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UNITED STATES

PaTeENnT OFFICE.

GEORGE WESTINGHOUSE, JR., OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO
WESTINGHOUSE ELECTRIC AND MANUI‘ACTURING COMPANY, OF SAME

PLACD

ELECTRIC-RAILWAY- SYSTEM.

SPECIFICATION forming part of Letter; i?atent Ne. 676,108, dated June 11, 1901,
Application filed June 21, 1890. Serial No. 366,237, (No model)

To all whom it may concern:

Beitknown thatI, GEORGE WESTINGHOUSE
Jr., a citizen of the Umted States, residing in
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a cer-
tain new and useful Improvement in Electric-
Railway Systems, (Case No. 405,) of which the
following is a specification.

My invention relates to the organization of
cireunits and conductors for electric-railway
systems; and it has for one object to provide
a convenient and serviceable system of cir-
cuits for supplying the required currents for
operating electric-railway motors and one
which shall obviate the liability of aceidents
by reason of accidental contacts being made
with the conductors and the consequent
short-circuiting of the same.

A further object of the invention is to pro-
vide for the neutralizing of the induction
upon the different conductors in case alter-
nating currents are used in the system.

The invention will be described in connec-

tion with the aceompanying drawings, in -

which—

Figure 1 is a view showing an electric-rail-
way system embodying my improvements.
Fig. 2 is an elevation of one set of poles and
span and guy wires in a modified system, and
Fig. 3 is a detail view showing a modified
form of conductor-supporting hanger.

Referring to Fig. 1 of the drawings, A’ A*

represent two copper or other suitable con-
dueting wires for conveying the electric cur-
rents. These are supported at intervals by
brackets or hangersa'a?. These brackets or
hangers are suspended from a continuous
wire or cable C,-which serves not only as a
support and guard for the conductors A’ A%,
but, being a continuous'econductor, it may, 1f
desued be employed to complete the circuit
between the generator and motor, or it may
be connected to earth at intervals, and thus
serve to ground the current carried by any
live conductor that may comein contdct ‘there-
with. . The hangers or brackets ¢’ a® will be
located at proper intervals to firmly support
and maintain the conductors A' A?in their
proper relative positions. The wire Cissup-

ported by means of span-wires K’ and guy-
wires K? both of which are attached to posts

or other suitable supports K, located at con-

venient points along the line. The span-
wires K’ are connected to the poles at points
somewhat below the connections of the guy-
wires therewith, and both sets of wires may
have 1nterposed tension devices k, if desired,

as shown more clearly in Fig. 2. In Fig. 1
the guy-wires areshown as Wrapped or Wound
about the span-wires, and in Fig. 2 they are
shown as attached to the span-wires by means
of clips. Anyother means of attachment may
be employed, if desired. It will thus be seen
that the three wires C A’ A? are formed by
means of the brackets or hangers into a single
substantial structure and that this structure
is firmly supported by means of the poles that
span the guy-wires above described. When it
is desired to turn a corner, it is merely neces-
sary to so arrangethe span and guy wires as to
cause the wire Cto form the proper curve, and
the conducting-wires A’ A* will necessarily
follow the same curve. If desired, stiff rods
may be employed as working conductorsatthe
curves,in which case they willstand up rigidly
withoutrequiring extra span-wires. Thecon-
ductors A’ A® may be formed in sections, if
desired, as shown in Fig. 1, and when so
formed eurrents will be supplied thereto from
outside continuous conductors, such as those
illustrated at D D' D? forexample. Insuch
a system by employing currents of very high

electromotive force the conductors D D’ D",
may be small in cross-section and a great’

saving in material be thus effected. In the
drawings I haveshowna system organized for
the Well known three-wire Tesla system of
motors, in which the generator G delivers
curlents upon the two cirenits formed by the
conductors D D" and D D? and the converters
have their primaries conuneeted in these cir-
cuits. The supporting-conductor C may be
entirely insulated, and thus serve as the re-
turn-conduector, if desired, or it may be con-
nected to the earth through the span and
guy wires and poles, and thus serve in part
as the return-conductor, or it may be em-
ployed merely asla gunard and safety-con-
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ductor i case any foreign live conduector
should eéome into eontact therewith. In the
drawings it is shown as.connected to the earth
through the span and guy wires and poles,
and I have shown by dotted lines connection
between the same and one of the poles of the
secondary of each converter. This latter is
analternative construction, however, thecon-
nection of the secondaries of the converters
with the earth directly being shown in full
lines, the other terminals of the converters
being in each case connected with the wires
A’ A% respectively. - In éase it should be de-
sired in any instance to make a more com-
plete ground connection when a car is pass-

“ing along a section .of the conductor than is
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fuitnished through the span and guy wires
. and poles a conductor ¥’ may be employed. .
Thig éoniductor is connected with a contact.
Tever f, the contact-point 7' being connected :

to the édrth. An electromagnet or solemoid
2 1§ connected in the earth-conductor D3, so
that when a car is upon the ¢orresponding séc-
tioh and eurrents are caused to traverse the

conduétor D?® the solénoid-core attached to:
one end of the lever £ will be drawn into the;
solenmd and the ground- ¢ireunit from con-

ductor C completed.

‘While Thave described the system with spe-

cial veference to the nse of sectional conduc-
tors and alternating cdrrents; it is obvious
that the conductors AT A may De continuous,
if desired, and-that continuous currents may
be employed - In operating the system trol-

ley-wheels T T? supported upon a suitable

eariier F, are employed, and these trolley-

wheéels are insulated from each other;asshown.
noreclearlyin Fig. 3. Electrical connections:
may be made from these trolley-wheels to the!
I have
shown for convenience conductors ¢’ e® by.
dotted lines for conducting the current from:

motor in any ¢onvenient manner.

the trolley wheels to the motor In operat-

ing the system of electric railways by these
_COndnctors 1t is evident that one of the ¢on-

ditetors may be connected to one terminal of
the source of electricity and the other with

“tlie reinaining terminal and the electrie mo-

tors connected in parallel between the con-
ductors ,by means of the trolleys. It will be
observed in the structure deseribed that the
eonductors A"A? are shielded by the condue-
tor C in such manner as to ordinarily pre-

. vent other conductors which may fall from
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" il be formed a 0fround or earth connection |
throuvh theé conduetor C. Should such for- |

65

above from making contact therewith; but
ag the supporting=condictor C may not and
tsually will not be insulated from the ground

any foreign conductor which happens to fall

upon the stxucture and to come into contact
with either of the working conductors and t9
connect that conductor w1th the earth Wlll
¢éause no injury to any person touching the
foreign conductor, for the reason that there

eign conductor lead into a building, injurious

676,108 °

electric ecurrents will not.be led in, for the
reason that the eciretuit will be already com-
pleted to the earth through the conduector C.

T have illustrated upon the track R a car
H, having an electric motor K of the type
known as the * Tesla motor,” the currents be-
ing delivered théreto by the means and in the
manner hereinbefore described. By reason
of the employment of the two parallel con-

ductors conveying alternating currents the -

annoyance caused by ind uction to telephone-
lines is obviated, sinee the currents in the
two circuits tend to neuntralize any exiernal
effects of that character.

In Fig. 2, which is designed mainly to show
the tenswn devices in connectxon with the
span and guy wires, I have shown a system in
which the brackets or hangers for supporting
theworking conductorsare connected directly
to the span-wire; but I prefer the eonstric-
tion in whieh the supporting wiré or-cable Cis
used in connéction with fhe span and guy
wires for supporting the brackets and Work-
ing conductors.

Tn Fig. 8 I have shown an arranwement of
conductors suitable for use in conneetlon with
overr unning trolleys, the arms of the brack-
ets a' a? belnv turned upward and supporting
the conductors A’ A? at their ends.
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‘While I have described specific means for

‘carrying on my invention, I do not desire to

be limited thereto, as various modifications
may be made in’ the details of the systent
without departing from the spirit of my in-
vention.

I claim as my invention==

1. The combination with a suitably-sup+
ported, continuous, grounded conduétor pro-
vided at intervals w1th brackets or hangers;
of two parallel working conductors insulated
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and supported from said grounded conductor

by said brackets or hangers, substantially as
described. .

2. In an electric-railway system, the com-
bination with a suitably-supported, continu-
ous, grounded conductor provided with brack-
ets or hangers, of a plarality of sectional,
working conductors insulated and supported
from sald grounded eonductor by said brack-
ets or hangers, substantially as described.

8. The combination with a suitably«sup-
ported, continuous, grounded conductor pro-
vided with brackets or hangers having up-
wardly-turned arms, of two parallel workan'
conduetors suppyort;ed upon ‘the ends of’ S:Lid
upwardly-turned arms, substantially as de-
seribed.

4. In an electric-railway system, the com-
bination with a plarality of working conduec-
tors and a supporting-conductor therefor of
a normally open cu‘cmt including said sup-
porting=conductor and the earth and a eir-
cuit-closing device for automatlcally closing
said normally open circuit upon the passage
of a car, substantially as described.

5. In an electric-railway system, the com-
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bination with a suitably-supported conductor | seribed my name this 11th day of June, A. D.
forming part of anormally open earth-circuit, | 1890. '
of a working conductor supported therefrom .
and a cireu?t—closing device for completing GEO. WESTINGHOUSE, J&.
5 said earth-circuit upon the passage of a car, Witnesses:
substantially as described. . 'W. D. UPTEGRAFF,

In testimony whereof I have hereunto sub- CHARLES A. TERRY.




