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UNITED STATES PATENT OFFICE,

HARRY BARRINGER COX, OF NEW YORK, N. Y.

ELECTRIC RAILWAY. '

SPECIFICATION formmg part of Letters Patent No, 624,304, dated May 2 1899.

Application filed October 31, 1898,

Sen&l No. 695,072, (No model.

To all whom it may concern: -
Beitknownthat I, HARRY BARRINGER COX
a citizen of the Un 1ted States, residing at New

“York, in the county of New York and State

of New York, have invented certain new and |

~useful Improvements in Safety Electric-Rail-
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way Systems; and I do hereby declare the
following to be a full, clear, and exact de-

scription of the invention, such as will enable
others skilled in the art to whlch itappertains

to make and use the same. | |

~This invention relates to certain improve-
ments in electric-railway systems, and more
particularly to an improved, what might be
termed, ‘‘safety” electric-eable-railway SyS-
tem; and the objects and nature of the inven-

tion W111 be more fully set forth in detall her e-

inafter.

The invention consists in eertain novel fea-
tures. of construction and in combinations
and arrangements and details of parts, as
particularly described and specified in the

following specification, taken in connection

with certain examples of construction which
might be employed in carrying out my inven-
tion as shown in the accompanying draw-
ings.

Refeumw to the accompanying drawings,

Figure 1 showg 1n diagram a belt or loop elec-

1311(3 railway line in aecmdance with -my in-
vention, showing part of the exposed insu-

| l&ted conductmﬂ'—seetlons removed. Kig.2 1s

35

a detail cross- seetlonal view through the con-
duit, showing supporting means for the mov-
able live 1111e conductor in elevation. Fig. 3

18 a corresponding view showing a dlfferent

40

form of supporting means for said line con-
ductor. Fig. 4 is a detail longitudinal sec-
tional view through a part of the conduit,

showing the sleepers orrailroad-ties in eross-

sectlon. Ifig. 5 is a diagram showing my in-
vention as it can be employed in a double-

- track railway and provided with a three-wire

- system.

50

system of supplyingand returning the power-
current. Fig. 6 is a cross-sectional view
through the railroad-track and conduit, show-
ing the same on the ties. Fig. 7 is a corre-
sponding viewtaken throughthe double-track
Fig. 8 isthe conduitin longitudinal

section with the live line conductor elevated
by the magnet of the car into contact with
the exposed conducting-section, the car-mag-

rigidly fastened to the stringers or ties.

| net and collectin g-brush and the current con-

nections of the car being shown in diagram.

Vated insulated cross-support for the line
conductor is provided which does not form a
supply-conductor. Fig. 10 shows a section
of track, broken away, with a car thereon.
In the drawin, gs, @ are the ordinary or any

Iig. 9 shows a cross- SthIOD wherein an ele- 5o
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suitable constr uctlon of railroad-rails, laid

and secured on the cross-ties b1 in any smtable‘

manner.

My invention compmses the emplo; ment of

a movable live bare line conductor arranged
loosely in a suitable inclosing and msulated
case or conduit, which is usually and pretfer-

ably made of non-magnetizable material, ex-

cept at that portion pmwded with the ex-
posed sections of conduncting material with
which said line conductor is dxawn 1nto-con-
tact by the magnet of the car. This inclos-
Ing case or conduit can be and is preferably,
althou gh not necessarily, composed of a
ﬂ'rooved wooden stringer or beam ¢, running
parallel with the rails of the track. This con-

‘duit is preferably secured directly on the
cross-ties and can be arranged midway be-
tween the rails, as shown, or at other points
- parallel with and adjacent to the rails or one
The wooden stringers are formed with
‘the top grooves or longitudinal passages ¢’

rail.

and are laid to form a continuous conduit
which 1s thoroughly insulated, preferably by
being coated at the interior with insulating

material, so that the live line conductm is in-
sulated f1 om said grooved plece

The con-
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duitis formed with bottom draining openings

or passages ¢" for the outflow of any moisture

whichmight by some possibility gain access to
bhe interior of the otherwise-sealed conduit.

- I’he conduit 1s closed at the top and insu-
lated from the conducting-sections c?, which
cap and seal the top of the conduit. = These
sections are suitably formed of the proper
conducting metal and fit the sides of the
grooved St ingers and close and extend across
the top thereof and are bolted or otherwise

conducting-sections are exposed and formed
of the desired length—say about half the
length of a car—and at their ends are insu-
lated from each other, as seen at c“" Flgs 1,
4, and 8.

The .
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d is the live continuous bare line wire.or
conductor, arranged movably and loosely in

the eondmt ad;]a.(,ent to, but nor mally out of

contact with, the ex p_osed conducting-sections
which cap the conduit. This lme wire 1s
without such mechanical connections as

-

would prevent free movement thereof, but :

on the contrary is sosupported and arranged

~as to facilitate such free movement Within
- For instance, the line-wire can

the conduit. .
be loosely upheld in an elevated position

- within the conduit by any suitable eross or
horizontal supports—such as pinsorrodse, as
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shown in Fig. 3—arranged atintervals within

the conduit, or grooved or other rollers, such -
~as €', can be provided to turn loosely on such

pins or other supports and carry the line-

wire loosely and permit the free lateral and
forward movement:. Also,if desired, the feed-
wires 2 from the main feed-wireor conductor

3 can connect electrically with such pins or

pins and pulleys or rollers, which in such

case would be composed of eonductmn‘ metal,

whereby the bare line-wire in eleebrlca,l COon-
tact with such supports wounld be supplied

constantly with the power-current at various -

points along the line through such wpports

from the main feed-wire.

1t will be observed that the live bdre lme-
wire is mounted and movable about as in the
ordinary mechanically- opelated cable street-
railway, although of course in my system I

have a sealed mbulated conduit, with the |

other obvious differences from the mechan-
ical cable system. ~ -
In carrying out my qystem the car is pro-
vided with any suitable magnet, such as I
(shown in the diagram of Fig. 3 ) which is suit-
ably mounted and moves over the exposed
capping conducting-sections of the conduit.
g 1n the said dla,(rmm is any suitable contact
device carried _by the car and moving in elec-

trical contact with said exposed conducting-

sections beneath the car and collecting and

taking off the power-current which passes
th erefro m thr

4—to the car-motor 5, and thence returns
through a connection 6, which is supposed to

| 11_;1_(_31_1_1(1@ a car axle and wheel and rail, to the
1f desired, a shunt -

generator7 of the system.
3 9 can be provided to throw part of the

power-current through the magnet-coils, if

such be provided. It is obkucs that the va-
rious car connections are provided with the

usual switch and other proper appliances

and that the invention is in no way limited
to the kind or construction of magnet or cur-

. rent-collector employed or to the connectlon%

60

or arrangements of the electrical devices or
connections on the car.

If desired, a storage battery or other sup-

plemental source of current can be placed |
upon the car to provide for energizing the

magnets, as indicated by 10 in Fig. 8. ,

I preferably employ a barelive line conduc-
tor d which is not ‘‘flexible” in the ordinary
meaning of that term, but which, on the con-

624,304

trary,would usually be termed “stiff,’ ’ yet such
wire is of sufficient flexibility, by reason of its

oreatlength,to respond to the power of the car-

magnet and move laterally in a long bend or

off-set into electrical contact with the exposed
normally electrically dead conducting - sec-

tions in suceession as the magnet moves over

the same. The collecting-brush or other
contaet of the car engages the conducting-
section of the conduit over which the magnet

car are electrically dead, and hence the SYS-
tem is absolutely safe, as the live line-wire
1s thoroughly inclosed and insulated in the
conduit and is only brought into electrical
contact with the exposed conducting-section
immediately beneath the car. I am also en-

70
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| is located and which is in electrical contact |
{ with the line-wire for the moment and col-.
lects the power-current therefrom, while the
other condueting-sections not beneath the

30

abled to effect the slightest possible area of

contact between the lme wire and the con-
ducting-sections, the point of contact being
practically a mathematical point only, as is

g0

the case with the ordinary trolley-wheel and

wire in the overhead system, and yet all the
current necessary passes from my line-wire
to the sectional conducting-plates, asthe line-
wire in the form, it mlﬂ‘ht be said, of a long
extended wave :bulwes up aﬂ'a,mst the smd

95

plates in suceession and yet wl_thout kinking

or doubling up within the conduit.
The line-wire, by reason of the construction
and armnﬂ'ements as generally before men-

tioned, moves slightly horizontally or for-
W ardly under the 1,mpulse of the car-magnet,

and hence constantly creeps within the con-

duit, thereby keeping the wire and the under
side of the conducting-sections bright and
free from such corrosion as would increase
the resistance and prevent the proper elec-
trical contact, whereby I am enabled always
to secure the proper electrical contact be-
tween the line-wire and conducting-sections
no matter how glight the actual mechanical

contact or en ﬂ'afrement

In Fig. 11 ShOW a belt-line railway in Whlch
the movable loose live line conductor is end-

less, with the return through the inner line

of ra,ils, as shown, and the endless main feed-
conductor supplied from the system-genera-
tor 7, and having the lateral feed connections
2 at intervals to the supports.ot the line con-
ductor in the conduit. The main feed-con-
ductor is preferably buried and is completely
insulated and inclosed to prevent leakage.
In Figs. 5 and 7 I show a double- tra,ck SYS-
tem haJVmO' a three-wire system of supplying
and returmnﬂ' the current from the two gen-
erators 77, one generatorforeach track, hzw-
ing their like poles connected by connections
11 11, respectively, with the return connec-
tion raills of their respective tracks and their
opposite like poles both connected by con-
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nections 12 12, repectively, with the single

‘main feed-conductor 3 adjacent both tracks
| and supplying the line eonduetor of each by
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the lateral feeder-wires 2, as before described.

. With such an arrangement each track-circuit
iscomplete,withitsgenerator, and yet thetwo

generators are connected in series or in the
usual method of connecting generators, with
the obvious advantages of utilizing the well-
known economy of the three-wire system.

It isevident that various changes might be

made in the forms, constructions, and ar-

rangements of the parts described without

departing from the spirit and scope of my in-
Hence I.do not wish tolimit myself

vention.
to the construction shown.
What I claim is—

able 11ne -wire ]ooselv arranged m said con-
duit, and raised supports of conducting ma-
terml on which said line-wire loosely l*ests at

intervals, and electric feeder conneetlons to

sald supports at intervals.
2. A safety electric-railway sy stem com-

prising a closed insulated conduithaving con- -

ducting elevated supports, a main feed -con-
ductor feeder connections therefrom to sev-
eral of said insulated supports, and a movable
line-wire resting loosely and movably on said

supports and electmca]ly supplied wholly or

in part therefrom.
3. A'S

- prising a closed conduit along the track, hav-

35

.4(')

ing exposed insulated conducting-sections, a

live line conductor movably located in said

conduit; means to facilitate the longitudinal
movement of said line conductor, a main

feed connection from the generator and in-
closed and insulated, and feeder connections
from said main feeder arranged at intervals
and electrically but not mechamcally con-
nected with said line conductor.

4. A safety electric cable-railway system
for a double track comprising live line con-

1. A safety eleetme railway sy sbem eom-__

safety electric-railway s_ystem com- -

“ductors for the tracks, respectively, arranged

in closed insulated ¢onduits having exposed
conducting - sections normally electrically
dead, a single main feed-conductor insulated
and having lateral feeder connections at in-
tervals to both of said line conductors, gen-

eratorsfor said tracks respectively, each hav-

ing its track-return connected thereto, and

| bot.h generators connected with the smf‘rle

main feed - eonductor
seribed.

5. In a safety eleetrlc railway system, the
combination of a closed insulating-conduit
having a sectional exposed eonductor a, MOV-
able line wireor conductor within the condult

substantmlly as de-—

~and means famhtatmw thelongitudinal move-

ment of said line-wire Wlthm the conduit,
substantially as described.
6. In a safety electric-railway system, the

combination of a closed insulated conduit

having a sectional exposed conductor, a live
line - wire movably located in said condmt

-and means elevating said wire and facilita,t—

ing the longitudinal movement thereof, sub-
smntmlly as described.

7. In combination, a sealed conduit havmﬂ'
exposed conductors, insulated feed- eondue-
tors in said conduit, an inclosed insulated
main feeder outside of said conduit and pro-
vided with branch feed connections to said

feed-conductors, and a live line-wire, located

in the conduit, and atintervals loosely resting
on or mova,bly contacting said feed- condue-
tors within the condnit and receiving,in whole
or in part, current therefrom, substantially
as described.

In testimony whereof I affix my Slfr‘natur

in presence of two witnesses.

HARRY BARRINGER COX.
Witnesses:
ERNEST C‘ARBY,
- A. C. BOUGHTON.
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