliwing inlirmaian
Cwmecinos gorial gsamber I'I-npmur‘-nu'hu.j oy ;
Part vame and sember.  (Ser Bt horsin)

Covernar part sussher.  (Sor powsrmor same plase |

i

b Eixormicar, Comronents, (1) Cranbing matar. (¢} Le R pavd number s

Goo Motpr Cranking, Delco Remy model Crank engine AOT AT
411, 13-wal
Cap srew Cranking motwor mounting, Avtach cranking snotor 10 02=34
3/B=16x1" hexa engine
Lock washer For No. 07-36, 3/8* Lock cap screw 0551

(8) Delcn Rewy part numberr.

Plate Bearing Support bearing 16199

Howstng Drive [nchose drive mechanism 16959

Sarip Iarulation [naulaie fcld coil lrom moior 33345
frame

Epring Reush Supply pressure for broahes 34844

TOASL, BT~ = e e BIGH

=08 B0 B =0IVE SOUSING
TR 848 - wooomNF NET

LOCH WA LN = |

PLIM = o e B DT P

g 4 = BEkiix amvg
CORSERTING OF:

B 080 = GEAR B $HATT ASSOM

WOy ——————— = o ALW

‘ L SLEEVE
BEARHSE FLATE =18i88 gt | L e e ials o
SERW———==— iR f f =\ ] mmm e —— L=
LOCEWA YRR~ | 5331 ] T o L DG KW A S
AW —— ——— :ur} S CAD
LOCHWAIHER=—pI k4%
TLTI2D

Fageerr 5. Cranliing wweier,
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Mol e Tieck Se L Currptes Fonctes
Rsshng Hearing fur armature shaft 35048
Cap mrow r.:;mu_ ng o mosar 3TET2
Armature Drwes enowor shal 378%5
Facld ol Lt Carry fcld currene for pole 30275
Fm Rght Carry ficld current for pole 38276
¥
Frame Commotsiw e Carrics armarure shadt bush. M
ing and incloses mosor frame
Brah Supplies curremt o commu- M7
Ll
Lock washer Lock bearing -plate screw 103519
Lock wadher Lock brush screw 106496
Lock wanher Lock end-frame cap srow 105497
Screw Fasten cover band 107724
Lok wasdus Lock nut (5/32° thick) 1107%
Serew Faseen bruth beads 115607
key VW edral? I’-‘l;rl-,.lll drive mechanm 0 124545
Nut 14" thick Fasten terminal sad 10 frame 134569
Nut 5712° ehick Lock wwremingl stod (asening 805254
Wanher lﬂliz for put (1/4% thick) 8037T%0
Lack washer Lock on wm screw  BOGAYT
Heand 80894
Sheevs BOR9S0
Washer Inmalathom, ¥ 16" vutide Insulate serminal sud hals 809051
Alnorh 809318
Spriee e
Screw Hesd Fasmening for “_thn.hm 810287
Screw Slecve 10282
n... Scal h:rﬁi:'.h : ::Hl‘l
commutaler
_ end frame
. Gear sl shalt 811080
- Divier Rerudiz Connect starting motor 1w B11104
- Svad Terminal Tﬂl for motor 826938
Connections
| ’ housing o
- Screw * Fasien pole shoe to motor B28675
Washer Seal for drive shalt bushing 833602
s Washer Seal for armature shait 1838568
' bashing
Pradyi o Bearing for armature shall 1839345
Washes Insalation, 34" meisde I asuiste terminal stud and IBG1076
Fand Cover Cover opening 0 commuistor  1REN155
(2) Maopnetic swsth (=) I« Boi part munbers.
a1 St h Magnetic, Dolen Resny Searn cranking moor ATH 46
modcd 1422
601 A Spaacrt For i switich -
{apwr= & r:ﬂ:;iui sl e Fasten swiich o cmgiac o .
Jaowk wndwy For Na 026 1/ =% e ST os-49

14



Bel Ba. Diach N LT Fowilien iy et W,
(b) Deice Remy part sumbers,
Lochk washer Loek werminal nuts | 10F 30
Nur Fasten base sorew 120614
. Wt Terminal Fatien terminal | 20622
= Nut Thick Lock out on terminal assembly | M569
: Lock washer Prevent lock sut from 1urning  BO2T 51
Nut Thin Fasten terminal studs AO5258
Waghert Bearing surlace lor lock washer 803790
gt Bem [nsulase worminal sads B9
Washer Qusside Bearing for conncciing wine  R13731
Buthang Insulatian Imsulate conneciing stud AL D
Plug Cowver Seal plunger end 420657
R Stud Terminal lor wire leads 822203
4 Spring l!.:hhuum Mcf when current 823227
ol
Plunger Movens push rod and contact 823228
g Pin Fastenms vod to plunger  §23229
: Washer [ naide Bearing for connecting wire  B24319
. Lock washer Laochy pereminal auts A6408
¥ Washer lasularian I nsulate connection sud 1838591
Push rod and Make and break electrical 1843456
eonlace COnMeC NN
Case and Attach magneiic switch o 1843458
bracket o
St Terminal Fasten wationsry coniaci 1843464
Imulation  Bass [nsulate base PB4 3045
Strip Lnsulacion o= |:4:r4£a
Cail =3 I I A& i
:u ¢
S rew I"m base to frame 1866970
Siop and Limie pluager travel 1869463
hase
" Rase and Amembly for statonary con-  [RE04ET
termiml tact
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el Ba, Biel Ba LI Drerplar Fanaions My part B

{3) lomvaier, 1290d. (a) Lz R paot smmbevs

G Concrasor Deleo Roman Mardel 1101747 Charge baners AlDB-AT
and regu-
(FTEV S
sombdy
G035 Suprpusy bt ponerams Sesguart grncraton 39-1353
, Cap screw 02-34
Lock washer For Na 02- L L 57 03=51
Cap wrew a2-20
Lack washer For Na 02-20, & is" 03-5%0
Mut For Ko 62-20_ 3714", I8 =03
60 wﬁr : Adhyean iy ¥=1154
(s 8 ky Crrmoratir Crave e eeneraies $o-519
G Ped: Gemcraboar tirive DNivewe goncrator (uad bey 41=-326
(8) Ihke Remy part mumber
Comvnd umin Conural gencrgons wngm 3849
Lack washer Lock serew Ne. 1842401 10G=9%
Lock washer Lock screw No | B&R130 106496
Lock washer Lock screw No. 14154) 106497
Screw Fasten cover band 107728
Lack wathes Lock through bolt No. ®I5018 108579
Key Weadeull Famen pulley 10 shafi 124545
STUD 8 LEAD=——=iR3aT8s =8 T 39AF-LEAD ARSLM BAAP e CONTROL W T
FTUD =~ e = | RIAT AN VLo B s I
WASHER NS )~ ~ 1830731 TresE-LLAD AZS(N 130479 —LOCK WASHER
WASHER (PLAMI == BS8TS2h CARMA TURT) [INBL O ~PLAY WaSHiR
LOCH WALMER —~ — BOLIYT .
MUT = e e e (R4 D32 R ITREY ~DMIVE [ MO FRAME
CLI® [TO U0 — 1837107 -~ BOGs I 0L LR

OWEL PiN—=—=== §0%0C L , . | IBSSAR Y —ASMATURE
ERUEE PLATE ——— 80PN . ' $T0L =M TANER PLATE

PLATE CLAMP~——=81T312 AATOI —GASKEET
AW (E3 T+ —— IRIga——fE TARES FLATL
LOCKWASHMER === | 0§43 g d SILIIEERIRTRNRET by, | ¥/ povet - —rLT wAsHER

If4%4% ~WOODRUFT KL¥

B S —
Lus e

M0 PLATE -~ —— — §20924

GARMET————— — 1 T2

SUtNE— —— — — B 12823

LOCH WASHEN — = | DE4D €] ; o ‘

LOCKmASsEn — — — 184493 g e
WASHER — — — — — 0953 'a’, B - LK WA S R
P L [T T

LOCKWASHIR ——— §02 7T ST¥IS I —DOWEL Pil

TA4—FIELD COILIm M)
TZAI~FIELD COVLIL W)
P3——3CRtw

36— FOLE SHOE

LEAD (SROUNT) — — 80959
SN WASHIE — §0%8 T
o - BO%8 1 4
Ty lﬂl.‘l--'-'ilﬂls_
LOCKWASHER——— 1083 T \ Jerze
CoMM N0 FRAME- BLTT IS STTIe—SCRE® TL TR
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Bl B, S Ha, L T= =T Foncinn iy ] s,
. Sciew Fasten comind it | 32000
3 [aock washer Leck screw Xn, | 32N (BEERL)
¥ Sorew Terminal lor wire lead 10 141540
brush
i Screw Fasten brush plasg 141543
P Lock washer Lock scrow No, 141380 RO2 T30
. lLock washer Lock screw No, 1866970 MOZTM
S Lock washer Lock mot Ko, 1843322 w747
A Lock washer Lack mat No, 806015 HOMO00
L2 Wick Containg oil fur lubricating AN 76
armature hoaring
A Nut Famen pulley 10 slalt ROGD1 5
i Men et Locate comemsiauw and ROS0G2
frame o l'alamlm'ugi
Washer Bearing for screw No, JR6ZANY BO955)
S Fin [hwend Locare doive wnd lraarw 1o 593
houmng
: Min ROOG | 4
=5 Brush Condeet current from L b
COmman siar
= Huolder Bk Hold beush i place 809642
= Spring 3 and ground 40N 44
. Spring branlntmg, mnin Supply tonmon 10 hold hrush 809458
10 Commutl lor
. Lead Crrosnd Condect current th gronind MRS
Flate Keviaks 209
Washer Sprine Lock head 809824
Washer Hold ing Mo, M3207 209943
Wather Felr Prevent leakage of lubricant 809961
Stop g RI20NG
a
% imeabation G
. inge pin 812016
and
insalation
Lo ' Bearing for armaiure shall 812823
o Shoe Pale Supply ¢ farce S$134%
e Balt Theowgh Fasten end 1508
generator housing
- Plug 816315
i Frame Commesiator end Cover comemutator end of 817216
e Crasket hmhmﬂdlnfm 70
. Frame Drive end Ch-ur drive end E housing a17z23
" Collar &lm'l retsines plate an 8ITIM
- Pin Hiner Hqt 817313
; Pin Siop Stop for brush lfnt 5174
& Clamp Mate Clamp brush plaic BI7532
Plae Retainer Retainer bearing 17104
Flaie Fral Seal shalt a1 commmpiaier ol 20524
Berew Fasten pole shaoe o housing ~ #28673
. Bearing Hall drive end of shali 203203
Nt Fasten amcrmbily IB43522
Armature Generate cureent 1RS5429
- Gasket Scal rowmnct late fasenine 1855701
¥ Mate Retames Prevent keakouse of bebrienm 1855702
fromm beearine
3 Washer 1856050
- Clip “Tor Derweshs § semace i 1 birush IRSTIOF



el Na Bk Ba Dlons 7 phmn

mmcimy

N e b [ ammeeiing ia Leudd
Iyt
o b asaen roimascr b
b et F 3oica ¢nd pliee
L1 B et ™ et ) l'-"..u.'l o e I et ‘q_n- i
L schd {rvetei-huamid ) P'oasds marncte lorg
P L srny [ amef OOifuTallaiaw g iy 1
1aas LY " suarer veinn Toonmm lirus®
Lead Foeld L aanmsoriemd [raem Deld oo
Uiy I'-.].|i|| blbarag o Sowr .t:'.':'lij_
L 2wls Yy f I'alu lubsrscant hr Baa
LE | .l.‘,:rn;
&1 AII-.'-"[ L fr Ka jax! smemberg
L | C e 'l_r"'!]' L. paowm f-'-.a AN 5 sjily N T HTE UTEE
1 2wl
AN N =5 LF g Baviges sniom Pudiie
Lock waidher For MNa. 83=-90, 1/%°
T Fir Ma 8390 1/R*

Vi b v pgoial
Fuhter, v bailom

18

[ smidscdiotsts lisd Mcld Gemdd
it | w
M Tty S COBRED Iy

randxee Sl

10

TL=-TIT2



Bl e, et Wa Nara Dwaaigtinn [E i’y part g
I_i} Gl T el el my b i
1 Coenainer Mard sulsler, with diisp Cantains batsery sulution S 56
handle and plaies
2 Sl wi Synntes rubleer, with Prevent plates froun (B T
filserztns mat tesachy
- Scpaarab Part Orford codar wannl, Provent plates fron [ [
with Rherglas s lauching
3 air Formed pasitive Acis a3 positive chectrodee LRSS
4 Maie Farmed negative ACts 8% negative clecirmde hh NEG
5 Link Gilole, for end eclls Connect cells )
[ lank , for imigroadinie cellh Conneet celhs aH
I Compuaumd  Bavsery sealing Seal battery
f Sarap Positive plae Connection for positive plines 150K OS5
9 Sarag Negative plaic Cannection for ncantive plakes | SRR NEG
1w Pl Cilabw: vieni Cover all pperney H

- e
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" Cover Hard rublser cell Preves: sohution from 1678
Mot Agud Banery, 1.285 specific For clecerolytic solurion in
] rﬁl.y, (?ﬂl::_lh-:h baoa ocils
packed shaigrmens
3 botdes nceded w Rl
bactery)
(3) Contrad mmich box ansombly. (a) Le Ko pari swonbers.
L2 -] mm = Allen-Bradiey No X-844ei Conirel engine opecraton Ate-17
rmemmbdy
Machine Control box mounting, Fasven anonsning 03619
i a4 -20x1/7"
Lock washer For No. 03-619, 1/4° Lock maching serew 05-4%
(8} Alien-Bradley part mumber
; Serap :'hwu Mount : ;: —— i-:n%
nit
3 Puoe Ig - Indicase hagh waser X 49371
:llrﬂ temperatare
Laemp 12-valt Lights when water termpera-  X-84317
ture is 100 high
‘4 Lera Red o dunnguish :l.: X=70103
tempet ature
; Surap Mounting Mot il pressure ywsich ;m
) " Swiich Presurc &qnuqi::;lu ol X-42153
5 Berton Push mw' ernnking motor 19 X—49579
] Cabinet For two pidot lights House contral X-84561
1 Screw With M-1100 washer Fasien starier pwitch M-718
12 Thermostat Le Roi No. 76-177 Shuts down engine when X46847
WROET (CEMPErature i 00
hagh
1 Coasact Left-hand. sationary Conduct current X 485846
2 Comact Maovabhle, twined Condhct currest X-6o9
3 Washer Cap Seat for spring M-2429
Il Spacer E-83%¢
5 Spring Contact Inseure taght desure of E-10113
contact
§ Contact ; |, StAlinary Condwct current X-48687
- Right hand,
L Washer lroa Bearing lor spring M-1689
’ Screw Ne 440 x 17 Fasien mationary contact M- 2064
10 Rar Cros Mount moving contacts X-44849
" Washer Special Astach crom bar to solencid ~ M-2240
: Washer Sprime M-1100
ad !’nc:'ir-r o ) M-2355
12 Solermmil Prowvide masnctac faree - AN
13 Frame Home sedenond coil amd y—i!lﬂ
rescelady plunger



Bel Mo Siwek Ma. Moms Dexeiptns Fanclian Mic par W
14 Serow No, 6-32 x 1/4° Fasten frame asscmbly M-14%4
15 Washer Seat for spring E-9512
16 Wather Cup Seat for spring M=1032
17 Spring plunger travel B-11234
L Opernte movable contacts X-52R64

plunger
assembly
19 Washer E-1933
N Nut M-
21 Scvew No. 6-32 « /B M=256
n Lock mwt Bedadi
23 Flaw Maouniing Fasten solenold coil in place  A-18450
(T} Cohles, sees, ote, (Lo Roi pavi numbers),
610 Cabiéy Goound, battery, positive, 1o Ground bavery posiiive Al =4
base terminal {
6104 Cabbe Bavery, negative, w Connect battery negutive ter:  ADI =757
magnelic switch minal 1o magnetic swirch
611 Ammeler Record cureant Al1)-28
614 Clamp For cable Fasten cable B3=51
613 Cahle Magnetic switch 1o starier Connect magnetic swisch 1o A6 758
Harer modor
615 Condull For wires Inclose wires 55653
616 Clamp Conduit Fasten conduit B3-38
617 Condult Far wires Inclose wires 55-650
(L H OOh AD
P GaGa 3]
£33
r_...‘r.‘.__, 12 83 6
B (o=
L‘-h i ——— —— o — -—!“E'————--—-y—_'- m o —— .y
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S mpmarnn
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el Mo Theek Na L Bancrigtien fmciea "yt M.
. Cap srew Fg:hmw‘ clamp, 37" Fasien clamp a2-i?
Lock wadwr For No. 02-32, Lack cap screw 03-51
18 Capacisor 5 mld, 200-v, gencrans Crosnd cut-um relay 1674
19 Capacisor S mid, 200-v, ammewr round Renmeier Wi T4
621 Wire 00 A ieT, Camnivect goncraior wo amimoier AL =416~)
No. 10x59"
622 Wire Ammeter 0 e Conncet ameneicr 0 magneie Abl-116-2
swiich, No. 10x32° westch
624 Wire Micro swich Gromand muicen pwvich ABT-5-4
627 Wi - “m Grumsndd wwiich 5
- e ("] " Al =54
. 142 1/2° e
628 Tk Micro switch to magmas 1AL3-29-53%
amembs v I nchodes itema marked |
&n Tube Inchodes fervule ASS-10.55
etk
629 Ferrule For No. AS5-29-45, Firs4a12
Amcrscan Bosch
630 finsulating  American Boach 1884016
3% INwt American Bosch NT3T
632 iFerrule American Bosch Firga0m0
63 SWire H?:l:‘ﬁ [ Connect mugro switch to ARl =306-33
i e u mapnetd
638 Wire Generator 0 IHD- 1) Connect generator to AL] 30635
pressure swilch presure wainch
sas I Termina! 121=3
6% Wire Micro swisch 10 (No, 5) MM“ micro swiich to Ab1-306-3
¥
637 Wi Swarter switch (Na. 3) 10 Connect starier pwitch o AsL-416-18
tmagnethc pwitch magnctic swisch
(5] Wire Scarver swinch (No. 1) 10 Connect sanier peiteh 19 Abl=416=19
&9 Swinch Safery, water e, Te-177
Wire Tﬁmuﬁqz&i Connect safety  AG1-306-37
641 L temperature Abl-
e rwitch wwitch 10 mucro swiich I
Wire Temperature safety switch Connect ure safety Abl-
w control box switch 1o control box
. Tube Wire conduit Protcct wire 5674
. Clamp For mube Fassen tube 8391
. Cap serew 3/8"x1/2° hesagonal Faszen clamp 02-32
—— Laock washer Lock cap sorew 053
o lewrrios Paars (1) Magnets. (o) Le Rei port sambors,
American Bosch Modc! inan Current ARLT9-4
Magencto . MIBAA-I14: Supply igninan
inpulse coupling 1CAZAL
i Cap srew mounting, 18 - Famaon yoam oy 0157
lext 1/4°
Main For No. 02-37, 3/%° Beariag for cap screw [/
washer
; Lock washer Foxr No. 02-37, 3/8° Lok cap =rew -5
(3) Amorsoem Rk ot memers.
] Mo Dimritrstor, with windos Frame for windue, disicibw. 107 32528
arwl gromnding cable et | amml oy
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el be Sk Nami Eunyias Fomation W' gt e
2 Window Obaervation Facilitate tuning of the WN 21
magneio 1o the engine
3 wa For window Hold window ia place SF 100! CA
: & For grounding cabe (crmi-  Fosen ke £C 100>
Chep or ferumi- asien |
block end)
7 Clip For external grounding Fasten cabic EC 1001
B Screw Fasmening, grounding cable  Fasen cable 1o diwributor SC 23-6 CA
o datribator plate plate
? Lock waiher For Hng ST Lock screw WA &5
10 insulation  Under cable clip | | 15-5257
n Plase Dsstritwtor (asienieg screw Fasten distributor plase SC 1003 CA
12 Pont Cover supporting, long Furnith support for radio 5D 517
ehield cover
13 Post Cover mupporting, shor: Furnish ssppan for radio SD s2¢
shiedd cover cap
I Lock washer For fasening screw and cover  Lock (asening screw WA 288
13 Wanker Plain, for [asicoing screw and  Bearing for famening sorew WA 98922
cover pont
19 Wanher Sealing, for [am screw  Scal (astening WA 5280
and cover ot
17 Plate Diistritestor, center and Conduct current from plase  SA 8273
1) Plate Déstributor, brush and spring  Conduct current from plae  SA A2876
" Flaie Metal, between fraone and PL 5202
dotribwtor plate
20 Radse sheebd Prevent eadio inserforonce CV 5224
cover
21 Screw Corver [asicning, uppxe Fasten cover SC78-7CA
n Nt l.-ﬂd,lnrh-u-nn A
F i Ferrule Terminal outbet, small Prosect wire at outlct FP 84020
M Ferrule Terminal outlet, farge Protect wire at outler FP 84832
3 Bassheng won, for Jow-tension Prosect immalation IB ReD14
% Bushene Cable outher, inmalanon Prowect insulation IS 524
n Cover Otwervation Cower opening w0 window CV 5287
e | Serew F for obwervation Famen oheervation cover SC ¥9-5 CA
cover
» Lock washer For fastening screw Lock screw WA §-4
0 Cap For radio sheeld cover Cigwer opening in cover CP 5223
M Screw Cap fastening Faswen cap SC 24-TCA
b . Screw Fastening, bock washer Lock screw WA 5-5
» Magnewo Hold magneto parts HG 517
b1 Seal Oxl, leather, drive end Prevest leakage of lubricass  PK 521
» Washer Usder ol seal WA 1051
% Plae Name, for demgnaton NP 511
3 Screw lh-cﬁ-ha SC 1216 CA
»a Plaic Name plate on NP 522
cover
53 Caover Ventilator Cower ventilatos opening CV 52124
- Serew Covering {astening Fasen cover SC 109
A Lock washer Fastening scrow Lock screw WA &-3CA
42 Gasiort Ventilasor, feit Seal vennkator cover GA 5210
&0 Washer Ventilasor WA 524
4“ Seroen Veniilasor, wirc Kooy out dust and dirt SN 526
45 Bracket - Gear, with bearing Support dsuribanor BK 527
A4 Peoring Baning Sapport distribetor shal BG 5N




Mol Me,  Biech M, L Dranrptan Fenshian My prd e,
4l Screw Rracket faseening Fasten bracket SC 25-12 CA
18 Lock washer Famening screw Lock faswning screw WA -6
49 Biock Terminal, on BL 532
50 Screw Terminal block, fastening Fasten terminal block SC 21-8 CA
&1 Lock washer Fastening screw fastening screw WA é-4 CA
52 Screw Fastening, plain washar Rearing for screw WA 72411
53 Conducioe  Migh-tension Connect high-temsion cuil o EC 5212

distribwutor
54 Canductor  Fastening screw Fasten conducior SC 21=10 CA
L3 Lock washer Famening screw Loack (astening screw WA 6-4 CA
Sl Insalatinn Conduciar [nsulate high-tension IS 5224
conduiar
LY Capachior  With beacket CW 524
Y] Serew Famening capaciar Fasten capacitar 8C 21-6 CA
5 Lock washer Fasening srew Lock lasiening scrow WA -4 CA
&0 Serew Lead-[astening capnciior Fasten capacitor lead SC 42-5 CA
(] Lock washor  Fastenlng sorew Lock lastening scrvw WA TN CA
62 Rt Magnet Generate current RT 5217
6) Key Waosdrufl, drive end Faren impulie coupling KY 11=4
T Washer Velr, for magoet rotor, Xl seal for ball bearing WA 1751
inserrupeer end
65 Dearing Ball Supsort rotor shall BB 60220
(TN Sham Nearing (0.01267) WA 61
LT Shim Dearing (0.0071%) WA 106
G6C Shim Bearing (0.004%) WA 107
61 Shim Bearing (0.0197%) WA 1009
67 Swrip Fn;:i.nﬁ‘hr magne! roior ball Seal bearing 15 504
bear
68 Washer Bearing Eprt ¢ 15 222
&0 Throawer il for ball bearing Keep lubricant in bearing CV 822
70 %ﬂr On rotor Hnlg ratar in place on shali SR 1023
Eh | v Woodrull, for gear Lock gear 1o shalt KY 11=3
1 Gear Magnet, rovar Drive distributar gear GE 5212
73 Cam CA 521
74 Screw Cam fasiening Fasten cam o shalt 8C 4310 CA
75 Lock washer  Fastening screw Lock [astening screw WA 22-6
T6 Washer Cam retaining Bearing for cam shoulder WA 5241
m” Washer Inchicating WA 522
T8 Gear and ro- Distribuior Dirives distributor GE 528
tor aeseribly
9 Gear Lhistribwiior Dirives distributor rotor GE 5247
8o Roww Dasaribuior Connecta spark plugs in defi. T 525
nine secpuence 1o high-
tenaicn coil
n Screw [histribsutor rotor, (asiening Fastens 1::' W rotor SC s
B2 Washer Plain, for screw Bearing for screw WA 1005 CA
L&) Washer Lristribuior ’Eu!. WA TRo82
At Interrupter  Complew with pl Dpen and close ignition IN 5223
asembly circuit
A5 Plawe Iﬂ::upm. with riveted parts Mount inteerupter paris P1. 52119
Bs Lewver Ierruper, with platinan Mounis moving coniace LE 5220
anit
a7 Washer l’hpi‘:nfw lever stud WA 86678
B Fin Castrer, inerrupeer lever Fasten lewer oo atud FP 84791
/9 Serow Imicrrupter bover speing, Fasicn spring SC 1004 CA
o Lock washer Fasiening screw Lock screw WA 5-4
" Rracke Adjustalide contact, with Mount statmmary canlac RK 5236
; platimmn point
92 Serew Caontact lwacket, [asening Fasten hracket 1o pdate 50104547



Hh H.h S B B Ve as My part Mo
;: Lock washer :’mm Lack screw &Ag
Cablc nicrrupter, grounding Gevend wnicrruprer 3
» Bewdh and  [nscrrupier, RR 521
% Calide Between § prer and clip  Comwcot interrupter o clip R 522)
on erminal
screw avcn Bop '
» Leck washr Famening screw Lock f(asicming sfow WA -4 CA
100 Washer Fasicning screw, plaan Rcaring for screw WA T261)
i Siuct Swop plae SD 1001 CA
102 Washer Plasn, for sud WA SE904
o3 Sprng For seud 5P 525
104 Screw Famening, for intcrrepecr Fastcn suppon plate SC 129 CA
support plate
103 Lock washcr Fasicning screw Laock screw WA &4 CA
106 Cail Higk-teasion Generaie high potestial for  CL 3M4
igmetion curcut
107 Cable For coil (specify lengih) Connection for coil 1o KL 100657
108 Clip T.maﬂﬂ'm , for imtervuper aed  Connect cables EC 5214
107 Clip For retaining coil cable Connect cable EC 1002
10 Serew Lnd.h:._ﬂnhll- Fasten ool SC 10460
WNEYn
m Cip Terminal, for distribasor plare Faven cable FP 3195}
high-tension cablc
112 Wreneh Magnew WR 521
113 Screw Set, for edge disance holes 5C 1020
14 Member Impuekse assembly &nmwﬂl HG TM18
1ns - Plaw Arreser amembily PL 73465
116 Plae Arrester [astening srow Faseen arrester plate 10 bousing SC TN
ur Lack washer Famening screw Lok wrew WA 1116
118 Hub Impulse member Humhm magncto  HB 7328
1 Homing Impube member Imchone impulse member HG 73120
120 Membwz 1 SA 65972
8§ B g ¥
" =
13 ﬁ‘ z.‘“ FK 734
2 e B ma
put )
12 m Coupling WA 5-16
35t Clamp 1 cable Fasten ignition cable 83 40
s Lok washer 5/16° Lock mut 0550
- Mut I6"-24 Fassen clamp 04602
354 Cable Ignition, No. 1 cylinder current from dstnibe-  A61-1-51
tor to spark plag
357 Condsit  No. 1 oyfinder cahle ASS-4644-3
358 Cabile Iganien, No. 2 cylinder Carry corrent from distribe-  Abl-1-52
wor o spark plug
1) Coodsit  Ne. 2 cylinder Protcct cabie AS5-644
362 Cabde d Igmition, No. 3 cyhisdcr Carry currem from disirilse:  AG1-1-33
terr o spark plug
M5 Clambain Nao. 3 cyhoder Protcer calde ASS 6ea-1
awearmnldy



el N Saeek Na Wi D sriplies [ oy gt s,
e Cable Igmition, No. 4 cylinder Carry curvent from distribu-  ASL-1-54
wr 1o spark plug
39 ('-ﬂll:lui:w Mo. 4 cylinder Prowger cable ASSfed-2
AEsem
75 Plaie Shueid, spark Sheeld AlS&~130
s Nui wm_‘iwl ;hmm, Fasten ﬂ";ﬁ'ﬁ D4=1001
Te Nunt Kouricd, fo spark plug Conacet cable oonduil w0 | 53219
shield, special shicld
377 tnsulaior  Spark plug shiekd Iraulate shield 12411
e Conncetion  Spark plug H:::‘ m:mﬁhﬂmu cable 188-17
vd spark plu
1 Terminal *nel g Conduct r.umul‘ from cable  121-42
2 Shaeld erminal Prosect terminal 12415
o Spark plug  18-mm, AC No. 8, special Preside spark for ignition B=9-6
385 Connection  Terminal, AC No. 841549 Cn;mcl terminal 1o spark 188-21
bl Ganker plug. 18-mm lﬂrqﬂ for spark plug 16-T946
) Switch kT, magnew ' t magnetn lowstenslan  T6-161
:ﬂmhﬂ o control-switch
Screw Sﬂ;i;‘p mounting, No. 6-32x  Fasen wwitch mounting 0361
wwmr ::ﬂﬁﬁlﬁl 381023/ gﬂiT tl lend g-g
wrew thery B*=16x3/4" Fasen banery ground le -
Lock washer For No. 02-34, )/8" Lock cap screw 05-51
Nut For No. G2-34, 38147 Fasten cap screw D4-103

hexagans!

- .
Rt i s




[T b Beraratine [ee—— s et M
J. Mrinsaros aso Cosveoas (1) Alievaetsr (W estinghouse part wembers )
! Abcreastw  Camploic with oxomer Supply alernatiag cusron 502875
? Ficld Cumplere with vhall Furnassh magocia faroe 1287924
sl
3 Cosll Oprn, fiedd, comploie with I
_ pole and dampor
‘ Coal Cromed ficld, compleic with 1257903
peoic and damper
Raods 1/4°-202%5,8" hexagoas! head, To connect daoymr smwenis  Standand
mcel bl hardwars
SNwt Sioel lack. for boli. 1 °4°-20  Fastea haly Suandard
hardware
Lock wasber 174°, bor mnt Lock pui Suandard
hardware
3 Smcdee Lamuanicd Suppont feld pudc peeccs 1287925
by Pede dovewnid 1o speder pole wo spudcr 116806 1
P Collectm Conaect Reld s direci cvrecar 1092211
cRCHOr
i Termunal Caaliecsor Comncction 1o cagiter leacs 11043
B Nt Collecror torminal, |, 4°=20  Famea exciier kead 50 termunal Saaadand
hexagonal, hrams machine Fartlare
Lol 2
Tk Insulanion, for collecior Jeads  lmsdasw boads 12484 )
= Clamp For irsulation tube and leads Fasten tube 139
Screw For clamps, No. 1032 x3/8"  Fassen clamp Sundard
flismscr bead, mocl machene hardware
Lock waskey 0.190°, for clamp screw Lock clamp sorew Swndard
hardware
9 Ehalt With spider key Alternator drive shal 128792

4% af 33 9 3% 0 30 3¢ N

Bl
-1}

se
B

a7
2
3
e
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3k AF 38 40 n 20 7V
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el Mo, Tievk Na Mamg Deswryies Forinea 'y part Ma
0 Ring Spaceng. for bhearings Fix bearings in place T30162
]! Blomwct Comapleie withowt hub Supply ventilation for 1247927
ahernanw windings
12 Huls Venau, blower Muunt blower an Alternatoe 1287028
shaly
13 Huals Wear, lhosser Maoun: blover on aliernater 1287928
rhall
14 Redi Fuw tdowers, 172°=1320 1°4"  Tarwen blowee to hub Standard
beexa | head, sieel hacdware
15 Loek washer For lusly Locs Ludi 95408
16 Bushing Lo clamp excuer Armaiueng ﬁm armarury (o alicrnator 106568
7 N Jarm Faseen bushimg | IGHOE4
Pim Couner, sieel, for jam nui, Lawk jam Suandard
178%x%) lf! hardware
I8 Key Fie shaft exiension Fasten couphng o shaly 1248907
19 Fraew Witk eve Yeoli and saior Maoumst stgiew core and 1287929
Lo winding
20 Bl Fae. 1"or ) /4" Fur erane hoak when Standard
requirred Ifuieg aliermaion hardware
21 Casl Stauonary armature Generate aliernating voltage 1287930
2 Matcrial Winding, camplese, claw No, =RREY
1, fnr the abewe oofls
11 Bracka Hezs Hasse rear bearing 1230945
24 Shicid A, rear Conwal path of circulating 458429
air
- Serew T famien vear air shicld w Fasten rear sir whield Seandard
rear beacker, 5/16°- hardhwarty
1R%1 /2" Rllister head.
seel maching
Plug 1B pipe. for rear brackes Sundard
hardware
2% Plug I 2° counteriunk pape, for Standard
rear heacket hardware
26 Cower Hemstitng, for rear bearing Keep dirt from bearing 766706
27 Bak To fasien cover b Fasen howsing cover Standard
wn =1 3x5" hardware
head, stexcl
i8 Bearing Aall, rear Blownt aliernatar shafi GiAhG4
b Bodt To fasien rear bracket 1o Fasten rear bracket Scandard
frame, S/8°<11x5" hardware
huxagonsl head, stecl
30 Bracket Froam House frant bearing 12309970
N Conncere 3 4% mraight squeeze, for 1198551
Mexible oonduit
32 Shichd Air, frunt Control path of circulating air 458429
3 Serow T fasien from air shick! o Fasten frane air shicld Siandard
fromt beacker, $/16°- Iavdwary
Inx1/2" Gllieter head sl
wad hgwe
13 Pl | B pipe for from bracket Seangdard
hardwar:
3 Plug 1 ¥ counsersunk pipe, b Standard
feepnt bsracker hitrdwarc
35 Clower Homming. with beush-hoddber PProvecs rese benring am! 1287931
rustla and insulation mouni lmeh-holder rods
36 Rod Rereech hobder Mauwni beusk hlder HITM4
37 Kot Prvesh-dwbder, immalaties wilee  Trzalate lendi-lnlder rod 123931
s Bale Tor Gamien hasing cororr 0 Fasten huusimg cover Standaed
frown Descker, 172 hardwase
1355 hexagoasl hesd swed



[ 8 ) LE Droviglne [ Ie—— gt B
] Acaring frome Maws: aiicrnates shafi LadLh
» Bols Te fromt bracke: w Fasen fromt bracke: Siandard
frame, /7°-11 li. hardwee
@ Bt For aliernason . Stock pule Provide contact for exciser  TTTREY
WS84, VEsV/4'a1 1/6°  leads to collecior rings
. Hesiehor Brush, complese for generator  Hold hrushes m
3 Screw To famen brush shunt 0 Fasten brush sham Seamlard
berash, holder, No. 10 hardwar:
320" Rilisser head
b s machone
W asker For shuni mrow g for srew TN
B Te brush holder 1w Fussen bruab hobdes
mod, 1/4°- 210" hardsware
bead vieel
- Lack mat For 1/ -20 Lack baly Standard
Rardwar:
Lock washer 1/4°, lor o Lock mut Standard
harcha e
Terminal  To commect generasor field ITM0%
- rl-tum::um I
: rrminal oF pency My beacts
{exwernal)
] Cowbiaa For Seld leads, 14° V" Proeee: Gebd beads Seandard
. - -
3 B Mmmyr* 1 homine T4
Ll CoRneCtion ‘o
Connctior  Squeese, leads | | 1199554
for mawn | ) :
condssi, | 127
4 Condan For mais loads, 29°-1 1/2°, Protect maia besdh Scandard
Connecsor iq-unt.l::lhl-i TSITSe
= condeit, | 1/ 90"
o Termanal h-ﬁ::;ﬁ ﬂ!lﬂ'
w' Laciter cover Support excater frame 1297
— Cower M‘uul--ﬂ.l Ciovers openung m suppor 1042282
. Screw To [asten cover & exciter Fasten cover Suandard
44 P s Excater to front Fastes exciter puppor Standard
mw-‘ﬂﬂﬂ' hardware
. Rernir Excicer to suppest, Fasien excaver lrame Staedart
Vi -16x1 I/5° bexagonal hardware
- Plaw Name, geoerator ratnyg NP-27Ra
. Plate Name, generator hubrcanen NP-34630
(2) Esviter (Wenraghous pert sumabers).
a«a Armacwse  Excater, with Generate diret! curvont fior 1287939
Comple e sl by -
4f L i Saepply veatilaton for 359038
cxcaier
" Frame Escaer Heouse exciter wndingy 1231942
w Poke Excrer im—nh-q-nk AS2M5
e Heds 'l‘.hlupd::‘h-:.' Famen pole 1w frame ¥
L | (el " Wk, wmciier 4 cudds per 51 Cancrate magncts fce 123ma)



Bl Mo hak B "o oo wan Tmiina Mr's port e,
. Terminal  For feld coll load Fasten bead _ 29108
52 Panel Complete with brishes and Mount brushes and beush 1124998
brush holder fon cngitcr halder
— Spreg e ah tension for brush 28163}
5 Bt Excuer, ' WwWL-21 cirrent from com TA1740
sl V¥ ) R melaior
Suad To mount brush pancl o Meount panel o frame 550184
N Hexagunal beaw b F. i Standard
i i b e O L L
> screw, for s | 3" ?:1 - hardware
Washer for e 179155
Lock washer 1/4%, for stuad Seandard
hardware
L2 Cover From, low pnciuy Cover commuiator ard M
Screw Filliswer besd brans inaching,  Fasten cover Standard
for frome cover Ko 14~ hardware
W
Lock sasher 1/4°, lor serew Lack wrew Standard
) Connector  3/4" straigh [ 113?:!
3 ] 1 , e _
_ g
% Clonduait B8 of 14" weel, Pexibile, G Prosect beads Seandard
enciter lends
- Connector 1/ 6" 90" spuecee, for 182747
conduit fof cuclier leads
Termminal  For excieer beadh Farmen icads 1108
i PFlaw Name, capwer NP 17013
(3) Cantead ponel | W rstonghonie port sumbers)
Ammwter Type HA, 0-300 gmj Menrure alternaror corron 124218
Volumeter  Type HA, 0-150 volu Messure alternator vol Lage 2T
Mever F . type HY, Meawre aliernator 21766
cyches frequency _
Meter Total hour, cype NH-)5, Indiicate total houry of 1205858
120 woins SRA mqb:li:' 8. 0. MVard
— Pegulator  Silverstat, ty - Regulate alsernator voliage !
3 Rreaker Uﬁ.!ﬂlﬂ mmlh- from over. BOTOA)
Breaker Trip wnit, type AR Trip circuit breaker on 0TI M
on R hurwemas 1 Type WL Conwrol exciter field sirengih 874473
Block Terminal Mount terminals in pand MKZ-22070
e Bl k 805430
s Crrwer TH0T3
= Trarslormer Current (sold onky s an Supply current to amemeser MEZ-2070
Receptacie -.HI-&H No Connect aliernator beads
Socket Lamp mll'll- current for wrouldye 484980
2 Fus Mg, pyres glas, Mhampere  Fuse lamp socket PYX-2
(4) Valragr regniater (W estonghause part msambers).
_— Regulator  Type SRA-1. wlage, Comrol aliernarer volue: 8, 0. TeY4as
s Reguissor  Without regudatimg eosisior 5. O, TeYae
tubsrs
i Dhevice Cinetact, Cumengde i Shaarts rossstance vt o 1151548

exciter fackd ewrcii

1|



el B Wk e L= Brrrgeas Frncims Mt
2 Pase Conwact device (rear ) contact device 1091989
3 Serew e ‘-F::hndmhmm 0295
contacts
4 Tilen Magnet, core and armanuee for © apen or clow R0}
. o bathes g (-1 ta]
2-8-12-13 4
K Soonact ¥ long Fasen magnet block w froei  $59185
“ et 1 U/2° long %1702
7 3« Miraria lemdate magre: b b 0w
A : Operatng Orperaies movsng ares 1087327
’ Control Provides force agsinet mening  WOBTI24
arm
o Serew Adjusiang. Com i wpeing Adpust sprvag bragih 10917
2 ; ature e r BT
q b preg prher
| and 4
: ¢ I MTEAIGTE §TeR
" Hung: op Mpport Support 1ap om
s Hinge Botiom sagpes Support borsee W86
1é m‘q Hinge WTeT
" Fromt L para R
4 | R ot Adjunt of reguisied 5.0 TYau
" Moy R heostat rheasta: 108734
b Benchet P heosat Moent rbeostat 1247175
n Rsrd Termunal Mount tegulasr e minals WM
n Coner Micarta bole, e 3 B8y
e e
n Poe: Rear plase dower rens plate 1084588
2e Ciowes Rear, isem & resaony TARR 4
n Cawer Frone Imciose regulas para 1y
»m Cashey For cover, hemn 2 Seal cover to prevens enin H ]
of dust and dirt K
» Nt Thumb F asven cover %639

o
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Basiryras

Finiie

iy part W,

b))
L ¥
3}
b ]
)

b}

Srad
Sruad
e 5
Tu

Tuba
Tubs
Tube
Tramlormes

Tramslormer
Llmde

Cover, top

Corver, boitoim

Resastor

Regulnehng resiseor, 10.5
alims

Regulating resisior, 31.6
ahme

Regulating resiwios, ViR
ahms

Regulating reslsior, 7.0

ms

Dampang Rectay unil

Dampang

Ferion

T B

12 =14

i

Mount cover
Masun eover
Hald resistors
Msuni resisior
Belisuni rediniod
Mlount rusiniar

B il remintur

Stabshige veguiliied voliage
Supply direry eurrent 1o codl

il . ,&

-d e

TLTI2G
123Y. D,
2204 AL,

Figurs ), Uivcaif branke amesbly.

1001842
1001794
1087230
10R15D5

081596
1081597
OB 50K
1150741

1190740
B7TIR2



i il b ]

Mosen

L emwy

Sy Iy W

(PR
vl g

‘.\ ‘r!'f

T v wwemsd

. — ———— e ——

e g P goin L .y et B

Procot alwerndgi-« lroew

em Cw Bl

| e T L ymn bweakor cvei @) e ] e
em rrlodd o
Vew N ) i e 06 Presoe t Iy &% ar Ty
iy hgad lar Mha Y = 1o | astqn popwes L TR
i B0 D Q12 -alg) & hasraien 3
Fawr N N wA fucu.v_ L P sy s i ic § &
brovme o wmpelerns w B teegn Seagepuert heegalaT pare W e
N b
i { smmmgu CTIL e aCis, ey | Narow !.h-l_"’.l s U L1 "‘:_'
iy g widl ¢ rves Danw  eeml e . 1]

tree i | Pl

i wr g mrwld gy mos Sishes aml lmea ks ¢ e L [
¥ oF as i3 By i) L ali
e ke No. 7 in fwma fe Flovast o inul @ oowl @™l % s PO
Y4 omw - i 14
sEengily o WU G PR ey L L ]
by il i . B »Fa
romey S | Pl
l}.'u;r_r e L omm cubpnait laoy mbhor I M9
Y, --I;'.. & Wl N bR e Y i--lnﬂ‘y.‘m X mem lamcabet By LR
(W o F g AT
3wy L rernphewy Cory ae wily e W F d
ol T
NEY | it el By 91K
{."-l e [ ¥ |
o= by b akor i * | W
Villisar bhasd, bisr [vo. 16 | sman cOwer ——
beuew 0. 0 1N =122 3 ¥ harilia an
For Xa |7 m bgure &, O 1'% Jaal stivws Y] meef
hadcha ey
For Xa 17 in Bpwre 0 Beaturag fow arirs T Jah
Complesc, From oommeies Camneciumn for lemds B, o1}

bervaker

J“F- i

TL=-Til

Flowdas pa b —




Fel Na  Siasi Ba Hama Buprpiams Fypmdie s "y it Wy
n sl head bt Nio ¥ i Fasoon bends 1o scrminal Seandard
&0, /YT hardware
” lawk waslur For No. 20 s Sgsarv 00 1 )" Lasch baaly Saandard
3 W et im
b L Termmimal  125-ammpwiu . Tha M2
St Compleie, fear comweviedd | AN Y

(8) Fald choustat | W osiaponur purt aumbers.)

' iy Caomtnet, ooumpheo Mamarin nuwing comuscy W 420
2 ey Cantec: WA UNA
3 ﬁ Contac: arm Proscadon Clmiam o sl K )
B ' 1 Pl e wos Imsslane contact arm A& 991
A Whalt Prvws cuntact anm R 902
o Nt Shal Fassen shall KYK 993
7 Washer Shalt Rearwsg bar nun L Bl
. Aren Drive Dt e enmimet srm L Rt
a9 W asher Theum N TG
10 Pomcr Enedogmee rivomsast scliing " 50)
1" Coupling  Shor, with apped hde Wt 997
1”2 sk | nsslatson N 99
13 Riny Collecsor Cunowe tiun se mosing coar) B9 000
" Coupling  Shon 97 016
14 W bl Hand Turn comact s BAZ 151
18 Mae Name, (or handsw el 87 001
té Faot For single plaie A9 002
L] :—'ml ;n "":E' :2 :g:
e - o I
16 F oot For fossr 89 00s
E B B B
iR : - | ' A &1
I8 Fan Hack, intermedeaw | 737 002
1" [N w 015
n Mhw b Term Flowse werminab (or rhosssar B9 018
lcad wines
n Mate with rb =
n Stud Fasrcn handsieel 970 628
o Hondwhesl Complete, [nchades 14, 15, 241 865
and 22
45. Spare Parts. T'ools, snd Supplies
a. Gassnas
e Pasn Tool, metal Hobd spare paris and uads 119-123
. Nt 1/r-m 04 605
i Lack washer 1/2° 0553
o Padiock Lowch semal buss ‘ AlT8-1)
. Crank Suariiog For musmal maring of cogior 5094 -]
b Pasix v Beormes e B
e Sevvior Clylindor beadl swmibdy Sppore IAZ-149-3
. Wl s S =73
e Casmmesiine Bpeare SAT-T4
reml et
il
Nevvr- Cylimder, 4 1,2 L — 17561
. Lanr {immione, 101" Sppar 35-643-7
Line OOl Thoselles. In 1 &7 Sy ASS-442-4
1ine O, Theefles, 197 Nprwrs ASS aa2-5
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18-114
184-2
16146
1617
1646
16-908
-7
Bie-123
16-87)
16643
125-67
-1
1869
16-T5
613
I &%
16667

B Bl Heaiiih n nmn

ATT-188
1T4=18

ASs-f42-4
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Bel Wa. Stk Wa Wome DBusiription Functies MEs part Ma
ks Gasket Gear cover, o side s 16-633
2 Gasket hsinad on.ag - 16-652
- (Gasker Gear cover, manidold sice Spare 16-631
o Gasket Oil pan, cover Sparc }6-359
== Gasket Oil pan, rear Spare 16-649
. Belr Genevator Spare 41-229
= Bele an Spare 41-235
. Casker h:mg. oil pan, carburcior ~ Spare 16-647
P Casker Flange, oil el wde e 16648
; Gasket s bed rphen g';:m 16434
Gasker Culinder head Sparc 164629
. Bosi Instruction
, Hiwe Va"xi 1/2° Spare T3-29-0
v. Taay No, 2—R.H. Eno Couranmeext,
. Ol seal l’w m drive body Spare | 285541
4l seal Spare 125~50~1
En Radndn', brass, 1/4"x}/0"— Spare 33547
G EN ‘;fm. ‘::-." It‘—-ii' i-pue ;;:gﬂ
e Nipple aw, € 3 pare Lda
oL Tee Bram, 1/8%x1/8"x1/8" Spare 33-554
- E" sml. Ifr-m- SPH! 33"'5‘2
Nlﬂﬂt Bram, 1/8° Spare 33545
e Beaum, 1/8° Sparc S4=101
Wulwr Seal, water pump Spare 20-379
N B pla At e V6821
— ut - ; o
Coasket Intake :M 8-:.:!: 16-63)
Gasket Exhaust end Spare 16632
s Gasket Exhaust center Spare 16685
J. Tuar No. 2—LH. Ese Couranturnt.
. Packing Asbestory 5 16886
ik Brushes Bantery generator, Delco !m 17414
Brushes mgih;mﬁ 5 17420
R A pare
No. 777889
g Brushes Siarter, Delco Remy Spare 17414
ik T Waiaghoute 5 17417
R ter pare
Strainer r::" pump, ‘i C 5 43135
. : Spare -
Poin W& lm’lndni No. BK 5 127-6
% Points - pare
5 Points M;!;q, Bosch No. LE- Spare 1277
ek Capacitor  Magneta, Bosch No. CW-524 Spare 167-13
g Trav No. 3.
- Pliers gn gencnl use " H-ﬁn
i Gaugr oeler or adjusting vakves BE-
e Screw Large General u:! 58-T4
o~ Screw * Small Ceneral ute BR-229
diriver
Wrench Crescent, 8 Ceneral o 88-235
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48, Names and Addresses of Manulaoturers

AC Spark Plug Divislon. .. ..o o oov oo iiv i nnn.
Air-Maze Corporation. .. .. ..

Allen Bradley Company. .
Arnerican Bosch Corporation., . . . ...evvviineronn.y

.+« Flint, Michigan
e e Cleveland, Ohio

e oo« « Milwaukee, Wisconsin
.. Springficld, Massachusetts

Doy DOIION. o 46sscasavmsavininaisenss Anderson, Indiana
Diesel Plant Specialties Company. .. ... ...... - ... ..Chicago, Tllinois
Fulton Sylphon Company. . ... AR e Knoxville, Tennessee
G inion. TH0. . . o vaniskavapamnnminsssnanwneinne Milwaukee, Wisconsin
Micro Switch Corporation. . ......cccvcuruciannnnsnsnanananaEreeport, llinols
‘Thomas Flexible Coupling Company. .......ccavicnciaanan Warren, Pennsylvania
U. S. Gauge Company. .. ....--ceeeeecevesesnnn--....ScHersville, Pennsylvania

Westinghouse Electric & Manufacturing Co.......

Woodward Governor Company . ... ... ..coceaanacscas

Zenith Carburetor Division. .. .

a0 * s iur ovoan

------------------

. K. Pitsburgh, Pennsylvania

Chicago, [linais
- . .. Rockford, Illinois

........... Detroit, Michigan



