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DEPENDABLE PORTABLE POWER
for FARMS

... yours at Low Cost with

Y W PoweR
=24 TRACTOR DRIVE GENERATORS

When you own a low cost Winpower Tractor Drive Generator you get TWO
big benefits from one investment—standby power for emergencies and portable
power anywhere to operate power tools, welding equipment, elevators, crop
dryers, pumps, chain and masonry saws, floor sanders, drills, grinders, and
many other tools and appliances.

Winpower generators are available for tractor power takeoff or belt-driven
from any suitable prime mover. Capacities from 6500 watts through 20,000
watts with voltages 115 or 230, and single or 3 phase power.

Winpower Tractor Drive Generators are easily connected to existing power
system through manual line transfer panel. Protective 20 year service warranty
and 35 years experience back every generator.

Winpower Manufacturing Company makes the world’s most complete line
of gasoline and diesel power and light plants for every purpose; a size for every
need. From small portable units which are easily carried in car trunk to camp,
construction site, or farming operation away from regular power, up to huge
many ton power plants for cities and factories.

WINDSwER MEG. CO. .... Newton, lowa
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OPERATING INSTRUCTIONS WHEN POWER LINE FAILS

#1—BOLT TO POWER TAKE-OFF ON TRACTOR.

#2—
#3—
#4—
#5—

ADJUST TRACTOR SPEED SO VOLTMETER IS WITHIN
RANGE OF 110 TO 120 VOLTS.

BE SURE ALL HEAVY ELECTRICAL EQUIPMENT IS
SWITCHED OFF BEFORE PROCEEDING TO STEP #4.
THROW LEVER OF MANUAL DOUBLE THROW SWITCH TO
GENERATOR “ON” POSITION.

SWITCH ON ALL REQUIRED EQUIPMENT WITHIN RATED
CAPACITY OF STANDBY GENERATOR AND IF NECESSARY
ADJUST TRACTOR SPEED TO COMPENSATE FOR LOAD.
YOLTAGE RANGE SHOULD BE 110 TO 120 VOLTS.

WHEN POWER LINE SERVICE IS RESTORED

#1— DISCONNECT HEAVY ELECTRICAL EQUIPMENT.
#2—THROW LEVER OF MANUAL DOUBLE THROW SWITCH TO

POWER LINE “ON" POSITION.

YOU ARE NOW READY FOR NORMAL OPERATION FROM YOUR
POWER LINE.

FOR PORTABLE USE

#1—

#2— ADJUST TRACTOR SO VOLTMETER IS WITHIN RANGE OF 110
#3 —PLUG ELECTRICAL EQUIPMENT INTO PROPER OUTLET ON

ONE 230
VOLT PLUG

Back View e
Panel Box "

MOUNT GENERATOR ON TRAILER (WINPOWER MODELS TD
OR TR OR EQUAL) OR OTHER DEVICE SO POWER TAKE-OFF
SHAFT CAN BE CONNECTED TO TRACTOR.

TO 120 YOLTS.

PANEL.

TWO 115
VOLT PLUGS.

VOLTMETER
CIRCUIT BREAKER

TYPIGAL INSTALLATION ON FARM
USING METER POLE

Wires
from
Power
Line

A

\-/ Drip Loops

Service Head

Meter

L Switch or Safety Breaker

Double-Throw Rain Tight
Test Switch With Test Light.

Lightning Ground Wire
to Neutral
at top of pole

. (D
/"Conneci to Tractor with

540 R, P, M. Power
Take-Off.
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TRACTOR-DRIVEN GENERATOR
FOR STAND-BY ELEGCTRIC POWER

A stand-by generator is one installed to provide electric power only
during an emergency - when the regular source of commercial power fails,

A, Installing a stand-by generator means that certain changes must
be made in the existing wiring. Such wiring must meet local and
National Electric Code requirements, It can be properly done
only if the installation is planned by a competent electrical man
who understands the prineciples involved.

Be This bulletin is not intended to be a wiring manual, but rather
is intended to remind the dealer or contractor of points sometimes
overlooked, and to review the principles involwved,

SIZE OF STAND-BY GENERATOR
The size of the generator selected for stand-by purposes should be:

Large enough to take care of the necessary electrical loads,
For example:

1. In a home, large enough to take care of oil burner, water
pump and home freezer,

2¢ In a hatchery, large enough for incubators and brooders and
heating system.

3. In a greenhouse, large enough for neating system.

e In a public building, large enough for emergency lighting,
exit lights and corridors,

This type of installation requires careful watching on the part of the
owner, to prevent the generator from becoming overloadeds

SWITCHES FOR MANUAL CONTRCL

The simplest stand-by installation is one in which the load is thrown
from the power line to the stand-by generator by means of a manual
(hand-operated) switche The switch used for this purpose is called a
tdouble=throw" switch and is shown in Fig. l. The load is connected

to the center terminals, When the switch is thrown to one position,
the load is comnnected to the power line; when it is thrown to the other
position, it is connected to the stand-by generator. If the switch

is properly installed, there is no possible way that the plant can ever
be connected to the power line - it can be connected to the load only
after the load has been disconnected from the power line,
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As used for the purposes described in this bulletin, the switch
seldomly needs to be fused,
cabinet as shown in Fig. 2.

but must always be enclosed in a steel
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FIG. 2

SINGLE-PHASE circuits:
115-volt, 2 wire:

One

115/230-Volt, 3 Wire:

O

\

wire "hot!". the other neutral,

Two wires "hot", third neutral,

230-Volt, 2 Wire: In USA: Both wires "Hot",
In foreign countries: One wire is sometimes neutral,
THREE-PHASE Circuits:
3-wire: Usually all wires '"hoti"; occasionally one wire neutral,

Li=wire:

THE NEUTRAL WIRE IS NEVER FUSED, NEVER SWITCHED,

Three wires "hot", one wire neutral.

Join neutral wires at

neutral bar" between blades of double throw switch,

B,
blades: double-pole.

For SINGLE-PHASE installation, use a double~throw switch with two
(If used on a 115-volt circuit with one neutral

wire, disregard one of the blades; single~pole switches of this type

are not available,



C. For a THREE-PHASE installation, use a double~throw switch with
three blades: three pole, and ™eutral bar" for !} wire system.

D. The VOLTAGE rating of the switch must be sufficient for the voltage
rating of the plant. Unless the voltage of the plant exceeds 230
volts, this factor may be disregarded because all switches of this
type are rated at 250 volts or more,

E. The AMPERAGE-rating of the switch must be selected with this thought
in mind: That the ampere-rating must not be less than the greatest
number of amperes it will carry in the normal line.

WIRING FOR MANUAL CONTROL

IV, This involves the use of double-throw switches as already described and
as shown in Fig. 1. Let us study a typical installation as it is before
any part of the stand-by equipment is installed, This is shown in Fig. 3;
for the sake of simplicity, only one wire is shown,

METER MAIN FUSE —
LINE FUS’E) CABINETL
ey xd
MAIN
SWITCH } B __)
BRANCH BRANCH
FIG. 3 FUSES / c

IRCY

The current flows first through the meter, then the main switch, tLInS
the main fuses, then the branch-circuit fuses., Note that especially
in the smaller installation (60-amp. and smaller) the main switch, main

fuses, and branch-circuit fuses often are all in a single cabinet,
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MAIN”FUSE | N
METER-  STAND— BY P

A, After installing the double-thcréwals"rﬁ.gh s the dia rla.Rmcwq']Isbe as

shomn in Fig. 4o You will note that when the switch is thrown up,
(the normal position when there is no emergency), the load is con=
nected to the normal power line. All the amperes that flow through
the main switch must also flow through the newly installed double-
throw switch. Therefore, the double-~throw switch MUST have a rating



in amperes, not less than the rating of the main switch. The main
switch will be rated either 30, 60, 100 or 200 amperes; the double-
throw switch cannot have a lower rating. (Sometimes a 50-ampere
circuit breaker is installed instead of the 60 ampere main switch,
Since switches do not come in 50-ampere ratings, a 60-ampere switch
would be used).

When the switch is thrown DOWN, the load is connected to the stand-by
generators

B, If the main switch is, for example, a 60-ampere size (which at 115/230
volts will carry 13,800 watts) but the stand-by plant is only a 3,000
watt type, the double-throw switch will still bave to be 60-ampere size,
This of course will mean that in period of emergency, the owner will
have to carefully limit the items he turns on, not to exceed 3,000 watts,

Ve On farms, meters are usually installed on a meter-pole in the yard, from which
point wires run to the various buildings. See Fig. 5.

DWER W ousg IN HOUSE) —
60 AMP FSWIToH [ HOUSE
IN HOUSE [~
LGN
AIN FUSE "™ .
IN BARNQ A
onESER PSwitcH | [BARN
IN BARN [~ b
/SWITCH OR MAIN FUSE
CIRCUIT BREAKER™ IN BARN,
POINT :;' :OLE 30 AMP gLEcN‘ﬁ s S

Usually there is a switch or circuit breaker at the pole comtrolling the
entire installation, Then a double-pole switch installed at "Point A"
mst have an amperage rating not less than the amperage rating of the
switch or circuit breaker already installed,

Sometimes there is no switch or circuit breaker at the pole, In almost
all cases there will be a separate switch at each building; probably 60-
ampere size at the house, often 60-ampere at the barm, and another 30=
ampere switch at some other building. Now the double-throw switch instal-
led at "PointA™ must be big enough to carry all the amperes carried by

the three switches, theoretically 60, 60, 30, or 150 amperes, However,
there iz no likelihood that all three switches will ever bYe fully loaded



at the same time, and we doubt that any inspector will require a
double~throw switch larger than 1CO-ampere size. Most inspectors
will accept a 60-ampere double-throw switch under these circumstances,
but remember the local inspector is the one who makes the decision.

The stand-by generators have fuses on the control panel of the plant.
This protection is there primarily for the protection of the generator,
but in most cases also protects the wiring in the building during
periods of emergency.

How to determine the output of the generator in amperes:

a, If generator is single-phase, divided watts by volts. Thus a

3,000 watt, 115-volt plant will deliver 3000 or 26 amps; a
115
5,000 watt, 115/230 volt plant will deliver 5000 or 21.7 amps.
230

b. If generator is 3-phase, divide watis by 1l.73 times the vol-
tage. Thus a 10,000 watt 230-volt, 3-phase plant delivers
10,000 or 25,1 amperes.



GENERATOR AND ELECTRICAL INFORMATION

An electrical generator is a machine so constructed that when its rotor is re-
volved a voltage is built up, which causes current to flow, Generators are
divided into two classes: Direct current, in which the current always flows
in the same direction, and Alternating Current, in which the current reverses
its direction 60 times a second in a 60 cycle generator or 50 times a second in
a 50 cycle generator, etc, ,

Voltage is the force or pressure which causes a flow of current through the
conductor. Voltage can be compared to pressure in a pipe of water system,

Amperage is a measure of the rate of current flow through the conductor, It
can be compared.to the number of gallons per minute in a water system.

An ohm is a measure of the resistance in a conductor to the flow of current,
If one volt can cause one ampere to flow through a conductor the resistance of
the conductor is one ohm, This can be compared to the manner in which the re-
sistance of a water pipe limits the flow of water at a given pressure,

CHANGING ROTATION OF GENERATORS

To change the rotation of Belt-Drive Generators, interchange the leads to the

DC brushes, In other words, there are two DC Brushes or two pairs of DC Brushes,
Take the lead o1 leads from the first brush and fasten them to the second brush
and take the lead or leads from the second brush and fasten them to the first
brushe

DIRECT CURRENT GENERATORS

In a direct current generator the current always flows in the same direction,
This is accomplished by means of the commutator and brushes which act to keep
the current flowing in a constant direction. The commutator and brushes act
as a group of double throw switches, reversing a coil's connection to the line
just as it is starting to pass under a field pole of opposite polarity.

The cormutator and brushes of a D.C. machine carry all of the current generated
within the machine, These are subject, therefore, to all overloads, If over-
load continues to exist, the generator may become damaged., The commutator
becomes hot and then arcing develops, which, in turn, continues to ruin the
commutator. Therefore, never subject a D.C. generator to overload as it shortens
the 1life of the unit,

D.C. Generators are also divided into two types, namely, shunt and compound
wounde The shunt wound type has only the shunt field coils. Therefore, the
voltage of this type of machine will drop as load is increased, The shunt

wound generator is used most often for battery charging plants. The compound
wound machine, in addition to shunt field coils, also has the series field
coils. These coils are in series with the load, As the load increases, so

does the current through the series coils, automatically supplying excitation
and either boosting the voltage slightly or maintaining it more or less constant,



Therefore, with a compound D.C. machine you can overload excessively without
causing voltage to drop. This characteristic of the compound wound D.C.
generator makes it easier to unknowingly overload the engine, It is, there-
fore, advisable to carefully check the load at regular intervals to gather
agsurance that overload does not exist,

GENERATCR TROUBLES = D,C.

The most common source of D,C. generator trouble is overlocading, Overload=
ing, in turn, causes commutator and brush troubles which can be very bother-
some and costly., Overloading a machine beyond its rated capacity results

in sparking or arcing brushes, accompanied possibly by heating and discolora-
tion of the commutator due to the excessive current which they are carrying.
This sparking is of such a nature as to damage both the brushes and commu-
tator whose surface will be burned and discolored due to overheating, espe-
cially if the overload is allowed to continue. A healthy commtator will
acquire a good polish and chocolate brown color. Black deposits on the
commutator often indicate bad comrutation,

Another source of commutator trouble is oil and grease, If oil or grease gets
on the commutator, the mica insulation of the commutator will become o0il soaked
resulting eventually in ruined comrmutator. Ring fire is a visible sympton of
this condition; therefore, never lubricate the commutator.

Arcing brushes may also be caused by improper adjustment of the brush ring,
thus placing all the brushes in wrong position with respect to the field
poles. Brush rings are adjustable. It is, of course, first necessary to
loosen the set screw, Then adjust the brush ring to a position where least
sparking exists, In the case of some D.C. generators, individual adjustment
of each brush may reduce arcing. Brushes should be equally spaced around
the commutator, This spacing should not vary more than 1/32 inch,

Brush troubles which continually persist due to atmospheric conditions can
usually be solved by some local electrical expert, However, should the
services of such an expert not be available, it is possible that the dealer,
through suggestions received from the factory, can correct the trouble,

Consistent overload, which overheats the insulation, exposure to oily or
moist atmosphere, and a number of other causes will eventually ruin the in-
sulation of the machine's windings. This will cause short circuits and
grounds to appear. These conditions must be eliminated as faults of this
type in an electrical machine are accumilative,

When the commutator of a generator shows bad condition from wear and improper
operation, it should immediately be repaired. It never pays to wait. By
having the commutator machined and brushes replaced at the first signs of im-
proper condition, considerable service costs can be avoided,

Sanding the commutator with a fine grade of sandpaper (never use emery cloth)

will often stop sparking and ring fire, if the damage is not already too
great, Sometimes a dirty commutator is the primary source of sparking, and
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the removal of the blackening by sandpaper will cure the trcuble. There-
fore, inspect the generator about once or twice a week and considerable
trouble and expense will be avoided,

An exceptional hot commutator will throw solder, and therefore connection
between commutator bar and coil is broken., Should such a condition ever
develop within the machine, it could be a direct result of overload, There=-
fore, never overload a D.C. generator. It may ruin the generator and also
shorten the life of the engine,

ALTERNATING CURRENT GENERATORS

A.C. generators, commonly called alternators, are built to generate a volt-
age which periodically varies from a given positive to the same negative
value, This in turn will cause the current to reverse its direction at the
same frequency as the voltage change, The number of these alternations or
cycles depends upon the speed of the machine and the number of poles, A
sixty cycle alternator, having a speed of the 1800 R.P.M, is a lL-pole mach-
ine, while an alternator of the same frequency operating at 1200 R.F.M. is
a 6~pole machine,

A self-excited generator has the D,C. exciter winding on the same armature
with the A.C, winding. The D.C. and A.C, windings are, of course, fully
insulated from each other, The D.,C. current generated in the exciter wind-
ings supplies the current for the field poles, This current in the field
poles builds up a magnetic flux, which causes voltage to be generated by the
A,C, windinge The amount of current flowing through the field may be cone
trolled by a rheostat., More or less current in the field circuit causes the
A.C, voltage to rise or drop. Variation in either the field resistance
(rheostat) or speed of the machine will cause a voltage drop. Reactance in
the load circuit causes a lagging current. This current must come from the
generator but this lagging current tends to oprose the magnetic field thus
reducing the output voltage of the generator,

Lagging current is a subject that is rather difficult to conceive by the
average user of small power plants, It is, however, something that must be
considered, It should be remembered that lagging current is due entirely
to electrical equipment of the induction type, such as induction motors,
transformers, neon sign transformers, radio equipment, etc,

The most common sign of a lagging current in generator sets is a condition
where the engine does not seem to be overloaded (engine does not smoke or
slow down, but the ammeter shows a high current reading and the voltmeter
shows less than rated voltage,

Another point to be considered is that of starting an electric motor. The
reactance of an electric motor is bad while starting and if the motor is of
0ld construction, it may stall, due to the voltage drop caused by excessive
starting current of the motor,

The user should carefully read the above paragraphs and should he have any
reason to believe that the capacity of his plant is being reduced by the
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reactance of his motors, should immediately communicate with the dealer,
Correcting capacitors are available at reasonable cost and this installation
will in many cases prove to be an ideal solution. Prices on capacitors may
be obtained through your dealer,

A capacitor affects an alternating current circuvit in just the opposite manner
that reactance does. A capacitor tends to make the current "lead" the wvolt-
age rather than make it "lag"., Therefore, if enough capacitors are installed
they will neutrailize the bad effects of lagging current. Remember, it is

the reactance of the load (not the alternator, which has its own exciter) that
is being corrected. 01d and underloaded motors and transformers are the main
cause of reactance, -

GENERATOR TROUBLES - A.C,

Most A.C. generator troubles are confined to the exciter, which, as stated
previously, is a direct current generator with commutator and brushes, Brush
and commutator troubles are caused by any number of conditions, such as dusty
and sandy air, oily or moist atmosphere, grease getting on commutator, im-
proper brush spring tension, brushes of improper composition, excessive vi-
bration of the machine, running the machine too fast, etce

Brush troubles which continually persist due to atimospheric conditions can
usually be solved by some local electrical expert, However, should the ser-
vices of such an expert not be available, it is possible that the dealer,
through suggestions received from the factory, can correct the trouble,

Consistent overload, which overheats the insulation, exposure to oily or
moist atmosphere, and a number of other causes, will eventually ruin the in-
sulation of the machine's windings, This will cause short circuits and
grounds to appear. These conditions must be eliminated as faults of this
type an electrical machine are accumulative,

GENERATOR SERVICE

The most common cause of a generator failing to produce current is an exter-
nal short somewhere on the main line, If it is suspected that this is the
cause of failure, the main line circuit should be disconnected by throwing
the main line switch, and a test lamp placed across the output of the genera-
tore If the plant fails to generate with the A.C. main line disconnected
from the plant, then the trouble lies in the generator., With the trouble
traced to the generator, the following tests will indicate whether or not

the difficulty is due to a short or a grounded field or armature,

COMMUTATOR: Mica is used for insulation between the commutator bars., After

the armature is machined, the mica is cut away from 1/32" below the surface

of the bars. The surface of the bars will wear down to the level of the mica
eventually., Mica is harder than copper and it forms ridges which cause the
brushes to jump and make poor contact, High mica should be under-cut care-

fully, and the commtator turned and cleaned. Loose brush wires can cause

failure of the generator to produce current. Brushes in which the leads have -
become loosened should be replaced,

i



TESTING D.C. WINDING OR ARMATURE FOR GROUNDS: First, discommect battery and
E.C. Iine wires from plant, RAISE ALL BRUSHES FROM COMMUTATOR AND CCLLECTOR
RINGS. Place one end of test lamp wire on commitator, Touch other end of
test lamp wire on clean surface of armature shaft. If test lamp burns, the
commutator or D.C. winding is grounded, NOTE: A shorted or grounded D,.C,
armature circuit will generally be indicated by overheating of the armature
or burned windings. The plant will run, but no current will be generated,

TESTING A.C. WINDING OR ARMATURE FOR OPEN CIRCUITS: First, discomnect bate
tery and A.,C, line wires from plant. RAISE ALL BRUSHES FROM COMMUTATOR AND
COLLECTOR RINGS. If the generator is single phase, 2 or 3 ring, place one
test lamp wire on the center ring then touch the other wire to each other
ringe The lamp should burn when any two rings are touched, If test lamp
does not burn an open circuit is indicated,

On a h~ring single phase generator the lamp should burn when ring No, 1 and
Ring No. 2, or when ring No., 3 and No. L are touched, With any other combina-
tion, the lamp should not burn,

On a 3-phase, L-ring generator with one test lamp wire on ring N, lamp should
burn when touching any other ring, Check all rings,

On a 3-phase, 3-ring generator touching any combination of two rings should
cause the lamp to burn. If lamp fails to burn in any of these cases an open
circuit has developeds Check all combinations, Note: An open circuit in
the A.C, armature winding will result in the plant failing to generate volte
ages

Placing one end of test lamp wire on shaft, the lamp should not burn when
other end of test lamp wire is placed on any collector ring, If light burns,
it indicates a ground in A.C, winding., Any short or ground in the armature
means that it must be rewound,

TESTING FYELDS FOR OPEN CIRCUITS: Discomnect battery and A.C., line wires
Trom plant, Raise all brushes from commutator and collector rings, Discon-
nect D.C, field wires, Connect one test lamp wire to field wire leading to
brush holder, Connect other test lamp wire to wire in outlet box leading
direct to field coil, If test lamp does not burn, D.C, field circuit is
open, NOTE: Broken wires or loose connections between generator field and
control panel should be checked first, An open circuit in the field winding
would prevent the plant from generating.

SERVICE DIAGNOSIS

POOR COMMUTATION: Indication of poor commutation is excessive sparking and/
or overheating of commtator, blackened or pitted commutator bars,

CAUSES OF POOR COMMUTATION:

1, The brushes not set correctly in respect to the field poles,
2e¢ Brushes may not be fitted to the surface of the commtatore
3¢ Brushes binding in the holders,
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Brushes may not be equally spaced around the commutator,

Brushes may have reached their limit of wear, with the result that there
will be an insufficient amount of brush spring tension.

Some brushes may have excessive pressure, thereby taking more than their
share of the current,

The carbon brushes, if replaced, may be of an unsuitable grade, Metal
graphite brushes generally are not used on D.C. voltages higher than 30
to L0 volts. Great care must be taken to be sure that the proper grade
is being used on the generator when replacements are made,

Some commtator bars may be loose or projecting above the other.

High mica, this prevents a proper contacting surface bebtween the brush
and the commutator,

A variation in the air gap of the machine or strength of the field poles,
This will also cause severe sparking at the commtator,

FATILURE OF GENERATOR TO BUILD UP VOLTAGE:

1,
24
3o

ho
Se
6

Te

The speed of the set may be below normal,

Field coils not connected in proper sequence, This could only occur if
the wiring has been changed since leaving the factory,

A reversed shunt field, Switch wires leading to D,C, brush holders,
Brushes incorrectly spaced, and not located on a neutral position,

An external short circuit, -

An open circuit in the shunt field.

Loss of residual magnetism, The process of building up voltage in all
types of generators requires that there be a smll amount of residual
magnetism in the iron parts of the field exciter structure when the mach-
ine is standing stille This residual magnetism produces the initial
voltages in the armature coils as soon as the armature is rotated, which
are built up until the full magnetic field is developed, and the machine
delivers full voltage., All generators leave the factory with sufficient
residual magnetism to build up when started, However, through long
periods of storage, and sometimes due to rough handling in transit, an
occasional generator will lose all or part of its residual magnetism,
and so fail to build up voltage, The following procedures will usually
correct the trouble:

(a) Carefully check that-all brushes are free in the brush holders, and
are seated on the commtator, and that no objectionable film has
collected on the cormutator, See that brush shunts are not binding
on adjacent parts or shorted to ground.

(b) With the generator running, apply light pressure to the top of one
or two D.C, brushes with a wooden stick, to polish the commutator
and break through commutator film, Often this will permit the
generator to build up when the residual field is weak,

(¢) If the machine still refuses to build up, the residual magnetism
can be restored by applying direct current to the fields, Iift all
the brushes clear of the commutator, With the generator at stand-
still, connect the positive terminal of a 6=volt storage battery
or "Hot Shot" dry battery to a positive brush holder, In generators
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where one brush holder is grounded this will be the grounded commue
tator brushe Touch the negative connection from the battery to the
adjacent commutator brush holder. This will be a negative brush.
Hold the connection a few seconds. Remove battery connections,
lower brushes and start generator,

(d) Should the generator build up with reversed polarity, that is, should
the positive connection become negative, or in an A.C, machine still
fail to produce current, this can be overcome by reversing the cone
nections between the battery used to build up the residual magnetism
and repeating the process described above.

In electrically cranked plants, where the generator serves as the
starting motor, residual magnetism is automatically restored when
the starting winding is energized,

NOISES IN THE BRUSHES: Noise in brushes is generally due to a rough or out-
of=round commutator, caused by high and low bars, This difficulty may only
be corrected by machining the commtator in a lathe,

COMMUTATOR: Mica is used for insulation between the commtator bars. After
The armature is machined, the mica is cut away about 1/32" below the surface
of the bars, The surface of the bars will wear down to the level of the mica
eventually., The mica is harder than the copper, and it forms ridges which
cause the brushes to jump and make poor contact, High mica should be under
cut carefully, and the commtator re-machined and polished,

The commtator should maintain a polished surface., Blackening of all the bars
indicates incorrect brush positions. Blackening of groups of bars at regular
intervals indicates rough, eccentric commtator, A slight, even discoloration
of the commutator is a normal condition,

A severely burned bar or number of bars, indicates an open circuit in the arma-
ture, which will also be noted by excessive flashing when the machine is opera-
ting with load. This type of difficulty can only be corrected by competent
armature repair service men,

Ordinarily the commutator will require only an occasional wiping with a non-
linting cloth, but if blackening appears and grows worse, the cause must be
determined and corrected,

Use no lubricant on the commutator. The use of any lubricant will only cause
sparking and increase the commtbtation difficulties,

BRUSHES: See that the brushes move freely in the holders and at the same
Time make firm even contact with the commutators The brushes should all have
the same spring tension to prevent one from carrying more than its share of
the loads An extra set of brushes should always be kept on hand,

See that both the interior and the exterior of the machine are kept free from
metal dust, dirt of any description, or water,

T



GENERATOR HEATING: May be due to one of the following causes:

1, Overload on the line,
24 Short circuit of a coil or number of coils in the winding,
3¢ OGrounds in the armature winding or commutator,
ho Poor commtation.
5. Overheating of the entire unit, may be caused by:
(a) Unequal air gap.
(b) A shorted out or grounded field winding,
(¢) A reversed field coil winding.

NOTE: Any of these troubles cause a large circulating current in the exciter
armature windings of the commutator, the brushes and brush connections, which
will cause artificial overloading of the armature, The air gap should not
vary over a few percent either way from the average value. All field coils

of the shunt type should have within 10% of the same resistance, a higher value
than this indicates shorted turns in the winding,

FIELD COIL HEATINGe

l1s Too high an overating speed of the plant, with a resultant high output
voltage,
2o A partial short circuit of one coil,

MATNTENANCE

All Generators are equipped with ball bearings. These bearings will last for
many years, It is very important to keep the generator clean and free from
accumulations of dirt and grease, It is not necessary to take the generator
apart to clean it, as in most cases the dust accumulations can be readily
blown out with an air hose and the fings and commutator be wiped with a clean
cloth, The grooves between the commutator bars should be occasionally clean-
ed out and kept free from accumulations of carbon, dust or other foreign
matter, This can best be done with a very thin hack saw blade ground to a
hook shape or a large needle or hat pin,



AC Alternators

MAINTENANCE SERVICE INSTRUCTIONS
For DC Generators and Exciters

Trouble

Cause

Remedy

Generator fails tec
build up rated
voltage

Voltmeter inoperative

Replace Voltmeter

Open field ecircuit,
(Field coils, field
rheostat, field
resistor,)

Check continuity with DC., (AC
test lamps will not usually
light up on field coils with
many turns; consequently, DC
should be used for testing,)
A bank of batteries connected
in series to give 12 to 2l
volts will usually suffice.
If open circuit is indicated,
repair or replace defective
part, (See Note 1,)

Loss of residual
magnetism, either
by short circuit,
lightening striking
system, or long
inactivity,

Raise DC brushes and contact
positive and negative brush=-
holders to a 6~ or 12-volt
storage battery for Jjust an
instant to produce the desired
polarity,

Poor Brush Contact

1, Brushes and holders should
be kept free from excessive
dirt and grease,

20 See that brushes move freely
in holders, Sticking may cause
undue sparking.

3¢ Check Brush tension, Brush
holder tension springs which
actuate the brush holder
tension arms have beenadjusted
at the factory for proper
tension, However, after the
brushes have been worn down

to half of their original
length, the spring tension may
be increased one notche Brushes
should be checked periodically
s¢ when brushes have worn to
the point where brush holder
tension arm is almost at the
end of travel, the brush may
be replaced, On small machines
using fixed brush holders and
fiber caps, the brush spring
tension is not adjustable, and
when the brush has worn to
about 1/2 its original length
it should be replaced, Care
should be taken, however, to
see that the shunt does not
get twisted too tightly and
become pinched between turns
of the brush spring. Tighten
caps well to assure goodcontact.




MATNTENANCE SERVICE INSTRUCTIONS

AC Alternators

For DC Generators and Exciters

Trouble

Cause

Remedy

Generator fails to
build up rated
voltage (cont'd)

Poor Brush contact
(conttd)

i, Replacing brushes, It is
important that all brushes be

of the samc grade, preferzbly,
the same kind and type as
supplied with the original unit.
After brushes have been installed
in the holders, it is necessary
that the brushes be fitted to

the comrmutator or collector

ring. (See note 2.)

Armature snorted or
grounded,

Remove armature and test on
growlers If test shows short,
or open, armature will have
to be repaired or rewound,

Field coils shorted
or grounded

Disconnect field leads (Fp and
F») from brushes and armature
leads and check for continuity
and resistance Lo ground with
ohm meter or lamp and batteries,
(Seec note 1.)

Short circuit on line

Locate short in system before
comnecting generator to line.
Check for shorted filter con-
densers on output of generators.

Too Muech Field
Resistance

Reduce resistance of fielad
resistor or rheostat.

Open ammeter shunt or
filter inductor.

Check continuity and replace,

Open armature winding
due to commutator
throwing solder
from riser, Due to
excessive heat and
load,

Commutator must be resoldered,

turned, and undercits -

Brushes not in
cormutating plane,

This trouble will only be en=-
countered in larger plants
having adjzstable brush rings
or spiders, In the smaller
plants the position cf the
brushes is fixed by design.

On the 12 and 1L"® field frames
the adjustable ring may be
repositioned so that the brushes
are uwnder the poles. The optimum
point is e one in which the

D.C, armatvre voltage is maxirmm

Wrong rotation,

The machine must be run in the

correct direction, (Looking

at the unit from the commatator
end, helt drive plants usually




MATNTENANCE SERVICE INSTRUCTIONS
For DC Generators and Exciters

AC Alternators

Trouble

Cause

Remedy

Generator fails to
build up rated
voltage (contt'd)

——

Wrong rotation
(cont'd)

rotate clockwise; engine driven
plants rotate counter-clockwise,
If it is desired %o run the
machine in the opposite direction
to the way it was adjusted at
the factory, the internal con-
nections of the generator will
have to be changed, and the
commitating plane of the brushes
readjusted. The sure way is to
take all the wires off the
positive brushholder and place
them on thée negative brushholder |
and place 2ll the wires which
originally connected to the
negative brushholder on the
positive brushholder, On a
straight shunt-wound machine,
rotation can be changed simply
by interchanging the field leads,
To adjust the commutating plane
of the brushes, shift the brush
spider or ring in the direction .
which results in the highest
D.Cc armature wltage with
minimm sparking at the brushes
when the field rheostat or
resistor is at minimum resist-
ance setting,.

Faulty voltage regu=-
lator operation.

Try operating the plant without
voltage regulator., See the
instruction manual for the
particular voltage regulator
used., '

Low output wltage

~ Ixcessive 1o0ad

Reduce load

Insufficient exeita-
tion due to too
much resistance
in the field,

Reduce the amount of field
resistance.

High resistance
connections.

Connections will be warm or

hot to the touch., Make better
electrical and mechanical Jjoints
and connectlions,

High DLine Losses

Increase size of line wires

Low speed
1, Belt slipping
2o Defective governor

36 Defective bearing
L Excessive load

1. Tighten Belt,

2¢ Adjust, repair, or replace
gOVErnore

3, Replace bearings,

Lie Reduce load,




MAINTENANCE SERVICE INSTRUCTIONS
For DC Generators and Exciters
AC Alternators

Trouble

Cause

Remedy

Low output voltage
(cont'd)

Brushes not seated
properly or dirty.

Clean or replace brushes and
reseat, (See Note 2.)

Dirty Commutator

Sand commutator lightly with
sandpaper or crocus-cloth, DO

NOT USE EMERY PAPER, If commutator

is greasy, wipe with non-inflam-
mable liquid,

Shorted field coil

Test tield coils for possible
shorts, Replace bad coil,

Reversed field coill

Check as in Note 1, reconnect

ance setting.

connection. coil properly.
High output voltage | Improper field resis&| Increase resistance of field

resistor or rheostat,

cessive speed.

Reduce engine speed to rated
value

Improper governor
adjustment.

Reset governor.

Faulty voltage reg-
ulator operation.

Try operating without voltage
regulator.(See voltage regulator
instruction manual)

Operating in sub=-zero
temperatures.

Add in more field resistance
until plant reaches operating
temperature.

[ Excessive heating,
Most machines are
designed to with-
stand a temperature
rise of 1,0°C,

(See nameplate data
for specific plant)

OBverioad

Reduce load, (Check ammeter
readings against nameplate
rating,) Allow proper correction
value for power-factors less
than unity.

Clogged ventilating
screens.

Remove and clean air passages
in screens, Make sure passages
within machine are opens

High Room Temperature

Improve ventilation to
operating area,

Insufficient air
circulator

Provide cross ventilation,
additional openings to room
housing plant.,

Operating with ex-
cessive voltage,

Check voltage drop in distribu-
tion lines and comnections.
Provide service lines large
enough to overcome excessive
line dropse

Armature or field
coils shorted or

Repair or replace.

grounded,
cessive brush Adjust pressure or replace
pressure, tension springs or brushes and

springse

Flexible coupling
not in line or belt
too t ight °

Align coupling or sheeves and
adjust belt tension,




MAINTENANCE SERVICE INSTRUCTIONS
For DC Generators and Exciters

AC Alternators

Trouble Cause Remedy
Excessive Heating End Bells out of Realign
(Cont'd) position
Bent Shaft Straighten or replace

kixcessive Sparking
at the brushes

Brushes dirty or not
seated properly

Clean or replace and reseat.
(See Note 2?

Improper brush grade

Use only brushes recommended,
or duplicate of original brushes

High Mica

Commutator should be turned
on lathe and undercut., (See
Note 3,) All micas should be
carefully undercut below
commutator surface,

High commutator bar
or rough commutator

1., It may be necessary to
machine the commutator on a
lathe; however, when doing so

a competent machinist must be
employed, Make absolutely sure
that the armeture shaft is
centered concentric with the
bearing surface. Don?t machine
commutator until you have
checked to see that shaft
center is concentric with
bearing. The surface of the
commatator should be machined
as little as possible and
polished with fine grit, high
grade sandpaper after under-
cubting,

2o A very effective polisher may
be constructed by folding
several layers of canvas or
duck over the end of a strong
piece of wood and tacking it
in place, The canvas pad may
be held on the commutator or
collector rings, This will give
a high polish without cutting
the surface, however, if the
commitator is pitted, it will
be necessary to first polish
with a fine grade of sandpaper,
(00), following it with the
canvas polisher, NEVER USE
EMERY CLOTH TO POLISH, since it
contains metallic particles
which will short out the commuta-
Hor,

Lack of brush
pressure,

Adjust or replace tension
springs.




MAINTENANCE SERVICE INSTRUCTIONS
For DC QGenerators and Exciters

AC Alternators

Trouble

Cause

Remedy

Excessive sparking
(contfd)

Brushes not in
commutating plane

(See Page 20)

Brushes sticking
in brushholders

Clean brushes and brushholders
and adjust brushes,

Overload

Check ammeter readings with
nameplate rating. Reduce load,

Grounded, open, or
shorted field coil
windings.

eplace or repair defective
coil,

Open Armature

Repair or replace armature,

Loose brushholder

Re=-align and tighten holder,

Fluctuating DC
voltage

Irregular speed of

Adjust governing device,

engine.
Unstable voltage Try operating without voltage
regulator, regulator, See voltage regulator

instruction manual.

Fluctuating load

Stabilize load.

Poor brush contact

(See Pages 19 & 20)

ose terminal
connectiions

Make better connections
mechanically & electrically.

Generator overloading

Reauce load

Defective bearing

Replace worn bearings

Polerity of generator
reversed

Long inactivity,
short circuit,
lightening striking
system, etce

Raise UC brushes and contact
positive and negative terminals
with 6 to 12 volts to produce
currect polarity.

[Raddlo interference

Radlo Frequency
interference due
to sparking of
brushes

Comnect ,5 mfd condensers from
all brushes to frame, Voltage
rating should be at least
double the rated voltage on
the circuit to which they are
cornected, If condensers are
already connected to these
points, replace with new
condensers,

Radio frequency
interference caused
by leakage of static
charge from
generator shaft,

Install shaft grounding bruSh
assembly.

Radie interference
caused by electrical
system of engine

Suppress radio interference
in usual manner, It is sug-

gested that competent radio

man or electrician be con-
sulted,




2 WIRE SINGLE PHASE OR DIRECT-CURRENT

POWER LINE

LOAD TRANSFER SWITCH
TWO POLE DOUBLE-THROW e\

LOAD

GROUND OR
NEG.TERM.

D I] GENERATOR PANEL

3 WIRE SINGLE PHASE

POWER LINE GJ‘LOAD

LOAD TRANSFER SWITCH

THREE POLE DOUBLE-THROW GRQOUND OR
NEG. TERM.

D ‘:I GENERATOR PANEL

SUGGESTED WIRING INSTRUCTIONS FOR
TRACTOR DRIVEN GENERATORS

4 WIRE THREE PHASE

POWER LINE

LOAD TRANSFER SWITCH
FOUR POLE DOUBLE-THROW

L

Qg‘_g—:J:J

P GROUND OR
Q\ | NEG. TERM.

GENERATOR PANEL




