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To all whom it may concerm:

Be it known that I, RUDOLPH M. HHUNTER,
of the city and county of Philadelphia, in the
State of Pennsylvania, have invented an Im-
provement in Electric Railways, of which the
following is a specification.

My invention has reference to electric rail-
ways; and it consists of certain improvenents
which arefully set forth in the following speci-
fication and shown in the accompanying
drawings, which form a part thereof.

This application (Case 187) relates to cer-
tain improvements applicable to railways em-
ploying a suspended working-conductor and

an upwardly-extending current-collecting de- |

vice carried by the car making a traveling
contact preferably with the under side of the
suspended conductor. | o

One part of my invention consists in ar-
ranging the conductor or conductors at an ele-
vation above the railway track or tracksand

at the curves, bringing the suspended con-

duector or conductors closer to the inner rail

than the relative position occupied by the
same conductor or conductors on the straight
nortions of the railway. This improvement
is applicable to cases where a branch leaves
the main track, where a single track is looped,
where a track passes around a corner of a

street, and where a turn-out or siding 1s ar-

ranged upon the main track. The suspended

conductor may be supported in any suitable

manner upon posts or cross-wires. Connec-
tion is made with the suspended conductor by
an upwardly-extending current-collector arm
having a contact device at its free end and

connected to the car with provision for lateral
movement. Asthecarpassesaboutthecurves

the car-body is naturally shifted toward the
center of the radius of said curve, and to com-
pensate for this and not have too much tend-

ency for the collector to leave the conductor

the suspended conductor is also arranged
more toward the center of the radius or inner
rail at the eurved portions of the railway to
correspond to and compensate for the lateral

shifting of the car-body relative to the center
line of the railway.  ASon curves it 1S 1mpos-
sible in ordinary practice to accurately curve

so or locate the suspended conductor, it becomes

embodying myinvention.
| vation of a current-collecting device embody-

| necessary to have provision for lateral move-

ment of the free end of the current-collector.
It is evident that if from any cause the sus-
pended conductor were placed to one side of

both rails of the track the carved portion of

the suspended conductor would be moved
fartheéer from fthe inner rail if it 1s adjacent
to the said inner rail, or if adjacent to the
outer rail it would approach the outer rail. A
fundamental rule is that the conduector-is
brought nearer the center of curvation of the
track than it would oceupy if not shitfted from
its relative position with the rails on the
straight portions of the track. Theupwardly
and rearwardly extending current-collecting
arm has its contact-wheel or part that moves
in contact with the suspended conductor ar-
ranged to preferably travel forward of a ver-
tical plane through the rear axle.
rent-collector consists, essentially, of a frame
secured to the car, and to which is journaled
on a transverse axis a movable frame having
an upwardly-extending journal portion held
upright by the action of springs. On this
journal portion is carried a pivot-piece with
provision for rotary motion about an axis ar-
ranged in the place of travel of the car, and

to this pivot-piece 1s journaled on a transverse

axis a socket-piececarrying the long upward-
ly-extending arm, upon the free end of which
is secured the contact deviee, preferably
formed of a grooved roller. - The socket-piece
is permitfed to have some movement uponits
axis, so as to permit- the arm to $rail back-
ward. This construction, while pressing the
contact device upwardly with a spring action,

also permits the said arm to move laterally at

its free end by swinging about the axis of the
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pivot-piece on the transversely-journaled

spring-actuated frame.

Referring to the drawings, Figure 1 is a
plan view of a rallway having a branch track
embodying my invention.

tion. Fig. 3 isa similar view of a main track
and turn-out embodying my invention. Iig.
4 18 a cross-section of a railway, showing a
car having a current-collecting device and
F1g.51s a side ele-

91."1

IFig. 2 1s a similar
view of a looped track embodying my inven-
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Ing my invention. Iig.61is a cross-section of | shall come over orin frontof a vertical plane

same. Kig. 7 1s a side clevation of a car and
current-collector.

A A are the track-rails, and ordinarily are
the return-conductors of the system.

B are the suspended positive working-con-
ductors. Usually the conductors B on the
straight portions of the track would be ar-
ranged above the middle of the track; but this
1S not essential.

C C represent the curved portions of the
tracks, and D 1s the carved positive conductor
continued from the conductors B, with which
junction is made at ¢ I&. Where a branch or
turn-out occurs, the point K or place of junc-
tion of conductors B and D would be furnished
with a switch of any suitable or well-known
construction. The curved portions D of the
suspended conductor are arranged closer to
the inner rail of the track than is the case
with the conductor I3 with reference to the
continuation of the same rail on the straight
portion of the track. The curved portion D
of the suspended conductor is thus bodily
brought nearer to the center of curvature at
the curved portion of the track than it would
occupy 1if continued around the curve, main-
taining the same relative position which it
occupies in the straight portion of the track.
The curved dotted line in Fig. 1 indicates on
the curve the position the curved conductor
would occupy if continued around the carve,
maintaining the same relative position with
the rails occupled by the part L.
line D shows how the conductor is shifted to
the inner side of the curve.

In the case of the siding shown in Fig. 3
there is a reverse curve; but the same gen-
eral features are carried out. The conductor
D 1is relatively nearer the inner parts S T of
the track-curve than the outer parts. The
suspended conductors D B are supported in
any suitable manner, but preferably so as to
expose the under side for continuous contact.
As shown in Kig. 4, the conductor is sus-

pended from a cross-wire G, secured to the

upperends of posts K. The particular method
of support is immaterial to my invention. In
practice the curve of the suspended conduct-
or is obtained by connecting short straight
portions meeting each other at an angle, as
indicated in dotted lines in Figs. 1, 2, and 3.

I is the electrically-propelled car, and is
supported upon wheels in the usval ways,
either upon four wheels or upon two trucks.
Iis an upwardly-extending current-collecting
device connected to the roof of the ecar, with
provision for vertical and lateral movement.

J is a motor-circuit carried on the car and
leading current from the collector to the mo-
tor. 'The motor-circuit may have the usual

- current-regulator in it for controlling the

speed and power of the motor.
The current-collector arm is preferably so
constructed and arranged upon the car that

The solid

through the rear axle, as indicated in Fig. 7.
1 The nearer the contact-wheel of the collector

1s above the center of the wheel-base of the
car the greater will be the displacement of
the suspended conductor on the curve to-
ward the center of curvature of the track.
This current-collector I will now deseribe in
detail.

T'o the roof of the car Il is secured a plate
L having journals, in which is supported a
transverse axle or shaft 7. Upon this shaft
m 18 Journaled a movable frame M, having an
upwardly-extending journal-socket o. This
frame M 1s also provided with wheels N N,
about which steel bands s s pass in opposite
directions, one end of each band being se-
cured to the respective wheels and the other
ends to springs S/, the tension of which may
be adjusted by screws /v and nuts . When
one of these springsis actingon the frame M,
the other is out of action, or at least has no
material effect upon the movements of the
trolley. Journaled in the journal-socket o is
the pivot-piece O, to which is journaled on a
transverse axis ¢ the socket-piece P, having
the feet or arms p p to limit its rocking mo-
tion by striking upon the frame M.

( 1s an upwardly-extending arm secured at
its lower end in the socket-piece P and car-
rying at its upper or free end the grooved
roller-contact R. Dy the construction shown
the arm Q will extend rearwardly and will
always assume an angle to the central line of
the journal of the pivot-piece O, which im-
parts to 1t the capacity for lateral movement
about the said central line as an axis. By
the pivot ¢ the arm Q may bethrown forward
or backward and have a trailing position
with respect to either end of the car.

I do not limit myself to the details of con-
struction of the current-collecting device, as
they may be modified in various ways with-
out departing from my invention.

Having now described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 18—

1. In an electric railway, a railway-track
having straight and curved portions, in com-
bination with a conductor arranged along the
railway and having its curved portion ar-
ranged closer to the center of curvature of
the track than what would result if it were
continued around the curve with the same
relative position to the rails it occupies on
the straight portions of the railway.

2. In an electric railway, a railway-track
having straight and curved portions, in combi-
nation with supporting-poles and a suspended
conductor arranged along the railway at an
elevation above the track and having its
curved portion arranged closer to the center
of curvature of the track than what would
result 1f it were continued around the curve
with the same relative position to the rails it

the contact part or wheel which runs against | oceupies on the straight portions of the rail-
the under side of the suspended conductor | way and presenting an unobstructed under
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surface and supports from the poles to the | than what would result if it were continued

upper part of the conductor.

In an electric railway, a 1‘&11wa,y-11 ack
h&vmﬂ' straight and curved portions, in com-
blIl.?LthIl Wlth a conductor arranged along the
rallway and having its curved portion ar-
ranged closer to the center of curvature of the
track: than what would result if it were con-
tinued around the curve with the same rela-
tive position to the rails it occupies on the
straight portions of the railway, an electri-
cally-propelled car, and a current-collecting
device carried by the car and making a trav-
eling contact with the conductor.

4, In an electric railway, a railway-track
having straight and curved portions, in com-
bination with a conductor arranged along the
rallway and having its curved portion ar-

ranged closer to the center of curvature of

the track than what would result if it were
continued around the curve with the same
relative position to the rails it occupies on
the straight portions of the railway, an elec-
trically-propelled car, and a current-collect-
ing device connected to the car with provis-
ion for lateral movement and making a trav-
eling contact with the conductor.

5. In an electric railway, a railway-track
having straight and curved portions, in com-
bination with supporting-poles, a suspended

- conductor arranged along the railway at an

35

elevation above the traek: and having its
curved portion arranged closer to the 1111(:161'-
surface of the eenter of curvature of the
track than wnat would result if it were con-
tinued around the curve with the same rela-
tive position to the rails it occupies on the
straight portions of the railway and present-

- ing an unobstructed under surface, supports
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around the curve with the same relative

from the poles to the upper parts of the con-
ductor, an electrically-propelled car, and an
upwardly-extending current-collecting de-
vice arranged above the roof of the car and
making a traveling connection with the under
surface of the suspended conductor.

6. In an electriec railway, a railway-track
having straight and eurved portions, in com-

bination-with asuspended conductorarranged

along the railway at an elevation above the
track and havingits curved portion arranged
closer to the center of curvatureof the tfrack
than what would result if it were continued
PO-
sition to the rails 1t occupies on the straight

portions of the railway and having its un-

der surface unobstructed, an electrically-pro-
pelled car, and an upwardly-extending and
laterally-movable current-collecting device

arranged above the roof of the car and mak-

ing a traveling connection with the under
surface of the suspended conductor.

7. In an electric railway, a railway-track
having straight and curved portions, in com-

bination with asuspended conductorarranged
‘along the railway at an elevation above the

track and havingits curved portion arranged

around the curve with the same relative po-
sition to the rails it oceupies on the.straight
portions of the railway, an electrically-pro-
pelled car, and a current-collecting device

making an underrunning contact with the

conductor, consisting of an upwardly-extend-
ing arm movably connected with the car so
as to extend above 1ts roof, and movable both
vertically and laterally, and provided upon its

free cnd with a contact deviee which presses

against the under side of the conductor.

8. In an electric railway, a r aillway-track
having straight and curved portions, in com-
bination with a su spended conductor arranged
along the railway at an elevation above The
track and having its curved portion arranged
closer to the center of curvature of the track

than what would result if it were continued

75

30

around the curve with the same relative po-

sition to the rails it occupies on the straight
portions of the railway, an electrically-pro-
pelled car, and a current-collecting device
carried by the car, consisting of a 10110* up-
wardly and rearwa l*dlv exte ndmﬂ‘ Sp 1‘1nﬂ*-actu-
ated arm capable of lateral movement and
making a traveling contact with the sus-
pended conductor.,

9. In an electric railway, a rallway-track
having straight and curved portions,in com-
bination with a suspended conducterarranged
along the railway at an elevation above the
track and having its curved portion arranged
closer to the center of curvature of the track
than what would result if it were continued
around the curve with the same relative po-

sition to the rails it occupies on the straight

portions of the railway, an electrmally-pro-
pelled car, and a current-collecting device
carried by the car, consisting of a 1ong up-
wardly and rearwardly extending spring-actu-
ated arm capable of lateral movement and
provided with a grooved roller upon its free
end making a traveling contact with the un-
der side of the suspended conductor.

10. In an electric railway, the combination
of the track-rails, a suspended conductor ar-
ranged along said track-rails, but out of par-
allel at one or more places with respect to

said track-rails, an electrically-propelled car,
and an upwardly-extending -current-collect-
ing device connected to the car with provis-
ion for lateral movement and making an un-
der running contact with the conductor.

11. In an electric railway, the combination
of the track-rails, a suspended conductor ar-
ranged along said track-rails, but out of par-
allel at one or more places with respect to
sald track-raills, an electricaliy-propelled car,
and an upwardly-extending current-collect-
ing device connected to the car with provis-
ion for both vertical and lateral movement
and making an under running contact with
the conductor.

12, The combination of a 1"allway, a Sus-
pended conductor extending along the rail-

closer to the center of curvature of the track i way, a car, and a current—eolleeting device
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carried by the car and makingatraveling con-
tact with the suspended conductor, consist-
ing of aspring-actuated frame having a trans-
verse axis by which it 1s connected to the ecar,
and an upwardly-extending arm having a

contact part at its upper end and connected

at its lower end to the spring-actuated. frame
on an axis arranged at an angle to the trans-
verse axis of said frame. ~

13. The combination of a railway, a sus-
pended conductor extending along the rail-
way, a car, and a current-collecting device
carried by the car and making a traveling
contact with the suspended conductor, con-
sisting of a spring-actuated frame having a
transverse axis by which it is connected to
the car,apivot-piece supported by thespring-
actuated frame on an axis arranged at an an-
ole to the transverse axis of said frame, and
an upwardly-exteuding arm having a contact
part at its upper end and connected aft its
lower end to the pivot-plece.

14. The combination of a railway, a sus-
pended conductor extending along the rail-
way, a car, and a current-collecting device
carried by the car and making a traveling
contact with the suspended conductor, con-
sisting of a spring-actuated frame having a
transverse axis by which 1t 1s connected to
the car, apivot-piece supported by thespring-
actuated frame on an axisarranged at an an-
ole to the transverse axis of satd frame, and
an upwardly-extending arm having a contact
part at its upper end and connected at its
lower end to the pivot-piece on a transverse
ax1s.

15. The combination of the supporting-
plate L, having the shaft or axis m, the spring-
actuated frame M, supported on said axis m,
the pivot-piece O, supported by the frame M
and movable on an axis arranged at right
angles to the axis 1, and an upwardly-extend-

ing arm Q, having a contact part at its free

end and hinged at its lower end to the pivot-
piece O on a transverse axis ¢ and provided
with stops to limit its motion on the axis c.

16. A trolley for an electrically-propelled
car, consisting of a primary part having a
transverse axis by which it is hinged to the
car, combined with a secondary part hinged
to the primary part on an axis in the plane
of travel of the car and at an angle to the
transverse axis, and a tertiary part hinged to
the secondary part on a transverse axis and
carrying at its free end a contact part.

17. A trolley for an electrically-propelled
car, consisting of a primary part having a
transverse axis by which it is hinged to the
car on atransverse axis, combined with a sec-
ondary part hinged to the primary part on an
axis in the plane of travel of the sar and at
an angle to the transverse axis, a tertiary
part having a transverse axis by which it is
hinged to the secondary part and carrying at
its free end a contact part, and a spring to

{
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axis and press the tertiary part upwardly at
1ts free end.

18. The combination of a railway, a sus-
pended conductor extending along the rail-
way, a car, and a current-collecting device
carried by the car and making a traveling
contaet with the suspended conductor, con-
sisting of a spring-actuated frame having a
transverse axis by which it is connected to
the car and an upwardly-extending arm hav-
ing a contact partatits upperend and having
at its lower end a transverse axis, and a pivot-
piece to which the transverseaxis of the arm
is connected, in turn supported by thespring-
actuated frame on anaxis arranged at an an-
ule to the transverse axis of said frame, and
in which the contact part of the arm shall
normally be at or forward of a vertical line
through the rear axle.

19. In an electric railway, a railway-track
having straight and curved portions, in com-
bination with a suspended conductor ar-
anged along the railway at an elevation
above the track and having its curved por-
tion arranged closer to the center of curva-
ture of the track than whatwould result if it
were continued around the curve with the
same relative position to the rails it occupies
on the straight portions of the railway, an
electrically-propelled car, and a current-col-
lecting device carried by the car, consisting
of a long upwardly and rearwardly extending
spring-actuated arm capable of lateral move-
ment and provided with a grooved roller upon
its free end making a traveling contact with
the under side of the suspended conduector,
and in which the grooved roller of the armis
normally at or forward of a verlical line
through the rear axle.

20. In an electrie railway, a railway-traclk
having straight and curved portions, in com-
bination with a suspended conductor ar-
ranged along the railway at an elevation
above the track and having its curved por-
tion arranged closer to the center of curva-
ture of the track than what would result if it
were continued around the curve with the
same relative position to the rails it oceupies
on the straight portions of the railway, an
electrically-propelled car, and a current.col-
lecling device making an underrunning con-
tact with the conductor, consisting of an up-
wardly -extending arm movably connected
with the car so as to extend above its roof,
and movable both vertically and laterally, and
provided on 1its free end with a contact de-
vice which presses against the under side of
the conductor, and in which the contact part
of the arm shall normally be at or forward
of a vertical line through the rear axle.

21. In an electric railway, a railway-track
having straight and cuarved portions, in com-
binationwith asuspended conductorarranged
along the railway at an elevation above the
track and having 1ts ecurved portion arranged

move the primary part about its transverse ! closer to the center of curvature of the track
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than what would result if 1t were continued |

around the curve with the same relative posi-
tion to the rails it occupies on the straight
portions of the railway, an eleetrleally-pl‘o-
pelled car, and a current-collecting device
carried by the car, consisting of a 101:10' up-
wardly and rem‘wardly extendmn Spring-
actuated arm capable of lateral 1110\?611101113

and making a traveling contact with the sus-

pended conductor, and in which the contact
part of the arm shall normally be at or for-
ward of a vertical line through the rear axle.

22. In an electrie railway, a railway-track
having straight and eurved portions, in ¢om-
binationwith asuspended conductorarranged
along the railway at an elevation above the
track and having its curved portion arranged
closer to the center of curvature of the track
than what would result if it were continued

around the curve with the same relative posi-

tion to the rails it occupies on the straight
portions of the railway, an electmcally—pro—
pelled car, and an upwardly-extending and
laterally-movable current-collecting device
arranged above the roof of the car and mak-
ing a tl‘avehnﬂ‘ connection with the suspended
conduetor and in which the contact part of
the arm qhall normally be at or forward of a
vertical line through the rear axle.

23. In an electrie railway,

having straight and curved portions, in com-
binationwith asuspended conductorarranged
along the railway at an elevation above the

track and having its curved portion arranged |

a rallway-track

closer to the center of curvature of the track
than what would result if it were continued -

‘around the curve with the same relative posi-

tion to the rails it occupies on the straight
portions of the railway, an electrically-pro-
pelled car, and an upwardly-extending cur-
rent-collecting device arranged above the roof
of the car and making a traveling connection
with the suspended conductor, and in which
the contact part of the arm shall normally be
at or forward of a vertical line through the
rear axle. ,

24, In an electric railway, a railway-track
having straight and curved portions,in com-
bination with aconduector arranged along the
railway and having its curved portion ar-
ranged .closer to the center of curvature of
the track than what would result if it were
continued around the curve with the same
relative position to the rails it occupies on the
straight portions of the railway, an electri-
eally -propelled car, and a current-collecting

device connected to the car with provision for_

lateral movement and making a traveling con-
tact with the conductor, and i which the con-
tact part of the arm shall normally be at or
forward of a vertical line through the rear

axle.

In testimony of whichinvention L have here-
unto set my hand. | |
o R. M. HUNTER.
Witnesses: |
ERNEST HOWARD LIUN
JOHN A. BRAMLEY.
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