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UNITED STATES PATENT OFFICE.

FRED B. HOWELL, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL ELECTRIC
COMPANY, A CORPORATION OF NEW YORK.

ELECTRIC LOCOMOTIVE.

Speciﬂcation of Letters Patent'

Application filed September 15 1910. Serial No 582, 171,

To all.-whom it may concern : .
Be- it known that -1, Fren B. Howrry, a

_citizen of the United States, residing at

Schenectady, county of Schenectady, State
of New York, have 1nvented certain new and
useful Improveménts in Electric Locomo-
tives, of which the following is a specifica-

. tion.
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This invention relates to the propulsion of.

vehicles by electricity, and its ob]ect is to

provide a geared electric locomotive in which

the w eloht is reduced without any sacrifice

.of power and in which. the pressure on the

gear-teeth and the heating of the motors are
kept within safe limits.
is dompact and simple in construction, and
the transmission of power

The  invéntion will be. better understood
from .the following detailed descuptmn
taken in connection with the accompnnvmo
drawings, in which—

..~ Figure 1.is a side elev qtlon of my im-
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proved locomotive, s hOhtly broken away to
show. the gear teeth; IFig. 2 is a transverse
vertical- cectlon on the hne 2—2, Fig. 1, look-
ing in the dirvection of the arrow, and Flg 3
1s a similar section on the line 3—'37 Fig. 1,
looking in the same direction.

The driving wheels 1 are secured upon
axles 2, which are journaled in the boxes 3
held in the pedestals 4 of the frame 5, in the
usual manner. :Midway between the driving
wheels a jack-shaft 6 is journaled in ]ournwl
boxes T, plefu ably held Dbetween jaws 8
similar to those of the driving axle ped-
estals. - The jack-shaft, like the duvmg ax-
les, has no vertical plav between -its jaws,
its journal boxes being secured rigidly to
the frame. This constr untlon however, en-
ables the jack-shaft to be dropped out of the
frame in a manner-similar to that employed
for removing the driving axles when repairs
are needed.

On cach.end of the jack-shaft is a gear

‘wheel 9 arranged preferably in the plane of
Both gears are of the

the driving w Teels.
same size, and each is prov ided with a crank-
pin 10. The pin 10 at one end of the shaft
1s set quartering with respect to the pin at
the other end. Bach pin is (onnccted by side
rods 11 with suitable crank-pins i2 on the
driving wheels on that side of the locomo-
tive. The pins on each pair of wheels are
set quartering like those on the jack-shaft.

The entire machine

to the driving
wheels is by means of cranks.and side rods.:

sald shaft and the dx"iVin(r axles.

Each pair of ‘side rods is umted by a knuc-
kle joint. 13.

Resting on the side frames at each end
and prefembly just over the driving axles,
is'a cross bar 14, and on these eross bars are

supported the ﬁeld frames 15 of the two-

electric motors. Sdld frames have abuttmg

face plates 16 which meet on a transverse.

upright plane, as shown in Fig. 1 and are
bolted together. The frames are- pxefemblv
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strengthened by ribs 17. Bolted to each side -

of the upper part of said frames is a depend--

ing bracket 18 which extends outward be:
vond the plane of the driving wheels, and
Is provided with..two- ]oulnal bearings 19.
The armature shafts 20 of the motors are

journaled in said bearings, said shafts run-

ning transverse of the’ locomotive and paral-

el with each other and with the jack-shaft.

The armatures of the two motors are mount-
ed, respectively, on these two shafts 20, ' The

commut‘ltors 21 of said motors arve shown in
the drawings, but the brush holders; con-.

ductors and all control apparatus are. omlt-,
ted forthe sake of simplicity.

On each end of each motor shqft i the'

plane of each gear wheel 9 and inside o the
journal beauno 19, is a pinion 22, meshing
with said ge‘u All of the pinions are ‘of
the same size.. ‘The gear.and pinions on each
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side of the locomotlve are protected by .a.- .
gear cover of which the upper part 23 is re--.

movably secured to the bracket 18.

is detachable, and-is supported by the bolts
25 which fasten it to the upper half, and also
by the lower members.26 of the side frame
to which said part 24 is secured by bolts 27.

The two motors are symmetrically dis-
posed a little above and respectively in front
of and behind the jack-shaft, and between
This
makes a very compact arrandement which
keeps down the height of the locomotive.

By using two motors instead of one, greater 19¢

power is secured for the same weight of ma-
terial. The distribution of the power be-
tween two motors and the consequent appli-
cation of it to the gear wheels at two points

teeth of the gears and pinions so that they
are much less liable to break and will not
wear so rapidly. Moreover, the duplication
of the gears and pinions on both sides of the

locomotlve still further reduces. the trans- 118

The"
lower half 24-of the cover for the gear wheel -

50

95

- instead of one, divides. the pressure on the 105
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verse stress or pressure sustained by the
teeth of said gears and pinions, because of
the distribution of the power transmitted.
By providing a gear wheel on each end of
the jack-shaft and putting a driving pinion
on each end of éach armature shaft, meshing
with a gear wheel, the torsional strains on
the armature shafts and jack-shafts are dis-
tributed evenly, without danger of distort-
ing the machine. The reduction in size of
the motors, due to usingtwo instead oi one,
enables a quicker dissipation of the heat
loss, and greater efficiency because the mo-
tors run cooler. The sirgle gear reduction
accords with the most approved practice in
railway motor design, while the side-rod
transmission is a simple and standard form
and one most familiar to railway employees.

By unfastening the field frames 15 and

bracket 18 from the cross bars 14 and taking
out the bolts 25, the motors and their pin-

ions with the upper halves of the gear covers

can be hoisted out of the locomotive without

~ disturbing the driving and running gear.
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What I claim as new and desire to secure

by Letters Patent of the United States, is,—
1. An electric locomotive comprising a

frame, driving wheels and axles, a trans-

verse jack-shaft between said axles, a gear
wheel ‘on each end of said jack-shaft, crank-
pins on said wheels and gears, side rods con-
necting said crank-pins, two electric motors
supported above said jack - shaft and be-
tween it and said driving axles, said motors
having armature shafts extending across
said locomotive, and a pinion on each end of
each armature shaft, the pinions on each

side of the locomotive both meshing with

the gear wheel on that side. .

9. An electric locomotive comprising a
frame, driving wheels and axles, a jack-
shaft journaled transversely in said frame,
gear wheels on said jack-shaft, side rods
connecting -said gears and driving wheels,
and two motors provided with pinions to
mesh with said gears and having field
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frames resting on said frame and removable
vertically therefrom without disturbing the
driving-and running gear. o

3. An electric locomotive comprising a
frame, driving wheels and axles at the ends
thereof, a transverse jack-shaft j ournaled at
the middle thereof, a gear at each end of
said shaft, side rods connecting said gears
and wheels, two motors located above and on
either side of said shaft and between it and
the driving axles, pinions on the motor

shafts meshing with said gears, and a gear .

cover for each set of gear and pinions, the
upper half of each cover being secured to
the motor frame and the lower half to the
locomotive frame. -

4. An electric locomotive comprising a
frame supported on driving wheels, a motor
field frame supported on the locomotive
frame, brackets on each side of said field
frame, and journal bearings in said brackets
for the armature shaft of said motor. .

5. An electric locomotive comprising a
frame supported on driving wheels, a motor
field frame supported on said locomotive
frame, brackets secured to the upper part of
said field frame on each side thereof, and ex-
tending laterally and downward therefrom,
and journal bearings in said brackets for the
armature shaft of said motor.
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6. An electric locomotive comprising a

frame supported on driving wheels, two mo-
tor field frames each supported at one end
on the locomotive frame and having abut-
ting face plates secured together, brackets
depending from each side of the upper part
of said united field frames and provided
with journal bearings, and two armatures
having their shafts mounted in said bear-
ings. ' .
In witness whereof, I have hereunto set
my hand this 14th day of September, 1910.
- ~ " FRED B. HOWELL.
‘Witnesses:
Herex ORFORD,
TroMas W. NOONAN.

Copies ¢f this p_’aten;c may be obtained for

five cents each, by addressing the “ Commissioner of Patents,
Washington, D. c.”- . i )
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