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Kohler Co. | Kohler Co.,
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134 E. New York St., 544 Second Street,
Indianapolis, Ind. San Francisco, Cal,
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Oor assisvance is needed.

Kohler Co..;

Kohler, Wis.
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It is our &im tu turu over to our cusiomers & correctly
designed wvell~built, high-class isonlated elcctric power and
liznt unit, free from unnecesszary and trouble-making compli-
caticns.

CUARANTY

“The l.ohler Co. of Kohler, Wisconsia
UiSattis puarantees and will replrcs, Iree of
charge. for a period of three months from
dase oi dglivery of plant to origruzl purchas-
er, all narts of Koanler Power and Light Units
proven dejyective in manufacture.

“Thz Kohler Co. will not be resnonsible
for camige resulting from improper iunstalla-
tion, avuse, neglect, or failure to feollow
the instailation and operating instructions.

"Wo perscnuis authorized to make any
guarantse other than the above, and the
Kohler Co, will not be bound by any other guar-
anisee .M

TMPORTANCE OF FOLLOWING LISTRUCTIONS.

We have built these Units to operate with a minirum of atten-
tion and care, but like cverything in the natuie of re.chinery, cer-
tain wants must be supplied if the Kohler sutomatic cr Maruval mit
is to give tiae fullert service. This atientinn and (arz sitzr tke
machine leaves cur factories is plainly the duty ol the new ownrer.

We advime & careful study of this book of instructicues in con-
nection witn the ingtallation and operaticn »% your Uaif, lalke the
regular inspections outlined arnd carry out faitkfiaily 211 the recoa-
mendations made herein. They are vased on thne Xnowledgs of men who
have had many years experieace in the operation of gesolire engines
and electrical machinzry, and are given Zoxr tie reuaon that the Kon-
ler Co. most e@rnestly desires th: uger uc rsceive the efficisnt and
satigidactory resulte that ar= as:red if the irstructions are fcllow-
ed, and whicih cannot be expec.ed _f they are ignored. To this end,
we suggest tnat tais book of instructions be hung near the plant wnere
it is convenient for ready rererence.

WHEN WRITING GIVE MODEL AND SERIAL IJUIMBER OF YQUR UNIT.



RLCLIVING THE UEIT

LEACKING

Dohler Fowcr and Light Units cone CJT“fvllj raciied in a suo=-
otzntial crate. Tne starting baitery ic crated separaiely, (except
in export packages) and comes fully chorged ready to be connected
~c the plant, In unpacking, be ccereful nouv to alicw any meval to
¢ore in contact vith the batisry. Do not remcve the taping from
battery terwminals until res«dy to conanect baltery to the plant,

Packed ' it every Kohler Automatic leaving our factories are
the following:

1 Book of Instructions covering the instaliation, care and
operution of tue Unit.

Founwetion Template

Ancnor Baiiye 1 <" x Y

55 gallon Tuel storige tank. (U.£. oniy)

Supply Line, 12 feet, 3/8* copper tuu;ng with fittings

Overfiow —ine, 1 fuet, 1/2% copper tubing with fittings

Exnaust npije uﬁ“in “oemoly.

A=8h% Socket Wrench fio Cyiindexr Heau Kuts «nd
S/lo" 5.4.0,. Cap screws

A=801 Gpark Ilug VWrench

A=8ob “o5¢ Wrenci for Adjusting Vilve Tapret Wuts

A-349 Tan shaft Tut and lMagneto Sharlt Yut Wrencn

A-g70 Ilazuetn Hrcncn

P-894 Switch Urench

E-909 8" french for Gasoline Connections and 3witcn
Terminal duts

B-011 E/LS* Lorew Drive

Hh-919 Tnicxness Cauge .006 for acjusting viilve clearance

B-%”' Tool Tag

WIf it is desived to order tools, the letter, numver

and nerme o. t021 must be given. )

FPHE FHEPPREE RPEEERR

Mo e

N2IZ: Zhe front end of the Tiiv i
hole end, or the end opposite t ke mﬂ
No., 1 cyiinder ie t hat cylinier farti
the radiator.

WIEN WRITING G IVE MOUELAND SERIAL NUMBIR 08 YCUR UNIT,
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ROCEIVING THE UXRIT
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priaaind. Bl

Tlohler Towecr and Light Units come car~iully racked in a sud=-

stantlial crate.

in export packages) and comes Tully clierged i1eady to be comnected

%0 tlie

plant. In unpacking, be ceéreful notv to alicw auny meial to

ceme in coilact with the battery. Do not remove the taping from

hattery

terwinals until ready to conaect baittery tec tae plant.

Packed 1ita cvery Kohler Aubtomatic leaving our factories are
the followirg:

1l Bo

PR REER RS

_kaaw

ok of Inmgstructions covering the instailiation, care and
oparation of tiue Unit.
Poungetiosy Templute
Anchor Boits., 1/c" x 79
55 bleOu Tugd stor o€ tanks (U.S. suwv)
Supply line, 12 feet, 0/8" copper tuning with fittings
Overfiow Line, 12 Ifuevn l/h“ copper tuting with fittings
Exnaust ni e arain m..,e oly.
A-8u'l GLocket Wrenich fro u"¢1nuﬂ¢ Head kuts «nd
S/lo" 5.4.0. Cap gerews
A=-801 Lpark Flug Wrench
A=808G "G Wrenci for Adjusting Velve Tappet Nuts
A-349 Tan shaft T'ut and HMagneto Sharlt Mut vwrench
A-870 Ifagneton Yrcncn
E-894 Swiveh Wrench
E-909 “S" rencih for Gasoline Connections 2né 3witch
Tewmpinal Wuhs
B-91) Z/38" Lerew Drive
B-915 Taickress Cauge .006* for wcjusting viive clearance
B-915 Tool Fag
If it is dJdesired to order tools, the letter, namter
and name o3 tudl must be given. )

NOUE: the front ena of Bh& Unit is the crank
Hole end; or txlc end opposits t he gonerator.
Nos 1 eriinder is  hat gyiinijsr furyhest from

tiie radiatoy.

WIEN WRITINC & IVE IODELaND SERIAT, NUMBLR 04 YCUR UNIT.

The starting ua“tery ic crated separutely, (except
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LOCATION

The successful operation of any piece of machinery, particular-
ly an electrical generating set driven by a gasoline engine, depends
very largely on its being installed under conditions that are favor-
able for its economical and efficient operatioh. It will amply re-
pay the dealer or user to carefully consider the location for a light-
ing unit and supply tank, as the conditions under whican tke plant
cperates will determine to a considerable extent on: whether or not it
will function in a satisfactory manner. The proper locwtion of the
fuel tank in relation to the Unit is very important. (See Figures
land 2).

TILPTRATULIS

The gasoline engine is a heat engine and does not deliver its
maximum efficiency until it has reached a temperature of about 180
cegrees Faurenheit. For this reason temperature conditions play a
very important part in its operation. Gasoline does not vaporize
readily at low temperatures and if the Unit is located in a place
where the temperature falls near or below the freezing peint, the
engine will not start as eagily when cold on account of improper
Garburization of the fuel. =saAnyone familiar with automobiles appre=-
ciates the difficulty of starting them in cold weather., This is
particularly noticeable if low test gasoline is used. Regardless
of the difficulty in starting the engine when located in a cold
place, it is poor ecounomy 1o do so for the reason that the colder
the engine the m ore fuel is dissipated in briniangup tle tempera-
ture of the engine ana the cooling water to a running heat.

Neither should the piant be located where the temperature rises
above 120 degrees as the engine is liable to overheat. So in chooging
the location for your planu, give due consideration to the tmperature
urider which it will operate and if possible, select & location where
the temperature does noct fall below freezing in winter or above 120
degrees in summer. 4 warm, clean, dry, well ventilated bagement hav-
ing an average temperature of about 50 to 70 degrees makes an ideal
location for a hohler Power and Light Unit.

VENTITIATION

Adeguate ventilation is also very important in the operation
of a gasoline engine., The fuel 1s burned by being mized with the
proper amount Of oxygen in the atmosphere, and as the “urned pro-
ducts of combustion are exhausted out of doors thru the exhaust pipe
it is necessary to wlmit sufficient air into the room in which the
Unit is located to carry on the process of combustion of the fuel,

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR UNIT,
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P per ventilation is also a very important factor in the
cooling of the engine. The excess heat generated by the fuel is
carried away from the raaiator by currents of air which are drawn
chru it by means of the ventilating fan. As the generator is also
air cooled sufficient ventilation nmust be provided for this pur-
pose.

CI1FANLITESS

‘ The plant must be located where it will not be exposed to
f.ying dust or dirt, for if the air which is drawn in thru the
generator and radiator by the ventilating fan is ladsn with par-
ticles of dust ard grit it willhave an abrasive efifect on tne com-
mui2L0r, and in a very short time the commutator will become cut
and scored and ithe brushes worn down, and inefficient operation
will result. I dirt and dust is drawn thru the carburetor 1t
will in time score the cylinders and cause the valves to leak.
1he air passages thru the radiator may become clogged and greatly
reduce the efficiency of the cooling system.

Neither should ihe plant pe located where il is exposed to
dampness, or water dripping on it as the insulation oi the wiring,
field coils, armature or magneto will become satura*ed with mcis-
ture, perhaps to an extent cof causing short circuits or ignition
troubles which will interferz with the proper operation of the
plant. Do not locate the plant under a stairway where dirt will
sift down on it or where water will drip on it.

to the
ery precau=-

Dirt, oil, grezse ani water are very detrimental
operation of any type of electrical mackinery, anl &7
tion must be taken that a generating set be protected

KOHIER UNITS APYROTVEL BY T'IRE UNDERWRITERS

The Kohler Powzr and Light unit bears the stiemp of the
National Doard of Fire Underwriters, which means thnat it has
been suvjected to tue ssverest of tests to detexrmine ils safeiy,
and has been declared free from fire hazard if propsrly installed.
OQur instructions for installing the plant coniorm to the
Fire Underwriters specifications, and if complied with will re-
sult in its being put in urder the best possible cornditicns for
its safe, dependable, economical and satisfactory cperation.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUr UNIT.



-

RUIES OF WNATIONAT, BOARD OF FIKE UNDERWRLTERS
GOVERNING INWSTALLATION OF FUEL TALKS
WITH ISCLATED ELECTRIC UNITS

First: Top of fuel tank must always be below the bottom
of the carburetor.

gecond: If the fuel tank is installed outsice of the
ouildirg it must be covered with not less than  fret of
earth, The earth may be heaped over the tank if the slope
&t sides is not less than 3 to 1.

Third: The fuel tank must be buried to a depth so that
its top will be below the lowest flcor of any basement or
building within a radius of 10 feet.

Fourth: If the fuel tank is located inside of the bnild-
ing, it must te buried at least 2 feet helow the flcor level,
The floor must be of reinforced concrzte av least 9" thick,
and extend at least 12" Ley nd outline of tapk in all direc-
tions.

< =

G

Fifth: If it is not practicable w cury the tank below
the level of floors within a radius of 10 feet, the tank
must be encaszl irn 6% c¢f s0lid concrectie. This type of in-
stallation siwuld be uwsged only in cases wheve it ig impos-
sible to corfcrm to the Underwriters requlircments in any
other marnner.

Sixth: Exbteust Pipe Installatior.
Wren passiag tnrough a combustible wall it must
be«fitted wilh a metal thimble permitiing 2" of alr space
between the pipe and corbustible meterial.

Seventh: FExhaust pipe outlet must be far erough Irom
filler pipe to prevent any danger cf ignition.

Illustraticns of Irstallations made in coniorrity with the

Underwriters requirements are shown in ¥Figures 1 azd 2. The type
of installation that will best meet your condition should be used.

If installed in a comaunity where the location of gasoline

containers are governed by local ordinances cr insurance companies'
specifications., the tank should be so locatea as to conform to
these requirements.

WHEN WRITING GIVE MOIEL AND SERIAL NUMBER CF YOUR UNIT.



GASOLINE STORAGE TANKS.

A galvanized iron tank constructed to meet the requirements of
the National Board of Fice Underwriters Ass'n., isfurnished for each
installation of a Kubler Power and Light Unit. (Tanks not supplied
with export shipments.)

This tank is galvanized inside and outside, given an exterior
coat of black asphaltum and guaranteced to Lbe liguid tight. Each tank
is fitted with a combination Tiller and vent pipe with hinged cover
and with openings for overflow and supply lines.

The overflow connection is for 3/8" threuded pire ard is lo-
cated on top of the storage tank. The supply line connections are
of urass, thrcaded for 1/4" pipe and extend to within on inch of
the bottom of the tank and is screened at lower end.

Tanks are furnished in three sizes of 55, 100 and 200 gallons
capacity as 1cllows:

55 gallon size, 224x34", fitted-with one supply line connection
for installation of gne unit only.

100 galion size, 28uxic", fitted with two supply line connec-
tions for installation cof two Units only.

200 gallon size, 284x84", fitted with four supply line connec-
tions for ingtallation of tlhiree or four Units. Wnen taree units
only are used, one supply line connectiun must be plugged.

LOCATION AND INSTAILATION OF FUSL TANKS.

When making an installetion of a Kohler Power and Light Unit,
consideration must be given toc the proper location of the fuel tank
in relation to the Unit, the following are very important.

FIRST.

The bottom of fuel tank must not be more than & ft. 6 inches
below the level of top of vacuum tank for ingtallation &t sea level.
For installations acove sea level see instructions on another page
for heignts winich Unit will 1ift its fuel at different altitudes.

If these distances are¢ exceeded the suction creaceu in the vacuum
tank will not be sufficient 1o dréw up the fuel when the Unit is
operatirgat full load. (see figures 1 and 2.)

SECOND,

The top of the tank must be below the level of the carhuretor
and the overflow pipe have a continuous pitch to provide proper
drainage from the carburetor to the fuel tank.

All tanks should be tested by filling with water to make sure
they do not leak from being damaged in transit. After testing, the
tank must be thoroughly drained before installing.

WHEN WRITING GIVE HODEL AND SERIAL NUMEER OF YOUR UNIT.
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GASOLINE LIFT AT VARIOUS ALTITULES

The height of gasoline 1ift in the Kohler Power and Light
Units decreasc «s the ampere load of the unit is increased because
the butterfly valve in the carburetor will open more as the load
is increased. This reduces the vacuum and results into & propor-
tionately less gas 1ift.

Following are the maximum heights tiat our Unit will 1iift
gasoline at vurious altitudes. (Height of gasuline 1ift is measured
from topn of vacuun tank to botiom of container holding main supply
f gasoline.)

Heignt

Altitude of Lift
Sea Level 5 ®. & 3t
100 ft. Above 5 £t. & dn.
<UCO £t. Above B £%« D 1h.
3060 ¢ “ g Y 6

‘-.':":'UC' " " 4 1] 3 "
5C UC 1} n 4 mn O 1]
6000 ¥ “ g ®* g M
7000 o it 9 9w o v
SUCO 11 1] 5 L] 0 L1

If the height of 1ift exceeds that given in the table, the
suction at full leed at given altitudes will uot bhe strong enough
to 1lift the gesolile,

SOUNDAT ION

Having chosen & location which is favorable, lhe next thing
is to provide a suitable foundation on whicn the unit may rest.

The Kohler automatic is 343" high, 335" long ard 14" wide at
its widest point. The bolt holes in the engine base are spaced
10-1/16" wide between centers, and 13-3/8" long be‘wezn centers,

We recommand & concrete f oundation 11" wide, 22" lerg and
9" high. Iu satiing th '1v;gat*nﬂ place the oxhuvet side of the
engine to the outside wzll. £3D NOT LBCS T AN 23" WROM IT. On the

other tkree sidas of the eﬂu iz, airlow elouil rcam to give the
operator an opportunity to work around the cengine.

WHEN WRITING GIVE MODEL AND SERILL NUIIBER OF YOUR UNIT.
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Figure 8
Plan for Making Concrete Form
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Figure 4
Showing Three Inch shoulder on Three Sides
where Foundation is built on Ground

Figure 5

How to bhuild Foundation on Conerete Floor

Figure 6
Form of Conerete Foundalion.
Detail. (When huilding foundation for instal-
lation of gas units. Mo
“EAT suspend foundation holl to

ar

above

V2 S1ZE DE TAL

Foundation Bolt

lels “"DA™ or

conerele, )

GENERATORE END

| f DO NOT USE Tois ¢F

| FLOOR (S LEST ramu A
v

L3
'y e Q0| LindE

Figure 7
How to huild Foundation into Gronnd
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WATER DRAIN
TERMINAL

= COCK

WATER
TRAP

DRAIN
COCK

POSITIVE
TERMINAL

OIL LEVEL
GAUGE

TRY COCK
TO TEST OIL LEVEL,

F.

r. :
OlL DRAIN
PLUG

£

NEGATIVE
BATTERY R TERMINAL
wooD =
STRIPS

Figure 8
Exhaust Side showing Battery, Exhaust, IFuel and
Overflow Conneclions



STRAINER
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THROTTLE AUTOMATIC
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SWITCH
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Figure 9

Magnelo Side showing Main Line Conneelions



Figure 10 Ficure 11 Figure 12
Filling Radiator Filling Vacuum Tank Filling Oil Base

Figure 15
Testing Oil Level—Use of Oil Gauge

Figure 14
Oiling Fan Bearing

Figure 16 Figure 17

Rewoving Oil Plug to Drain Oil (1) Oil Strainer . i ;
(2) Ol Drain Cock Lubrication of Generator Ball Bearing
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TRIPLATE

A paper template giviag exdct spacing of foundation boltis is
furnished witk evevy unit. 'his template comes folded and is in-
serted in this bhorx cf instrucetions.

TOR¥_FOR FOUNDALION

The metho d of consiructing the form to he usad in unilding
the concrete fowda%ion is shown in Figs. 3, 4, 5, 6 anc 7.

FOUNDATION BCITS JOR GASQLLN] UNITS.

After the form has been built, locate the bolt holus by means
of the template. Tren inseri the anchor Lolie througn the holes
so that they will hand head down. The threaced end of the bolt
should project 1-5/8" above the top of the concrete, and should
be suspended a00010339 v and Leld in this position by means of the
foundation bolt nuts while the concrete is poured.

FOUNDATION BOLTS T'CR GAS UNITS.

Wnen instaliing one oI our units, which is equipped for
burning natural gag iv will e necessary to have the tureaded
end of foundation bolts project ¢ least 2" above the Lup of the
concrete.

LLI}\I;‘IG COL‘I & \'_1 dded

It requires about 50 lus. of cement (1/2 of a sask), 100 lbs.
of sand (.4 cu. ydis. ) ard 25 lbs. of gravel or crushzd stone

(.10 cu. yds.), to make tihe foundation for the Kshler sautcmatic
where the fOUl ation is sunk in the ground to a deptun oy approxi-
mately six inches Wnere this is not nece essary, “he materials
required will be aboub two -thirds of t his amount.

We recommend a mixnture of one part cement, twe piris sand and
four parts of gravel or crusked stone., Adda water 2nd mix thoroughly.

f

jarbo forn, being careful v maks 4ra top of the

iy levela Allow conereis ho zet ur hasacn for at
least three dayre teiore inegtalling the vt

BUIIDING FOURNATICH CN GROVMN

Whenever thes f oundation is built on a dirt flocr, allow a
three inch shkoulder oin three sides of foundatiom and extend into
ground at least six inches. (See Figs. 4 and 7).

EUIIDING FOUNDATICN ON CCNCERETE FILOOR

In order to provide an anchorage for the foundatiou when 1t
1s built on 2 concrete floor or platform, cnisel twc noles five
inches in diemeter and four inches deep into the concretn where
foundation is to be piaced. »tnlarge holes at bottiom L e5) e
Tane template and form «re used in the same munner as de crived
above.

WHEH WRITING GIVE IIODEL AND SERIAL NUMBER JF YOUR TINIT,.
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USING FOUNDATION ALRLCALYZ DUILT

Where i% is desiced ic uze & foundation already in existence,
chisel 1" holes in the concrete of sufficient depth to receive
the foundation bolis., Widen thege holes scmewhat at the bottom;
taen determine vy usze of the t emplate the exact spacing for the
tolis., They musl De held rigidly while imolten lead is poured Into
the holss. Waen lezd hardens, the belts will be held secarely in
positiocn,

SETTING O FCTDATTON

Before unit is put on foundation, place a wedge near each
fourndation tolt., These four wedges shculd be made with a thin,
easy taner 2arml should be cut from hardwood. Illake them four or
five inches long.

UNIT MIIET BE IEVEL

Next set the unit over the foundation bolits so that the
bage rests on the rfour weages. Tnen by means of an ordinary
spirit level placed on the cviinder head (it is necessary t»
remove the cylindzr hsed cover to level machine properly) make
surc that the macinine is LEVEL, using tie wedge to raise cr
lower the unit where negessaxy.

After unit is resting level, wet the top c¢f foundation
theroughly with water and then with a t.iin grouting = ixture
(water, cémeut and sénd wix2d thin emagi %o run) ouild up be-
tween the bage ard the fonxdntion, Tlss & tros=2)l. Ykin ;*r:: of
wecod or priece of wire to vush the grouting mixitvre vader the
bage., Trim and zmooth with o trowel and allew mixiure wo rarden
for 24 hours before operating unit. Chisel surplus woud from
wedge dfter cement has herderned.

EXHAUST CONNZCTTICNS

The exnaust marifold is threaﬂed fov 11 gtandard iron pipe.
This can be gccured fvoa any stezmiitter cr plug < ! :

unnecessary turas and rue the esixnavnst pipe Lo Tan
the snonriest reoute, T2 gi i : % pd
creased cne size for each ten

IO IN EXHAUST Liv

jesd

A vunion, preferably a flarge union, should always be placed
in the exhaust lire g2 that tre cyilinder heal ¢an be removed with-
out taking down tue entirve exhaust Lins. Goeat :are shouvld be
taken in puiting uwyr exhaus® liuneg that the ¢onpectiong may come
fair and true to 2void ery nging the pipe wasn Loﬂnecuing up the
unions, for if therc is @ heavy strzin on tne exhauct p.pe it may
cause a leak to dcvelop in the cylindsr head ;sket. (See Figures
1l and 2).

4
b
i

-

WHEN WRITING GIVE MODEL AND SERIAL NUIBER OF YOUR UNIT.
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WATRR TRAP IN EXHAUST LING

The trap to arain the waler of condensation in the exhaust
line should awlways te installed. If this is not done, this water
w'll run back into the c¢ylinder head and cause rusting. asany accu-

rlation of water in the cylinders will seriously interrere with
tue sturting &and operation of the Unit. A water “rap made with
2 "I" ccnnection, and a short length of pipe provided with a pet
cock is furnished with each unit.

£7HaUST PIPE, INSULATION

If the exzhaust pipe is passed through a wood wall, it must be
properiy insulated. One method is to make a six-inch gpening over
which 1¢ nailed a piece of sheet metal with a liberal hole in the
center for the exhaust pipe. The exhaust pipe should always be
properly supported by hangers.

It is also possible to run the exhaust pipe through a wood
wall if pipe is carefully wrapped with a good heavy coat of asbes-
tos and an alir space is allowed between wood and pipe.

EXYHATUST LINE DISCHARGE

The outer end of exhaust pipe should lead to the open air, and
be fitted with the mufiler provided. The exhaust discharge should
be at sufficient distance from the filler pipe to prevent any possi-
bility of ignition.

A varrel buried bhercsath the surface of the ground into which
the exhaust pipe n&y bes l=zad is a good methsd of ixstallation. The
bcttom of the bvarrel should be bored to provice drainage and 1t
should be wented tc the atmosphere with 14" pipe in esuch a manner
that no water can enter the barrel or the ¢xkaust pipe. It must
be so installed that free escape of the exhiaust gases are permitted,
as any restriction to their escape will czuse a bhack pressure, re-
sulting in an accumulation of carbon in the pipe makiang it im-
possible for the Unit to function properly. (3=ze I'ig. 1 and R2).

STARTING BATTHRY CONIECTIINS

The starting battery furnished with the Kohler Automatic may
be located near the uiit, anc ghould rest on a wooden platform
or grating to keep it vp ciear of the floor. The terminals of
the vattery shounld be ccnuected to the terminals on the right side
of the switeh bux as sliowa In fighre 8.

The positive (p) terminal »nn the tattery wnich is painted red
must be connected to the iasulated terminal on switch »ox, also
painted red. W:ien cornecting the terminalg to the automatic switch
tighten nuts securely and meke sure that the positive and negative
battery terminals do nout touch each other, ferm a ghort circuit and
run downl the bauvtery.

WHEN WRITING GIVE 1I0DEL AND SERIAL NUMBER OF YOUR UNIT,.
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FUSES. WIRING 45D MATN IO COMELTIONE

BR SURE THAT MAIN SWIICH IS OFEN BRPORT MACINC CONMECTIONS. DO
NOT CLOGE SWITCH UiT1IL YOU alh RW.LY TO £TART UNIT.

A knife switeh wi%ii two biniing poeis is attached to the left
eid of the switch box. The wires waich lead to tie main circuit of
the wiring system must e attachzd to ti.rs2 bindiuz pos™hs.,

Two 25 ampere fuscs ave feund cn the main lire sgwitch., Thev
re to prevent any darags %o th2 unit or eircuit from lightning, The
u.zt wiil nat overate if th-osp ave yemoved op vurned out. A puLaly
tJ oexviE 25 empare fuses saduid be keph on hand tc riplace any which
might ve barred out.

0 sexue whe Unliest uge orf the currant generated by a Kohlcr
Fewer @¢rd Liz.s Tali Lt is absoduwiely eszeniial :hat che wiring bhe

260 v rogerly dngbalied. Yoo often the propser cousider-
ation ig nuil piver Lo the nmngao_u uses to wiich powsv wiil be put,
ard whacn more ¢veent g uscd then the cirenits were designed to take
care ¢f the vires will be overloaded.

o o P | 1y L
Q% Tiem Btran

Orly & comvctent and experienced electrician should be engaged
to inutall whe w.ring., Belore cha work is teown, the elecirician
ghould kaew how ke survens is T b3 used, in wiat quantibies, and
in whet ouilcings, so vhai ke can plaa his installiaticu acavriinugly.

In To.

1z vt tre wiring, careful censidcration shculd be given

to the gxoblen sL 23 40 provids & ulficvient mwoier oFf sutleis Inx
all purpogse. Thig s pa~ujﬂulgﬂ v P S we., 1% 1 advis-
able to neevile &= numer or oubtliets An erd of gach oY the
priveiped roems on ro€ eusg.  In Bouady CHaely, ulis CcOne
gideratiom should Ve givsn 1o the possid Lo as Yhe £t iron
vacuum tlsaper, vasiue mackine, tosghex 20 ShaoHEa Ve
acguisiticn of theic sonvenlenses maey 'k Las Futunre.

The Iiluat irur, for instance, consunss approxitiiely 500 wails
of eurrens, alwsst as iuveh 5.4 one horszuower smotor. Thia zingle

A wiave cdch

GecesLOry ¢ouInmsy 25 nuel electricity as 24 lamps of

GR
- -
begauge of thiz v surrewt congumpvion, cper.fl pilouits ¢l nemvier
I

wire srnonie rided totake cars of Whe loal, 210: 8202 YXTL3IMIRY

will cpgiy ATE OY OThSE pGuer dnullieneces will T2 unels 1

shonld W2 boose oo oind that @ 1ieht wara ganngh oa2r & nstvry loed,

grid thal olreaiss ghuazld ba laid : ik wire ©f L oe proase plzae Ao
4 4

garry tre nnariecst loras wnian Wl
The wiriny circalts @ast oo ;“cy-:
are 1o grovugs SLert ur open cive

he garyliaed a eny inbure time,
- L T ) . Pl | - v ow . .
irsunateld o make cersadin tnere

iis. i tine exbernzal wiring esystem,

v-t bt a

man Underwsiter's svdeifisations should algays 28 okgarved ond’
cersfully :n.Lw”e; i inzsteliling 8 wiving systen. QO wndiaer page
Aing Wiy Ul

ke glv"zg gorrect size -of wire-for varioivs leaog aw
given ui?h”T"CSn. . o g
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BUFECTS OF DR¥FCITVE WIRING OP. POWER APPLIANCE

QPEN, GROUFDED CKR _SHORT CIRCULTS IN WIRING SYSTEM.

An open c¢ircuit, a grounded circuit or a short circuit in the
wiring syetem will cause & unit to functlion impropavly. If your
unit refuses to start or funciion p“operuy, Tiret ascertain wncther
or not the trouble i1e in the unit or the wiring system. To do this
pru.l oue the Main Lire Switch and held a 110 volt lamp of not less
than 25 vatts across the upper coatuct of the main gwitch. If the

dais siarts and functions properly, the trouble is in the wiring
sysiem or power appliance motor.

OFLN CIACUIT

The Unit will not start autowatically if there is an open
¢.rcult in the line between the Unit and the ligh%t or appliance that
ls wurnca on for gtarting. An open circcuit in the external wiring
Wil not effect the cperation of the Unit except that no light will
o8 obtained beyond the point where the circuit is broken.

GRAVUNODD CICUIT

The Units descrived in this manual are poraliel-vi red and
therefore a ground wili not affsct its operation, unless there should

98 & ground on doth the positive and ncgative sides which would tlien
form a short.

S:0RT CTRCTLT

A short circuit is a condition wnere the large part or whole of

the current waich the unit generates passes directly {rom the positive
to the negative wire.

TRACING DAVRCTS IN WIRING SVSTRI

S A3 T

if the cefcet is dave to an open circuit the location of the
wrouble is usually casily found b} tracing out the varicus circuits,
wurning on cifferent lights until by a process of elimination tae
nlace where the circuit is broken can be loceted, which will usually
he found 1o be & brolen wire or & loose conncction wiich is easily
repaired. If the troutle is due to a shori circuit it is not so
casily detected. If there be several circuits try thcm separately
ard watcn the periormunce of the unit which will usually iandicate on
vwidech circulit the defcect ig lccated., after determining in which
circuit tiae troutle occurs, carzfully examine the wiring at all
points tofird where the wires touch cach other, the ground, cr some
substance wvhich ig 2 ccuductor of electricity. The crovble will
asudally de Jcecated ai some point vhere taz igsnleation is worn ofT
vy chafing a2gaingt some otiher substance, or if the wires run theu
mET&L Or 3 woodel concult ¢or should there be juaciion boxes on the
line wuere moisture is liavle to collect, the diificuity will
usually be found at one of these placcs.

Tae procedure to be Tollowed in all causes will depend con
22w the system ic wired up, and defects of this nature can only
be discovered by careiul examination of tae dilfurent pointe where
troudle is likely to occur.

WHRN WRTTTNG GTUE WOTRT, AND SRRTAT, NITMRTR OF VOGITR TINIT.
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FOUZR APPTLIANCE MOTORS

110 velt direct current motcrs up to £ H.P. capacity which
do not use more than 14 amperes may be operated with current from
the Power and Light Unit.

We recommend the use of compound wound moters in connection
with Koaler Power and Light Units, as past experieace proves tlemn
to e more saticsfactcry and economical t han either shunt or sesies
woilnd moiors.

— e —— = =

If the Xohler unit operates satisfactorily when only lights
are in use, out failg to function vroperly when a power motor
is in use, it is sufficient evideace tnat the motor is defective,
Sccend hand motors should always be carzfully tested out before
being put in service. UMctors within these limits may be used for
various purposes such as punping water, operating milking machines,
ventilating fans, feed grinders, cic,

STARTING RHZOSTATS

When the Konler unit is to be started automatically by means
o1 motors of more than 1/2 II.P. a starting rheostat should alweays
be vsed to bring the load on gradually, thus permittiag sufficient
time for the gasoline engine to properly warm vp and ccme to spesd
vefore a heavy demand for power is made. The starting rheostat will
also protect the power appliance motor from possible dumage.

If a starting rheostat is not provided ard & motor of more
than 1/2 H.P. is switches on the line suddenly, the demznd fer
corrent will be so heavy at the start that the Kohle v Unit will
not have an opportunily to attain sufficient spzed to carry the
lead, The vesult will be that the unit will go throush reneated
cycles of cranking, sterting and stopping until the sairety svitch
cigengagas - Starting rbeostets, which gradually bring on the
izad by mechanical means are obtainable at all elcctirical supply
lioussy, ana should be uszd in all cases where moceors of more than
1/2 H.P. are used.

PREPARING MaCHINE TO CEYRATE

Having set vp the machine, installed the fuel taank, con-
necteda tne wiring and attached the battery as directed in the
preceding peges., it is necessary to observe the following instruc-
tions before trying to operate the machine.

FILL PADIATOR
3
The cooling system is filled through the filler hole on the
radiator. In filling radiator use soft water (preferalkly clean
rain water). Fill to one-half inch below bottom cf filler hole.
Never allow the water in radiator to cdrop velow the level oi bafrle-
plate visitle when radiator cap is removed.

WALN WRITING GIVE MODEL AND SERIAL NULBER OF YOUR UNIT.



LIBRICATING O1L

The engiue base of the Kohler sauvtomatic holds ubout seven
quarts of oil, and is filied through thes liole found on top of the
cylinde» head cover. This : s marked "Fill Oil Bere', See article
on LUBRICATION. 0il level should be between marks H and L on o0il
level goge (see Fiz. 15). In extremely cold weathsr the oil
shculd ve heated until it flows freely before filling oil base,

QIT, FAN

Rerove filler plug from fan hub and oil fan. (See Fig. 14).
Be careful not to drop piug inside of flywheel housing, as it
wiil be difficult to recover.

FIlL VACUUM TAYK

Wnen storting the Kohler Unit for the first time, fill the
vacuun tank with gasoline through the opening in thie top of the
tank. Le sure to tighten the pipe plug carefully, as the tank
will not function properly if the vacuum is destroyed through
an air leak,

The vacuum tank siiould always be refilled in the manner
described whenever plant stops because ¢f lack of gasoline,

COVER F ILTER FIPE

Water sometines gets intc the supply tank through the filler
pipe and cap in the winter when there is snow on the ground. It
is desirable to cover the projecting filler pipe with a pail or
box, which will prevent thc melting snow frum ruuning into the
tank. Care should also be exercised, whenever the tank is being
filled, not to allow any dirt to get into the tank. Do not fill
tank s0 that gasoline will stand in filler pipe as tne gasoline
may leak out of carburetor on to the Unit and cause duamage.

TO START ENCINE

Before attempting to start the engine under its own power;
EXANINE THE GOVERNOR BY WORKING THE ARM BACK AND FORTH BY IaND.
EBe sure that the governor is operative and that the throttle
valve is free to close. This precaution is necessary, for in
case of damage or bent throttle valve or governor mechénism pre-
venting throttle from closing when the motor comes up to speed,
1t might race and damage the Unit,

Crank the engine a few times with the hand crank to make
sure that nothing has been damaged or jammed in transit and that
the mechanism turns freely. If the plent does not turn over
quite freely, it is desirable to inject a small quantity of
cylinder 0il in eachi cylinder through the spark plug hole.

Now closc the main line switch and turn on one or more lights
(not less tnan 25 watts) or accessories on the circuit, If all
the electrical and fuel connections have been made ws directsd, the
Tnit will be cranied by the starting battery and wiil vegin to i1unc=-
tion at once.



716«

A new motor will be somewhat stiff when first starteds, This is
& natural condition, vhich will disappear after it has been in ser=-
vice & chort time. hen firpgt started, a black smoky vapor will be
¢ischarg:d from the e woust pipe., This is caused by the explusion
of « rusbi-preventing sclution ceelled “io-0xide”, which will dis-
appear within a few rminules.

OIL SIGHT HCIE

When first starting o new plant, observe through the small X
hole in the cylinder bhead cover, whethcr the oil pump is working ard
delivering oil. A sm2l) stream of o0il discharging from the copper
tube visitle through this nolc, indicates that the lubricating sys-
tem is in proper working order., In case o0il does not circulace thru
tuove within a few ninutes tap lightly on o0il bage beneath magncto
with a small hammer or prime oil line at rocker urm shaft or as
& last resort the oil may be drawn off 2nd heuted.

OFERATION ANL CATE

CAUTION

Always digcommect the battery vefore making adjustmcnts or
doing repeir work of any kind.on the Unit. This will avoicd all
possibility of electric shocks and sparks, the latter which might
oe the causz of fires or explosiouns if they come in contact with
g@so0line from the carburetor or fuel lines.

OVERILOAD ING

If properly instialled and cared for the Kohler Unit can be
depended on to furrish 110 volt current up to its rated capacity.
There is 2 tendency on the part of some plant ovners to nput a far
greater 1cad on the piant then it weas =ver desiegned to cairy. This
shiould not be done. While the Konler Ua:st is & vzry ruvsted and
substantially built machine, continuved overloacding is certain to
cause trouole and eixpense.

SHORT CIFCUITS OR CROUNDS

Snort ciremits or grounds in the external wiring system will
damage the plant. 1f the plant begins Lo act erratically. and the
voltage fluctuates, causing the lients vo dim axéd bhrizht alternate-
ly you are either overloading the plant or thecre is something wrong
with the wiring or some of tihe poser apniiances in use. The plunt
should be STOTFED IlLLDLIATELY and an investigetion rnade. The
trouole should be remedied vefore the plant is again operated.

One of che most imporitant fdactors in the succescful operdtion
of any automotive equipment Is prover lubrication. There are certair
other parts of the machine which require attention at diffcrent
periods: such as, <oding water to the batiery and raediator. The
vegt results are obiained by estaovlishing a definite 1outine anc
the periovicul inspections listed below are suggested. These in-
spections are based on an average vunaing perioé six hours caily.

If your plant operates a greater numcer of hours, the inspections
should be correspondingly more frequent.

WHEN WRITING GIVE LOIEL AN JE7tIal NUIBER OF YOUR UNIT.
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FET. 0D Ak SIN _HOURS DATLY

E8SsD ON

GO ING SYSTAM,

Cbhserve nmeunt cf water in radiator weekly. Do not allow
iak beleow level of baffle plate, When filling fill to
low bottom of fillexr hole. Use soft, clean water only.

~ Sce that it is not so loose thet it is slipping, or so tight
that it is placing an uandue strain on the fan belt end sheft.

LUBRICATING OuT,

P?ll up 0 il gavge and see that oil is no% above “E" nor be-
low "L". lake this inspection only when a uvait is nct operating,
and wipe the gauge before using.

BaTTERY

Reinote 11131n9 plugs from all cells. ¥Fluid should not bhe al-
lowed to fall below top of plates. Fill, if necessary, with dis-
tilled water to level of boitom of tube.

AN

~ Rerill fan hub with a gonod quality, heavy grade of .ubricating
Otd. Be careful not to drop plug inside of flywhecl housing for it
wiil be difficult %o remove. " Replace tightly.

MONTHELY INSPECTLiON

PASED ON RUAHIRC PERICD OF ©1X HOURS DaILY

=

Txemine fuel line, overfliow line, and all waier conuections
to see hat they are tight. an air leak in fuel line wiil prevent
your Unit fron functlonﬁng properly,

0il carc¢fully according to di¢eotﬁon gi7en in Tolder pubiishe
oy Slsﬂm;nn Magneto Cornorstion encloged witis whig bwock, ?SGG Tig.
20.

COMUUTATORS

Reiove gererator cover and cledn commutator with a clean piece
of cloth by nolding it againse the comauiantor while vnit is operating.
Do not use any lubricant cn the coamwtator,
OUARTHHTLY INSPRECYTON
BASED ON RUINING Pl DuﬁIO‘D

% "m ~:,r ‘T"\t"‘"ur‘ b VY e g
) < LT

\

0Ll BASE

Drain all cld oil from Yase. Clean oil astrainer. Refill with
7 quarts of good grade gAas engine 0il: Bee article un Labriciaiion,
for viscoegity of oil to use.
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AT VE CIEARANCE

Renove cylinier hced cover. (b ¢ clearence tetween valve stem
and rocker Ayws with tnickne,s gauge sunplicd. Adjust to vetween
0G4 anga 000" when unit i3 Lot. When chscxking ”oarance, make

ure ihat vilves are properly ssated. (See Fig. 26).

<t

UJ -

FEN
SiPaARK _“l.[JuJ_.:-.

P e T

_ Remove each of the sparl plugs. Clean with kerogene and,
K0 i rec&&aary, adguet 32p to .0250 inciaes, about the thickness of
worn c¢ime. (See Fig, 22).

» Drain and flush out radiator thorcughly with fresh water, then
rill with scft roin woter free from all impuritics.

GLIT ;A"m%ﬂantrgglm

Lubricate Ly applying a good grade of unmedicated vasoline, Be
careful not to put 2n an excess quantity. Do not allow grease 1o
get on commutators. (See Figs. 1E).

COLPRESS IOl

Try compres=ion of euch oylinder by slowly rotating the engine
with the hard crank. If compregsion is weak on one or more cylin-
ders, the valves need grinding., (See Fig. 25).

FUEL STRAIVERS

There are three strairers in the supply line: onre at cylinder
head bracket, onc at top oif vacuum tank and one at boiton of car-
- . 5\ - . . .
buretor. (gee Fig. 9. Remove, exAnine and c.ean if necesgary.

BATTHEY CHARGING COTL
The upper of the two coilgin the back of the automatic switth

is a 100 olm resist2nce coil, used for charging the battery when the

unit is in cperation. Thig coil shunts a portion of ihe current gen-

erated, amrunting to .8 of an ampere into the vattery, keeping it

charged ready Icr use.

FPIETD KESISTANCE COIL

Tre lower of the two c¢onils on the back of the switch is knowm
ag the fiela resictence coil ana its purpose is tc provide & var-
fable resistence from the negative line to the shunt windings of
the gereralor.

WHEN WRITING GIVE MODEL aND SERIAL NULEER CF YOUR UNIT.
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EaTETY SWITCH

The safety switch is provided for the purpose of protecting the
battery from compl:te discharge by cranking, if the engine does not
sturte ATuey approximalely cone minute of coutinuvous cranking, the
vattery civeuit ig automatically broken and black bputton in the front
of the switch-board will project out of the hole about one-half inch,
stopping Lbe cranking function.

Whenever the safety switch is released, & gearch sinould be
made¢ at once to determine why the unit did not start.

The switch is Lrought to the operating pogition again by press-
ing ths button flush with the box. It is necessary to wait at least
one minuate before returning thne button to its normal position. UNIT
WILL NOT START IF GAFETY BUTTON IS OUT. (see Figs. 28 and 29.)

GOVERNOR SWITCH ADJUSTMENT

The governor switch contact points muest be together when the
unit, is stcpped. As soon as a speed of 850 R.P.M. is reached, the
mecharical governor arm moves forward and the contact points in the
g;verngr=switch are separated Ly the plug, breaking the cranking
circuit.

If the Unit does not start when a lamp or appliance is turned
on and the governor switch is suspected, try short circuiting be-
twecn Nos. 3 and 3 terminals on the fibre panel located on tihe Auto-
matic Switeh box. If the wiit starts, the trouble is in the guvee-
nor switch contact points, and is due to dirty coantact points, or
contect points being out of adjustuent, The contact points muy oe
cleaned by inserting a smell file which cen also be used for clean-
ing the points in the Automatic Bwitch. If the Cnveracy Switen Cun-
tact Plug is out of adjustment, it may be regulista=d by means of the
ad justing screw. A hexagon socket wrench designed Lo ve used wth
a thin screw driver is provided for making this adjustmeut, WVith
the unit stopped, turn on a light or appliance, looseun the lock mt
with the socket wrench, then with a screw-driver turn out the ad-
Justing screw till the gover:aor switch terminals closz. This will
be indicated by @ click in the switch box and the unit will immedi-
avely begin cranking. Turn back the adjusting screv ons turn veyond
the point wasre the unit started and lock it secureiy in this »osi-
tion. The governor switch points should separate when the governor
1s about half way on its stroke.

Care must be taken not to back out the adjusting screw too far
or the Goveranor Switch Contact Plug will not brerX the circuit the
next time the unit is starizd till the sefety switch disengages,

If this occurs the unit will net start automaticaily till the safcty
switch 1s pushed in.

WHEN WRITING GIVE MODEL AND SERIAL NWUMBER OF YOUR UNIT,



Figure 19
Timing Tgnition—Magneto Setting Showing (1)
Selting Noteh

FIBRE CAM,

BREAKER POINTS
ADJUST TO 015 IN.

KEEP CLEAN
MUST FACE UP SQUARELY

SHORT-CIRCUITING BRUSH

Figure 21
Magneto Breaker Mechanism

Figure 20
Lubrication of Magneto, Hole (1) at Breaker End;
Large Hole (2) at Driving End: Small
Hole (3) at Driving Fnd

Fignre 22
Spark Plug
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If it is desiived to remove the governor switci body, it may
be done by taking ouvt thne holding ccrew and withdrawing it from
the governcr nousing cover. The governor switch bocy is made of
bakelitec and while it is enply strong for its purpoge, must not be
siujected to rcugih hendling or it may break. The contact points
are held together Ly tne tension of the springs to whicih they are
fastencd. The spring tension is so @adjusted that the contact points
wiil just separate when suojected to a pressurc of & 3 oz. weight.
Wnen replacing, be surc and insert the fibre wasner bevween the
switch Lody and the governor housing cover. (sec Fig. 20.)

CalE_OF BaTTLRY

Batteries require very little attention, but the attention that
is needed they must have, and if disrcegarded, the life and efficiency
2T the battery will be reduced greatly.

The battery should rest on strips of wood 2nd kept clear of
the wet and moisture of the bLasement floor. &ll smallarticles, es-
vecially of metal shoula be kept avay from the battery. Do not la
any article on top of the buttery cr aliow a coating of dust and
d1st to accumulate on top of it, as this will form a suort circuit
which will exhaust tnc battery and perhaps i njure it. If any of the
solution is slopped over the top, wipe it off with a rag wetted
with ammonia water or use water and small whisk broom., Keep the
battery clean.

Pure distilled water or clean yain water caught in crock or
glass veesels must be added to the battery cells at sufficient inter-
vals to keep the tcops of plates covered. Do not use hard weter or
any water that has come in contact with any metalilic substance. Use
only glass or earthenware vessels. Plugs must oo reaoved to add
water, then replaced and tightened after filling.

STARTING BATIERY aUTQ.aTIC.ALLY CHIRGED

The battery has 12 cells, 24 volts. It is for starting pur-
poses only and is Kept avtomatically charged. The casrging rate
ig less tnan one ampere; this is a low rate and one that is very
oeneficial for the battery. Should it ever be nceessary to dis-
counect a battery to be charged from anoutsiie source, be swe L0
use only direct curreat and not to caarge at a higher rate than
two amperes. & higher charging rate will ruin the battery.

TO0 _TEST BATTLRY

The best way to ascertain the condition of the bhattery is to
test the specific gravity (density) of the solution in cach cell with
a hydrometcr. Tnig snould never be done just after adding water.

Gravity of a fully charged battery is betwecn 1..:260 and 1.500,
ravity above 1.250 indicates battery more then half cherged.
Gravity below 1.20C indicates a complete dischiergea concition
of the bvattery.

WHELN WRIDING GIVE LOLEL aND SELIAL NUKB3UR OF YCUR UNIT,
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The gravity readings of all cells snhould be apnroximately the
same. A diffarenc: ¢f more than 25 points indicates a partial short
circuit in the* ¢zl) which snould receive pronpt atiention from a
Ba’%tery Service gial

i W

ALign,

CATY OF BalTaxY TN ITERZING WHATHER

There is no danger of freezing even in coldest weather if
battery ig kept fully charged and water ig adaed only belfore plant
is tc be operated. Whean fully discharged, the battery solution will
frceze at 20 degrees Fahr. abuve zero, while if approximately three-

guarters charged 1.260, the solution will not freeze until 60 degrces
Fahr. below zcreo.

HOW_TQ OPERATE WITHOUT STARTING BATTERY

Should the starting battery be damaged in any time, the
plant may be used without it, though for the t ime that the battery
iz disconnectcd, the unit ceases Lo be automatic and must be
started each time by meuns of ihe hand crank.

HOW T0 OPERATE WITHOUT STaRTING BATTERY

1. Diseconneart the meg:cto ground wire from Mu. 5
texminal on i bre panel.

2. (Cranuk the rachire by means of the hand crank.

3. If engine is cold, it may be nccessary to choke.
This is Geng by hoiding up the llu.bu$ vhisc:
nrojects tarough the choking coil. Thig

shoule, of course, be releaup as SC01 &8 ‘the
engire bLeging to operate. (sce Fig. 9).

TO _STOP AFTHER PATTHEY IS5 DIZCCINNECTED:

1. If magneto ground wire is reconnected after the
unit begins to overzte, the last lamp ox acccs-
sory turned off will stop it.

2. The unil con nlways te steoped by ground rg the mag-
ncﬁo. Thisg ig as P(mledned by magking & comaction

:tween tne biaus screw which proizebs upw 2rd from
the bresker vox of the mza gagne aand engivie Irale.
A sCreviriver or any otrer plece of mg?sL can be
used for this purpose. There is no danger of shock
in doing this.
FRECORCTING INSTRUNLNTS

RS _SHOULD NOT Pr USEL WITH 4U0TQUATTC UNITS,

WATT HOUR LIETER

It is not practizable to use any surrent medsuring instruments
thut are conmiected acrogs the external wiring circvit with aa Autou-
matic Kohler Power & Tipht Unit. A wait rour meter of any make for
measuring current congsaupticn is always comaccted bstwsen the nega-
tive and positive lines of a wiring circuit and there is a constont

flow of current turu the irstrument sufficient to start the Unit or
prevent it fiom svopping.

WHEN WRITING GIVE MODEL AMND SERIAL HULBER OF YOUR UNIT,
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In pome ceses the Unit will start gotisfuctori ly but will not
stop when the lugh ifH, ¢r apuliance is turnsd off{ us the resis-
tance ot the meters scruss the line would be sufricient to keep the
main relay coil eusrgizadé and the plant running., With this type of
inshrunant there would be a continual flow of current from the
bactery whicn weuld in time slhiow its effects.

US4 4NPERE _HOTR METTELES,

Whenever it is necesgsary to install measuring instruments our
singgesticn is to use an ampere Hour Meter installed in series with
vhi2 positive side of the circuit. This would not interfere with the
gsivisractory cperation of the Kohler Unit. The amperdge reading
conld be taken periodically, then multiplied by a standard or aver-
age voltage ol zbout 110 volte, thc result veing the watt hour con-
sumption of eliectrrcity. This arrangerent wuuld not place any un-
necessary strain om the starting battery and would serve the sane
purpose as a watt hour meter for determining current consumption.

CHOXTR

The Konler hsutomaitic is equipped with en autometic choker waich
consisvs of « s0lenoid inside of which is an armature atvtachid to &
valve on tne eir intake menifold., During the tiwe the ergine is
bcing cranxed by the balterw, a circuit is closed, pzrmitting current
to flow which nnergla»% the solenoid o00il, attracts the arme ture
and shuts orff the air supply,. cazusing tlie moicr tou receive a rich
mixture for siarting purvoses.

If your mohor is slow in starting, esnccially in cold weather,
examine the choker. To be effective, the valve in cholker must be
ciosed tight whiie the erzgine is being cranked.

There is a swall vent hole in the bottom end of chcker sleeve
for draining coff woisturs, which nmust be kept open or the choker
will not fuaction progerly.

The choker is adzzbted 4o mest both cold ay
conditions by means 3f = 174" went hole
air intake, For cold w-atbt @ wele must be
kept closed by a §OT A 6::‘7”@6 for tuat garpege, Lbas asgaring
a richer mixture for stariin. nurposes. Her hot weather opera-
tion this vent screw mﬂ\ b *emoved, allowing a emall amount of
air to enter when chokex» is cloged, giving & leancr mixzture for

LA

3 kot weathe:
2 vho anrtursztor

'.u.

[ ;_r u‘ =

ar "\pﬂrd--lo" .'-1-'..'.5 e

5

starting. In replacing ibhs L4 sarew. care must be taken that
it does not preoject too f2¢ or iv will prevent the valve from
seating.

If the mnit s installed in a place where temuerature of

70 degrees oy Lighsx D“’V’]‘ 3. it may be advuntuggv;“ 10 4 igeon-
nect the clicler sntire if Gisconnected fiom choker ihe erds
of wires should he covcred with tape o prevent auy possioilivry

of short circuit.

WHEN WRITING GIVE MODEL AND SERIAL NUMBEZR OF YOUR TNIT.
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SPARK PLIGE

Spark Pluus avre the most common causes of migfires and in
apge of trenble they shouid be inepected first. II the points are
covered witn soct or oil, the plug should be cleaned with gasoline.

Beads of carben which short-circuit the plug should be re-
moved and the normal distance between the eleccurodes re-cstablished.,
The latter snould =.s0 be done if, on account of me .ting away or
for soms other reasen, the alstance between points has Lecome ex-
cessive. This distance shiculd be .05 (slightly l.”u than 1/5< inch)
inch, or the thickness of a worn dime. (sce Fig. 22)4

Freguently the ingulation of the plugs vecomes defective. The
rlugs should he taken apart and the por:celains carefully examined.
If they are ckipped or cracked, the porccleins rust be renewed or
Lew mlugs put in.

HOW_10_T2GT FOR SPARK

To test whether spark is being furnished, first disconnect
magneto ground wire, then remove plug with cable attached, Next
hold spark plug ageinst eugine frame (do not touch spark plug
points to frame. If a sperk ie being furnishea, it will jump
across thc gap when engine is cranked. I the spark plug 1e sus-
pected, removs cable froie plug, and hold end of cable i/02 of an
inch from engine Troame. If mawgneto is funclioning, & wguik will
be obgerved ag cronk is turned.

The spary plugs may aleo be tested when unit 1s onerating
by short circuiting between ead of plug aud cngine Iframe. If the
plug is firing, he speed of wotor will be redurcd. IL shorting
out the pluvg nas no cEf@ut on cpgine ngﬂa, it inuicates the plug
is not firing. Be cureful of shocks when testing ain thls manner,

DADTATCR

If hard water or vater with considerable se s used,

¥ i i 1.-.... In

the passages may in Sime bzcome clogged with su«.« il S & L0
sa ). soda ia wateyr, T4 :

clean, discgolve one pound i | 4 th
this solution and operate witil water bLoesmes ant, ¥luse with
clean water, Repeas this trsatment until ridiacor is vlied

An accumulation ¢f dust and dirst ludged in the honey coiab

section of the racialix w-ll goriously interfer wita its cooling
efficiency and these air pisruges should e kent ogpen and clean.

WHEN WRITING GIVE MODEL 4NL SERIAL NUNBLR 0¥ YOUR UNIT,



ANTI-FREEZING SOLUTION WOP RADIATOR

Should the unit be located in a place where at any time
it is exposed to A frceziug temperature, precauvtions must be
taken that the water in the cooling system does not freeze as
this would dumage the radiator or some portion of the passages
through which the water Tlows.

We discourage the use of kerosene, lubricating oil or any of
the patent compounds on the market, and recommend the use cf a
mizture of denatured alcohol of 188 gproof, and water in the fol-
lowing proportions:

A solution of 1£% alchohol to 85% water will protect the
radigtor from freezing in all temperatures above zero Fahrenneit.

A solution of 235% alcohol to 65% water will prevent freezing
to temperatures of 40 be%pw zero ¥Fahrenneit.

The solution in the radiator will have to be strengthencd from
time to time as alcohol evaporates wuch more rapidly than water.

The fan bearing is self-~-iuvbricating if the hub rescrvoir is
kept filled with a good grade of gas engine oil. This reserveir
is filled at the factury, Lut should be refilied esvery wack by re-
moving the jplipe plug and sguirting in a quantity of oil by mearns of
an ordinary oil I-i. 2Ze surs to roplace pipe rlug carsfully and
tighten; otherwise oil will be thrown out, allowiang fan beariug to
run dry. (see Fig. 14), The fan operates at a spesed of ahousl
2000 R.P,M.; %5 insure quietness of operation it muist te properly
lubricated. If this is rneglected, the bearings will soon wear and
become noisy and will necessitate putting in a new fan.

HOW 70 TEST FAN BELT ADJUSTIEHNT

A properly adjusted fan belt need not be taut, but it shoulcd
not be so leose that it sags and slips. A slipping f2n belt will
cause the engire to heat.

INSTATLING NiW FAN BELT

Should it btecome nacessary to install a new fan balt, the
automatic switch must be removed from the uniw and the @4p sorews,
which fasten the generaior frame to vhellywueel housitg, removed.
Raise the brushes c¢lear of iths comauitaisr, and 1ifv the geazsrator
frame from the machine., Thz nut holding fan shaft in pusition
gliould be loosened anc fan dropped to boitem or glot., Zach fan
belt is stamped with the lengend Y“This side towsrd radidnox" and
care must be taken to put belt on as directed. The new Jan uelt
can then be inserted between the end of the fan shaft and the
radiator and properly fitted to the flywheel pulley and i.ub
pulley on fan. In case there is not sulficient space veilween the
radiator and thetan shaft, it will be necessary to remove tne
radiator from the unit.

WHEN WRITING GIVE MODEL AND SERIAL NULBER COF YOUR UNIT.
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In replecing the generator on the maciiine, the brushes must
be withdrawn in tlheir holders §uffidently so they will not catch
on the comautator when the generator is being placed in position.
It is not neccssary to remove the armaturs to put on a new fan belt.

MECHANICAL GOVERNOR

The mechanical governor is encased in the nousing to which
the governor switch is attached and is driven by the ghaft which
crerates the migneto. The governor arm projects upward through
the housing cover. Tou this arm is attached the governor contact
nlug which separates the contact points in the governor switch,
tne adjustment of which is shown in Fig. 23. To the upper end of
the governor fork is attached the carburetor operating lever by means
of 2 ball joint. The bent end of the carburetor op rating lever
uooks into the carburctor throttle valve arm. Its length must be
sc¢ adjusted that the unit will develop approximately 110 volts at
about 1050 R.P.lM., when operating on a 25 watt load. This adjust-

gent should always be made when the unit is warmed up to a running
gat,

The operating lever is correctly adjusted before leaving the
factory and should not be changed so long as a standard voltage is
maintained. The governor is lubricated by a spray of oil which is
picked up inside the governor housing by the fly weights ard does
not require any alteration from the owner.

The motion of the governor mechanism must be free and without
any friction as any binding or sticky condition will seriously in-
terfer with the operation, causing poor voltage control.

LUBRICATION
KIND OF JIL TO BE USED

Only the very best grades of automobile crank case o0il should
be used in the Kohler FPower and Light Units, For swmmer or hot
weather operation we recommend what is known to the trade as a medium
grade of oil. During tsc vinter seasca or at any timc when the unit
is exposed to & low temperature only a light zero test oil should
be used. If @ heavy cr & medium grade of o0il be used during cold
weather, it wiil thicken to an extent that it will moke the motor
very hard to crank and the batltery will aot rsvolve the motor at
sufficient speed to cause the gas engine 1o start firing.

CIRCULATION OF OIL

When the unit is in operation, o0il will be foreid from the oil
return tube, drcpping into the base, thus indiceating that the oil
pwnp is working satisfactorily and that oil is Veing cireulated, in-
suring proper lubrisation of the machine. The oil return tube is
visible thHrough the o0il sight hole in the cylinder nead cover.

WHEN WRITING GIVE IIODEL AND SERIAL NUMBER OF YOUR UNIT.



WATER QUTLET
MANIFOLD REMOVED

CYLINDER HEAD YACTUUM TANK
AND CARBURETOR REMOVED TOGETHER

CYLINDER
HEAD
GASKET

Figure 24 Fignre 23
Removing Cylinder Head Grinding Valves

Figure 26 Figure 27

Adjusting Valve Clearance Adjusting Fan Belt



Figure 28
Sufety Switch Button (1) “Out™

Figure 29
Sufety Switch Button (1) “In”

Figure 50
Filling Starting Battery with Distilled Water

GENERATOM
RESISTANCE

MAGNETO
GROUND

Figure 31
Operating without Aulomalic Switeh

(‘\
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should glance at the oil gight lhole, If the intermiticnt stream of
0il is not observed when vnit is in opsrétiom, engine should be stop-
ped until the cause cf stcppage of the o0il flow is ascertained and
remedied.

On all monthly insvections and wvhencver unit isg visited, usger
B

-

GENERATOR BALL EEARING

Inbricate th: generator ball bearing wi th a good grade of un-
medir2”ed vaseline at least once every three months. If the unit hes
exesptionally long hkours and is in coniinucus service, lubricate the
ball bcariong more irequently. (Sce Fig. 18).

DRAINING CIL BASH

Every three months all the ¢il in the bace sgaould be drainzd,
The oil drain plug is to be found in the Je ft-haad lower reaxr cirngr
of the base, near flywheel housing. EBugines have Lo we draired more
frequently in winter than in sumser. volid temperctures agegravate
the dilution of the oil by raw fuel. Drain oil wuse, becaunse the
condensation in the cylinders, due to tiie cold weather, often rewulis
in the mixing of the oil with gasoline. To drain oil, first remove
the small plug in the oil drain. (cee ¥ig. 16) After the bulk
of the oil is removed, loosen and remove the large plug to clean
strainer. (see Fig. 17).

WATER IN OIL

Care must bte taken nct to allow any water to get in the
crank case either by condensation or oiherwise, as it not cniy im-
pairs the lubricating quality of the oil but is liahle to ireeze
in the bottom of the oil pump and damage it when cngine is started.

CLEAN OIL STRAINER

Whenever the oil is drained, the oil sirainer which is &ttached
to the oil plug should be cleaned thoroughly by washing it with
gasoline. (see Fig. 17).

DIRECTIONS FOR CHALGING AUTOMATIC UNIT 20 Miwoel COLuAoDL Uil

e o s s

Remove all wires from Automatic Switch an per followii
directions (sse Fig- 31).

l1st. All wires from fibre panel.

<nd. Both wires from Ltermivnals underpsath e f4 ernd of switch.

drd. Vire with square Lcwainal from negative post underncath
right end of gwatch

4th. Wire from clio on resistanze

il on vrear of switch.
5th. Remove 40 ohm coil ifrom brack

o
t by looscring nuts which

TO CONNECT WIRING WOP MAWUAL OPERATION

1st. Iay the 40 ohm resistance coil on a weoden Lor newr the uns
Znd. Connect the long thin wire with round termiunal > cliy or
open end of resistance coil which you have laid on Uo...

WHEN WRITING GIVE MODEL AND SERIAL NUWEER OF Youn UIIT,
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3rd. Connect shnort wire with square terminal, and negwtive L |
wire from external circuit to otner end of registaice
e o ln I

4th. Connect pogitive lead wire from exterucl circuiv vo the
longer of the two wires with square terminals on ieft
end of gener&ator.

5the All other loose wires should now be i8ped togetmer with
the exception of the magneto ground wire. (Wire with
large wrass heok), which c¢an be used for stopping motour
by touching hook to any part of motor, grouandinzg the
maguneto.

COMPRESS ION

To test the motor for compresgion remove distriwvutor plate,
use the hand crank and by turning the motor very slicwly it is pos-
gible toascertain whether oxr not compression ig 2o 1L should be,

If the compression is good there will be & noti.zsble resistonce in
rotating the motor as each of the pigtons reach the top of taeir
stroke and the crankshaft will have & teadenszy to kick vackward if
the compression is good. If tne exhaust pipe be removed and the
ear placed close to the exhaust opening while the otor is revolved
by the handcrank it is poscible to judge the compression in this
manner, for if any of the valves or the piston rings are leaking
the escape of the confined vapor will make a sort of hissing noise
as it passes thru the leaky valwve or by the piston rings.

Following are the causing of poor compression:

1. Leaky valves, particulariy exhaust vulves.

2. Improper valve clearance. &£ c¢liarance of ,C04
to .006" whould be mainmained,

3. Leaky spark plug - cracked porcelain or leaky
gasket.

4, Loose cylinder head - Leaky gasket - cylinder
head not pulled down evenly.

5. Valves not seating properly due to e:cessive
carbon deposits or sticky valve stems.

6. Worn or sticking piston rings.

The motor will not function properly or deliver its fulil
power if the compression is not good, and in case it iy found to
be at fault, the valves must be reground, cylinder rings replaced
or joints made tight, or spark pluge renewed as the cusc may require.

REMOVING CYLINIBR HEAD

Drain all wated froa conling system after which rernwove all
water and gasoline connections. Thae nuts holding rocksr arm shaft
to head should tnen be removad and the entire agcenbly “ifted off.
Remove the eight push rods and lay them out cérelin.ly =0 tasy can
be replaced in their original position. Unscrew %the nine nuts nold-
ing g¢ylinder nead ang 1ift head, vacuum tank and carocurstor cliear
of the unit. 3Be sure not to injure the copner asbestos cylincer boesd
gasket. Do not pry the head up with a screwdriver. Use a bDlock oI
wood tapping gently until head ig loosened. (See Iig, <4).

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR UNIT.



GRINDING VALVES

RCi10Ve Velves by Cepressing the welve spring and pulling keeper o
out of £19t ou w.ie end of ¢he valve sterm. OPSERVE THe b.lWS FUNCHEL
Ol TH: CYLIHDER & D A VALVES, aLWAYS REPLACH THL ValLVh3 IN THLIR
RuSEECTIVE PLACES.

If valves or valve seates, aftcr wasning in gasolire, are pitted )
(show black specks) or.are not Seating pronerly they should be -“grouk
in". CGrinding compound for this use may bec purchasec from eny storc
handling automotive supplies.

Using a bruce or screwdriver, rotate the valve backwerd and
forward in its scat, lifting it occasionally for inspection. DO KU
ROTATE IN a CONTINUOUS DIRECTION, (see Fig. 25).

CALRBON

With the present day low grade of gisoline now used for fuel
tuere is the every present possibility that carbon deposits will
form in the combustion champers, fouling the spark plugs, interfering
with the ignition and destroy the efficiency of the motor. Lxces-
sive carbon deposits are usuvally indicated by a lack of pover and
bvack firing at the carburetor. If an excessive amount is allowed
to accumulate it may causc a “"knock" or "pound" in the motor. It
will cause the piston rings to become sticky and often oostruct the
free working of the valves., uhen such a condition occurs the only
satisfactory means of correcting is to remove the cylinder heac
and scrape the carbon off the top of the cylincer ard from tac unccr-
sidc of the cylinder head.

We do not recommend the use of any of the carbon removers that
are on sale for thismrpose, for while some of them will remove tac
caroon ey <4re usually injurious to the motor.

If the user will make a practice of occusionally removing iais
spark plugs and putting a taolespoon full of kerosene in each cyiin-
der, then after replacing, the plugs rotdite the motor by hand a few
times, any carbon deposit will be softened up and blown out the
next time the motor is startcd.

Hervsene shiould ve put in while the motor is hot 4nd 1t shoulc
be allowed ©o steand for a few hours before oeing started.

REPLACING CYLINDE: HEAD

To replace cylinder head reverse the method given for removing.
Coat both sides of copper asvestos gasket with shellac being céreful
not to get too much around openings for cylinders. Repiace the push
rods in their original position oeing certain they enter in the soc-
ket in tappet. VWaen replacing the nuts holding heud to cylinder
tighten dowvn evenly as ithere 1s a danger of wrinkling Tac pasiet
causing a water leauk. Replace all water and gusoline counections,
coating gaskets with grease or vaseline and be careful Lo get connec-
tions water anéd air tight.

WHEN WRITING GIVE MODEL AND (ERIAL NUMSKFR OF YOU L UNIT.
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TO aDJUST VALVE CIEARANCE

It is highly imyrortunt that the proper clearunce >f .004
to .006 inch be Ii.riluined between the top of valve stem and face
of rocker arm. If tuis distance is too great, the valves will open
late and closc eariy, winile if it is too small, they will not close
at all, therevy caueing & great loss of power.

Before procecding to adjust the valve clearance, tighten down
the cylinder head nd rocker arm bolts sccurely. The valve adjust-
ment should be mide only wnen the motor is hot; if made when cold
it will not be accurate due to the change in temperitures when the
motor warms up to & running heat. A ,006 inch thickness gauge is
furnished with all motors to be used in adjusting the valve clear-
ance.

To adjust clearance, proceed as follows: Turn the crank until
the cylinder you are working on is on the firing center and both
valves &re completely closed. Also make sure that valves are not
being held vpen by carbon depcsite or & sticky or dirty stem. Then
ingert & thickness gauge meusuring .004 to .006 of an inch between
the fuace of the rucker arm und top of the valve stem. The clearance
is correct when this guuge ur its equivaient can just be moved. If
& thickness gauge is not available the covers of standard magazines
such as the American iagazine, Literary Digest and Country Gentleman
can be used as tnesec are approximately .004 inch thick. It is also
possible to use several thicknesses of ordinary farm journal paper,
Or newspaper as these are ,00< thick. In making the adjustment neces-
sary to secure the proper clearance, first loosen the upper or lock
nut on the rocker arm. Then by turning the adjusting screw to the
right or left the clearance can be desceased or increased, Be sure
to lock the adjustment securely with the lock nut after adjustment
is made. To do this, hold the screw tight with a screw driver,
while the top nut is tightened. (see Fig. 26). VALVE CLEARANCE
ADJUSTMENT should be made WHILE THE MOTOR IS WARIML.

MAGNETO

The spark generated to ignite the fuel in the ¢ylinder and
cause the explosicn which creates precsure to operate the engine
is produced by the megneto, which ig driven directly from the motor
by means o1 gearing., Thes magneto will reguire but little attention
on the part of the user except that it should be oiled as directed
at stated periods.

LUBRICATION OF MAGNETO

It is impossible to placc too muck impcrtance on the judicious
oiling of the magneto. Hence, remember that the f ollowing instruce-
tions are of vital importance to the efficiency of the instrument
in general, and to the life of the contact points in particular.

For lubricating the vall bearing at the brceaker end, two 0il
wells with hinged covers are provided, one on cach side o1 the
housing just oack of the breaker box. Boih of these lead to the
same bearing, ana only tiae one which is most accessible should be
used. This well should not receive more than two drops of clean
cylinder oil every month. (see Fig. 20) DO NOT OVEROIL AT THIS
POINT.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR UNIT.
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At the driving erd two 0il holes will be found. The larger
one leads tu the pluin benving careyirng the distrioutor shaft and
shouwid be given 15 drops cvery month. The smaller hole leads to
the ball -bearing at the driving end and shuuvld reccive 4 or 5 drops
eveuryr month., {(ses Pigs. 20). fhe tuocve lubrication instructions
are based on un everage duaily runaing pceriod of six hours.

LUBRICATILG MAGNETO COUDLING

£t lezst orce every ihree months the magneto should be loosenca
up und the coupling suvoplied with o good grude of vaselire. ‘/hen
ieplecing magaeto de sure you mesh the coupling gsars properly.

TIMING JACNETO TC MOTGR.

First remove the cylinder head cover and tighten down the
cyvlinder head and rocker arm hult qauts securzly. Next adjust the
valve clearance as previously described.

The firing order is 1-3-4-2. The engine eylinder at crank end
is No. 1 and nurbereé in consecutive ordcr No. 4 being next t> the
radiator. To placce the ergine in positiun, crank the motor until
No. 8 valve (¥irst from radiator) hus vpened and is almost closed.
Now take hold of No. 7 rucker arm (Seconc from radiwtor) and turn
the motor weryv slowlv, Jjust keep jarriug the handle slightiy until
the least bic of logt artion is feit in Yo. 7 &and 8 rocXer urms.
The piston in No. L cylinder is now at the © vp 9f its sircie and
in firing position. Tnls cau be verified by iemoving tie snark
plug from No. 1 cylinder aad inserting the little finger, a wire
or screw driver in the spark riug hole.

Next rewove the distrioutor piate cover from the mognstc and
turn the distriouteor disc clockwise toward zngine wntil the settiug
mark (Notch karked R) is E/16% or 3/8" past the firing pin. Vesh
the counling teeth together in this position and bolt the mrprets in
piace, vaking cdre that the magneto and governcr shafts &re in line
and the coupling is not binding. Vhen the mugnetu is propesly lo-
cated a very sligut lost motion will be felt in the mugnetd coupaing.
The exact setving will very slightly on different motorw; If tincd
too late loss of pewer wnd overheating will result. The best results
are obtained by advencilg the timing uutil the ecagine begins to
kick back, ana taen refterding the magneto one or two tceth.,

It is absclutely uccessary thut the magneto be pruperly timed
to the motor if proper functioning and efficient operwtion are 1o
result. (sce Fizuze 19.)

REMOVING AND FEPLACING LAGITIC

The magueto may be remuved and replaced withuvt retiming the
moteor ir desired.

. WIEN WRITING GIVE MOTEL aND SERI... NUIILR 0 TOUR UMIL.
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To do this remove distributor cover from magneto; with the
nand crarnk tiorn the moscr unbdii the Fiving nmark L (R) on the disg-
tribuvor is in liane with the zsiting win 2ud leive the motor in

thig pogition. "Z:’:‘ the motor is not moved 1% will be in proper
woE ition wazn the mogneto is repiac3a. %When replkcing the magneto
turn the u.atrlhu;U cover uniil 1‘: fii1ing ware 1 (R) on the

diglributeor plate is again in lise wich the setting pin and nesh
¢he couplings together irn thlsg position. I the motor has not
been rowated since the ragneto was ramoved it will nave the same

timing a8 before.

TQ ADIUST MACNRTO RERAIFR POINIS

After a period of use thke breaker may requlre adgustmcnu, the
(..l-..v-. —‘1“8 bb SWo 2il J--;-\.- U-.ﬂt-.! ?.-J.\..x uld\.ﬁ Uyual Sl—\JJ-l.u u(:: .015" kuuout
1/64"). (sce Fig. 21

Take off mgrets and remove end cap. Use magneto coriination
wrench vhich is rivet=zd a retal gauge .015" thicl, Turn armature
slcwly until brezaker is wide ooen. Adjust brezver points so this
metal gauge will gliv in without ruch Iricvion. Then turn arma-
ture one-half revo]uﬁicn and chack brealsy opeaing again. The
cortact points nmusd make wn sven and perfect zoucact over their
entire surface, if tiwoy do vot, Lurning and pitting is sure to
follow., Tue sma’i luck nat 613 ‘9'1dc1 screw must be tightened securc-
1y after edch rn-dd)n‘tmaﬂ frer making these adjustments put
ore drc cp of oil on fa.l ay t,om baiween the two fibre nveeker cams,
If the breaker puints do Wbu separate the same disgtaice on each
cam, the higkar can umust De dressed dewn until the puvinits separate
an equal amount on edach cam.

CIEANI¥G BIEAKER POTHTS

A film of c0il or dirt may at times collect on the contact
points which will prevent perfeet shovt circuiting of tne low ten-
sion winding. The poinis are best cleaned wvich fine pand paces
or if receseary vwith & very fine file, takirg cere aol %o reuwad off
the edges. The points must face up gouagrely over %heir 7Tull 232

- why
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ATTACHING C4BIES.

The firing order is 1-3-4-2. With magnreto bolted in pecsition
and distributor covaxr ia place, the long ceble from ~uteids albiuche
mens lesds to No. L zpark plug. Bzeca. Iren sabaide Lwdas Lo lNos ;
spark plug. Third froem ouugide to No, 4 s39rk ylu;‘ In3ias oabi

(next to engine) leads to L. 2 spark plug. .7 insulation on cebles
become woxn o:m cil soiked Tiey should be rep.dCPd.

MAGIETO BRUSHLSS

The %ensiocn of the magneto brushes is regulated hy a smoll
spiral spring. In case ary troucle is expericncad with the JH&EQtQ
thege brushes may bve exaained Lo sce thas vrey work freely la tihe
sockets, and that they make contact with the digtril ERE plate. col-
lector rirg and ground plate when the masnetc is 2sszibied. Clean
the distributor piate trick aand collector ring wish 2 cloth dippe
in gasoline. Do not operate till gesoline is evapora twu as 4 spa.
will ignite 1t.

WHREN ERTTTNR ATIE WENTRET AT OTTT AT ATTTLATYTITY %=1 aF -7+ Tn- Tm
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TESTING HMAGNSTO FOR SPARK

Remove the aistributor cover, place & screwdriver so the metal
part will res® on the cagting on side of magnetc. Hold the screw-
driver at such an angle that its point will be 1/8" from the collec-
tor ring. Rotate the engine by hand, or if attached to the unit
crenk the motor by hand or turn it over with the starting battery.
IT a spark jumps from the collector ring to the point of the screw-
driver as the magneto revolves the magneto is alrigut.

The magneto may also be tested when motor is in operation, Tao
do this disconnect one cable from the spark plug. Start the motor
under its own power and hold the end of detached cable within 1/16"
of engine frame. The spark for each cylinder may be tested vne at a
time in this mammer. A pair of pliers with irsulated handles should
oe used for hclding the cable when making tests with motor in oper-
aticn or a slight shock or burn may resuit.

For further information see pamphlet on magneto.

MAGNETO REPAIRS

Do not attempt to make other than minor repairs or adjustments
1o magneto. I the magueto is clean, wlie lweaker puints properly ad-
Justied and bruches all making good contact and the magnelo 5till does
not function proverly, notifyv & Kohler Branci Cffice and it will be
sent to an HEisemann Service Station for reconditioning.

CARBURETOR

The carburetor supplied with the Kohler Pcwer and Light Units,
is manufactured by the Zenith Carburetor Company, Detroit, dichigau.
It consists of a float chamber, or bowl; & carburetor chamber, or
barrel; and a system of f uel nozzles and air ypassages sc¢ combined
as to function on the well known principles of tue Zenith Cowmpound
Nozzle.

Gasoline from the tank enters at union body, passes thrun filter
screen and enters the float chamber thru nesals valve seat. As soon
as the gasoline reaches & predetermined height in the flat chamber
(corresponding to the horizontal level line scribec oa the culgide of
tne bowl ), the f loat rises and closes the needle valve stopping the
flow of gasoline from the vacuum tonk.

ADJUSTMENT OF CARBURETOR

The carburetor used on our unit is simple and pogitive in its
action. The quality of the mixture is fixed at the factory ard it is
essential to the successful cperation of the unit that none of the
parts be tampered with or the size of jets altered by boring or han-
mering. The end of the main jet shculd be exdctly in the center of
the venturi tube, if too high the mixture will bes too rich and tne
fael consuvmpition will be excessive. If£f too Loy the mixturs will L=
too lean and the carburetor will back fire and motor will lack power
whecn cold. XNEVER TRY TO ADJUST THE CARDURETIC:-.

WHEN WRIEING GIVE MOIEL AND SERIAL NUMBHR OF YOUR UNIT.



DIRT CR_WATFR TN CARSITRETOR

Whzn gasolire is dirt;, a tiny speck of dirt may clog the aper-
ture of & jet, and {(hovgh cangine may continuc towork it does so im-
reofectly, giving indaications of defective carburization. The jets
can be quickly cleancd out by holding the hand cver the air intake
for @ few geconas when ruuning the moter fast, or the jets can te
taken out by removing the brags hexagon nuts under carburetor. Water
mey be removed from carburetor in the same manuer, namely, removing
brass hexagon nuts,

CARE OF THE CARBURETOR

Keeping the carburetor clean {free from dirt and water) is the
only care necegsary. This should be attended to periodically by
renoving union body retaining plug, dropping union body and cleaning
filter screen. The lower plugs should be removed at the same time
end any accumulation of scdiment cleaned out. If necessary, the
carovuretor may be entirely removed Iirom the motor, taken apart and
replaced without fear ol changing the aijustment. Care must be
taken that jets are repluced in the same place from which they were
removed. The long jet will extend uvp into the venturi tube, the
emall jet belongs in the compensating well. See Pamphlet.

)
ekl

VaSUUM _TANK

The only care reguired is to prevent dirt or water entering the
tank and meke certain that all joints and connections are tight.

It is very seldom that the vacuum tank recuireec any repairs and

before attempting any make absolutely sure that the trouvle is not
due to some other ciwse.

Should it appear that the vacuum tank is inoperative wixn main
supply tank contains gasoline, first examine all connections for iedls.
It way be possible that the filler plug is loose or that the gésoline
or vacuum line is cracked, cuusing a sericus leak in the systom, wiico
will make the tank inoperative, Also remove the strainer at gésoline
inlet and clean of &«ll dirt. If this does not remedy the troutle,
remove plug in top of tunk and pour about half a pint of gasoline in
the tank. It may be possible that a smail particle of aust is lodged
under the flapper valve.

If vacuum tank floods over, it may be due to a leak in the
float. This is made of sheet copper, nickel plated to withstand any
corroding effceccts of tne gasoiine. To repair float, it is not neces-
sary to remove tank. Remove only the top of the vacuum tank end 1ift
flout out with cover. If float is filisd with liquid, punch & very
small pin hole in float and empty it of gasoline. Solcer the leak
first, then the pin hole. Test in a pan of not water for leaks. If
no buobbles are geen the float is air tight and shouid be replaced.

WEEN WRITING GIVE HODEL +ND SERIAL NUWB&R OF YOUR ULIT.
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Some grades of gnsoline contrin cexitzia ingredicsnts which
nave & highly corrosive effect on the metal with which it comes in
contact. Thig in time 1ay cinse the bottom of the inner snell to
rast thru, causing en sir lewl which destroys the efficiency of the
vacuun tenk and seriousiy interferes with the gasoline lifting
capecity cf the unit. Should trouble of this kind be experienced
remove the imner shell and e¢xamine for small pin holes.

In replacing top of vacuum tank Le sure that gasket is intact
and that air vent is not stopped up, and that vent holes are in line.
Sce booklet on Stewart Vacuum Tank enclosed.

GENERATOR

Should it be necessary by reason of grounds, short or open
circuits to remove the generator f rame, disconnect the wiring, remove
the automatic switch, generator cover and then take out the cap
screws which fasten the generator frame to the flywheel housing. After

raising brushkes clear of the comautator, lift the generator frame
clear of the machine.

TESTING GENDRATOR FOR GROUND

This type of unit is parallel wound, neither side of the circuit
is grounded to the frame and it is an easy matter to ascertain if a.
ground exists by alternately short circuiting between the positive
brush holder and generator frame and letween the negative brush and
generator frame while unit is in operation. If & ground exists, which
wovld be indicated by sparking, its location can be found by testing
the field coils senarately.

HOW TO TEST FIEID COILS FOR CROUNDS

Remove all wiring from coil terminals; then ground to the genera-
tor from one end of a test wire having & battery and a bell or Light
in circuit and apply other end to coil terminals; if current flows one
or more of the coils are grounded. To determine which, disconacct the
coils from each other and try each coil separately. Coils will often
show grounds when hot that are not in evidence when tiie coils are ¢olcd;
this is cue to the expadnsion of the coil when neuted.

HOW TO TEST FOR OFEN CIRCULTS

Remove &allwiring from field coil terminals. Attach test wire
to terminalon coil D=7€7, apply other end of test wire tm terminal
on coil D-764., If current flows the circuit is complete. If cur-
rent does not flow there is an open circuit in one or more of th
coils; to determine which, unsolder the pig tails and test oul the
winding of e&ach coil separately. An open circuit is something thet
rarely occurs within the coil itself, unless the coil has been
purned out as a result of 2 bad ground or a short circuit. Taey are
more likely to occur where the pig tails are soldered tog=ther.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER CF YOUR UNIT.
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COMIIUTATOR

The commutator is thet part of the generator upon which the
brushes make contact to collecect the current generated. If conditions
are not correct, it will be irdicaied by sparking at the brushes.

Tie f oilowing are possible causes for defective operation in the
cumnutator:

HIGH BAR

Should one of the bars become loose and project ahove the
level of the adjoining bars it will cause tne brushes to jump as
they pass over it. This can only te wremedied by loosening the
screws &t the end of the armature end by using a wooden mallet or
piece of hard wood gently drive the bar back in place., Then
tighten the screws.

Should one of the bars be of softer metal than the adjoining
bars it may wear more rapidly and form a low spot, causing the
brushes to vibrate as they cross it. The remedy is to remove the
armature from the machine and true it up in a lathe.

HIGH MICA

Mica is used for insulating between the commutator bais,
Where the armature is ccrrcctly constructed the mica is cut away
to a depth of about 1,32 inch belowthe surface of the bars. In time
the surface of the bars willwear down to the level of the mica. &s
the mica is harder substance than copper, it forms ridges which
cause the brushes to jump, preventing them from making good contact
with the commutator. If the mica is even with or projects above
the bars it should be cut away to a depth of 1/32", a broken nack
saw blade is a good tool fur this purpose.

BRUSHES

The brushes must fit in their holders so they are free to
move without sticking or binding, yet not so loose that they wilil
chatter or get out of aligiument.

The end of the brush must be sand papered until it fits the
radius of the commutator on which it rests. After a period of use a
gummy substence will in time collect on the brushes, this comes from
the wearing of the brushes ard also from dirt and dust drawn into the
generator. The trushes .nay be withdrawn rrom their holder and
cleaned withgasoline or alichini.

The spring tension should be sufficient to press each brush
against the comatator with a uriforn deasion. It is very imnortant
that each brush have an equal pressure., L1f one of the springs is
too weak the opposite brush will have to vake wore vnan its snare
of the load and sparkipg and damage to the commutator will result.

WHEN WRITING GIVE LODEL AND SERIAL NUMsSER OF YOUR UNIT,
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CARE COF COLMUTATOR

Thz commutator and brushes are the only parts of the generator
which are subjzet tp wear. Under proper conditions of cleanliness
and adjustment the corwutavor takes on a mahogany-colored polish
which is highly aesirable feor satisfactory operation.

It is very necessary that the unit oe protected from flying
airt or dust which would ve dra... into tae umachine, coliect can the
cormutator and brushess and cavs. them to weer rapidly. Dict, oil
and water are very injurious to any kind of electrical machinery.

The only care that the coirvitator should have is to keep it
clean. Do not put oil or other iubricant onit. Wipe it off with
& cliean cloth occasionally. If the commutator gets gummy or sticky,
it may be cleaned with & cloth dipped in gasoline or alecohol. Do
not operate after cleaning with gasoline or alcohol until parts are
dry, as & spark may ignite the volatile gases.

AUTOMATIC SWITCH

The automatic switch .( by means of which the unit is started
or stopped automatically by turning on or off & light or power appli-
ance) is mounted on support brackets above the generator.

Figures 33 and 34 show the automatic switch with cover re-
moved. The various ccils, switches, contact points, etc, ere in-
dicated by letters and lubels with arrows pointing to the parts
designated. ¥Figure 33 shows the position of the switches and contact
points when the unit is Not Running. ZFigure 34 shaws the position
of the switches and contact points when the unit Is Runniug. Iigure
52 1s a wiring diagram of automatic switch and generator for D and
DA units.

THE SWITCIH FUNCTIONS AS FOLLOWS,

When the unit is stopped and a light or power appliance is
turned on, the batitery current ~sses th™un the shunt windings of
the Main Relay Coil (B) energizes it and attracts the Main Relay
Armature (A). When the Main R:iay Armature (i) raises, it separates
the Magneto Ground Coxniacts (C) 1/32', thus allowing the irnition
current generated by the magnetc to flow to the Spark Plugs. As
the Main Relay Armature (4) rai-zs it also touches the Main Relay
Contacts (D) permitiing the batt.ry current to ilow thru the
Governor Switch Contacts Fig. 52, taru suxiliary Governor Switch
Contacts (S), thru the Safety Switch Contact (K), ana thru the
Starting Relay Coil (E).

Mnen the Starting Relay Coil (B) is energized it attracts the
armature of the Battery Starting Switch (&) to which is alsc attached
the choker contact (J). The closing of tliese contacts psrmils the
battery current to flow to the generator arnd crank the mogcr, A4
small part of the battery current passes thru the contact (J), and
operates the choker. Contact (J), must always close about 1/3" in
advance of contact (G).

WHEN WRITING GIVE HMOIEL AND SERIAL NUMBER OF YOUR UWNIT.
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after a period cf cranking the gas engine starts firing and
as soon as it attains a speec of about 850 R.P.M. the contact points
in the Gowverncr 3witch (gee Figures 23 and 32) are separated by a
fibre plug atiachea to ctne mechanieal gevernor am. The Starting
Relay Geil (E) is no longec eunergiced and the contacts (G) and (J)
(5) should be clused during the crank-

il
separaie. Contacis (G) and
ing period only.

The gas engine is now operating under its own power, ana 2as
suon ag sufricinat voliszz isgenerated the Cenerator Nelay Coil
(L) is enarglzed to atiract its arrmature, thus closing the Genera-
tor Relay Switch (¥) and the Batiery Charging Contact (P). If for
Lny reason the 425 engine does not start firing after about one
minvte of craukirg tne Safety Switch Tripping Device (F) which con-
tdins & heat el=mxent, disengagss and separates the Safety Switch
fGontacte (X) sgtops the cranking function and protects the bvattery
from discharge.

The current generated cen now rflow out on the line thru the
contact (1) to the lights or pover aj;-liance in use. A small
purtion 1 s gshunted © hirv the Conuact P) and t hru the battery re-
sistance coil (upper of the long coils on back of Switch Box) for
keeping the batiery charged. .4s the armature »f coil (L) closes
it operat=s a tripper wkich separates the auxiliary Governcr Switch
Contacts (S) preventing further cranking in case the Covernor Switch
contact points again close while motor i s running.

If the plant is installed under reasonably favorable con-
ditions there should be no trouble experienced with the Autimatic
Switch, If for arny recson the automatic feature fails to2 function,
the switch box cuover may ve removed and the varicus contict points
cleaned with a snall iile for this purpose. Do not aliter the
ad justment on any of the cuntacis, springs or switches unlee
abscutely sure the trouble is definitely located and then be save
they are adjusied as showin in Figures 33 and 34.

/e Y

MARINE INSTALLATICN, IOFLAR ~UTOMATIC FOWSR AND LIGHT UNIT.

On vessels uncder the jurisdiction cf the Steamv.,at Inspeciicn
Service, the installatiom of the engines and t heir guscliae fuel
containers, ueged for auxiliary light or wireless muse bz in agcord-
ance with the provisitns of the General Rules « l.egulitions and
meet the approval of the U. S. Local Iusp:zciors.

WHEN WRITING GIVE WMODEL .J0 SWITAL NULBER COF YOUR UNIT.
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Figure 39
Sketeh of Gas Governor Assembly

THESE PRETS AIDT SursLIED,

S
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INSTALTATICN OF LIGHTING UNIT.

We recormeno tne vnit te located on the upper deck, prefer-
ebly in the wireless room wherz in case of disaster its use will

ke avellahle for lignt or nuwse shoald bne enging room be f.0e2d.
ihe sleriing switch shonld be in the pilot house under the concrol
el 99 bridge gfficsr who dan sivart uhb plant quickly in case of

necessity. Unit must be set parallel with ghio's keel. I7 L:13%ed
above sleepln@ quarters install unit on & wood “oundation about

9% nigh, built up of layezrs of 2" planke securely bolted to the
de”b by separavs bolis Irom t hoge that hold the unit in pnlace.

This willdsaoen any anise the unit mway make. It shoula be uh

least 18" rrom the nearest wall tc permit free access all arcund
the plant fcr making necessary adjuvstments. It nwst be proutected
from the elerents and for satisractory service and efficiznt
cperaticn should not be subjected to temperatures below 40 degrees
Tahrenheit.

Use only clean, fresh (rot salt) water in radiator and rencw
frequently if temperature in room rises above 100 degrees Fahkren=-
heit.

INSTATATION CF FIETL TATK

A special fuel tank constructed to meet the requiremeuts of
tiie General Rulsg & R_gulations may ove obtained for marine in-
stallations. The tank is made of 1/4" stell, galvanized inside
and outside, tested to stand 300 pound pressure, and is 16" in
Giameter 40" long, and has a cubical capacity of 48 gdal lons. The
filler pipe is so loucated that not more than 40 gallans 2r ge
cline. o=xn be put in tark at any cne time. COpenings for sury
line, overflow line 2ud vent pipe are proviaeu. Ecc Suply
is screened on the lower end.

| it T

o R 4

J C

The tank must be irstalled on the upper deck, securely
ragstened in its saddles and so located t rat there willbe &4 free
circulation of air all around it. The vent pive must have no
angles greater than 4J gegrees and must extend to the atmosphere
not less than 10 feet a2beove the highest house, and i%s ugner end
nust be provided with a #y" bend screencd with wiie gauze.

The bottom of the tank must not be more than giz feet below
the top of the vacuvum tenk or there will not be sufficlient suction
to draw up the f:el. n the overflow from the carburzior is
gravity drain only, tae top of the tank mist be below the top of
the carburetor,

o

INJAL TYPE UNIT.
(MODEL E)

DESCRIPTION

The Menual type Unit is of the same capacity 1500 wat*s, (Fig.
36) and the same voltage, 110 volts, and has embodied almost all
the features of the automatic type except the automatic switch «nd
starting battery.

WHEN WRITING GIVE MODELsAND SERIAL NUMBER OF YOUR UNIT.
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MANUAL TYPE SWITCH

‘he main line switch &nd fuse punel is encased in a pressed
steel box. A contrul lever caxtendsoutward for opening or clogllg the
knife switch without opening the box. A srall push batton is aliso
proviced on the end of the swi tok bux for gtopping the Unit. Toere
are two extra wires leading from this butfon which can oe lead to
any remote pldace, away from the installation for stopping without
neceegsitating < trip to the Unit. BSee Fig. 36,

STARTING UNIT,

When starting the Unit crank the gas engine by means of the
hand crank and raise the choker knob shown in (See Tig. 36) until
the Unit has commenced to fire, then relecse the choker and ail.w
tac Unit to {unction,

STUDBING A MANU-L TYPE UNIT.

lierely push in button (see Fig. 56) on switch or renote guntrol
button located away from the ingtallation, this will ground t he uag-
neto and Unit will stop. Keep the button pressed IN until the Ilant
is actually stopped. If the button ie released before tne Plant is
stopped it will start up again.

FAILURKE T0 GEILRATE

If when first starting, Unit, it faiis to generate cuirent
at a nomeal speed of about 1000 R.P.Li, the cause wiil most Likely
be to loss of residual :magnetism due to shocks and jars sustiined
during siipment. To restore the residuai magnetisa it is only
nececsary to trm & morentary short circuit between one of the pegi-
tive and one of the nczative brushzs on the machine. This can Le
done by holding a piece of wire so the ende of game will ecch
touch a positive and negative brusn, when the Unit ig cpenuting.
The wire must be instantly removed as soon &g current is gener.ted.

The residual magnetism can also be restored by connecting
the terminals of any low voltage battery betwecn the positive ard
negative terminals. The hattery conunection mist be removed iuredi-
ately as soon ag the plant genecrates.

Gal BIMWING TWITS LODLILS
MUOLLS DE e WA

Model DA and BA Units arc eguinped with tlie necessary atlach-
ments for using either gasoline, artifical or natural gas. 1T 1t
is desired to equip a D or K gusoline Unit to operatec onsis, audition-
al equipment wilil be needed.

WiEN WRITING GIVE MODEL AND GERIAL NUHMDER 0¥ YOUR UNIT,
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UANNER OF SHIPEING

Waeli ordering a Cus valve attachment for a gasoline Xohler
Power and Ligat Unit the shipment will consistof the followin:
parvs cisassembled for the purpcse of convenience in paclkinga

Cylinder Head Cover

Carourztor for gasoline, natural or artifical gas.
ChoXker, combination vent and air intake.

Gas governur valve including pliate for bolting down.
Copper connections.

HOW TO INSTALL

To ingtall a gus governor to the Kohler Unit it will be
neccssary to remove the old choker, carburetor and cylincer nead
cover. These parts cannot be used with t his attachment.

Then place the new cylinder head cover, carburctor and choker
in the same position from which the others were remouved.

Remove tlie nuts holding Unit to concrete block and place basc

plate in position owver noiding down bolts after which tighten
nuts securely.

Insert copper tubing connections in their proper positious,
and tighten all nuts making sure 2ll conunections are tight.

After these instructions have been carried out itne attachment
1s ready for adjustment. See ¥Fig. 9.

DESCRIPTION OF GAS GOV.URIOR

Carburetor is provided with a needle valve lock, the position
of which determines ihe kind of £ uel to be used.

Choker is a combinatvion vent and air intake s0 desigped uha?
the proper mixture cén be attained for the most efficienl opzrétion
of the Unit.

Gas governor vaive 1s a regulator determining tlie amgunb of
gas (artificial or natural) flowing to the carburstor. Tuls' _
control ig actuated by the amount of vdcuum produced by the Uanit.

PARTS TO BE PROVIDED BY CONSUXER

.

Below the gas governor vaive is & 3/4" pipe taread opening 1o
vhich the gas supply line ic atteched. As most gas carries with 1§
a certal n amount of moisture, & trap of not less than 3 cubic inches,
made of 3/4" tee and nuipple with a pet cock for draining purposes
ghould be put as close to the intake cpening sy dssible. =~ shut
of f cock should be put in the gas supply line close to tne T rap.
(These parts noti supplied by manufacturer. )

WHEN WRITING GIVE MCODEL sND SCRIaAL NUIBLR OF YCOUR UNIT.
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Above the cioker is a 3/4* pipge wnion; to this opening &
3/4“ vent pipe saculd be connected and lsd out of doors by the most
?1rect route. The outier ene of this vent pipe .mst loock dovmward
GO0 prevent water enterivng. aAs tuere ig a strong suction thru tiais
pipe 1ts outer era snould he pravectad by a screen of amplu area
o prevent foreign manter being crown in. There should be no
pecksts or traps in tais nire And it must be well supported with
Egnggrs to prevent undue sirain on cylinder Ihiead cover. {Iiping,
fittings, and screen nct supplied by menufacturer.

ADJUSTIENTS FOR DIFFAREYNT PUELS.

Proper adjustment of the gas governor is essentiil before
efficient nperation of the unit is &ttained. This adjustment will
vary sorewiat, depending on the quality of the gas in the localiily
in which the unit is installied.

The following suggestions provide a basis on which to work
while adjusiing the gas yovernor valve. The letters appearing in
Lie following instrucvions refer to Prg. 39.

GASOLINE aADJUSTIELTS

(1) The 1/2" vent and aix intake valve "4" rmust be open so
that the Numeral "O" will ve in line with the raised nerk on valve
body.

(2) Carburetor nieedle valve lock "B sunould be in rdsed
position.

() Choker vent sleeve “&" should be closed.

(4) The 1/4% glote valve "D“ should be closed.

ARTIFICAL GaS aADJUSTILNT,

(1) The 1/2% vent and air intake valve (&) should be turied
until numeral 2 on dial is in line wich raised mark on valve body.

(<) Corburetor needle valve lock (B) should be in depressed
position.

{3) Choker air vent sleeve (C) should te slosed.

(4) The 1/4* glote vailve (D) should be open about two turns.

NATURAL GAS ADJUSTHDHTS

(1) The 1/2% veat and air intake valve (4) rhould be turned
until the numeral £ on dial is in line with raised marix on vealve

{2) Carburetor ncedle velve lock (B) should be in a
depressed position,

(3) Choker air vert clecve (C) should be oven avout 1/16 of
an incii,

(4) Thne 1/4" Globe valve (D) snould be opsn about 1/4 turn.

Tach of these regulating devices, A, 3, C and D. must Le
adjusted to secure tine test results waen starting fron eidlwr a
cold or hot conditicn and to gecure the maxinum power f{rom the unit.

WHEN WRITING GIVE #OLEL AND SERIAL NUMBGR OF YOUR UNIT.
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Units in Multiple
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MANUAL COWITOL GAS UNITS

The operation 2and adjustments of gas governor used on our
nanual type uvnit e practically the sane as the aulomatic except
that it i3 recessary tc crank the unis by lz2nd.

vhen cranking the unit manually, remove magreto ground wirc,

reisc choker ane plaec thurtb over choker vent, (C). Then spin crginc
rapidly with nsios craik uncil diapnram in governor valve lifis wnd
gas {lows to carburetor.

IIPURITIES IN GAS (NATURAL AND ARTIFICAL)

In some lccalities natural or artifical gas contains & large
Pﬂfccntaﬁt 0f tar or sulpher which is very detriment2l to the success-
ful cpzraticn of the unit. The mechanisa of the gas governor will
in time become inoperative by being coated with a guwmy substance
whlch will‘jntﬁrfer with the proper regulation of the fuel. ‘ien
tar is noticcd in the fuel it ig advisable to consult some locul
gas mamudcturing plart regarding some method of removing these
limpurities, .

MULTIPIE SWITCH

The Multiple Switch is a device that automatically goveras the
starting and stopping of Automatic “ontrolled Units; and 1g iastolled
wacn two, three or four Automatic Units are connected for perallel
operation on the same line. Jee Fig. 40.

When one or more walts are instélled for rmultinie operation

the first unit is started automatically by turning on a light or
power darpliance. When the load on the first unit inereasces to tbout
14 anmpcres, and induction coil mounted oa the multiple swiitch is
sufficicnily energized to attract its: armataure, ‘“he closing o
tuis coniact causes the second uwnit toc auateosabically star. up wnd

sswne itls share of the lcad. The thiri erd fouvia uribs ere siarted
in the same munner, the riulitiple switch functicuing ard 2ntemisical-
ly starting addiZioral ualts as thz leogd Sncresizé Gndidi &il 4. .5t8
are in operaticn, each of which will carry its proporiiocasl sunse

of the load.

As .he load decreases the Multiple Switcn functicns in the
same manner sticpping tkhke units automatizally wien their zcrvaices
are no longer required to sumply the amount of current used, ithe first
unit stopping when the last light or a2ppiiznce cn tue line is turned
off.,

OPERATION OF AUTOWMATIC COI'TRITLED UNITS I WMULTIPLH

By means of the Multiple Switch sbove dascribed two, threce or
four units may be installed for parallel cperaiion vo worl in imison
on the same circuit. The capacity of oae uvsit is 1300 w*ts ana tne
total capacity willibe 3,000, 4,500, cr 6,C00 watis depancing y.on
the numbecr of units installed. Each uwnil is providaed wisie 8 s@rt-
ing pattery and the starting and stopping of tvhe unl.e 1s carca 10T
autoratically according to the amount of load carriea on the line.

WHEN WRITING GIVE MODEL AND SERIAL NULEER OF YOUR UNIT.



OPERATION OF IIANUALTL, COWTEOLIED UNTTS IN MULTIPIE .

Any number of Mauual Controlied Units may be connected in
parallel for cperation in vnigon uvn the same line, Manual Control-
led Units are not started aud stopped auntcmatically, and Multiple
Automatic Controlled Switches cannct be used. Where two or more
Manval Units arc Lo b2 operited on the same iine they must be con-
necved with an equelizer wire in which is a single throw knife
switch. Bach unit must be started wanually as required and vhe knife
switch in egualizer line closed as soon &s the units are thrown
on the line. The units rust be stopped manuully.

Full instructions for the installation and cornecting up of
two or more units in parallel with Automatic or Meruval Control will
be sent on request. '

DIAGNOSIS OF TROUBIE AND THRIR RalEDIHS
KOUIZR POWER AND LIGHT UKIT3. MODEL D & E.

Kohler Power & Light Units are correctly designed and con-
structed of the best material by skillked mechanics under the super-
vision of engineers wiho have kad years of experience in the con-
struction of gasoline motors and elsctrical machinery. Baclh unit
is thoroly tested before shipment from factory.

If installed under proper operating conditions and givern the
care which all mackingry of this kind must have, they will give
long, dependable and econouical service to their owners.

It, however, the unit is not properly installed under con-
ditions that are reasonably favorable for its operetion, or does
not receive proper care, satisfactory results cannct be expected,
and sooner or later trouble will be experienced.

If conditinns are not right ard the unit is nct Tvnctioning
as it should, certain symptoms willappear. In the ToLloving L4HS
are given various symntoms and the cause that is respousiole for it
and the remedy to apply.

Do Not Proceed Blirndly. If the unit does not overate as i¢
should, note carefully how it acts. Turn to the sym)>tom exhibited,
find the cause and apply the correct rermedy. Remembzy that dirt
in supply line strainers or carburstor jets, waier ia ‘he gasoline,
fouled spark plugs 62 choked exhavst pipe or muifier is responsiltle
for most of the difficulty experienced with gasoline engincs.

WHEN WRITING GIVE LOLEL ~ND ZNRIaL KUMBCR OF YUUR UNIT,



I UNIT FAILS TO CRANI

l.

o

4"

-A4-
AUTCMATICALLY

Safety Switeh diserngegsd, indicated by the fact that
the Llack button on T.ot cf switch Dnx projects out-
vEard 4ocun as<e itoch.,  The safsiy svi toh protects the
grarting ecachsoy Trom exkanation in oise ,he engine
gaila % Fan lure of e ine Lo gtast may be
due : ov causes, amuag which ar re: (1) 1ack
ui f_,-'n.-.. 8 ..ML-_.I‘ L3 giseling; ::; fouled .)_,_-'lrk
plug spark; (E) magreto wircs impreperly
oLt a Spax Q‘Lg{;s; (6) immreper valve adjust-
nent.

If engine fails to start in about ove minute, the
sefoty swiltnsh will break vhe cranking cirvcait. When
Liie mRroens, firs 5 the ceuse tor failure

ertain
Ler has been remedied,

5 then
attempting to siart.

See Fig. 28.

Safety Switch may d1sewpage if bearings are too tight

or i¥f brizating nil is congealed, putiting an unusual
arain on the cranking circuit.

YWzaX Batitery.

ahonld bz

Syarting tattery under normal conditions
w2pt chorxgod by thne generator, a portion of

ite r:-:.. rent veing shanted inte batiery. It should
registcr 1.#280 when fuily chargzd. IT gravity falls

below 1.200, battiery is dizcharged and needs attention.

efective lamm or appnliance. In
start automsiieally when lamp or appillance is turned
on, test oant wiih others to make sure that the fault
dces nol lie with ths lamp or appliance. '

cagse plant does not

Corroded or lnose battery comnsctiocus.

Open eireuit ian wiring system. Examine for loose con-

nectiny ‘:."-‘-"*v" wrgg, open switeh and urnt out
fupes. If fuses are burnt out, ascertain cause.
Governor Ewitch out of order. (see Figure 23%)
Goveragor Gwitea contact points should ne tageiner
when thie plavt is ddle, so Lhe batiery eizcuit can
flcw acroas the nrptact puints and tlus crark the

plant. Tae fello the 3 low of

ie
0 s may ehop
the current and gﬁ.w nt ysing of rat tury cixysuit:
(1) dizty contact peints; (2) bent or week governor
swi tch springs; {®) Lloose

governor contact plug;
5

)
broken switen Lody; ) sicp screw for gevernor

(4)

arri aavancaed toco far; \6} breken or improperly cone-
nected goveruor switch wires. & mormon szase of
failure of governor switeh to function a1¢ that stop

serew is in tco

far so that switch points cannot
close.

WIEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR

UNZIT .
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Generator not functioning properly. The following are
causes for non-functioning of the generator: (1)

¢arty comutators:  (2) wern, broken or sticking brushcs;
(2) broken bruse springe; (4) sroken or locse wires;
{5) zZrcund, ¢i02t zircult or oypen circuit in armature.
Towinz So6 Norv cLroulte In Lae arns ‘ure are cuused

by rovgn nefndling, water or oil so&kin, insulation,

cefecmive insulation in enils, crushed lead wire or

foreign substances lodging between commutator bars,

An onen circult nmay be caused by wires being vurned

dve to short circuit, leads not scldered properly

or sclcer broken away.

Autonetic Switch In-operative. The following might
cause failure of switch to operate: (1) wvelay coil
burnt out. This coil 1ifts Armature “AY when piant
is started; (2) the battery charging coil burnt out;
(3) contact Point "D" in switch making poor contact
with arsature "A"; (4) contact points "K" and “s“
have vpoor comection; (5) megneto ground plate in-
cperative, due to binding, dirt, foreign substances
or {rom being bent. (See Figures 33 und 34 illus-
trating) (6% open circuit in 3rd circuit.

Engine does not turn freely, due to: (1) pistons
corroded and seized; (2) water in eylinder; (3)
crankshaft out of alignment; (4) foreign nmatter be-
tween armaivure wnd generator; (5) tight bearings;
(6) congealed lubricating oil.

II. II0TOR CRaNKS 3UT FaILS TO START

l.

4.

Lack of fuel. ITailure of plant to receive & supply

of fuel may result from the f ollowing causes: (1)
water in gasoline; (2) no gasoline in the sunply
tank; (3) leaky or punctured supply tank; (4) clogged
supply line, due to dirty strainers ir t72e sunply

tank, carouretor, vacuum tank or at crlinder hefd;

(5) &ir lcaks in supply lihe connection. ) le2

in bottom of inner shell of vacuum tauvk caused Ly
corrosion. If mein fuel tank iz pot preperly vented,

e —

--fuel will not te drawn freely.

h

Clogged Carburetor: (1) sticking of needle valvé in
the carbureter; (2) excessive choXing Jduc to gtick-
ing, rusted or bent valve or stem; {(J) clogged main
or compensating jets duz to foreign supstaace in fvel.
Avoid use of wvarnish or paint goens as fuel contalners.
Vacuun Tank In-Operative, wue; (1) dirty or bent valve
or stem; (2) jarmed or lezky vacuum tank flcat; (3)
clogged suction or air vent pipes; (&) fliupper valve
or air valve not seacving; (&) ieak in btottom of inner
shell of vacuum tank caused by corrosion.

Defective magneto due to: (1) over-oiling, wnich
causes dirty distributor'brushes; (2) d¢irty rotating
disc; (3) dirty collector ring; (4) worn or im-
properly adjusted breaker points; (5) 1loose or
defective cwbles; (6) short circuit betwecen brushes
caused by crack in distributor plate.
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5. Defective, cracked or fculed spark plugs. Points not
adjusted to 1/32" gap.

Cu
a

Txcessive choking dve %o {1) tent or unadjusted choker
vaulve stem; (2) bolv 91 choker out of alignment; (3)
gecrew in kot air uwanifold not removed in hot weather,

(4) chnier maniroid out of aligmmen

7. Inmproper timing. Instiructions are given elsewhere
for timing. Check motor in accordance with directions
given.

8. ©Spark plug wires not comected to magnctc calbles
properly. Iotor fires 1, 3, 4, 2.

€. Improper valve adjustment due to (1) worn or bent push
rocs [2) worn or broken rocler arm adjusting screws;
(3) broken rocker arm support bracket; (4) sticky
rocke: zrmg; (5) loose cylinder head. Check valve
¢learance in accordance with ingtructions given else-
where in book.

10. Motor too cold, combined with use of a low grade of
fuel.

1l. Weter in cylinders due to {1) leaky cylinder head
gasket; (2) cracked cylinder block or head; (3) con-
d&n54t¢0n fiom a long exhaust line not fitted with
& water drain.

III. MOTOR CRANKS SICOWLY UNDER BATTERY CURRENT

This may be duz to the following causes: (1) weak

battery; (2) use of too heavy motor oil; (3) partial
grounéd in the armature; (4‘ open or short circuit
in arnature or field coil; 5) short circuit in third

cirsuit of automatic switch.
IV. NOTOR STARTS BUT MISFIRES.
Caused by the following: (1) dirty, defective or un-

ad justed spark plugs; (2) defective or crnured nag-
neto cables (fivivng order is L-5-4-2); (3) defective

magneto; (4) impronsr timing - Lca:;K tining in
acco“acnch with irncicuctions.). (§) pcor compression
cauvsed by smcorad vyLuuv_lﬂ, le&ky ”‘lTra, worn W
defective piston riags, iz1ly aparx pluz poskety, de-
fective cylindex readd. Waer r2nlaecing cylinder

gasket, shcllac botn sides Lelore zeniacing, but be
careful noi to uge toc much shellag, especially around
the c pening for the ceylinders. {(6) tarysts out of
adjustmenvy, giving tou much or tea 1i ttle ciearance

for the valves; (7)) weak or hroken valve squnbs;

(8) bvent, worn cor sticiking valve sters; (9) air leak
between intake manifold and carkburetor; (10) weter in

gasoline; (11) exc2ssive lubricatian; (12) mixture too
lean, (main compensating jct or spray nozsle saould be
set in center of venturi tube): (13) choker oalve
caugit up, causing to0o rich mixiuvre; (14) vacuum float
inoperative; (15) water im cylinder.

T e e  —— @ i e W s T
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V MOTOR ALTRRVNATHLY CRAMNKS AMD STARTS

Caused by (1) grmall arm wirked “Pattery Charging Cone
tact" (¥) in autcwactic switch not making proper cone
tact,. This arm shnuld make contact L/8" prior to
time contect marked Generator Relay Switch (M)close
See Fig. Z24. (<) air vent in veacuum tank obstructed.

VI UNOTOR BACKFIRES THROUGH CaRBURLTOR

The fcllowing are some causes for backfiring: (1) cold
riotor; (2) mixture too leaa due to clogaging or improper
setiing of main compensating jet; (2) poor grade of
gasoliue; (4) air lcek between the carburetor and
cylinder nead; (5) dirty gasoiine; (6) leaky or im-
pronerly ad justed intake wvalvegs cdue tc ovent or worn
pusi rcdgs, broken rocker arm adjusting screws, bent

or defective valve stems, excessive cutrbon deposits

on valve seat or stemy (7) improper timing (see article
on niming); (8) water in gasoline; (©) chcker not func-
tioning vproperiy; (i0) obstruction in exhaust line due
to collection of carbon or foreign matters, frozen

cr condensed water, or exhausting of gas into closed
area; (1l1) spray nozzle not in center of venturi tube
of carburetor.

VII MOTOR KICKS BACK WHDEN BEING CRANKED BY HaND

This condition may be caused by the ®llowing: (1)
magneto advanced too far; (£) improper meshing of
crankshaft gears and marking within the letiters "“O"
and "s" wiich should coincide with the crank ard
cam gears; (3) water in cylinder.

VIII ENGINE KNOCKS

Knocking in engine may be due it thefellowing causes:
(1) excessive carbon in cylinders from using pour
grade of fuvel, obstruction in exhawgt line, leaky
piston rings or defective spark plugs; (2) magneto
incorrectly timed; (%) connectirg rod or mein hear-
ing ourned or worn; (4) looge wrist pin 2r bugaing;
(5) i1oose piston; (6) loose generator hall hedring
due to lasgk of lubtvination, wear nr improper & ilgne-
ment: (7) ioose gz2re ou crankshi’t, camshaft or
magn.tc az2dve shaft; (8) lcosz wegnetlo coupling;
EQ) aewvy overload; (10) weak spring in 2 il puwap;
11) weak velve springs.

IX MOTOR LaCK FOWZER

The following may cause this condition: (1) mixture
too rich, due to obstiuctions oi reedle valve, leaky
float, or hert or worn needle valve or axle;  (2)
nixture too lean, due > partial cbstruction in gas
supply; (3) low grade or cirty €uel; (4]} cold mouor;
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(5) poor comprecsion; (5) excessive carbon; (7) im-
proper valve adjustment; {8) choked exhaust pipe or
mutiler; (%) deisctive or broken spark piugs; (10)
defeovive nsene ‘11) wezk or broken valve springs
(12) bear or sticklag valve sten or yocker arm; (13)
lack of weziestizv because of no o0il, oil lines
clogeged o1 pumy not operating; (14) tight bearings;
(15) carburetor lever adjus ted so as to run uanit slowly.

X ENGINE OPERATES BUT SPELEDS UP AND SIOWS DOWN ALTERNATELY

Thigs may be due to the following causes: (1) partial
obstruvction in the gas supply; (2) cold motor; (3)
leult tetween carburetor and cylinder head; (4)
puactured vacuum tank float; (5) governor mechaniem
sticlking or out of line; (6) clogged vacuum tank air
ventu.,

XI UNIT RUNS BUT FAILS TO0 GENERATE

Test for the following: {1) poor brush contacts on the
commutaior due to dirty comautetor, sticking or worn
brushes or high mica between bars; (2) open circuit in
the internal wizag systen; (3) open circuit in field
coils; (4) onen circuit in automatic switch in coil

"L", (Sec Figaires 3% and 34); (5) open circuit in
automatic swisch at contact point “"ii"; (6) shorted
cormutator bars due to material lodged in slots.

XII TLIGHTS FILICKER AT NORMAL SPELD

The followiag wre causes for tlis condition: (1)
dirty or rough comnutator; (R2) sticking or tight
brushes; (3) hign mica; (4) faulsy ignition due to
defective spark plugs or defective magnete; (5) high
or low cormutator bar; (6) hole in ell fuel intoke
on tcp of vacuum tank too large.

XIII MOTCR FAILS TO STOP

When all eppliances are turned cff ard if you have
checked carefully to make sure that no appliance isg
still in use, leook for the fellowing: (L) magaeto
round bruvsh, corraded o» dirvey c¢r not making contact;
2) spring in gmound bruch weak: (3) ground wire
leading from antowatic switoh 0 magneto broken or
discemnscted; (4) sccntect points Yo of autoumatic
switch (sce Figure %%) not malting contact with
magneto ground plite; (5H) magnesto ground wirc dis-
connected or broken; (6) armture “A" does not
drop when last lamp or appliance is turnea off due
to the fact that tne hingcd pin is bent or residual
magnetism renaining in the coil holds up the plave;
(7) conteact "P* is not complete duve to being burnt
off or bent; (8) short circuit in the external wi r-
ing system due toworn inguiation.

WIEN WRITING GIVE MOUEL AND SERIAL NUMEER OF YOUR UNIT.
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XIV LOW VOLTAGE

XV

MOTOR

(1) Cold santor; (2) spezd too low, due to carburetor
vperating lever not oeire najusted proerly; (3)
excessive vock meesure in exbayst line due to muffler
being clogesd wrid carben; (4) viniling or sticking
conditicn in govervor mechanism preventing throtile
valre from moving freely; (5) overloud, short circuit
or ground.

£, 1k

RUNS TOO FAST

(1) A sticky or binding condition of tnrottle valve
mechunism preventing vie goveiaor from giving ac-
curate conirol. (2) carburetor throttle lever not
ad justed properly.

XVI MOTOR CONTINUEZS TO CRANK WITH SERVICE SWITCH OUT

Points "C" and "D" in the automatic switch, making
contact with armature "A" cause the unit to crank
until the safety switch disengages. (Sece Figures
33 and 34).

XVII ENGINE OVERHEATS

This may be caused by the following: (1) Xack of
water in radiator; (2) poor circulation in radiator
due to deposit of mineral scale. (This scalie may

be removed from radiator by use of a sclution of

sal soda and water and flushing). (3) fan beit
slipping and fun blades bent; (4) excessive car-
bon causing preignition; (§) improper tining;

(6) 1lack of lubrication; (7) air passages clogged
with dirtv and dust.

XVIII PISTONS PUMPING OIL

This may be due to (1) lesky valves; (2) oil level
too hign; (3) piston rings sticky, broken, or in-
effective dve to loss of tension; {4) c¢:-linder

walis scored cr win; (5) vrirges fit too keosely
in pigton: (€) o031l dip of s neshing v = 490

great; (%) poor quality of oil or diluvicn of oil

by fuel; (8) defsctive ignition either spark plugs
y ’ L, O &

or magreto.

XIX MOTOR RUNS AT SLOW SrEED

This condition rayv be due to: (1) misadjustment
of throtiie arny Lo carburetcr feeding insuwificient
gas; (2) poor compression: (3) retarded spurk;
(4) cefective ignition; (5) obstruction in gus
supply.

WHEN WRITING GIVE MOIEL AND SERIAL WUIER OF YOUR UNIT,
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