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This info is all I can find on the pto generators. we had a 15 and a 20kw
model. It is entirely possible that e« 30kva model
was special order. The generator parts were made by winco. (see inclosed sheet) I
don't know if they are still in business. You might try a
web search. and if you haven't already a search for "pto generator” might turn up
something. I think all the wiring was similar between
the models. Good Luck!

Ed Stevens-Hoeltzner
Repair Technician




ASSEMBLY INSTRUCTI

SERVICE INFORMATI

Wrife the model number and serial number of the generator in the spaces below and save
this book for future references. Be sure to give these numbers if corresponding about or
ordering poris for the generaior.’
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INTRODUCTION

BEFQORE ANY POWER-TAKE-OFF TRACTOR-DRIVEMN
GENERATOR 18 SHIPRPED FROM THE FACTORY IT 158
THORQUGHLY CHECKED FOR PEAK PERFORMANCE. The
generator has been run long encugh for the brushes to seat
preperiy so that good etectrical contact is made bhetween them
and the stip rings. With the generator fully foaded, the valtage,
current, and frequency have been carefully checked. NO UNIT
IS SHIPPED UNLESS IT PRODUCES ITS FULL RATED
CAPACITY AND PASSESOTHER RIGID INSPECTION TESTS.

If upon installation a new generator does not work properly,
check all of the electrical cennections and the generator speed
efore concluding that the generator is not performing satis-
factorily. When unpacking the machine, be sure to inspect it
carefully to see that no damage occurred in transit. If damage
is noted, notify the transportation cempany immediately and

OPTIONAL ACCESSORIES

#43990

SPLINED ADAPTER
#44804
For power-take-off.

SHIELDED UNIVERSAL 48" TELESCOPING PIN COUPLING TUMBLING BAR

One end 134" spline, other end 1Y% round. Key ", -

have them write the nature of ‘the dam'xge ‘on the' fre|ght bil ,:'*'_-
so that a claun can he filed if necessary. '

NOTICE REGARDING GEAR CASE L.UBRICANT The train
of gears in the gear box has a step -up ratic of 6.65:1. A speed
of 340 RPM is required to drive the generator: at 3600 RPM.
The tractor must be capabie of delivering appréximately 2.2
H.P. per 1006 watts -of eléctrical "output of ‘the generator.
THERE 1S NO OIL IN THE GEAR CASE when the unit is
shipped. A quart of gear -ube (Mobiiube 80-92) is suppiied in
a separate can. Remove the breath#r cap from the top of the
gear casg and the Y'OlIL LEV_EL" plug from' the back of the
gear case. Pour oil into the gear case {about 1 guarty until it
comes out of thé "OIL Level” hole; then install the plug
and the breather cap. Mo further lubrication is redquired on
the unit.

MANUAL TRANSFER SWITCHES

These hand operated line transfer switches
are enclosed “and unfused. These switches
have rain-tight . cabinets and- may be -used
outdoors as well as indoors. Avaé abie m 100-
and 200 amp. ratings: ; LTS




LOCATION UNITS EQUIPPED WITH CIRCUIT BREAKERS

Singte-phase generators equipped with circuit  breakers
The P, T.0. unit can be mounted on a trailer for portability should be connected to the manual transfer panel with seal-

or i d 8 tite greenfield cable and the 2 hot leads should, be_connected
or i can_be ‘bolted to a Slab. of concfrete 2 feet square an . to the terminals provided on the bottom of the circuit breaker.
inches thick in 2 permanent instaliation. The ground fead should be connected to the terminal pro-

B - i t i t ontrol box.
For best service there are several factors which should be vided on the side of the generator ¢

taken into consideration: GENERATOR SUPPLIED WITH JUNCTION BOX ONLY

1, Moisture: All electrical equipment should be profected On single-phase generators the generator lfeads should he
from excessive moisture. Failure to do se wiil result in connected to the manual transfer switch in the following

deterioration of the insulation and will result in short manner:
circuits and grounds, I the unit is to be left in the open,

The 2 black lead wires identified as G-1 should be connected
together and spticed to one of the hot leads from the transfer

‘it shoutd be covered with a piece of canvas to keep out switch. The 2 white lead wires identified as G-2 and G-I

water and dust. should be spliced together and connected to the ground wire

P - - - from the transfer switch. The 2 black leads identified as G-4

2. D:rt._!—‘orelgn_ materials such as dust, sand, lint and should be spliced together and connected to the other hot
abrasive particles have a tendency to cause excessive lead from the transfer switeh.

wear te bearings, gears, .erShES’ ete. These materl_als On 3-phase, 120/208 volt generators, the 2 black lead wires

will alse clog the ventilation heles and cause excessive identified as G-1 should be connected together and spliced to

heating. 1t is, therefore, important that the unit be pro- cne of the hot lead wires frem the transfer switcht.' The g

tected as much as ssibie to tend it eful life. blaclk feads identified as G-2 should be spliced tegether an

© pe extend its useful life conected to one of the hot leads from the transfer switch., The

2 black leads identified as G-3 should be spliced together and
connected to one of the hot leads of the transfer switch. The
2 white {eads identified as G-4 should be spliced together and
-connected to the ground of the fransfer switch.

CONNECTING THE LOA

These generators are supplied with various contrel boxes wﬂﬁﬁg FQ@&
including units equipped with receptagies, fuses, and gener-
ators with the lead wires terminating in a knockout type box. T@ P@ﬁ Eﬁ

UNITS EQUIPPED WITH FUSES AND RECEPTAGLES LOAD LINE POWER LINE AND
If yo:;r %irtficular g;ner‘atotr ;s a singl;&_-phase ggneratgr L@ &D Lﬁﬁ@% ?H%@@@ﬁ
equmpe Wl uses an re(_:el.) acles, cpnnec mns_can e mriade
e T e s, Sange v male._oing COMMON CONDUIT
on the engd of the cord so it may be plugged in directly to the

receptacie provided on th control box. This type of unit also
includes a duplex grounding type 115 voit receptacle,

If this generator is to be permanegntly installed, we recom-
mend z seal-tite greenfield connector be connected from the
transfer switch through the knockouts provided in the control
pox. The 2 hot leads should be connected to the terminals
provided on the bottom of the fuse blogk. The dround lead
should he connected te the ground terminal on the side of
the control hox.

THREEE-PHASE GENERATORS SUPPLIED WITH FLISES

This type of generator should he connected to the manual
i ' fransfer switch with a seal-tite greenfield cable. Knockouts
o are provided in the manual transfer switch and in ihe geiiér-
ater centrol box for connecting the cable.

oy
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8WITCH OR
SAFETY BREAKER
BOYX

The 3 hot leads of the 1207208 voit, 3.phase generator should
be connhnecied to the 3 termimals provided on the botiom of
the fuse block. The ground lead shaould be connecied to the
terminal provided an the side of the control box.

POWER
TAKE ~ OFF
CGENERATOR

MANUAL LINE 70 GROUND

TRANGFER
BWITOH

TYPICAL SINGLE PHASE INSTALLATION
WITH UNSWITCHED NEUTRAL
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OPERATION VOLTMETER o

Two ditferent types of voltmeters are ysed on the 'tréctor

These generators must be driven by the power.take-off of . generaters. One meter is graduated from 0-300 volts :and &lso is
a tracter. A heavy-duty tumbling bar is required with a 134~ color-coded In red and green. The tractor speed :should che
§ spline on one end and a 1%” diameter female coupling on the adjusted to_keep the needle of the voltmeter in the green’area
other end. {This is Part MNo. 43950). If the operafor wishes to when the generator is carrying its normal load. The :other
use his own fumbling bar, an adapter is available (Part Neo. meter is net color-coded, however, is a 0.300 voltmeter and
44804) which converts the 1%~ diameter rougnd shafi on the the throttle should be adjusted s¢ the meter reads approxi-
the gear case to a 134" 6 spline fitting. In the interest of safety, mately 230 volts under normal load,
BE SURE THE ENTIRE POWER-TAKE-OFF 15 PROPERLY FUSES i
EQUIPPED WITH SAFETY SHIELDS. 1¥ your particular single-phase generator includes fuses, '

they are 60 Amp. Super-Lag renewable fuses. The generator is
supplied with 10 additional fuse links which are located in an

Using suifable means, connect the unit to the tracter and envelope in the bottom of the generator control box.

ad|ust the throttle setting of the tractor to produce a voliage CAUTION
of appraximately 260 wvolts with no toad connected. With a A
sentitive governor om the tractor engine, the voltage will Any generator which is installed for standby or emergency
vary approximately as shown in the following table depending power must be equipped with a suitable double-throw switch
on the electrical Joad cennected to the generator. Each of the for use when the power line fails. The switeh transfers the
115 volt circuits will produce half the voltage shown, load from the power line to the generator.
- ' When the transfer switch s thrown to the “power line',
o Capacity Frequency the standby generator is not connected to either the load or
% of Rated Voltage {Cycles per Second) the power line. When the switch is thrown to the ‘‘standhy”
o side, the generator is connected to the load hut the load is
260 61 disconnectad from the power line. Consequently, no electricity
20 256 601 preduced by the generator can feed back %o the power line
where it would be hazardous to line repairmen. (See Figure 2).
40 252 60
60 246 60
USE OF ELECTRIC MOTORS
30 238 52 - .
100 230 53-- Electric motors require MUCH MORE current {amperes) fo
i ; start them than to run them. Some motors, particularly cheap
As the load is varied from no-load to full-load it may be SPLIT-PHASE motors are YERY hard to start and require 5
neessary to adjust the throttle of the tractor. te 7 times as much current te start them as to run them.
CAPAGITOR motors are easier to start and usuafly require 2
wiRes To  ~NMEUTR.
ROUSE
WIRES TO
BARN ! T WIRES
_, FROM
POWERLINE
LOAD LINES
METER
MANUAL LINE Py
TRANSFER SWITGH
) 2 SWITGH CR
- BAFETY
S BREAKER
GENERATOR
. < ¥ il
: _ T
7
'
TUMBLING ROD u¥p
=\ B !
& ;
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to 4 times as much current to start them as te run them.
REPULSION INDUGTION MOTORS are the easiest fo start
and usually require 1% to 2V. times as much to start them
as to runm them, Refer to the nameplate of. the generator for
the ampere rating of your unit,

Most fractional horsepower motfors take about the same
amount of current to run them whether they are of the Repul-
sipn-Induction (R!}, Capacitor {(Cap.), eor Split-Phase (SF)
type. The chart below shows the approximate current required
to start and run various types and sizes of 115 volt 60 cycle
moetors under average load conditions.

RUNNING “STARTING” AMPERES
Amperes
H., P. Atl. TYPES 5.P. Cap. R.l.
1/6 3.2 16 to 22 6 to 13 510 8
/4 4.5 22 to 32 9 ig 18 7 to 12
1/3 5.2 26 to 85 10 1o 21 8 to 17
/2 7.2 Not Made| 14 to 29 it to 18
1 12 Nat Made| 26 to 52 20 to 33

The figures given ahove are for average Jload such as a
blower or fan, 1If the electric motor 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 starting
current. The exact requirement will also vary wrth the brand
or design of the motor.

For 220 voft motors the “running™ current is half as much as
shown For the 115 velt motors of the same size. Some dual
voltage 115/230 volt motors are difficult to start on 230 volts
when driven by engine-generators and can be started more
easily when connected to operate on 115 voits, This is particu-
tarly irue of “capacitor start-— induction run® motors, Some-
times a 230 volt motor which cannot be started on the 230
volt circuit of a 15/230 volt generator can be started on a 115
volt circuit and then quickly switched to the 230 wvolt circuit
after it is started, This can be done in applications where the
motor_is manually controlled and is started under “no Ioad”
conditions.

A self-excited generator responds differently to severe over-
teading than a transformer connecteed to a power line. To il
iustrate, 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 watts and then to a generator of
2500 watts capacity. The transformer would not be able to
supply enocugh power to bring the motor up to operating speed
but would be wvery severely overloaded and prebably would
burn out in a short time. The motor might also be damaged.
When this motor is connecied to a seif-excited 2500 wait gen-
erator, its output voliage drops 1o practically zero. Alsg, the
excitor voltage drops to practically zere., Thus, there is vie-
tually no load on the generator or the engine, and no harm is
done ta either. 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 electric motor that requlres
just a little more uutput ihan the generator can produce is
connected to 1t. 1t will run but will not reach a high enough
apeed for the eentrifugal switch to disconnect the starting
winding. The generator output voltage, instead of being 116,
may drop te 70 or 30 volts. Running the generator under these
conditions may result in byrning out the generator armature
as well as the motor windings.

Because the heavy surge of current required for starting
maotors is required for only an instant, the generator wili not
be damaged if ¥ can brmg the motor up to speed in a few
seconds of time. I dlfﬁcuity is experienced in starting motors,
turn off all other electrical loads and if possible reduce the
lead on the efeciric motor. -

MAINTENANCE

Brushes—Check the brushes for wear after about 1000 hours
of operation and every few hundred hours of operatlon there-
after. They should be replaced wheén' worn down fo %% inch.
Whenever replacing brushes oir rembving. them to do service
wark, remove one brush at a time and pot the screws back
into the brush hotder to hold the lead wire terminals in place
so there will be no difficulty in connectmg the wires te the
correct positiens !

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

Bearings—AIll ball bearings used in these generators are
packed with grease before assembly-—nc further greasing is
required. 1f they become rough or worn they should be re-
placed. RN

Oil Seal—If oil is dripping from the ventilating slois on the

end bracket nearest the gear case, then the oil seal must be
replaced. To replace this seal proceed as follows:

1. Drain oil by removing drain plug.

2. Remove the § nuis 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 1%” hex nut, the lockwasher, pinion and key.

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

5. Remove the 4 holts holding the generator end Bracket to
the field shell; pry the end bracket lpose and sfide it off,
Extréme care should be taken at 'thHis point so as not fo
pull the armature out along with the end bracket.

6. Remove the 2 machine screws on the inside of the end
bracket and the retainer plate can be removed. The bear-
ing will new drop out.

7. Pull out the bushing and punch out the old oil seal.

8. Lubricate the new oif 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 te remove the armature,
preceed as Tollows:

1. Foltow Steps 1-5 ynder Maintenance—Oil Seal.
2. Remoave brushes as-described under Maintenance—Brushes.
3. Slide armature out.

Gear Case Oil—Check the gear case oil level before each
use and replenisiv as needed wth Mobilube £0-90. The ofl
stiouwld be changed every 6 months unless operating under ad-
verse weather conditions. In the winter, moisture will con-
dense in the gear case and in the summer there is the prob-
lem of dust and dirt so the ¢fl must be changed more often.

LOCATING TROUBLE

it the generator does not cperate properly, checlk the circuit
breaker or fuses if included on the generator. If the circuit
breaker is tripped, reduce the load and reset the hreaker. If
the fuses are blown, replace the element with a new element
provided with this generator. Check the conditions under
which the generator has been operating and if necessary, make
the electrical tests as outlined below:

1. Sometimes a generator won’t produce electricity when it
is started even though it was working satisfacteorily when it
was tarned off. This is wsualy caused by inadequate contact
between the brushes and slip rings and occurs most often on
new gengrators or generators in which new brushes have_been
installed and not completely seated. Under certain conditions
it can happen after the bryshes are seated. The problem can
easily be corrected by cleaning the commutator surface with a
brush seating stone or very fine sandpaper.

2. Is the speed correct? Check the speed with a tachometer

or frequency meter. If the generator cannot be kept up to.

its rated capacity, the tractor is too sntall (it takes about
2.2 HP per 1000 watts of generated electrical power}, is not
worliing properly, or the governor is not sensitive enough to
hold the speed constant ever a wide foad range. The speed
of the e generators can be checked easily with a tachometer
by removing the cover from the end of the generator and
applying the tachometer.

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

4. s the Iocat:on satisfactory? See “Location” regardmg suf-
ficient ventilation if the generator is being operated in an
enclosed area. [f it is being operated under dusty or dirty
conditions be sure all ventilation holes and siots are cleaned
periodicaliy.

5. Is the .commutation sati-factory? With the generator in
operation, notice whether there is an appreciabte arcing or
sparking at the brushes. See the article on brushes . under
“Maintenance’”.

6. A veltmeter is used to indicate that  the generator is
producing electricity. ¥ the voltmeter does ‘not register, check
the output with a light bulb or another meter before deciding
that the generator is not performing as it should.

7. i no output is obtained at the outlet receptacies or output
wires, disconnect all electrical loads and connect a-.voltmeter
d:rect!y to the A.C. Brushes as shown in Figurée: 3:°1f no volt-
meter is available, use any ordinary small 1185 velt bulb or on
‘2“?;0 \gaiitb generators check each of the 115 vol crrcu:ts with

e buib.

I normal voltage is obtained at the A.C. Brushes bq‘t not
at the output terminals, there must be an open circuit be-
tween these points.
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Figure 3

8. If no A.C. voltage is obtained at the A.C. Brushes, check
the excitation voltage.

A grllec;gﬂ:i‘;tgédifﬂgg include clectronic ex;itation. check CO MM UTATGR E XC!T&T §ON

the wvoltage by measuring between the grounded brush

and @ brush {refer te Figure 4). This should give a read- Figure &

ing of approximately 120 wvolts A.C. The electronic excita-

tion is accemplished by an extra coil wound on the arma- . . .
ture at 80° from the A.C. coils. This is called a guadra- 9, Checking Field Coils

iure winding. On nd of this winding is connected to the

slip ring #Zgwhic?\ eisdgr‘f)l.mdc:d and t?‘le ogher end is con- A. Disconnect the field leads ang with an ohmmeter check

nected to slip ring @ (the ring farthest from the bearing each figld coit tef'mmal to the generator frams to be sure

end of the generator). the coils are not grounded. If a high voliage insulation
tester is available, check from the Ilead wires of the
coil to the frame at 1100 volts. If a field coil shows a

{ e 1 y AECEPTACLE ground, it should be repaired or replaced.
H CaP, |
; i # ? B. Using an ohmmeter, check for continuity of the field
i H o e : ! ¢ coils by hooking the ohmmeter leads to the field coil
[ i ! FUse l [T ieads, i{f an open exists, examine the connection hetween
; | [RO—— i b= }ZT the field coils and the connection from the winding of the
o3 DJemz  ie-t P i L field coils to the lead wires. Fepair the open or replace
aséwsuﬁ N 1}; . [_J?] H i gT the field coil as reguired,
H E }\“E"T'F'Eﬁ O W ) 10. A. One side of the A.C. circuit is “grounded” to the gen-
L _B_FL_U : vorTmeTER (1% 4 W erator frame, The other side is said to bhe “live"” 6r “hot'.
AN ] i RECEPTACLE Any short.circuit between the '*hot’ side of either cir-
}o cuit and any metal pari of the generator will resilt in a
o — greunded conditien which prevents the generdtor from
b - - preducing electricity. Carefully inspect all “hol” wires
—_— and terminals for evidence of a grounded condition.
{Ffeszzgmc - B. There are 2 A.C. filter capacitors located in the control
- box or on the brush rack. If ¢ither of these -capacitors

£ becoeme shorted, it will short cut the A.C. of the .genee-
ator The capacitor sheuld be disconnecied and the :lead
LECTRONIC EXCITATION wire insulated, however, the generator can be used-until
a replacement capacitor is obtained. These capacitors are

Figure 4 to reduce radio interference,
1. I these tests have not located the trouble, re-move the
armature and have it teste for opens, shorts, and grounds

These 2 rings are connected to a bridge rectifiter which on 3 growler (sce FEigire 6).

chanoes the A.C. to D.C. The D.C. is then conducted to
the shunt field and provides the excitation to the gener-
ator. If no A.C. voltage is obtained ai the @ brush, dis-
connect the wire leading from the rectifier module. If the
voltage now builds up, the rectifier is defective and
should be replaced. If it does not build up, the guadra-
ture winding ‘is defective and the armature should be
replaced.

If A.C. voltaae is obtained from the Q@ hrush to ground,
then check the D.C. outpui af the rectifier module. Use
a D.C. voftmeter with the positive lead wire on the
rectifier module connection identified by the red dot and
the negative lead wire on ground. This should show =z
reading of approximately 100 wolts D.C. If you do not
obtain this voltage, the rectifier is defective and should
be replaced. A po-sible reason for the rectifier going bad
is a preunded field ceil. The grounded field ceil can be
checked as described in 9A, :

B. Commutator Excitation

Oon units eguipped with a commutator, the excitation can
be checked with a D.C. voftmeter connected to the D.C.
brushes (positive lead to insulated brush, negative lead to
grounded brush). The excitatien voltage should be ap-
proximately 54-65 volts. If this is not obtained, check the
field coils for greunds or opens ang repair or reptace as
necessary.

Figure 6
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GEAR CASE FOR TRACTOR DRIVEN PTO GENERATORS
MODELS ENDING IN /B AND /C

No. Part No. DESCRIPTION Quantity
1 46296 Shaft oooeoooo 1
i 2 20029 Oil Seal ... 1
3 4656 Cap Screw 5/16 - 18 x Ve 12
&
= 4 480 Lockwasher 5/16” . oo oo 24
bt = 5 46209 Gasket _______________.____._______ 2
6 46700 Gear Case & Cover . ______________ 1
\Q\% 7 20018 Gasket ______ . 1
8 40716 Breather .ceocvno 1
% 9 46295 Bearing Retainer ___________________ 1
45 %R 10 46289 Bearing .. 1
11 46286 Bearing Retainer _._________________ 1
§ 12 46298 Gasket " 2
\\ 13 44318 Retainer Plate . 1
\ 14 46913 Bearing _____.__________________ 1
\ 15 46812 Ol Seal T 1
= - \ 16 20137 Bushing .. ... . 1
\ 17 20136 Gasket .________________ . 1
. \ 18 20007 Stud _____ 3
§ ¥ 19 46545 Pimion ... ]
" b 200 630 Lockwasher __.__...____ . ___ 3
.

) 21 459 Hex Nut %" ________ 3
T§ 22 20139 Lockwasher ..o ______ 1
& 23 20160 Hex Jam Nut . _______________ i
% 24 46546 Gear ... 77" 1
25 46547 Pinion ______________...____ 1
§ 26 649 DBearing oo 2
=y 27 46293 Bearing Retainer _____________ e 1

=
= _f 28 46294 Bearing Retainer ___..____ e 1
%&\ ;«g ggg g’gia)risrféew 5/16-18 x 144 ——~»~-~—Ar~r-71%
= / x 31 46548 Gear — ... "%
% § 32 20128 Shaft _ . ________________________. 1
, ® 40965 1 Qt Gear Oil . ._.o___________ 1
% § * 774 Woodruff Key #15 (14 x 17y ________ 4

4 Not shown on drawing. ,

|- -
§ /13/2
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Ref. Part

No. No.

1 51101
2 480
3 20137
4 54804
5 - 46912
6 46913
7 44318
8 479
9 45633
10 52497-1
11 43473
12 43474
13 54819
14 54819-1
15 50215
18 54790
19 1744
20 5113
21 6376
22 23599
23 21977
24 23500
25 53049
26 53976
27 53806
28 23532
29 23500-2
30 53975

PARTS LIST

Rel.
Description Qty. No.
Pield Sh. cap screw ___ ... 4 31
Field Shell lockwasher .. __ 4 32
Sleeve __________ . _____ 1 33
End Bracket ______ . ____ 1 34
Oil Seal ______ . __ 1 35
Bearing S 1 e
Bearing Retain. Plate ________ 1 37
Bear. Ret. L-washer _________ 3 38
Bear. Ret. Screw .. ________ 3 39
Armature __ -1 40
Pole shoe assembly . ______ 2 41
Pole shoe retainer ___________ 2 42
Field coil assembly _________ 1 43
Field Coil assembly ______.___ 1 44
Bearing _ 1 a5
Eye bolt ______________ 1 46
Not _______ 3 47
Hexnut .. ___________________ 9 48
Lockwasher {splittype) _____ 9 49
Machine secrew ___ o __ 1 50
Machine screw ... . ____ 4 51
Brush holders ... .. . ___ 2 52
Qring brush _________ . ___ 2 53
Rectifier ____________________ i 54
Capscrew _____________ . .. 8 55
Fiber spacers ______._____ .. 14 56
A.C brush holders ... . _____ 12 57
Brush holder mig. plate _____ 6 60

Part
No.

52559
44342
24981
41387-6
41221
54734
54754
48178
636
40746
4637
484
456
40552
23404
21867
20039
9545
23634
56194
52490
48343
24749
56206
48406
48469
43743
6402

(-

VOLTMETER
RECEPTAGLE
230 VOLT S
Description Qty.
Brush holder spacer _________ 2
Machine screw . _______ 4
A.C, Brush — 12
Ground strap ______________ 1
Condenser ____ o __ 1
Field shell & Bracket ________ 1
Base assembly .. _____ 1
Hex head screw . ______ 2
Lockwasher (split type} —____ 2
Brush holder screw __________ 28
Machine screw ... ____ 4
Lockwasher 4
Hex Nut e 4
Lockwagher (fan) ____ . ____ 1
Fan assembly — 1
Flat washer (fan) _______..__ 1
L-washer (fan) split type ... 1
Hex nut (fan) _______________ 1
End Cover ..o 1
Control box {only) ——______ 1
Voltmeter __.______________ 1
Receptacle _ .o ___ 1
Duplex receptacle ___________ 1
Condensers e 2
Fuse base o ___1
Fuse _______ 2
Ground Lug _ . _______._ 1
Machine screw _____________.. 2

Any parts required for gas engine portion of the unit should be oblained from the facal engine manufacturers service station.

Form 128.R
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INSTALLATION AND OPERATION INSTRUCTIONS
TRACTCR PTO ALTERNATOR
15,000 and 20,000 WATT MODELS

 The Forney Tractor PTO Alternator is a rugged heavy-duty electric Alternator

Power Plant that will provide an economical and dependable source of elec-
tricel power either 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 provide 520 RPM to the Alternator gear box,

IMPORTANT. Each Alternator is carefully inspected at the factory and g rum
in is made until the brushes are satisfactorily seated. The upit then is
carefully checked for the correct output under the average operating cone
ditions. No Alternator is shipped unless it produces ite full reted capacity,
nor until it has passed all rigid inspection tests. Before operating be

sure that gll installation 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 tractor PIO
speed before reaching the conclusion the Alternstor is not performing sat-
isfactorily.

Before operation is attempted, OIL MUST BE CHECKED IN TEE GEAR CASE. O0il
should be checked periodically and if found low simply remove the breather
from the top of the gear case and the oil Jlevel plug from the back of the
gear case., Pour the oil {90 wt. gear lub) in the gear case, until it begins
to come out of the oil level hole, then instell both the plug and the
breather cap.

The PTO Alternator should be securely bolted to a platform or a trailer. If
your Power Unit is t0 be used strictly for standby end permanently located,

a suitgble base can be provided by pouring s block of eoncrete st least

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

set bolts can be ingerted into the concrete to mstch the alternator bolt-

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

for instance, railroad rails or heavy channel irom to provide a suitable

base that is firmly anchored 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 care 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 a trailer or skid. However, in either case there must
be a tongue or tovwbar snchored firmly to the tractor and to the trailer 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 installied in a locetion that allows the normal
built-in fan cooling of the unit to operate satisfactorily. The amount of
ventilation required will depend on seversl factors such as outdoor tem-
perature, the size of the room (if mounted in a 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 8 shedy area or shade provided for it, but under nco circumstances
attempt to operate the unit with a box or tight enclosure arcund 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 wati models. A speed of 520 RPM is reguired 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, 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 used utilizing the full
20,000 watte of intermittent power, a tractor horsepower of 40 will be re-
guired.

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 decrease in speed from the
tractor along with the normsl small voltage drop within the Alternator itself
results in slightly lower voltage when the Alternator is loaded to its full
capacity than when rumning 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 PT0 Alternator is equipped with a volitmeter 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 velt and 115 voit. 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 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 connec~
tions inside the control box with suiteble fusing or breaskers supplied.
Also if the unit is to be used for stendby power on 230 volts, elther the
230 volt plug-in can be used or if the loecal 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 approxi-
mately 260 volts on the voltmeter when no load is applied. With a good
sensitive governor on the tractor enging_fhe voltage will vary spproximately
as follows on the chart shown on page 3 and depending upon the electrical
load connected to the Generator:




PTO-15, 15,000 Watts PT0O-20, 20,000 Watts

Watts Volts Frequency Wabtts 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
12000 238 59 12000 246 60-
15000 230 58+ 15000 238 59
18000 232 50~

20000 230 58+

Low voltage may damage both the Alternator and any motors or appliances
cobnected to it. Running an Alternator at excessively high speeds results
in too high a voltege, vhich 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 pericdically to detexrmine
if the correct speed is used.

If the unit is to be used as standby power or emergency power, it must be
equipped with some suitable disconnect to prevent damage to the Alternator
when the powerline current from the power compeny 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 powver company circuit when
the Alternator is connected to your electrical load. When your normel power
comes on, you can disconnect the Alternator from the load and connect the
powerline to the load. These transfer switches are availsble from Forney
Industries at a low cost and are good insurance against damaeging the
Alternator.

The power required to start any electric motor is considerably 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 then other types.
These are commonly used on easy sterting loads such as on washing machines
or where loads are spplied after the motor is started, such as sgmall power
tools. Since they require five to seven times as much current to start as
to run, their use should be avoided whenever possible, if the Alternstor is
already loaded near ite 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 varies with the load
connected to it. An electric motor connected to an Air Compressor for ex-
ample will require more amperage than a motor to which no load is connected.




MAINTENANCE

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, vemove one brush at a time and put the screws
back into the brush holder to hold the lead wire terminals in place so there
will be no difficulty in connecting the wires to the correct positiouns.

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 assenmbly -- no further greasing is required. If they become 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 end 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 ite 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 range.

2. Is the Alternator overloaded? Check the nameplate for maximum safe load
and if uncertain sbout the amount of load, check it with an smmeter 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 ventilation
holes and slots are cleaned periodically.

i, Is the commtation satisfactory? With the Alternator in operation, notice
whether there is any apprecisble arcing or sparking at either the AC or
DC brushes. See the article on brushes under "Maintenance".

5. The Alternstor 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 Alternator is not
performing as it should.

6. 1If 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 smail
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 voltege 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 a 115 volt bulb is
used. If the DC voltage is satisfactory omit Step 8 and proceed with
Step 9.

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

&.

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 ig 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
result in a grounded condition which prevents the alternator from
producing electricity. Carefully inspect all "hot" wires and terminsals
for evidence of a grounded condition.

Using an ohmmeter, check the field eircuit 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 a resistor
in the field circuit, also check the resistance across it {or the
part of it being used) to determine if it is "open”. Replece all
necessary parts.

If the trouble still is not located, disconnect all field leads and
with an ohmmeter, check from either field coil terminel 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 period of time, the
field poles may have lost "residual 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
Pogitive battery terminal to the Posgitive 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 211 lead termirals from the AC brushes. If the alternator
builds up voltage with these wires disconnected, there is a short
circuit in the condensers or control box. Isolate and correct the
short circuit.

If 21l 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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THE FORNEY TRACTOR PTO POWER GENERATOR

A RUGGED HEAVY-DUTY ELECTRIC GENERATOR POWER PLANT THAT
WILL PROVIDE AN ECONOMICAL AND DEPENDABLE SOURCE OF

Have vou counted the cost
of POWER FAILURE?

_. Perhaps you have experienced power failure sometime. If so,
“we dor't have to remind you that the losses can be heavy.
Practically everything stops. when power is cut off.

-Just imagine — no lights, no water, ne heat, no coolers, no

_":_'freezer, no refrigerators, no power tools, no feeders, no

- milkers, no radie or TV, operative. In a mement's fime, a
tornade, hurricane, blizzard, flood or lighining, could plunge
your whole operation into o tfailspin — UNLESS you had
AWILIARY power.

However, not just any type power will do. The need is too
‘crucial to take chances on your auxiliary power also failing.
MNever sacrifice quality for price when one failure could
be disastrous.

THE FORMEY TRACTOR
PTO POWER GEMNERATOR —
is guaranteed 1o give safisfactory service, it is designed to be

driven by o tracior power take off or other engine’s source of
power that will provide 520 RPM to the Generator geor box.

The gear train in the gear box has a step-up
ratio of 6.92 to 1. A speed of 520 RPM
is required to drive the Generator at
3600 RPM 1o deliver 60 cycle power. If
the Generator is .intended to be used
for the 12,000 watt continous duty
level o horsepower of 26.4 will be
required o operate the Generator,
i the Generator will be used uti-
lizing the full 15,000 waits of in-
fermittent power, o fractor horse-
power of 33 will be required.

GPTIORNAL

PTO DRIVE SHAFT

You'll need this PTO telescoping Drive Shaft to ‘connect your
" Tractor to your PTQ Generator. It is 4 #f. long and extends to
& ft. Complete with splines fo coupie to the universal joints.

FORNEY

ACCESSORIES

LECTRICAL POWER EITHER AS A PORTABLE OR STANDBY UNIT,

THE PORNEY TRACTOR FTO
POWER GENERATOR

is equipped with o volimeter for adjusting the speed and is
also equipped in the same control box on the rear side, with
the rain-type 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 vsed from the Power Generalor by plugging them into
the 230 volt outlet in the control box. The two 110-volt
outlets are rated 15 amps each for lights, eleciric drifls, stc.

STAMDBY POWER

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

SERVICE WARRANTY

[f within 1 year of your purchase date, your PTO unit fuils
fo operate satisfactorily because of defects in workmanship
or material, authorized repair will be made ai our Fort Collins,
Colorado factory, or by em authorized Factory Representative.
For those who want the most complete and economical port-
able power-welder unit — begin with —

THE FORNEY PTO POWER GENERATOR;
add o FORNEY CBBT REPAIR UMNIT,
plus a FORNEY ACETYLENE OUTFIT
and FORNEY ACCESSORY KITS; place
all vpon o two-wheel trailer, atfach
power fake-off to iractor.

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

LINE TRANSFER
SWITCH

Required with ony self-powered, non-automatic gen-
erator which is hooked info wiring system connected
to hi-line. Change from hi line fo generator power,
and back agein, by throwing the lever.

Division of Forney Industries, fnc

Fort Collins, Colorado, US.A. -

UIHAGRAPHED BY DON-ART PRINTERS, INC., FORT COLLINS. COtORADO. .5 A

Regina, Saskatchewan, Canada

Fi a4 (REV. 4/66) ©1965 F 1.0,




Catalog #90311

PTO ALTERNATOR SHAFT ADAPTER

This PTO Atternator Adspter is an adapter with a fully splined male and

a keved female end Yo be used to attach fo your PTC Atternator shaft and then
to 5 PTO Shaft or tumbier. The size of the male spline and female end is

as shown on the drawing abova. :

PTO DRIVE SHAET ADAPTER (REDUCER)

This PTG Drive Shaft AdapTer or Reducer is avallable for the customer who

desires an adapter or reducer which is fully spiined to work with a Tumbler
The size of The male and female spline ends are

bar he may already have,
as shown below.

Catalag #90310

'! 3/8”
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Srommermimes, S, _
REGINA, SASKATCHAWAN, CANADA 3

VBOX 563 FORT COLLING, COLORADO 86521 PHOME (303) 482-7271 U.5.A.
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WINCO GENERATOR PLANT MODEL PI5SPTOF-3/D

Manufactured by

INCGO

Division of Dyna Technology, Inc.
East Seventh at Division / P. O. Box 3263 / Phone (712) 252-1821 -/ SIOUX CITY, 1OWA 51102
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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 Voltmeter

Compact and Light Weight
Long Brush Life

Radio and TV Static Checked
230/115 Volt Outlets

DC Windings

No Drip Insulation

Minimum Maintenance

Full One-Year Warranty

(POWER TAKE OFF)

LTERNATO

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 intoc costly confusion - uiless 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

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
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 iess weight (same watts -
smaller package) compared to an 1800 RPM rotating
fields type unit. The rotating armature type has proven
to 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, etc.

CONTROL PANEL

When the powering Ssource 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 two 115
volt outlets, sheltered with a covering door,

ALTERNATOR

The case is aligned-grain, rolled, weided 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-
ioading to a minimum creating longer life of the alter-
nator. They have DC windings. Capacitors are inciuded

on both load circuits and exciter circuit to minimize

interference on radio and TVY. There are four commu-
“»tor rings and four brushes per ring and held by a

ametaliic brush holder. Tests have shown upto 5000
nutrs 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 [eads 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 outiet. The 110 voit 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,
ptus a Forney Acetylene Outfit and Forney Accessory
Kits; place alfl 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

\_ 't fails to operate satisfactorily because of defects

“hi workmanship or material, authorized repair will be
made at our Fort Collins, Cclorado factory, or by an
authorized Factory Representative.

SPECIFICATIONS
of available PTO alternators

PFO-15 ALTERNATOR, single phase, 12,000 continuous, 15,000 intermittent,
approx. 19,500 surge, sterts 7.5 H.P. motor, runs 16-12 H.P. (25-35 H.P. tractor)

PTO-15 ALTERMATOR, three phase, 12,000 continuous, 15000 intermiftent,
approx. 19,500 surge, starts 7.5 H.P. motor, runs 10-32 H.P. (2535 H.P. tracter)

PTO-20 ALTERNATOR, single phase, 15000 costinuvous, 20,000 intermittent,
approx. 25,000 syrge, storts 10 H.P. motor, runs 13-16 H.P. [30-40 H.P. tractor)

PTO-20 ALTERNATOR, three phase, 15,000 confinuous 20,000 intermittent, ap-
prox. 25000 surge, starts 10 H.P. metor, runs 13-16 H.P. {30-40 H.P. tractor)

PTO-30 ALTERNATOR, single phase, 25000 confinuous, 30,000 intermittent,
approx. 40,000 surge, starts 13 H.P. runs 20 H.P, 1800 R.P.M., 540 R.P.M., {50
H.P. tractor)

PTC-30 ALTERNATOR, three phase, 25,000 confinuous, 30,000 walts 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-45 ALTERMATOR, single phase, 37,000 continvous, 45,000 infermittent,
approx. 60,000 surge, storls 20 HP.P, ioad, runs 30 H.P. 1800 R.P.6., 1000
R.EM, on PIC, [trackor 75 H.P.}

P1O-45 ALTERMATOR, three phase, 37,000 continvous, 45,000 intermitient,
approx. 60,000 surge, storts 20 H.P. load, runs 30 H.P. 1800 R.P.M., 1000 R.P.M.

an PTO {fractar 75 H.P))

PTC-60 ALTERNATOR, single phase, 50,000 continuous, &0,000 intermittent,
approx. 80,000 surge, starts 26 H.P., runs 40 H.P. 1800 R.P.M., 1000 R.P.M.
on PTO, {iractor 100 HP )

PTO-60 ALTERNATOR, three phase, 50,000 confinuous 60,000 intermittent, ap-
prox. 80,000 surge, starts 26 H.P, runs 40 HP. 1800 RP.M., 1000 R.P.M. on
PTO, {troctor 100 H.P.)




