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SRFALIOR DETAILE

GENERATOR - Standard generators are of the four pole tyose. The armature is coupled
directly to the crankshaft oy a male and female taner, The armature arbor being
hollow, a draw-bolt casainr frem the erankshaft through the armature arbor. A mat
at the rear retains the armature arbor taper in the crankshaft.

A1l generatorn are forced alr eooled by m blower mcunted at the engine ond of the
generator. The outbosrd end of the armsture i eerried in s Erecee renled ball
bearing which requires attention choe each six months, On "Electric Stapt® Flante

a control box is soanted on top of the generator. On the "dmpual® "
tank ie sounted there. plants n fuel

AC gensrators oroduce both Altérnating and Direct Current; the Direct Current series
winding in the generator serves to crank the engine from the battery. 7he DC cutput
from the plant while the plant is operating, serves to re-charge the battery and ex-
cite the field of the alternator. Alternating and Direct Current windings are on
one armature shaft. Thia direct current for starting and charging is avallable on
the remote control and full automatic plants.

An oxitremely large commutator and two collector rings oass DC and AC current tarough
carbon brushes. All of the windings of the generator are imprernated with insulat-
ing varnish and baked. The generator frame is a rolled steel rinrs, machnined inside.
The armature laminations are 26 sauge silicon steel and the pole piece laminations
are 22 gauge silicon steel. The generator is condenser and radio shielded to prevent
radio interference. All generators cperate at a meximm LD degree Centigrade temper-
ature rise. Voltage regulation is close from no load to full load due to the inher-
ent design of the generator.

CONTROLS

MANUAL STARTING -~ "Manually Sterted” models are ecuipped with a rove cterter
sheove at the blormr end of the plant. Starting i mccosplished by winding the
starting rope, in a clockwiee direction, around the rope shenve and pulling
rapidly.

BEMOTE CONTROL - The "Remote Control®™ models are equipped with two 6 volt
batteries in serles. They may be started by pushing s button mounted In the
control panel on top of the generator, or by remote control buttons located any
distance up to 500 feet from the plant. The electrical controls consist of a
starting relay, » reverse current reley, sn emmeter, a rheostat mnd connecliing
terninals. Plants with this control can be sterted menually if necessary.



The proper imstallation of this plant is absolutely necessary for satisfactory
and cootimuous service. Carefully observe the [ollowing instructions. 2
LOCATION - The plant should be located centrally with respect to the electrical
equipment it is to operate. Thisz allows the use of small size current carrylng
wires. As & result there is less voltage loss, the equipment operates wmore wat-
isfactorially and the entire system is more efficlent. Also, the control of
fasotes plants is more posltive.

If the plant is to be operated as a portable unit, it should bs protected against
extrems exposure to the elements. [f used cutdoors in extremsly cold weather,
axtra precautions are necessary to provide easy starting and proper lubricatlion
of the engine. Sees the lubrication instructions that follow. Move the planmt
only when necessary and then only with the greatest care.

The plant should not be installed where tha alr is extressly humid. But, ‘If this
condition cannot be avoided, frequent inaspection of parts which are exposed to
tha alr, particularly the generateor and control units of ths plant, should be
made to insure that bumidity ls mot causing detrimental corrosion and fallure of
electric plants to operate. These plants are impregmted, plated, and otherwise
guarded agalnst corrosion as far as husanly possible but corrosien camnct ba over-
comes entirely under adverse conditions.

If penaanently installed ln a wobile wvehicle, the location should be such that
there will be proper ventilation and means for exheusting the gases. The plant
should be insulsted so that mechanical noises and alight vibration will not effect
the oparatlon of other squlpmént aboard the wehiclas,

- This is an Leportant factor because overheatlng will reduce the effi-
ciency and output of the plant and wuay result in sericus damage.

Any gasoline englne generates a great deal of heat sc that ample means must be pro-
vided to remove that heat. Lf plant ls peruanantly mounted, the room dimensions
should be at least 10 feet by 10 feet. The plant should be at least 2.7 from any
wall. Alir outlst npminﬂ 18" square and air inlet openings 16" square properly
protected or shielded will provide satisfactory air circulation. A stack or cupola
built in the roof will help to dissipate the heat when the plant is shut down, cutt-
ing off forced air clrculatlon as provided by the plant blower.

When installed aboard a moblle wehicle, the mounting conpartment should be az large
as possible and plant should be at least 12" away fros any wall. For such compart-
ments provide alr outlets and stacks directly above the cylinders. Also provide
alr inlets with openings directly opposite the blowar. A stack from this opening
to within 1/2% of the blower will help. Ovenings in the floor uay be used.

In extremely cold weather, it is possible to contrcl the temperature of the room or
comparicent Ln which the plant operates by simply closing a portion of the air dis-
charging openings. In this way, o norsal temperature can be maintained in a roocn
even though tho temporature outdoors might be as low as 30 degrees,

= if the plant is Installed pareanenily on a lwase, it sheuld be N h
encugh from the floor to allow sasy access to all of the parts of the plant, nlao
to puard againsl damage occourring to the plant caused by Lz belmy buwmped Ly other
objects in the roon. The base should be at least 12% hish for convenient servieclng.
The plant should never be bolted permanently to any foundation. Shock absorber
mountings have been provided to prevent vibratlon frew renching the counting bass
thess are either hellcal coll springs or sheared type rubbar buchings.
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-’/}\ A form should be bullt into which

% the concrete can be poured and al-
g lowed to harden. The form should be
Above base dimensions are & minl=us large enough =0 base will be of the
and may be larger. Keop sams bolt minimus size.
spacing. The bases must be at lesast
247 from any wall. A mixture of 1 part cement, 2 parts
sand and L parta gravel or crushed
Use 4 - 3/8" x B" bolts. Ses that stone may be used. Fill form, tap
they extend 2 above the top of the down but do not move bolts. Allow
concrete, to hardsn for thres days.
BUSH
SUSPRESION @M.—
; 3/8* WASHER
‘1 . RUBBER
OIL BASE

3/8* BOLT
ﬁ% :HI.IMH.'B
\mm

Suspend mounting belts from cross
cleats nailed to the top of the con- Use the rubber mounting bushings suppllied

creta form before pouring concrete. with the plant.

Place larpe washer under head of bolt Place one bushing between plant and base

and adjust for proper height - L. so that bushing fits in recess in plant.
Set Plant in place, Assemble balance of

Be sures top of foundation ia lewel mounting as shown above.

and smooth to prevent plant base Tighten muta but not so that bushings

breakage. flatten or compress.
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IBSTALLATION DETALLS .

JHIS COMPLETE ELECTRIC PLANT has all the accessories and fittings necessary to put
it into average service. For spetial use or mounting conditions additional squipment
may have to be purchased to mest those conditions.

= The mamual plants have a 2 gallon fuel tank mounted over the generator,
The SELF-STARTING and REMOTE CONiROL plants have a separate 5 gallon wall mounted [uel
tank which supplies gasoline through the fusl pump to the carburetor.

A larger fuel supply tank may be installed underground. This is recomnended for con-
timwous use of the plant. It should be installed according to the local code along
the lines of the information shown on page 8.

CONTROL PANEL - The control panel of the REMOTE CONTROL plants s mounted directly
abova the generator. The mamual plants have no control panasl, The FULL AUTOMATIC
plants have a separate wall mounting panel in addition to the panel furnished with
the REMOTE CONTROL PLANTS.

EXHAUST SYSTEM - A flexible exhaust tubing and automotive type muffler are furnished
as accessories. Tne tubing connects directly from the sxhaust manifold of the engine
to the muffler which is mounted on the outside of the enclosing room. See page 8,

If it is desired to extend the exhaust system cver & feet it will be necessary to in-
creass the size of the tubing by one size. Higid pipe may be used but flexible tub-
ing must always be used for the connection to the plant, An underground suffler may
be installed and this would be done according to page 8.

Do not have the exhaust tubing or muffler rise above the height of the exhaust mani-
fold of the engine. If it is ever neceasary to do this, install a water trap in :he
line. This may consist of a pipe tee connected directly in the exhaust line. The
lower opening of the tee can be fitted with a nipple and cap. The cap should be re-
moved pericdically and the water allowed to drain out of the tes.

- No batteries are included with the mamual or battery charging plants.
12 volt batteries are only furnished with thes REMOTE CONTROL AND FULL AUTOMATIC
PLANTS. These are to be set on a wood or rubber mat and connected with the cablea
furniashed.

MAIN LINES - Main lines are not included but must be purchased according to the re-
quirements. The wiring method will depend on that already used for the rest of the
installation and according to local and national codes.

GROUNDING - The plant must be grounded. This can be done by driving m 1/2" pipe or
conduit four or [ive feet into the ground fairly close to the plant. It is then con-
nected by an approved type ground clamp with a #10 or #12 wire to the battery post or
white main line wire at the plant. Do not ground to the plant itself or to any ground
used by the radio system. OSee page 8.
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PROPER INSTALLATION WMEAMS ADDED YEARS OF SATISFACTORY SERVICE

FROPER INSTALLATION

A properly installed EIEE tric plant far
ermanent lnstallation should be ast up
nawell venitllated room of ample size

fat least 10" x 10"). Inatall plabt w

lenst 24~ from mny wall

Rubber Shnch Absorbing Buahings Furn-

lahed with the anlt should be sat under

the Plant Lo reduce vibratlon. CADTION

Ehu:h lhlﬂrhh ng valueg of rubbsr bush-

be loat IFf bolted down Lo

ﬁt Flant wlll stay in place of
'h: -n'u'n we lght.

CAUTI — All exhaust connsctlona must
be tlght, ds leakage of exhaust Tumes
thth coblaln polsonous mopoxide gas is

I Dglﬂllﬂnﬁﬁ If Plant muat be locami-

n basement, install & water trap .o
thl exhaust line or pt n to takke care
of condensstion. Do ag ex !Ih;ult
plpe further than tuentj 1!0: e

FROFER VENTILATION

i?y enginﬁ muail have s free clreulatlon
air vhile osperating. Provide at
least two openings for ventlilatlon [one
for incoming aod one for outgoling air).

DO WOT OFERATE TOUR '
ROOHM AT ANT TIHI?“ PUANY. 0. L Caoamh

?:tnl.lil ar ﬂﬂntlllln:tE: shaild be at

ouvers. Cover
-intlllLars or openinga with large maah
screen.

If Plant must be located Lln beasment be
sure to provilde extra cellar openlnga
to Lake care of mir clirculstion needed
by Plant. Basement locatlons are not
recommended because of djlfnt:u and
poor alr circulation. The allght mech-
anical noise from the unlt is also usu-
ally objectionable in basement Install-
ations. Ezxhaust cobnections must be
tight and checked often - EIEAUST GASES
PFOTSCWODS,




UNDERGROUND FUEL TANK - For large fuel storage a large capacity tank may be
installed underground. Please check the Underwriters requirements as well as
local code before making such an installation. .
The tank is to be covered with heavy paint or tar before placing it in a pit
which is deep enough sc that the tank will be at least two feet or more(accord-
ing to your local code) below ground level. The bottom of the pit should be
solid anditha tank packed in tightly so that it cannot shift and break or loocsen
a connection.

The lift of the fuel to the plant should not be more than & feet and the total
length of the connecting tubing not more than 10 feeat. There should be separate
fill and vent pipes and these should be at 1-1/2* in diameter. Extend the vent
pipe to the eaves and cap with a screened cap. Coat all joints with litharge or
white lead., If tank is not o standard tyoe have all fittings at the tank welded
to it.

A length of 1/4" tubing long encugh to extend from the top to within three inches
of the bottom from the i1l ooening is soldersd to the bottom of a 1/4" tubing
inverted mat. This will screw into a 1/8" pipe tap opening in the fill pipe
Fitting which is purchased for size according to the [ill inlet. Cut the Lower
end of the tubing at an angle. See Page 8.

Use 1/L" tubing from the inverted mut to a fuel shut-off at the plant. Do not
use larger tubing. Use the [lexible fuel line to connect the shut-off cock to
the fuel pump on the plant. Keep all connections tight at all times and check
periodically. 3

UNDERGROUND EXHAUST MUFFLER - An underground muffler can be used to reduce exhaust
noises but should not be installed in ground which is continually wet.

Any heavy tank five gallon capacity or larger may be used. Do not use anything
which previously contained gasoline, turpentine or similar liquids as an explosion
may result. Remove the bottom or drill it full of holes. Weld 1" or larger fitt-
ings for the inlet and outlet connections of the exhaust. Ses Page 2.

Dig a hola which is at least 6" larger on all sides than the tank. Fill the bottom
with looss sand or gravel to psrmit leakage of the condensation in the tank. Conn-
ett the inlet and exhaust pipss to the tank; set it in the pit; and fill the pit
with looas sand or gravel,.

The top of the outside cutlet pipe should be capped with a goosensck and be at
least 24" above ground to prevent clogging. The inlet pipe is connected to the
plant by rumning through a hole in the wall and connecting to the flexible exhaust
tublng. Be sure to shield the plpe on both sides of the wall as it goes through
the opening which is at least 4" in diameter. For every 10 feet of exhaust pipe
1nn;iu|“: the pipe cne size. Use a water trap if pipe rises above exhaust opening
o *

ALL EHAUST CONNECTIONS MUST BE TIGHT AND FHEE FROM LEAKS, particularly in base—
ment installations, as CARBON MONOXIDE FUMES, in the exhaust gases are POISONOUS
and extramely dangerous.
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APPLIES ONLY TO THE ELECTRIC START WODELS

- HEMU] AT T
2ART-5TOP STATIONS

INSTALLING THE REMOTE START-STOP CONTROL SYSTEM

The purpose of the Remote Start-Stop Switeh ls Lo provide & mesns of starting and
stooping the Plant from any femote olace, providing the distance of the farthest
switch from the Plant does not sxcesd 200 feel, when F19 wire is used. Switches
may be Lnstalled alightly farthner asay by using & heavier {Copper) wire.

Altar Lhe Plant has besn ssunted on ita base the main 1ine wires anould be car-
ried through metal condult (flexible or pipe) to & Fused Switeh as shosm in  the
Plant Inatallation Dlagram. It is recomsended Lhat the Lhres coonductor Start-
Stop wire be carried through this same conduit, &t least to the =ain line [use
box. Beyond this point, the Start-Stop wires may be carried to the femote Swit-
ches thru the =ain line conduit, or run separately, whichever way proves Lhe most
practical.

The Hemcte Start-Stop Switches furnished by the sarufacturer have the connectiona
nusbersd on Lhe back to correspond to the #1L - #2 and #7 connection on the eon-
trol panel of the Plant. When pushing the Start Button, s eciresit is formed be-
tween the #1 and #3 connections, and when pushing the Stop Guiton, the clreuit Lo
connected between #1 and #2. It will be noted that the ¥l connection is the com-
mon of grounded one, and it is very lmportant, therefore, that this wire be conp-
#cied Lo the ¥l comnection on all Remote Switches. It is reccemended that this
wire bo traced out first, either through the use of colored wires or wires sarked
with a tracer, It is then but a matter of elimination to connsct the #3 connoc-
tion Lo the #3 connection on mll Aemote switches, and likewise all the #2 connec-
tions Lo all #2 terminals. As shown in Figure 10-A, one switch sy be connected
from another, or direcily [roa the connecticn on Lhs plant, providing, of oourss
that all #1 connections are in serles, #2 connections ars in saries, and #31 conn-
#ctions are ln seriea,

Be wure all wires are scruped bare, where cornections are made and that all sarews
are Liphtened securely.

Three conductor Start-Stop wire and additional Start-Stop Switches may be ordered
frem Lhe manulacturer,



APPLIES ONLY TO THE ELECTRIC START MODELS

A 24 -HOUR
CREATED AF s =% ll.tﬁ‘l'llﬁ“ EEII\FEI
= 115 VOLT-A.C.

- AME -

12 YOLT-D.C.

(BATTERY

CIRCUITS
HE VOLT AL IWITCHES

TS -
CHARCE TD BATIERY I3 -

Tl 11 = 11% ¥ MO

The Disgram above shows Lhe proper method of Wiring to orovide & 12 Voli 0. €.,
Auxiliary Lighting Cireult in addition to the regular 115 Volt A. €., Clrouit.
Installation of this Wiring srables you to get [24) Hours Elecirie Service at
the LOWEST POSSIELE COST. A limited amount of Power for & fow lights or & (12)
Velt Eadio is svellable at all tises whether the Plant ls running or mot.

A1l that 18 necessgary bo put thia 12 Volt service in operatlon 1s to run
a wire from the nttery posltive post to a separate switch, lamp, ete.

& second wire is connected to a common ground. See lllustration. The
materials sre the same and are connected the same as for the 115 Volt A.C.
gystem. Use a 12 Volt lamp. Observe your local code rules for wiring.

The Generator of the Lighting Plant is constructed te provide up to 10 Amoeres
charglng current to the Starting Battery; A Variable Resistance 1a esunted on
the Contral Housing and the Charging Rate can be increased Lo whatever Rate la
found necessary Lo kesp the Battery Ln & charged condltion.

Any rooca that is wired for 12 Volts should also be wired for 115 Velts, so that
the Battery Lights may be turned off when the Plani 1s runping, which will glve
the Battery time to be re-charged by the Plant. (12} Volt Lines should not be
ran & distance of more than 100 Feet fros the Plant, as there 13 an appreciable
drep or loss of current in a long 12 Velt Lins.

To prevent discharging the Battery, LI the 12 Yolt Battery Lighting Clreuit is
used, it will be necessary to incresse the Charging Rate to (% er 10 Amperes).

IF THE SEPARATE (12 VOLT CIRCUIT) IS5 MOT USED, THE RATE MUST BE DECREASED TO
2 OR 3 AMPERES to prevent ovarcharging the Battery. CAUTION: Checkk the condl-
tion of the battery at regular intervals with a Hydroseter to prevent Lhe poss-
ibility of overcharging causing short Battery Life. If the battery tests high,
{above 1250 specifie gravity), decrease the charging rate slightly. If the
batiary tests low (balow 1300 spacifie gravity), increase the charging rate.

10




OPERATION

LUBRICATION.- The usa of a good detergent type oil in the engine crank-
case greatly increases the life of piatons and rings and we strongly
recomwend it. Fill the crankcase to the proper level with 2-1/2 quarts
of oll of the correct SAE number according to the lowest temperaturs to
which the plant will be exposed, as indicated in the following table.

Lowast Temparsture SAE Number

Atove 900F. Ho. 50

Betwean 4O°F. and 90°F, No. 30

Batwean 0°F, and 40°F. No. 10

Balow Q9F. No. 10 or 1OM plus
108 kerosene.

Esap the crankcase level at or near the high level as indicated on
page 16 at all times, never above it. Too high an oil lavel will cause
the connecting rod to strike the oil and may cause it to foam which
interferes with proper lubrication. Too high an oll level may also
cause leakage. Change the oil every 100 houra when using unlsaded
fuele, every 50 hours when using highly leaded fuels or dilutad oil.

CAUTION

If a change is made to detergent oll after using non-detergent
oil, allow only 1/3 the normal operating hours befors changing
oil for sach of the next two change periods. Change at the
saps interval as for non-deterpent oll thereaftar.

FUHL.- Fill the tank nearly full with 68 to 82 octane unleaded gasoline.
If necessary to use leaded fuel, refer to the subject USE OF LEADED
FUELS near the front of the book.

AIF CLEANER.- If the plant is equipped with an oil type alr clesmner,
romove the cup from the bottom and fill to the level indicated therson
with oil of the same SAE number as used in the engine crankcase.

GENERAL.- Place a drop of light oil on each joint of the governor to
carburator linksgae.

COLD TEMPERATURES.- For cold operating temperatures thoroughly mix 1/2
pint of kerosene with each 2-1/4 quarts of nusber 10 or 100 oil and

pour into the crankcass. Do not add kerosens alone, Start the engine
immediately after filling the crankcase with diluted oll and allow to
run for 10 minutes to distribute the mixture throughout the crankcase.

HOT TEMPERATURES.- Under extremely warm operating temperatures, provide

aspls ventilation, keep the crankcase oil level neer the proper high
lavel, and check the operation oftener.



MAINTENAKCE

It is important that certain inspections and maintenance procedures

pe made -t definite periods to keep the power plant operating contlnu-
ously and at a maximun lovel of efficiency. It is recommended that a
service log be kept.

DAILY MATHT ' MANCE.- A daily cheek of the following pointa should become
a matter of routine.- (1) Crankease oil level - (2) Fuel supply - De
not fill tank while plant is running.- (3) Keep the plant clean.

WEFELY MAINTYMANCF.- Check ench week or after every 50 hours of cperatlon.

0IL.~ Check the oll and add whatever oll 18 necessary to bring the oil
to the proper level. If necessary change the oll. When changing oil,
run the plant until it is warm. Then drain and refill with new oil.
Do not drain the oil when the plant 1s cold.

AIR CLFANFR.- Hemove and clean the alr cleaner sach time the engine oll
is changed. Refill with engine oll of the same grade as that used in
the crankease.

FUEL.- Check the stralner slther on the fuel pusp or tank. Remove
bowl and screen and clean both. Replace tightly, and check for leaks.

BATTTRIES.- If usmed, check the water level. Add whatever distilled water
is necessary to bring the level to 3/8" above the top of the plates.

Do not Fill to the top of the battery. Check the charge condition with

i hydrometar. If the reading iz below 1250 specific gravity increass

the charging tate; 1T above, decreass the charging rate.

MONTHLY MATHTIMASMCE.- Each month or after 200 houra of operation check
the following points in additlon to those covered in the regular weskly
servicing.

OIL.= Drain the crankense while the enpine iz warm. Heplace the plug
and refill with 2-1/2 guartz of new oll of the proper grade snd viscosity.

ANTI=FLICK™=H BRFAKER POINTS.- Remove the breaker cover from the crankcass
locsted behind the alr intake of the carburetor. Inspect the polnts and
clean them. Adjust the gpap LT necessary to 0257

SPARE PLUG.= Hemove the cover from the spark plug and the apark plug
from the cylinder head. Clean the carbon and reset the plug polnt gap
ta 0359,

MO LUBRICATION.= Place » drop of iight lubricating oil on the following
rlncea; choke sheft bearing, governor ara ball jolnt and carburetor Linx.

CGEHERATOR.= Inspect the commutator and collector rings. Clean thea L
necedsnry. Check brushes for proper seating and for easy riding in
holders. Heplace any brushes worn to approximataly 5/B® in length.

SIX MONTHS' IHSPECTION.- At the end of slx months of operation, go over
gll the weekly and montaly malntenance points. In addition, resove the
generator end bell mand bearing cover, c¢lean out the old lubrleant and
i1l the beuring housing 1/2 full of new generator benring Lubricant.
Pack tne pre-ze well lnts tlie lomwer hialf of the bearlng:. Replace the
cover, using a new gasket If needed. Before tightenlng the nuts,
check the positlon of the brush aplder as ladlcated By Lhe arrow to
mike sure Lhal It 1z In correct poaltion. Avold pettlng any dirt whob-
evar Lnto Lhe beEnring houalng,
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OPERATION OF GOVERNOR

The nurpose of Lhe governor on your plant is to control the speed of the engine
under various loads. The Governor is of the mechanical flywelight type, having
four welghts retained in the camshaft gear inside of the engine. As the spead
of the engine picks up after starting, these weights, due to centrifugal force
or metion, set up & pressure against a governor cup and stud assembly mounted on
the timine pear. A povernor arm, whizh is mounted cutside of the engine on top
of the pearense, is in turn held in contact with the governor cup and Stud Ass-
exbly throush a shalt paddle. The governoer arm is also connected Lo Lhe eATu-
relapr throttle throurh a ball joint and link assembly.

An movement of the povernor weights due to a drop or rise in load aflecting tne

ereine speed l& immediately transmitted to the carburetor throtile, which in
turn inereaszas or decreasss the butterfly cosning, depending on Lhe load. When
tne load on your olant is increased, more power 18 needed and a preater opening

af tha throttle is necessary. With a ilght load, less power is required to
=4intaln Lhe proper sueed of the sngine, so the throttle coening ia lean.

'a mrovide a means of regulating and eontroling the action of the governor, A
sprity is incorperated in the governor arm and an adjustment is made by a thumb
SETEW,

CAUTLON: THE GOVERNOH ON YOUR PLANT HAS BEEN PROPERLY SET AT THE FACTORI. Do

NUT ATTEMPT ANY ADMUSTMENT TO THE GOVERNCR MECHANLSM ON THE PLANT WITHOUT FIRST
fep LRATNG TO INSTRUCTIONS COVEHED UNDER "AINUSTMENT OF GOVERNOR".
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GOVERNOL AIJUSTMENT

To readjust the GOVERNCR and check all of ltz settings, orocesd ms Follows:

Before making any adjustment on the GOVERLOR ASSEMBLY, move the assasbly back and
forth several times, noting shether or not the movement is free from ary binding
or sticking. There should be no friction whatever. The tenalon of the GOVERNOR
SPHING should returnm the THROTTLE ARM to the OPEN poaltion readily. If there la

a tendency for the unlt to stfck or bind, the trouble may be at the Link Ball
Joimt, or at the point where ths Link passea through the TRROTTLE ARM, Loosen
the Lock Nut on the Link and move the Link to realign the Ball Joint. The binding
may be also caussd by the throttle amm rubblng the ecarburetor bedy, shaft worn or
bent; or butterfly loose.

Recheck the-operation of the plant, and if it has not improved, loossn the THROTTLE
ARM CLAMP SCEEN P and the GOVERNOR ARM CLAMP SCREW. Then hold the Stop Quadrant M
against the Stop O and pull the THROTTLE ARM J lightly toward the OPEN position as
far ap it will go, and tighten THROTTLE ARM CLAMP SCHEW P. Mow sove the Amm to the
CLOSED cosition. The OPEN and CLOSED position of the THROTTLE ARM should be an
equal distance § on each slde of a vertical line through the center of the THROTTLE
SHAFT. To obtain this settine, locsen the Clasms Serew and alip the THROTTLE ARM
from lts shaft. Loosen the Lock Mut on the Link and turn the Link in or cub of the
8ill Joint, to reach the -roper settins. Then reinstall the Arm on the THROTTLE
SHAFT. Tighten the Clams Screw with the Ara In the OPEN position and the Quadrant
M againat the Stoo 0.

To bring the COVERHOR PATTLE against the Govermor Cup, uwse a scrow driver to
turn the Governor Shaft in the directlon shown by the arrow below the Governor
ama Clamp, Then, holding the Oovermor Shaft in this positien, procesd to tighten
the Governor Ara Cla=p Screw Sscurely, using a good wrench. The Governer adjust-
es=nt ghould now be correct. HRecheck the operaticn after the plant has reached
ite normal operating tempermture.

The Covernor Adjusting Screw serves only to regulate the apesd range of the Gover-
nor. Turning the Screw to the right (in) incrsnses the speed and voltage output
of the plant. Tumming the Screw to the left (ocut) decrsases the speed and voltage.
Be sure, after adjusting that the Locknut oo the screw ls tightened secursly. Toe
Spring must be peated on the Covernor Spring Stud, and the Coll of the Spring seat-
ing in the groovea of the Stud. The other end of the Spring must be allpped owver
the Governor Adjusting Screw.

NEVER USE ANY SPRING EXCEPT THAT SUFFLIED BY THE PLANT WANUFACTUNER.
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OIL PIMP OPERATION AND SERVICE

The sturdy plunger type pump, driven br an eccentric on the camshaft,
gupplies oll under pressure to the crankshu{t beurings and the comnecting
rod bearings. From these polnts, oll sprays to the other internmal parts
of the engine requiring lubrication.

The pump is partially submerged in the crankense oll and oll flows into
the pump through a fine mesh screen. The oll passea through the inlet and
outlet valves of the pump and to an adapter fitting which distrioutes it
to two tubes connected to the two maln crankshaft bearings. Drillled
passages through the crankshnft earry oll from erankshaft bearings to the
connecting rod bearing.

A by-pass valve on the side of the adapter fitting is adjusted to permit
sxcess oll to return directly to erankeane when pressure exceeds 25 lbs.
Ovdinarily, the factory adjustment of the by-pass valve should not be changed.
If the adjusting screw must be removed for any reason, the origlnel adjust-
ment should be noted so that it may bLe properly recet.

Since oils will form aluwdge, the pump and ascreen should be removed at
least twice yearly and washed thorowhly in prsoline. After drainlng well,
hold the pump about half under surface of a prn of oll and work plunger by
hand until oll flows freely from outlet. Clean oil base thoroughly with
gasoline.

The oil level on the electric start models should be kept near the top of
the oll Filler neck. Hower allow the level to Jdrop below the erues buir in
the oil filler neck. The oil level on the manunl start models should be
kEept at the bottom of the threads In the oll Till hole. Hever ullow the
level to drap over one inch below the threads. Use a correct prade of ail.
Check the Lubricatlon poyre.
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Internal Parts of Magnsto shown in Sketch are reachsd by firet removing Blowsr Hous-
ing at Pront of Engine. TFlywhesl is then removed by loosening the Bex. Nut holding
it to Orankshaft, Tuorn Fut back Two or Thres full turns, and while pulling forward
on Flywbeel with one hand, strike Fut sharply several times with hasmer. When Wheel
has loossned, turn But of f and remove Whesl.

ADJUST ING BEEAEYR FOINTS - Breaksr Folnts should be set with 0L2® Gap. Contact
faces should be SHOOTH and TEEE of OIL, as this causes Rapid Cootact Wear and HWisalng
of Eogine, Froper Point Gap s obtalned by loosening the two Screws Io the Btatlom-
ary Braaksr Poiot Bracket, and olldisg 1t up or dowsn until Propar Claarmoce I8 ob=
taloed., When Erealnr drm Fubbing Block is worn so that adjustsent is oo longer pose-
ibls, & pow Breaksr Arm should be iostallsd. It is doesirabls to cheok Brealsr Polot

Teoslon which is msasured by conpeotiog & Spring Tenslon Oaugs to tha Point on the
Brenlnr Are, and pulling it until Point barely opens, thenm tai the reading from
ths Oauge. OCorrect Temsion should Be 23 ounces, or approximately 1-1/2 pounds. When-
ever Polnte are sdjusted, Breaker Ars Bubbing Block and Crankehaft Cam should be
Oreassd with a Speoial Oreass of the Sta-put warilsty, that will not sling off. This
Special Oremss may b obialosd from the fastory.

EAED BTAERTING - Thie may be caused by a Wide Oap or collectlon of a Lead Compound onm
the Spark Flug Electrodes, from use of Ethyl Cascliss, This lesad deposit acte as an
Insulat ion, and highser than sorsal woltage 1s reguired to jusp Spark Flug Gap. Clean
and Bet Bpark Plug Pointe., Hard Btarticg 1s caussd by Too Heawy 011, preventing en-
gios from belng cranked at a high enough speed to obtaln good Spark. (See "01ling").

WEAX BFARK - Magneto Spark can be checied by removing the High Tension Wire from the
Plug and bolding Terminal about 3/16" from & Mstal part on Englos while somsons pulle
Engine over with Rops Btarter. Weak or Short Spark mey be csused by a Short Circuit
oo Btop Line, Incorrect Breaksr Point Oup, Leaky Condenssr or & Defective Coll.

HO SPARE - Causas of Fallure of Magneto bto produce amy Spark are! Shorted Condenser,
Breaker Folots not cpening, Primmry Wiring grounded or shorted, or & Breakdown of
Tosulation in High Tenslon side of Coil, Trouble of this kind Tequirss replacesent
of Dafective Unit,

AL-B82
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CARBURETOR SERVICE

This engine is squipoed with a Zenith carburetor, Model TR2I0. Little
cars or attantion nead be given the carburetor other than periodic
cleaning. The jets are of a fixed size for best performanca and
economy of operation, but are ramoveuble for cleaning or replacemant.
If foralgn material geta through the gas filter bowl and acrsan and
into the carburetor it may bacome leodged in the tiny holes of tha jets.
This would causa hard starting, leosa of powar and irregular oparation.

"

To clean the earbupstasr, remove the earburetor From the snelpne. Bessove
the throttls ars "J" from Lts shaft, after which the bowl cover may be
rapcved bto rateh The compengating jet "LM. Ba very careful not to bend
or dasage the float when removing or renlacing the bowl cover.

A hexagon head plug "H" at the lower side of the bowl =ust be removed

to galn accoss to the main jet "E". Use a serawdriver of the proper
size to remove the jets =0 as not toburrar distort them. Never use a
wire or a neadle to clean the hole in n Jet, for enlargement of the
hole #ay result. Blow compressed alr through the jet holes, and through
the fusl inlet valve "I". Remove any sediment from tha bowl that may
have accumulated. Blow compressed air through the passages.

RAeassemble the carburetor, being sure that the asall fibre gaskets is
in place under the head of sach jat,

Assesble the carburetor to the manifold, using a new gasket. Connect
the gas lins to the carburetor, using cars not to cross or strip the
threads of the gas line [ittings. Tighten the nut holding the manifsld
to the cylinder.
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ACCFISURY STRVICE

OPFRATION.- By revelving shaft (G) the eccentric (H) will Lift rocker orm (D) which
is pivoted at (F) and which pulle the pull rod (F) together with diaphragm (A)
held between metnl discs (B) downward against spring pressure (C} thus creasting a
vacuas in muap chamber (M)}. Fusl from the rewr tank will enter at (J) into sediment
bowl (K} and theourh stesiner (L) and suction walve (N) intoe punp chamber (M). On
the rsburn strobe, areing pressure (C) pushes disphrops (A) urmed forcing fuel
from chamber (M) throuph nressurs valve (0) and openine (P} into the carburetor.
When the earluretor bewl ia Filled the float in Lhe flost chamber wlll shut of the
inlst needle valve, thun crenting = neezsurs in puap chambar (M). This pressure
will hold dlaphrarm (A) Acwnwerd spadnst the spriog vressure (C) whers it will re-
mnin inopsrative until the earbtuaretor requlres further fuel and the needle valve
oprme. Soring (5) la merely for the rurposs of keeping rocker arm (D) in constant
gemtact with accentrie [(H) to elisdnate nodee.

SFRVICF DLAGUOSIS.- LACK OF FUPL AT TIT CARBUFFTOR - CAUSE AND REMFDY.

{#) Fuel tank empty. - Refill.

(B) Leaky tubing or connection. Heplace the tublng sand tighten all the connoc-
tiona,

(C) Bent or kinked tublsg.- Replace the tubing.

(0Y Fllter bowl looze - Tighten the thumb nut, meking cortain that thr cork
gnaket lies Flat in its soat cnd iz not brokern.

{(¥) Dirty sorsen.- Clsan the pereen. Make certalr that the cork gaskei ls
properly Seated when ressgsembling.

(F) loose valve plug. - Tighten the vslve plug securely, replacing the valve
plug pasket L neocsscaTy.

{G} Dlrty or warped walves, - Remowe the vnlve nluy and the yalves, Waah the
valves in keronene. Fwamine the walve sent to sake certein thers are no
lrrepularitios which nrevent nramsr restine of the valwes., IF the walves
are warped or dsmsged, renlecs them. Place the valve in the valve chamber.
Remapenbles the wvalve pluy and spednrs, onking certain that the sorlng is
rrountd the lomer ptem »f the valve slup properly. Use o now gaoket under
the valve rlug LT pesesancy.

FUEL LEAEAGE THROUGH TRF V=UT HOLE LN THE BOTHY.

(A) Worn or runctured disphraem. - Replace the disrhesps.
(B) Logses dlsrhresm nut of defective mill rod pasket. = Tlghten or replace.

TLOONERG 0 THY CAREITTTOR.

(A} Cnrburetor needle valve not seatine.--Cheek erburetos for proper adjust-
LT A
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TEARLY ENGINE SEHVICING

Unce each vear, if the olant ls used under normal conditions, the accumulated nours
of ooeration will Lotal 2500 or asore. Alter tnat much servies, 2500 to <3000 hours,
the eride should be siven a thorouwm going-over, includins inspection of pistons,

osiston rings, valves, ecrankense, etc,

One of the most frecuent service ooerations on any gasclinoe encine is valve prind-
in?. This and the removal of carbon will add service and power to Lhe engine.

98 SURE Tu DISCONNECT BATTERY FROM PLANT dEFORE DOING ANY SGRVICE WORK ON ENGIWE.

Have the following parts on hand before attemntine to grind valvea. Hefer to the
shesl on valve and evlinder service pape 18.

1l cylinder head gpasket 1 comnalete sot of nlaton rings

1l eylinder base masket The followine is also supgested:
L walve Lnsnection olate masket 1l comnlete set of valves, valve

< manifold maskets sorinc~s, locka and washers.

7 manifold sleeves,

ENMGINE DISASSEMBLY - To correctly serviee the engine it is best to remove all ex-
ternal oarts at the eviinder and then oroceed to disassesbly the ensina. See
page 21.

« Nemove the blower air housing and metal nlate over the cvlinder head.

« Remove the snark slu~r shield and disconnect the ignition wire,

« Di=eonnect the fuel line from Lhe carburetor.

« Disconnsot governor link [rom carburetor by removine mut holding the
ball jeinmt.

5. Disconnect the breather line between gearcase and alr Lutake casting,

6. Loosen tne hexagon nut and remove the intake and exhaust manitold with
the carburetor, choke and air clesansr assemblies.

Ts Lun:mﬂam removo tne bolts holdins the eylinder hend and remova Lhe
hesd,

d4. Loosen thne four bolts holding the eylinder to. the base and remove the

evlinder. This may be done by prying it away from the erankease.

B= aan B =

When removing the evlinder, be very careful how the oiston is handled as it will
tend tp fall to one side and may be damaged. Then examine the rings and plston.
The rings should be removed from the olston and the grooves and oil noles cleaned,
It is best to it the piston «ith new rines as they are inexnensive, the job can
be easily done at this Ltime, and it may save another service job in Lhe Lmmedlabe
future. If the old rings are in good shane, they may be renlaced. When this is

done wran the oiston in old cloth Lo orevent anv damare whille the other oarts are
sorviced,

The valve and valve stems and gquides snould next be checked. Turn the cylinder uo-
side down and olace on a clean surface. Press down on the valve aorings and re-

wove the retainers. Then after turning over the cylinder again, the valves and

mri;au may be removed. Clean the valve stems and heads with & scraver and wire
brush,

The stems must be free of carbon and slide freely in the valve guldes of the eyl-
inder. If they stick, after being cleaned, the guides should be cleansd with an

exoansion reamer or with a valve guide cleanine tool beforc attempting to reseat
the vulves. The valves should have at least 004" to .05 clearances betaeen

tne guides and stems. If the stems are worn or bent, renlace the valves.
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Wioe the valve face, stem and soat clean with a eloth. Place a light coiled spring

on the valve and Insert in the cylinder. A-nly a thin coat of medium grinding com-
pound to the face. With a Llsht oressure rotate it back and forth in the seat. It

is best Lo have a valve grinder for this ourpose. While oscllilating the valve in

the seat ralse it every so often and then force it down gently. Then remove the valve.
Clean the face and seat and inspect them both, There should be a bright silvery band
of unifors width all around both. The width of the band will be from 7,64 to L/16
inchea, IF the band is not as stated, repest the grindine process. Replace the grind-
ing comdound olften and wash off with wmater.

Clean the valve and seat and pomove the grinding spring. He-insert the valve and re-
place the main sprine and retainar. Check the spring and if [t is weak or broken, re-
nlace with & néw one.

Mow inspect the cylinder hend. Remove the spurk plig. Clesn the enrbon of Lhe plug
and adiust the gap to .025". Clean all enrben out of the head by sera ir
neccceary. Replace the spark plug ond thoresghly w.sh both hend nnd plug.

Have all of the paskets ready for the cvlinder mssembly. Cover the plston, rings,
and eylinder walls freely with clean engine oil. Then replace the cylinder and head.
fe careful in handling the oiston and rings. The coeninrs of the rings are to be
apnced ac that no opening is abowe the obther one. Neassesble the parts in the reverse
order &5 lndicated on the following oapge.

TAFPITE - Remove the tappet inspection and breaker polnt cover behlnd Lhe carburcior.
"hen the valve ls down and the port closed, the elenrunce on the intake valve should
be 008" to 010" And on the exhoust velve .010* to 012", This ls checked by
slipping = feeler rewpe hetwcer the era follower snd shnft below ench vnlve stem.

Pulling the cam lever out decreases the clearance wnile pushing Lt in incresszes the
elearnnce. Heplace the insnection cover gasket if necessary. After sevaral houra
of ooeration remove bthe cover and recheck the valve clearances.

- The breaker points zounted on the taspet inspection cover should be
checked., They can be cleanmd by filing. Any oil on the assezbly should be Frmoy e
and the gap set ta 0259,

CARBURETOR - The gasket between the intake manifold and carburetor should be replaced
and the screws tirhtensd. When reolascing the pasket, insoect the carburetor. Re-
move any ssdiment or dirt that has accumilated in the bowl. Tighten the nut holding
the manifold to the eylinder.

WliING - dhen a recondiziencd plamt is first started, little or no Load should bo
connected durirg the first several nours of operation. This will allow the noew and
reconditioned parts to wear in without excessive wear and will prolong their lifw.

GOVEHMOR - After the governor Link is recomnected it may be necessary Lo readjust it.
Check page 14 if any sech adjustment is necessary. In the main this wiil be indicat-
ed by the Lights being too dim orf too brisht and the squipment not operating satis-
Tactorily.

CONTROL PANEL - Plants having contrel pamels should have all of the electricenl contacta
and connectlons 1n the panel checked. All of the connections are to be clean and Light.
The contsets on the relays must be cleaned and filed il necessary to remove any sitting
or rough snots, He sure the battery ia nob connected when making thiz service.

GENEMATOR - A1L 4irt, oll and grease s Yo be resoved, The bearing is o be regreased
as oxnlained undar "5ix Honths Servicing". Clean Lhe commutator and collector rings.
Chock the brusies to son that they make good contact and ride easlly In the holdars.
Hanlace Lhe hrushes o Aecessary.
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