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INSTALLATION AND OPERATION INSTRUCTIONS
TRACTOR PTO ALTERNATOR
15,000 end 20,000 WATT MODELS

The Forney Tractor PTO Alternator is a rugged heavy-duty electric Alternator
Power Pilant that will provide an economical and dependable source of elec-
trical power either az a portable or standby unit.

This Alternator is designed to be driven by a tractor power take off or other
engine sources of power that will provide 520 RPM to the Alternator gesr box.

IMPORTANT. Each Alternator is carefully inspected at the factory and & run
in is made until the brushes are satisfactorily sested. The upit then isg
carefully checked for the comrect output under the average operating con-
ditions. No Alternator is shipped unless it produces its full rated capecity,
nor until it has passed all rigid inspection tests. Before operating he

sure that all instellation requirements and instructions are followed. If
for some reason the Alternator does not work properly, be sure to check all
electrical connections that may have come loose in transit, and traector PIO
speed before reaching the conclusion the Alternator is not performing sat-
isfactorily.

Before cperation is attempted, OIL MIST BE CEECKED IN THE GEAR CASE. 0Qil
should be checked periodically asnd if found low simply remove the breather
from the top of the gear case and the o0il Jevel plug from the back of the
gear case. Pour the oil (90 wt. gear 1lub)} in the gear case, until it begins
to come cut of the oil level hole, then install both the plug and the
breather cap.

The PTC Alternator should be securely bolted to a platform or a trailer. If
your Power Unit is to be used strictly for standby and permanently located,

a sultable base can be provided by pouring a block of concrete at least

8 inches thick and approximately 2 feet square and before the concrete is

set bolts can be inserted into the concrete to match the alternator bolt-

down holes. Another method would be to weld a platform out of heavy iron;

for instance, railroad rails or heavy chamnel iron to provide a suitazble

base that is firmly esnchored to the ground. If either of these methods of
mounting is used, the Alternator is firmly anchored so it will not move during
operation, and ceare should be taken that the tractor will not move or creep
during operation. Wheel chalks, suitable brake on the wheels, or a connecting
bar to the Alternator mount can be used.

If you intend to use the Alternator as a Portable unit, it should be mounted
firmly to the bed of & trailexr or skid. However, in either cese there must
be a tongue or towbar anchored firmly to the tractor and to the trailer or
skld. This is to prevent the Alternator from separating from the tractor
allowing the tumble bar to separate and become dangerous.

The Alternator should be installed in a location that allows the normal
built-in fan cooling of the unit to operate satisfactorily. The amount of
ventilation required will depend on several factors such as outdoor teme
perature, the size of the room (if mounted in & building with connection

to tractor through a doorway or opening), the amount of natural air circu=-
lation in the room, and other heat-producing equipment that may be nearby.
Under no circumstances should the temperature in the room or area be sllowed
to reach 120°F. If the unit is to be used outdoors, it is best if it can be
located in a shady area or shade provided for it, but under nco circumstances
attempt to operate the unit with & box or tight enclosure around the unit.
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Excessive dirty or dusty areas should be avoided in locating your Alternator
only from the standpoint of the tendency for dirt or debris to clog the
ventilation slots of the unit and thus cause excessive heating. Dirt in

the air also causes excessive wear on the brushes and will contribute to
higher maintenance costs.

The gear train in the gear box has a step-up ratio of 6.92 to 1 for both

the 15,000 and 20,000 watt models. A speed of 520 RPM is required to drive
the Alternator at 3600 RPM to deliver 60 cycle power. If the 15,000 watt
Alternator 1s intended to be used for the 12,000 watt continucus duty level,
a horsepower of 26.4 will be required to operate the Alternator. If it will
be usged utilizing the full 15,000 watts of intermittent power, a tractor
horsepower of 33 will be required. If the 20,000 watt Alternator is intended
to be used for the 15,000 watt continuous duty level, a horsepower of 30 will
be required to operate the Alternator. If it will be uged utilizing the full
20,000 watts of intermittent power, a tractor horsepower of 40 will be re-
quired.

All engines have a tendency to slow down when a load is applied. It is im~
portant that the governor on the engine is designed and adjusted to hold the
speed nearly as constant as possible. The slight decremse in speed from the
tractor along with the normal small voltage drop within the Alternator itself
results in slightly lower voltage when the Alternator is loaded to its full
capacity than when running idle. The resulting frequency variation has no
appreciable effect on the operation of motors, lights, and most appliances;
however, accurate timing devices such as clocks, will not keep perfect time
when used on these Alternators.

The Forney Tractor PTQ Alternator is equipped with a voltmeter for adjusting
the speed and is also equipped in the same control hox on the rear side with
the rain-type cover outlet connections for both 230 volt and 115 volt. The
Forney AC Arc Welders can be used from this Power Unit by plugging them into
the 230 volt outlet in the control box. The two 110 volt outlets are rated
15 emps each for lights, electric drills, ete. If more capacity on 115 volte
is needed, it is recommended that the load be wired directly to the connec=
tions inside the control box with suitable fusing or breakers supplied.

Also if the unit is to be used for standby power on 230 volts, either the
230 volt plug-in can be used or if the local codes require again direct
connection can be made to the leads inside the control box.

Adjust the throttle setting of the tractor to produce a voltage of epproxi-
mately 260 volts on the voltmeter when no load is applied. With a good
sensitive governor on the tractor engine the voltage will vary epproximately
as follows on the chart shown on page 3 and depending upon the electrical
load connected to the Generator:
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PT0O-15, 15,000 Watts PTO-20, 20,000 Watts

Watts Volts Frequency Watts Volts Frequency
0 260 61 0 260 61
3000 256 60+ 3000 258 61~
6000 252 60 6000 256 60+
TO00 246 60- 7000 252 60
12000 238 59 12000 246 60~
15000 230 - 58+ 15000 238 59
18000 232 59~
20000 230 58+

Low voltage may damage both the Alternator and any motors or appliances
connected to it. Running an Alternator at excessively high speeds results
in too high a voltege, which may also damage electrical devices connected
to it. Excessively high speed may also cause damage to the armature wind-
ing. It is good practice to check the Alternator periodically to determine
if the correct speed is used.

If the unit is to be used as standby power or emergency power, it mmust be
equipped with some suitable disconnect to prevent damage to the Alternator
when the powerline current from the power company is reinstated. A suit-
able double throw, double pole switch should be used when connecting to
any loads normally served by a power company. This switch should be in-
stalled so that it completely disconnects the power company circuilt when
the Alternator is comnected to your electrical lcad. When your normsl power
comes on, you can discomnect the Alternator from the load and connect the
powerline to the load. These transfer switches are available from Forney
Industries at a low cost and are good insurance ageinst dsmaging the
Alternator.

The power required to start any electric motor is consgidersably more than
is required for keeping it running after it is once started. Some motors
require much more current to start them than others. Split phase AC motors
require more current to start under similar circumstances than other types.
These are commonly used on easy starting loads such as on washing machines
or where loads are spplied after the motor is started, such as small power
tools. BSince they require five to seven times as much current to start as
to run, their use should be avoided whenever possible, if the Alternator is
already loaded near its meximum capacity. Capacitor motors and repulsion
reduction motors require from two to four times as much current to start
them as to run them. The current to start any motor varies with the load
connected to it. An electric motor comnected to an Air Compressor for ex-
emple will require more amperage than a motor to which no load is connected.




MATNTENANCE

(j-: BRUSHES -~ Check the brushes for wear after about 1000 hours of operation
and every few hundred hours of operation thereafter. They should be re-
placed when worn down to 1/2 inch. Whenever replacing brushes or removing
them to do other service work, remove one brush at & 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. If it gets greasy, rough or dirty, it may be cleaned
with very fine sandpaper. {Do not use emery cloth.)

BEARINGS -- All ball bearings used in these Alternators are packed with grease
before assembly -~ no further greasing is required. If they beccme rough or
worn they should be replaced.

LOCATING TROUBLE

If the Alternator does not work properly, first check the conditions under
which it has been operating and then if necessary make the electrical tests
as outlined below:

1. Is the speed correct? Check the speed with a tachometer or freguency
meter and adjust the engine governor if necessary. If the Alternator
cannot be kept to specified speed when it is loaded to its rated ca-
pacity the engine is too small, or is not working properly or the gov-

; erncr is not sensitive enough to hold the speed constant over a wide

i load range.

PN

§ 2. Is the Alternator overloaded? Check the nameplate for maximum safe load
‘ and if uncertain about the amount of load, check it with an ammeter and
voltmeter.

‘ 3. 1Is the location satisfactory? See "Location" regarding sufficient venti-
lation if the Alternator is being operated in an enclosed area. If it is
being operated under dusty or dirty conditions be sure all ventilation
holes and slots are cleaned periodically.

L. 1Is the commutation satisfactory? With the Alternator in operation, notice
whether there is any appreciable arcing or sparking at either the AC or
DC brushes. See the article on brushes under "Maintenance”.

5. The Alternator is eguipped with a voltmeter to indicate that the unit
is producing electricity. If the voltmeter does not register, check the
output with a bulb or meter hefore deciding that the Alternator is not
performing as it should.

6. If no output voltage is obtained at the outlet receptacles or output
wires, disconnect all electrical leads and connect a voltmeter directly
to the AC brushes. If no voltmeter is available, use any ordinary small
115 volt bulb {230 volt bulb on 230 volt Alternators). If normal voltage
is obtained at the AC brushes but not at the output terminals, there
must be an open circuit between these points. (CAUTION -- On 115/230
volt plants, the center brush is neutral and grounded. Check from this
brush to each of the other two brushes.)

'




If no AC voltage is obtained at the brushes, check the exciter voltage
by connecting to the DC brushes. The voltage should be at least 16
volts. This voltage will produce a dim light if a 115 volt bulb is
used. If the BC voltage is satisfactory omit Step 8 and proceed with
Step 9.

If no voltage is produced at the DC brushes, proceed as follows:

a.

Remove each of the DC brushes to be sure they are clean and free
in the holder. Examine the brush springs to make sure they have
several ounces of tension. Replace all parts necessary.

One side of the DC circuit and one side of the AC circuit is cone
nected or "grounded" to the alternator frame. The other side is

gaid to be "live" or "hot". Any short circuit between the "hot"

gide or either circuit and any metal part of the alternator will
result in a grounded condition which prevents the alternator from
producing electricity. Carefully inspect all "hot" wires and terminals
for evidence of a grounded condition.

Using an ohmmeter, check the field circuit for open circuits. To
do this remove one of the field coil leads from the brush and check
from this terminal to the other DC brush. If the circuit is open,
check it for loose connections. If the alternator has & resistor
in the field circuit, also check the resistance across it (or the
part of it being used) to determine if it is "open". Replace all
necessary parts.

If the trouble still is not located, disconnect all field leads and
with an ohmmeter, check from either field coil terminsl to the
alternator frame to be sure the field coils are not grounded. If
they are grounded, they should be replaced.

If the unit has not been operated for an extended pericd of time, the
field poles may have lost "residusl magnetism."” To magnetize ("flash")
the field poles use a 12 volt battery. Connect the negative terminal
of the battery to the Negative (grounded) DC brush. Then connect the
Positive battery terminal to the Positive DC brush for about one or two
seconds. Do not connect for more than a few seconds or permanent
damage to the field coils may result.

Remove all lead terminals from the AC brushes. If the alternator
builds up voltage with these wires discomnnected, there is a short
circuit in the condensers or control box. Isolate and correct the
short circuit.

If all the previous tests are of no avail, remove the armature and
have it tested for opens, shorts and grounds on a growler. The same
equipment and procedure as is used for testing DC generator armatures
also applies to these armatures.

If the armature tests satisfactorily check the DC brush holders for
grounds (this applies to metallic brush holders only).
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(POWER TAKE OFF)

LTERNATOR

PERHAPS you have experienced power failure at some-
time. If so, we don't have to remind you that the
tlosses can be heavy. Practically everything stops when
power is cut off -no lights, water, heat, coolers,
freezers, refrigerators, power tools, feeders, milkers,
radio and TV. In a moment's time a tornado, hurri-
cane, blizzard, {flood or lightning could plunge your
whole operation into costly confusion - unless you have
auxiliary power. Fasten this unit on a two-wheel trailer,
attach the power take-off on your tractor and you are
ready for any job any place, whether there is power
or not, :

PORTABLE or STANDBY
MOST COMMONLY USED MODELS
PT0-15-1 | PT0-15-3 | PT0-20-1 | PT0-20-3
Cat.#600-0|Cat.#601-0|Cat.#605-0{Cat.#606-0

ALL MODELS have the same precision gear drive and

the alternators are all burn-out proof. 3600 RPM
] is a plus factor for easier motor starting due to the
FEATURES inertia factor. Quality design holds temperature rise to
approximately 50% of what NEMA standards allow.
* 3600 RPM Armature It is an excellent unit for use as a standby power source
* 540 RPM Tractor PTO Speed because of the minimum frequency variation and radio
I : and TV interference has been suppressed.
* Precision Gear Drive PP
* 0il Bath Gear Case AUXILIARY POWER designed for both 115 volt and
* Pre-lubed Sealed Bearings 230 volt, 60 cycle in both single phase and three
* Burn-out Proof phase. 520 RPM at the gear box PTQ produces 3600
. RPM on the armature. The control tower is equipped
* CGool Running with a volt meter facing the shaft for easy reading and
* ini ; y inti setting of the engine speed desired. The reverse side
Mlmmum Frequency Va"atlon has a rain-type cover protecting the two 115 volt out-
* No fuses or Breakers lets and the one 230 volt outlet.
* Calibrated Voltmeter 3600 RPM ARMATURE
* i i 6 RPM provides greater motor starting
* Compact and nght WEIght ability through the inertia factor. The rotating armature
I.OIIE Brush Life also provides portability by less weight (same watts -
* Radiﬂ and TV Static Checked smaller package) compared to an 1800 RPM rotating
* 230 “5 Vol 0 . fields type unit. The rotating armature type has proven
/ o olt Outlets to be a more rugged and durable unit.
* DG Windings
% * No Drip Insulation 540 RPM TRACTOR PTO SPEED - The gear reduction
) - : makes it possible for almost any tractor to drive this
* Mlmmum Malnteﬂance unit as the 540 RPM is a very low requirement. The
* Full One-Year Warranty engine powering the unit needs only the capability of
. producing 2 HP per 1000 watis to assure proper
operation.

FORM G141-R74




GEAR DRIVE NOT CHAIN

The precision machined helical gears are incased in
rugged line-bored cast iron and run in an oil bath
"guiring only regular automotive type gear oil. This
“...eans quieter operation, less breakage, no links to
‘replace, etc.

CONTROL PANEL

When the powering source maintains the proper RPM
required, the unit will have little or no frequency varia-
tion (that is, using an engine equipped with a sensi-
tive governor)., The calibrated voltmeter is located
facing forward so the operator can see the meter and
adjust the powering engine properly. The same control
panel is equipped with one 230 volt and two 115
volt outlets, sheltered with a covering door.

ALTERNATOR

The case is aligned-grain, rofled, welded and honed.
The armature rotates inside stationary fields on pre-
lubricated sealed ball bearings. The insulation is drip-
proof and is of a class rating allowing up to 130° C.
temperature rise by NEMA standards. Designed to
give protection lasting as long as the alternator lasts.
The collapsible fields provide for positive overload pro-
tection {burn-out proof) and stops electrical output
and is considered a “plus” over fuses and cir-
cuit breakers. Collapsibie fields reduce continued over-
loading to a minimum creating longer life of the alter-
nator. They have DC windings. Capacitors are included
on both load circuits and exciter circuit to minimize
. interference on radio and TV. There are four commu-
< *ar rings and four brushes per ring and held by a
_- ametallic brush holder. Tests have shown up to 5000
riours of brush life, so brush wear is at a minimum.

STANDBY POWER

For standby power on 230 volts, either the 230 volt
outlet can be used or, if the local codes require, direct
connection can be made to leads inside the control
box. To even increase its versatility, the alternators
can be made portable by either skid or trailer mounting
the unit thereby making it possible to move it to any
place that you need electric power.

GENERATOR WELDER POSSIBLE

We have good portable welders that can be used with
the PTO Alternators as their source of power by plug-
ging them into the 230 volt ocutlet. The 110 volt out
lets are rated at 15 amps for lights, electric drills,
etc.

For those who want the most complete and economical
portable power-welder unit, begin with the Forney PTO
Power Alternator, then add a Forney Model F Welder,
plus a Forney Acetylene Outfit and Forney Accessory
Kits; place ali on a two-wheel trailer, attach the power
take-off to your tractor and you are ready for any job
any place, whether there is power or not.

WARRANTY

C'"\]within one year of your purchase date, your PTO
~ & fails to operate satisfactorily because of defects
in workmanship or material, authorized repair will be
made at our Fort Collins, Colorado factory, or by an
authorized Factory Representative.

SPECIFICATIONS
of available PTO alternators

PTO-i5 ALTERNATOR, single phase, 12,000 continuous, 15,000 intermitient,
approx. 19,500 surge, stasts 7.5 H.P. motor, runs 10-12 H.P. {25-35 H.P, troctor}

P1O-15 ALTERMNATOR, three phase, 12,000 continuous, 15,000 infermittent,
apprax. 19,500 surge, staris 7.5 H.P. motor, runs 10-12 H.P. {2535 H.P. tractar)

PTO-20 ALTERNATOR, single phase, 15,000 continuous, 20,000 intermittent,
approx. 25,000 surge, starts 10 H.P. motor, runs 13-16 H.P. {30-40 H.P. tractor]

PTO-20 ALTERNATOR, three phase, 15,000 continuous 20,000 intermittent, op-
prox, 25000 surge, storts 10 H.P. mator, runs 13-16 H.P. {30-40 H.P, tractor}

PTO-30 ALTERNATOR, single phase, 25,000 continuous, 30,000 intermittent,
approx. 40,000 surge, starts 13 H.P. runs 20 H.P. 1B00 R.P.M., 540 R.P.M., (50
H.P. tractar)

PTO-30 ALTERNATOR, three phase, 25,000 continuaus, 30,000 watts infermittent,
approx. 40,000 surge, starts 13 H.P. runs 20 H.P, 1800 R.P.M., 540 R.P.M. {50
H.P. tractor}

PTO-45 ALTERNATOR, single phase, 37,000 continuous, 45,000 intermitient,
approx. 60,000 surge, starts 20 HP.P. load, runs 30 H.P. 1800 R.P.M., 1000
R.P.M.on FT0, (tractor 75 H.P.)

PTO-45 ALTERNATOR, three phase, 37,000 continuous, 45,000 intermitient,
approx. 60,000 surge, siarts 20 H.P, load, runs 3¢ H.P. 1800 R.P.M., 1000 R.P.M.

on PTO {tractor 75 H.P.}

PTO-60 ALTERNATOR, single phase, 50,000 continuous, 60,000 infermittent,
approx. 80,000 surge, starts 26 H.P., runs 40 H.P. 1B0OO R.P.M., 1000 R.P.M.
an PTC, {tractor 100 H.P.)

PTO-40 ALTERNATOR, three phase, 50,000 continuous 60,000 intermitient, ap-
prox. 80,000 surge, starts 26 H.P., runs 40 H.P. 1800 R.P.M., 1000 R.P.M. on
PTO, [tractor 100 H.P.)




OPTIONAL ACCESSORIES
g INE TRANSFER SWITCHES

Required with any seif-powered
or tractor-operated non-automatic
alternator which is hooked into
wiring system connected to hi-
.. line. Change from hi-line toalter-
| nator power, or from alternator
ll back to hi-line by simply throw-
ing the lever.

This is a heavy-duty, [ift front, safety box. Non-fused,
100 Amp rating for three (3) wire 120/ 240 volt AC
power. 13" fong, 7 wide, 4" deep. General Electric
design, Type G, Model |, 3SN Pole. Easy to install,
foolproof connection. 200 amp boxes also available.

PTO DRIVE SHAFT

You'll need this PTO Drive Shaft to connect your Tractor

to your PTO (Power Take-Off) Alternator. Thisis a fine
quality, heavy-duty telescoping drive shaft with double
universal joints. The telescoping drive shaft is 4 ft,
long and extends to 6 ft. This shaft size is 1 inch with
sfip over shaft of 1 3/8 inches. The protective shield

:3 inches in diameter and telescopes to coincide with
wie drive shaft. Complete with 1 3/8 inch x 6 inch
spline to couple the power take-off to the universal
joint.  Universal joints are made from “‘forged steel.

SHAFT ADAPTERS

«

B /Jr,/ " ALTERNATOR
. SHAFT ADAPTER
This PTO Alternator Adapter is an adapter with a fully
spfined male and a keyed female end to be used to
attach to your PTO Alternator shaft and then to a PTO

Shaft or Tumbler. The size of the male spline and
female end is as shown on the drawing above.

DRIVE SHAFT ADAPTER

)ns PTO Drive Shaft Adapter or Reducer is available
._4r the customer who desires an adapter or reducer
which is fully splined to work with a tumbier bar he
may already have. The size of the male and female
spline ends are as shown above.

HOW TO DETERMINE
THE PROPER ALTERNATOR
and EQUIPMENT

The size of the alternmator: In choosing the
equipment best suited to the customer’s needs,
the following steps should all be carefully
considered:

A, Determine the size of the alternator that is needed.
Decide which electrical equipment is to be kept running
in the event of a power failure. This may include the
entire load or it may be decided that certain heavy loads
will not be used during the powerline outage; for
example, the air conditioner, water heater, and electric
range. However, since the purchase of a stand-by
alternator for the home may be a ‘‘once in a lifetime”
purchase, it is unwise to choose a model which will
not provide reasonable conforts and convenience during
a power outage. It is particularly important to carefully
consider the electrical power required to start the elec-
tric motors which are to be used during the emergency.
All motors require much more current to start them
than it does to run them after they are started as
shown in the table on page 4.

B. The emergency power source must be the same
voltage, frequency and phase as the normal power
line. [If all of the circuits are to be transferred to the
emergency standby alternator, the manual transfer switch
should have an ampere rating equal to that of the
service entrance. If only part of the circuits are to be
transferred, it must have an ampere rating equal o or
larger than the combined ratings of the branch circuits
which are to be transferred. For example, if three
circuits rated at 20 amperes were to be transferred
in a 115/ 230 Volt system, neither main branch exceeds
60 amperes so a Transfer Switch with a rating of 60
amperes is large enough.

C. To determine the Alternator capacity required for

the standby load:

1. List the “‘starting’” watts for all “*automatic’ appliances

as refrigerators, freezers and furnaces.

2. List the wattage of all lights and heating devices, such

as toasters and percolators.

3. List the ““running watts’” of all motors which will be
turned on manually, such as sump pumps or pressure
pumps, and left turned on while other ‘‘automatic’’
appliances such as refrigerator and furnace biower
will be used.

. Determine the sum of 1, 2 and 3 above.

. Recheck the motors in item # 3 to be sure that none
of the motors require more power for starting than
can be supplied by the alternator.

[$ =Y

EXAMPLE: A suburban home has the following require-
ments for minimum standby service: A 1 HP. deep
well jet pump which will be turned on manually during
standby service, a refrigerator (1/6 HP. cap.) and
furnace blower (1/6 HP. cap.) which operated auto-
matically, 200 watts of light in the kitchen, 500 watts
in the living room, 150 watts in the bathroom and 150
watts in other locations:




Pump (1 HP. running) ......ooooiiiviiiiiiniiciinns 1100 watts ,
Refrigerator (1/ 6 HP. starting) 850 watts Hp iUNN'NG "STARTING' AMPERES
N P mperes
Freezer (1/4 HP. starting} ............... 1050 watts : All Types <P o =
Furnace {1/ 6 HP. starting)}............... 850 waftts il P -
Asdchen Lights.., 200 watts 176 3.2 161022 Gto13 | Sto 8
~ing Room Lights 500 watts :}"3‘ ‘5‘: i::‘J 2; 13 to ;j‘ anﬁ
COEy H X o fo to
S?ﬁh ro[?mh[t_ights """""" %gg xagi 1/2 7.2 Not Made | 141029 11 ta (8
er Lights. ..o 4530 wgtts ] s it | 2eres2 | 201033

E. Refer to Chart below for commonly used equipment
and wattage used. These figures are given for reference
purposes and estimating only. If in doubt as to motor
size consult the motor nameplate.

D. Starting Electric Motors: The following table is
based on average load conditions. Allow at least 20%
extra for hard starting motors or difficult starting condi-
tions such as compressors Or pressure pumps.

Motor Approx, Split Caopacitor Repulsion Lights Refer to Bulbs
HpP *Running’ Phase © Start Induction Furnace Stoker Motor 1/4 H.P,
Rating Watts Motars Mators Motors Furnace Blower Motor 1/4 H.P.
1/6 275 2050 8350 600 Furnace Circufar Motor 1/6 H.P.
:5; :gg i;gg :ggg g;‘; Furnace Oil Burner 1/6 H.P.
Refrigerator 1/4 H.P.
/2 600 3600 1800 1300 Foad Freezer /410 1/3 HP,
3/4 850 -- 2600 1900 Calfee Maker 1200
1 1100 .- 3300 2500 Toaster 1200
Skitlet 1200
Mixer 125
The following amperes are produced at 115 volts and
at 230 volts for the wattages shown for various sizes Water Pump /410 L HP.
of generators Other Pumps 1/4t01 H.P.
Electric Range 5000 - 10000
WATTS AMPERES ot 185 velts |  AMPERES at 230 volts Electric Water Heater 1000 - 5000
1000 87 . Electric Clothes Dryer 4000 - 1/6
2000 17.4 B Washing Machine 1/6 ta 1/2 H.P.
2500 2 ’7 109 Dishwasher 1/6HP
L 3500 30'4 ]5‘2 Television 200 ta 500
Lo 5000 43.4 212 Radia 50
SN 6500 56.5 28.3 Kitchen Ventilator 125
N ' Air Conditioner 1/6 and up H.P.
43.4 p
10000 87.9 Bathroom Heater 250 and up H.P.
ElectricIron 400 10 1500
Elevotor 1/2 and up H.P.
Maost fractional horsepower motars take about the same :}?:,de’M o 100 and up H.P.
amount of current to run them whether they are of the M:!klfr_:,g IZ: ne :';2 “"j “p :g
- . . . D0
Repulsion-Induction (RI), Capacitor (Cap.), or Split- Milk Pump i/a ::d:‘; P,
Phase (SP) type. The following chart shows the ap- Creom Separator 1/6 and up H.P.
proximate current required to start and run various Barn Fan 1/6 ond up H.P.
types and sizes of 115 volt 60 cycle motors under B““;‘é'*“"‘" 2 and vp H.P.
average load conditions. Feed Conveyor 1/2 and up H.P.

VOLTAGE VARIANCE

A sensitive governor on the tractor engine that drives
the PTO at a consistent RPM will allow for little voltage
variance; also, the efectrical load connected to the alter-

DISTRIBUTED BY

nator. The following chart shows voltage variances.
PTO-20, 20,000 Watts PTO-15, 15,000 Watts
Watts Volts Freq. Watls Volis Fregq.
i 260 61 0 260 51
3000 258 51- 3000 256 o+
6000 256 s0%+ 6000 252 60
7000 252 0 7000 246 60~
12000 246 80~ 12000 238 59
15000 238 59 15000 230 58+
18000 232 59-
20000 230 st

. |
‘P=rarre=ny INDUSTRIES, INC.

P. O. BOX 563 FORT COLLINS, COLORADO 80521
REGINA, SASK. CANADA




WINCO GENERATOR PLANT MODEL P15PTOF-3/D
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CAPAGITOR =
el Nyl HI |
siss T o :
[ ‘ VOLTMETER
A.C. WIKDING gggesgtf's-i
FIELD WiNDING
PARTS LIST
Ref. Part Ref. Part
No. No. Description Qty. No. No. Drescription Qty.
1 51101 Field Sh. cap screw __________ 4 31 52559 Brush holder spacer _________ 2
2 480 Field Shell lockwasher ______ 4 32 44342 Machine serew ______________ 4
3 20137 Sleeve ___ - -1 33 24981 ACBrush . . ____ 12
4 54804 End Bracket ________________ 1 34 413876 Groundstrap .___.______ 1
5 46912 Oil Seal __ ___ ____________ 1 35 41221 Condenser _ ______ ... 1
6 46913 Bearing ____________________ 1 36 54734 Field shell & Bracket ________ 1
7 44318 Bearing Retain. Plate ________ 1 37 54754 Base assembly ____________._._ 1
8 479 Bear. Ret. L-washer _________ 3 38 48178 Hex head screw . _________. 2
9 45633 Bear. Ret. Screw ____________ 3 39 636 Lockwasher (split type) _____ 2
10 52497-1 Armature _.... 1 40 40746 Brush holder screw .. _____ 28
11 43473 Pole shoe assembly . _________ 2 41 4637 Machine screw . ________ 4
12 43474 Pole shoe retainer .__________ 2 42 484 Lockwasher _________________ 4
13 54819 Field coil assembly _________ 1 43 456 Hex Nut _ 4
14 54819-1 Field Coil assembly _________ 1 44 40552 Lockwasher (fan) .. _ 1
15 50215 Bearing - . _______ 1 45 23404 Fan assembly - 1
18 54790 Eye bolt ... _____ 1 46 21867 Flat washer (fan) __________ -1
19 1744 Nut ___ - [ 3 47 20039 L-washer (fan) split type ____ 1
20 5113 Hex nut . - -5 48 9549 Hex nut (fan)  ____________ 1
21 6376 Lockwasher (splittype) ..... 9 49 23634 End Cover _________________ 1
22 23599 Machine screw ______ ___ 1 50 56194 Control box (only) __________ 1
23 21977 Machine screw .. _______ 4 51 52490 Voltmeter — -1
24 23500 Brush holders .__.__. _____ 2 52 48343 Receptacle _ -1
25 53949 Qringbrush _______ 2 53 24749 Duplex receptacle ___________ 1
26 53976 Rectifier — _ 1 54 56206 Condensers . .. ____________ 2
27 53806 Cap screw _ - . 8 35 48406 Fuse base . - - -1
28 23532 Fiber spacers ________... 14 56 48469 Fuse . S 2
29 23500-2 A.C. brush holders . ________ 12 57 43743 Ground Lmg . ________ 1
30 93975 Brush holder mtg. plate ____. 6 G0 6402 Machine screw _.____ . __ 2

Any parts required for gas engine portion of the unit should be obtained from the local engine manufacturer’s service station.

Form T28-R
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(POWER TAKE OFF)

LTERNATOR

PERHAPS you have experienced power failure at some-
time. If so, we don't have to remind you that the
losses can be heavy. Practically everything stops when
power is cut off -no lights, water, heat, cooiers,
freezers, refrigerators, power tools, feeders, milkers,
radio and TV. iIn a moment's time a tornade, hurri-
cane, blizzard, flood or lightning could plunge your
whole operation inte costly confusion - unless you have
auxiliary power. Fasten this unit on a two-whee! trailer,
attach the power take-off on your tractor and you are
ready for any job any place, whether there is power
or not.

PORTABLE or STANDBY

; MOST COMMONLY USED MODELS
C PT0-15-1 | PT0-15-3 | PT0-20-1 | PT0-20-3
Cat.#600-0{Cat.# 601-0{Cat.# 605-0{Cat.# 606-0

ALL MODELS have the same precision gear drive and
the alternators are all burn-out proof. 3600 RPM

) is a plus factor for easier motor starting due to the
FEATURES inertia factor. Quality design holds temperature rise to
approximately 50% of what NEMA standards allow.
* 3600 RPM Armature It is an excellent unit for use as a standby power source
* 540 RPM Tractor PTO Speed | becsise of the mnmum freaueney variaton and raclo
* Precision Gear Drive '
* 0il Bath Gear Case AUXILIARY POWER designed for both 115 volt and
* Pre-lubed Sealed Bearings 230 volt, 60 cycle in both single phase and three
* Burn-out PfOOf phase. 520 RPM at the gear box PTO produces 3600
. RPM on the armature. The control tower is equipped
* Gool Runnlng with a volt meter facing the shaft for easy reading and
* ini y inti setting of the engine speed desired, The reverse side
ey ' Mmlmum FI'E[IUEI'ICV va"atlon has a rain-type cover protecting the two 115 volt out-
n * No fuses or Breakers lets and the one 230 volt outlet.
* Calibrated Voltmeter 3600 RPM ARMATU
* i i RE provides greater motor starting
compa‘:t a"d nght welght ability through the inertia factor. The rotating armature
* LOﬂg Brush Life also provides portability by less weight (same watts -
* Radio and TV Staﬂc Checked ]Emiglietr packa%e)_rc;]omp?red to antl{SOtO RF;IM rotating
S T4 4L . ields type unit. e rotating armature type has proven
:: %gu/v}'sdvmt OUtIEtS to be a more rugged and durabie unit.
, indings -
-1 % No Drip Insulation 540 RPM TRACTOR PTO SPEED - The gear reduction
L{’ * Mini l.l?ﬂ Maintenance makes it possible for almost any tractor to drive this
nim a unit as the 540 RPM is a very low reguirement. The
* Full One-Year Warranty engine powering the unit needs only the capability of
producing 2 HP per 1000 watts to assure proper
operation.

FORM G141-R74




(\'equiring only regular automotive type gear oil.

GEAR DRIVE NOT CHAIN

The precision machined helical gears are incased in
rugged line-bored cast iron and run in an oil bath
This
_ .ieans quieter operation, less breakage, no links to

‘replace, etc.

CONTROL PANEL

When the powering source maintains the proper RPM
required, the unit will have littfe or no frequency varia-
tion (that is, using an engine equipped with a sensi-
tive governor). The calibrated voltmeter is located
facing forward so the operator can see the meter and
adjust the powering engine properly. The same controi
panel is equipped with one 230 volt and two 115

volt outiets, sheltered with a covering door,

ALTERNATOR

The case is aligned-grain, rolied, welded and honed,
The armature rotates inside stationary fields on pre-
jubricated sealed ball bearings. The insulation is drip-
preof and is of a class rating allowing up to 130° C.
temperature rise by NEMA standards. Designed to
give protection lasting as long as the alternator lasts.
The collapsible fields provide for positive overload pro-
tection (burn.out proof) and stops electrical output
and is considered a ‘‘plus” over fuses and cir-
cuit breakers. Collapsible fields reduce continued over-
loading to a minimum creating longer life of the aiter-
nator. They have DC windings. Capacitors are included
on both load circuits and exciter circuit to minimize
interference on radio and TV. There are four commu-

~*ator rings and four brushes per ring and held by a

{.

‘nmetallic brush helder. Tests have shown up to 5000

~pours of brush life, so brush wear is at a minimum.

STANDBY POWER

For standby power on 230 volts, either the 230 voit
outlet can be used or, if the local codes require, direct
connection can bhe made to leads inside the control
box. To even increase its versatility, the alternators
can be made portable by either skid or trailer mounting
the unit thereby making it possible to move it to any
place that you need electric power.

GENERATOR WELDER POSSIBLE

We have good portabie welders that can be used with
the PTO Alternators as their source of power by plug-
ging them into the 230 volt outlet. The 110 volt out-
lets are rated at 15 amps for lights, electric drills,
etc.

For those who want the most complete and economical
portable power-welder unit, begin with the Forney PTO
Power Alternator, then add a Forney Model F Welder,
plus a Forney Acetylene Outfit and Forney Accessory
Kits; place all on a two-wheel trailer, attach the power
take-off to your tractor and you are ready for any job
any place, whether there is power or not.

WARRANTY

~*%_within one year of your purchase date, your PTO
- Jit fails to operate satisfactorily because of defects
T workmanship or material, authorized repair will be
made at our Fort Collins, Colorade factory, or by an
authorized Factory Representative.

SPECIFICATIONS
of available PTO alternators

PTO-15 ALTERNATOR, single phose, 12,000 continuous, 15,000 intermitient,
approx. 19,500 surge, starts 7.5 H.P. mator, runs 10-12 H.P. {25-35 H.P. tractar)

PTO-15 ALTERMATOR, three phase, 12,000 continuows, 15,000 intermittent,
approx. 19,500 surge, starts 7.5 H.P. motor, runs 10-12 H.P. {25-35 H.P. troctor)

PTC-20 ALTERNATOR, single phase, 15,000 continvous, 20,000 intermitient,
approx. 25,000 surge, starts 10 H.P. motor, runs 13-16 H.P. {30-40 H.P. tractor}

PT0Q-20 ALTERMATOR, three phase, 15,000 confinuous 20,000 intermittent, ap-
prox. 25,000 surge, steris 10 H.P. motor, runs 13-16 H.P. {30-40 H.P. tractor)

PTC-30 ALTERNATOR, ‘single phase, 25,000 conlinuous, 30,000 intermitient,
approx. 40,000 surge, starts 13 H.P, runs 20 H.P. 1800 R.P.M., 540 R.P.M., (50
H_P. tractor)

PTO-30 ALTERNATOR, three phase, 25,000 cantinuous, 30,000 watts intermittent,
approx. 40,000 surge, starts 13 H.P. runs 20 H.P. 1800 R.P.M., 540 R.P.M. {50
H.P. fractor)

PTO-45 ALTERNATOR, single phase, 37,000 continuous, 45,000 intermittent,
approx. 60,000 surge, starts 20 HP.P. load, runs 30 H.P. 1800 R.P.M., 1000
R.P.M. en PTO, {troctor 75 H.P.}

PTO-45 ALTERNATCR, three phose, 37,000 cantinyous, 45000 intermitient,
approx. 60,000 surge, starts 20 H.P. load, runs 30 H.P. 1800 R.P.M., 1000 R.P.M.

on PTG {tractor 75 H.P.)

PTO-60 ALTERNATOR, single phase, 50,000 continuous, 60,000 intermittent,
approx. 80,000 surge, starts 26 H.P., runs 40 H.P. 1800 R.P.M., 1000 R.P.M.
on PTO, {tractor 100 H.P)

PTG-60 ALTERMATOR, ihree phase, 50,000 confinuous 60,000 intermittent, ap-
prox. 80,000 surge, storts 26 H.P., runs 40 H.P. 1800 R.P.M., 1000 R.P.M. on
PTO, (tractor 100 K.P.}




OPTIONAL ACCESSORIES
“INE TRANSFER SWITCHES

Required with any self-powered
or tractor-operated non-automatic
alternator which is hooked info
wiring system connected to hi-
Do line. Change from hi-line to alter-
' nator power, or from alternator
back to hi-line by simply throw-
ing the lever.

This is a heavy-duty, lift front, safety box. Non-fused,
100 Amp rating for three (3) wire 120/ 240 volt AC
power. 13" long, 7" wide, 4" deep. General Electric
design, Type G, Model I, 35N Pole. Easy to install,
foolproof connection. 200 amp boxes also available.

PTO DRIVE SHAFT

You'll need this PTO Drive Shaft to connect your Tractor

to your PTO (Power Take-Off) Alternator. Thisis a fine
quality, heavy-duty telescoping drive shaft with double
universal joints. The telescoping drive shaft is 4 ft.
long and extends to 6 ft. This shaft size is 1 inch with
_slip over shaft of 1 3/8 inches. The protective shield

13 inches in diameter and telescopes to coincide with

.ie drive shaft. Complete with 1 3/8 inch x 6 inch
sphne to couple the power take-off to the universal
joint,  Universal joints are made from ‘‘forged steel”,

SHAFT ADAPTERS

«

~ ALTERNATOR
WSHAFT ADAPTER

.This FTO Alternator Adapter is an adapter with a fuliy
splined male and a keyed female end to be used to
attach to your PTO Alternator shaft and then to a PTO
Shaft or Tumbler. The size of the male spline and
female end is as shown on the drawing above.

DRIVE SHAFT ADAPTER

)r|s PTO Drive Shaft Adapter or Reducer is available
i the customer who desires an adapter or reducer
Wthh is fully splined to work with a tumbier bar he
may already have. The size of the male and female
spline ends are as shown above.

HOW TO DETERMINE
THE PROPER ALTERNATOR
and EQUIPMENT

The size of the alternator: In choosing the
equipment best suited to the customer’s needs,
the following steps should all he carefully
considered:

A. Determine the size of the alternator that is needed.
Decide which electrical equipment is to be kept running
in the event of a power failure. This may include the
entire load or it may be decided that certain heavy loads
will not be used during the powerline outage; for
example, the air conditioner, water heater, and electric
range. However, since the purchase of a stand-by
alternator for the home may be a ""once in a lifetime”
purchase, it is unwise to choose a model which will
not provide reasonable conforts and convenience during
a power outage. It is particularly important to carefully
consider the electrical power required to start the elec-
iric motors ‘which are to be used during the emergency.
All motors require much more current to start them
than i does to run them after they are started as
shown in the table on page 4.

B. The emergency power source must be the same
voltage, frequency and phase as the normal power
line. I all of the circuits are to be transferred to the
emergency standby alternator, the manual transfer switch
should have an ampere rating equal to that of the
service entrance. If only part of the circuits are to be
transferred, it must have an ampere rating equal to or
larger than the combined ratings of the branch circuits
which are to be transferred. For example, if three
circuits rated at 20 amperes were to be transferred
in a 115/ 230 Volt system, neither main branch exceeds
60 amperes so a Transfer Switch with a rating of 60
amperes is large enough.

C. To determine the Alternator capacity required for

the standby load:

1. List the “*starting’” watts for all ‘*automatic’” appliances
as refrigerators, freezers and furnaces.

2. List the wattage of all lights and heating devices, such
as toasters and percolators.

3. List the “running watts’’ of all molors which will be
turned on manually, such as sump pumps or pressure
pumps, and left turned on while other “automatic™
appliances such as refrigerator and furnace blower
will be used.

4. Determine the sum of 1, 2 and 3 above.

5. Recheck the motors in Item # 3 to be sure that none
of the motors require more power for starting than
can be supplied by the alternator.

EXAMPLE: A suburban home has the following require-
ments for minimum standby service: A 1 HP. deep
well jet pump which will be turned on manually during
standby service, a refrigerator (1/6 HP. cap.) and
furnace blower (1/6 HP. cap.} which operated auto-
matically, 200 watts of light in the kitchen, 500 watts
in the living room, 150 watts in the bathroom and 150
watts ll’l other locations:




Pump (1 HP. running) .........c.........

Refrigerator (1/ 6 HP. starting)
Freezer (1/ 4 HP. starting) ...
Furnace (1/ 6 HP. starting)..
».&L_t\chen Lights
" 'ng Room Lights
“wuthroom Lights..

.
1

Other Lights

D.  Starting Electric Motors:

based on average load conditions.

....1100 watts
.. 850 watts

.. 1050 watts
850 watts
200 watts
500 watts
150 watts
.. 150 watts

4850 watts

The following table is

Allow at [east 20%

RUNNING “STARTING' AMPERES
H. P Amperes
’ All Types 5.p. Cap. R

1/6 3.2 1610 22 &ta 13 S5t0 B
1/4 4.5 72 to 32 91018 71012
173 5.2 36 to 35 10 to 21 Bia 17
1/2 7.2 Mot Made 1410 29 171 ta 18

1 13 Not Made | 26 to 52 20 to 32

E. Refer to Chart below for commonly used equipment
and wattage used. These figures are given for reference
purposes and estimating only. If in doubt as to motor

extra for hard starting motors or difficult starting condi-
tions such as compressors or pressure pumps.

Motor Approx. Split Capacitor Repulsion
HP YRunning' Phase . Start Indyction
Rating Watts Motors Motors Motors
i/6 275 2050 850 600
1/4 400 2400 1050 850
1/3 450 2700 1350 975
1/2 600 3600 1800 1300
3/4 850 -- 2600 1400
1 1100 -- 3300 2500

The following amperes are produced at 115 volts and
at 230 volts for the wattages shown for various sizes
of generators.

WATTS AMPERES at 115 volts AMPERES at 230 volis
1000 8.7 --
2000 17.4 -
2500 217 109
A 3500 30.4 15.2
{ 5000 43.4 7.2
6500 56.5 28.3
10000 7.0 43.4

Most fractional horsepower motors take about the same
amount of current to run them whether they are of the
Repulsion-Induction (RIl), Capacitor (Cap.), or Split-
Phase (SP) type. The following chart shows the ap-
proximate current required to start and run various
types and sizes of 115 volt 60 cycle motors under
average load conditions.

size consutt the motor nameplate,

LOAD

USUAL MOTOR SIZE
H.P. or WATTAGE

Air Condifioner
Bathroom Heater
Electric Iran

Cream Separatar
Barn Fan

Barn Cleaner
Feed Canveyor

Lights Refer to Bulbs
Furngce Staker Motor 1/4 H.P.
Furnace Blower Motor 1/4 H.P.
Furnace Circular Motor 1/6 H.P.
Furnace Oil Burner 1/6 H.P.
Refrigerator 1/4 H.P.

Food Freezer 1/dto 1/3 HE.
Coffee Maker 1200

Toaster 1200

Skillat 1200

Mixer 125

Water Pump 1/4 to | H.P,
Other Pumps 1/4101 H.P.
Electric Range 5000 - 10000
Electric Woter Heoter 1000 - 5000
Electric Clothes Dryer 4000-1/4
Washing Machine 1/6 ta 1/2 HP.
Dishwasher 1/6 H.P.
Television 200 to 500
Radio 50

Kitchen Ventilator 125

1/6 and up H.P.
250 and up H.P.
400 to 1500

Elevator 1/2 and up H.P.
Braoder 100 and up H.P.
Mitking Mochine 1/3 and up H.P.
Milk Cooler 1/2 and up H.P.
Milk Pump 1/4 and up H.P.

t/6 and up H.P,
1/é and up H.P.
2 and up H.P.

1/2 and up H.P.

VOLTAGE VARIANCE

A sensitive governor on the tractor engine that drives
the PTO at a consistent RPM will allow for little voltage
variance; also, the electrical load connected to the alter-

nator. The following chart shows voltage variances.
PTO-20, 20,000 Watts PTO-15, 15,000 Watts
Watts Volfs Freg. Watts Volis Freg.
0 260 51 0 260 81

3000 258 61- 3000 256 s0*
£000 256 &0+ 6000 252 50
7000 252 60 7000 246 60-
12000 246 60- 12000 238 59
15000 238 59 15000 230 58+
18000 232 59-

20000 230 s8%

DISTRIBUTED BY

oarnesy INDUSTRIES, INC.

P. 0. BOX 563 FORT COLLINS, COLORADO 80521

REGINA, SASK. CANADA
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RECEPTAGLE

ﬁ}ﬁ‘ﬁ - ] 115 VOLTS
£ | AN
9 ¥
. T T
g ¢
FUSBE __-L‘ § L K/
. 3
BEARING [3] ) ' R
2% - :
M YOLTMETER
A.C. WINDING R rarvoicsE
[ FIELD WINDING
PARTS LIST
Ref. Part Ref, Part
No. No. Description Qty. No. No. Description Qvy.
1 51101 Field Sh. cap screw .. __ 4 31 92559 Brush holder spacer . .______ 2
2 480 Field Shell lockwasher . ____ 4 32 44342 Machine screw . ______ 4
3 20137 Sleeve o - -1 33 24981 AC Brush . __________ 12
4 54804 End Bracket _ .. ___________ 1 34 41387-6 Ground strap - 1
5 46912 OilSeal . 1 35 41221 Condenser . _____ _____ 1
6 46913 Bearing - 1 36 54734 Field shell & Bracket ___.____ 1
T 44318 Bearing Retain. Plate _.______ 1 37 54754 Base assembly _________ _____ 1
8 479 Bear. Ret. L-washer .. _______ 3 38 48178 Hex head screw .. ______ . ___ 2
9 45633 Bear. Ret. Screw ____.________ 3 39 636 Lockwasher (split type) ——___ 2
10 52497-1 Armature _________________ 1 40 40746 Brush holder serew __________ 28
11 43473 Pole shoe assembly .. 2 41 4637 Machine serew — ____________ 4
12 43474 Pole shoe retainer _________ 2 42 484 Lockwasher . .. _____________ 4
13 54819 Field coil assembly .._____ 1 43 456 Hex Nut _ - 4
14 54819-1 Field Coil assembly . 1 44 40552 Lockwasher (fan) _________ _ 1
15 50215 Bearing ._.__ — 21 45 23404 Fan assembly . _________ 1
18 54790 Eye belt ___________ . __ 1 46 21867 Flat washer (fan) ___________ 1
19 1744 Nut ___ - _ - 3 47 20039 L-washer (fan) split type ——__ 1
20 5113 Hex nut —— - 9 48 9549 Hexnut (fan) . _____ 1
21 6376 Lockwasher (splittype) _____ 9 49 23634 End Cover 1
22 23599 Machine serew .o ________ 1 50 56194 Control box (only)y —_______ 1
23 21977 Machine screw . ..._________ 4 51 52490 Voltmeter - -1
24 23500 Brush holders _______________ 2 52 48343 Receptacle __ . ____________ 1
25 53949 Qring brush —....____________ 2 53 24749 Duplex receptacle . ____ 1
26 53976 Rectifier ___ - 1 54 56206 Condensers ___ . _...___ 2
27 53806 Capscrew _____________ ___ 8 55 48406 Fuse base - — 1
28 23532 Fiber spacers _.____ __ ___ 14 56 48469 Fuse _. - - —
29 23500-2 AC, brush holders ______. ___ 12 57 43743 Ground twg . _____ 1
30 53975 Brush holder mtg. plate ..___ 6 60 6402 Machine serew .. ____________ 2

Any parts required for gas engine portion of the unit should be obtained from the local engine manufacturer's service station.

Form 128-R




customer support.txt

This info is all I can find on the pto generators. we had a 1% and a 20kw
model. It is entirely possible that «  30kva model

was special order. The
don't know it they are
web search. And T you
SOmethin%. I think all
the models. Good Luck!

Ed Stevens-Hoeltzner
Repair Technician

generator parts were made by winco. (see inclosed sheet)
still in business. You might try a

haven't already a search ftor "pto generator” might turn up
the wiring was similar between

I
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'OPERATING INSTRUCTIONS

SERVICE INFORMATI
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in the spaces below and save
F correspond

Wrife the model number and sericl number of the generator

this béok for fuiure references. Be sure io

ardering paris for the generaior.”
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INTRODUGTION -

SEFCRE ANY POWER-TAKE-OFF TRACTOR-DRIVEN
GENERATOR IS SHMIPFRED FROM THE FACTORY IT IS
THORQUGHLY CHECKED FOR PEAX PERFORMANCE. The
generator has been run lony endugh for the brushes to seat
properiy so that good etectrical contact is made between them
and the slip rings. With the generator fully foaded, the voltage,
current, and frequenay have beep carefully checked. NO UNIT
IS SHIPPED UNLESS IT PRODUGES ITS FULL RATED
CAPACITY AND PASSES OTHER RIGID INSPECTION TESTS.

If upon installation a new generator does not work properky,
check alf of the electrical connections and the generator speed
Lefore concluding that the genecator is not performing satis-
factorily, When unpacking the machine, be gure to inspect it
carefully to see that ne damage occurred in transit. If damage
is noted, notify the transportation company immediately and

OPTIONAL ACCESSORIES

have them wnte the natyure ‘of ‘the” dannge on the fre:ght hlll
so thata cla:m car be Tiléd it necessary.

NOTICE REGARDING GEAR CASE LUBRICANT. The traln'

" .of gears in the gear box has a step- up ratio of 6.65:1. A speed

SHIELDED UNIVERSAL 48" TELESCOPING PIN

One end 1%, ” spling, cther end 1'% ” round. Key 7

of 50 RPM
The’ trac'lcu

is required to drwe “the generator at 3500 RPM.
must be eapable of delwermg apprommately 2.2

H.P. per 1600 watts -of electrlcal

output of--ihe ‘genevator.

THERE 5 NQ OIL iN THE GEAR CASE whgn the unit is
shipped. A gquart of gear Tihe (Mahllube ‘80-97) s supptied in
a separate can. Remove the’ breather cap from the top of the
gear case’ and “the “OIL. LEVEL" plug from" thé back of the
Pour m] into the gear case {about 1 quarty Gntii it

gear case,
comes cut of the “OJL Level” note; then install the plug
and the bréather c¢ap. Mo further lubrication is required on

the unit,

PLING TUMBLING

SPLINED ADAPTER
#44804
For power-take-off.

5

MANUAL TRANSFER SWITCHES

ThPse hand operated fine transfer switches
are enclosed “and unfused. These switches
have rain-tighi . cabinets and- may be  used
outdoors as weii as indoors. Avan!abie m 100
and 200 amp. raifngs : . ; T




LOCATION

~ The P.T.O. unit can be mounted an a trailer for portability
‘or it can be bolted to a slab of concrete 2 ieet square and 3
inches thick in a permanent instaliation,

For Dbest service there are several factors which should be
taken inte consideration: .

i. Moisture: All electrical egquipment should be protected
from excessive moisture. Failure to do so wiil result in
deterioration of the insulation and will resuit in short
circuits and grounds, If the unit is to he [eft in the open,
it should be covered with a piece of canvas to keep out
water and dust,

2. Dirt: Foreign materials such as dust, sand, lint and
abrasive particles have a tendency 1o cause excesslve
wear to bearings, gears, brushes, etc. These materials
wiill also cleg the ventilation holes and cause excessive
heating. It is, therefore, important that the unit be pro-
tected as mich as possible to extend its wseful life.

CONNECTING THE LOAD

. These generators are sup_plied with wvarious conirel boxes
including units equipped with receptacies, fuses, and gtner-
ators with the lead wires terminating in 2 knockout fype box.

UMITS EQUIPPED WITH FUSES AND RECEPTACLES

If  your particular generator is a single-phase generator
equipped with fuses and receptagles, conmeciions can he made
to the manual transfer switch by using a 3-wire cord con-
nected to the switeh and a 50 Amp. range-type male plug
on the end of the eord so it may be plugged in directfy te the
receptacie provided on th control box. This type of unit also
includes a duplex grounding type 115 veit receptacie.

If this generator is o be permanently instalied, we recom-
mend a seal-tite greenfield connaector be connected from the
transfer switch through the knockouts provided in the controi
Lox. The 2 hot leads should be connécted to the terminals
provided on the bottom of the fuse bilock. The ground lead
should be connected to the ground terminal on the side of
the conhtrel box. .

THREE-PHASE GENERATORS SUPPLIED WITH FUSES

This type of generator should be connected to the manual
transfer switch with a seal-tite greenfield cabie. Knockouts
are provided in the manual transfer switch and in ihe yeiiér-
ator contiro! box Tor connecting the cabie.

The 3 hot leads of the 120/208 voif, 3.phase generatoer shouid
he connected tg the 3 terminals provided on the bottocm of
the fuse block. The ground lead should be connected tp the
terminal pravided on the side of the controf hox.

- UNITS EQUIPPED WITH CIRCUIT BREAKERS

Single-phase generators equipped  with circuit breakers
should be connected to the manual transfer panel with seal-
tite greenfield cable and the 2 hot leads should'be.cnnnected
to the terminals provided on the bottom of the circuit breaker.
The greund fead should be connected to the terminal pro-
vided on the side of the generator control box.

GENERATOR SUPPLIED WITH JUNCTION BOX ONLY

On single-phase generators the generator leads shouid be
connected to the manual transfer switch in the fellowing
mannper:

The 2 black lead wires identified as G-1 should be connected
together and spliced to one of the hot leads from the transfer
switch. The 2 white lead wires identified as G-2 and G-3
should be spliced together and connected to the ground wire
from the transfer switch., The 2 black leads identified as G-4
should be spliced togethHer and connected to the other hot
lead from the transfer switch,

On 3-phase, 120/208 volt generators, the 2 black lead wires
identified as G-1 should be connected together and spliced to
one of the hot fead wires fram the transfer switch. The 2
black l!eads identified as G-2 shouid be spliced togeither and
conected to one of the hot leads from the transfer switch. The
2 black leads identified as G-3 should be spliced together ard
connected to one of the hot leads of the transfer switch. The
Z white feads identified as G-4 should be spliced together and
seconnected to the gsound of the transfer switeh,
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OPERATION

These generators must be driven by the- power-take-off of
2 tractor. A heavy-duty tumbling bar is required with a 134"
6 spline on one end and a 14~ diameter female coupling on the
other end. (This is Part No. 43980). If the operator wishes to
use his own tumkling bar, an adapter is availabie (Part No.
34804) which converts the 1%~ diameter round ‘shatt on the
the gear case to a 334" 6 spline fitting. in the interest of safety,

BE SURE THE ENTIRE POWER-TAKE-OFF 15 PROPERLY
EQUIPPED WITH SAFETY SHIELDS.

Using suitable means, connect the unit to the tractor and
adjust the throtile settmg of the tractor to produce a volfage
of approximately 260 veoits with neo load connected. With a
sentitive govermor on the tractor enging, the wvoltage will
vary approximatefy as shown In the following table depending
on the electrical joad connected to the generator. Each of the
115 volt circuits will preduce half the voltage 'shown,

Capacity Frequency
% of Rated Voltage {Cycles par Second}

o] 260 6%

20 256 604

ag ’ 252 60

60 246 60

80 238 89

100 ) 230 534

As the lead is varicd from no-load o full-load it may be
neessary to adjust the throtile of the tractor.

TUMBLING ROD

Figure 2

GENERATOR

VYOLTMETER

Two different types of voltmeters are used ‘on the
generators. One meter is graduated from 0-300 volts :apd 'dlse is
color-coded in red and green. The tractor speed -should .-be
adjusted to keep the ncedle of the voltmeter in the greén arca
when the generator is carcying its normal load. The sother
meter is not color-coded, however, is a 0-300 voltmeter-and
the- throitle should be adjusted 50 the meter reads’ approx:-
mately 230 volts under pormal load.

FUSES

1f your particular single-phase generator includes Tuses,
they are 60 Amp. Super-lag renewable fuses. The generator is
supptied wnth 10 additional fuse links which a2re located in an
envelope in the boitom of the generator control box.

CAUTION

Any generalor which is instailed for standby or emergency
nower must be equipped with a suitable double-throw switch
for use when the power line fails. The switch iransfers the
foad from the power line to the generator.

wWhen the transfer switch is thrown to the “power line",
the standby generator s not connected fo either the Joad or
the power line. When the switch is thrown tg the t'standby™?
side, the generator is connected to the load but the foad is
disconnectud from. the power line. Consequently, no electricity
pr duced by the generator can feed bdsck to the power line

here it would be hazardous to line repairmen. (See Figure 2).

USE OF ELECTRIC MOTORS

Electric motors require MUCH MORE current (ampeies) to
start them than to run them. Some motors, particularly cheap
SPLIT-PHASE motors are VERY hard to start and require 5§
to 7 times as ruch ecurrent to start them as to run them,
CAPACITOR motors are easier to start and usual!y reqguire 2
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to 4 times as mucgh current to start them as te run them.
REPULSION IMDUGTION MOTORS are the casiest to start
and usually require il4 te 2V times as much to start them
as to run them, Refer to the nameplate of the generator for
the ampere rating of your unft.

Maost fractional horsepower motors take about the same
amount of current to run them whether they are of the Repul-
sion-Induction (R!), Capacitor {(Cap.}, or SpHt-Phase (SP}
type. The chart below shows the approximate current required
to start and run various types and sizes of 115 volt 60 cycle
motors under average load conditions,

RUNNING “STARTING” AMPERES
Amperes B
H. P. | ALL TYPES S.P. Cap. R.l.
/6 3.2 16 to 22. 5 to 13 5t 8
1/4 4.5 22 to 32 5tad8 | 7 1o 12
1/3 5.2 26 to 85 | 10 to 21 & to 17
12 7.2 Mot Made | 14 to 28 { 11 to 18
1 13 Not Made | 26 o 52 20 to 33

The figures given ahove are for average load such as a
blewer or fan. If the electric mptor is connected to a HARD
STARTING load such as an air compressor, it will require
MORE starting current. If it is connected to a LIGHT LOAD,
or no load such as a power saw, it will require LESS starimg
current. The exact requirement will also vary wrth the brand
or design of the motor.

For 220 velt motors the “running™ current is half as much as
shown vor the 115 volt motors of the same size. Some dual
voltage 115/230 volt motors are difficuit to start on 230 wvolts
when driven by engine-generatérs and can be started more
easily when connected to operate on 115 voits. This is particu-
tarly true of *capacitor start — fnduction run’”” meotors. Some-
times a 230 volt motor which cannot be started on the 230
volt circuit of a 115/230 voit generator can be started on a 115
volt ¢ircult and then gquickly sw;tched to the 230 wvolt circuit
atter 7t is started, This can be done in applications where the
motor _is manuaHy controlled and is started under “ne joad’’
conditions.

A self-excited generator responds differently to severe over-
loading than a transformer connecteed to a power line. To if~
fustrate, suppose that a 230 volt 5 H.P. “Capacitor Start-—
Induction Run’ motor is connected to a small transformer with
a maximum rating of 2500 watfs and then to a generater of
2600 watts capacity. The transfarmer would not be ahle to
supply enough power to bring the motor up to aperating speed
but would be wvery severely overioaded and probabiy would
burn out in a short times The motor might atso be damaged.
When this motor is connected te a self-excited 2500 watt gen-
erator, its output voltage draps to practically =zero. Also, ihe
excitor voltage drops- to practically zero. Thus, there is vir-
tually no lcad on the generator or the engine, and no harm is
done to eithar, Under these conditions the motor may revoive
a few times when it is first turned on, and then stop. -

On the other hand, suppose an clectric mofor that requires
Just a little more output thaw the generator can produce is
connected to it. It will run but will not reach a high enough
speed for_the centrifugatl switch to discbunect the starting
winding. The generator output voltage, instead of being 115,
may drop to 70 or 80 volts. Running the generator under these
gonditions may result in byrning cut the generator armaiure
as well as the motor windings.

Because the heavy surge of current required for 5‘tart|ng
motors is required for anly an instant, the generator will hot
be damaged if it can bring the motor up to speed in a few
seconds of time. I d]ffaculty is experienced in starting motors,
turn off all other electrical loads and f possibla reduce the
load on the efeciric motor.

MAINTENANCE |

Brushes—Check the brushes for ‘wean after about 1000 hours
of operation and every few hundred of .
after. They should bé replaced when': wirn dowr {o e inch,
Whenever replacing brushes or removing, theni to do service
worl, remove one hrush at a time and put -the -screwrs bachk
into the brush holder to hold the fead wire- termmals in ptace
so0 there will be no difficulty in co ting the wires to the
carreet positions !

Commutatar—A commutator In goed condition has a glossy
finish and is brownish in color.’ ¥ it gefs greasy, reough or
dirty, it may he cleaned w:th cvery ¥fine sandpaper.‘(Do not
use emery cloth).

Bearings—All ball bearings used in these generators arc
packed with grease before assemhly—no further greasing is
requl:j'ed. 1f they beceme reugh or worn they should be re-
placed. - -

Qil Seatr—If oil is dripping from the ventilating stots on the
end bracket nearest the gear case, then the cil seal must be
replaced. To repiace this seal proceed as follows:

apération there- -

1. Drain oil by removing drain plug.

2. Remove the 3 nuts holding the gear case to the end
bracket and slide the gear case off the 3 studs. Set the
gear case aside.

3. Remove the 7%~

4

hex nut, the tockwasher, pinion and key.

Remeove the end cover, fan nut, and fan from the brush
end of the generator.

5. Remove the 4 holts holding the generztor end bracket to
the field shell; pry the end bracket:loose and slide it off.
Extreme care should” be ‘taken at ‘this point so as not to
pull the armature out along with the end bracket.

6. Remove the 3 machine screws on the inside of the end
bracket and the retainer p!ate can be removed, The bear-
ing will now drop out.

7. Pull but the bushing and punch cut the old oif seak

8. Lubricate the new 0if seal and spacer with Lubriplate or
cup grease and insert the seal and spacer with the leather
lip of the seal toward the inside of the gear case.

9. Put in the bearing and retainer plate and reassemble the
unit. Put oil back in the gear case.

Armature—In case it Is necessary to remove the armature,

progecd ay follows:

1. Feollow Steps 1-5 under Maintenanca~—0Oil Seal.
2. Remove brushes as -described under Maintenance—Brushes.
. 5lide armature out,

Gear Case Oil—Check the gear case ofl tevel hefore each
use and replenish as needed wth Mebilube £80-90, The oil
should be changed every 6 months unless operatmg under ad-
verse weather conditions. In the -winter, moisture wil con-
dense in the gear case and in the summer there is the prob-
lem of dust and dirt so the oil must be changed more often.

LOCATING TROUBLE

If the generator does nof operate properly, check the circuit
breaker or fuses if included en the generator, If the circuit
breaker is tripped, reduce the load and reset the hreaker. I¥
the Tuses are blown, replace the element with a new element
provided with this genecrator. Check the conditions under
which the generator has been operating and i necessary, make
the electrical tests as outlined below:

1. Sometimes a generator won't produce electricity when It
fs started even thounh it was working satlsfactor:ly when it
was turned off. This is usually caused hy inadequate contact
between the brushes and slip rmgs and occurs most often on
new generators or generators in which new brushes have been
instailed and not completely seated. Under cevtain conditions
it can happen after the bryshes are seated. The problem can
easily be corrected by cleaning the commutiator surface with a
brush seating stone or very fing sandpaper.

2. Is the speed correct? Check the speed with a tachometer
or frequency meter. If the generator cannct be kept up to.
its rated capacity, the tractor is ton small (it takes adout
2.2 HP per 1000 wetts of generated efectirical power), 8 noi
worliing properly, or the governor is not sensitive encugh to
hold the speed constant over a wide [pad range. The speed
of the e geperators can be checked easily with a tachemeter
by removing the cover from the end of the generator and
applying the tachometer.

3. Is the. generator overloaded? Check the nameplate for
maximyum safe load and if uncertain about the amount of load,
check it with an ammeter and voltmeter.

4. 1s the locat:on satisfactory? See *Location” regarding suf-
ficient ventilation if the penerator is being operated in_ah
enciosed area: [T it is being operated under dusty or dirty
conditions be sure all ventilation holes and siots are cleaned
periodically.

5. Is_the .commutation saticfactory? With the generater in
operation, notice whether there is an _ appreciable arcing or
sparking at the brushes. See the article on brushes . under
“Maintenance”.

A voltmeter is used to indicate’ that the generator is
pi‘oducmg electricity. If the voltmeter does ‘not register, check
the output with a Itght bulb or another meter hefore deciding
that the generator is not performing as'it should.

7. ¥ no output is ohtained at the outlet receptacies or-ouiput
wires, disconnect all electrical loads and connect.ia:.wvolimeter
directly to the A.C. Brushes as shown in Figurée: 1f no volt-
meter is avaitable, use any ordinary smalt 115 velt bulb .or on
fﬁo \g:l}. generatars rtheck each of the 115 wvolt c:rcults ‘with

e bulb. p

Brushes bu‘t not
open circuit be-

s obtained at the A.C.

if normal voltage
there must be an

at the oviput terminals,
1wcen these points,




Figure 3

¥ no A.C. voltage is obtained at the A.C. Brushes, check

230 ——>
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8.
the excitation voliage.
A. Electronic Excitation ) cugen ;
On generators which include electronic excitation, check COMMU gﬁTOR EXC !TAT EON
the woltage by measuring between the grounded Bbrush
and @ brush {refer to Figure 4). This shouid give a read- Figure § .
ing of approximately 720 volts A.C. The electronic excita-
tion is accomplished by an extra coil wound on the arma- R N
ture at 80° from the A.C. coils. This is called 2 quadra- 9. Checking Field Coils
tu inding. d of this wingi i . R B
slirl:Je r\;\:':gdi'[lzgwﬁi':'.eh Elr; grgundid and nt%l‘;sogggpe:"gdistocgl;? A. Disconpect the field leads and with an ohmmeter check
nected ta slip ring @ (the ring farthest trom the bearing each field coil terminal to the generator frams to be sure
end of the generator). the ¢oils are noi grounded. if a high voltage insulation
tester is available, eheck from the lead wires of the
coil to the frame at 1100 wvalts. 1f a field coil shows a

i ws&“ y RECEPTACLE ground, it should be repaired or replaced.

H f B. Using an onmmeter, check for continuity of the field

| i coils by #fooking the ohmmeter leads to the field coil

1 i i Sose leads, if an open exists, examine the cennection between

H | P the field coils and the connection from the winding of the
(N [ fout | fieid ccils to the lead wires. Hepair the open or replace

searma o “—'_\F | B the field ceoil as required.
}-"E"""‘E“ ) ’ 10. A. One side of the A.C, circuit is “grounded” to the gen-

L QJ?LU i & %{} . erator frame. The other side is said to be “tive” oy “hot'.

faely g g i & RECEPIACLE Any short.circuit between the *hot’ sige of either cir-
= cuit and any metal pari of the generator will result in a
g = graunded condition which prevents the penerator” from
; : producing electricity. Carefully inspest all “hot” wires
— and terminais for evidence of a grounded condition.
,,.?ELJSD%‘,‘;"‘__"' B. There are 2 A.C. filter capacitors located in the control
— box or on the brush rack. Jf either of these -capaciiors
becomeh shorted, it will short but the A.C. of -‘chel':gexlieré
ater The capacitor shouid be disconnecfed and the <lea
ELECTRON IC ExclTATiON wire fnsulated, however, the generator ¢an be useduntil
a replacement_capacitor is obtained, These capacitors are
Figure 4 io reduce radio interference. -

. 11. if these iests have nhot located the trouble, re-move the
These 2 rings are connected to a bridge rectifier which armature and have it teste for opens, shorts, and grounds
chanoes the A.C. to D.C.. The D.G. iz then conducfed to on a growler {sece Figire 6
the shunt field and provides the excifation to the gener-
ator. if no A_C. voltage is obtained at the @ brush, dis-
connect the wire leading from the rectificr module, If the
voltage now builds up, the rectifier is defective and
should he repiaced, 1¥ it does not bwuild up, the quadra-
ture winding “is defective and the armature should be
replaced,
¥ A.G. voltane is obtained from the @ brush 10 ground,
then check the D.C. output of the rectifier modufe, Use
a D.C. voltmeter with the positive lead wire on the
rectifier module connectien identified by the red dot arnd
the nepative lead wire on oround. This should show a
reading of approximately 100 wolts D.C. if you do not
abtain this voltage, the rectifier is defective and should
be replaced, A npoesible reason for the rectifier going bad
is a orounded fiel1 coil. The grounded field coil ean be
checked as described in 9A. .

B. Commutator Excitation -
On pnits equipped with a commutator, the excitation can
pe checked wiilh a D.C. voitmefer connected to the D.C.
brushes (positive tead to insulated brush, negative fead to
grounded brush). The excitation voitage should be ap-
proximateiy 54-65 volis, if this is not chtained, check the
field ceils for grounds or e¢pens and repzir or reptace as
necessanry.
Figure 6
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GEAR CASE FOR TRACTOR DRIVEN PTO GENERATORS
FAODELS ENDING IN /B AND /C

. Part No. DESCRIPTION Quancivy
46296 Shafl oo 1
20028 Oil Seal . 1
465 Cap Screw 5/16 - 18 x Yo 12
480 Lockwasher 5/16” .. 24
46299  Gasket e 2
46700 Gear Case & Cover - .. 1
20016 Gasket . 1
40716 Breather o 1
46295 Bearing Retaiwer __.__.. 1
46289 Bearing .. . __ 1
46286 Bearing Refainer _.___.. ____________ 1
46208 Gasket . ... 2
44318 Retainer Plate _._._ .. _____ 1
46913 Bearing . . 1
46912 Oil Seal - 1
20187 Bushing —_________ . ______________ 1
20136  Gasket o 1
20017 Stud e 3
46545 Pinion e 1
630 Lockwasher _._ .. ____. 3
— 3 459  Hex Nut 36" e 3
S 20139 Tockwasher . .. ... 1
= F R —— !
4 ear .. S
% 46547 Pinion ___________________ T 1
% 640 Bearing .eoieooo . 2
o /i 46293 DBearing Retainer _____________ s 1
=¥ § @3 28 46294 Bearing Retainer _______________ S 1
:\ 29 580 Cap Screw 5/16-18x1% ___..._____12
. \‘Q:li 31 30 648 Bearing 1
N e N 9¢g 31 46548 Gear ... i ]
e 32 20128 Shaft ... T 1
R uE 32 ° 40965 1QUGearOil - .. 1
'%\; @ * 1774 Woodruff Key #15 (¥ x 1”) —______ 4
; %9—‘1{ * Mot shown on drawing.
3 .ﬂl“i.- Sy A .
: \ |
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PARTS LIST
Ref. - Part Rel.
No. Neo. Descriptil_m Qty. No.
1 51101 Field Sh. cap screw __________ 4 31
2 480" ¥ield Shell lockwasher ______ 4 32
3 20137 Sleeve ______________________ 1 33
4 54804 End Bracket . . _ . _____ 1 34
5 - 46012 OilSeal . _ 1 35
G 46913 Bearing . ... 1 36 &
7 44318 Bearing Retain. Plate ________ 1 3
8 479 Bear. Ret. L-washer _________ 3 38
9 45633 Bear. Ret. Serew ____________ 3 39
10 52497-1  Armature ______ .. _____ 1 40
11 43473 Pole shoe assembly —_________ 2 41
12 43474 Pole shoe retainer _ __. ______ 2 42
13 54819 Field coil assembly _________ 1 43
14 54819-1 Field Coil assembly . ________ 1 44
15 50215 Bearing ____ .o 1 45
18 54730 Eye bolt . 1 46
i 1744 Nub o 3 47
20 5113 Hex nut —— 9 48
21 6376 Lockwasher (splittype) ..___ 9 49
22 23599 - Machine screw .o _____ 1 50
23 21977 Machine serew oo __ 4 51
24 23500 Brush holders e ___ 2 52
25 53949 Qring brush ________________ 2 53
26 53976 Rectifier . _____ _________ 1 54
2 53806 Capscrew . ____________ 8 95
28 23532 Fiber spacers ______________ 14 56
29 23500-2 A.C. brush holders . _________ 12 57
30 53975 Brush holder mtg. plate ... 6 60

Part
No.

52559
44342
24981
41387-6
41221
54734
54754
48178
636
40746
4637
484
456
40552
23404
21867
20039
9549
23634
56194
52490
48343
24749
56206
48406
48469
43743
6402

CAPAGITOR
TR
M

(-

VOLTMETER
RECEPTAGLE
230 VOLTS

Description Oy,

- Brush holder spacer _._______ 2
Machine serew o o 4
AC.Brush ___ . ______._ 12
Ground strap 1
Condenser __________________ 1
Field shell & Bracket _.______ 1
Base assembly .. __________ 1.
Hex head screw ____ ________ 2
Lockwasher (split type) —___ 2
Brush holder screw ____...._.28 -
Machine screw ..o _______.. 4
Lockwasher .. 4
Hex Nut I 4
Lockwasher (fan) _ .. ____ 1
Fan assembly .o ... 1
Flat washer (fan) _____..__ 1
L-washer (fan) split type .. 1
Hex nut (fan) _______________ 1
Fnd Cover . _______ 1
Control box (only) . _—___ 1
Voltmeter __________________ 1
Receptacle . _____________ 1
Duplex receptacle ___________ 1
Condensers _____ e 2
Fuse base __ e __ 1
Fuse . . _____ . 2
Ground Lug . ___________ 1
Machine serew _____ . ______ p

Any parts required for gag engine portion of the unit should be obtained from the local engine manufactsrers service station.
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INSTALLATION AND OPERATION INSTRUCTIONS
TRACTCR PTO ALTERNATOR
15,000 end. 20,000 WATT MODELS

~ The Forney Tractor PTO Alternator is z rugged heavy-duty eleciric Alternator
Power Plant that will provide an economical and dependable source of elec~
trical power eilther as a portable or standby unit.

This Alternator is designed to be driven by a tractor power take off or other
engine sources of power that will pgovide 520 RPH to the Alternator gear box,

IMPORTANT. FEach Alternator is carefully inspected st the factory and a run
in is mede until the brushes are satisfactorily seated. The unit then isg
carefully checked for the correct output under the sverage operating con-
ditions. No Alternator is shipped unless it produces its full reted capscity,
hor until it has passed all rigid inspection tests. Before cperating be

gure that 8ll installstion reguirements and instructions are followed. If
for some reason the Alternator does not work properly, be sure to check all
electrical connections that may have come lcoose in trensit, and tractor FIO
speed before reaching the conclusion the Alternator is not performing sat-
isfactorily.

Before operation is attempted, OIL MUST BE CHECKED IN THE GEAR CASE. Oil
should be checked periodically and if found low simply remove the breather
from the top of the gear case snd the 0il level pilug from the back of the
gear case., Pour the oil (S0 wt. gear lub) in the gear case, until it begins
to come out of the oil level hole, then install both the plug and the
breather cap. '

The PT(Q Alternator should be sescurely bolted to s platform or a trailer., If
your Power Unit is to be used strictly for standby end permanently located,

e suitqble base can be provided by pouring & block of concrete at least

8 inches thick and spproximately 2 feet square and before the concrete is.

set bolts can be inserted into the concrete to mateh the alternator bolt-

down holes. Ancther method would be to weld a platform cut of heavy iron;

for instence, rallrcad rails or heavy chamel iron to provide a suitable

base that is firmly anchored to the ground. If either of these metheds of
mounting is used, the Alternstor is firmly anchored so it will not move during
operation, and cere should be taken that the tractor will not move or oreep
during operation., ‘Wheel chelks, suitable brake on the wheels, or a eonneeting
bar to the A}kernator mount can be used.

If you intend to use the Alternator as a Portgble unit, it should be mounted
firmly to the bed of a trailer or skid. However, in either case there must
be a tongue or towbar anchored firmly to the tractor and to the traller or
skid. This is to prevent the Alternator from separating from the tractor
allowing the tumble bar to separate and become dangerous.

The Alternator should be installed in a loecation that allows the normmsl
bullt-in fan cooling of the unit to operate satisfactorily. The amount of
ventilation required will depend on several factors such as outdoor tem
perature, tbe size of the room (if mounted in e buildipg with connection

to trector through a doorway or opening), the smount of natural air cireus
lation In the room, and other heat-producing equipment that may be nearby.
Under no circumstsnces should the temperature in the room or area be sllowed
to reach 120°F. If the unit is to be used outdoors, it is best if it can be
located in a shady area or shade provided for it, but under no circumstances
attempt to operate the unit with a box or tight enclosure around the unit.
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Excessive dirty or dusty areas should be avoided in locating your Alternator
only from the standpoint of the tendency for dirt or debris to clog the
ventilation slots of the unit and thus causge excessive heating. Dirt in
the air also causes excessive wear on the brushes and will contribute to
higher meintenance costsa.

The gear train in the gear box has a step-up ratio of 6.92 to 1 for both

the 15,000 and 20,000 watt models. A speed of 520 RPM is required to drive
the Alternator at 3600 RPM to deliver 60 cycle power. If the 15,000 watt
Alternator is intended to be used for the 12,000 watt continuous duty level,
a horsepower of 26.4 will be required to operate the Alternator. If it will
be used utilizing the -full 15,000 watts of intermittent power, = tractor
horsepower of 33 will be required. If the 20,000 watt Alternstor is intended
to be used for the 15,000 wett continucus duty level, a horsepower of 30 will
be reguired to operate the Altermator. If it will be used utilizing the full
20,000 watts of intermittent power, a tractor horsepower of 40 will be re-
gquired. '

All engines have a tendency to slow down when a load is applied. It is im-
portant that the governor on the engine is designed and edjusted to hold the
speed nearly as constant as possible. The slight decrease in speed from the
tractor elong with the normel small voltage drop within the Alternator itself
resulte in slightly lower voltage when the Alternstor is lomded to its full
cepacity than when rumming idle. The resulting frequency varistion has no
gppreciable effect on the operation of motors, lights, and most appliances;
however, accurate timing devices such as clocks, will not keep perfect time
when used on these Alternators.

The Forney Tractor PTO Alternstor is equipped with a voltmeter for adjusting
the speed and is also equipped in the same control box on the rear side with
the rain-type cover outlet connections for both 230 volt and 115 volt. The

. Forney AC Arc Welders can be used from this Power Unit by plugging them into

the 230 volt ocutlet in the control box. The two 110 volt outlets are rated
15 amps each for lights, electric drills, ete. If more capacity on 115 volts
is needed, it is recommended that the load be wired directly to the comnec~
tions inside the control box with suitable fusing or breskers supplied.

Alsc if the unit is to be used for ptandby power on 230 volts, either the
230 volt plug-in can be used or if the local codes reguire again direct
connection can be made to the leads inside the contrel hox.

Adjust the throttle setting of the tractor to produce a voltage of epproxi-
mately 260 volts on the voltmeter when no load is applied. With a good
sensitive governor on the tractor engine the voltage will very approximately
as follows on the chart shown on page 3 and depending upon the electrical
load connected to the Generator:




PT0-15, 15,000 Watts PTO-20, 20,000 Watte

Watts Volts Frequency Watts Volts Frequency

0 260 61 0 260 61
3000 256 60+ 3000 258 61~

6000 252 60 6000 256 60+
7000 246 60~ 7000 252 60
i20c0 238 59 12000 246 60~
15000 230 58+ 15000 238 59
18000 232 59~

20000 230 58+

Low voltage may damage both the Alternator and any motors or appliances
commected to it. Running an Alternator at excessively high speeds results
in too high a voltage, which may also damage electrieal devices connected
to it. Excessively high speed may also cause dsmage to the srumature wind-
ing, It is good practice to check the Alternator periodically to determine
if the correct gpeed is used.

If the unit is to be used as standby power or emergency power, it must be
eguipped with some suitable disconnect to prevent damage to the Alternator
when the powerline current from the power company is reinstated. A suit-
able double throw, double pole switch should be used when connecting to
any loads normally served by a power company. This switck should be in-
stalled so that it completely disconnects the power company circuit vhen
the Alternator is counected to your electrical load. When your normal power
comes on, you can disconnect the Alterbator from the load and connect the
rowerline to the load. These transfer switches are availsble from Forhey
Industries at a low cost and are good insurance sgainst dameging the
Alternator.

The power required to start any electric motor is considersbly more than

is regquired for keeping it running after it is once started. Some motors
require much more current to start them than others. 8plit phase AC motors
require more current to start under similar circumstances than other types.
These are commonly used on easy starting loads such as on washing machines
or where loads are applied after the motor is started, such as small power
tools. Since they reguire five to seven times as much current to start as
to run, their use should be avoided whenever possible, if the Alternator is
already locaded near its maximum capacity. Capacitor motors and repulsion
reduction motors reguire from two to four times as much current to start
them as to run them. The current to start any motor veries with the load
connected o it. An electric motor comnected to an Air Compressor for ex-
ample will reguire more amperage then a motor to which no load is connected.
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MAINTENANCE

BRUSHES «- Check the brushes for wear after about 1000 hours of cperation
and every few hundred hours of operation thereafter. They should be re-
placed when worn down to 1/2 inch. Whenever replacing brushes or removing
then to do other service work, remove one brush at a time and put the screws
back into the brush helder to hold the lead wire terminals in place so there
will be no difficulty in comnecting the wires to the correct positions.

COMMUTATOR ~« A commttator in good condition has a glossy finish and is
brownish in color. If it gets greasy, rough or dirty, it may be cleaned
with very fine sandpaper. (Do not use emery cloth.)

BEARINGS -~ All ball bearings used in these Alternators are packed with grease
before assembly -~ no further greassing is required. If they hecome rough or
worn they should be replaced.

LOCATING TROUBLE

If the Alternator does not work properly, first check the conditions under
which it has been operating and then if necessary make the electrical tests
as outlined below:

1. Is the speed correct? Check the speed with a tachometer or freguency
meter and adjust the engine governor if necessary. If the Alternator
cannot be kept to specified speed when it is loeded to its rated ca-
pacity the engine is too small, or is not working properly or the gov-
ernor is not sensitive enough to hold the speed constant over a wide
load rangs.

2. Is the Alterrator overloaded? Check the nameplate for maximum safe load
and if uncertain sbout the amount of load, check it with an ammeter and
voltmeter.

3. Is the location satisfactory? See "Location" regarding sufficient venti-
lation if the Alternator is being operated in an enclosed area. If it is
being operated under dusty or dirty conditions be sure all ventilstion
holes and slots are cleaned periodically.

k. 1Is the commutation satisfactory? With the Alternator in operation, notice
whether there is any appreciable arcing or sparking st either the AC or
DC brushes. See the article on brushes under "Maintenance".

5., The Alternator is equipped with a voltmeter to indicate that the unit

is producing electricity. If the voltmeter does not register, check the
output with a bulb or meter before deciding that the Alternstor is not
performing as it should.

6. If no output voltage is obtained at the outlet receptacles or output
wires, disconnect all electrical leads and connect a voltmeter directly
to the AC brushes. If no voltmeter is availeble, use any ordinary small
115 volt bulb (230 volt bulb on 23¢ volt Alternators). If normal voltage
is obtained at the AC brushes but not at the output terminals, there
must be an open circuit between these points. (CAUTION -~ On 115/230
volt plants, the center brush is neutral and grounded. Check from this
brush to each of the other two brushes.)




If no AC voltage is obtained at the brushes, check the excitor voltage
by connecting to the DC brushes. The voltage should be at least 16
volts. This voltage will produce a dim light if g 115 volt bulb is
used. If the DC voltage is satisfactory omit Step 8 and proceed with
Step 9.

If no voltage is produced st the DC brushes, proceed as follows:

2.

b.

Remove each of the IC brushes to be sure they are clean and free
in the holder. Examine the brush springs to meke sure they have
several ounces of tension. Replace all parts necessary.

One side of the DC circuit and one side of the AC circuit is cone
nected or "grounded" to the alternator frame. The other side is

said to be "live"” or "hot". Any short circuit between the "hot"

side or either circuit and any metal part of the alternator will
resalt in a grounded condition vwhich prevents the aslternator from
producing electricity. Carefully inspect all "hot" wires and terminals
for evidence of a grounded condition.

Using an ohmmeter, check the field circuit for open circuits. To
do this remove cne of the field coil 1leads from the brush and check
from this terminal to the other DC brush. If the circuit is open,
check it for loose connections. If the alternator has a resistor
in the field circuit, also check the resistance across it (or the
vart of it -being used) to determine if it is "open'. Replace all

" necessary parts.

If the trouble still iz not locazted, disconnect all field leads and
with an ohmmeter, check from either field coil terminal to the
alternator frame to be sure the field coils are not grounded. i
they are grounded, they should be replaced.

If the uwnit has not been operated for an extended period of time, the
field poles may have logt "residual magnetism.” To megnetize ("flash")
the field poles use a 12 volt bhattery. Connect the negative terminal
of the battery to the Negative (grounded) DC brush. Then connect the
Positive battery terminal to the Fositive IC brush for about one or two
seconds. Do not connect for more then a few seconds or permanent
damage to the field coils ma; may result. T

Remove all lead terminals from the AC brushes. If the alternator
builds up veltage with these wires disconnected, there is a short
circuit in the condensers or control box. Isolate end correct the
short circuit.

If 211 the previous tests are of no avail, remove the armature and
have it tested for opens, shorts and grounds on a growler. The same
equipment and procedure as is used for testing DC generator armatures
also applies to these armatures.

If the armature tests satisfactorily check the DC brush holders for
grounds {this applies to metallic brush holders -only).







Perhaps you have experienced power failure sometime. If so,

we don’t have to remind you that the losses can be heavy.

Practically everything stops. when power is cut off,

Just imagine — no lighis, no wafer, no heat, no coolers, no
freezer, no refrigerators, no power tools, no feeders, no
milkers, no radio or TV, operative. In a moment's ¥ime, a
jornado, hurricane, blizzard, flood or lghtning, coufd plunge
your whole cperation into o tailspin — UNLESS you had

T AUNILIARY power.

However, not just any type power will do. The need is too

crucial to take chances on your auxiliary power also failing.

Never sacrifice quality for price when one failure could
be disastrous.

THE FORMEY TRACTOR
PTO POWER GEMNERATOR —

“is guaranteed to give satisfactory service. it is designed to be
driven by o tractor power take off cr other engine’s source of

power that will provide 520 RPM o the Generater gear box.

The gear frain in the gear box has o step-up

ratio of 692 o 1. A speed af 520 RPM )
i required %a drive the Generator at },‘gt

3600 RPM 1o deliver 80 cycle power. If j@% !
the Generator is .infended to be used ¥yl :
for the 12,000 watt continous duty
level o harsepower of 26.4 will be
required o operate the Generator.
I the Generaior will be used uti-
lizing the full 15,000 watis of in-
termittent power, a iractor horse-
power .of 33 will be rg_quired.

PTO DRIVE SHAFT

HE FORMEY TRACTIOR PTO POWER GENERATOR
A RUGGED HEAVY-DUTY ELECTRIC GENERATOR POWER PLANT THAT

WILL PROVIDE AN EC@N@ME@A& AND DEPENDABLE SOURCE OF
LECTRICAL POWER EITHER AS A PORTABLE OR STANDBY UNIT.

;_E”%ﬁ&ﬂ% vou counted the cost
of POWER FAILURE?

THE FORMNEY TRACTOR FTO
POWER GENERATOR '

is equipped with a volimeter for adjusting the speed and is
also equipped in the same control box on the rear side, with
the rain-fype cover ouilet connection for both 230 volt and
115 volt.

AC ARC WELDER

The Forney 180 amp and 250 -amp AC Arc Welders can both
be used from the Power Generuior by piugging them into
the 230 voit outlet in the control box. The two 110-volt
outlets are rated 15 amps each for lights, eleciric drills, etc.

STAMDBY POWER

For standby power on 230 volis, either the 230 volt plug-in
can be used or, if the local codes require, direct cannection
can be made fo the leads inside the contral box.

SERVICE WARRANTY

tf within 1 year of your purchase date, your FTO unit fails

fo operate safisfactarily because of defects in workmanship

or material, authorized repair will be made at our Fort Collins,

Colorado factory, or by tin avthorized Factory Repressniative.

For those who want :the mest complete and economical port-

able power-welder unit — begin with —

THE FORNEY PTO POWER GEMERATOR;
add o FORNEY CRBT REPAIR UNIT,
plus o FORNEY ACETYLENE OUTHT
and FORNEY ACCESSORY KITS; place
all upon a fwo-wheel trailer, atiach
power take-off to #actor.

- NOW you are ready for any job,
any place, whether there’s power
failure or not.

LIME TRANSFER
SWITCH

Required with any self-powsered, non-uutomatic gen-

" Tractor to yoeur PTO Generator. It is 4 ft. long and extends to

You'll need this PTO telescaping Drive Shaft to connect your
erator which is hooked info wiring system connected

6 ft. Complete with splines to couple to the umiversal joints. te hidine. Change from hi-line fo generator power,
and hack agoin, by throwing the lever.

FORNEY ARC WELDERS

Division of Formey Industries, fnc

Fort Colling, Colorado, U.S.A.  —  Regina, Saskatchewan, Canada

[IHQGRAPHED BY OOM-ARY PRINIERS, INC, FORI CQUNS. COLORADOD. L34 Fl 44 (REVY. 4/66) i-QGS F‘.x.!._
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e ' | Catalog #9031

DTO ALTERNATOR SHAFT ADAPTER

This PTO Alternator Adapter is an adapter with a fuity spiined male and
a keyed femaie end to be ‘usad To attach to your PTC Alternator shaft and then
+o & PTD Shaft or tumbisr. The size of the male spiine and fewale end is

as shown on the drawing above.

PTO DRIVE SHAFT ADAPTER (REDUCER)

This PTO Drive Shaft Adapter or Reducer is avallable for the customer who
desires an adapter or reducer which is fully spiined 1o work with a Tumbler
bar he may already have. The size of The maie and female spline ends are

as shown betow.

Catatog #90310
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WINCO GENERATOR PLANT MODEL PI5PTOF-3/D
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Division of Dyna Technology, inc.

East Seventh at Division / P. Q. Box 3263 / Phone (712} 2582.1821 / SIOUX CITY,

lowa 51162




- Cat.#600-0iCat.#601-0
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FEATURES

3600 RPM Armature

540 RPM Tractor PTO Speed
Precision Gear Drive

0il Bath Gear Case
Pre-lubed Sealed Bearings
Burn-out Proof

Cool Running

Minimum Frequency Variation
No fuses or Breakers
Calibrated Voitmeter

Compact and Light Weight
Long Brush Life

Radio and TV Static Checked
230/115 Volt Outlets

DC Windings

No Drip Insulation

Minimum Maintepance

Full One-Year Warranty

(POWER TAKE OFF)

PERHAPS you have experienced power failure at some-
time. If so, we don't have to remind you that the
losses can be heavy. Practically everything stops when
power is cut off -no lights, water, heat, coolers,
freezers, refrigerators, power tools, feeders, milkers,
radio and TV. In a moment's time a tornado, hurri-
cane, blizzard, flood or lightning could plunge your
whole operation into costly confusion - unless you have
auxiliary power, Fasten this unit on a two-wheel trailer,
attach the power take-off on your tractor and you are
ready for any job any place, whether there is power
or not.

PORTABLE or STANDBY

MOST COMMONLY USED MODELS

PTO-15-1 | PTO-15-3 | PTO-20-1 | PT0-20-3
Cat.#605-0{Cat.#606-0

ALL MODELS have the same precision gear drive and
the  alternators are all burn-out proof. 3600 RPM
is a plus tactor for easier motor starting due to the
inertia factor. Quality design holds temperature rise to
approximately 50% of what NEMA standards allow.
It is an excellent unit for use as a standby power source
because of the minimum frequency variation and radio
and TV interference has been suppressed.

AUXILIARY POWER designed for both 115 volt and
230 volt, 60 cycle in both single phase and three
phase. 520 RPM at the gear box PTO produces 3600
RPM on the armature. The control tower is equipped
with a volt meter facing the shaft for easy reading and
setting of the engine speed desired. The reverse side
has a rain-type cover protecting the two 115 volt out-
lets and the one 230 volt outlet. .

3600 RPM ARMATURE provides greater motor starting
ability through the inertia factor. The rotating armature
also provides portability by less weight (same watts -
smaller package) compared to an 1800 RPM rotating
fields type unit. The rotating armature type has proven
o be a more rugged and durable unit.

540 RPM TRACTOR PTO SPEED . The gear reduction
makes it possible for almost any tractor to drive this
unit as the 540 RPM is a very low requirement. The
engine powering the unit needs only the capability of
producing 2 HP per 1000 watts to assure proper

operation.
FORM G141-R74




GEAR DRIVE NOT CHAIN

The precision machined helical gears are incased in
rugged line-bored cast iron and run in an oil bath
‘=quiring only regufar automotive type gear oil. This
. .eans quieter operation, less breakage, no links to
replace, elc. :

CONTROL PANEL

When the powering source maintains the proper RPM
required, the unit will have little or no frequency varia-
tion ¢(that is, using an engine equipped with a sensi-
tive governor), The calibrated volimeter is located
facing forward so the operator can see the meter and
adjust the powering engine properly. The same control
panel is equipped with one 230 volt and twe 115
volt outlets, sheltered with a covering door.

ALTERNATOR

The case is aligned-grain, rolled, welded and honed.
The armature rotates inside stationary fields on pre-
lubricated sealed ball bearings. The insulation is drip-
proof and is of a class rating allowing up to 130° C.
temperature rise by NEMA standards. Designed to
give protection lasting as long as the alternator lasts.
The collapsible fields provide for positive overload pro-
tection (burn-out proof) and stops electrical output
and is considered a "“plus” over fuses and cir-
cuit breakers. Collapsible fields reduce continued over-
joading to a minimum creating longer life of the alter-
nator.
on both load circuits anél exciter circuit fo minimize
interference on radio and TV. There are four commu-
‘stor rings and four brushes per ring and held by a

ametallic brush holder. Tests have shown upto 5000
wuurs of brush life, so brush wear is at a mimimum.

STANDBY POWER

for standby power on 230 voits, either the 230 voit
outiet can be used or, if the iocal codes require, direct
connection can be made to leads inside the control
box. To even increase its versatility, the alternators
can be made portable by either skid or trailer mounting
the unit thereby making it possible to move it to any
place that you need electric power.

GENERATOR WELDER POSSIBLE

We have good portabie welders that can be used with
the PTO Alternators as their source of power by piug-
ging them into the 230 volt outlet. The 110 volt out-
lets are rated at 15 amps for lights, electric drills,
etc.

For. those who want the most complete and economical
portable power-welder unit, begin with the Forney PTO
Power Alternator, then add a Forney Model F Welder,
plus a Forney Acelylene Outfit and Forney Accessory
Kits; place all on a two-wheel trailer, attach the power
take-off to your tractor and you are ready for any job
any place, whether there is power or not.

WARRANTY

/" within one year of your purchase dats, your PTO

L -t fails to operate satisfactorily because of defects
“n workmanship or material, authorized repair will be
made at our Fort Collins, Colorade factory, or by an
authorized Factory Representative.

They have DC windings. Capacitors are included

SPEGIFICATIONS
of availahle PT0 alternators

PTO-15 ALTERNATOR, single phose, 12,000 conlinwous, 15.000 intermiitent,
approx. 19,500 surgs, starts 7.5 H.P. motor, runs 10-12 H.P. (25-35 H.P. froctor]

PI0-15 ALTERNATOR, three phose, 12,000 conlinuous, 15,000 intermifient,
approx. 19.500 surge, starts 7.5 H.P. molor, runs 10-12 H.P. {25-35 H.P. baclor}

PTO-20 ALTERNATOR, single phase, 15,000 continuous, 20,000 intermitiend,
opprox. 25,000 surge, starls 10 H\P, motor, runs 13-16 H.P. (30-40 H.P. tractor]

PTO-20 ALIERMATOR, fhree phase, 15,000 continuous 20,000 intermittent, ap-
prox. 15,000 surge, storts 10 H.P. motor, runs 13-16 H.P. {30-40 H.F. troctor}

PTO-30 ALTERNATOR, 'single phose, 25,000 confinuous, 30,000 intermillent,
approx. 40,000 surge, storts 13 H.P. runs 20 H.P, 1800 R.P.M., 5340 R.P.M., 150
H.P. lractor)

PTO-30 ALTERNATOR, three phase, 25,000 conlinuous, 30,000 walts intermittent,
approx. 40,000 susge, storts 13 H.P. runs 20 H.P, 1800 R.P.M., 540 R.P.M. (50
H.P. tractor)

PTO-45 ALTERMATOR, single phase, 37,000 continuaus, 45,000 intermiticnt,
opprox. 40,000 surge, slorls 20 HP.P. load, runs 30 H.P, 1800 R.P.M., 1G00
R.PM, en PTO, ttractor 75 H.P.}

PTO-45 ALTERNATOR, three phase, 37,000 contiouous, 45,000 inlermittent,
opprox. 60,000 surge, starts 20 H.P. load, rons 30 H.P. 1800 R.P.M,, 1000 R PM,

on PTO {iractor 75 H.P .}

PTO-60 ALTERMATOR, single phose, 50,000 conlinuous, ‘40,000 intermittcni,
opprox, BO,000 suige, storts 26 H.P., runs 40 H.P. 1800 R.P M., 1000 R.PM.
oa PTO, ftractos 100 H.P )

PTO-60 ALTERNATYOR, three phase, 50,000 continuous 60,000 intermittent, op-
prox. 80,000 surge, starts 26 H.P., runs 40 HP. 1800 R.P.M., 1000 R.P.A. on
PIO, ftroctor 10D HPY
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