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BEFORE ANY GENERATOR IS SHIPPED FROM THE
FACTORY IT IS THOROUGH LY CH ECKED FOR PER.
FORMANCE.,The generator has been run long enough to
seat the brushes so that good electrical contact is made be-
tween them an'd the slip rings or commutator. The governor
and carburetor are then adjusted and with the generator
loaded to its futl capacity the voltage, current and frequency
are carefully checked. The electrical load is then turned off
and the voltage and frequency are again checked. NO GEN-
ERATOR IS SH IPPED U N LESS IT PRODUCES IT FU LL
RATED CAPACITY, NOR UNTIL IT HAS PASSED OTHER
RIGID INSPECTION TESTS.

Factory tests were made using the type of fuel specified on
the shipping order. Most engine generators are made to burn

INTRODUCTION

NOTICE REGARDING ENGINES

gasoline and were checked with this fuel, but in the event
LP gas or natural gas was specified, this fuel was used in
making the tests and the carburetor has been properly ad-
J usted f or best perf ormance over the entire load range. lt is
suggested that if any carburetor adjustment or other adjust-
ments are necessary that they be made after the engine is
warmed up thoroughly.

lf upon installation a new generator does not work properly,
ch:ck all of the electrical connections and the generator speed
before concluding that the generator is not perforrning satis-
factorily, When unpacking the machine, be sure to inspect it
caref ully to see that no damage occurred in transit. lf damage
is noted, notify the transportation company immediately and
have them write the nature of the damage on the freight bill,
so that a claim can be filed if necessary.

This instruction book covers only the generator-not the
engine. See the engine instruction book regarding any problem
pertaining to the engine.

BE SURE TO CHECK THE OIL LEVEL FREQUENTLY
AS SPECIFI ED lN TH E ENGIN E I NSTRUCTION BOOK. The
engine was made by a highly reputable manufacturer who
has established an excellent world wide engine organization.
Engine service is very likely available from a nearby author-
ized engine service dealer or distributor-check the yellow

pages of your phone directory under Engines or ask the
dealer from whom you purchased the generating plant.

The rated power of each engine generator is subJect to and
limited by the temperature, altitude, and all other conditions
as specifie,d by the manufacturer of the applicable engine. En-
gine power will decrea'se 3Y2% for each 1,000 feet above sea

level, and 1% for each 1OoF. above standard temperature of
600F,

A Guoronlee Registrqtion Cqrd is enclosed wirh this lnstruction MonuoJ. This cqrd
must be filled in ond returned to the foctory within tO doys of dqte of purchose.
You will be sent lhe worrqnty which shows your Worronty Registrqtion Number.
This number must be given if worronty service is to be considered. The guoronlee
is void unless lhe Guqrqntee Register Cord is returned.
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LOCATION
For best service from a permanently installed unit there are

several factors which should be taken into consideration in
choosing the best location.

1. MOISTURE. All electrical equipment should be protected
from excessive moisture. Failure to do so will result in de-
terioration of the insulation and will result in short circuits
and grounds.

2. DlRT., Foreign materials such as dust, sand, lint and
abrasive materials have a tendency to cause excessive
wear, not only to the engine parts, but also to the gener-
ator parts, particu larly the brushes. lt is, therefore, im -
portant that the unit be installe'd,in a reasonably clean
location for best service.

3. H EAT. All engines give off considerable heat when they
are runn ing. Since the engines used on these generators
are all air-cooled it is important that the temperature of
the room in which they are located does not exceed 1100
or 12Oo F. Cross ventilation, provided by the opening of

-doors, windows or louvers is recommended whenever pos-
sible. Where natural ventilation is inadequate a fan to
boost circulation should be installed.

4. COLD, Engines start easiest when they are not subJected
to extreme cold. Engine-generators which are installed to
operate automatically should preferably be located where
the temperature does not fall below freezing.

5. EXHAUST. Exhaust gases from gasoline engines are ex-
tremely poisonous. Whenever an engine is installed indoors
the exhaust fumes must be vented to the outside. The
engine should be installed at least two feet from any
outside wall and the exhaust recommendations given in
Figure 1 should be followed. Using an exhaust pipe which
is too long or too small can cause excessive back pressure
which will cause the engine to heat excessively and
possibly burn the valves.

Where exhaust noises are to be kept to a minimum an under-
ground tank made of an old oil drum can be used success-
f ully if installed above the ground -water level. A so gallon
oil drum vented above the ground and with the bottom knock-
ed out or pierced with holes-is satisfactory for this purpose.

MOUNTING ON BASE
All engine generators should be mounted on rubber in such

a manner that the whole unit is free to move upward and
downward slightly. Failure to provide a resilient mounting will
result' in excessiVe vibration, more noise, an,d premature fail-
ure of parts which may be damaged by excessive vibration.
WHEN B,OLTING ANY ENGINE GENERATOR TO A CON-
CRETE BASE OR ANY OTH ER BASE DO NOT TIGHTEN
THE NUTS DOWN SO THE RUBBER IS COMPRESSED -instead, leave about /s" space between the nut and the frame,
then put on a second nut, tightening it securely while holding
the first one, so that both are locked securely in place. Rubber

Figu re 2

shock mounts, as shown in Figure 2 are supplied for 3500,
4000, and 6000 watt 2 pole and 2500 watt 4 pole generators but
can be supplied for smaller generators (Part No.24188 Bag of
Rubber Shoc'k Mounts), Figure 3 shows how the square rubber
pads are used on any of the larger size units.

Pipc running horizontally must bc adeguately
supported by steil straps. Noise tiansler can
be kcpt to a minimum by wrapping with rubbcr
at point.of attachmcnt.

Ftexible exhaust tubing should
be used to minimize v-ibration
transfer. Can be used horizon-
tally, vertically or at a slant
but kcep it in a fairly straight
Irnc to prevent excessive strain
on wcldcd end connections.

Keep number of
elbows to a
minimurn

T h e National
Board of Fire
U ndcrwriters
Standard f o r
the Installation
and Use of Combustion Er?gines and Gas Turbines statcs:

"Exhaust pipes passing directly through combustible walls or partitions shall bc
guarded at the point of passage by one of the following methods:

a. "Metat ventil,ated thimblcs not lcss than 12 incbcs larger in diameter than the
exhaust pipe; or

b. "Metal or burncd firc clay thimbles built in brickwork or other approved fire-
proofing materials providing not less than t inchcs of insulation between the
thimblc and combustible material.

"Exhaust pipea shall be connected to or pass inside of a metal, masonqr, or factory-built chimney when thc exhaust gases go through a floor, ceiling, attic or concealed Bpacc.When an cxhaust Pipc is connected to a chimney, a mufflcr shall be installcd bctwecn theengine and the point whcre the exhaust pipe entirs the chimney. The 
"th"u"a 

pipe sha11 Lextended up into the chimney bcyond any othcr flue collars fr6m other tuel-uurning 
"pp1t-anccs which are vented into the chimney."

The size of thc exhaugt pipc to bc used dcpcnds upon the length of thc
run:

If the cngine If thc length of thc exhaust .run ir:exhaust holc is: up to i ft. - 5 to li ft. ' - il to ZO tt.
r/2 inch urc Y:,-piW use -%i- piW use I ,, pipet/a inch usc -N: iiw ""o l:.: iii" ure l/a,, pipeI inch 1rc l_.:: i,ii' ,'zc !/;i.i1oe u* t/a,, pipcU/a ineh rrrc l%" iiic u* tt/"','pi|. urc 2' ,, pipc

If condensed water from the exhaust can run back into the
cylinder', make a "condensation trap" using a T connection,
piece of pipe and a pipe cap with a petcocli in it as shown.

-3-
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Table 1 and Figure 4 give the information needed to mount
a unit on a concrete base.

Figure 4

TABLE 1

DI M ENSIONS

F

{'6( ln I nches)

GH
Bolt Bolt Ht.
Dia. Above Goncrete

\#

CO NC R ETE

Figure

M odel

32 22 24 13rta t/t
12 2rlo

1205WS

32 22 24 13rta t/t
12 2r/o

1ows

12 18% 13rt Yt 2r/o
9WS 27 22

5
T61219 17'/' 10 3/" 31/4

6WH-F 26
E

-J-l612 18% 13rta 2rlo
sws 27 22

_5_
l61219 11t/o 10% 3r/o

48H 20
_5_t61219 11t/o 10% 3r/o

4WH 20
5

T6'1219 17 3/s 10r/, 21/4
3O5WS 26

E
_J-t51219 11tlo 10r/o 3r/o

2O5BS 20

A and B be 24u. This w ill allow for ventilation and f reedom of movement around*lt is recommended that dimension
the unit.

urppe with
rvorr tank.

d\
ta

Kit
in gs

neci

in
'ank
ipe'
ly is
nd

rl

,sK
lo'
nsis
rcall

by

ref (

rsed

asl
ll r

lnsi
oca

bl

her
ase

rqur
;erv

ied

tg

lgr
rpp
)U ht

dart
dlo
'ent

Co

plie
rit
tem
?S€I

ma
a

rnd
DUr

eq
)sel

ll ie

ing

ing

suF
rou
nda
ed
ver

r(

ppl

Kil
ste
har

rh
p.

an
lp

r, el
resl

.rppli

udinr
akin
ll su
)rgro
;tand
lase(
rf Vt

lp.
sfer

Supr
;tK
syst
rrch:
rap
cap.
rit a

upp

udi
raki
ll t

erg I

itat
has
)r
lp.
sfe

(Su

;t
syr

urc
rap
ca

,r it
all

der9
(Sta
chat
for
cap.

ansft
,y

s (St
tust
rst sy
pur(

,alled
l-ank
\s

I€r ct
Tn/
):
f:,):

J:i'
bles
xhau
hausl
P€r P

onT
;k in
Cord
'irino

ne
ta
Ti\
1€

,/\
il

:')
ir)

,J
y'l
rttt
abl
Exl
xha
ript
rion
lck

Ct

to
d

St

cl
m

A
dt
(s
cl

u!
st
p

T
n

dt
g

ien
nst
rI
e

-inr
1e

Fiil

p
Pip
/
rcy

Bat
Cal

E:
exl
pit

ati<
coc
ld(

'Qr
tn

rir
ne

L
lnl

e-(
y-i
voi
Lin
nl
Lir

1g

Ga
rn
r blr

ne
?y

rv
L

rn
It

in(

ic
ior
ml
ng(

o11

er,

ibr

Lrne
rn Li
Lint

ngF

Gap
onP
n bly
'genc
rlt B
lry C

ble
ofe
ard I

ensa'
ng cr

rf ield
and

grne
tory
serv
el L
turn
rnt L

nk
>kinq
p

rnt (
ctior
sem I

1€P$t

Volr

rtter
rxibl
"ts o

,ndar

ndet
,llin g

eenf

cKl n
p
tnt t

ctio
sem

nerg
Vol

rtter
exib
rts r

rnda
inde
r llin
'eenl
ita
llv.

uel
letu
I enl
'anl
ock
ap
lenl
ucti
,ssel

imer

2V
latt
: lexl
arts
tanr
)onc
ta lli
iree
uit
allv

att
lexl
r rts
an(

onc
alli
ree
rit
rlly

E
fara(
Re

FU

Re

Vr

Ta
Lo
Ga
Vr
Su
As
ET

12

Bi
FI
pa
st:
Cc

st:
Gr
du
ca

EN
f ac'

Re:

FU(

Re'

Ve
tar

Loc
Gal
Ve
Su<
Ass

Ent

12

Ba
Fle
par
sta
Co
sta
Grr
dui
cal

das
f itt
con

plied
ndT
rd Pi
ocall

nt an

Control

ied a

(all
con

edl
ade

oth
rcha

its in -

gs for
rctions.
n Un-
Tk Kit.
e, pur-
is used
I f iller

Kit)
other
rist of
t lly)
y in-

'COh'
ld lo-

A.

B.

c.
D.
E

F.
G.

H.
t.

J.
K.
L.
M.

N.

o.

R=-1 _L
8,h

(s
st
:,s
lur
'ra

c

uil
a

lCy

Bat
Ca

E:
ex]
pi

atit
coc

td(
lw

Figure 5



r-

ENGINE FUELS
"Remote start" generators are equipped with fuel pumps and

are designed for use with small portable tanks or underground
tanks. "Manual start" and ,,Electric start" plants are equippedwith engine- mounted tanks.

Figure 5 shows'a typical instatlation of an automatic rrstand-
by" generator. Many states and city codes require an under.
ground tank such as shown in this installation if gasoline is tobe used for fuel. ln standby service, the engine may remainidle for a considerable period of time. lf the gasoline has
evaporated from the carburetor, it becomes necessary to crankthe engine until fuel has been pumped up from the storage
tank. A one'quart reservoir tank is therefore recommended forstandby service particularly where the plant is started auto-
matically.

Figure 6 shows how a reservoir tank is connected to the fuel
supply. Fuel is pumped f rom the underground tank to the
reservoir tank. From the reservoir tank, fuel flows to the car-
buretor or overftows through the "return line" back to the
tank. The reservoir tank is factory-installed as an accessory
item. The underground tank and necessary pipes of connecting
and venting are supplied as separate kits. lnstallation instruc-
tions are supplied with such kits.

Above ground tanks are also available. The National Board
of Fire Underwriters recommends that such tanks be installed
outside of buildings and be used only with engines equipped
with f uel pu mps. They recom mend only integral tanks in
buildings. Such tanks shall be securely mounted on the engine
assembly and protected against vibration, physical damage
and excessive heat.

CONNECTING THE LOAD
NOTICE-AII 115 v. generators have one side of the A. C.

circuit and the negative side of the D.C. circuit grounded to
the generator frame. All 115/23O v. generators have the neutral
wire-of the A. C., circuit and the negative side of the D. C.
circuit grounded to the frame. For the safest operation con-
nect thJ generator frame to a grounding stake driven in moist
earth. Salisfactory grounding can also be accomplished _ by
connecting to a water pipe if such grounds do not interfere
with radio reception.

I. "Monuql Stori" & "Electric Stqrt" types
These generators are equipped with outlet receptacles for

convenienl connection of electrical loads. The output voltage
of each receptacle is marked on the panel face. Do not connect
anv load whose electrical characteristics differ f rom those
sp6cif ied on the panel or that exceed the rating of the re-
ceptacle or the generator.

2. "Remole Slq,rttt types.
To connect the load to these units, remove the cover from

the control box and connect the load directly to the generator
output wires as shown in Figure 7 (some large units have na
additiionaa q' x 4' box on the back of the control box that
houses these wires). These wires come up from the generator

through a hole in the bottom of the control box and have ends
that ire free or come to a terminal block permitting connec-
tion to the load. The black wire (or wires) are intended for
the ..hot" wire(s) and the white wire _ is "grounded" to the
generator frame. 'On Full Power 115/230 volt units one 'rhot"
ilrire is red and the other is black while the white is still
ground. For Full Power 115 volts, co-nnect to the black "hot"
ilrire designated as G1 and the white "ground" Wirq desig-
nated as GZ or G3,. All 115 volt loads should be wired to the
Full Power circuit which is of adequate capacity to carry the
full current output of the generator. Connections should be
soldered or secuied with an acceptabte type of connector and
taped to prevent short circuits.

On 230 volt, 3 phase generators, no attention need pe given
to polarity in corinecting the load to the receptac!es. lf. any_.3
phase moior is to be diiven by the generatoi, chec( the -di-
iection of rotation when the motor is- connected. lf it rotates
in the opposite direction as when connected to a po-wer line,
reverse two of the three load wires connected to the cap.--

BATTERY
A twelve vott battery rated at 70 ampere-hour or more is

recommended for starting t'remote start" ihd 'relectric start"
plants. This battery may-be made _by connect-ing lwo 6 volt car

batteries in series-that is, con -
necting the positive terminal of
one battery to the negative _ ter-
minal of the other. The remaining
positive battery terminal is Joined
to the "Pos.tt terminal on the
front of the generator and the re-
maining negalive battery terminal
to the t'Neg." terminal on the
front of the generator panel as
shown in Figure 8. All connec-
tions must be clean and tight.
Check the electrolyte (f luid) in
the battery periodically to be sure
it is above the plates. Never allow
the battery to remain in a dis-
charged condition. Some units in-
clude an ammeter located on the
generator panel wh ich ind icates
the rate at which the battery is
being charged.

Figure 8

These generators are basically alternating current generators
and although they produce enough direct current to keep bat-
teries' charged uhdbr most normal operating conditions, th.qy
are not intended to be used as battery chargers. Consequently
the charge rate is kept lq\ /-2pproximately 4 amperes_. AN-YOF TH E-SE GEN ERATORS CAN BE OPERATED SATIS.
FACTORILY WITHOUT A BATTERY. That is, if the engine
is started by cranking manually, no damage will result. by
using the geherator Ju-st as though a battery were connected.

Generators, when installed for standby purposes, must be run
periodically for a sufficient length-of time to_ keep the battery
bharged. A trickle charger, producing about 0.1 ampere is^rec--
ommEnded for keeping the battery in top-notch _condition. Such
a trickle charger will-not recharge a battery which has become
discharged bu[ produces Just enough current for the batter-y, if
fu!ly cliarged, to maintain a chaiged condition. Some trickle
chaigers db not have an isolation transformer but one side of
the Sattery is connected directly to the power line. The use of
such trickle chargers can result in serious damage and their
use should be avoided.

LOAD LIMITATIONS
The electrical load should be limited to the capacity of the

generator as liqted on the name plate. No fuses are provided. in
tlhe generator-all fusing is to bd done in the exterrial circuits.
SeVele over.loading for-a short period of time will not result
in damage to_ th-e- generator,- but lor.safest operation fuses of
proper size should be used to protect the entire system.

to ttctr
'3ttr0.80qrSt tlc

,reT

o@@@-

GENERATOR PANEL
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Figure 9

lf this represents a 3000 watt generator, a person could take
up to 1500 watts at 115 volts from A and up to 1500 watts at
1i5 volts from B, or 3000 watts at 23O volts from G; or he
could take up to' 3000 watts from C and the diiference be-
tween what h'e does not take from G and the rated output of
the generator from A and B,, but he woutd have to divide
that difference between A and B. This would cause problems
as you can see. A normal operator could damage the "ordin-ary" generator which is actually "half a generator" at 115
volts.

WINCO FULL POWER
The Winco Full Power feature is a patented feature de-

signed to give the owner full rated generator output from a
single 115 volt outlet or a single 230 volt outlet without the
necessity of having to carefully balance his 115 volt load be-
tween two outlets to keep from overloading the generator.
This problem occurs within the conventional generator but not
with'Winco Full Power generators. Look at Figure 9. This
shows a simplified drawing of the conventional or ordinary
dual voltage generator.

toads are primarily large motors which require qorg pow€r
than the average generator can supply, turn th_e switch to the
MAXIMUM pOWE-n position. Wheh in'this position, th_e Maxi-
Watt winding is in the circuit. Direct current (D.C.) is being
supplied to it from either the D.C. commutator on t,he arma'
tuiri or from a rectifier which takes alter"nating current from
an A.C. winding on the armature and change_s it to direct
current. (Different methods of obtaining.the D.'C. are used on
various niodels). This direct current flowing through the Maxi-
Watt winding' increases the magnetic f ield through whicln
the armature-turns, thus raising-the voltage slightly which
enables the generator to start larger motors than could other-
wise be started with a conventional generator of the same
rating. This Maxi-Watt winding, in effect, takes the generator
out of the ordinary "light plaht" class and puts it into thet'power planttt class.

WINCO AUTOMATIC CONSERVERS
The Winco Automatic Conserver is a device which automat'

ically slows the engine to idling. speed whenever the load is
rem5ved from the generator. Without an idling control the
engine must run at full speed at all times regardless of wheth-
er -all electrical loads are turned off or whether a small or
large load is connected. With the Winco Automatic Gonserver
thJ throttle controt lever moves out of the way when the load
is turned on so it in no way interferes with normal govgrnor
operation; when the load is turned off it closes the throttie to
ah idlins'position. lT DOES NOT CAUSE INCORRECT OPER-
ATION - OF THE CARBURETOR OR GOVERNOR BUT
N EITH ER DOES IT CORRECT TH EM-DO NOT BLAM E
TH E CONSERVER IF OTH ER PARTS ARE TH E CAUSE
OF INCORRECT OPERATION.

ThE WINCO SAFEGUARDED AUTOMATIC CONSERVER
consists of a rectifier, relay, condenser, and transformer locat-
ed in the generator contrbi box. The W I N CO E L ECT RO N lC
CONSERVER includes a module containing condensers, re-
sistors, transistors, and silicon controlled rectifiers -encApg-u-lated in a small blaek box located on the brush rack of the
generator and a transformer and a resistor located in the
control box. These Wl NCO AUTOMATIC CONSERVERS are
factory installed accessories and can not be installed in the
field on any generator.

1. NORMAL POSITION WITH THE CONSERVER SWITCH
I N fiAUTOMATIC I DLE" OR "l N" POSITION: Turn the
switch on the front panel of the generator c_ontrol to the
"Automatictt or "ln"-positiOn. When the engine is started
it wilt run at idling speed untilthe equivalentof a l0Owatt
light bulb or heavier'load is applied. (tf the engine is
equipped with the Winco Therma-trolr 1n englne warm-up
cont'r.61, the engine will maintain full gpeed until the
engine'temperature will permit smo.oth idling.) As long as
th; load is left oh, the- engine wilt continue to run at
operating speed (3600 RPM for two polg- generato.r.s)...When
the toad- is turnbd off, the engine will automatically re-
turn to idling speed.

2. NORMAL OPERATION WITH TH E CONSERVER
swlrcH lN "coNTl N uous Fu LL sPEED", 'rMAN
UAL", OR "OUT" POSITION. With the conserver switch
locatei on the control panel of the unit in this position ,
the engine will continrie to run at . operating speedr Fe'
gardlesE of whether or not any load is applied.

ADJUSTMENT OF EITHER TYPE OF WINCO CONSERVER
The etectro magnet which controls the idlinq speed -of thq
unit is adlusls{ at the factory. lf at any time additional
adjustment is required, remove the cover of the electro
magnet and looseh the locknuts _which attach. the electro
malnet coil to the bracket. To increase the idling- speed'
lowEr the magnet, or to decrease the idling speed, raise
the magnet. lf the generator alternately gpeed.s u P .. o[
slows ddwn, it is po*sible that the engine is being idled
too slowly. ' The idlino speed of the unit has- ? range
of 18OO RfrM to 2700 RPM-depending on the specific model
and engine used.

WINCO ELECTRONIC CONSERVER
WITH MODULE

PRINCIPTES OF OPERATION:
Refer to Fig. 12. With the conserver switch in the "Auto-

matic ldte" position, the operation of the ELECTRONIC CON-
SERVER CONTROL is as follows:

1. WHEN THE ENGINE lS FIRST STARTED, regardless
of whether or not an electrical load is connected, the
Therma-trol (engine warm-up control) will cause the
enqine to maintaln full speed until the engine temperature
will permit smooth idling.

2. AFTER TH E ENGIN E HAS REACH ED ITS NORMAL
OPERATING TEMPERATURE, and if there is no elec-
trical load applied, the Electronic Conserver module will
sense this and will allow a current to flow to the electro
magnet which will pull the throttle lever uFr closing tle
thr6ttle on the cdrburetor slowing the engine down to
idling speed

3. WHEN A LOAD lS APPLTED TO THE GENERATOR,
the Electronic Conserver will sense this and will cut off
the current to the electro maEnet, thus allowing the
throttle lever to drop do.arn, opening the throttle on thg
carburetor anid allowing the engine to come up to governed
speed.

Figure 10

The Full Power winding has EXTRA H EAVY wire so that !t
can safely carry the E-NTI RE load on ON E 115 volt circuit
thus eliniinatin! the need for balancing t-he load to avoid
burn ing out an armature. The operator usi.ng th iq_ gen-erator
has th; ENTIRE output availabli from a single 115 volt cir-
cuit, a SINGLE 230 volt circuit, or a COMB,INATION of
115/230 volt circuits as long as the total load does not exqeed
the generator capacity.

WINCO MAXI.WATT
The W inco M axi- Watt Power Control has been designed to

meet the increased need on the farm, in construction, in hos-
pitats and etc. A major limitation of a generator is itp motor
Starting capacity. Motors normally require.up to 6 times as
much current to start them as is- required to run them after
they have been started.

Looking at Figure 11 we see that
Control f-eatures an additional winding
field winding.

POLE SHOE

FIELD WITIOING

MAXIWATT WNDING

the M axi- Watt Power
along with the normal

L D WINDING

MAXIWATT
WINDING

EXTRA
MAXIWATT FIELD

NORMAL MAGNETIC

FIELD

wINCO MAXI:JAI-T GENERATOR

HAS BONUS MOTOR STARTING

ABILtTY.

Figure 11

This extra winding can be put into the circuit by means of a
switch located on the contrdl panel. There are two positions
to this switch; a MAXIM U M EFFICIENCY position and a
M AX I M U M POW E R position. lf your loads are primarily
tights and,/ or very small 'motors, turn the switch to the MAXI -
M-U M EFFICIENCY position and leave it there. ln this posi-
tion the,Maxi-Watt *inding will not be in the circuit. lf your

FULL POWER
ouTPuT ilo v.

_6-



GONO.COND

BEARIT{G
END

GEN.

Figure 12

4. wH EN TH E ELECTRIGAL LOAD ls TU RN ED oFF, nocurrent will flow through..the trans?ormer; 
"" 

a risuttthe Electronic conserver-will once. ag_ain catjse-thJ en-fiir'sto slow down to idling speed as 
-i n 2 

-'

5. WHEN THE SWITCH IS TURNED TO THE "CONTIN-uouR FULL spEED" postrtoN, ttre-engine wllt 
-retjin

full- governed -speed regardless oi wtreihEr or not any

6.';:?. I i-J.l,l'n'o;n"t the ensine wi, ""* ";;" ;r r;';",when a fuil load i" jpplied at once, remove th;; l;ad -ino
sgt the Gonserver Gontrot to ,,continuiiui; 6b"iiiJ,i liiothen reapply the load.

TROUBTE SHOOTING GUIDE FOR THE ETECTRONIC
CONSERVER WITH MODUTE

The module itself cannot. be- properly tested in the field,
lly:::f j!. can be determined If -; niodure 

-is 
aerec{iv; --by

B?ir:;ir?ro3l.".,?,?. 
o"tance of the components in -the- Eiecirofi'c

1. start the engine generator plant and altow the unit torun for approximately one. rriinu.te (-a{ r6om tem-periil.diso the heat of the engine will c'i6se 
-t-riC Thermi-irijr(thermostat) mgunleC on -the engine-. Wtreii'ir.,e thermostatctoses and no road is. appried t6 .ihe gdn;ritor,-irrJ'-gi;_erator speed shourd_ drop' to an idrihdlp"Jo - ot ipp.t-ii-mately 1800-2700 RpM.'

2. lf the unit does not idre when no load is apptied, connecta jumper wire across the Therma-tr-oi1o-aeiJr-iie-it' ii-I"open. lf this does not cause the unit-1o -iale, ionn"ii';jumper across the terminars of itrJ conilr"ir'swlich-.--
3' Examine the resistor of the conserver circuit. This re-sistor is located in the con{rol -Oox. The resistor shoutd bechecked for continuity, and read- winei-.h-oriia-bJ ;;;;-reTyconnected at each end.
4. aqpl), z road . of . applorimate.ry 100 watts (a right butb issatisfactorv) to tha-A,c. outidt and takJ a'-reiEing-Jrid;secondary yitlding..(the two smatL *ii.es) 'of 

thC irani-former located in-the control boi. wiilr -i ioo watt toad,a reading of 12 to 16 votts A.C. shoula"oJ orii"i;;;. 'vqv'
5. Examine the electre magnet to determine that the teadwire is properry connectdd to lt. Gheck the core of themagnet to determine if it is magnetiiea *rrln no load- ii

LFRtied to' the senerator. ti it'--C,' -igieii;;d, irrett th';throttte tever arm to.determine if fi--;;-;;; br-trre"gd;lernor parts are binding or sticking neciu'se of oirf - 
o.

_paint. Take a resistancj readug on-tha ;oii-wnr.c6;h;ui;be approxim?.tely.7O-Ohms. resisiance from-ttre core of themagnet to the lead wire.6' lf all of the above coTponents check satisfactorily, thenthe conserver modute is' evioenuv oiie;ti";';;d ."q;i;;;replacem e nt.

WINCO SAFEGUARDED AUTOMATIC
CONSERVER

PRINCIPTES OF OPERATION:
Refer to Fig. 13, with the switch in the,,AUTOMATtc"p-o:'!i.ol, _t!g operation of the wiNc-o-sAFEGUeHbeo AUTO-MATIC CONSERVER is as foilowJ:-
1. WHEN THE ENGINE IS FIRST STARTED AND NOELEcTRTcAL LOAD rs coNrueciED;"yl'u wiir rii,othe. points of the reray. to be 

-croceo. 
ei-iod,i 

"" 
the gen-erator -picks up enou!h spegd-to pro-oucJ-liiout 60 to zovolts A.9,, current -frg.m' the genera{or *ill be 

- 
torc6othrough th.e. poin-ts of !h" reliy -to irri- coit--;l the etectromagnet. ,This wilt .p-loduc.9.eno-ugtr -"-gne{is-' to -prii th;throtfle rever up. Whe,n th is occtrs; r';r;;;;' tiie irrrot{iIon the carburetor srowing down to ioting-lp-e;.

2. WHEN A LOAD IS .APPLIED TO THE GENERATOR,the load current wh ich tlowJ throuirt' iltJ transformerprimary coil induces current to- ftoui--in -'i-ne 
;;;;1i;;t.This current, when rectified ana aijprila"io i't-" D.c. ;;iitcauses the rleay points to open. fhis open" iii" circuii l-o

WINCO ELECTRONIC CONSERVER CIRCUIT WITH MODULE

TO POWER OUTLETS

THERMA.TROL

ELECTRO.UAGNET

the electro magnet and as a result the throtile lever dropsdownward and the engine is ailowed to come up to -iiigoverned speed.
3. WHEN THE ELECTRICAL LOAD lS TURNED OFF, nocurrent flows through the transformer; -as a result. nocurrent flows throuqh. the rgJay coil, ttre'reliv -bointJ'iioil-,

and the .D.c. geneiaioi -voitig"- is'appriea-to the erectromagnet, thus srowing the englne down to idling"ipJi;:-'-
4. WHEN THE CONSERVER SWITCH IS TURNED TOTHE ..MANUAL'' OR "CONTIIIUOUS-FULL SFEE6PoslTloN. no voltage is.applied io ltr-e etiJtro 

"i"En"-tand the engine retaihs . fuil -loverned 
spLea regarll;G-';+whether or not any loaid is afplied.

TROUBTE SHOOTING GUIDE FOR WINCO
SAFEGUARDED AUTOMATIC CONSERVER

ENGINE WIIT NOT IDIE
1. check the switch located on.the frglt panel of the gen-erator plant to determine if the switch'is in the,;e-uto-matic position. lf this switch is in the i,Manual"-position.

the conserver circuit is..op-en..and the generi{6r-is 
"Irpi;;;to run at 9600 RpM. wiih the switcli in the ,,Artoilxii;

posit i o-n'^ jhs _gg n erator p ta. nt sh o u I d- id ie ii- a pi ioi i iliiil'iv
1800 '2700 RPM when nb load is apptied to itiJ g;iiC;.iioi.

2. Remove t-he cover of the control panel on the generatorand examine the points on the relay- tf trre points-;ili-ili
close,_ take a smdil piece of insulaied ma{efiit such ai Jmatch and e.e.rlfly p.r'ess the contict poi;ii;-ibd;tnJr-."riirre
qnqine _now 

-igle", it't." points are out'-ot iatusimCnt or ;;;dirty. .9to.p the .bnginel and reaaJuli tnJ-pointi- ii n'eceil
!iy: lf t.hg points-. are pitted dr dirty, ilrcy-shouio- oecleaned with very fine sahdpaper.

3. E)<amine the electro magnet to determine that the leadwire is properly connect6d to lt. Crrecti ilre core of themagnet to determ ine if it is magnetized whln no f oaO- ii
?.pFlied to the generator. tf it G m;gneiiieA, ir,etr. tfiithrottle lever arm to determine if it 6r anv'bt th; oov-ernor p_arts are binding or sticking becau-se 

- of oirt-- orpaint. Take a resistance reeading on the coil 
-- 

wtrictrshou!d be appr.oximately 70 Ohms. re-sisiince irom the Cordof the magnet to the -lead wire.
4. Examine the switch located in the control box to see ifthe wires.are properly connected ino-{ne iirmlriars on lrrdrear of thg switch are not broken. If tht are, connecttlg two wiqes. _togethen untit a repricemCni'switch -c-j;' ilobtained. rf the -wires and ternilnal-'ib;ia -arr riorri.-'t;;

lf!.iag!lq': the -terminlas with a Ctrort prC"J'br' i-n'dri"i;Awtre. lf the unit idres, then you know trre switcrr'-i;-.;;:fective.

ENGINE WItt NOT ACCETERATE:
1. Pull the throttle lever down from the electro magnet coit.lf the throttle lever- is not pu ileo - 

uiCr< 
-'to the electromagnet_, it was evindenfly binbing and ltroura be ci;;n;;and adJusted.

2. lf the throttle lever_ returns to the electro magnet, theelectro magnet coil is stitl energizeA.-'nl---o"" the coverI!'o- the control box and Lr€-ss-tf,treiav-irrirature towardthe end _of the retay core. ThiJ strouio-o'pen'{iJ pJi"ti";;;allow thg engine to- resume governor speed. lf-it"i;;;;i;tf 
" 

points -l.v Fe im pro.peFry -aalustdd.- 
st6b th;- I"ner -ator and readju.st the 'poihts -so i"h;t-;;piri[e enou-grr 

-io
break the circuit. ----r

3. with a 100 watt or rarger.load connected, check betweenthe small .red and..green- wirei-on the tr-irisiormer. rf youdo not qet a readinq of appioiimitery'i+'-"'orts A.d'. i[;transfor[rer is oi]idiTrre and' shourd--ue'repta"Jo.
4. lf you . get th" rig-ht vortage here, proceed to measureacross the coil of fne relay.-yor- stioflo--o-o-Gin-a ,;;;i;;of approximatety..ll vorts -D.c. --here.-ii 

t;; do,"oL-i'iErectif ier is defe-ctive and should be repla'cll.

STARTING AND STOPPING
-All engine generators c3n be started manually either by useof a crank, rope, or recoil staltl;:---'
Manual start engines can be started only at the engine.

WINCO SAFEGUARDED AUTOMATIC CONSERVER

I

CONSERVER SIYITCH
(sHowN tN AUTOUAT|C
pbs rrron I

ELECTRO.MAGNET

DOTTED CIRCUIT ADDITION SHOWS 3 RINO GENERATOR OIVINO DUAL VOLTAOEB.
SINGLE VOLTAGE UNITS CAN HAVE PRIMARY WINDINGS IN SERIES OR
PARALLELT DEPENDTNO ON THE UN|T.

Figure 19
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. "Electric starttt and somg .rRemote start" plants are de-g!qled .wilh .? speciat startihg winaing -"o-itre -fenerator 
canusE electricity. llom a .12 vo'[t batter] ina--act-as a .,D.- C.Motor" to stait. the engine. other ,,ndmoiJ stllt;-ptant" -rJd

an autom'otiv.e type stalter which takes its poivir irorn-a--iivolt battery to turn the engine over.
The "Electric _sta1t"^ (8, & E.s..) typ.e is started by a switchon the control. panet. s_ome-_are gtlpfed uv m6vl nI ih"- ,€i;;t-

9top'-' switch to the "Stop" positidri wtriie ottrerJ are stoooed
Py shorting. out th.e spark ptug or migneto ;;- oJscrillee"l;the engine instruction -book.

The 'Remote start" ( R. d. R.s.) type engine generators aregquipped. with an automatic cho(e -so -ttrC-opir"aior 
does nothave to be at the machine to start ii. i{-cJfr-Le'Ctai{td inosto.pped at ?ny ..r_qlqper of ..distant position" of -connet-tTn;";

switch J-P"tt 
-#24219) 

. to, the {Ciminat uiocli- a! srro*n- inFrgure 14. The control wires may be #16 or largei for-'a;tdistance up to 100 feet.

I f " ?1:i' " "'rT,t "';iJ.'' :€ rHS c Etft ry+ n, 
HX * g'F g! " b*d tr +H6lj {are desisned for automaricaily contrbiii;b' {nE' ptar*- -ii 'i{ -ii

TRANSFER SWITCHES
Any generator which is instalred -for standby.or emergencypower must be._equipped with a suitable doubje-throw-si"iiJ-nfor use when the' pbwqr line fdits., Tht swit;h iransfers thCload from the porlier line to the.- generator.- lt m;t -b; 

"';automatic type br may be manuatty- operated.
There are _two general classifications of transfer switch in-stallations. Those wtrictT switch the entire eaJdi;i;at -load 

from
!!" pqqgr line to the stand-by senerator as srrowi i-r iid.i.li15 and those which switch onl! iarts of thJcircrits as sh-ownin Figrre. 16. Figure.lb -show6 

hovr-the s*itcii-iC to be con-nected into an existing. sygtem by instalting it -betw6Cn -tfre
meter and the. original distiibution-panel. it tfre-!enerator doesnot have sufficienl capacity to cariy the eniirL ileciriiir io'iJ
i! will be ne.cessary _ !o 

- trirn oif o-r lii"oiin"!Jt -some of the
fie.]nts .o.r appliances.- since the switctr cirrieC-ilr-oi irrJ curriniylen the system is connected to the power line it must h;v;the same capacity (ampere rating) a's the main -sCrvice'-;;-
trance.

. Figure 16 shows the transfer switch wired to a circuit totransfer ouly part of the load. lt wilt be noted itra{ ttti-ringl,water heater, and air conditioner will not 
- ne iranstlred -tdt-he generator, but are left connected as they ori-oinaliv *e.L.A second distribution panel 

-( 
No. 2) ia aoo6a 

-ioF -corinecii-"I
th.e. refri.g.erator, aFFliahces, fi.rrnace, lighii ina -ottrer d;;i;;;wnrch wtil be used at al! times, including emergencies. Thetransfer switch is wired betweeri the two-aiCtrloirtiJn- r]a;;i;as indicated in .the diagram. When Connecteo in-itrii --arihCrthe transfer switch does not necessarity 

-havi i; oC-aC l;il;;as the service entrance but must ha-ve an ampere-ri[in;';tleast eQ.gal to the circuits connected to it.- iri--ttre iiiirpljshown, if none of the threq, circuits on iittrer iiAe exceeds'20amperes a switch with a 60 ampere rating is laige C;;uAh.--
ALL wlRlNG MUsr BE DONE tN coNrFoRMANcE wtrH
THE NATIONAL CODE AND THE STATE AND LOCAL
REGULATIONS.

Figure 14

to be used as a standby gene-rator in case of a power failuro.lf the main _sgurcg_oL p_ower faits, the EM encEftcV rnarrrs_FEB coNTRoL ( E.T.c.) wiil s6nse thi; ino-wiil- stdri.'iil'eeng.ine generator dnd transfer th; ioaO trom"ttre- maiti-i6ui6i
T9 tE_e!9ine.-generator. When the power failure is correctedthe E.T.C. will sense this and will transfer th;-toad bacli iothe main source and stop the engine.generitor.-

DEMAN D srART coN.f RoLs . (p-.s:.c.) are 
- designed .for?ytomatically contr.olring^ttre qllnt'jt -it is usio' .s a prrme

:9ylc_e o.f power. The D.s.c. viiil automaticllif -star{ the-sC;:erator .plant when-a load of 100 watts or more-is applieA 1o-iir-egenerator and -will automaticalty stop the- gen6iitor -plini
when the load is removed. ' -

ALL WIRING MUST BE DONE IN GONIFoRMANOE WITH
THE NATIONAL CODE AND THE STATE AND LOCAL
REGU LATION S.
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Figure 16

. ln . Figure 15 and 16 the transfer switch is shown in itsslmplest form.,\N inco Emergency Transfer Controls inblude notg.nlv th-g transfer switch whlch is to- be connected 
-aJ 

irrown'-inthese illustrations, but also the necessary circults to starC ariiiglop the. generator, to k-e"p..the. st,artin j battery ctrarged ;;Athe mechanism to operate 
-the transfer-s*itch. -Theie-cin-- 

tiEused with remote-start units only and you wiil -note- 
remotE-start units do not include an idiing coitrol. Winco- Cons,Crv-er ldling Controls cannot be used oli generators wtren irrev-areconnected to.Fmerg.ency Transfer Controls. When the ehginislows down the voltag-e drops to a point wheie th; reiavicannot be relied upon to operate- depeidably. Conserver lOtlfigGontrols can be used suciessfuily 6n stani-uf siiterirs--ii"imanual transfer switch is used. lt the generaior -is eouiooeawith a Gonservgr tdling controt and is fo ul-usla'to-tpiriiEa furnace or other thermostatically controtled apparatusr-uslng

?. low voltage-transformer, set th-e conserver swi{ctr-a;' 'c;;:tinuous" position.

START- STOP
swtTcH

fo Powrr Linr iloilrr Swilch

Figure 15
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REQUIRED OPERATING SPEED
THE ENGINE GENERATOR MUST BE RUN AT THEPROPER SPEED lN Onoen-TCt-runnTsn'-rne ELEC-TRTCAL POWER rT Wes Eurr-f ro -pAd-b'uce.
All engines have a tendency to slow- down when a load is ap-plied' Tl.. governor on the efi.gine-is"o""i;;;d'tJ'trora the speedas .ne?lly gonstant as possiblE. when the electricat load con-nected to the generator'is inCreaiea, irri"JnJi"6''is* more heavitvloaded and as a result the speeo.-oiopl ilid'rtlii. rrri'J":it;irT'i;:crease.in gpegg, toge_ther *itfr tne-i,volta-ge''O.op,, within thegenerator itsetf, results in ?. sliglftl), lowe-r votllge when thegenerator is loaded to its futl cadiciiv iri;t *r,tl"-7;nliinl'idi;:The stisht 

"3ri"!i.o.n 'jn 
speed arib iti'ecic.-dni'i;;'quency of theoutput current. Th.iS freq_ueni/ 

"irGtion 
-rris-n6'iipreciabte 

ef -fect in the o.peration oi moio.rr;. iiditt" ino' -Jit appriances.However, .timi-lg devices and cto6t<J -wir'i ;;T xril-p perfect timewhen used on these generatori. - - -

: :ir"li !ii, i !!l i'f{ ii .[1'"* i 
" 

? 
" 3 r T;s,""5, Tf % r:?J'" ; l' p"x'l I;,,} ! figenerators described in'this -book ire-ipproiimJte-rv as followswhen run f irst -with no loia. ippii"o, irrdri a{-iiIlt i'r.te seneratorcapl.citv and rinaily when loCoio- ib -iti-'f ;u ';;;";ii -;;'-.;6;

on the nameplate. -

The fottowing AM?ERES ?re prqduced at 11s vorts and at
:t!rJ.",." ror the wattagJJ rr,b-w5' ;;; -virrols' 

s-izes or sener-

3000
3500
4000
5000
6000
7500

1 0000
12500

RUNNING
Amperes

ALL TYPES

3.2

4.5

5.2

7.2

13

16 to 22

22 to 32

26 to 35

Not Made

Not Made

Gap.

6to13
9to18

1O to 21

14 to 29

26 to 52

R.l.

5to 8

7to72
8to17

11 to 18

2() to 33

wArrs "11!W.tt$t
2500 22

AMPERES AT
230 VO LTS

11

13

15
17

21

26
33
43
54

.,STARTING'' AMPERES

26
30
35
43
52
66
87

109

i

l

I

I

[ -,** " -

r-
lr

I
'i

Load
Applied

Gencrator Speed

Freq uency

Generator Voltage

115v.
Plants

230v.
Plants2 Pole 4 Pole

None

Half

Full

3660

3600

3510

1830

1800

1755

61

60

58/z

129

120

115

258

2N

2{

For 50 cycle generators the corresponding speeds, frequenciesand voltage wourd be approximat-Jil as foilows:

Load
Appl ied

Generator Speed

Freq uency

Generator Voltage

115v.
Plants

230v.
Plants2 Pole 4 Pole

r,',Dl-ong

Half

Full

3050

3(x)o

2p.25

1525

1500

7462

51

50

8/z

18

120

115

258

240

2g

Figure 1T

Most fractio_i1g^l 
^horsepower motors take about the sameamount of current to run'them wtrltticr iriei i;-;f th;-Rfii;i:sion - tnduction . (.R r); cipif itir '-(C#li, 

. ;;' Siiitl phase (sp)type' The chart'be[dw strbyvs the 'a-Ji.orimate 'current requiredto start and run varioui tv-pei'.enI-li;;;'';i- ti6' vott 60 cyctemotors under average load-6onoitiJns-.

H. P.

1la

1/+

1/s

1/z
1

The speed of the gngine was carefutty adjusted at the factoryso that the g-enerator- produJei-tn; proper vortage and fre-quencv. For ail normat '1s3oe.-t.rre-ipedo-ijigi;;'lnoura 
not be

![i1 ff 3; JI,i: i,,jf lfi 
tll{, 

:": ru*: ; 1 " co n t i n u o,,, v' ;l # 
"},-.ii

F."l;; 
';;;d 'constinirv ""t ruu roa.d., il;lffoo:"Lr,r to raisethe speed slighfly- whenever marii'ng. ary speed adJustmentscheck the unit riittr a vortm"iUr'o.'t.Ch-om5t-e-r- ano be surethe speed is neither-too hig6"n6r" tJi tow.

Unless the^:lgl" i" .eguipped witlr a spgqlat idting speedcontrol, the engihe must 6; Tu; 
"t'in" spicified speed at ailtimes' Lower yl]tlgg iiv. dlm"gJ bour u.E-id"eiator and anvapptiances connectJd to it.- R;;;in.i-tt," eng-i.ne 

"t'"Jr#lli#iihigh speeds -r.gsults 
-in- too ftigh 

'"oftage- 
thi;h'-m?y materia'yshorten the tife of appiilnceJ-beinii-used.

- The output-voltage should be checked periodically to insure
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pdiir.i?ii:i^.liiil"T,:xf .,3'i,Jr""1i"""":x'"%"'r"#t;,:hnx'n8STARTING load such 
- as an iir--compressor, it wirr requireMoRE starting current. 
--if 

iC'iJcorinectea -{o a i-lcnr L.AD,or no toad such aq a power saw,- it wiri-i"diiie LEss startindc u rre nt; T h g 
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ilEor design of the motor.-
For 230 vort motors the r'r!rnning-', current is harf as much asshown for the 11s voi{ mo{ori o-r the same size. some dualvoltage 1.15/230 vott motors ari oirricult-i;'iti.t' on 2ga vottswhen driven by engine-generators -"ft' 

"in"';;'started moreeasitv when _corinectdd to-gperiq onli-s Jor{s.-ini"-i" ;"rili;;:larly true of "c.lFacitor 
- 
stiri{ 

--inciuction- ;;;" 
' motors. some-times a 23;o vott' motor *r,-iirr dliiltt be started on the %3ovolt circuit of q l.'ts/zgo yoJt gCn;;;t;; can be started on a 1lsvolt circuit .1ng lttg..qulcLly"itiit"it-eo to the zgo vott circuitafter it is started. Thid can'be aone 

-ii 
l-ppr'iJ"i'l6it" where themotor is manually contrbllea lna is started under ..no load,,conditions.

A self'excited.generator responds diffeienily to severe over.loading than a tiansformel^connecteed, to a power line. To il-lustrate, suppose that a 23o- t;tf -5-T{.-i. -,,dli'Jiito," 
start -lnduction Rirh" motor-iJconnected to a small transformer witha maximum rating of zsOo *;tii- 

"rio 
ilrin io';' generator of2500 watts capacily. The -tranllo*cr wourd not be abre to

ii,to'#"".,Ti, 
g! H{i' r}"r3#t: "*.r:l:! T"l" ir*:l,f ,ihilburn out in a . shoit timi., t'ne- motor .Figri{ ar56-ue damaged.When this motor is connected- t;'a-l'efi-i-x;it"d-ISOO watt gen-erator, its output vottage oropJ t nr;"r-i-"'4ii iJ.o. Atso, theexcitor voltagi aropC t5 pracficaiiy.-i;;.'-.f'rtir", -it .r" is vir-tually.no !oa_d- on. ilie ge-nirator-or''thl engrne, and no harm isdone to either. Under-these conaltio;: th; ;bto;-may revorvea few times when it is first irrnii'lin, and then stop.on the othe-r handr.suppgFe an electric motor that requiresJust a litile ryJor.e. ou.tpui'ttrin--irre'Jenerator con produce isconnected to it. lt wili run uut will =not ,eacn i'sp.eed f;; ilte 
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** r,;'J,iconditions m-ay resurt in -burni;iU";ri the generator armatureas well as the motor winUings. -
Because the . he3v_y surge of -current requiredmotornG--iJ rC'q14irea'i'c,r -Jril}- ai' iiJiiit, ,ure n"n"rJ*ool il,?i'irl?!e dapas_eq. if it can brirfg ih":'iiJii. up to speed in a fewseconds of time. rf difficurt! ii "lpEriinci'o i; J{JriTn;".?tiiiturn off all other electricai ioaJJi;; ii-pdl"'i6Ti reduce theload on the glectric motor. 
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USE OF ELECTRIC MOTORS
Electric motors. require- M ucH MoRE current (amperes) tostart them than to rirn ttrem-. s;"i;-motors, F?rticurarry cheapsPLlr'PHASE motors ars-VEnV' rrira io-'stiri-ina require sto 7 times as much current to stirt them as to run them.cAPActroR motors ari eisie.-tJ-liart ano riuiuy require 2lo- 1- !!rygq as m uch cument to 

- ltirt them as to run them.R E.PU LstoN r N pucTroN- rvro-io-ns -ar"'-iri"-E""i""t-to';U;i
lnq usually. _rgquire 1t/z to zv. tlniJs as much to start themas to run them. ' -
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MAINTENANCE
-For instruction on engine maintenance refer to the engine

instruction book. BE SURE TH E OIL LEVEL OF B,RIGGS &
STRATTON ENGINES IS CHECKED EVERY FIVE HOURS
AND THE OIL LEVEL OF WISCONSIN ENGINES IS
CHECKED AS FREQUENTLY AS RECOMMENDED BY THE
ENGIN E MANUFACTURER.

Brushes - Check the brushes for wear after about 1000 hours
of operation and every few hundred hours of operation there-
after. They should be replaced when worn down to V2 inch.
Whenever - replacing brushes or removing them to do other
service work, remove one at a time and put the screws
back into the brush holder to hold the lead wire terminals in
place so there will be no difficulty in connecting the wires to
the correct positions.

Commutator - A commutator in good condition has a glossy
finish and is brownish in color. lf it gets greasy, rough or
dirty, it may be cleaned with very fine sandpaper. (Do not
use emery cloth).

Bearing - There is only one bearing in these generators
(some smatl models have none). lt is a grease-sealed bearing
and requ ires no f urther lubrication. lf the bearing becomes
worn or loose, it should be replaced.

Disassembty-lf it becomes necessary to recondition or re-
place the armature the whole field shell assembly must be re-
moved. This is done by proceed'ing as follows:

Loosen the nut on the end of the armature shaft and remove
the fan. Also remove the brushes and as each brush is re-
moved, restore the lead wire terminal to its proper location so
the wires will not become confused. Remove the nuts from
th stud bolts which hold the field shell to the adapter end bell.
See A in Figure 18. Use a hammer and chisel on any cohv€h-
ient place on the field frame to separate it from the adapter
end bell. After movement has been started, the entire f ield
shell and brush rigging assembly can be removed as shown in
Figure 19.

The taper of the generator armature is accurately fitted to
the tapei on the engine crankshaft. ln order to remove the
armature, put the nut back on the through-bold to prote.ct the
threads ariO while pulling the armature outward with one
hand strike the end- of the through bolt a few sharp blows
with a hammer as shown in Figure 19. ln difficult cases, also
tap the steel core of the armature if necessary in order to
brbak the armature loose from the engine shaft.

lf the commutator or slip rings are worn they should be
resurfaied by i generator stiop whicn has special iquipment to
do this work.

lf it is necessary to replace any of the parts in the control
box it can be done most easily by loosening the screws in the
front panel and tipping it forward as shown in Figure 20,

LOCATING TROUBLE
lf the generator does not work properly, first check the con-

ditions under which it has been operating and then if ne-
cessary make the eleotrical tests as outline below:

1. Sometimes a generator won't produce electricity when it is
started even though it was working satisfactorily when it was
turned off. This is usually caused by inaCequate contact be-
tween the brushes and commutator or slip rings and occurs
most often on generators in which new brushes have been in-
stalled and not- completely seated. U nder certain conditions,
it can happen even after the brushes are seated. The problem
can easily be corrected by cleaning the commutator surface
with a biush seating stone or very fine sand'paper. lt is sel-
dom necessary to "f lash the f ields" with a battery if the
brushes are making good electrical contact with a clean com-
mutator unless the unit has stood for a considerable time and
the pole shoes have lost their residual magnetism. I n the
event that it becomes necssary to "f lash the f ields", (th is
applies only to manual start units with a D.'C. commutator)
disconnect the shunt field wire connected to the positive brush
and connect a heavy insulated wire from the positive terminal
of an automobile battery to this field wire and a similar wire
from the negative terminal of the battery to the generator
frame (a second is usually sufficient time),

2. Check the engine speed. Refer to the article "RequiredOperating Speed". The speed of these generators can be
checked easiiy with a tachometer by applying it directly to the
end of the engine crankshaft or removing the cover from the
end of the generator and applying the tachometer as shown
in Figure 21. lf the engine 'c-annof be kept up to a specified
speed- when the gener-tor is loaded to its rated capacity
sbmething is wrong with this engine. See the engine instruc-
tion book for probable causes.

3. ls the generator overloaded ? Gheck the nameplate for
maximum safe load and if uncertain about the amount of load,
check it with an am meter and voltmeter.

4. ls the location satisfactory? See page 3 regarding sufficient
ventilation if the generator is being operated in an enclosed
area. lf it is'beingbperated under dusty or dirty conditions be
sure all ventilation holes and slots are cleaned periodically.

5. ls the commutation satisfactory? Remove the generator
end cover and with the generator in operation, notice whether
there is any appreciable arcing or sparking at either the A.C.
or D.C. brushes. See the article on brushes under "Mainten--
ance on Page 10

Figure

Figure Figure
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6. Some generators are equipped with a light bulb or volt.
meter to indicate that the generator is produCing electricity. lfthe voltmeter does not register or the bulb doesn't light, check
!he output with another light bulb or meter befor€ deciding
that the generator is not performing as it should.

7' lf no ou.tput voltqge is obtained at the outlet receptacles
or output wires, disconnect all electrical loads and connect a
voltmeter directly to the A.c. Brushes as shown in Figure 22,

lf no voltmeter is available, use an ordinary small 115 volt
bulb (230 volt bulb on 2g volt generators). lf normal voltage
is obtained at the A.C. Brushes but not at the output termi.
nals, there must be an open circuit between these two points.
(NOTp,: The grounded A.C.i ring is identified by'a flat copper
grounding strip which leads from the brush fo ground. The
A.C. lead connecteed to it will be white. Gheck from this
"grounded" brush to each of the "hot" brushes). Disconnect
the capacitors at the brushes and see if the voltage builds up.
Replace the shorted capacitors.

you should read an exceedingly high resistance and re-
versed a very low resistance. Proceed around the terminals
clockwise taking two at a time. lf any diode does not check
out correctly replace the rectifier module. A possible
reason for the rectifier going bad is a grounded field. Check
for this as in 9d. lf you finrd the field is grounded, repair
or replace it and then check the diodes as explained above

-perhaps the rectifier has not been damaged-and will not
have to be replaced.

8c. lf the f our diodes check out, measure the A.C.
voltage from the O ring brush to ground. lf you do not
measure any A.C. here set the meter on a low range and
see if any D.C. can be detected. lf not, this is an indica-
tion that the guadrate winding is possibly defective. lf theguadrature winding is shorted you can in mose cases detect
this by visual inspection as the winrding on the armature
will be charred or burned. The likelihood of the winding
being open is remote. A good check on the condition of tha
guardature winding is to use a 12 volt car battery to excite
the shunt field and with the unit running, m6asure the
vo:tage at the a ring brush. This can be done by hooking
leads from the battery terminals directly to the field wires.
Obtaining a small A:C. voltage is a good indication that
the a winding is good.

9. lf no voltage is produced at the D.C. B,rushes, proceed as
follows:.

a. Remove each of the D.C. Brushes to be sure thev are
clean and free in the holders. Examine the brush sprin-gs to
make sure they have _ several ou nces of tension. ( lf- the
generator is an r'electric starttt or "remote start" type that
uses the D.C. section of the armature to ,,motor" the unitfor starting the engine, this is paricularly important be-
cause if an attempt was made to start th-e engine with a
"lowtt or ttdischargedtt battery, the brushes may have be-
come extremely hot and thus ruinerd the temper in the
brush springs. Replace all parts necessary.

b. One side of the D.C. circuit and one side of the A.C.
circuit is "grounded" to the generator frame. The other
side is said to be "live "or "hoti'. Any short-circuit between
the "hot" side of either circuit and -any metal part of thegenerator will result in a grounded condition which pre-
vents the generator from producing electricity. Garefully
inspect all "hot" wires and term inats for evldence of a
grounded condition.

c. Remove the condenser terminals from the brushes. lfthe generator builds up voltage witll the condensers dis-
connected but will not build up the voltage when they are
connected. one or more of the condense!'s are shorted. The
shorted condensers should be replaced. lf the generator
doesn't build up D.C. voltage even when the condensers
are disconnectedi disconnect- all other wires leading from
all A.C. Brushes to the control box. lf the D,C. voltage
builds up wilh these wires disconnected, there is a sholt
circuit in the controt box. lsolate the short circuit and
correct it.

d. Disconnect all field leads and with an ohmmeter,
check from each field coil terminal to the generator framito be sure the field coils are not grounded. NOTE: Somegenerator will have a shunt field, a Maxi-Watt field, and
a series field wind-ing. lf any field shows a ground, thecoil should be repaired or repiaced.

€. Gheck the "hot" - D.'C. Brush Holder(s) for grounds
(this applies to metallic brush holders only).

f. lf these tests have not located the trouble, remove the
armature and have it tested for opens, shorts, and grounds
on a growler (see Figure 24).

10. lf the excitation voltage is satisfactory, but no A.C.
voltage is produced, proceed as follows:

r. Check the A.C, Brushes to make sure they are making
good electrical contact with the slip rings. - NOTE: SeE
brushes under t'Maintenance on pagg 10.

.b.- lf the generator is equipped with a resistor in the
shunt f ield circuit, remove the control box cover and
check the field resistor.' See Fig. 25.

TAB LE 2

M odel

1205WS

10ws

9WH

6WH

5WS

48H

4WH

A.C. Volt.
(a Wind.)

N.A.

D.C. Volt. D.C. Volt.
( Rectif ier) (Commutator)

105 N.'A.

N.A. 105 17

N.A.

112

N.A.

115

115

N.A. 55

95 42

N.A. 19

102 35

102 N..A.

305WS 113 103

3WH 112 94

20

N.A.

3BH 115
' zp/sBs N.A.

* N,[.= Not Applicable.

' 
:t 'tt-

SHUNT FIELD

8. lf no A.c. _voltage is obtained at the brushes, check theexciter voltagety coh-necting a D.c. vottmetei aiiric{li- td th;D.C. Brushes. The voltage should be between 17 and-5S vottsas shown in Table 2. This will produce a dim to bright light,
d-ependent on the volt"ge outpui if a 11S vott bulb is- usedl ifthe D.c. voltage ^is satisf.actdry, omit step g ?nd ploceea toStep 10'_ NOTE; Some units fehture electrbnic excitation. Onetyp.e.using electronic excitation has an extra layer of wlre,called a quadrature winding, on the armature. Se-e Figure g:

105 19

N.A. 17

A.C.WINDINGS

TO LOAD

(9
z

5e
mur

Teencrron
:

QUADRATURE WINDING

Figure 23

one end of this winding ties to slip Ring #2 which goes toground throug.h tle .brush_ and the othei end goes to Slip
R-ing {(the ring farthest from the bearing end ol the gener-
ator). From the brush on slip ring a this A.c. vortage i5 con-
ducted to a bridge rectifier where the A.c. is changed to D.c.
This D.C. is then conducted to the shunt field and provides
the excitation _for the generator. tf your generator ubes this
means of exciting the fieldr 

"nd 
if no A.C. loltage is obtainedat the brushes, proceed as outlined below. NoTE-: The foilow-

ing- procedu.re ry.?I be beyond the ability o.r eqgipment. of many
and the unit will have to be taken to a shop-foi repair.

8a. The most probable cause of no A.c. vortage is ross ofexcitation and this is most likely due to a defEctive recti-fier. This rectifier module is loc-ated on the brush rack in
most models; on some it is found in the control box. Thered dot on the module identifies the positive terminal
where the positive side of the D.c. voltmeter must be con-
nected. The negative side of the voltmeter is connected tothe terminal opposite this one. Values within ioh from
Table 2 should be satisfactory. lf D.C. voltage is cibtained
hele you- should check the shunt field for an ..open". lf novoltage is obtained here the f our diodes included in the
bridge rectified should be checked.

8br Disconnect one of the shunt field teads and using an
ohmmeter proceed to measure the resistance of two- ad -
Jacent terminals with the leads from the ohmmeter first
connected one way d]lrd then reversed. connected one way

Figure

11-



A lead wire from the positive brush is connected to one
of the end terminals. A lead wire from the shunt field is
connected to the "sliding band" terminal. Use a short
piece_ of insulated wire to "bridge" or "Jumptt from one
terminal to the other to short out the resistbr while the
engine is running.

b-1, lf connecting these terminals together has ho effect,
apparently this is not the cause of the trouble. Proceed
with 10-c.

b-2. lf the voltage builds up when the resistor terminalsare "bridged", there must be an open circuit in the resis-tor. Loosen the band screw and siide the band over. Ex-amine the resistor element carefully. lf an ohmeter is
available,_ check the resistor for cohtin uity. Replace theresistor if necessary. lf no breaks are vidibre, blean thecontacting ar-eas -so- the proJection on the siiding band
makes 9o6o electricat Contact- wittr- [tre- resistor'etemdnt ;nAtighten the band srew securely.

c.' Using an ohmmeter, check the continuity of the fieldcoits. Do this by oisconneciins 
-t[e-;h;;I--iieia {erminilfrom the generator brush and measuring form this terminalto the other field terminal or to the sliding band terminalof the field resistor referred to in 10b. lf the field coils areopen, disassemble the genrator and examine the coilscarefully at all Junction points. Repair or replace as

h€CeS,S?py.
d. lf after-making these tests you still get no A.c. voltageat the brush terminals, the A.C. portioi of the armatuFemust be defective. see "Maintenance" on page 10, for re-

moving _ and - testing the armature. A growleF such as isshown in _ Figure 24 c_an be used for inaryzing armiiure
defects. The same equipment and procedure- as ls used fortesting D.C, geneiator ind motor armatuies also appiies iothese armatures.

11' The generator battery charging circuit can be checked
guj^te ea.gily .by removing the conlroJ box cover*and using 

^
D.c. voltmeter. Gonnect the ne-gative lead to the generitor
f rame (ground). with the engihe generator runn in! at its

no.rmal speed check the voltage f irst f rom ground to the
other terminal on the reverse current diode, thtammeter, and
lhe high-low charge switch. lf there is any appreciabte' dif-
ference in th-e voltage reading of the two termihhls of any ofthese parts it is def ective and shou ld be replaced. lf theseparts are satisfactory, disconne'ct the charge-limiting resis-tor(s) and check each one with an ohmmeter-for open -circuits.

lf the battery cannot -be kept - charged there is possibly apartial short or ground in the-circuit. Disconnect one of -the
leads from the battery."nd insert an ammeter or milliammeter,
il series, in the circuit. lf current leakage exists, disconnectthe D.C.'circuit at various stages to detecl the lochtion of theshort or ground. The most probable cause of trouble is thereverse current diode. This can be checked very easily with anohmmeter. With the teads across the diode in one directionthe meter will indicate an extremely high resistance; upon
being reversed the meter will indicat-e a '[ow resistanc6. lf abattery is completely discharged and in bad condition the
charge resistors may be burned out due to the excessive over-load. Such resistorC must be replaced.

12. There are 2 kinds of starting arrangements used on dif-ferent engine generators. One is- the automotive type startwhich uses the same kind of starter as is used in auibmobiles
and the other is called the exciter starting system. ln the lat-ter, a special heavy duty series field coit -is wound on thegenerator and the generator is used as a .,D.c. motor" toturn. the engine ovei. lf lhe engine cannot be turned over bythe battery, proceed as follows: -

a. check the Bat. + and Bat. - terminars on the controlbox while trying to start the engine electrically. The vottaqefrom the 12 volt battery during the cranking feriod must 5eat least 9 volts at these terminals. tf thd voltage is low,qheck the p?ltSrv terminats to be sure that they-are cleari
?nd .tight.. lf they are, and the battery vortage drops betowI volts it is dead and should be remo-ved ani c6ariieO wittra. batter.y charger. Any of these generators may Oe oper-ated satisfactorily by - cran-king the engine bv 

- hino -'ana
gqer{n o the seherator without a batrery. f Ry I NG io.START AN ENGINE WITH A DISCHARGEO B.ATTERVMAY CAUSE IT TO STALL ON TH E COM PRESSION-srRoKE; THE HtcH cURRENT sURGE MAy B.URN
TH E BRUSH ES AND BRUSH SPRINGS.

b. Using a piece of insulated wire "bridge" between the
grounded terminal and the one with a wire leading to the
small terminal of the start-stop switch. lf the engine now
crarrks, replace this switch.

c. lf the engine still won't crank, use a heavy piece of
insulated wire and bridge the two heavy connectors on
the starter solenoid. lf the engine turns over now it is
possible-the solenoid is b.ad. This can be checked out by
"grounding" the small connector on the solenoid. lf nothing

: happened ygu know_- the solenoid must be replaced. lf tha
engine cranks then the wire from this small terminal to the
start -stop switch is open.

d. lf you find this lead wire is not open then the auto-
motive ty.pe starter,..t?ttrst.,.bG bad. Th is starter must be ;-\-u,+i,:s-:..::i1j*::

takenoffandchecked-brushes-,fie|d,-.ar,ma.'tUr6,]...%.,''.'.
q.lfyourgenerator.isonewithanexcitercrankingcir.

cuit (series field w'inding) then this must be checked-next.
Examine the D. C. Brushes and springs as explained in
9a and 9e. Also check the connectibns -ot the s'eries field
coils to see if they are good, lf this does not correct the-
trouble proceed as in 9f .

Figure 25
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