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THE GE-73 MOTOR.

The GE-73 motor was placed on the
market about two years ago to meet the de-
mands for a railway motor for heavy high
speed interurban cars, or to handle trains
requiring rapid acceleration with frequent

the GE-55 and the GE-66 box frame type of
motors, the former of which has a phenomenal
record of successful operation during the past
five years on numerous roads in this country
and Europe, and the latter a motor of the

THE GE-73 MOTOR.

Stops in connection with the General Electric
train control system.

After an extensive expericnce with this
motor under practical operating conditions, the
Genera] Electric Company now offers it with
the full assurance that it wil satisfactorily
meet the requirements of this ¢ ass of service.

In general design, the mo’ is similar to

same type of which the General Electric
Company is now manufacturing 1800 for the
Manhattan Railway, in addition to large
numbers for other roads.

The construction of the GE-73 motor

possesses marked advantages, some of which -

are briefly mentioned in the following
description.
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MAGNET FRAME.

The magnet frame is unsplit and is made
of one piece of cast steel in the form of a
cube with well rounded corners and large
bored openings in each end, into which the
frame heads carrying the armature shaft bear-
ings are bolted. The armature is put in place
or removed from the frame through these
openings.

The axle bearing caps are bolted to
vertical surfaces on the frame and the lamin-
ated pole pieces are bolted to the interior, top,
bottom and sides of the frame by through
bolts with nuts on the outside of the frame.
The through bolts are readily renewed in case
they break or the threads are injured and the
outside nuts may be easily reached with a
wrench,’

Forged bails are cast into the four top
corners of the frame to facilitate handling of
the motor, and planed bosses on the four
bottom corners permit the motor to be set up
in exact position v hen desired.

The opening over the commutator is in-
clined at an ang' <o that the brush-holders
and commutator nay be easily reached under
the car frgm the axle side of the motor, or if
desired, through a trap door in the car floor.

he opening is closed by a malleable iron
cover wiiy a felt gasket, and the cover is held
in place by a quickly adjustable cam locking
device.

There isan opening belowthe commutator
and three cpenings in the sides of the frame at
the pinion end. Any or all of the covers bolted
over these openings may be left off for ventila-
tion where the service conditions will permit.
The armature and field leads are brought
through rubber-bushed holes at the commuta-
tor end of the motor, on the side next to the
truck bolster. This arrangement reduces to
the minimum the movement of the leads
when the truck swivels in taking curves,

BEARINGS.
The frame heads are made of malleable
iron cast in one piece. In order to secure

large and long bearings without sacrificing
other desirable features of construction, the
heads, in a cone shape, are extended well
under the commutator shell and pinion-end
armature core head, This construction forms
a support for the bearing linings which is very
strong and rigid.

The frame head castings have large oil
wells into which oily wool waste is packed and
comes into contact with a large surface of the
armature shaft through an opening cut in the
low pressure side of the bearing linings.

The linings are unsplit bronze sleeves,
finished all over with a thin layer of babbitt
metal soldered to the interior bearing surface.
The babbitt furnishes an ideal bearing surface
and is so thin that it does not allow the arma-
ture to rub on the poles in case it is melted
out by overheating.

Waste oil is prevented from entering
the interior of the motor by a series of oil
deflectors which throw it into large grooves
cast in the heads from which it is conducted
away.

This form of bearing is fully equal in
simplicity and reliability to the standard car
box journal bearing, The method of lubrica-
tion and treatment is practically the same and
the boxes are reached through large hand
holes protected by swing covers, held in place
by a spring. Records show that thege
armature shaft bearings have run 137 000
miles without renewal of the linings, The
amount of oil required for the bearings s ex.
ceedingly small. Wide experience indicytes
that no other type of bearing equal to this has
ever been placed on a railway motor.

The axle linings are held in place by cast
steel caps which are tongued and bolteq ¢,
planed and grooved vertical surfaces on (o
frame. Large oil wells are cast in the caps
and are packed with oily wool waste Which
comes into contact with a large surface of 41,4
axle through openings cut M the bearing
linings. As with the armatlll’eSh?ft beﬂl‘ings,
the method of lubrication is similar to that
used for standard car box journals.
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FIELD COILS.

The field coils are wound on cast bronze
spools, which are insulated with mica and
asbestos and then wound with flat copper
ribbon with asbestos ribbon between turns.
The outside layers of copper are covered with
a specially prepared tape and bound in with a
canvas dressing, filled with a compound to
prevent the entrance of moisture.
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pally from mechanicalinjury, the coils are taped
and then filled with a special compound.

The windings are especially well protected
from carbon dust, oil or mechanical injury.
The pinion-end core head extends out under
the end windings, with a flange extending up
past the ends of the coils. The windings at
both ends are covered with a strong canvas
dressing securely bound in place.

Following a long established practice of

PARTS OF THE GE-73 MOTOR.

The construction of the coil makes it
solid and compact and especial]y well adapted
to radiate heat ; the insulating material ysed
mak(.as it semi-fireproof. In case of injury
repairs are easily made.

The bronze spools have finished bosses on
top and bottom, which rest on corresponding
bosse€s on the frame and pole pieces. The
spools are held between these bosses when
the laminateq pole pieces are bolted in place.

ARMATURE.,

The armature is wound with three coils
pek slot.  The coils are wound two turns per
?O‘I Ol accurately shaped forms apq pressed
in steam yolds in units of three coils each
with insulation between adjacent coils, These
triple coils are insulated with specially pre-
pared fabric, which has been developed by
the General Electric Company after exhaust-
V€ experiments.  As a final protection, princi-

the General Electric Company, no bands are
allowed to project above the ari.atu-e ¢ore.
Some years ago a special device was develop~d
for securing the ends of the band wires, inde-
pendent of solder. Armature banis and
windings on General Electric railway motors
never come off because of insecure or insuffi
cient binding. The bands are put on to stay.

COMMUTATOR.

Conforming to the standard practice of
the General Electric Company, the commuta-
tor segments are made of hard drawn copper,
insulated throughout with the very best grade
of mica, The cone micas are built up and
pressed hard and compact in steam molds.
The segment mica is made of a somewhat
softer quality, with the view of making it
wear down evenly with the copper.

Much care is taken in the construction
of the commutator. The coned surfaces are
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machined with extreme care and cleaned to
prevent possible short circuits, and creepage
distances are made long to prevent grounding.

The excellent commutating qualities of
the motor, together with the good construc-
tion of the commutator and deep segments,
insure a long life for the commutator.

The commutator shell and cap are made
of cast steel and the parts are extremely
strong. The segments are clamped very

arrangement of the springs actuating the
fingers is such that there is but slight press-
ure on the pins on which the fingers pivot.
This prevents any tendency of the fingers to

stick on the pins and reduces the wear to .

the minimum.

There is a “pig-tail” or shunt between
the fingers and the brush-holder body to pre-
vent current passing through the springs or
pivoting pins.

THE GE-73 MOTOR.

tight and the cap is pressed home in a
hydraulic press previous to tightening the
commutator nut. The commutator will be
found to keep its shape well.

BRUSH-HOLDERS.

The brush-holders, two in number, are
made of cast bronze and have two carbon
brushes per holder. The brushes slide in
finished ways and are pressed against the
commutator by independent fingers which
give a practically uniform pressure through-
out the working range of the brushes. The

The brush-holders are adjustable t, 110w
for wear of the commutator. They are
clamped on mica insulated studs, sliding in
finished supports which are bolteq to the
frame. This method of insulating 1. qh-
holders was developed by the Genera] [jectric
Company some years ago and has been applied
to a number of motors with marked gceqs.
There is a great advantag€ 11 USING the hjgh.
est quality of insulating material Which g ¢
injuriously affected by heat or moisture,

VENTILATION.
In the construction of the GE-73 motor,

.!;-'{L_;)f'.'
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special attention has been given to the matter
of ventilation. As previously mentioned
there are a number of openings in the magnet
frame, and in service which will permit of it,
the covers may be left off, thus securing a free
circulation of air between the exterior and
interior of the motor.

The armature is so constructed that when
turning, it draws a large volume of air into the
interior of the core and expels it along the
exterior. So well ventilated is the armature
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used, depending on the gear ratio desired.

The teeth are accurately cut by special
tools in the General Electric Company's large
department specially organized for doing this
work.

The gear case is made of malleable iron
and is of an improved design. Radiating from
the points where it is attached to the motor
frame are strengthening ribs to prevent the
case from cracking when subjected to the
excessive vibration received in service. Both

GE=73 MOTOR==FRONT VIEW.

that 1t becomes a powerful blower at full
speed, and the large volume of air passing
through it in addition to small electrical and
mechanica] Josses keeps it unusually cool.
A strong point in the construction is that
ventilation s effected without sacrificing
Neeessary protection to the armature windings.

GEAR, PINION AND GEAR-
CASE.

The gear is made of a Superior grade of
cast steel and the pinion from forged steel,
extra hammered, to improve the quality of the
metal.  The gears have a §1” face and the
distance between gear centers is such that
either a No. 2} or No. 3 pitch may be

the top and the bottom halves of the case aje
bolted to the motor frame in order to minim-
ize lateral vibration.

SUSPENSION.

The GE-73 motor is designed for a nose
suspension. A cast lug on the front of the
frame rests on a bracket secured to the truck
transom. A forged strap is bolted over the
top of the lug to prevent the motor from rising.
Motors are mounted on or removed from the
truck from above when the truck is out from
under the car, no pit being required.

WEIGHTS AND DIMENSIONS.

General dimensions and weights of the

»
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GE-73 motor will be found on the motor sus-
pension diagram, page II, and weights of
equipments on page .

ADVANTAGES.

The GE-73 motor as a type possesses a
number of advantages, some of which may be
briefly summarized as follows:

With the box type of motor maximum
capacity can be obtained in minimum space,
or a motor of given size may be designed with
larger factors of safety than with other types.
Considering how limited is the space into
which a railway motor has to be crowded, the
extreme severity of the service and the very
adverse conditions, the importance of large
factors of safety is readily appreciated.

With the GE-73 motor, trouble from
loose cap or frame bolts is eliminated. The
field coils are all connected together inside
the magnet frame. There is no break in the
frame magnetic circuit and no chance for oil
from the axle bearings or water to get into
the motor as sometimes happens at the joint
between the two halves of a split frame motor.

No other type of motor in the same space
permits of so large bearings and superior
méthod of lubrication. This type of motor
may use all available space on the truck to
the greatest advantage, and permits in con-
sequence, a longer commutator and more
ventilating space than can be secured in any
other type of motor. With no other type can
so large an armature be used on so largea
cross section of copper on the armature and
field coils. No other type with equally good
constants for a given output can be built so
light. Considering convenience of handling,
efficiency and reliability of operation and low
cost of maintenance, no other type in large
sizes is equal to it.

RATING.

On account of the electrical efficiency
and good ventilation of the GE-73 motor, its
capacity for continuous service is high.  The

motor is rated at 75 H.P. based on a tempera-
ture rise by thermometer of not more than
75°C. above the surroundingairafterone hour’s
run at 500 volts, the temperature of the sur-
rounding air not exceeding 25°C.

This method of rating has been in use for
a number of years, and while it does not
necessarily give an exact measure of the
capacity of a motor to perform all classes of
service, it is a convenient and now well under-
stood rating which conveys an approximate
idea of the relative sizes of motors, sufficiently
close for general use. In addition, a motor
run at this rating will receive a very good all
around test of commutation, bearings, brush-
holders, heating, etc.

The predetermination of the capacity of
a motor to perform a given service is a prob-
lem, the solution of which necessitates a com-
plete knowledge of the mechanical, electrical
and thermal characteristics of the motor.
Knowing these characteristics, it is possible
to calculate the losses in a motor while per-
forming any specified service. There is but
one way of determining how hot a motor will
run with these losses, and that is by reference
to actual tests of the motor under the same
or similar service conditions.

Manifestly, the heating of a given motor
in service depends absolutely on the charac-
ter of the service and consequently no reliable
estimate can be made of the necessary Capacity,
or characteristics of the motor for Successful
operation,.without a complete knowledge of
the operating conditions. The weight of car
or train, schedule speed, location and nymper
of stops, duration of stops, profile and jja, of
road and voltage are necessary for a Complete
and careful analysig of the problem.

The General Electric COmPany carefylly
testseachtypeof motor for efficiency, 'Riggges,
core losses, friction losses, SP€eds Commygat-
ing capacity, ete,, at various voltageg and
amperes.

Exhaustive tests are made to _determine
the capacity of the motor to dissipate he,t
under operating conditions. For this purpoge
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motors are put into actual service on the
Company’s experimental track (more than two
miles in length) and run day after day overa
wide range of known service conditions, careful
temperature measurements being taken, until
sufficient data is obtained to show what tem-
perature different parts of the motor will reach,
not only with various total losses, but with
various distributions of these losses.

Possessing such complete information
covering all the characteristics of a given type
of motor, the Company’s engineers are in a
position to determine with much assurance
the adaptability of the motor to handle any
specified service. The problem then becomes
not a matter of guesswork, but of calcu-
lation.

As the power required to operate an
equipment affects not only the heating of the
motors, but also the total amount and cost of
power for operating the road, careful calcula-
tions are made to determine the most suitable
characteristics of a motor for a given service
and the most economical gear ratio to use.
The possibilities for saving power by careful
design and proper selection of gear ratio are
much greater than ordinarily appreciated.

For convenient reference, and to enable
customers to quickly determine with consider-
able accuracy the capacity of the GE-73
motor to handle cars or trains under ordinary
service conditions, a table based on tests, such
as have heen described, has been prepared
Sh?“’i“g schedule speeds for various gear
ratios with varying number of stops per mile
and different weights per motor.

The table will be found useful not only
for determining the service capacity of the
motor, byt also for laying out practical
operating schedules.

As the reputation of its motors and the
interests of its customers are involved in the
selection of motors, the General Electric
Company desire toaid and co-operate with cus-
tomers in selecting motors adapted for their
service, To this end, customers are furnished
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with blank service data sheets to fill out,
showing the character of the service which it
is desired to operate. The General Electric
Company’s great experience in this class of
work enables it to render valuable assistance,
and long experience has indicated that
co-operation is mutually beneficial.

The blank form shown on page 12 will be
gladly furnished to prospective customers.

Speed, torque and efficiency curves of the
GE-73 motor with various gear ratios, corres-
ponding to gear ratios given in the table, will
be found on pages 13-17. These curves are
convenient for general reference.

The diagram of the motor, showing ex-
ternal dimensions and axle preparation on
page 11, will enable truck builders and car
manufacturers to adapt trucks and cars for
the proper reception of the motor.

The table on page 10 giving estimated
schedule speeds in miles per hour for the
GE-73 motor is based upon motors operating
with 500 volts lineé pressure at the motors.

The duration of the stops has been taken
as 10 seconds each.

The maximum estimated temperature rise
of motors above the surrounding air in each
case is not more than 65°C. with motors closed
and is based on operation of motors under
average normal conditions.  While the
temperature rise will not usually exceed the
estimate of 65°C. ¢t skould be noted that tem-
peratures can not be guaranteed since results
can be affected by the manner in which
equipments are handled by different motor-
men,

The table does not specify schedule
speeds with the higher speed gears and a
large number of stops per mile and multiple
running, for the reason that the schedule
which it is possible to make with multiple
running would heat the motors in excess of
65°C. rise. However, schedules are given
which may be made with a temperature
rise of less than 65° C. when motors are
in series.
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The schedules starred arve for motors in
series, that is, on a basis of an average potential
of 250 wvolts across each motor.

This part of the table, viz., that giving
schedules for series running, will be found
convenient in cases of mixed service, that is,
partly suburban or interurban and partly city.

As running with motors in series gives a
lower schedule and also lower heating of
motors than running in multiple, it may be
possible that there are service conditions
composed of series running in the city and
multiple running between cities where an
equipment would handle a heavier car than
indicated in the table, or a higher speed
gearing might be used for the same weight of
car. Further, motors with high speed gears
may be able to handle a city service with
multiplerunning and the usual nu'mber of stops
per mile without a temperature rise exceeding
65° C., provided a large part of the total
distance run is suburban or interurban service
where but few stops are made. If it is
important to take advantage of thf_iSC points,
full information should be furnished the
General Electric Company for complete
analysis.

“Inapplying the tables to mixed conditions
where there ar¢ numerous stops per mile in
the city service and but few stops per mile
in the suburban and interurban service, the
schedule for each class of service should be
taken separately and a resulting schedule for
the combined service obtained.

The schedule speeds given are based
upon the operation of motors under favorable
conditions. To allow for normal delays
caused by curves, grades, slow downs, etc.,
the schedule speeds in the table are 10 9,
below theoretical schedule speeds, that is, it
is assumed that delays incident to these
causes will equal six minutes per hour. If
local conditions are such that this allowance
is thought to be insufficient, the schedules
given should be reduced 1.84% for each
additional minute of delay. Ixcessive track
or car friction, head winds, or improper hand-

ling of cars may reduce the schedule. Also,
if in addition to the regular stops, there is an
unusual number of slow downs, curves or
grades, schedule speeds will be reduced. If
curves and grades are numerous or excessive, or
conditions are special or abnormal and an
extensive analysis is necessary, complete
information should be furnished the General
Electric Company before deciding on the
motor equipment to be used.

The schedule speeds in the table should
be Alecreased by the percentages given below
for a less voltage than 500. Ifor each one
per cent. reduction in voltage, there will be
approximately the following . reduction in
schedule :

% Stop per mile . ..

et .0.7 % (Y of 19)

IS EODIPer mile) i ine 0.5 %
3 Stops per mile ...... 0.2 %
7 Stops per mile . .....0.1 %

For an increase in voltage, the schedule
may be increased by approximately the same
per cents as it is decreased for a reduction in
voltage. It should be borne in mind, however,
that there will be an increase in temperature
at the increased voltage and schedule. How-
ever, as there will be somewhat less heating
of motors at a lower voltage and schedule, it
is permissible to increase the schedule on
parts of the line by increasing the voltage,
provided there is a corresponding decrease in
voltage and schedule on other parts of the
line.

As the number of stops per mile increases,
the schedule that can be made with the same
weights but with different speed gearg be-
comes more nearly the same.

When the same schedule 1S made with
different speed gears, the heating of o
motors is less with the low speed than yith
the high speed gears. At

Under ordinary service ¢ onditions te wn4
lours per ton mile for a given Sf/’”d”[‘ are less
with the low than with the 78 /l. speed geays.
Therefore, in order to operaté 7"’”/1 1he lozyest
power consumption and also with the logegy
Leating of motors, the jpwest speed gears, 4,4,
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is, the highest gear ratio which will make the
required schedule, is generally the one best suited
Jor the service.

The maximum speeds in the table are ap-
proximate free running speeds on a level and
under favorable conditions. IExcessive track
or car friction or head winds will necessarily
affect the speed. Tractive effort is taken at
20 pounds to 50 pounds per ton, depending on
the speed and weight of the car. An examin-
ation of the motor curves will show the tract-
ive effort assumed for the various speeds.

In determining “TONS PER MOTOR,” the
total weight of the car or train, including
load, motors, controllers, rheostats, etc.,
divided by the number of motors, should be
taken.

In ordinary service the average and not
the maximum load may be taken. The
average passenger load may be represented
by the seating capacity and the average weight
per passenger may be assumed as 140 pounds.
If the motors operate a large per cent. of the
time with maximum load, the maximum and
not the average load should be taken.

The tables do not apply when motors are
used for electric brakes as the heating of the
motor is thereby increased,

The GE-73 Motor. 42949
APPROXIMATE WEIGHT IN

POUNDS.

Motor complete with gear and gear

CASCRRTT- - . JERRer T Pt . 4022
Double motor equipment, complete,

with K-13 controller.. .28, . ... ... 9634
Double motor equipment, complete,

with Type M controller. ........... 10985
Four motor equipment, complete, with

[Fd i controllerSHEae - 1= - e 19382
Four motor equipment, complete, with

iiype M controllerise. .. i uEe: . 3 20682

Gear ratios, with characteristic letters
and numerals corresponding with two-turn

armatures and 120 turn fields, are as
follows :

-

|
CHARAC-

,:\ET\,'({) ' P:—g." ! MOTOR. TEI;IS’.HC
4.3 ‘ 3 ' GRETS_CAR ("9
341 | 2 r GE-73-C_9 | 80
2.95 |12} GEZ18ZCai0 | Nel
2.5 7AEe 01 GE-78-C-11 | 82
2.12 ’ 231 GE-78-C-12 | 83

|
|
|
|
|
|

ERRATY

/)(7‘(\:'8 9

l’[’,t,l"\'
¢
“

ln same colvmn

- .

;'/lff ‘\‘/lt)l(/zl, /)z' \'([Jw/—v 1/1;\‘./('(1({ (?/‘ ~/0_—)._;

VORI SRCCa

1027 (0 < I008S -

- 20250

19750

~ K 13 should be K-6 l v%{"
e BT bl EV b

e
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Arm. 2 Turns, Fields 120 Turns, 500 Volts, 33" Wheels.

SCHEDULE SPEEDS GE-73-C MOTOR.

READ BULLETIN CAREFULLY BEFORE APPLYING TABLES.

STOPS GEAR TONS PER MOTOR.

MILE. | RATIO. 6 7 3 9 10 12 14 22
1 4.30 95351 0 (M40 | 23.5/ 2290 218 | 21.1 19.4
1 3.41 273 | 26.6 | 258 | 25.3 | 247 | 235 | 227 R
1 2.95 28.6 | 279 | 272 | 26.6 | 259 ; e
1 2,57 30,4\ EOOISH SEOToR [ Jit U ; o
1 2.12 34 4 | RSITRINNE |, | T
1 B30I 4 | | 23IBRIBDRIBE I 2217 [ 22:0) | 2108 20.2 18.7
1 3.41 96,5 | 25.8 | 251 | 245 | 240 | 230 | 221
1 2.95 7.8l | 2T 1N(ENOBI5N|  25.7 (|1 1125.1 e
1 2.57 Dova | osiTEIMDSEIR .. s Rt
1 2.12 3005 | ' S1HSN N
1 4.30 926 | 222 | 218 @21. 208 | 19.9 | 19.3 17.6
1 3.41 249 | 242 | 236 | 231 | 227 | 216 | 20.8 !

1 Diob " |MDgkel 254 NSRRI 249 |1 937 |V

1 957 DLl 26.7THINPOEI0OBE Y |

1 2.12 2800 290Vl [ ]

1 4.30 208 11.9.9 1 [NEIOI6RIT 19,21 189 | 182 | 17.6 16.1

1 3.41 22501 61| NN2IRoRE 20,7 |1 20.2.| 196 | 18.8 14800

1 2.95 23iINR02.5 | AZRRE 216 | 910 | W

1 2.57 24, 1003,3 (WOBEEEE " [ B

1 2,12 253 | 246 -...| .. .

2 4.30 165 | 16.4 | 163 | 162 | 159 | 154 | 149 18.4

o M. 73 179800 17.6 | 17Ny 1 | S0eis | 16:20(8N15!6

2 2.95 1M 418:3 | 17.SHEE 4 |77 L,

2 2.57 19981 18,7 | 18. 151NN

2 2.12 191600 “19.0 . ... [EE—-

4 4,30 1206010 12:5r| 12.4 (NEEEBN| 12.00 (" 11,75 S 10.5

4 3.41 1308 1300 12.9 | TISNEl 1260 1210 DL

4 2.95 1871387 13.1 | 1298k 12.7 TUAIE

4 257 HBIBRIE V134 [ 13.2 Lk ; A 3

4 212 | *11.5 | *11.2 SRR |

6 | 4.30 TR 0,28 (Reiloi2 (WSS To. 1 (WS L0I0 9.6 8.7

6 3.41 HONANE1016 5[ L0:6R( SV TOFSIE 10,2 9.9 9.7

6 9295 | %90 |* 88 (*87|*85| %83

6 257 | *92|*91|*89 e X o

6 G| e G T A S R ) . e

8 4.30 8.7 8.7 8.7 8.7 8.7 8.5 89 75

8 341 | *T6 [ *75|*7T4 | %73 %71 |*69|%gg

8 295 | *7.9*78|*76|%75|%173 . T

8 257 | *81|*80|*78 ] .

3 24 R RE TG T 1 0 e 4
Max. | 480 | 201 | 287 | 275 | w68 | 261 | 289 | 239 o1
speed| 341 | 81.3 | 80.5 | 296 | 20| 282 | 271 95} i
Dbl. 2.95 88,1 | 82.2 ) 8L4 180,56 | 29.7 | +on: (NN
Eqp. | 257 85Y81 | 34,5 | 33IE[ENNE ; i

2.12 39.8 | 388 L
—_— e ~"~71?‘7;{:f’;7::;\\__—¢’_———%_

Speed of four-motor equipment is g to 10% faster for same tons per motor.
*Motors running in series, <
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GE-73-C MOTOR NOSE SUSPENSION

)

Center line of Axle

erminal |

=
"Z- 2
@_L___T

§ ——————————

“iHig

Diam of Axle

Details of Key

B Aoed] 5
j‘r'log-—»k-7

1
i—

1
B —13
----20

e

>

W@ wois gu L CoT

gl

.
4

-3

i iote shonld reads
i v sheed Of four-mote

e
e T
_T._

—l

Dimensions of unfinished parts are subject to a smallvariation.
# Weights of pinion and gear change with ratio of gearing.

]

- 7%

160

3690 ILbs.
1175
287

gear andcase___ ___

Motor complete without axle g
» Armature and Rinion (17 teeth,

» AxleGear (73 teeth)_ e —— - ——
R Gear Ca®e . o o e e e = ——— -~

G
0
)
c
o,
0
S

* *

\

74

-

Approved

heu

Sjon|

f

H
ot
N
~N

NG

Ly _10 aui|

2
Q
)
Q
ol
£
|
(0}
()
£
gl
__.! W
l
|
1
|
| |
| |
] =
| oo
&

@ -19'1‘-!‘93
[T [ e @; )
1] Jo aul| EEELE)
s e
<
~N
1
L_—_> @ =
B |
|

iyl
"lu:;uﬂ"

Checked_é_g_w_____

No.13749

cquipinent
AR fasier than tz00-m 21 equapr enty !

_ewr

4 Apr. 1902

Chief Enginegr

General Electric Company




— - e

—

GENERAL ELECTRIC COMPANY

294-12  The GE-73 Motor.

DATA FOR GENERAL ELECTRIC COMPANY
FOR RAILWAY EQUIPMENTS

ORBTHESN TR e RAILWAY. !

MOTOR CARS: (OPEN OR CLOSED)................ "
Weight of empty cars and trucks o/ including electrical EqUIDIM en tNEPISINTSIE. tons (2000 1bs.) ’ ) .
Length of car overall, ........ ... Length of car body,

Seating capacity, ..........
Capacity with standing load,

TRAIL CARS: (OPEN OR CLOSED)
—_—

............... If open car give number of benches,

Weight of empty cars and trucks..... ........ tons (2000 lbs.). Length of car over ALAEPRSNR T
Length of car body,.......... Seating capacity,......... Capacity with standing load,

No. of trail cars handled by motor car,

...... Hours during which trail cars are operated,

At max. voltage the approx. max. speed desired on levelis... . miles.

Maximum line voltage is........ Minimum line voltage is

....... Average line voltage is..
Time (excluding layovers) required to make round tLID ST minutes,

Length round trip... .. miles.
Distance round trip in city service. . . . ... miles. Suburban

...... miles. Interurban..... miles.

Average number of stops on round trip in city service is. ... Suburban is. . ..

(It is assumed that the average duration of stops will be o seconds e

Interurban js . .

ach.)

Diameter of car wheels is.. - --..... inches.

Length in ft,J %

Lengthinft.| ¢ "Length inft.| 9 ||Lengthing

(}'0
GRADES : ] e || = *\r»n '\_w___ - S
|
|
Underscore  grades s | ’*"""\"\ TR |
which  cars  both

ascend and descendil il
in round trip.

REMARKS (Particularly in reference to character of service not covered by‘prev

ious questions.)

Dated,

...................................... Signed

GENERAL ELECTRIC COMPANY

The GE-73 Motor.

#204-13

General Electric Co.
Engineering Dept.

Railway TNotor
Characteristic Mo.79

GE-73-C-8

. P
L .
;L:>" . © 75 H.P. output at 130 Amp. input.
2 15 © Volts at motor terminals 590 ?
‘g -8 9 Diameter of car wheel 33 .
® L "3 Armature 2 turns.
*é 8— E Pinion 17,Gear 73,Ratio 4.3.
3 ] 2 Gearing No.3 Pitch
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4294-14 The GE-73 Motor.

GENERAL ELECTRIC COMPANY

General Electric Co.

Engineering Dept.
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Railway Motor
Characteristic No.80

GE-73-C-9

H
o
iE
5 75 H.P. output at 130 Amp. input.
.GZJ Volt‘,s at motor terminals 500.
2 Diameter of car wheel 33"
L«_) Armature 2+turns.
) Pinion 17, Gear 58, Ratio 3.41.
__‘é’ Gearing No.2% Pitch
4000
| 11
3600 EffiC|enCy /
3200 - —
2800 / Q€747L p
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2400 OA
L L 55y L
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2000 2
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The GE-73 Motor. 4294-15

General Electric Co.
Engineering Dept.

Per cent efficiency.
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X Miles per hour.
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Lbs.tractive effort.

3600
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2800
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2000
1600
1200
800

400

Railway Motor
Characteristic No.8I

GE-73-C-10

75 H.P. output at 130 Amp.input .
Volts at motor terminals 500.
Diameter of car wheel 33"
Armature 2 turns.
Pinion 19, Gear 56, Ratio 2.95.
Gearing No. 23 Pitch

\\ Efficiency
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GENERAL ELECTRIC COMPANY

General Electric Co.
Engineering Dept.

Per cent efficiency.
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Miles per hour.
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Railway Motor
Characteristic No.682

GE-73-C-11

B
=
(2
W 75 H.P. output at 130 Amp. input .
v Volts at motor terminals 500"
= Diameter of car wheel 33"
:—(6 Armature 2 turns.
e Pinion 21,Gear 54, Ratio 2.57.
i Gearing No 2; Pitch
)
2600
2400
2200
k] /
2000 /
4 AR AL
1800 Efficiency /
1600 | ’ -~
74 / L ——1 —
1400 f
BN ,
1200 — N /
| NV iR L
~
1000 7
o L | —— Sﬁeed
800 & 1
%y, L
600 &
o'
£
400 AL
200 J
. DI L W [T SE R
O 20 40 60 80 100 120 140 |60 180 200 220
Armperes

GENERAL ELECTRIC COMPANY

The GE-73 Motor. 4294-17

General Electric Co.
Engineering Dept.

Per cent efficiency .

100

90

80

70

60

50

40

30

20

$ TNiles per hour.

48

44

40

36

32

28

24

20

5 Feb. 1902

GE-73-C-12

Railway Motor
Characteristic No. 83

o
=
e
o 75 H.P. output at 130 Amp.input.
g Volts at motor terminals 500.
*5 Diameter of car wheel 33"
;“_) Armature 2 turns.
tf; Pinion 24, Gear 5[, Ratio 2.12.
f) Gearing No. 23 Pitch
\
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GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y. .
9
SALES OFFICES: %
BOSTON, MASS., 200 Summer Street. '.N" i
NEW YORK, N. Y., 44 Broad Street. e

SYRACUSE, N. Y., Sedgwick, Andrews & Kennedy Bldg. -
BuFrraLo, N. Y., Ellicott Square Building.
PHILADELPHIA, PA., 218-226 South Eleventh Street.
BALTIMORE, MD., Continental Trust Building. -
PITTSBURG, PA., 502 Tradesmens Bank Building.
ATLANTA, GA., Empire Building.

NEW ORLEANS, LA., 917 Hennen Building.
CINCINNATI, OHIO, Perin Bldg., Fifth and Race Sts.
CLEVELAND, OHI0, 310 New England Building.
Corumsus, OH10, Hayden Building.

NASHVILLE, TENN., Room 22, Cole Building.
CHICAGO, ILL., Monadnock Building.

_ DETROIT, MicH., 704 Chamber of Commerce Building.
ST. Louls, Mo., Wainwright Building. \
DALLAS, TEXAS, Scollard Building. 3
BUTTE, MONTANA, 47 East Broadway. :
MINNEAPOLIS, MINN., Phoenix Building.
DENVER, COLO,, Kittredge Building.
SaLt LAKE City, UtaH, 25 East First South St. |
SAN FRANCISCO, CAL., Claus Spreckels Building.
I.os ANGELES, CAL,, Douglas Building.

PORTLAND, ORE,, Worcester Building.

FOREIGN : \
FOREIGN DEPARTMENT,
Schenectady, N, V., and 44 Broad St., New York, N. Y.
LoNDON OFFICE,
83 Cannon Street, London, E. C., England.

For all CANADIAN Business,
Canadian General Electric Company, Ltd.,
Toronto, Ontario.
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