





GENERAL INFORMATION

'THE PURPOSE OF THIS BOOK. This instruction book is furnished.so- that. '_

; “the operator may learn of the characteristics of the plant. A thorough study

of the book will help the operator to keep the plant in good operating con.
dition so that jt ‘will give efficient service. An understandmg of .the plant will
also assist the operator in determining the.cause of trouble if it occurs, .

KEEP. THIS BOOK "HANDY. Such snnple rmstakes as the use of :mproper
oil, improper fuel, er the - neglect of routine servicing may resu]t in failure of
~ the plant at & time when it is urgently needed. It is suggested that this book .
ke kept near the plant so that’ 1t may be refe.rred to when necessary.

SERVICE If trouble oceurs and the operator is unable to determme the cause_ ;

after a thorough study of this book, or if he is unable to determine what: repair”

parts-are required, needed information will ‘be _furmshed upon __reques_t When
-asking for informiation, be sure to' state the Model, Serjal, and Generator num-
hers of the plant. This mermatwn is absolutely neceasgary and may be obtamed
_frorn name plates on the plant. Give all other avaulablc details. ’

MANUFACTURER’S WARRANTY

" The' manufacturer warrants each new enginé or eléctric plant t6 be :
free from defects i material and workmamhjp Under normal use and-‘.-.
service our obhgation under this warranty is limited to the furniahiug _

" of any part without charge which, within’ nmety (90) days after delwery__” ¥
to. the original user ‘ghall be- returned to us or our authonaed semce':-
statlon with transportation charges prepald and whlch our exammatmn' :
shall disclose to have been defective,

Qur llab:lity in case of defective workmanshlp, matenal or any. costs'
incurred ‘in’ remedying any clan'ned defactive conchuon i any nmt or
sach unit having been repau-ed altered, or which installation and’ serv-
ice recommendations have not beent comphed with; is- lu:mted stm:tlyk .
“to the proper adjustment authorized by thé factory )

Thia wan'anty does not include or. cover standard accessonus used
- suchr as carburetors, magnetos, fuél pumps, etci, made’ by other manu-
" factorers, Such accessones ‘have separate warrantles made by the re.
: 'spectwe mnufacturers‘ Repair or exchange of such accessones w111 he
made by us on the busis of such warranues. meo e L

w

'Y‘ms wmanw s m \\eu o'i a\\ uthet ‘watranues expressed
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PLANT RUNNING HOURS S
COMPARED TO AUTOMOBILE RUNNING MILES

.' ‘l‘he engine of yvour generating p.'l.ant makel o5 meny revolutions in one hour,
as the average automb:lle engine does td:en the car travels a diatence or

A | m:l.lee. ’

100 ruming hours time on & gemereting plnnt engine 13 equivalent in’ total _
REM'5 to. approx.i.me.tely 1.100 mmﬂ.ng m.iles on &n autonob:lle. - _

However, do not conclude that the wear on the generating plant engine and
the wear on the automobile engine would be ‘the same. . The generating plent
engine ia built much more ruggedly, (having larger main bearings,-bigger
01l capacity and has & heavier: crankshaft proportionately per horsepower)
" than most automobile engines.. Given ithe proper care and periodic servicing
" the generating plant engine will continue to give many more hours of effi- -
cient service than an automobile engine will after hev:lng been run the
equiva.lent number of running miles. .

Coumare the running time of your generet.ing ple.nt engine with the number of
miles traveled by an automobile. The oil in an suto is checked every ons .
of two hundred miles (3 to 5 hrs., running time) and chenged every 1000 to
1500 miles {28 to 42 hrs.) Whereas in a generating plant or stationary
pover engine, the o1l should be checked every & to B r¥umning houis (250 4o
350 miles} and chenged every 50 to 100 eperet:l.ng hours (2000 to 4000 milee)
: depending cn operating cond,itione.

Abéut every 5,000 to 10,000 miles (120 to 250 heurs), services hiavé to be

- performed on an auto, such #s checking ignition points, replacing spark:
‘plugs, condensers, etc. Similerly on your generating plant engine, these
same services have to he performed periodically except the change period is
reckoned in hours. 10,000 miles on an auto ie equi\ralent. to- about 250 run-
ning houra on your plant engine. o )

- To e.rr:l.ve at an epprmdmate figure of- comparetive generating plent mnnjng
‘hourg as against sutomobile engine running miles, multiply the total number
of rumming hours by 41 to find the equivalent of . nmning miles on an euto-

. 'llobile. . . !

Your generating plant engine can "take it" and will g:l.ve meny hqure of eﬂ’i—
cient performance provided it is servicecl regulerly '

_Belcm :I.e a chart showing the | cum‘)erison between & genereting plent engine
runn:l.ng hourg and an mtomobile rupning miles.

 GENERATING PLANT  AUTOMOBILE. . | - GENERATING PLANT .AUTOI-RJBILE." :

RUNNING HOURS ~ RUNNING MILES RUNNING' HOURS munm HILES

| 18r. : I.l-_lflilee .- 30Hrs. B + 230 llilee.

‘DAILY } 4 Hra. 164w MONTHLY } - 120 ¢ # 920 .

AVERAGE | 6 - - 246 ' n - |l AVERAGE).. 180 - 7,380 ._..'l

o faw ¥ ERLENNE B G Y 14965' .
e . Luson | mrflis e 59,860
AVERAGE } 42 ~° 1,722 - » N AVERAGE } 2,190 ¢ 39,790 A
o se 2,296 . " G e T g

NOTE: Electric genera.t:l.ng plante o not ‘operate’ ecemically when ‘used to
power electric refrigerators and will. add from 4 to 8 epereting hours per-
dbay in addition to the regule’-l‘ 1iehtins load: = -



DESCRIP’HON- T 1

The 1500 watt. aw-g and 'tne 2000 wa'tt d-¢ electric .generating pla.nts de- oo
scribed in this manual are powered by & two-cylinder-opposed,. air-coaleﬂ,
gasoline driven. engine. Faeh plamt is oarefully ingpected and given.a .

" thorough test run before shipment to assure that each planmt will produce
its rated output and that all parts ere in good condition.

Basically the engina is the same for all nodels witn the - exception of -

. accessoTies required for the different types of starting. Differencep
are.in the generator and controls. The type of current, the method of
connecting the losd, controls for maiwial . start or remote start.
are s few of the main differences, The TABLE OF RATINGS list the :
various pleote covered in-this mezual.. There are three distinet types -
portable, remote control and battery charging. The portable units may
be elther alternating current. or direct current plants, The remote con-

. trol plants produce elternating current a3 well as direct current. for
battery charging purposes. The battery charging plants produce direct.
current only, WKhere differences inm instelling, servieing, connecting,
_operating, edjusting and repairing oceur, each will be treated separ- .
ately, Unless otherwise noted all in.formation given applies to a.ll
pc“l.ants in: the table,.

 TABLE OF RATINGS

TIYPE PLAN PLANY. i |
PLANT | WA%TAEE VOLTAGE __FREQ_UE'-NC?\. CURRENT
PORTABLE ] 1500 |- 115 1 60CYCLE 1" Ae- |
. 'u'._:-f . . 0.':: . ” .' : 50CYCLE o o i

PORTABLE | - 1500 |- 230 | 60CYCLE | - Ac
s S0GYCLE ) L T

REMOTE | 1500 | - 15 .| éocveLe | Ac.\.'-f"". :
e e e 1FB50LCYCLE | T
REMOTE 1500 230 | 60CYCLE |- A-'C .
T T e |secycLe | A%

‘PORTABLE| 2000 | us | | pe |

PORTABLE | 2000 ' 230 | - e |
CHARGER | 2000 32 -40 a R R A

ENG]NE

The engine 1s a horizont.ally oppoaed, t-wo cylinder, u—hee.d, 4 cycle,
-alr-cooled, laternal combustion. type, The cylinder:bore is 2-1/20; the
© shroke, 2-1/4%; piston displacement, 22.1 cuble inches; compression ratio,
6.1 to.l, . Besic engine gonstructed of alumioum. :Cylinders end crankcase
.. cast aF omé plece: with cast in liners incgrlinﬂsrs. Conngoting rods and
_pistons, aluainum glloy. . Three.ring plstonms with full floating pins: . -
* Gounterbalanced oranksheft. Exirs large slupinum-alloy sleeve:type. nain
besrings, flanged to teke. crankshaft.endpley. .Steel backed bebbitt
‘1ined sleeve type camshaft bearings. Full pressire lubricationto madsi
" and connecting rod bearings provided by gear type oil pumip, ~Other imter-. -
m.l working perte are spray. lubriceted,  Vulves are of special alloy.
at.eel ﬂ.’c.h repheeable mam sent.s. Etﬁc&.snt. cooli.ng is uawred Es' .
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large blower wheel, cooling air being forced at high speed over and.
sround the cooling fins of the cylinders snd .heeds.  Ignitlon current
is generated by & low—tension flywheel ‘type mgneto and t-o 6-volt- -
coilas, ) ) ] :

GENERATOR

GENERAL .ﬁll generat.ors are of the four pole, self-mited t;rpe.

- The pole ehoes end fleld coils mount in a wachined steel -
riug xhich gerves us the freme. The arwature is directly comnected
to the englae crenkshaft and turns et engine speed. A ball beering: .

. serves 85 & turning center for- the outboard end of the armature -shaft. -

PORTABLE ACo PL!LNTS.—- Field windings - shunt mund, satnrated field,
" ‘The armature contains both a~c¢ and d-c windings. -
The d-¢ outpub is used for excitation and the windings comnect to the
- commitetor, The e-c tinﬂimgs connect to the oollector rings and mpply
- the main current, - '

RENOTE CONTROL PLANTS .~ Field windings-shunt wound, aaturatea fleld
with g series field in addition for creaking: and

battery charging purposes. - The armature containg both g-c¢ and d-¢ :
windings., -The d-c output, iz used for crenking power, exeitation and

- battery charging purposes, the windings commect to the commutator. The

a~¢ windings comect to the callector ringa and supply the nain mrrent..

PORTABLE D.G- PLAM’S.- Fi¢ld windings - compound wound with two inter- h
© poles for sparkless commwtation. .- Armature cone .
tains d-c windings -only, the windj.ngs comectiug te the commmtetér, -

BATTERY CHARGING PLANTS .~ Field uindings - ahunt- wound with a series

field in addition for crenking: purposes. Arm- -
ature conta.tns Gec windings only, the windings eonnecting to the mu—- o
t&toro R )

o _ quTRoLs
' PORT&BLE A.C. - D.G.-

: Stmingisbymannalerannnguithpuumpe. Hma.lohokepmudod
for starting purposes. Stop buttor grounds cut the ignition system to-
‘stop the plant., Receptacles provided for plu,g—:l.n of aleotriosl load.

RIMOTE CONTROL PLANTS,~ Starting and stoppj.n.g is by push button at the o
plant or by remote cormtrol switches connected
in parallel with the starting and. gtopplng cirouits of the plant. Car-
bufetor choking is smutomstic. The control box containe o charge rate -
‘ammeter, start sclenoid, reverse current relay, cherge rate voltsge - -
res'ulater, start and stop hlttons, battery and load teminala. N

'-am'mr cwmm PLANTB.-— Starting end-stopping 18 by push button at
~the plant or at remote control stetions con-
nected in parallel with the starting and stopping cirtuits of the plant.

Carburetor choking is automatic, - The control box conbEing u charge. ratt '

. ameter, start golencid, reverse current’ rala.y, stm-stop buttons a.nd
' .battery tminals. SR o .



' -INSTALLATJON-‘ R

ladPORInNGE OF PROPER IB&TALLATIC&I.- It is i.mportant that your plant be -
o - properly installed to give good ser~ -
o vice. Poor vantila.tion, vibration, dust, dirt, grit; réin and snow are
" some of the main poi.nts contributing to unsatisfact.ory operation. :

' The instiuctions given in the following paragraphs are necessarily of & -
- genersl nature due to the various locations end conditions under which

" . these plants mey be:installed and operated. Where the instructions can-

‘not be followed es given, use them as a guido and make the best instal- .
-la:l;ion tha.t. oi.rcmst.ances pemit. o . T

POBT&BLE IN&'&LL&TIOH

Portable plants hawo a oarrying ﬁ:ﬂms that provides for “easy port.a— o
. bility" of the plant. Electricity is thus made sveilable at meny rémote
- points that could not. othérwise be serviced wi‘i.hont r\mning pmve:r linos
-hichinmostcasesisnotmoticablo. o o

- Even thoughyour plant ig not eqn:lppeduthacarryingﬁwe it oanbe
used 8& & porteble unit. All of ‘these planté have magneto ignition and
. can be started menually. Battery charging plants are not recommended

" for porteble service ss the bat.teries must always be connected whei

operating the plent.,

Portable plants may be operated -out of doors without en exhanst axten-
-gion, Exheust gases wust alwsys ‘be piped.out of doors when operating

the unit inside an enclosure, Exhaust gesee are polsonous and excesgive . . _ '

inhalation will ‘caugé severe sickness if not death, Install a ehort
Yength of flexible exhaust. tubing- between the exhsust cutlet on the

o phnt and any rigid exhaust pipe to absorb vibration. -

Mhen any unit - is used in portablo servioo alwa:ys bo gure; 'bhat the un!.'l'. '
sets about level when running. The unit should.be securely fastened.
when moved from plece to place in moblle equipment, Articles’ ‘withi E
-such equipment that might. fa.'l.l on the unit. and eause’ danag should also
be aecured or removod. T :

E s‘mmum ms'rmnou -

LOGLTIOH.-— Saleot 8 si.to for- the plant vhich 'i].l be clean, dry, woll :
. - ventilsted and with provisi.ons for ‘heating in yery eold weath- -
er. 'The locstion should also be s near to the sénter of the electrical:
"load 88 possible.. 4 dsmp or dusty location: ‘reguires more frequent ser—- . -
vicing. An unheated location may. regult in damage to"the plant when.
‘gterting  during extremely cold weather as the oil msy be too congealed to'
'_ci.rculate properly. A pt:oorll.sr ventilat-ed 1ooation nay csmse overbeattng.

‘When seVeral buildings are to be serviced wj.th electricity it is much bete
- ter and cogbs less to run.linés from & central polnt to éach building “than .
.%o run.-lines from one bullding: to ‘another. Not only will the voltage drop
_-._fronplanttoloadbelosshut ‘smaller wire cah be used to carry the same &
B :;:.rront without mch voltaga loss bmom t.he p].ant and tho point or ser-. '_' o




4 ¢ INSTALLATION
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are

F EXHAUS‘I‘ UNE MUST BE
PITCHED UPWARD, CONSTRUCT

| cONDENSATIONTRAP . FITTINGS AND INSTALL AT |
A | POINT WHERE UPWARD PITCH -
. UBEGINS.

A CONDENSATION TRAP: OF PIPE .

FIG.2~ EXHAUST LINE ._I_ﬂST-A'LL.AT_I'ON ‘



-'lNSTALLATION o 8

_'-VEMIMTIOH__. An air cooled engine is. cooled entirely by air and ré-

: quires & large volume of cool air to mﬂ:de a.dequs.te
. wentilation, . Usually normel air eirculation iz mot cnough. ' Addi- .
. tionsl openings should be provided for incoming eool sir and ocutgoing

" heated air, These openings shoiild be at least 18" x 18Y¥ and should
‘be adju.stable to _control the volume of cool .air for cold weather
-operation. ,Openings should be located in such n manner thet recir-
culetion of heated air: within the enclosure is’ prwented. - Installg=-
“tion of air outlets near the celling or in the roor are: ulso helpfnl
" in preventing recirculation of’ hest.ed air. DR

: wm&mmnﬁm %uum

OF HEATED M. |

ENIW“ITI’I a
- CLOUVAES DIRECTLY. llﬂwﬂ-_l'l'! oN
F PI.AN‘I' BLOWER Wi THE PLANT.

:-.-qro.' B

i
yrE s?ﬁmnuut N
T TAREA

'"wm"..r"am -

Aé2

FIG 3 VENTILATION

-MQLNTING BASE.- A mounting .baee of the appm::l.mate dinensions showm g
_ in Fig, 4 will provide a good substential foundation -
for your plant. This bsge may be either timber or concrete, Locate
‘the mounting base withio the enclosure to sllow emple space for Ber—.
- vieing and reasombly close to the opening‘ provided for 1ncoming codl
. air.

The base ghould ba a minimm of ].2" high x 26" long x 21“ wide. Bolts:
‘for mounting the plant should be imbedded in’s concrete base, Lag |
- screws may be ueed with a ti.mber base. lloun_ ng hole cent.ers in the- -
oil base ‘are ehown in Fig. B R _' : '

If @ concrete base is to be used 8 nixt.nra ‘of - one pe:rt. cement, 2 perts{
" sand and 4 parts gravel or mahod ‘gtone _will make a good bege,  Sus-
pend three 3/8% x 8" bolts from. érase cleats nailed to a concrete form
‘before pouring the concrete. Place & .large washer under the head of
..each bolt and sdjust each bolt on.the clest so thst it will extend 4"
. ‘above the concrete and the-spacing between bolts conforms to Fig, 4. .
S FEXL-vhe form with coberete snd tep down. Do wot move the bolte.” Beé -
' sure the Yoy of thé foindetion 16 level and smocth 4o. prevent plant
base ’oreakage. kllm the cement. t.o barden f.or 3 &aus. n _



6 " INSTALLATION

These dimensions apply
only fo F~point
g base '

C‘JM.»WJNG‘ FRAME

FTHOD OF BOLTING
caﬂmms FRANE TO
FERM
Bl\ss

. tic_'.-4-‘m-o.uN_Ti NG 'EA'-S_E: B

HOUHTING THE PLANT on . 'I'HE BASE .- Use p.ipe clsltps to secure. e porteble

‘plant to a permenent base and secure
as shown in Fig. 5 . Check the mounting cushions for ‘coprect assenhly
as sbown in Fig, 5 . o . .

When installing g remote control or battery eharging plant on a perma-
nent base, ba sure the three lower shock mounting cushions are in plsce
in the plant bese before setiing the plant on the studs. Assemble the = -
upper mounting cnsh.i.ons and secure &8 Shown in Fig. 5 . o

ThlS mounting assembly used| ©

with 3-point oil base in -

corrying frame also. '

o ATE NG THD X34 SOLT.
THEAVY LOCK WASHER

N&. 526-100 WASHER

MOUNTING RUBBER -

SPACER BUSHING
MOUNTING RUBBER

CconcReT BASE
0,826 100 WASHER *

LARGE FLAT WASHER *

ErBNCKE R M. Qannmes BOL'I'

oy

FIG 5= SHOCK MOUNTING ASSEMBLY




INSTALEATION _ , = 7
B NUFFLER Iﬁsﬂﬂmou'm QUTD00R OPERATION

POR!‘ABLE PLMS.- The muffler is mounted directl;r on the. eng:l.ne and an.
_ “exhaust extension is mot required, - _
o'mm PMHTS.—- L‘l;tach & longth of flexibla f.ubiug to the exhaugt cut-
S * let on the plant and sttach the muffler to the. tubing._ _
Suppurtthznufflerinmbnmeraothatitdoasmtnakeoontm '
with inﬂaﬁnahle weterial. '

-uumm INST&IL&TION FOR IHDOOR OPIE'B.&TIOH

: .All axhaust gases. nm.st be piped out of doors. Use 1 inch pipe from the

exhsuet outlet on.the plant for the first 10 feet. Incremee the pipe . - -
size one size for each additional 10 feet needed. Install a length of
flexible exhaust tubing betWeen the plant and any solid exhaust line or
comnection. Kesp the exhaust pipe several inches ewsy from inflemmeble
uaterisl. Provide shields for the exhaugt line whenever 1t passes
through a well or partition, the opening for the shislds being st least
A hrser on all sides ‘then the eurhauet line, Follow suggestions given
in Fig." . . ' . .

The nu.t‘ﬂer of the portable plant is mounted direetly on the plant. _
The muffler sham in Fig- 2., 1is not required in ad.dition for these :
plants. '

: GONDENSATIOH ‘I'RAP.-— If the eahaust line mst. be’ pitched upward ‘atany
"~ .point, construct a condensation trap of sultable
pipe fittings and install at the point where the upward pitch begins.
The trep must be drained fron time to time {0 serve its intended xm.‘t'-_ .
_posp. See Fig. 2, . .

URDERGR .m M‘l‘ mm.n.—nwm oahlut mrl‘ler may be in-
_ o " stelled with a permsnent installation. -
...lim it theu-e 1s danser of the muffier f11¥ing with water st an;r_.
" time it cannot be useds A 15 gellon drum with ‘the bottcm removed 18
" guiteble for the wuffler. Do not use o drum that formerly ocontaimed:.
gasoline,; iurpentine or other m:tmabla li.quids- Ban !1&: 5.L ana'_
5B for typicsl mmmﬁm ' _ o

I.BATTERI GOHNEG‘IIONS.

When starting ‘batteries sre supplied: Irit.h a plant. they are shipped ready
for use in the United Stetes, Cansda and Meéxico. . These batteries are
" in & well charged condition when shipped from:the.factory. However, if
they are not placed in service Within 30 to 40 days, they mey have be- .
© come partly discharged: If such 1s the cage, the batteries should be
- given & freshening charge before being placed 'in service. Batterles

- - -supplied. for use in other ‘countries amst be prepared for use acoonii.ng

to the instmctions given on the tag attached +0 . the batteriee.

' Bat‘t.eries htmld always be set-on a looden or. meta.l rack t.o a.fford a K
_ﬁ'ee circulation of air eround the. battery. TR _ -

" Gebles. for aking. cormections between 4he plant and the battery sre ipn
pl:l.ed with all remote .contral plents .- -even though the starting - be:t.ter_- .
_ {es sTe not. Heither batt.eries ToT. cables are supplied with bat-‘t-ery L

' chm‘glng plant.s. o
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mm making cable connections at the bat.tery it ma.y be: necessary to
spread the. cable lug open slightly before it will fit’ oroperly over
the terminal post. Don't use a hammer to drive ceble lugs onto batt.ary .
terminel posts, the battery may be dameged, Cable lugs should have '
~full contact on battery terminal posts to present loss of current at
tols polot, - Be sure contact surfaces of lug and terminal post are
elesn before making connecticns. Comt luge and ‘t.erminal poats with
vaeeline to help prevent. corroaion. :

RHJOTE COMROL PLANTS - Gonnact t.he short jumper cable from the nega-—
" tive {~) post of one battery to the positive .

© () post of the second battery. Connect one of the long cables from .

" the remaining positive (+) post of the battery to the POSITIVE termi~

pal in the plant control box. Connect the other long ceble from the

remaining negative {-) post -on the battery to the NEGATIVE terminal .

in the plant control box. - Be sure connections are tight at all poin‘bs.

BAT, /’/ BA‘I‘. ‘/

ETHOD OF CONNECTING ’ :
STARTING BATTERIES .~ GONCRETE ‘4’
BASE 7

S?ARTI NG. BATTERIES

FI1G.6~ STARTING BATTERY CONNECTIONS
BATTERI CHARGIHG PLANTS .- Batteries for these plants should be pm- :

: pared for use according to the instructions .
supplied b;r the batte:r;y mamifacturer. Several makes of mutomotive
or-glags jar type sre aveilable on the market, Your dealer can recom-
mend the type best suited for your installation. .

Battery cables are not supplied for theae plants. Your dealer ahould

" be able to supply you with correct size and length of cable needed for
your installation, Cables should be of the same size a.nd length and

the length should be heJ.d to 8 Ininimll .

- A single t.hrow, double- pole; fused aﬂitch should be installod in the _
. ceble line: between the plant snd the battery.. See Fig. 7 . ‘The smitch
muet have 100 ampere ¢epacity. -Pe sure 100 ampere fuses are used in

the switch. See your dealer. -If he cannot supply you with a proper
switeh, ‘they are s:vailable et most elsctrical supply houses.

" .Conneet & snort. length of ceble from the batt.ary poait.ive +) post to
. ‘the hok sidé of the fused switch, - Comtect a second length of' cable

" from the hot side of the switch t.o t.he POSITI?E tarminal 4n the plant.
ontrol bout. Sae Fic Tl




B INSTALLATION _

. Connect & short iength of ceble from the bettery negative (=) post to
the groung side of the fused switch. Comnect a second lsngth of cable.

from the ground =side of the switeh to the NEGATIVE terminsl in the -

plant control box‘ S.e Figo 7 - . ’ ) .

Keep the switch closed at all times unless making connectlons. or work-

Ang on the plant. o SR L

- GROUND TERMINAL ON
\ PLANT CONTROL 80X _
WIRES TO LOAD

~FUSED SWITCH

: o Tsox

- FUSED SWITCH L {2-100 AMP, FUSES}
- BOX

{ 2- IOOAMR FUSES).

32 VOLT BATTERY SET

%
=
':.“.

" FIG.7-BATTERY CONNECTIONS
~BATTERY CHARGING PLANT
REMOTE CONTROL CONNECTIONS. ' _
BATTERY CHARGING AND REMOTE COMYROL PLANTS.- Remote start-stop stations . -

o ' . . : .. may be instelled at var-
lous points within 1000 feet of the plant. Thess stations permit start.
'ing end stopping tkie plant from various locations saving meny ateps
‘when current is required from other bmildings. Use No. 18 wire up to
250 .feet, No. 16 wire up to 500 feet and Ko. 14 vire up to 1000 feet.

Befer to Fig, 8 . HNote that the remote control terminal block ie mark~ -
ed "REMOTE CONTROL® B , 1, 2 and 3, Teminal No. 1 13 a common gremnd. . -
‘Terminel Ho, 2 i in the stopping cirouit. Terminal No. 3 is in the .
starting circuit. Terminal marked B+is used only with automatic cop-

- txdl equipment. : L IR

‘Exsmine the remote control switch supplied with your plant. Hote that

the éwitch also has terminals marked 1, 2 and 3. hske connections be-
tween the plant end the switch as shown in Fig. 8 , using one lassd-wire .
' between each mumbered termisal (& lead from-1 to 1, 2 to 2 end.3 46 3)
Additional switolies may be connected either directly st the remete .
control panel or in persllel with other remecte start-stop switches. - =
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COMNECT BATTER Y
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WRAEHOYT SECTION,

A7

FIG. 8~REMOTE c'o_N'rRm. CONNECTIONS

GROUNDING THE FLANT .~ Lf grounding 1s cslled for imn local codea or ra—-
"dlo interference can be reduced by groundiug, . .

drive a 1/2 inch pipe into the ground as close to the plant as you can.
This pipe must penetrate woist earth., Then pomnect a sulieble ground -
clamp to this pipe and run a Ko. 10 or No. 12 wire to either the NEGA-
TiVE battery termimal or to the grounded mein line wire at the plant.
Never comnect this wire to a water plpe or to & ground uaed by a ra-

d:ho systen.

FIRING .~ Use ingulated wire of the eorrect sj.za t.o connect the losd to
I the plant. The wire size will depend lergely on the distance
and permissible voltage drop between the plant and the loed ‘and the
amount and kind of load. Consult your desler for ad¥ice. If neces-
sary See a competent slectriecian. OCheck nationsl and local _codes-\m—_
fore lnstalling. Instell a fused switch or eircuit bresker in the
-1ina betuesn the lord and the plant at & point nesr the. pla.nt

Leade that nust te jolned together shoul.d be comnected with solderless
connectors and thoroughly teped with two layers of half-lapped elee- -
triciang' tape and two layers of haif-lapped friction tape, extending
both well besyond the ends of the connect.:l.on. Leads that c_onnect. dl-
Tectly to tem.tnala do not require ta.ping o ' :

Protect ea.ch brench eircuit of the systeu wi'bh LY i‘usa of the’ pra‘per
amperage according to the carrying capacity of the wire regardlene of-.
the total losd that may be connected to the branch cireuit. Such fuses .
are 1n addition to the main fuse t,hat protects the entire s;rstam. .



CM2 . INSTALLATION
' " WIRING TABLE
' Unity Power Factor. gg,uonage Drop 115 Ve 8.8 = DuCs.

Watts Anps. . Dista.nces expressed in feet per. wire size. N

WO .87 510 810 1280 2040, . 350" - 5300 8200
200 LJTA 0 255 405 640 10u 1625 2650 © 4100
300 2.6 170 270 430 7. 680 1080 170 @ 270
400 3448 125 200 30 - 510 810 132% 2050 .
500 0 4.35 100 1607 255 410 650 1060 - 1640 |
750 6.52 . 68 100 1 27 430 70 . 1090
1000 &.6 © 50 . 80 125 205 325 530 80 . .
1500 13,04 35 55 8 o A5 350 550

* Above figuree represent a point to point distence for a 2 w:.re rn.
| If u 4% voltage drop is permissible, double the distance listed. .If .
. only 1% woltege dvop 1s allowable, divide the distances 1ieted by 2.

" Bingle Fhase 115 Folt a.c. or 115V, D c. - Use 115 ‘Jolt table-

Single Phaae 115-230 Yolt A.C. 3 'll'ire Use 1is ‘Ilolt table. for each .-
115 ‘!elt Cironit,

Single Phase 230 Volt. A, c. or 230 v, b.C, - Double the distancee in
the 115 ?olt. table. Use Anps. Qolumn. : .

'Tlxree Pusse 230 Voly circ’uit. - multiply the distances in the 1.15 ?. :
table by 2-1/4 for the sewe load. Uze. thg Anps colm. T

Table of Wire Sizes for 32 Volt - 28 (.64) ?olt_.ag_e. 'Drop'__"' N
WIRE SIZE N0, 12, L0 8 . _'--6 EE T -.'_-o B
Waft.s-- - J?Uli?ﬂc'.l o * Diatanees expressed in feet per wire size. .

50 1.56 2o a0 R0 40 oo 1200
- 100 3.13 &0 190 M0 - 245 - M0 . 0
150 4869 . A0 S0 1o 165 0 2600 400 .
20 6,25 VI 50 -80- - 125 . - 200 - 300
250 T8l 25 0 4D 65 - 100 160 . 240

300 - 9.33 200 - 3% . 55 . g0 130_ 2000
400 12.50 15 .25 4 & L 180
500. 15,63 1R - 200 30 50 . 80_- 120
C600 18750 0 10 15 25 40 - 65 . 100 ¢
800 - 25,00 0 = 12 -20 300 50 s -

1k -2 . 30 s
X A5 25 4B
So=. Ml 200 40

g

10007 31.25 . -~
1200 37.50 -
1400 - 43.85 - — .
W0 gem =

20007 62,50 . il

i.i‘us;_

e__:-*l__z L

* Above r:l.gures represent a point to poin:t. distence for s 2 wire vun. S

It J‘.ﬁ voltage draop is pemissible, double the' distances Adsted,

If only 1% volte.ge drop is alloweble, dj.vide tne dist.ences listed"by 2. -
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GOHNEGTIIIG THE LQ.!\D

POR‘.'['ABLE A0 PLANTS.~ These plants
are equipped
with an outlet hau ‘whioh has several . o
roceptacles 1n it. The load con- e . o
nects directly et these receptacles. ON A 118 VOLT PLANT, 1S VOLT

Instell a suitablie plug on the loed . _ SINGLE PHASE CURRENT MAY .
wires or appliance and plug into a ° BE OBTAINED FROM ANY RE-
receptacle on the plent. A1l recep- CEPTACLE.

tacles may be used at the ssme time . - '
but the amperage output from these ON A 230 YOLT PLANT, 230 vour

'receptscles must not exceed the rated ~ LNOLE PHASE CURRENT MAY .
output of the generator whether one or BE OBTAINED.FROM ANY I‘lE--
call’ recepts.cles are used at the -Same  CEPTACLE.

1500 Fatts st 115 Volts = About 13 mparaa PORTA.BLE
1500 Fatts at 230 Volts = About 6—1/2 Amperes.Ac PLA-NTS

‘GAUTION.- AlY electrical equipment Operated from ycmr plant must carry

_ the seme current volisge, phase and frequency rating ag the
plant. . Universel equipment as a rule will opemte from either s«c or
B=g if the voltege is the same. :

FORTAELE 5<C PLANTS.- These p].ant.u

are wuipped
with an outlet box which has several
recepiacles in it. The load con-~
nects directly at thesé receptacles.
Install & sultable plug o the load
wires or appliance and plug into a P : : :
receptacle on the plant. 411 recep- "ON A 15 VOLT PLANT, LLS VOLT
tacles may. be used at the eame time- - CURRENT MAY BE OBTAINED.
. but the amperage cutput from eny one  prom any RECEPTACLE.
recaptacle must not excoed 15 am- -

pares. and the total dm in watis . ON'A 230 VOLT PLANT 230 VOL.T :
. must not: exceed the rated output of CURRENT MAY BE OBTAINED
", the generstor whether one or &1l . . FROM ANY RECEFTACLE,

receptacles are used st the some
- F1G.10-LOAD CONNECTIONS
.timg. Anperage orutput is as followa. ~PORTABLE D.C. _PLANTS__

2000 Wo,t.t.s at 115 .Volts = About )7 Amperes;
2000 Watte st 230 Volis ~ About 9 !.mperea.

GAUTIDN.- All electrical aqu.ipmant operat.ed frun your pls.nt mnst. carry .
_ the same current snd voltage rating &s the plant, Universel

equipment a5 & rule will operate from either a-c -or d—-c il the. volt.age '

is the same. _ s

RE&IOTE CUNTROL PLANTS.- Loa.d connections are ma.do within ‘the: contro].

_ -~ . box onh the plant. The loed terminals ere lo-
eated ;nst in front of ‘the grommet towards the rear of the control box. -

- Bolderless terminals are provided for this purpose. ' The terminel neer—.
" est the start solenoid is the hot terminsl, the other termingl is' - - . -
‘grounded. - Comections described ars for single phaze, two wire plants
only. ' o : SR o oo



i€ . ﬁ - INSTALEAT-ION

Connect gréundc& (White) '
side of h:aad circuit hcre(lvl?)

' Thoroush].y strip 3/8" of insulation .
from the epd.of each main line wire,
Ingert the black main 1line wiie from - »
the switch or circuit bresker into \,E
‘the hot terminal and tighten the ter 38
minal sérew securely. Insert the. N (Black) side of lodd
white wire intc the groupded terminal Tl ciréuft here. (Mt

and tighten the terminml screw se- FIG 1=-SINGLE PHASE,
curely. See Fig. . . 2 WIRE CONNECTIONS

BATTERY CHARGING RLLNTS - The 32-volt load mey be comnected directly to.-

the battery ewitch terminals as shown in
Fig. 7 . The losd should néver be comected to the battery terminals -
"in the plent control box. Install & fused main switch between the bat-.
tery switch and the 32 volt load, the switch to have 100 appere fuses,
Make sure the wire from the battery switch to the load switch is large
' encugh to carry the emtire ocutput of the battery plus the output of the
© generetor, Smaller wire may be used for branch circuits from the load
switch, the size depending on the amount and kind of load. Make sure
ell sppliances, motors, lights, etc. that mey be operated from this
plant sre for operstion on 32 wolts. Clemn all terminals and connec- -
tors before meking the installetion. Then proceed as 'follows. .

.hect.mgrounded o

Connect the ggg side of the d-c¢ ciremit to the hot side of the battery
switeh as shown in Fig. 7 . Conneet the grounded slde of the circuit

to the grounded bettery switch terminsl. -Observe the seame pclarity for
branch oj.rcuits at the load switch.

Pm&'ﬁ&w ! -
( PIPE COUPLING

OIL DRATN msusxon {Remote Control pims)- -

Rémove the oll dratn plug from. the oil base - |
and install the pipe nipple end:coupling sups
plied with the plent. Thes inetell the dra:l.n FIG.IE-QEIL E)RAIN
plug in the eoupl:lngw . _ : EXTENSlON

FUEL TANK MID FUEL LINE INSTALLATTON .~ Inat.all the fuel tank ‘and fuel

*  14nes ag shown in Fig, 13, Be.
sure the top of tenk is not less than &" below the fusl pump inlet and
the battom of the tank not more than 6! below the fuel pump inlet., -
_portable plants have the. fuel tank nount.ed in the cmyj.ng frame. Re- .

PIPE NIPPLE - .

o LINE TO R FtllgLEJL?Mﬂ
BRACKET - N
AT PLANT . ' SR
. 7op of fuel fonk should be
nof less than 6°be/ow the
" Fuel pump intel, and the
.- bottom not more than 6"
| o below the fuel pump m/cf‘
"-—FUELTANK.

FIG.13-FUEL TANKINSTALLA‘I‘ION
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mote control plants have a separste 5 gallon tank, Inatall the shut- _

" off valve assembly &t the bottam gpemtng in the tank. . Connect the non~ .

. swivel end of the flexible line at the plant fuel connection (See '
Fig. 13.) ‘and the swivel end at the tank - shu'l'.—o:l’f valve,

GASBOUS FUEL CONNEGTIONS — It your plant is aquipped to use gaseous ﬁlel
. (Propane, Butane or Naturel Geas) a preseure
" ‘regulator and flexible hose-ere supplied. -The regulator inlet is threrd-
od for 3/4" iron pipe. The gas line pressure entering the secondary
regulator -suppiled with the plant must not exceed & oynces, If it ex-
ceeds this velue & primsry regulsator must be installed. to reduce the
line pressure fe 6 ouncee or less. Consult your fuel desler if the line
pressure is not known. BPe sure the installetion confoms to gas code
specificatione.

Connect the secondary regulator in en upright. position &5 sholm 4n
‘Pig, M. Connect the flexible hose to the regulator outlet snd then to
the fuel inlet pipe on the earburetor. Tighten the clamp at the cerbu-
retor end of the hose securely, The small idle adjusting screw on the .
regulator is looperetive but should not be removed,

TO GAS INLETON -
CARBURETOR

.-.I\ ' :
| G'AS iNLET

FiG.14 ~GASEOUS FUEL CONNECTIONS.



% R PREPARAT{ON'

Do NOT OPEFLRTE YOUR PLANT UNTIL IT HAS BEEN PROPEBLI SER‘JICF.D NI‘I'H FUEI-
MORASWWMNWIMPMWBS.. o

-LUBRIOMION. The use of a good heavy daty detergent type o:l.l :I.n tho o
. . engine crankckse greatly increases the 1ife of pﬁ.stons and
plston rings. Its use 15 atrongly recomended .

um:on.— s chmge is nade to a detergent type oll after ua.’mg a non~- . -

. detergent type, allow only 1/3 the normel operating hours be-
fore changing oil for each of the next two. change perioda. .Change oll
&% regulsr intervals thereafter. - s

Cra.nkcase oil ;capacity:is R
querte {U.2. Meesure). Fild
with the correct SAE number oil
aecording tH the lowest temper~
ature to which the plant will
be exposed. See the-table. D
_not overfill, - The connecting

" rods mey strike the oil, ca;using
it to foam, interfering with .

" proper lubriecation. The pil
Yevel indicator is mounted on
the oil filler cap. . The upper

merk on th ndi eat.
oate niEh e e e omer F1G1S~OIL LEVEL INDICATOR

KEEP CRANKCASE OIL,
AT THIS LEVEL.

NEVER OPERATE ENGINE
WITH QIL BELOW THIS -
"LEVEL ’

The lower
merk on the gauge indicates that -
the oil level is at the danger
merk gnd oil must be sdded or
the oil changed.

AT THE PLENT . | SAE NUMBFR OIL

Above 90° F. (32° C. ) g S No.. 50

For Heavy Duty Operstion
Between 30°F. of »% e,

(<1° ¢. ena 32° G.) _ - He. 30
Between 0° F. snd 30° F. ;
(~18°C. end -1°¢.) _ No, 10
Below 09 F. (<18° C. ) . No. §

GAUTIOH.-— A pertiel vacuum is created in the crankcase when the plent is
in operation. Bhould an air leak oceur st the oil filler open—
ing or should the check valve agssembly in the breather tube fail to oper—
ate properly, oil leakege at the oil sesls is likely to result ap the
partisl vacuum would be destroyed. , c -

Fill the air cleaner eup to the leve.l.
marked inside the cup with thie seme
grade of oil used in the engine erauk-
cdse, except as noted for cold weather

operstion. ~ FIG, Ig-‘-AIRECvLEEANER
'Place & drop of - o:!.l on each joint or the thrott.le control linkage. -




_PRE-PARATION RS A

- FURL (Ge.soline) - Fill the fuel tank nea.rly full with cleen, fresh regu- -
_ © lar gasoliine of 63 to 74 octane. Do not use premium
‘grede gasoline. "Engine life wiil be greatest when fuel containing the
emelledt amount of léed is used. "MEVER FILL THE FUEL’ TANK WITH THE ENG-
- INE. RUNNING AND DON*T FIL({ THE TANK ENTIRELY FULL. The gaaoline aay
expand and overilow, causing a fire hazard.

GASEOUS FUEL.- Follow nationsl and local codes when installing fuel pipas
' and fuel contsiners sccording to the type of fuel being

used, A eecondary regulator is supplied with eech plent ordered for gas-

eous filel operation, also with the conversion kit. If the line pressure

exceeds 4 to & ounces per square inch & priwary reguletor is required

to reduce the pressure before it enters the secondary reguiator.



N A __OPERATION

PRELIMINARY .~ Before starting your plant make & final check to see that
S _the plant hes been installed as recommended and thet 1t

has been serviced properly with fuel and oil. If your plent has been
" prepared for cold weather operation, refer to the section on ABNORMAL
OPERATION CONDITIONS to see that el) necessary precautions have been .
taken, ’ . .

STAKTING REMOTE CONTROL AND BATTERY CHAHGING PLANTS

Before starting a new plant or & plant that has run out of fuel, quite
8 few revolutions of the crankshaft will be necessary to fill the car-
buretor with gasoline. Open the fuel line shut-off valve at the fuel
tank until it backseats. Then press the START button in firmly. Hold
the start button in for about five seconds, then relemse 1t 1if the eng-.
4ne hasn't gtarted. Walt about five seconds and repeat if necessary.
Choking is automstic end the sngine should start as soon as gasoline
reaches the cylinders, If the plant does not start after a few at-
tempts, check the fuel and ignition sysliems and repeat the starting
procedure after correcting eny trouble found. After the initial

start the engine should start at the first attempt.

If the charged condition of the starting batteries 1 so low that they
" do not have power enough to crank the plent, start it wamally as fol-
lows: . '

" Wind the starting rope in a clockwiee direction around the rope sheuve

- and’ give a Btrong steady pull the full) length of the rope. Choking is
autowatic and the plant should gtart et the first attempt., Repeat if
necessary, Lf the plant does not start readily, check the fusl and

. ignitiem systems and repeat the cranking sfter correcting any trovble
found. . ' . - T . .

NOTICE - ALL PLAVIS

011 wes pleced in the cylinders before the plant
was shipped and it may be necessary to remove

. the spark plugs and clesn them in gasoline before
the plant will start the first time. ) '

STARTING PORTABLE PLANTS

Before starting a Dew plent or a plant that has run out of fuel, quite a
few revolutions of the crankshaft will be necessary to fill the fuel system
with gasoline, Open the fuel line shut off veive at the tank. Then pull
the choke control knob out 3/4 of the way. Wind the starting rope in a.
cloakwise direction around the rope sheave. Then give & strong steady .
pull the full length of the rope. Repeat until the engine starts. Ag the
-engine begins to warm up, slowly push the choke control knob in until it-
is all the way in with the engine Tunning emoothly. After the initisl
sterting of the engine it will usually start at the first attempt. If it
does not, push the choke control kvob part way in. before cranking the eng-
ine again. If the engine does not start reedily after the inttial start,

- check the fMiei and ignition systems and correct any trouble found.
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WHEN ‘TO OPERATE THE PLAN’I‘

BATTERY CdARGIHG PL&NTS.— The pla.nt ‘wust be operated whenever it be-~-

comep necessary to recharge the batteries. -
Electricity ns,y ‘be used while the plant is running, or =s limited by .
the capacity and charge of the battery, while the plant 18 not runnlng.
“The total electrical loed mey be double the plant capacity, or even-
more, for the period of time that the béttery rewsins in a well charged
. condition. To avoid possible damage to the genermtor, NEVER' OPEBJ&TE

THE PI.ANT WITHOUT HAVING THE BﬁTTEHI GDNHEG‘I'ED 170 THE: vLANT. .

OTHER TYFE MS.-— All planta other than the- battery charging type

- deliver current diresctly to the load and wust be
operated whenever electricity 18 required. The plant mey be oper-
ated at no load if electrical load deiand is 1nterm1ttent. :

- 'CAUTION.- Contimuous overloading of any generstor :
will couse the gensrator tempersture to
rise to & dangerous polat-&nd wey result in serious
© _'demage to the windings. The generator will safely- -
handie sn overioced temporerily but for continucus
operation keep the loed within tha rating givan on
.-the plant nameplat.e.

" BATTERY CHARGING RATE
BA'ITERY CHARGIIIG PLANTS.~ Best results %ill be obtained if the cha.rg- i

- ing rate is held to & minimm until the plent
has thoroughly wamed up. The battery charge rate is in proportien to

B . engine spesd and both ere regulated by the tension applied to the gover-

" por spring. A knurled mut attached to the speed ddjusting stud peruits
e quick sdjustment, Ses Fig, 24, Turn the put in to incresse engine - -
speed and charge rate. Turn the mt out to decrease engine cpeed and -
charge rete. The charge rete ie indicated on the smeeter. Follow the
recosmendations of the battery mamfacturer se to the correct rate of
che.rge. Do not. overcharge the battery nor charge at an excess:.ve rate.

Bost batt.ary mam:fact.urers recomnend "cynl:l.ng" the bat.tery. _ This means-
that & fully charged battery should be used untll st leest 85 dis-
charged, then recharged fully. - Repest through complete cycles of charge
and discharge for nestimmm batt.ery 1life, - Keeping & battery at a full
state of chu-go without cycung asy’ shorten 11:-5 1ife as much.as 75§,

REMOTE GON‘I'RDI- PLANTS.= Battery charge rat.e is’ contralled by -8 tmo step
. voltage reguletor woich mtomatica.lly controls -
. the. chargo rato. .

IHSTRUGTIOBS fUR OPER.k‘I'ING PLAITS MUIPPED
: FOR GASEOUS FUEL™ -

GAIJTIOII

; -The reguls.tor noun'l;sd on the pla.nt is deaigned to.-
cperats on & gES line pressure not to exceed 4 to:
- & cunces per squsre inch. If the line pressure
- .. exeseds thls yeiue-it will Be neceseary to install
' LR prmsry regula.tor to reﬂuce 'bhe pressure, "
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e T 'opEmTION.

'STARI‘ING.- The carbnretor choke must be left ia the' wide oven position.

" No choking is neceesary when gasecus fuel is used., The o
carburetor on battery charging and remote control plante 15 eqguipped-
with a locking device to lock the carburetor choke fly in the wide open '
position.  Slide the choke lock sleeve from the carburetor as far as .
‘possible, turn the choke shaft knob to completely open the ca_rburetor .
choke, and tighten the locking “secrew to hold the choke knob in position,

See that no gesoliné is in the carburetor. Turn the carburetor rloat
lock serew in to the limit of its travel.. Bge Fig. 22, L

Tha regulator mounted on the.engine is provided with a priming button
which may have to. be pressed momentarily to.start the engine. Do not
hold the priming button in, ;just press for an instent. Avold everprim-.

For manu.ally starting =& plant equipped for gas fuel, the gas should
have a BIU pating above 800 BIU per cu. ft. -The temperature should

be above 30° P, (-1° G) to permit sufficient cranking speed to be de-

- veloped to create and meintain surficient 1nt.ake vacuun for stearting.
Load should be disconnect.ed. . . o

Onlese the gas. to be used is of approximately the sa.me BTU r&ting as

- used by the mamfacturer, it will be necessary to readjust the carbu-
retor. See Fig., 22, If 1100 BIU gas is to be used, c¢lose the main gas
adjustment to asproximately 3-1/2 turns open. If Propane gas is to be

- used; close. the adjustment. to approximately.3 turns open. A power logs-
- of '15% to 20% from the rated power may be expected when using 800 BTU
gas. No power loss may be expected when using a gas. of 1100 BTO or
higher. Mske a final ad;lustment of the carburetor after the engine

. beecmes warmed ups - : - : .

Adjust the carburetor with- the mu. load on t.he plant. Turn the. nwin
gas adjustment screw. in until the engine heging to-lose -speed from. ].ack o
of fuel.. &lowly turn the adjusting screw out until the engine will- :
cerry -the full load emoothly. Remove all load and adjust the idlo
adjustment. screw in the Same Bamner. . .

GASOLINE CHANGE—QVER.- The gas equ.i.pped palant may be operated on gaso—_ .
: line fuel if it becomes necessary or desireble. ..
Turn off the. gas fuel supyly. If the gas fuel supply line is diseon- = -
nected, instell a pipe plug’in the regulator inlet, If . the gas fuel -
line ig disconnected between the regulator and the carburetor, close
"both the main and idle gase adjustment scrws. Pailure to do this. w:_l.ll- -
result’ in improper sarburetion. . ' _ o

‘On the battery charging and Femote control type plants, release the
elactric choke locking gevice, chacking o ba sure - that, the choke will :
operate nroperly.

' Bagk out the cerburetor float lock screw until it backseat.s firmly,

The Berew must backseat. properly. to prevent leskage of gasoline =t . .
“this point, ‘Fill the fuel tank, open the gaaoline shut-orf mva and )
check carei‘ully I‘or leaks. o -

. The plant nay t.hen be started a.nd operated as-& standard gasoline urn-
.ing plant, keeping in mind that the.carburetor bowl must become. filled -
with gasoline before the plant will start the first time. Make Yy

. necessary ocarburetor adjustments after the plant warms up._ T
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2 returning to gas operation after opsratir-g on gasoline fusl, turn
off the gasoline supply and permit the plant to run unt.il the gasoline
rmining in the carburet.or is. exhanstsd. o _ . s

STOPPIHG THE PLAN‘I'
Disoonn'sct the loed from the 'plsnt:. if prsoticabis.'

- Stop batt.s::y charglng or remote coatrol pla.nts by firmly pressing the
STOP button at the control box or remot.e stop ststion until the" plant

' comes to a oonplsts etop. . .

Stop portabls pla.nt.s by fimly pressing the STOP button on t.hs blolrer
housing until the plant comes, to & coaplete stop. I

- Thege plants have magneto ignition systsms which rirs at very low r.p.l.
" If the stop button is reéleased t.oo soon, the plant lri].'.l. Plick up speed
sndcontinuetorun._ Lo L




n ABNORMAL OPERATING CONDITIONS

LOW TEMPERATURES

WBRIGA‘I'ION.- ¥hen opera.ting your plant at temperatures of o° Fo _(-13°c)' R

. and below and the crankease ¢il has not previously been
propared for operation gt these temperat.ures, proeesd ez ronows°

" 1. Remove the drain plug from the oil drain ﬁ.tting and drain the old
oil from the crankcase while the engine is waTE, - Then replace t.he
d‘l‘&in 91‘48- ' _ _ -

* CAUTION,~ Starting your engine at low temperatures with hegvy oil
in the crenkcase mey cause sericus damage through lsck
lubrication. If the oil in the crankcase is heavier than SAE
“Ho. 10 and the plant bhes been standing idle in en unheated. location, -
place the plant in s heated room .or heat the tpace in wiilch the '
- . plent-is located. Allow the engine to warm up until the oil will ;
-~ flow freely from the oil drain before attempting to start the plant,

 Then start the plant and run it for seversl mimutes to waym it up - -

baefors draining the oil. NEVER ADD KEROSENE ALONE 1U THE CHANKCASE

~ 70 DILUTE THE OIL. _ o . :

2. Refill the crankecase to the high merk on the oil level indicator
. with SAE No. 5 oil. Then stert the plent immediately and run for
.at least 10 Rimutes to thoroughly circulate the oll. -

* When using Ho. 5 oil, change oil every 100 operating hours anﬂ check 'l:he
_erankcage oil level at least once every 8§ operating hou.rs. :

AIR CLEANEE.- If SAE No. 10 or Bo. 5 oil is being used and it thickens

' or if frost forms inside the air cleaner and holds back -
the flow of air, remove the air clesner and clegn it, Resgresble the
alr cleaner and use it without oil until the wee.ther warng up enough to
allow using oil in t.he air cleaner asain. . :

FUEL.- Give special attention to fuel. Fresh fusl and h:l.gh teat fuel

" ald sterting. Never fill the fuel tank entirely full with gaso-
line as it may expand gnd overflow creating a fire hazerd. NOTE: .
wvapor lock msy oceur when using winter grede fuel 1f the plant is Oper-
eted in an enclosed room where the temperature exceeds 700 F, When the

plant is running the blowet will cool the pump.sufficiently. After the -

engine has been etopped for 10 to 20 mindtes the fusl pump reaches its

. highest temperature and vepor lock is most likely to oscur. If vapor

lock occurs, the smbient temperature at the plant is too high. Open
ec:istiug ventilators more or provide additional ventilation.

.ngIHG.— If the plant is oPeratod under exirenely cold Operat.ing o

ditions, it mey be necessary to provide some mesns for heat-
ing the spa.ce in which the plent is located. _

_ ELEB‘I‘RIO CHOKE.- It may be ne¢essary to adjust the slectric choke for
‘easy starting during cold tempersturés. Refer to the
.ﬁcoessory Service section for 1nstmctions on ad;ustj.ng. '

B&TTEBI.- Keep the be:btez‘y well ehnrged at t.emperaturas belou 22°, r.

. {~190,) to evoid any pessidility of ite freezing and to .~
assure ample power for cranking the plant electrically. GCold tem- -
‘peratures. lower the cepacity of the battery and may, if the battery :

- 18 in a discharged condit-ion, cause the water in the battery to frecze,
dmag.’mg the battery. At ® spmiﬁc gravity roading of . 100, t.he .
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electrolyte will freece at about 19° F. while with a specific gravity -
reading of 1.250 it will withstand a temperature of-62® F. The ef-" '

. fect of cold témperatures on the battery mey be more resdily appreé-. |
iated if it 1s known that thé cranking: power of a battery at 0° F. .
is reduced to only 2/5 of its normsl power and that the cranking - -

" 1oad is incressed 2-1/2 times the warm weather load due to stiff -

. oil. If the plant is to remein ifle for eny length of. time during

" cold weather, 1t is well to disconmect the battery and .store it in

_a warm place. I.f this period extends beyond 30 days,, the. batt‘ery
should be given s freshening charge every 30 to 40 days, .

 HIGH TEMPERATURES

Under extremély warn opersating conditions, provide smple vehtilation' '
and keep the oll lewel at the high mark on the gauge at all times. .
" Keep all cooling surfaces and air passages clesn and free of dust,
_ dj.rt., and greasa. Change oil every 100 operating hours. . o

DUST-AND.DIRT ~ =~

Keep the plant as clean as you csn.. Check t.he operation oftener and =
service as needed, Clesn the air cleaner more often. Clesn the o
‘generator commutator, collector rings and brushes often and see that
-the brushes ride freely.in their holders and meke good contact.
. Keap supplies of fuel and oil ip air tight. oontainers. R
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’ GB.:»]I*.P.AL.- A set schedule of :i.nspeotion and service will nelp you to

~ -keep your plant in good running order at mll times mnd out
down on runiing expenses. Service perlods given are for normal open-—
ation., For exireme conditions of load, temperature, frequent starts,.
dust and dirt, service the p].ant. nore -often. _

DAILY SERVICE

Ii‘ your plent is to- be aperated more then 8 hours
‘daily, perform thé following services at the end
of each 8 hours. of operation. o

FUEL .~ The amount of fuel used w:l.u very between plants. Check the
fuel supply often for a few deys until you become femiliar with
the smount of Fuel used and how long = tankful will last before it
needs rafilling, Refill the tank often encugh to assure having fuel
in the tenk at all times, Use clean, fresh, reguler gesoline of 68
" to 74 octane, Do not use premium grade gasoline. NEVER FILL THE FUEL'
T&HK WITH THE ENGINE. RUNNING. N :

GR&MCGASE 011. IEVEI...- Check the ore.ukoese o0il level ol‘ten during the
break in periaed, the rings mey not be completely
seated and the plant may use some oil until they do become seated. o
Check the oll at least once each 8 hours of running time afterwerd,
If necessary, odd proper oil to bring the oil level to the full serk
on the gauge., Do not overfill as the connecting rods may strike the
- oil, causing it to foam, interfering with proper lubrication. Hever
allog your plemt to ™A with the oil level below the low mark on the

gauge .

samae
-ROTE:  Always be-sare the oil FILLER CAP
filler cap 1s replaced . DOWN TIGHTLY,
tightly on the oil fi1li opening
end that the gaskey is in good
order. Alr leasking into the oil
bage from this peint may cause
“loss of power or excessive oil
congumption, If there is light
blue, smoky exhaust coming from
the exhaust outlet of the plamt,.
check the oil £ill cap for air
leaks before meking any additionsl

checks. | B R F i i o e

FIGIT-REPLACING OIL
- FILLER CAP -

. AIR CLEANER.- Turn the thumb
screw, located
&t the bottom center ol the
air cleaner cup, ouk as far as
it will go &nd remove the cup. -
Cheéck the ¢il level. If nec~
_essery refill the cap to the
indicated level with oll of the
- seme: SAF, mumber as wsed in the
- engine- orenkoese, exoept E:1- . L.
. noted under momm opmnne E cwag;gmen .

CONDITIONS. - : L
o : 1"10 IB-AIR CLEANER CUP
- AND SCREEN
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 GENBRAL.~ Keep your plant as clesn =8 you’ can by'-wiping it off vr-_ifhl'._a"»
rag each tiwe you service it, Do not leave oily rage laying.

around 88 they ere & fire hazard. Keep them 1n a metal contnlnar.

WEEKLY SERVICE

If your plant is to be operated nore than 50 hours
- weekly, perform the following services at the end
of each 50 hours of operatd.on.

LUBRICATION .~ The oil shouid be chenged every 100 hours of rlmning
time unless it has been necesesry to use highly lesded -

fuel or oil diluted with keroséne, then change oll every 50 hours of

“ running time. be sure to mplace the oil fill cap securely to avoid
air and oil leakage. : -

SPARK PLUGS.-» Your plant w’lll uge less fuel end start easier if the -
spark plugs are removed. and cleaned st least once esach

week.. If highly leaded fuels are used, it may be necessery to clean

~ the plugs more often., Use Chempion Mo. H-9 Com. (Type'A) or a com-

. parable type made b'y another marmfe.cturer when necessary to replace

spark plugs. ' : : .

BATTERY .— Check the level of the fluid in the battery. . If necessary,
: o 8dd clean distilled water to bring the level to 3/8 inch
above the separators. II the buttery mamafseturer specifies e ¢if-

ferent level, follow his recommendstions. Do not overfill ithe bettery.

Be mure to cycle the patteries of the Battery Churging planta agcord- -
ing to the battery nerufacturers instmctionu.

'AIR CLEANFR.— Remove the element and cup from the alf olesner (See -

Fig. 18) and thoroughly cleen chem in gaseline or other

. suiteble solvent, Allow the element t6 dry or dry -out by using com-
- pressed air before replecing it. Reflil the cup to the level shown

in the cup with oil of the same grade used in the engine crankcase, o

except a8 noted under Abnomal Operating Condi‘tions.

. GENERAL - Place a few. drops of l:l.ght luhrice.ting oil on ‘t‘.he Jo:l.nts of
: the governor arm to throttle linkage._ .

MONTHLY SERVIGE

ir your plant 15 to be operated aore then: 200 hours
_monthly, perform the following sewices at. the end
of each 200 hours of operation.

FUEL SEDImENT @OWL.— Close the fuel line shut—off velve end remove - _

_ “the bowl and Screen, Clean them thoroughly im.
“gasoline or other suitsble B_olvent._ Inkpect the gasket. Lf it is.

not in good order, replace it, Replace the bowl and sereen, open the

o -fdel lime shut-off velwe, &nd inspect for lesks, Correct any found.
. 'The Battery Charging snd Remote Start plants have. a separate fusl -
" bank. BRemove the shub-off vs.lve from the tmk once in'a. uhsi.le and he "

. 'olun the acreen.

' mmus'r sxs'rm.- Check the exhsust lime from the plent.at all conneo—
o - ting polnt.s. 'I‘ight.an or raplace all parts the.t neod
BELN :
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ENGINE COWPHRESSION.- Loss of cdompression is usually indiceted.when
. - ~the plant 1s low on power and the generator does

not produce its rated cutput. The best way to tell 4if the compression

- is poor is to use & comprecsion gauge.. 1f you do not have a compres-
slon geuge, check the compression of each ¢ylinder by twrming {he eng-
ine flywheel slowly by band., If the compression is good, quite.a ’
little effort will be needed to rock the flywheel past the compression
stroke. Loss of compression may be due to leaking spark plugs; spark
plug gasket; valves, cylinder head gaskets or piston rings. Repair
or replace as needed. Turn to the paragraph on GOHPREQ‘SIDH BEADINGS -
in the Megintenance and Repair section for further instructions.

CABRON .~ Remove the eylinder heads and scrape the heeds, pistons, and
valves clean of any cerbon formation. Use a putty knife or
‘slmilar teol. Remove. carbon every 250 operating hours unless you find
from experience that your plant needs it more often. Iunspect the oylin-
der head gaskets before installing them. Replace .the gaskets 1f they
are not in good condition. : :

BREAKEE POINTS.- Remove the cover from the bresker box and inspect the
_ brenker polnts, If the points appear to be burnt or.
pitted and are not toe bad, they can be dressed with a fine stone and
contimed in service. If the points do not look gervicaable, .install
& new set. Adjust the breaker point gap to 0,020 inch at full sepa-
ration aftar dressing the peints or changing them, Place a drop of
light lubricating oil on the bresker cum pivot after installing new
points. For further instructions see TINING THE IGNITION in the -
‘Meintenance snd Repeir Section. -

If excessive asrcing oceurs st the breaker points or the bireaker points
continually burn over or the spark at the points is & yellowish eolor, -
it 45 & fairly good indicstion thet the ignition gondenser is faulty

and it should be replaced. - : o . R oo

T PLACE A DROP OF LIGHT DAL

FILACE BoTY TEdMtALE
ON BREAKER ARM PIVOT SHAFT - { WHEN * -
’ | insTaLLING NEW Born
EVERY 1200 onaa;ua rtouns_,.l be - A A S . .
TERMINAL v ' ; . 1}
o H % - ) Yo
© SET BREAKER="]
_POINT GAP T
WIDTH AT 020" — — THESE SCREWS
HUST BE LOGS-
- Fah s
' POSITION OF THE
SPACER ) o BREAKER BOX
| wHEN sPaceR s
. ; HOT UBED..
REFERENCE MARK i

“VLOOSEN THESE SCREWS T0 ADUUST
POSITION OF BREAKER BOX WHEMN

dron SPACER ISUSED.

" FiG.19-SERVICING BREAKER POINTS



PERIODIC SERV]CE 27

GENLEGL GHEBI(UP.- cheok your plent for loose. bolte, nuts, eorew, eleo-

trical connections, _eto.. T:I.ghten or reple.ce L needed'-' _

VALVE GRINDING - ?alve grinding is ] service that should be done if ymr

<+ - plant 1s to contime. running efficlently. There ig mo-

- eet period for grinding the valves. Ho-ever, it 15 recommended that you

. make the following tests at the end of each 250 hours of running. time or - =

whenever your plant begins to lose power or to use more -fuel or ¢il tha.n o
it normally does. e _ . o O

Check the compression of each cylinder with a reliable compression ga.uge-
while the engine 1z still werm snd as soon efter stopping the engine as
you can., The compression of each cylinder in & new engine at sea level
1s about 85 1bs st hand crenking (95 1ba elec. cranking) speed. Com-
pressgion readings of the eylinders. should be within 10 1bs of each other
_ and high enough. to assure no 1088 .of power. -4 low ‘compréssion reading. -
may point to either & poor velve condition or to worn or sticking piston
rings, worn plston ring grooves or worn cylinder walls.  in excessively

" high compression’ reading may point to a heavy carbon fome.tion lrithin the
- oylinders. . .

bfter the first readings have been taken, remove ‘the. spark plugs and pour
_ only snough SAE mmber 50 oil into emch ¢ylinder to sesl:the rings. Then
teke the compression readings again. If the resdings remain about the,
seme, the valves probably need servicing. However, if the readings have
incressed cuite a bit, the valves are probably in good condition and loss
"of -compression may be due to worn or sticking piston rings, worn piston

ring grooves or worn cylinder walls., Follow instructions given in the _ D

Maintena.nce and Repelr section when making repairs.

Ii‘ a compression gauge 18 not available, turn to the heading EHGINE caM- - .
PRESSION in this sectlion for instructione on testing compreaeion without -
a compression gauge. - _ _ .

“GENERATOR.— Exsmine the colleotor rings, commutator and bmehee. The -
“brush surfaces of the collector rings and commutator must be .

_ amooth and eylindrieal to assure good brush’ contect. Brushes worn to

. 5/8 inch in length should be repleced. FHepid brush weer may ‘be caused

by exceesive arcing, due to the brushes not being in the neutral posi-

“tion. - Instructions for servicing sre given under the heeding GEMERLTDR :

. in the: llaintenenoe anc'l FRepair section.

SEMI-YEARLY SERVICE

It your pu.ant is to. be Operated more than 1200
.hours semi-yeerly, pérform the following ser- - .
vioes at. the end of each 1200 hours of operation.

"~ - BREAKER ARM PIVO‘I‘ SH.&FT - Remove the brea.ker box cover a.nd place a drop

.6f light lubriesmting ofl on the breaker e.m
- pivot sha.ft to preevent the arm- from stick:l.ng. See. Fig. 19. ' _

) GAB.BBRETOR.- R_omove the a.i.r inlet from the oarburetor end inepeot the

venturi, If there sre any .carbon depoelts on the venturi, o

: the oerbn.retor ehould e renwed i‘rou the plent and thorooghly clemefl

mmr. Bmmm mmcmrmn. 'Renew the erasture bearing gresse. Soas .

generators heve & large plug in. the srm<-

: eture bearing lmb. Gleen'e.ll dirt: fidm arcund the plug and “pry-out the-_. I

- plug,  Other generetore haxe en end cover held in place b‘y tno serewe. ’
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_Rmo tho end cover for moss to tho bming. “With.a clnn ﬁngar re=.
‘move all the old grease and work appruximitely one tablespotnful of new
- bearing lubricant imtc the bearing. Again elean the: bearing and ref:lll
“ebout, 1/2-full, pucking the lubricant well iato the lower hialf ‘of the -

. bearing.: See Fig. 20. Use ouly a good ball besring lubricant’ suchss_
.'mpliod with the plant, - Take care to avold getting amy dirt into the:
Roplautho bmingowcrortheplug,asthe cesswbo. ;

FIG 20 SERVICING TI-IE ARMATURE
BEARING :

unmm. BRFSH POSI‘I.‘IOH.- Chack the gamrator brush rig to see that it
has not moved from its originel poeitionm,

_changing the neutra.l position of the brushes, msulting 1n oxcesa.ive '

srelng of the brushes and rapid brush wesr. _ .

| I.e.rki.ngs were made at the factory to indicate the ®"neutysl bruah pos:l.—
_ tion". These merkings sre shown in Fig, 21, - Two different mefhogds - o
-of mounting the brush rig om thess plents are used and both are shown - - .
_in the illustration. Haeleet the eme that, appugs_to yonr plsnt a,nd : i
Pl‘oceed ag follm. . ' : SR

. If the brush rj.g is nwntad as shm in l‘ig 214, -ﬁ.location of the

- "neutral brush position” mark 18 indlcated by yellow paint on the brush -
rig ring near cne of the mounting serews. Thj.sm.rkshnuldbeintha

. pegition shown in the fllustration. -If it 1 not, loosen the bmsh
rig Ting mounting screws and ‘shift the whole brush. rig asseably a8’
neodod to align the wark. T:I.ghtan the nount:l.ng screws Eecurely.

Ifthebruahrigismntedasshmninﬂg.na,tho"mtralbwsh
position® markings are located on the bearing hub and theé end bell, =~ '
~ Thege marks should be in alignment. If thay ere not, ilcosen the four -« = .
" screws in the hub and shift’ the hub snd brush. rig as" neododtoalign

the narks. Tighten t.he mounting acrews sewraly

CAUTI ON

It e, m-ms.tm or hsruah r:l.g :I.s:l.nstslled, -tha :

" "mtra]—. brush position™ must be relocated and re~

© - merked.  Neutral brush- poaition is ths.t- point at - -

- which no arcing of the brushes ccours. If & wolt=- - & -

. . meter: is available, the brush rig should be set at =~ - .-

_* the point where highest voltage is’ generated. If - B
-+ e voltmeter is pot avallable; 'set the brush rig at
R the point uhere the brushes shcu tha Iesst aroing :
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. eaBRUSHRIG

—FLAT WASHER

YELLOW PAINT  ©
MARK INDICATES - ©
LOCATIONGOF . ..
REFERENCE MARK

MOUNTING -] |
B3ss -

© BEARING - -
-G8

" WHEN MARK ON BEARING
CHISEL MARK ON END

. BELL BRUSHES ARE IN-
. NEUTRAL'POSITION,

remsELmARKONEND il
R BELL~., . o

. HUB'IS ALIGNED WITHTHE . °

FIG.2i-NEUTRAL .

BRUSH POSITION. .
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' GENERAL.— This mtion also :I.ncludes :I.natruct:lons for making ad,]ustnents
o which are not reelly of an ecceasory nature but which you-

should be able to make if necessary.  If trouble ocours, try to find oat . - -

-what is causing the trouble before making any adjustments. Many posstble
eauses of tiouble and their remedies. are given in the Troubles and Rem-

"edies section. If trouble occurs, turn to this section and read it. care-

: fnlly It nay aave you tims and trouble in- oorrecting t.he trouble.

CARBURETOR ADJUSTMWTS - The carburetor has ad;ustable main and 1dl:l.nr
Jete. 1t is simple in construction end mor-
mal].y ‘needs l:l.t.t.la attention other than a good clesning once in a while.
1f the engine runs wnevenly et half or full Joad due to faulty cerbu-
retion, the mein sdjustment nesds correcting. See Fig. 2. Adjust
. while the plent iz rumning et normal operating temperature and carrying
.. almost & fuld load. Turn the main: adjusting needle out about two MIL
_ turne, Then slowly turn it in until the engine begine to lose power -
.- and .speed, Then . turn it out very: -slowly until the eng:lne Tuns at max-
© - imca power and apeed. :

The- eigine should be running et norual operating tempora:h\re and carry-
ing no load when adjusting the idle jet needle. See Fig. 22, Turn
the needle in until the englne loses coneldersble speed, Then turn

. the needle eut until the engine runs amoothly 'Ihe correct setting is
about :3/4 to 1 turn open.

If the. carbnrs‘bor is entirely out of a.djustmont, open both needles about -
1-1/2 turns to permit sterting. Meke final adjustments as described in
.. the ‘above paregraphe after the engine reaches normal Operating temper—

) a'bure.

When the engine is not rumning, the throttle should be ho.'l.d wide open |
by the goveruor. In this position the throttle arm -ghould rest agsinst

the boss on the underside of the ecarburetor. ADJUSTING

T
CARBURETOR . -
.| FLOAT LEVEL

GA SOLINE IDLE
ADJUSTMENT.

Fa-GASOLINE MAIN
_ABJUSTMENT

THIS DIMENSION

;5'_55::. o ] .
MAIN GAS
ADJUSTMENT : <
(GAS WD‘LS ON'L"_) \
: L #y

FIG a2- CARBURETOR ADJUSTMEN‘I‘S

_ suouwaew o



If the engine develope a lmnting condition (contimons inecrease and

- decrease of engine speed) , try correcting by opening the wmaln adjust-
. ing needle & little more. Do not open more: than 1/2 turn beyond the

maximom point of power. 1f this doee not correct the condition, follow

“the instructions given for. regulating the sensitivity of the governor .
.;-under GGVERNOR A]JJtFS'I‘MENT K _ o o -

'_'Lose ‘of power. or mven Opere.tion ney be due o oerbon depoaite ‘on the :
venturi-of the carturetor. If inspection shows this condition existe,
‘Femove-and clean the carburetor. .Cleen the jete and jet passages with

. com reoeed #ir or with a strand of fine soft copper wire, never with a

needls or steel wire. Adjust the ce.rburetor after the engine reaches
normal operating temperstnre. : ) :

GO?ERNOR musmm‘r. Proper governor, ad;nstment ie one of. the moet
important fectors in maintaining the proper fre-

; -quency of current under different load conditions, ‘The governor of the
‘a-¢ plents is set at the factory for & maximum no-load engine speed of -
- 1890 r.p.n. for the &0 cycle plante and 1590 r.p.m. for the 50 eycls

-, plants. This setting should be maintained at all times. Before msking

any adjustments on the governor, cerefully study the following pera- '
graphs and then eheck ee.oh polnt in the order given.

D.C. Plants Are Set for Rated Voltage,

"1, Governor Arm and Linksge - Throttle Shaft and. Lever

Check the governor arm and linkage and the throttle shaft end lever
. for a binding conditlon and for excessive slack or wear at connec-
. ting polnts. A binding condition at any point will ceuse the gov-.
ernor to act slowly end regulation will be poor. Excesslve loose-
nesg will cauge a hunting condition end regulatlon will be srrotio
Work'the emm beck and forth seversl times by hand while the plent ..
" is idle. If either of the desoribed conditions exist, find out &t
which point- the tronble 1iee and adqnst or replaoe perte as mdoﬂ

B a. '-Gorernor e.m end linkage

: ‘I‘he linkege €nd the poeition of the govenwr am nnet eynchro-
nige the ‘travel of the governor and the vhrottle plate so that -
~ the governor is &t its wide open ‘position when the throttle. .
- plate 1s at the wide open position. The governor should aleo
be at 1s closed position when the the throttle plate ie at its
o cloeed poeition. .

The position of the governor arm on its dloi't is fixed. Turn
‘the governor arm toward the carburetor until the governor shaft
yoke is against the governor cup. See Fig. 2. Then with the
" tenslon of the governor speed adjusting spring holding the arm:
. &t the wide open poeltion, adjust the governor arm linkege to
~hold the throttle lever st the wide open position. Be ‘sure
._there is w looeenees or binding at any polnt. . _

: .h.' '!he oarmretor idle stop ecreu ‘ghould Ge ed;neted with the plant L
o eper&ting at no '.\.md, aftey e]l oth.er oarhn'etor Bl goverm o



'AGCESSORY SERVICE

"2

" 3.

e

* The speed at which the engme runs is determined by the tensicn _— o
applied to the gewernor epring. Incrsas:.ng ‘#pring tension increases o

~ end voltege should .be as. follons (Doés not spply to: bsttery chsrg- L

. eaidjustments are properly
. wedé. Turn the idle stop . _ S
. serew in until it just - srapTiNG POSITION " IDLING POSITION .
- touches the carburetor - . . S
" body projéction, Mt . do
" not turn in far emough to
increase the no load speed. )
“Then back out the screw . . 5 : :
- .approxisately one turn, so THOTERAET g"ﬁg%ﬁwrﬁ T
.that. the screw end clears -
“the carburetor stop pro- FIG.23~ THROTTLE STOP_

Jection by 1/32". See . - LEVER POSITION
Fig. 23. . . ) v

If the plent is peing run with the throttle held in the wide-
open positicn, either the governor is.not properly adjusted or -
‘the capacity of the plant is being exceeded and proper current__- .
frequency and volt.age cannot be maintained.. o '

Gwernor Spring

hscs.use governor spr:l.ngs become fatigued and lose their original
tension from long usage, it may be necessary to replace the. _govsr-'
nor spring to get proper regulation. It is hard to determilne ]
whether or not a spring is fatigued. Usually if ell other sdjust-
wents have been properly umiede end regulstion is still erretic, re-

“placing the governor spring and resetting the sensitivity anﬂ speed

ad;usting screws Will correct the trouble.

Bsnsitivity adaustlnsnt . oy - N
The poedtion of ths sensitivity ed;usting screfv (See Fig. 24) cone
trols the travel and leverage of tlie governor spring and determines

‘the speed drop between no load and full losd. The maximuw difference - T

should be about 90 r.p.m. Check with a tachometer. To inereasé the

r.p.fi.: bet¥een no load and full load turn the sensitivity screw in. . - T

To decreage the r.p.m. detween no loed and full load, turn the. senai-
tivity ecrew cut. Bee Fig. 24. Engine speed should elways.de '

- checked after moking & sensitiv:l.t.y stuustnent.. ' See peragraph 4. - '

e Hurrting Gondition

A hnnt:lng condition (engine altems.tely im:reasing snd decreaﬁng
_ epeed) may regult from the r.p.m. between no load and full load
being too low, . Should this condition exlet, turi the eensitiv-.
1ty screw in until the condition is corrected. A more likely
cause will be a lean fue) mixture, Check the carburetor to see
that it is in good operating condition and pmperly a.djustsd. :

Speed Adjustmsnt

engine speed and generator voltqg - Dscreeaing Spring tensiom de=-
creases engine speed-and gemerator’ voltege. -Hominal engine’ speed

. ing plantef.. - - [ _
- Speod tests and voltage teste should. be made whsn the plant is

wsm, nmning for at’ least one hour ‘before the test is nede. - S

P



' Maxd 50
. volt oircuits nor nore than 252 volts for- 230 volt. cireuits.

e ..-nininm vnlgggg at fijll _
* . than 109:.volts for 115 volt. oircuits noy ess ther. 213 volta for
230 ‘Folt ‘eircuits.. _ '

" between no losd and full load is much more than 5 volts, adj
- the -sensitivity edjusting stud to move the end of ‘the spring
" little cloeer to the center of the governor arw shaft.. 1f. the

" the ‘spring farther from the governor shaft.. ‘Any chenge -in the. 4"_ :
sensitivity. M!juat-ont will reqnire 8 oonpsmiuc chango :l.n f.ho L
--opeod ndiuatnnt. T

__':A.G. PLMITS R s . TR Lo
o "Meximmmlﬂﬁ_sm_% © Bh"“']‘d not.bemorethanlS'?O r'p"'
. for60° cycle p].ants nor more. than 1590 .ripyme for 50 cyele plan

M!ﬂl&&&. shouldnotbemorethanl%volts for 115

: ._'-.I.linj.mm gmj, g_geed at full l‘.&&l o mera_t_.g;; um;g shwld not
_ be less than 1710 r.p.r. for 60 cycle: pla.nts nor. less than ulo
: r.p.n. for 50 eycle pl-ants. : :

od penératon ea oi ahwldnotbe lese .

umﬂnspeedaopnamloadtomuloaasmuldmtbemro' o
then 90 F.p.me _ o

' DaC: PLARTS '

) '_.-.--_;_':‘I‘o ad;]nst t.he governor on s d-¢ porteble plant, uee an a.ccura.to
“Voltmeter acroes the ocutput lesds, in parallel cormection with the

electrical load. Stert the plant and with no load commected adjust.

_ the speed adjusting.mut, Fig. 24, to the polnt where the: ‘voltueter
. shows approximately 118 volts for ‘a 115 volt plant; -Apply & full :
- load to the pléent and again obgerve the voltmeter reading, which
" Bhould be approﬂdliately 113 volts. ‘Yoltages will of course. be

higher for a 230 volt plamt. 1f the voltage drop. L

plant tends to hunt (alternately increese and decrease speed) at'_;_:'."" &
any load- .or if ‘the voltage incresses when & load is applied, de- -
erease the sensitivity by turning the mdtiﬂty etud oat bo: -vn

- TS oTANCE
S “SENEFT

. F16.24-GOVERNOR ADJUSTMENT




M. ACCHSSORY SERVICE _

If an adjustnent is needed, turn the speed adjusting screw mut.
in to incresse engine speed and generator voltage or out to daw -
_crease them. See Fig. 24, Be sure the knife edges of the mt

" it inte the alots in the governor spring brezcket.. NEVER IN-

- CREASE EWGINE SFEED TO ISCKEASE THE CRARGING RATE 70 THE BAT-.
TERY OF RBMOTE CON'I'ROI. PLANTS, “These are basically alte:mt:l.ng -
current plants and must be operated at. the r:l.ght. speeﬂ to get

. proper nmrrent rroquancy

5 Steps to follow 1n a.d;usting t.he governor. '

{i“f -

.

A, Check tha position of the governor arm and t.he throt.t.le lever
B stop. Iake e.djuatmants ag- described in paragraph 1if nseded. :

" B. Check the connecting linkaga. make adjustments &8 described
in parssraph 1 11‘ naedad. :

C. After the .governor ari, throttle lever stop, and’ hnkage have
_been carefully adjusted, start the plant and check the Typel.
&t no load. OCorrect as described in paragraph 4 1f needed.

. (HOTE: Engine speed of batt.ery charging pla.nts varies with
. ‘the cl;arging rate.) -

' D. When all sther ad;ust.menta have been completed, check t.he T.pot,
. between no loed and full load. Make .- adjnsrt.ments a8 doscribed
in paragraph 3 if needed. _

' CR&NKGASE BREATI-ER VALVE.— A pa.rt:l.al vaclmm {s createcl in the evngine
- whenever ‘the engine is running. . The work - ey

. ‘of the crenkease bresther valve is to ‘help maintein this pertisl vace. . o
wm-and prevent ¢il leskege. If your sagine begine to leak oil, the . .~ - . =
check velve in’ the ‘breather tube may be- sticking Loosen the cu-bu- : o

-rua: FROM mnauasm
AtRINEET-
i | aR;AT-nzn TuBE: e
o MR 7 RUBBER.CAP. . . .

|

) . .
ol U ore
f S - uwn:miwn R s
i Y - WITH YALVE DISe. . ERETEE

SRR LWL check vaLve assemeLy

. f‘ —BREATHER TUBE -

F

F‘IG 25"SERVICING THE CRANKCASE"-
BREATHER VAI..VE . a
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R VPR ; T - ATRMOUSING REWOVED

- pump, | Check the fuel tenk ‘to see that there is enmough fuel in it and’
<+ the shut-off valve 1s-open. - Discofinect the fuel line at the carburetor
-. and turn the engine over slowly by hand. Fuel should spurt out, -of the
line ot the carburetor. Disconnect the line at the fuel punp inlet ‘aud.

. CCESSORY SERVIGE

=ret-or air .hﬂ.et- mounting scre'ﬂ and remove t.he air inlet from the cerbu-
“retor .and brea.t.her tube cap. Thén remove the ‘rubber cap and the check
" valye'from the breather:tube. Inspect the check valve carefully. If -

" ‘'the-dise is stuck or does not work freely, put it in a swall amount of .
" .kerosene or .ather: suitable solvent and let 1t sosk & few. mlwates,. \'{ork
" the disc back and. forth with your fingers & few times to allow the gol--

vent to rech-all points., Then place the wvalve in the breather tube,

'hold-1t in place with your fingers, and start the engine. If the action -
" of the velve is.free and easy, contime to use it. . Ot.herlrise, put in &

new theek valve._ Be gure e’ you replace sll parts that were removed.

' o1L: PRESSUBE.»- The oil pressure relief valve edjusting screw should or-

. dinarily not be @isturbed. See Fig. 26. However, if

7. the: 'emgine su.ddeﬁly develops low or high oll pressire, the relief valve . '
may have become stuck open or closed, Raibove the sadjusting screw, spring

and plunger and ¢lean thoreughly in a good solvent. The oil pressure mey. -
be checked by connecting an eccurste oll pressure gange to.the side of -
the crankcase efter first removing the 1/8% pipe plug shown in Fig. .6.-

*".- "The oll pressure should register within a renge of 15 1bs. to 25 lbs.
- when. the engine is running -at normsl Speed and at operating temperatures
.0%1 pressure may be increased by turning ‘the adjusting screw. farther

into the crankease, Turning the sdjusting screw outward will decreape -
the oil pressure, .Be sure the lock mut is tightened after meking any-
adjustment, - Do not change the getting until first checking for looge:

- bearings, ‘incorrect oil, dirty oil pump screen, obstructed passages, etc.

REFER TO. INSTRQCTIONS FOR PROPER

1 SETTING OF THE CUIL PRESSURE REL:IEF

. _VAI.’UE ﬁDJUSTMENT SCREW,
: Wﬁm

 ENGINEWITH Cﬂ.lNDﬁR NII

FIG 26- OlL PRESSURE RELIEF’ VALVE
' ADJUSTMENT L

'_FIJEL PUIP.- A fuel pump of the d:laphragm type :I.s uSed to transfer ﬁlel

. --fram the fuel tank to the carburetor. -If fuel doés not -
reach t.he carbnretor, mpke the rollowing checks ‘before Téuoving :the fuel

sbe Yoat tobs Lineis ok - pligged, L. theré is enough fuel in the timk,
t\m Sk-alf Yelve ‘open, wnd the Line betwéen-the teok sndifuap bs'clest.
Yk gas does not Bpatt out ‘of the: Tipe B Uhe CRTTUTELOE; TepRAY Or ve- .
lace the pump, Fuel punp failure is upuelly dwe ton l“““%hﬁ?:ffm’ -
: zv‘alve or valve Gaﬁke /3.8 '“k or b:mken sPnng o weer in e'.._.”- ng
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FIG 27-FUEL PUMP DRIVE LINK
' INSTALLATION -

: MTE&C CHOKE ADIUSTMENT .~ auote Control and Battery Charging plante -

. 8ye eguipped with an eleciric choke which

. consists mnly of & nichrome heating element and = bi-metel -thermogtet.
© This bl-metal thermortet is sttached to the choke shaft and worke the ',
choke plate. IT the choke is opsrating 0K don't change the edjustaent -

in an,y w Onoe t.he chsuko is propurly ad;nsud it shouldntt need ohang-— -

-'As Boon a8 the START lmtton is pressed in, curvent begina to ﬂw fron
the bottery to the beating element., The battery supplles the current

during the starting period. After the plant is sterted, current. is sup-

plied from the serias i‘ielﬁ windi:ng of the genmtw \mtil the plmt. is
' s'wppod.

The bi-metel th&noatat vpens snd cloa’ea with teaperniore ohnnges. The
heat from the heating elesent tends to open the choke plate until it is
fully opén. The hest fros the element then tehds to keep it in the -

open position &5 long me the plant is running. After the plent is stop= =

| ped the vi-metsl thermostet cools off and gradually closes the choke
plate. ' The choke plate will mot close entirely when the plint is ‘stop-
ped unless the bLemperature et the thermostay drops %o 58° P. or ‘below,

it 580 F. the choke plate should be fully. closed.. kb 72°F. the chioks . '

plate should be aboub half way open. At 820 l‘. the thoke plgte shmld
be fully open. . See ng.ss. o . ;o _ : .

EN THIS SCRBW AND ﬂOTATE €NTl E
Loose BISAE IRE .

.y

FIG. 28-ELECTRIC CHOKE INSTALLATION

"If your pla.nt 45 hard ‘to start or runs poorly when tanperatures at tho PR

| plantd.roptoBZ F. or below,. itmayhelptocba.ngethechoke setting, "
- Check engine sterting time before making any changes.: The ‘engire smu.l.d

. I'-:-v v ‘5: 1

. be eold when u_k:l.ng the mt, not run. for several houra Then precaed Jie

- fo].laws:

Proas the BTAHT button. :r tho eng:lno rires a.nd beg:lns to yun :I.n
0% less than &. aeaonds and mt mor" ‘than 185; seoonds, the choke :ls
'_ properly adjusted. vl : . ey




s !2 If ‘the engine firee in less than 6 seconds, the choke is s«l; too

: 'r:l.ch.- This will ceuee the plent to Tun rough aft.er L ninute
: .-__'.tlro of opere.tion. Do . .

3, Ir the engine does mt. i‘ire within 15 seoonds, the choke- setting is ot

- t00 1lean. .This will oause hard starting aud the engine will- sput-- -
1 ter and 'spit until it verms up or it. me.y quit. entirely eft.er s. few e
: '.seoonds of running. A

" 'The- choke a.djustment is eaeily and simply ehanged. Just loosen the I
*  ghoke bracket mounting sérew and turn the entire choke assembly clock—

wlse on the sheft for a lesner fuel mixture or counterclockwise for &
‘richer fuel mixture, Be sure to tighten t,he monnting screw securely '

- after. m.king an adjustment.

For beat " result.s the choke should be set according to the figures
given in t.he folloming table.

mEOR. QBN o (Fiz. 25)
58 - . Closed

66 - : . 3f4 Open

72 o © © . 3/2 Open-

76 - - 3/4 Open.

82 . : : -Wide Open

: For a choke: setting at tremperettnres below 32° F., a "cut ‘and try" meth-
‘ol must be used. Turn the choke assembly clockiise until the choke
- plete just starte to move away from its fully closed position and there
 is'no tension on the thermostat. Then secure the choke to the shaft
"und try starting the engine, . Check starting time es described in &
- . precading parsgruph, Chenxe ‘the choke a.djuetnent as necesea.ry to gat
proper operation. '

o Ome the choko is proporly set no i\u'thecr a.d:juatnent 18 reqnirod mor.. . .
_shou].d my beo ndo, t.he uooption being for cold weet.hor nperat.ion. S




"..mmm..- Gortlin new.. enginea whes 1min¢ the. nctosry have an en:*aiso_ :

' eylinder bore, This overaise is indicsted by the widition

of & 1et.ter to the plent gerlal number, For example: Serial No. 48.-

382,258, the ietter E indicating .035" oversize. Alsc the oversize i

stamped on & flat metal surface neer the left band valve box. The .

© _ piston overslze is stamped on top of the piston. If oversize valve.

- seat inserts have been used, the actual oversize: will be stanped on. hhe_'
- cylinﬁer bloek 'bevel jast sbove ‘t.he meert. ) .. -

1’:&ei;tmﬁ and rings are available in verioue overeizes for rebore jobs,
Sze the parts list., Piston pins and valve seat inserts sré also avail-
zble in the oversizes shown in the parts 1ist. Before ordering any te-

. pelr parts thet mey. be. needed in an overeize, check the seriel number -

. of yaur plant ‘and. the poslticns of the mrereize etempi.ngs as noted above.

ENGINE

CILIﬂDER BLOCK INSPECTION.- The need for major repairs to yeur plent can

. - - usually be determined, after draining the
oll, by removing ‘the 0il base and feeling the fits of the working parte.

-+ Also by using a trouble lemp and carefully looking over the inside of

_ the crankease. If your experience with engines is limited, eny compe-. .
tent mechanic should be able to help jou decide on the need for repairs.
Drain the oll whenever servicing bearings, timing gears, rods, rings, :

" or pistons. - Thoroughly clean the cil pump screen and oil base berore '
replacing the base, - .

_ COMPRESSION RE&DINGS.- Loss.of power, failure of the plant. te prodﬁce it.e "
: rated output, may poiit to a loss of compression,

" See VALVE GRINBIHG under Periodic Service for testing vompressien, Loss -
of compresgion may be due to leaking spark plugs,- spark plug gaskets,.
valves, cylinder head gask.ete, cerbon deposits on valve seats, worn cyl- .
inders or plston rings. A compression leak pest the piston rings may .
be henrd ab: the 01} filler opsning. Compressed gases leaking past en u—
haust velve-can be heerd at the exheust outlet. of the plant, If com— .
pressed gases are leaking past an inteke valve, a hiseing noise may be -
heard through the carburetor. If any valve is leaking, all valves ehould
be serviced. Unusually high compression readings point to heavy carben
deposite on the cylinder heads and pistons. Remove the ¢ylinder hegds
and scre.pe the carbon- from the p:lstons, cylinder heade, and valvae. :

CYLIHDERS lhen ne]d.ng magor repairs to your plant, it is well to have .

: ithe cylinders memsured for wear. This requires the uge of ...
a m:l.erometer. Yout desler should he shle to. belp you.. The eylindee
bore of a new engine is'2-1/2 inches plus or minus .0D5 inch, If the -
‘new engine wes bored to oversize originelly,. the bore will be ,005 inch -~
over,. 1f the cylinder bore messures more than .005 inch out of true, - .
‘the eylinders should be refinished t6 use the next available overgize - |
plstons. ' Pistons are available in ..005, 010, ,020 and ;0%0.inch- over- ..
.- size. Piston rings are avaliable in- +010, +020 ‘gnd .030 :I.nch overeise. L
- Use’ standard ﬁ.nge with' .005 inch, oversize p:l.stons _ ;

- If the cylinder walls do not nead. reﬁnishing, it 1g edviseble to el
. ‘move the ridgée from the top of tiie cylinder sleeve béfore replecing the'_ '_

- plstons and rings. Also md tI'Ie foll ow:tng peragraph on PISTON HID

B Pls'mu Rmﬁ smxcs. S _




_move t.he comecting Tods for any
. 'reason,: the mmhers on.the ¢onnsc—.
. ting yod, and-‘¢e
“baee: then I

: on- t.he cra.nkshatt erml ‘nearest
"~ the flywheel. - The cliesrance be-
" tweem thé comnmecting rod: boaring

. warface -and the crankshaft !

MAINTENANCE -i'nN.D‘_'-REPAI:R -'

- PISTOH ATD nsmn RING: SERVICE,- Bech plston hes two compreseion rings
" -gnd one oil control ring. Inspect

the r:l.ngs cererully for f:l.t in grooves; for tenslon, and for seating =~ '

 on . eylinder walls, - If there is any daubt about the oondition of the )
old pelston rings, :I.nst.a.ll new rings.

Lnspect each p:l.ston. If the pist.ona are bad.b' soored, very loose in:
the cylinders, have badly worn ring grooves,.or otherwise are not in
. good condition; instell new pistons. Install new plstons if the old
- ones.are loose on the. piston pins and .005 inchk oversize plston plns
will ‘not correct it. Handle pistone carefully to avold nicking the
walls, - Any Taised surface of this type must be dressed down care-

- fully with a ﬁ.ne ﬁ.le. Piston to cylinder u}oamm 48 .003'_' to .

00450,

' lhen 1natalling pieton rings, ﬁ.t. each ring singly to ita cmnder

from the top., See Fig, 29. The oorrect Ting gap while in the cyl-
inder is between 008 and .017 inch. Hings ususlly need socas filing
at the ends to obtain the right gap. Don't use rings that need a lot
of filing as they will not sest properly on the cylinder walls, - In-
stall the rings on the plstons.  Rings of the tapered type will Dbe
merked "fOP?, or identified in some other manner, and this identify~
ing mark mmst be placed ‘nearer the: top of the pleton. - Space each ring

- gep 1/3 of the way around the piston from each other, being sure no
. ring gap is directly 11_1 line with the pleton pin. '

PISTON RING IN |
- CYLINDER BORE}:

FIG 29-F‘ITTING PISTON RINGS
S TO THE CYLINDER: '

'GONHEGTING BDDS.— Shonld it become' :
w0 ‘Tiecessary to Te~

B, must - ‘fa.ce t.ho oil' |

mmbered "1"_ S

,” i _ ABRASIVE munm.on O R

ng _ A FLAT SURFACE
S surfa.ce should be between . J001En FIG 30 REDUClNG

.0035 inch, :r nsmmx the couutc*rmc non
L : A - CLEARANCE




" ton'at the top of its compression

- the left hand cylinder._. Ciearances:.

- 229°Ca) ., Use 006 and 008 inch fesi

R L .MAI—NTENANCE -AND: RE]I"IAIR-.-.

clearance c¢an be reduced by carefully dressing the comecting rod cap. ..
Use a suitable sbrasive placed on & smooth flat surface. Be sure to.
_remove al.}. abrasive from the cap before installing it.. ' -

-VAL\'E SERVICE.- The cylinder heads must. be removed from the pla.nt whan-

: ever servicing the velves, Wien removing tne cylinder
hea.ds, rap ‘gharply with a soft hemmer to loosen. Do not.use a pry. -
Remove the valves, valve Spnngs, retamer wsshers, and valve guides. -
See Fig. 31. : L L Lo

: chan all carbon I‘rom tne cylinders P cy.l.mder heads ¥ valves, valve seats,
valve stems, valve faces and valve guides,  Check the valves carefully.

" Any valves that sre badly burned must be replaced. Valve sests and .
velve fices must be at a 45° angle. The finished seat must be between -
3/64 and 5/64 of an inch wide. Before lightly grihding esch valve to
its seat, read the paragrsph on VALVE ADJUSTHENT. Be sure to remove all
grindiag compound from engine parts.  Locate each valve in its _proper
ple.ce when’ reassembling The 1arger valves are the inta.ke va.lves.

(TETSEE VALVE TAPPET |
TLEARANCES IN TE!T

L

USE A STANDARD &UTOMOTIVE K
TYPE WRENCH TOADJUS‘I’ TI'FE o
: T&PPETS ; i

SOME WODELE ARE EQUINRED
" WiTH TAPPETS Af sHOWN HEAK.
9K AHE. m'lmmmll wTHY:
TYPE AHOWNH -

- FIG, SI-VAI.VE ASSEM BLY

VALVE ADJUS‘IHENT.- To aske & valve - .
. adjustment, re-

‘move ‘the valve covers, ‘Then erank

the engine over slowly by hand u.ntll

- the left hand intake wvalve, when fac-_-
"ing the fiywheel, opens and closes - .
-and eontinue about 1/4 turn until tha

. WICH" mark -on the: f.t.yuheel and the

~ merk on the geur cover are in line,

" 'This should. place ‘the -left hand ple—

stroke, the position’ it must. be in -
to get proper valve adjiistment. for

L given are for room- temperature, {72¢ F

e gangess In ‘each case the “thinper
. gauge should. pass freely between ‘the

" valve stem and valve tappet but tha o
-thicker gauge ,s.hould mt.
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To cﬁfrét:t. ‘the 'valve' clearance, éimpl_y turn the sdjusting screw as n&ed-.
ed to obtain the r:l.ght clearance. -The screw is self-’locking and will
'stay there set.. o - :

- If valve cleamce can no longer be held w:l.thin g:l.ven limit.s, replace
. t.he va.'l.ve. ' o

To adjust the valves of the right hand cylinder, crank the eng:l.ne over

one complete revolution and agein line up the "TC* mark on the flywheel

-, and thé mark on the gear cover, Then follov the adjustment g:l.ven for
the valves ot‘ the left hand qlinder. -

o FLIWHEEL.a- Before the flywheel can’ be removed, s.'Ll parts neeesaary to

: expose the flywhesl must be removed. - Theri turn the £ly. .
. wheel ‘mounting serew out two full turns, insert & screwdriver between
the fiywheel and the gear cover to teke up crankshaft end play and

. gtrike s sherp endwise blow on the head of the cap screw with & heavy

soft hemmer, ..Remove the flywheel carefully to avoid demeging the meg-
neto stator assunbly. Do not -drop the flysheel. 4A- suitable puller can . -
easily be made. from a piece of bar steel and the flywheel removed with

© . the aid of the puller, if s0 desired.

: When replacing the flywheel be sure the key 13 in. ple.ce on the crank- :

- shaft. Then install the flywheel. Install the wounting capscrews and
tighten to 45 to 55 pounds feet toryue. Replace othGr parts remuvad,
rwersin.g the order in th:l.ch they were removed. o

" GEAR: COVER,~ nll parts ‘necessary to remove the flywheel mst be remwed, o
: including the flywheel, before the gear cover can.beire-
mmred. : Then disconnect the linkage and theé spring from the gwernor o
arm, . tike out the gear gover mounting serews end remove the: gear covetu R
Te.p t.he gaar ecver gently with & soft h.a.mmer to. J.oosen tt. E s

When replacing the gear cover, tu.rn the st.op pin on the governor cup t.o

the polnt where it sgrees with the 9 o'clock positionion the face of & &
clock, See Fig, 33, Then turn the governor arm end shaft clockwise as .
far as it will go-and hold it in this position until.the gear cover is . -

| FIG. 33 REPLACING GEAR covea'




© gnsp ring from the csmshaft center

(' :
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~ flash ageinet the eylinder block. The governor cup 5top. pin mist fit-
Cinto the glot -in the governor shaft yoke, PSee Fig. 33. Turn-the gover-
| for are snd Ehaft. counverclockwize as far &85 it will go and gently 1ift. -
up on the erm, If the pin is.in-place, the goverpor srm and shaft will
not. puJ.l cut more than 1/2 inch, .If they pull out more then this, the
pin is not in place end the gesr cover must be.removed mnd the instal- _
'lat:l.osn repeated. . _ B
' A R FROP- R
 GOVEKNOR CUP+- ¥ith the gear COVEr | Eenaton oromwet o
removed, the governor f:&%’;@r‘-‘;ﬂl-l- BEAS . .
cup can be taken off by removing t.he1 .

. pin and siiding the cup off. Be .
sure to. cetch the flyballs as they -
wlll fall. out when t.he cup is re-

moved,

lm insta'lling a n?ew governor-cup, | - Fivine

- tip the plent upwerd from the enmg~ .| - ‘sirervon.—
" ine end, place the flyballs in S —

their places, and install the gov~ | soveawonruy pac

_ernoy -cup on the center pin. Then |

. instell the snap ring on the cam-
shaft center pin,. The distence - ; .

from the snep ring to the governer -

cup sleeve, when the cup is flush FIG 34 GOVERNOR.CU.P

‘egainst the flybells, must be ex~ = ASSEMBLY

_aetly 7/32 of an inch if the governor is to operate as it should.” Su- _
Fig. 34. If it is less than 7/32 of an inch, rewove the cup and carsé-
fully drees down the fece of the sleeve until this cleersnce is ob~ .

tained, . 1{ move then 7/32 of an inch, the camshaft. nust be removed

and the center pin carefully pressed in by mesns of an arbor press to .
allow 7/32 of an inch ¢learance. See Fig. 34. ' Leave the cup and snsp.

- ring on the pin to medsure by. Be very careful not to bend- tha center-.-:-s o

- pip- as it is not replaceable in the field. R _ A

GRAM(SHAFT GEAR .~ 'ﬁith the gear cover rencwed, t.he crnnk;haft. gaar is
eapily removed. A guitsble gear puller may be used-
" ‘or on certain plents the gear is drilled and tepped and the gear esn .
. be removed by veing two number 10-32 screws and tur'ning them in until .
~ they butt up against the erankshaft and push the gear off, If a puller
. is used and the gear is to be used again, apply’ t.he puller caremlly to -
svoid dmging the t.eeth. _

. When replacing the camsnaft gear, uge a holJ.tmr pipe t‘-hat will'?-fit over

- the crankshaft but will nob hit the teeth of the: ‘gear 'and press the
gear oo to the. shoulder on the shart. Be sure the voodru.ff'key ia in

' placm : s B . .

Should :I.t be necessary to replace the crauk&hat‘h geer. & au;y tinw, the =
_ camghaft gear must be replaced at. the same time as t.he EHTE sre matched
und are sold only in- sets.--_ ' g _ . :

: GAMSHAH‘ AHD GE&R ASSL- The csmahaft anc'l gear should be.. removed from R

TS the Plant ag sa ‘aBgembly.  Before this can be -
done the’ gear. cofver, lock ring and specisl washer on the crunkehaft; -
".the ignition breaker box’ and plunger, the fuel pump -and the velve =~ - . o
" stem locks wust be removed, Pull the valve tappets into t.he box. Thm:_--' L
'j_slj.de the dmmshoft and: ges.r ‘ouk- e an a.asembl;'. L S
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camshai"t gea;r form the timing

.apd are sold enly in sets,
- Should  ¢ither gesr neod replac-
" . ing, beth gears must be Teplaced.

. or replacing the old timing gears,

'thenrauovingabaarinc. S

 The’ crankshieft bearings wast be hstalled from the fnside or the. e un-' S
T der block with +the oil holes. in the bearings: aligned with the: oil’ hol
- im t.he SeRTL]

. ..Il.th the inner end of the bearing boes. Use oil on the cuter vearding — '
. gpurféce to reduce frictiom. Coat the innsr surfaco of each bearing with -
_ oi.l before installing t.ho crankshaft _ _

MAINTENANGEAND REPAIR o 3

If the gea:r 15 to be removed frow the shaft, remove. the snep ring i‘m

the :center pin, the governor cup and the flybells. - Then place the. cam-__ _
shaft and gear in an arbor prese and remove the gesar. Be very careful
not to dmge the center pin ae it ie not replaceablq in the field.

. If the oamshaft gear 1e to be replaeed, t.he crankshaft gearmust. also.
" be replaced s they are sold only as & matched set. When pressing the

umahaftgurlntopl&ceontheahaft,bemethekayisinpla.ceand -

. the gear 13 st.raight on the ehaft.
N .lhon repluing the assanbly in the block, be gure. to uge a thrmst ushsr'

of the right- thickness behind the gear to allow .003 to. .005 inch: end- -

play. This end play.csn easily be checked by pushing in on the assembly .
and ueing feelar ganges to cheok the gap bétwoen the camshaft gear.and

"the erankshaft gear washer. The thimier gauge should slide eeglly be-

tween the two parts tut the thicker gauge should not. Be sure the tim-

:1ngmkaonthemshaﬂgurisunoduptiththetimingmkonthn

erankghaft: gear as shom:lnl‘ig. 35'

TIMING . GEARS.— The, crankshaft
gear end the

chain. These gears are matched

When installing new timing gears

iming < b ’
e a i, e P % T r1G. 35~ TIMING GEAR

ASSEMBLY

 CRANESHAFT.- The plant must be completely disassembled to reaove the

‘orenkshaft, lhenever .ngkibg major repsirs on the sigine
glwaye inspect the drilled passeges of the crankgheft and if. nedessary,
clean them to sgsure proper lubricition of the connecting rods, Also

" the bearing journale should be inspected. If they are scored and-cans

not be noothe& ont by dressing dm, & new crankshaft should be 1n- '

When replacing the ovankshaft, use gaakets as nesded behind the bew- b
ing plat.a to assure end pla.y of . .006 to 1012 :lne.h. Coee Si

BEARINGS. - Rewoval of tho esmshaft and crenkehaft bea.r:lngs requires BREEE
' complete disassembly of the. engine, - Use a press or a sult= -

ah:l.o drive plag to remove the bearings. Drive or press the cranksheft .. an
-+ ‘bearinge from the outside toward the inmside of the cylinder block. .
*-.-Drive or press the canshaft bearings frou the inside toward the outside

of ‘the eylinder block. - Be very careful not to damage t.he bea.ri.ng boss '

: ‘vo8s. - Use a press. or suiteble drive plug to instell: thi
-.Press or. drive both -besrings in until the fiange 1s flush .

.
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. The oil grdow of the- front camshaft bearing must be centered at the
top. The oil ‘héle in the rear camshaft hearing must be aligned with -
‘the hole'in the bearing boss. :Install. both besrings from the outside.
Press or drive the front bearing in flush with the bearing boss and
the rear bearing in fiush with the wslch plug grocv'e. Replace the
welch- plug ‘¢f the rear bea.r:.ng. R . :

'HO‘I'Es The® cra.nkahaft. and camshsft bearinga must be 11ne bored or line -
resmed aftér being instelled in the cylinder block: The crankshaft =
main bearing journals should be measured with & micrometer and the bear-
_ itiga.line bored to =llow a clearence of 002 t0..003 inch. - The cam- -
shaft bearings should be line bored to sllow s olearance of 01 to 003
inch ¢lesrance. Any relieble machine sliop should ‘be gble to perform. ...
* this service. ' 1f etquipment for line boring or reeming. is not aveilable
‘locelly, see the. dealer from whos you purchased your angine -or ret-urn it
to the factory for rapairs' ’

INSTM.L WI"I'H SLOTT!D
T TOR OF

N 'UNE BORE
. FALL BEARINGS
20N AFTER INS'I‘M.* !
- Lr\.‘(tClN

’ cnam«:asz ecanmcs ) “WNT CMSNAFT BtARlNG

F’IG 36~ BEARING INSTALLATION

. m SISTH.- Instmtim for ndjnsting md semeing the dif
parte of the fuel, srstem ‘are. g:lvan m‘mﬁ
Accessory Service. : .

01 SFALS.- The gOsr cover mst be mmd ‘to replaco :l.ts oil .
- Drive tha old geal. out rmn the inside or ‘the xoar eover.

" The bearing plate must be removed. to roplaco it.s o:ll seel. Dr:lve tho\:-
old aoaJ. out .frcn the 1m1do. : :

. When :lnstal.‘ung the gear oover oiJ. senl, tap tho ual :l.n.to.the
.slloved hy the . T8c08s. '

: lhen mstanj.ng tha bearing phte oﬂ. eou.. tap tho seu 11:1:9 the
.mplatemtuitisflushuththewmmdorthebosa.
ssal ip in place, it is advisable to apply a thin coating of shaua :
. or Permatex around the outer surfece of the seel st the point where 1a

comes in contect with the bssring plate: bogs. Place - ‘plece. af. ghiw:
stock aronnd the end of the crankeheft when replacing the bes;
- :o:.vo;g“dum the senJ.., Rmetheohil- tocl:s.a somu

s in e, - .
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455

“ GEAR COVEN

g
BE LL
SEALING COMPOUND BE-

FORE INSTALLING SEAL.

OIL SEAL

AROUND AT
THIS POINT. .

’ GEAR COVEROII. SEJ\L

GEMERATOR
- ADAPTER

OI.D SEALINO
QWP o ae-
FBR! IW!LL‘M .

- AROUND SEA|
AT THIS POINT. -

RE&R BEARIMGP TE Ol SEAL

FIG 37 OIL SEAL INSTALLATEON

._._'.':}3"011. PTJMP - The plant muat. be- uolnpletely disassambled to remcve the o1l

Flg. 38, _ S
‘Check the oil pump thoroughly ror worn parts.

- ‘placing, replace the entire pump assembly as the o:.l pump is gold only -
85 B comp].ete unlt, _

pump

-Remove ‘hhe pump fram the t:ylinder block a8 shown in '

Should any pa.r‘t. need re~ .-

ga

FI6.38~0IL PUMP REMOVAL
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. '.msuam sm'on msmmnou.— The-magneto stator assanbly 16 mountéd on.

- . the gear cover and the flywheel must be

-_'removed to axpose it. Fig ,39 shows the stator assembly correctly in- - -
stalled on the gear cover. . Hote that there are ingide and outside mount-' _
ing holes. The iaside mounting holes must be used 1o mount the. stator ©

_ assembly in the position shown for a 19° spari sdvance, the outside ho].es_ o
for & 25% ‘spark advence. Comnect the sniall coil lesd to the cable clip .

. terminel s# shown. Connect the large lead ‘to the breaketr boz

. g
being sure it is held in place by the clip &8s shom. ) R

S Neggp 7O )
[ renirioncore -

USE /AS/06 MOUNT- /- USE- OUTS/DE MOUNT—.
| ._ NG HOLES FOR 19° ING HOLES FOR 25°
o SPARK ADVANCE. " SPARK ADVANCE.

F‘IG 39 MAGNETO STATOR ASSEMBLY

TINING THE munmu.— ‘The .spark-advence ia 19% befors top center for
' : remote: control, battery charging and a-¢ portable
pla,nt.s and 25° BTC for the d-c¢ portebie plants. Uge the correct: degree

merk’ and the "TC" mark on t.he I‘lywheel fo:r yonr plant a.nd pmoeed 88"
follows: - y _ _

" GEARCASE— : MARK o cnncasg
. : f

'THESE 'MARKS APPE!!R
ON.THE GEARCASEON -
SOME MODELS

FIG 40' IGNITION TIMING MARKS
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nowen
. OR cé’&-‘%o;
; 8ox.
SPARK PLUG
p RIM.IARY WINDING OF IGNITION ._
GOIL#“OQNDFD“'ENGINE. :
. seﬂak PLUG ,
Lo auso connsuua
- ONE
l 2 Vo LT CO’ L K X BRE&KEH MECI'IJ\NISM\
PICTORIAL VIEW
BAEAKRER m.izt:a-hmsl_|-sn}||j
‘SPARK PLUG
’
BVOLT COILS
|N SERI ES
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3. Hemove the cover from the bresker box and check the witness merks
on the crankeese and breaker box {or spacer). If thess marks are
not in slignment, loosen the bresker box {or specer) nounting
sorews and align these merks. See Fig. 19, ‘I'hia will give & near-
Ly correct se‘l:.t.ine of t.he bresker box. _ -

- &+ Crenk the engine over alwlly by hend in the direction of crenkshaft
' rotation until the "IC* mark on the flywheel and t.he mark on the’
gear cover are exactly in line, - See Fig. 40,

3.  Adjust the 1,gnition breaker poiat ga.p 'Iidth to 020 1nch nt fulld
. Baparation.

.4+ Turn the filysheel slowly to the. right and aote shether the ignition
points just separate when the ocorrect degree mark on the flywheel
allgns with the mark on the gesr cover. If the.marks elign as the

- polnts bresk, timing is correct. If they do not, leosen the bresker
box (or spacer) mounting screws and shift the whole breaker box (end
spacer) assembly to the right to advance the timing (pointe not
bresking soor enough) or to the left to retard the timing {pointe
breeking too soon}. The witness marke ou the cylinder block and
breaker box (or epaser) may not be in slignment after this adjust-
ment haa been mede but thiz ie not important as these merka give
orly an spproximetely correct position of the bremker box. Tighten
the breaker box (or spacer) mountihg serews. securely after making
an a.dgustment. _

5, 'Replsce the breaker box cover.

GASKETS.— Always use new guskets vhen replacing w part t.hat requiroa

. & gasket, Thoroughly clean the surface that the gasket con-
" tacts before instelling the gasket. Gaskete are listed singly in the
Parts List nmi ere also listed in kit fom under SHU’IGE KITS.

ASSEMBLY TOROUES

_Apgewbly torgues as siven here rcquira “the uee of a torque wrmch.
- These aeseubly torques willl assure proper tightness without danger of -
#tripping the threads. If a torque wrench ie not availeble, you will
- have to estimate tihe degree of tightness necemsary for the stud or nut
. belng instelled and tighten accordingly, Do not strip the thresds, .
. Check all studs and nuts frequently. : '.l‘:lghtan as mded to prevcnt their '
Iorking 1oose. ' '

CYLINDER HEAD STUDS AND KUTS.- Tighten 't.o 18 to 20 tut pounds torque. a

QTHER 5/16 IHCH CILINDER BLOGE ETUDE AND WTS.- Tighten to 10 to gy >
-~ teet pounds torque,

" Tighten ot.her etude and muts- just enough to- aseure 't.ightnass. ‘Be oere-

ful not 1:0 st.rip the threa.ds.

- rmm. cnrscnm 'righten to 45 to ss feet pma. tm, e |
mu'm mnuuea sm mn m = Tightmto 45 to 55. f,,,, ,p" ,B , .. ST
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'TABLE OF CLEARANCES

'Valve 'I'appet, In‘t. &Exh—cold .ooootoo.ooo-o-. . 0.006‘ . -0.@8‘
Inteke v&l"e Steln clmca in Guide ooooo-eoooo ' 0-0015" 0.003" :
Exhaust Valve Sten Clearance in Gulde cs.sissaes 0,003 0,0045%
VYalve Seat ﬂid‘bh q....o..O‘......CI....O.Q.IOOO.I_ 3/&‘ o 5/&“
.Crankshaft Mein Bearing Cleerance eeessecervonss 0.002% - 0.003"
crmshaft MPM '.......-."....-........-.' OOWa' 0.012“'
cmsh&ft Bm Clesrance -oooQQQCOOOOOoooottooo - 0.001% Ovms'

. cmamt m Plar .............................. ODWB' o.ms‘
comecting M an‘ clma.nce rEsE s s g RTEE e 0.0015' 0.0035.
Gonneeting Rod Ellﬂpl&y .ooooooooo.oooooooooo.oo- 0-005. E 0007
Timing Gear Backlash P T T YR Y ) ©.Q.003% - 0.005%

) 5 3 Pl.mp Gear Backlash ooooo.o....oooco.ooooooo. OQOOB‘,.' 0.005%

Piﬂton clelmcs in Gylinder LTI T TS YT 0.003"II - 0.0045"

Piston Pin Clearance in Piston at O F, ......0 Hand ‘Fush Fit .
Piﬂton Pin Clearance in Rod at ?20 F. Ooooo.oooo - Thumb Pnthit
Piston Rin‘ G&p in Gylinder sassenaseRt st 0.008% 0'.013' ’
Brea.ker POint Gap at ml Sep.ration ccooooooooc . D.OROw .
spﬁl‘k Pl\lg Gap .oooooooocoooooco.ooocooooo-ooov- o 0'0025'

' GENERATOR

- The generator noimally neede little care other than proper. ].ubrication
of the ermeture ball bearing shd a perlodic check of the brushes, com-
mutetor and collector rings. If a major repsir job on the generator
should become necessary, have the equipment checked by a compétent
elsctriclen, one who is thoroughly familiar with the Operation of elec~
tric generating equipnems _

GENERATOR DIS!ASSWBL!.- Ir disassembly of the gemrator ‘becomes neces-
sary, refer to the proper wiring disgram for
the applicable plant and dlisconnect wirea as necessary. Tag the wires
- to asgure correct replacement. Lift all brushes high in ‘their guides
80 that each brush is held away  from contact with the commutetor and

". . 'sollector rings by epring pressure sgainst its side, Remove the end -

- 'bell mts from the two studs which pase through the generator frame,

.The frame and end bell may then be seperated from the- generator to |

-engine adapter and carefully pulled off ovér the armature. Be careful
not to allow the frame to rest or drag on the amatuvre. - Reverse the

. above procedure when reinstalling the frame pssambly. See Figure 44, -

- Note that a small spring clip on the armature beering must fit into a

~ #lot of tne bearing ‘hab. - Be sure the small pliis on the edges of the
generator frame and the adapter engege the corresponding notches in _

- the end bell and frame., Do not retighten the. st.ud nuts so tightly as
to distort the end bell.- -

- 1f ‘the a.mature is to be removed, the generator frame st be ramcwed
first, Loosen the mat at the outer end of the armature shaft po that .
the nut 1s even with the end of the stud., While prying or pulling out-
.. ward on-the armature to: take ap erénkshaft end play, strike the stud -
& sharp endwise blow with g heavy soft faced hammer to locsen the arma=- -

ture from the crankshaft. - Remove the mut and: wagher and the armature .. = '

-+ can then be slipped of £ .over the through stud. -Be cereful’ not to bend -
" the stud. When replacing the armature, make sure the taper surfacee of
the armature and crankshaft are clean and i‘ree of nicks. Tignten tha

' through stu.d nat securely. o i



50 - B MA-INTENANGE- AND REPAIR

BRUSHES o~ Keap a close check on the generat.or bmahes. Brushes worn
" %o 5/8 of an inch should be replaced, Lf the brushes seem
to weer rapldly, check the collector ringe and commutator. If they _
- become Tough or pitted or if the mica between the commutator bers comes - .
. in contact with the ‘brushes, byush wear will be rapid, An improperly. .
. adjusted brush rig will also cause rapld brush.wesr. Each of thesa
- cauges of brush wear are treated in separate’ psragraphs. L

BRUSH RIG POSITION.- Check the witness merk on the brush rig and if -

~ necessary aligh it with the boss in the end bell
a8 Shownin!'ig.z.'l.. 1f the brusk rig is not adjusted so that there
15 no arcing of the brushes (neutral brush position}, brush wear will
be rapid, voltags and currsnt will not hold steady - end the generator
mey overheat.. :

‘Whenever & new brush rig or armature is :I.nstallsd, t.he ‘brish ris mt _
be adjusted to the point where the brushes do not ere, ‘regerdless of
where the witdess mark: f.hns. This 18 monly known ag the “mtra.l"
. brush position.

- COLLECTOR BINGS.- If the collector r.'mgs becone growed or out of round, )
" or the brush surface becomes pitted or rough so that
good brush sesting cammot be maintained, remove the armature and re-
finikh the collector rings in a lathe, If the commutator &ppears to
be in naed of it, reriniah it et the same tine.

\uolm -ro%'g:n ::::“ | BRUSW . -

ETHOD OF
UNDERCUTTING
MICA

e uack SAw e . :
FIG.42- CARE OF COMMUTATOR
-AND BRUSI—IES

- ‘COMMUTATOR - '.t‘hé conmutator bars iaar doﬁn with usege so tﬁat t.ne'n:l.oa.'- ]

between thew mmst be undercut. This.should be done.ss = .
soon as the mica on any part of the commutator touches the brushes. A4 -~ -
suitable undercutting tool can be made from an old hack saw. . Use it as

g ahm An Fig. -£2. Avold injury to the surfaces of the ‘copper bars.. - . -

.. Lesve 10 burrs slopg vhe-ecges of bhe bers. The mica: m.mt alao e, me@. S
o cutwhemertheeomt.awumﬂmm S Lo e
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- TESTLNG WINDINGS.- A ‘test lemp set and an armeture gmlu' are requi.rad
. for the various tests, - Before meking any tests, lift:
all brughes into their holders and disconnect the loed circult wiree
from the plsat.- -If the srmeture teeta defective, the practicel repair
" is to replace it., 1If m field coil tests defective, replace. the entire
coil assewbly unless the trouble is in one of the externsl 1ea,ds.. Then . -
it ca.n be repaired a6 the nature of the trouble requires. el

TESTIHG MTE[RE WIHDINGS FOR OPEN OR SI-IOR‘I‘ ‘CIRCUITS .~ This test re-

. ‘quires the use
of an a.rmature grnrller. The armature assemhly mist be removed from the
plant. Then follow the instmctiona given by the. mmfmturer of the
ama.ture grourler. ’

TESTING )\RMATURE IINDINGS POR GROEIHDS.— Use & test. lamp eat, Touch one
) teet prod to thé armature shaft
and the other to the eomtator and t.hen each collector ring. Be sure.
the test prods meke good contaoct, ~If the lamp lights, the armature is

. TESTING. FIELD WINDINGE .- Use a test lamp set (See Fig, 43) for sll tests
e except & short circult. When testing a field
coi.l assembly, disconnset all of its external leads from their terminsls
It 1s adviseble to tag and mark each lead to assure proper connectlons

~ when reassembling, _

"TEST LAMP
FOR TESTING FOR OPEN
CIRCUITS AND GROUNDS
fadbvadl
USE S OR 4 GANDLEPOWER -
BuLs.
——
| Wl'I'H AlZ2VOLT BA‘I'TERY
: JUSE A IGVOL'I' BULB.

| —p— .
wrrH A 6 VOLT BATTERY
"USE'A 8 VOLT BULB.
L —h—

sz

suc,4a_rTssf LAMP SET

' S’EB‘I‘IIOG FIE'I.»B IIHDI.HGS FOR G.BO[[NDS.— To. t.est a coil a.ssembly for &
‘ground,’ disconnect 1ts external °
. _.lea.ds and ‘touch’ one test prod to t.he terainal of one of ite leads and -
‘the other test’ prod to the generstor frame. If the lamp lights, the
- . “coll assembly being tested is grounded.  The ground ney be in e coil, _
© . coll comngctiovni or coil ]'.ead. Repair oy repla 8. needed. . :
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_MAINTENﬁN.CE-ANb'REPAIR."-- B

_ TES‘I'IHG FIELD IINDIHGS R)R OPEN GIRCUIT.- To test & coil asmb].y for

_ . an open cireuit, disconnect

. its e:rbemsl leads and touc.h one test prod to the terminal of one coil
- 1lead winding snd the other test prod to each of .the gther leads of that
coll winding in turn. 1f the lamp does mot light, the' circui‘l’. being
tested is open. If the fault lies in s connection betwéen coils or in - -
e coil lead, the trouble can be repaired. If it is inside the _eoil_p_ro-
per, roplace tho entire coil aasembly. o _

TESTING - FIEI.D WINDIRGS FOR SH.OB.T GIBGUIT.- Ii' one coil is ahort. ei:n- :

. . cu:l.t.ed it will run cooler-
'I;han the others end i'l; may be posa:l.ble to locate the short-circuited

coil by placing your hand on the generator frame at each -of the pole~

. shoe poeitions and noting at which poleshoe position the frame is

cooler then.normel. 4 more definite test is a comparative rss:l.stanéa B
test or a comparative voltage drop test. If the coil windings are:
short.-circuited replace the ent.ire ooil assanbly. R

FIELD ‘COIL INSTALLATION .- The genora.tor fra.mo asmbly must be runwed_
. from the plant before the field coils can be

removed from the poleshoes. Teg snd mark all externsl leads to assure

“gorrect connections when rsnssembling. When removing the poleshoes . .

. and coils be sure to keep the shims used under eaoh poleshoe together

" to assure correct ‘air gep when installing the coil assembly and pole-

shoe. .

When installing the coil asseubly, be sure the goil assenbly ig in the .
origioel position in the frame. 1f it is not the coll leeds cennot be
properly connscted. Insert the poleshoe into the coil, be gure the ’
polesiioe shims are all in plece and gecure the poleshoe to the frame.
Tighten the poleshoe mounting screws securely. Install each of the

other coils and poleshoes in the same menuner. Connect the external

leade as marked on the tags. If a .new coll assembly is being. :I.nstalled,
make the comect.ions the ssme as narked for t.he old ecoil assambly. i

‘POLESHOE INSTALLATION. Follow the :I.nst.ructi.ons given ror FIELD conn "
B LNSTALLATION, _

CONTROLS

If eny ot‘ the control equiplent. fails to function pmperly repla.ce the o
defective pert with & new part of the same kind rather thea try to re- =~ -
pair the old part, No attempt should-pe mede to repair mich parts a8 -
" meters,. fuses, switches, relays or receptecles. - Check 'all electrical
oomections and contact.s whenever Bervici.ng control. equipment. S

Always discmnect t.he Dat.t.er,y of t.he ‘Remote Control and Bat.tery Gharging .

- plants whenever servicing comtrols to avoid accidentally starting the .

" plant. ‘When disessembling controls, tag each lead that has to be re--
-~ ‘moved and mark the connection point of the lead oh: 'I;he tsg t.o assure
correct. connections when reassenbling. - y _




. TROUBLES AND REMEDIES

msm GMISE N BEMEDY
me:nw CRANKS T00 STIFF’LI

Too heavy oil in crankcasle;. " Drefn,. Refill with hghter oil.
A | Seo PREPARATION. .

.&'xgine' stuck. Dieaesemble and repair. :
EJGIHE ORﬁHKS mo s.a.om mm CRANKED ELEGTRICMLI

Diecherged or defective battery. Recharge or replace.

Loose conncctions. _ Tighten loose cohneccion's..

: ,Corroded bat.te_ry temina].s. Clean corroded teminals. Eep:_l.ace-
) . cable if necesea.ry T

. Bmshee womm excese:wely or’ __'. _Replace brushes or clean cammutat.or.
- making poor cont.act. ) _ .

'~ Short circuit :Ln generat.or or Repa:.r or replace parts necessary. :
load circuit.. ' Dieccnnect load, - '

Dirty or corroded points in. Replace switch.
start eolenc:l.d s_witch. : . :

. ENGINE WILL NOT START WHEN CRANKED
Faulty ighit.icn. o ' Clean, adjust, or repl'ace breaker
' o : points, spark plugs, condenser,
etc., or retime ignit:.on.

Lack of ‘fuel or faulty " Refill the tank. €neck the fuel.

carburetion.. : " . gystem, Clean, adjuat or replace .'

. Co _ : - parts necessary. . S
Clogged fuel filter. * Clean, .
Cylinders flooded, :  Ground spark plug cables. Crank
L o C .engine with spark plugs remao'\'ed. _
Poor fuels .. Drain, Befill with good fuel.

.- Poor compression. ' . =~ - - - Tight.en eylinder heeds and apark
o plugs, Xf still not correctéd,
grind. the valves, Replace pistcn' :
r.‘..nge 'i-f necessary. - . ao

" Wrong ignition timing, - Beset breaker points or retime
o . : B ignition bee IC:HITIGN



. _mouaLE"'.S; AND REMEDIES . 85
EIGINE mms BUT ?OLTABE DDES NOT HI]'.LD )4

Poorbmweentact . _Soethatbruahosaeatuallonomu—-
: © tator and eollector rings, are free
“4n holdsre, are not worn shortes than
- 5/8 inch, and have good epring tension,

Opan circuit, short eircuit, flefer to the GEIWTOR section of -
or ground in gmerator. -, ' Maintenance and Repair, -
| . VOLTAGE UNSTRADY BUT ENGINE NOT MISFIRING
. Bp”d too lolr. : e Mjuat'govemr to correct speed.
Poor commbation or bmd; " Refinish commutstor or undercut mica

oontaet-. ' if necessary, Ses that brushes. seat
' : well an commutator and collector. -
rings, ave fres in halderse, ard: not.
- worg. shorter than 5/8 inch, and have
" good mpring tma:lon.

- Loosza oémamuas. ' . Tighten connections.

. Flun‘bm.tng load, ' Correct any a.‘unoml load eondit.ion
A : cauning tronble.

'GENERATOR OVERHEATING

- Gcn}mtoi- overlosded, | Beduce the load, S
- :nprop-r brush m peaiti.m ' 8.9 BHHBHEB nammaneo md Repair. _
. _ manin OVERHEATING | '
- Ilpmw lubrleation o Seo Low 01). Pressure.
. Poor mtilatim - . :in:::« ample ventilatica at all

: Di.rw or oﬂr ooolinc lurfsces. . Kup 'bh;a enﬁ.m clean. .

' Retarded mum timing, Retim 1gnition.

Genmtor wlnmd. - Reduce load.
L | vomm DROPS UNDER HEAVY LOAD |
"_'.bg.uu heks pomr. _ B Su raodiu und.er "hgino llimrn'

a1 lin'q 'Loud"



% TROUBLES AND REMEDIES.

pOSSL BB GWSE RRUEDY
VQLT:’EGE DNPS UNDER HEAVY IDAD (CONT.) e

. Poor compresaim. : L ‘!ighten cylinder heeds and spark

- pluga. If still not corrected, gr:lnd

. the valves. Replace piston rings ir
" necessary, . . - .

Faulty. cérburet-‘i_on. . A ' Check the fuel system. -Cle'a_n, -adjust

_ er rapair as, needed.
: Dirt.y carburstor :air. clean'er." _ : Clean. _ Befill w:i.t.h proper oi:'i.

" -_Choke. : o Lo Choka plate must ba uide open at. .
' . o operating tanparatm. .

. Carbonin cylind.ers or m _ Remmre carbon.
. :-carburetor veaturi. ' oL '

_Rest.ncted ecxhauat. line. S cl-ean or. :incmse the -‘35%53.0. L '
E\IGINE HI&FIRES AT LIGHT LO&D

- Carburetor: 1dle ;]et. clogged or Clean. See ACCESSORY WICE.
improperly adjusted. . -

Spark- plgg'gapa too marrow, ST 1djust'to _-'_.'orrect gap - _.025".
intalke air Lesk. Tighten sanifold: and_carburetoi-'_ '
- : R . - mounting sérams, Replace\.'gaakets
_ _ 1f necessary. '
- Paulty 1gxit1an. o ' clean, adjust, or replace breaker
S . . ) - e,
 Poor compression, o Tight.m cylinda:? heads mid' spark.'
. - plugs. If sil) not corrected,
grind the valves, . Replace piaton :
- rings if necessary. :
_ msm MISFIRES AT HEAWY LOADS '
-. _D'efecti\i'e sparkplug. . ’ Replace. . _
- Faglty ignitien, .- Clean, sdjust, or ‘replace bieaker

_pointa, spark plugs, comdensgr et.c.,

| .or retime iguition.

o cloggedcarbmtor. o Clean carbnrot.or. e

points, spavk plugs, ccndenser, S ) o S




. . -7 TROUBLES AND REMEDIES

ENGIHE MISFIRES AT HEAVY.LOAD (CONT.)

Clogged fuel screen,
Dafective apark plug cable,

G.l-ean'.

Replace,

ENGINE MISFERES AT ALL LOADS

Fouled sparc plug.

Defect.ive or wrong spark ilug
Lea.ki.ng val?ee.

Broken yalve apring. o

Defect-ive or :I.mpmperly _
adjusted breaker pointa.

. Clean and adjust,
Replace.

See VALVE SEAVICB,

) -aeplace.
_Adjust or replace brsaker point.s.

LDW OIL PRESSURE

dil -t.oo light,
011 badly diluteds
- 041 too low, <
- 041 relief valve not seating.
* Badly worn bearings. '
Siudge on oil amd:..
Badly wormn ;:11 pmnp _
' Meotivo oil pressu.re gauxe

Dra.in reﬁ.ll with proper oil.

Drain, refill with proper oil,
Add oil. . _

Renove and clean, 'of’ replm. |
. Reélace-. | .

Remsve and clean. .

_ . Replace,
’ . Replm.

HIGH OIJ- PR.ESSURE

0il too heavy.
Cloggvd oil p'auég'e..
01 relisf valve sbuck.

" Defective oil pressure gauge .

. Drain, reﬁ.'l.]. with propor oil.' _

: _Olean. all linos and paaaages. .

Remove and clean.

Beplace.



TROUBLES AND REMEDIES
o BNGINE BACKFIRES AT GAEBURBTOR
Lean fuel mixt\\re. R - £ carburetor, &dgjﬁst'je#é.'_ : '
_Cloggedmelﬁltar.. L ~ Clean.. o

‘ASr lesk &t inteke meqifold - Tighten mounting screws. Replace
| :0:'_ cg.rburetox_- flange, ' gaakets if necessary.

.'?smr fuel, o | .Reﬂll with good, fresh ruel. ‘Sew .

Spark advaiwed too'far._ © . Resst bresker point.e or reti.m
' imitmn.

Intake valve leaking. o ~ Resest or replace."

_ EICESIVE OIL BONSUMP‘I‘ION ‘LIGHT BwE smsx EXHMBT
Poor eompraasion. Dsuadly . Refinish cylindars. Instal) ove:\-
.due to worn pistons, nngs, aize pi.s*tfona ung mgs. o
or cylmders. o
041, too. 1ight or dtluted, . . Drsin. Refill with propar,oil.
-Too l_arge bearing glearmca. : . Replave bearinga NECOSTAYY. .

 Bngine mistirss, . - Refer to "Eﬂgﬂne Misfires AL AL
S o : Speeda“

" Pawlty ignition. . o Claan, adjust, or replaca breaksr
: oo .o ... points, spark plugs, condenser, .
ebe,, or retime the igxition. o
Too mch oil. Drain excess oll. -
BLACK , ﬂlﬁ&f m&UST EKCESSIVE FUEL GONSWPTIM

FOULING OF SPARK. PLUGS WETH BLACK SOOT POSSIBLE
- LACK QF POMER UNDER REAVY -LOAD,

Fuel. mi:tt-ui‘a too Tich. © - Bee that choke opmé pmpéﬂ;}"’. S
) L Adjust jets properly, - Adjnat'- AT
- the fleat devel.' . LT
 Choke not fully open. . - See that choke operis properly.

Dirty air cleamer. =~ - Cleans Eefi.llwith pn::pp_éz*-oil.-"




TROUBLES AND REMEDIES %
POSSIBLE CAUSE o :.imﬂ e :
_ ' uuawouunmumcx”"
Loose connecting rod. ' Adjust clearanee or replace.

Low oil supply, = = ~ Add oil, Change if necessary,
0il badly diluted, Drain. Refill with proper ofd.
Low oil pressure, _ See Low 03l Pressure for remedies.

ENGINE STGPS- UNEIPECTEDLY B
Bopty fusl tank, Refill.
Defeetive .’Lgnit.ion systam. _Check the ignition system. Repair
or replace &s needed, See that the.
ST0P button lead is not grounded.

DYLL METALLIC THUD, IF NOT BAD, MAY DISAPPEAR
mmmmormmon, IFBAD INCBEASES

WITH LOAD, , _ _
Toose crankshaft bearing. - ‘Replace, unless one of the next two
) : modies pemanently corrects t.he ]
_ trouble, - _
SHARP IIETJ\LLIC THOD, ESPECIALII WIEN COLD ENGINE FIRST s'rmm
- Low oil mpply. ' Add oil, ﬂhange if noeossa.t_'y.
01 bedly diluted | ' _“Dratn, Refill with proper oil,
PIHGING SDUND WHEN ENGIME IS &!DDW Oﬂ HEAVILY LOADED
Carbon in _cylinders, ' Ranovo ths earbon.
Spark sdvanced too far.  Raset bresker pointa or retims
- | ignition,
'Wrong‘-spart plugs. ' Inatell correct apa.rk plugs. Cham-
: _ pion HY Com, " . -
~ Spark pluge burned or carboned. Glean. Install new plugs if nee- -
o _ essary'. )
Valves hot., : Adjust tappet c.learancs. See VALVE -
© Fuel stale or lowocteane, - Use good, fresh fusl, See Pmmnon.
. Lean ‘fuel mixture, . ' .Clean fual arstn M.just carburetor

.'re‘bs prop&rlv



TROUBLES AND REMEDIES

' TAPPING SOUND- |

Valve ciggrance too great, . ﬁ&s& to proper clea;'angg; See VALVE -

Bmken valve spr'ing' S Install new apri.ng
I ﬂm mme SDURD “I'Iﬂ 0001. mms UHDER LOJ\D

Loose pistan. : - 'If nolse is only slight end disappsara

' : : E ©  when engine warms up, no imnediate
attention nesded, Utherwise replace
parts necessary. L

VOLTAGE LOW AT FAR BD OF LING BUT NORMAL NEAR PLANT

Too smsll line Wire used for  Instell lavger or extrs wires of ro-
load and distance, " duce 1oad.

MOTORS RUN TOO SLOWLI AND DWEAT ar
BAR END OF LINE BUT OK NEsR PIJ'.NT.

Too amall l:Lna nre_ used for Install larger or extra wires or .
load end distance. o reduce load, .

_ NOLST BRUSHES
High mica bétwean bars of S 'Uﬁderéut-micé; '
commutalor, . ‘ . :
| | EXCESSIVE ARGING OF BRUSHES
Rough commtator or ringa. . Tupn down,
| Dirtypdr_mt.ator or rings. . . . CIeﬁh.

Brushes not seating properly., - Sand to a good seat or reduce loa.d
o ' . ) ' unt.il worn in.

Open circuit in armature. - Install & new armat.ure. -

Brush rig owt of position.  Line 'up-;.:roperly.-'

e,
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