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UNITED STATES

PatenT OFFICE.

EDMUND €. MORGAN, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE ELECTRIC
ITAULAGE AND MANUFACTURING COMPANY, OF BRAZIL, INDIANA.

ELECTRIC RAILWAY.

SPECIFICATION forming part of Letters Patent No. 645,648, dated March 20, 1900,
' Application fled Novermber 30,1898, Serial No. 697,804, (No model)

To all whom it may concer:

Be it known that I, EDMUND C. MORGAN, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

5 nois,have invented anew and usefdl Improve-
mentin Electric Railways,of which the follow-
ing is a specification. -

This invention relates to electric railways.

One object of the invention is to provide a

1o simple, efficient, and safe transportation sys-
tem wherein the propelling power is obtained
by means of an electric current supplied from
a conductor arranged parallel with the track:

A further object of the invention is to pro-

15 vide an electric railway specially adapted for-

use in mines. .
Othor objects of the invention will appear
" more fully hereinafter. ,
Theinvention consists, substantially, in the

20 construction, combination, location, and ar-
rangement of parts, all as will be more fully
hereinafter set forth, as shown in the acecom-
panying drawings, and finally specifically
pointed out in the appended claims.

25 Referring to the accompanying drawings
and to the various views and reference-signs
appearing thereon, Figure 1 is a plan viewof
a motor-truck for an electric-railway system
embodying the principles of my invention,

30 the motor being omitted and the motor-shaft
in transverse section. Fig. 2 ig a longitudi-
nal sectional view of the same. Fig. 3 is a
transverse section of the same. Fig. 4 is a
detached detail sectional view showing the

35 stud or axle pin upon which the truck-sup-
porting wheels are mounted and the manner
of attaching the same to and insulating the
samefrom the truck-frame. Fig.5isabroken
detail sectional view of the construction for

4o econtrolling the application of the traction or
gripping wheels. Fig. 6is a detail view illus-
trating the construction and arrangement of
brake.

The same part is designated by the same

45 reference-sign wherever it occurs thronghont
the several views. _ :

Reference-sign A designates the truck-
frame, which may be of any suitable and con-
venient construction and arrangement, but

5o preferably and asshown comprising side bars
B, joined at their ends and also intermediate

their ends by the eross beams or plates C.
The truck is supported by the wheels D upon
the track-rails E. .

In carrying out the principles of my inven- 55
tion I dispense with transverse axles jour:
naled in the frame and carrying supporting:
wheels at the ends thereof, as is now the com-’
mon practice, and in place thereof I loosely
sleeve the supporting-wheels upon independ- 6o
ent studs I, suitably and independently se-
cured to the truck-frame. In the particular
form shown, to which, however, the inven:-
tion is not limited, I provide eachstud F with
a plate G, adapted to be ‘secured to the side 63
bars B of the truck-frame in any suitable and
convenient manner, as by means of the bolts
II. In order to prevent possible short-cir-
cuiting of the current through the truck-
frame to the supporting-wheels D, I prefer- 7o
ably insulate each wheel, ag by interposing
insulating material (indicated at J, I'ig. 4)
between the side bars B of the truck-frame
and the securing-plate G and bolts H, by
which the wheel-stud is secured to such side g
bars. By this construction I materially re-
duce the weight of the truck, as well as the
cost of construction and repair, while losing
nothing of strength.

Arranged parallel with and preferably, 8o

thoughnotnecessarily,between the track-rails

Eis what I shall designate a *‘ third ” or ¢“ trac-
tion” rail K. Sunitably journaled upon the
truck-frame are what Ishall designate ¢“trac-
tion” or “gripping” wheels, preferably ar- 83
ranged in pairs LL' MM’ and arranged togrip
the third or traction rail K between them.
The movement of the truck along the track-
railsis effected by rotatingthetraction orgrip-
ping wheels in one direction or the other, ac: go
cording to the direction in which it is desired
torunthe truck, and then causing the rotating
wheels to grip the third or traction rail. Posi-
tive rotation is imparted to the traction or

.gripping wheels from an electric motor (indi- 93

cated at N) suitably mounted on the truck and
having a gear-wheel 10 mounted on the shaft
11 thereof. The gear 10 intermeshes on one
side-with a gear12. On the shaft of gear 12
isa gear 13, arranged between and intermesh- 1oo
ing with gears 14 15, respectively mounted on
the shafts of gripping or traction wheels I. M.
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From this arrangement of gearing it will be
seen that wheels I, and M are driven in the
same direction. A similar train of gearing

servestodrivethe wheels L' M’ from the motor- |

shaft and in the same direction with respect
to each other; but in order that the wheels L'
M’ may rotate in the opposite direction with
respect to that in which wheels L and M ro-
tate an idler-gear 16 is interposed in the train
of gearing which drives said wheels L’ M'.
Intheoperation of electric railwaysitisim-
portant and desirable that the motor truck or
car which hauls the train start from rest
gently and smoothly. Thisis true aswell in
electric railways for use in mines as for other
uses, but is particularly desirable in electric
mine-haunlage apparatus. This result I ac-
complish in a most simple and efficient man-
ner by arranging the members of the pairs of
gripping or traction wheels to be moved to-
ward or away from each other, so as to grip
the third or traction rail with more or less
pressure, thus regulating the frictional en-
gagement of said wheels with the traction-rail,
and hence controlling the speed. Iwillnowde-
scribe a construction and arrangement where-
by this result is accomplished, but which is
merely illustrative of an operative embodi-
ment of the principles of my invention. In
the form shown I mount each wheel in an arm
PP QQ. ThearmsP and Q are hinged or
pivoted about & common axis, which axis is
concentric with the axis of rotation of gears
12 and 13, through which rotation is imparted
tothe wheels L M. By this construction it will
be seen that arms P and Q, respectively, car-
rying the wheels Land M, may be swungabout
their common pivot without interrupting or
interfering with the rotation of said wheels.
In a similar manner the wheels I’ M' are car-
ried, respectively, in the arms P’ Q/, similarly
hinged about a common axis, which is also

- theaxis of rotation of the gears through which
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said wheels are rotated. It is important, in
order to secure the proper conjoint action of
the wheels, that the members of each pair of
wheels be simultaneously advanced toward or
retracted from the third railand that when the
codperating members of one pair are moved
either toward or away from the rail the cor-
responding members of the other pair should
be correspondingly moved at the same time,
In order to secure this correspondence of
movement, I suitably conneet a stud or bolt
Rto the free end of each swinging arm, each
stud or bolt having a threaded end. The
threaded ends of the studs or bolts R, which
are thus connected to the free ends of arms
PP, are arranged tobereceived inathreaded
sleeve or worm-block S, whereby when said
worm-block or sleeve is rotated in one direc-
tion or the other said studs or bolts are drawn

endwise toward each other or are forced end--

wise apart from each other, thus effecting the
swinging of thearms P P'in the desired diree-
tions for securing the cobperative action of
the gripping or feed wheels LL'. In a simi-

lar manner the outer or free ends of arms Q Q'
are also connected to secure the desired co-
operation. In order that the worm-blocks S
may be simultaneously operated, I mount a
worm-gear T upon each end of a shaft 20, suit-
ably journaled, and which gears are arranged
to respectively engage the worm - blocks S.
Upon each end of said shaft I mount a suit-
able hand-wheel 21, by which said shaft may
berotated from either end. By this construe-
tion it will be seen thatIprovide a simpleand
officient arrangement wherein the codperating
members of both' pairs of feed or traction
wheels may Dbe simultaneously actuated to
grip or release the traction or third rail, and
such actuation may be readily regulated and
controlled from either end of the truck.
order to secure a desirable yielding grip of
the wheels upon the third rail, I interpose a
yielding medium between the studs or bolts
R and the ends of levers P Q P’ Q. This
may be conveniently and efficiently accom-
plished by providing the ends of said studs
or Lolts which engage the levers withatrans-
verse stud or rod 22, (see Fig. 5,) the ends of
which being arranged to be received in an
elongated slot in the end of the lever, and I
arrange suitable springs 23 between said
transverse studs or bolts and the lever ends.
By this arrangement a degree of play is se-
cured and a yielding pressure of the feed-
wheels against the third or traction rail is
maintained. .

Current for actuating motor N is delivered
thereto from a conductor 24, arranged paral-
lel with the track. Asimpleand efficientar-
rangement of the conductoris shown,wherein
it is placed within a longitudinal groove or
channel, preferably in the side of the trac-
tion or third rail K, said rail being preferably
of insulating material, and a contact device—
such,forinstance,asa trolley-wheel 25, mount-
ed on the truek—is arranged to travelin con-
tact with the conductor. In order to main-
tain said contact device in efficient contact
with the conductor, while permitting of the
vibrations and swaying movements of the
truck-frame and also of the ready removal of
the contact device, I mount said deviceinan
arm 26, hinged or pivoted, asat 27, to the free
end of a lever 28, which in turn is hinged or
pivoted, as at 29, to the truck-frame. A
spring 30, connected at one end to the truck-
frame and at the other to the pivoted arm 26,
serves to press the contact device yieldingly,
but constantly,into contact with the conduc-
tor. Current is condueted to the motor from
the trolley-wheel in any suitable and well-
known manner, the return-circuit being com-
pleted by suitably connecting the return side
of the motor to one of the castings G of the
supporting-wheels. From this construction
it will be seen that the trolley-wheel main-
tains constant and efficient contact with the
conduector, notwithstanding any movementor
vibration of the truck. :

I have shown a simple and convenient ar-
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rangement of brake to be employed inecon-
nection with my invention and wherein in-
stead of applying a brake to the supporting-
wheels or to the track-rails or feed-rail I ap-
ply it to the motor-shaft, the braking effort
being transmitted to the feed-wheels through
the gearing, which is driven from the motor-
shaft. Inthe form of brakeshown I provide
the motor-shaft 11 with a brake-wheel 32, and
I arrange two pivoted arms 33 34 to partially
embrace and ‘engage the same at diametric-
ally-opposite points, as clearly shown in Fig.
6. Arod 35is attached at one end in the free
end of arm 34 and attheotherendisarranged
to pass through the free end of arm 33, and

to the projecting end of said rod is pivotally"

connected a lever 36, having a cam-shaped
head 37. Bysuitablyturningsaid leverupon
its pivot the cam-head 37 theleof operates to
draw the free ends of levers 33 34 toward
each other, thus applying the brake, or else
to release said ends, thusreleasing the brake.

I do not claim herein the subject-matter
shown, described, and claimed in my com-
panion application, Serial No. 690,082, filed
September 2, 1898.

Having now set forth the object and nature
of my mvenmon and a form of apparatusem-
bodying the same and having described the
construction, function, and mode of opera-
tion thereof, b desire it to be understood that
many variations and changes in the details

- of construction and arrangement would read-

35

. scopeof myinvention.
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ily suggest themselves to persons skilled in
the art and still fall within the spirit and
I donot desire,there-
fore, to be limited or restricted to the exact
details shown and described; but

What I do claim as new and useful, and de-
sire to secure by Letters Patent, 1s—~

1. In an electric railway, a track a truck
mounted thereon, a third or tracnon rail,
gripping-wheels audnged to grip said rail, a
motor mounted on said truck, gears actuated
by said motor for pomtlvely rotating said
wheels, swinging arms pivotally mounted con-
centric with ‘ohe axis of rotation of said gears
and carryingsaid wheels, and means for draw-
ing said arms together or spreading them
mpar’o as and for the purpose set forth.

2. In an electric railway, a track, a truck
mounted thereon, a third or traction rail,
gripping-wheels arranged on opposite sides of
sald rail, a motor for pomtnvely rotating said
wheels, swinging arms in which said wheels
are mounted studs or bolts connected to the
free ends of said arms and having threaded
ends, a worm-gear arranged to receive the
threaded ends of said studs, and means for
rotating said worm-block, asand for the pur-
pose set forth,

3. In an electric railway, a track, a truck
mounted thereon, a third or tr actlon rail,
gripping-wheels arranged on opposite sides of
said rail, a motor for posmvely rotating said

wheels, swinging arms in whleh said wheels

are mounted, studs or bolts loosely connected
to the free ends of said armms and having
threaded ends, a sleeve adapted to receive
the threaded ends of said studs, and means
for rotating said sleeve, as and for the pur-
pose set forth.

4. In an electric railway, a track, a truck
mounted thereon, a third or traction rail,
gripping-wheels arranged on opposite sides of
said rail and adapted to grip the same be-
tween them, a motor carried by the truck for
positively rotating said wheels, pivotally-
mounted arms on which said wheels are car-
ried, studs or bolts yieldingly connected to

thefree endsofsaid armsand having threaded

ends, a sleeve arranged to receive said thread-
ed ends, and means for rotating said sleeve,
as and for the purpose set forth

5. In an electric railway, a track, a truck, a
third or traction rail, gripping-rolls arranged
in pairs, the members of each pair being re-
spectively arranged on opposite sides of said
rail to grip the same between them, a motor,
gearing actuated thereby, for positively ro-
tating said wheels, swinging arms in which
said wheels are carried, the arms on the same
side of said rail being pivoted about a com-
mon.center, studs or bolts connected to the
free ends of said arms and having threaded
ends, a worm-block arranged to receive the
ends of corresponding studs or bolts, and a
shaft having worm-gears arranged to mesh
with and rotate said worm-blocks, whereby
when said shaft is rotated all of said wheels
are simultaneously advanced toward or re-
tracted from said rail, as and for the purpose
set forth.

6. In an electric railway, a track, a truck
mounted thereon, a third ortraction rail,grip-
ping-wheelsarranged on opposite sides of said
rail to grip the same between them, gearing
for driving said wheels, a motor for actuat-
ing said gearing, a friction-wheel mounted on
the shaft of said motor, brake-arms pivotally
mounted and arranged to engage said fric-
tion-wheels on opposite sides, arod connected
at one end to the free end of one of said arms
and having a lever pivotally mounted in the
other end thereof, said lever provided with a
cam-shaped head adapted to engage the free
end of the other of said arms, as and for the
purpose set forth,

7. Inan electric railway, a track, a truck, a
third or traction rail, rlpplntr-wheels ar-
ranged to grip said ra,ll a motor, gearingac-
tuated by said motor f01 driving said wheels,
a conductor carried by said 1a11 a lever piv-
otally mounted on the truck, an arm pivot-
ally mounted in the free end of said lever, a
contact deviece carried by said arm, and a
spring for maintaining said contact device in
contact with said conductor, as and for the
purpose set forth,

8. Inanelectricrailway,track-rails,atruck-
frame having side bars, castings secured to
said side bars but insulated therefrom, said
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castings having studsor pintles, supporting- Inewitness whereof I have hereunto set my

wheels sleeved upon said studs or pintles and | hand, this 28th day of November, 1898, in the
adapted to operate on said track-rails, a trac- | presence of the subsecribing witnesses.
tion-rail, gripping-wheels arranged to grip

5 said traction-rail, and a motorcarried by said Witnesses:

truck fordriving said gripping-wheels, as and S. E. DaRrBY,
E. C. SEMPLE.

EDMUND C. MORGAN.

for the purpose set forth.




