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To all whom it may concern:

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

My invention has reference to electric rail.
ways; and 1t consists in certain improve-
ments, which are fully set forth in the fol-
lowing specification, and shown in the accom-
panying drawings, which form part thereof.

T'his application (Case 101) is a division of

‘my application,Serial No. 205,770, of June 21,

1886. o

In my application filed July 14, 1835, Serial
No. 171,625, among several othersisdescribed
a construction of railway in which the work-

Ing-conductor sections (be they the rails or

separate conductors) are connected to main
supply-conductors by branch circuits. In
this application I provide the same general

construction, but in said branch cireuits I lo-

cate switches or circuit-breakers, so that the
sald sections may be connected or discon-
nected from the supply-conductors as desired,
or the sald circuit-breakers may be worked
automatically by the movements of a train or
These circuit-
breakers may be electrical or mechanical, the
particular construction being immaterial to

‘my invention, which comprehends, broadly,

the application of a switch of any descrip-
tion for uniting a working-conductor section
with a supply-conductor.. The object of such
a construction may be either to prevent es-
cape of electricity or injury to animal life.
First, in a surface road the working-con-
ductor sections may be formed of the rails or
be exposed, and normally there will be little
or no current passing over them, hence all

danger to animal life is prevented; and, sec-

ondly,thesupply-conductors may beinsulated
s0 as to prevent leakage of electricity, and
may be supported upon poles above the
ground or in tubes, pipes, or conduits in the
ground, and the current from these supply-
condnctors be conveyed to a working-con-
ductor, (which is naturally more or less ex-
posed to atmospherical influence, dampness,

and moisture,which have a tendency to cause |

La—

| leakage;) but the said current is only fed to
sald working-conductors at the time of the

passage of a motor or train overthe said con-
ductor-section. By this means I overcome
danger and at the same time enable currents sz
to be carried over a long distance of an elec-
tric railway without danger of excessiveleak-
age. With this construction of circuits the
supply-conductors may be so arranged that
the line-resistance is the same for any posi- 6o

tion of a motor on the line, and is the same

for all motors thereon. The application of
switches arranged as herein deseribed in an

electric railway would be advantageous in

locations where the railway passes through 65
damp or swampy grounds, tunnels, and other
damp places, and therefore it is evident that
a road of this construction might be partly
formed of continuous conduectors, such as set
outin my application, Serial No. 195,742, tiled 70
March 19,1886,and partlyof sectional conduct-
ors. In practice the yard-seetions of those por-
tions of the road in the city, or where several
trains would be on the same section of the
rallway, may be provided with long working- 75
conductors through which all of the current
passes, or connected In a separate circuit
through which a strong current is caused to
pass, and said yard-section may be provided
with an independent resistance- changer, 8o
which may be worked by hand or automati-
cally. |
Inmyapplication,serially numbered 202,950,
filed May 22, 1886, I describe a system of tel-
pherage wherein a single line of sectional con- 8 5
ductors is used to convey the current to and
from the train orelectromotors, and in my ap-
plication, Serial No. 204,583, filed Juné 9, 1886,
such a system of sectional working-conductors

1s shown and claimed in connection with sup- go
ply-couductors to supply electricity thereto.
This invention is also applicable to such a
system, to the end that the sectional working-
conductors may be practically cut out of the
line-circuit to prevent excessive leakage of 05
electricity, due to the exposed condition of
sald sectional working-conductors. Ina RY'S-
tem such as this the currents may be fed to
the sectional working-conductors and caused

to pass always in the same direction, as.set 100
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forth in my application filed May 22,1886, and I part A’ of the 1'a,ilwa,y is supposed to be of

serially numbered 202,950; or the currents

5

may be caused to flow in opposite directions
through the successive working - conductor
sections, as set out in my application, Serial
No. 204,583, and filed June 9, 1336. |

- The foregoing gives a general oufline of the
invention set out in this applieation, and
which is clearly shown in the drawings, and

- and vice versa. |

In the construction shown in FKig.

considerable length and is practically with-

out sections and is positively and at all fimes

in circuit with the main line or supply-cir-
cuit, and such a part may be used for the

greater part of the line; or, if desired,it may

be used as a yard or city section and where a
large number of trains are passing over 1t atb

the same time. In case it is used for the

| | these switches are constructed; but 1 prefer
3 the | that shown as being effectiveand at the same

75

1o specifically described hereinafter in referring { last-mentioned purpose its length would be
~ thereto. | | N limited. To make the resistance to the cur-

"~ Inthe drawings, Figure 1 is a plan viewrep- | rent through all motors on said section A’ ,
resenting an electric railway embodying my uniform, the lower pole of the generator may 8o
improvements. Iigs.2,3,4,5,and 6 are views | be connected to the supply-conductor U, as

rz illustrating modifications of same; and Fig. 7 | indicated in dotted lines.
is a modification of eircuits shown in Fig. 1.1 'The construction shown in Fig. 4 is sub-
A represents the working-conductors, which | stantially the same as that shown in Fig. o,

~are formed in sections in part orin-whole, and | with these provisions for equal resistance of 35
may be either the rails or separate working- ' the section or part A’, which in this figure

2o conductors suspended above the surface of | has its own supply-conductors B’ and C’, con-
the ground or arranged in a conduit. These necting with opposite ends of the line and pro-
sections are connected to supply-conductors | vided with an automatic resistance-changer
B and C by branch connections b, in which | A% which may be of the form shown in this go
the switches or circuit-breakers K are located. | figure or constructed like that shown at D’

2z D is the generator, and supplies electricity | in Fig. 1. | . |
to the eonductors B and C. | | '- In the construction shown in Fig.5 the see-
D’ is a resistance-changer or current-regu- | tions A are arranged for telpherage, and the

~ lator, and is adapted to regulate the line-cur- successive sections are coupled with the sup- 95
rent in accordance with the demand. This | ply-conductors of opposite polarity, whereby

30 regulator is automatic, and has its coil in a | the current in the successive sections A have
shunt-circuit d, connecting the two supply- | opposite polarities. In this construction the
eonductors,substantially in the mannersetout | car or train of cars are at least equal in
in my application filed April 28, 1330, Serial | length to one of the sections A, and the sys- 10
No. 200,400. If desired, one line of these con- | tem in this case would be operated in the

35 -duetor-sections A may be continuous,asshown | manner set out in my application filed June

~ in Fig. 2,and the supply-conductor E directly | 9, 1386, Serial No. 240,538. This construc-
connectad thereto at the end nearest the gen- | tion would be as if the sections A, connecting
erator, or more preferably at the end farthest | with the supply-conductor B of FKig. 1, were 10
from the generator,assetforth inmy applica- interposed between the sections A, connect-

40 tion, Serial No. 171,625, filed July 14, 1885, as | ing with the supply-conductor C. |
in that case the resistance to the current for In the construction shown in Fig. 6 the
a motor anywhere upon the line would be uni- | same veneral principle as shown in Fig. 5 1s
form. If desired, the generator may be con- | followed out, only in this case the switches 11

-~ nected to one end of the supply-conductor B | are arranged somewhat different to enable the
45 andtotheoppositeendofthe supply-conductor | current to pass through the telpherage-train
E C,asshownin Fig.7,which would give an equal | always in the same direction, as set outin my
resistance for the eurrent when the said work- | application filed May 22, 1886, and the details
ing-eonductors are both made in sections and | of construction of these switches will be re- 11
coupled up as shown in Fig. 4,the right-hand | ferred to hereinatter. |

so end of which is supposed to represent a con- |  If rails are used as the working-conductors,
struction such as shown in Fig. 1,though the | a series of these rails should be positively
particular kind of circuit-breakersisimmate- connected together in a suitable manner to
rial to my invention. The entire line may be | preserve the continuity of the joints and at 1:
‘made in sections or only a portion thereof | the same time allow for expansion and con-

s where it passes through damp or moist dis- | traction of the rails and that point between
triets, or where the conductors are exposed | the sections of rails so arranged that they
and pass through thickly-inhabited places. should be thoroughly insulated; but in the
The resistances indicated in dotted lines B/, | case of conductor-sections made separate I
Fig. 1, may be used in the branch circuits b | from the rails they may be formed of any

6o to make the line-resistance uniform for all | suitable metal of good conductivity and with
positions of the motor on the line, as set out in | facing of eopper or bronze. The switches
iy application, Serial No. 171,625, of July 14, | may be made so as to be worked by hand, or
1885, above referred to. In this construction | they may be automatic In their action or 1
the resistances would decrease in proportion | caused to be operated by the passage of a

65 as they were removed from the generator, | train. It is immaterial to my invention how
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my application of July 14, 1885.
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time most positive in its action. These ] supply-conductor B. - The high-resistance he-

switches consist of a high-resistance helix e
and a low-resistance helix ¢/, of which the
high-resistance helix is in a shunt-circuit b

around the low-resistance magnet, and con-

necting the supply-conduetor with the work-
ing-conductor section, and the low-resistance
helixisin the branch circuit, which isbroken
by the armature E’ attracted by the helices.
Eig. 1 will illustrate the operation of these

automatic switches, in which T represents a.

car closing a circuit between two sections A
of different polarity, and in which it will be
seen thatthe circuit-closinglevers correspond-
ing to such sections are drawn forward, so as

10 complete the branch circuits b, completing

the circuit through the low-resistance helices

e’.

section the switches open and the circuit

through the high-resistance helices in the
next section will be completed in the motor,

and this will attract the armature-closin o Je-

vers B’ and complete the circuits b’ and ¢’

through thelow-resistance magnets of thissec- |
tion, as before.

It will be noticed that the
low-resistance helix will retain the armature
E” in a closed condition and form a path for
the current so long as the motor is upon its
section, and thereby protect the high-resist-
ance helices from becoming burned or.de-
stroyed. To obtain a uniform resistance in

the line-circuit through the motors for vari-
ous positions of the motor upon the line, in
place of the construction hereinbefore de-

scribed, resistance B* may be interposed in
the branch circuits b or ¢, or both, as indi-
cated in dotted lines, Fig. 1, and as set out in
In place
of these resistances the helices ¢ and ¢’ may

- have their resistances so proportioned as to

accomplish this result, .
When no train is passing, the eircuit-clos-

ing levers E’ will break the branch cireuits b

and ¢, and the sections will be coupled with a
supply-conductor only through the high-re-
sistance helices e, which preventany material

current passing to the sections and by leak-

age to the earth until a motor passes upon
a section and thereby prevents any excessive
loss by leakage, and there is no great danger
due to contact with the conductor-section. |

In the construction shown in Fig. 6 we

have the high-resistance helices connected

with the supply-circuit C and all of the low-

-resistance helices connected to the supply-

circuit B. The switches E’ in this instance
control the circuit b through the low-resist-

-ance helix, but is provided with a back con-
tact, which couples its section to the supply-

conductor C, so that normally the contact-
section receives electricity of one polarity, and
when the low-resistance helix is in cireuit

‘the section receives electricity of the OpPo-

site polarity. This- armature E’ operates a
section-switch E* which couples the adjacent
section A with the supply-conductor C when

the armature E connects its section with a | working-conduectors.

As soon as the motor. passes to the next |

lix 18 in cireuit with a section farther down
the line, so that an approaching train first
completes the circuit through ¢/, and the high-

resistance helix, which attracts the armature

E’, completing the circuit through the low-re-

sistance helix e/, and connecting the adjacent
section through the lever E? with the supply-
conductor of opposite polarity, thereby caus-

75

ing the switches to operate on the approach

of a train and supply electricity to the motor
on said train and cause it to pass always in
the same direction. - B

When no train is on the conductor, all of

80

the switches will be as shown at right-hand -

side of Fig. 6, and we will have each section

A connected through branch c with supply-

conductor C, and also with same supply-con-
ductor by conductor « ¢’ and high-resistance
helices e¢; hence no current is
sections A. When a train T approaches,
however, the circuits change as the switch
E, connecting with the sections A, on which
the train or motorrests, is actnated, as shown.
In this case the current passes from supply-
conductor C through ¢ to A, through motor
I to next section A, through low-resistance
helix ¢” and branch b to supply-conductor B.
In addition to this, current also passes from
conductor C through ¢’ and helix e of switch
in next section in advance to section A, then

‘through motor F to next section A, a branch
100

b, high-resistance helix ¢’, tosupply-conduct-
or b. In this manner the next switch in ad-

passing over .

Qo

vance 1s always actuated before the train or

motor reaches it and connects the next pre-
cedingsection A with the supply-conductor B.

T'he details may be greatly modified to suit
the views of the constructors of the raillways,

therefore I do not limit myself to the specific

construction shown.. - | o
Having now deseribed my invention, what

I claim asnew, and desire to secure by Letters

Patent, is— | - .
1. In an electric railway, a -working-con-

ductor made in sections insulated from each

other,in combination with a supply-conduect-
or,a source ot electric supply, circuit-closing
devices to connect or disconnect the said sec.
tions with the supply-conductor, a traveling
electric motor receiving electricity from said

105

ITO

11§

working-conductor, and a current-collecting

device carried by the motor and making con-
tinitous running contact with said ‘working-
conductor. | - |

2. In an electric railway, an electrically-
propelled vehicle, working-conductor made .
1n sections msulated from each other, in com-

bination with a supply-conductor, a traveling

electric motor receiving electricit y from said

working-conductor, a current-collecting (e-

‘vice carried by the motor and making a con-

tinuous running contact with said working-
conductor, a source of electric supply, and

125

I30

automatic circuit-closing devices actuated by

the passage of a vehicle over said line

of
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3. In anelectric rallway, a WOl‘kng-GOﬂdHCt- ! ply-conductors with thelin e-s'ections_-of work-

‘or composed of insulated sections, in combi-

nation with an electric generator, iwo supply-

conductors, branch conductors connecting

the supply-conductors alternately with the
successive working-conductor sections, and
awitches in said branch conductors.

4. In an electric railway, a working-conduct-
or composed of insulated sections, in combi-
nation with an electric generator, two supply-
conductors, branch conductors connecting the

supply-conductors alternately with the suc-
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cessive working-conductor sections,and elec-
trically-actuated switches in said branch con-

ductors.

5. In an electric railway, a working-conduct-
or composed of insulated sections, and an
electrically-propelled vehicle, in combination
with an electric generator, two supply-con-
duectors, branch conductors connecting the
supply-conductors alternately with the succes-
sive working-conductor sections,and switches
in said branch conductors actuated by the
passage of the vehicle from one section of

working-conductor to the next.

6. In an electricrailway, a working-conduct-
or composed of insulated sections, in combi-
nation with an electric generator, two supply-
conduectors, braneh conductors connecting the
supply-conductors alternately with the suc-

cessive working=conductor sections, and an

electrically-actuated switch in said branch

conduectors actuated by the passage of the
vehicle from one section of working-conduct-

or to the next. | -

7. In an electric railway, a working-conduet-
or made in insulated sections, and an elec-
trically-propelled vehicle receiving electricity

therefrom, an electric generator, two electric

supply-conductors connecting with the two

poles of the generator, two branch conductors |
for each section of working-conductor to con-
‘nect it with each of the supply-conductors,

and switches in said branch conductors where-

by the section may be coupled with either
supply-conductor. |

8. In an electrie railway, a working-conduct-
or made in insulated sections, and an elec-

{rically-propelled vehicle receiving electricity
‘therefrom, an electric generator, two electric

supply-conductors connecting with the two

“poles of the generator, two branch conduct-

55

6o

ors for each section of working-conductor to
connect it with each of the supply-conductors,
and electrically - actuated switches in said
branch conductors, whereby the section may
be auntomatically coupled with either supply-

conductor during the passage of a vehicle

over said section. | _ | _
9. In an electric railway, the working-con-

‘ductors made in line-sections -and a yard-sec-
‘tion insulated from each other, in combina-
‘tion with an electric generator directly con-

nected with the yard-section, electric supply-

conduectors connecting with the generator,

nected with the

ing-conductors. | -
10. In an electric railway, the working-con-
ductors made in line-sections and a yard-sec-

tion insulated from each other, in combina-

tion with an electric generator directly con-
nected with the yard-section, electric supply-
conductors connecting with the generator,
and branch conductors connecting the sup-

ply-conductors with the line-sections of work-

ing-conduectors, and switches in said branch

| conductors. -
~11. In an electric railway, the working-con-

ductors made in line-sections and a yard-sec-
tion insulated from each other, in combina-

tion with an electric generator directly con-
nected with the yard-section, electric supply-

- conductors connecting with the generator, and

branch econductors connecting the supply-con-
ductors with the line-sections of working-con-
ductors,and automaticswitches insaid branch
conductors.

12. In an electriec railway, the working-con-
ductors made in line-sections and a yard-sec-

tion insulated from each other, in combina-

tion with an electric generator directly con-
nected with the yard-section, a resistance-
changer to control the current passing through

the yard-section, electric supply-conductors

connecting with the generator, and branch

conductors connecting the supply-conductors
with the line-sections of working-conductors.

e |

13. In an electric railway, the working-con-

ductors made in line-sections and a yard-sec-

tion insulated from each other, in combina-

tion with an electric generator directly con-
nected with the yard-section, an automatic
resistance-changer to control the current pass-

ing through the yard-section,electric supply-

conductorseonnecting with the generator,and
branch conduetors connecting the supply-con-
ductors with the line-sections of working-
conductors. -

14. In an electric railway, the working-con--

ductors made in line-sections and a yard-sec-
tion insulated from each other, in combina-
tion with an eleectric generator directly con-
nected with the

the yard-section, electric supply-conductors

‘connecting with the generator, branch con-

ductors connecting the supply -conductors
with the line-sections of working-conductors,
and switches in said branch conductors.

15. In an electricrailway, the working-con-

ductors made in line-sections and a yard-sec-
tion insulated from each other, in combina-
tion with an electric generator directly con-
yard-section; an automatic
resistance-changer to control the current pass-

‘ing through the yard-section, electric supply-
conductors connecting with- the generator,

branch conductors connecting the supply-con-
ductors with the line-sections of working-con-
ductors, and switches in said branch conduct-

and branch conductors connecting the sup- ! ors.

_ yard - section, a resistance- :
changerto control the current passing through
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16. In an electric railway, the working-con-
ductors made in line-sections and a yard-sec-
tion insulated from each other, in combina-
tion with an electric generator directly con-
nected with the yard-section, a resistance-
changer to control the current passin gthrough
the yard-section, electric supply-conductors
connecting with the generator, and branch
conductors connecting the supply-conductors
with the line-sections of working-conductors,
and automatic switches in said branch con-
ductors. | |

17. In an electric railway, the working-con-
ductors made in line-sections and a yard-sec-

tion insulated from each. other, in combina-

tion with an electric generator directly con-
nected with the yard-section, an automatic
resistance-changer to control the current
passing’ through the yard-section, electric
supply-conductors connecting with the gen-
erator, branch conductors connecting the
supply-conductors with the line-sections of
working-conductors, and automatic switches
In said branch conductors. |

18. In an electric railway, a yard-section of
working-conductors, in combination with line
working-conductors, an electric generator, an
electrical econnection between the generator
and line-conductors, and a resistance-cireuit
connecting the yard-section at different dis-
tances from the generator with the generator,
whereby the resistance is the’ same for all
positions of a motor on the yard-section.

19. In an electric railway, a vard-section of
working-conductors, in combination with line
working-conductors, an electric generator, an
electrical connection between the generator
and line - conductors, a resistance - circuit
connecting the yard-section at different dis-
tances from the generator with the genera-

‘tor, whereby the resistance is the same for all

positions of a motor on the yard-section and
a resistance - changer in said yard - section
circuit. | -
20. In an electric railway, a yard-section of
working-conduetors, in combination with line
working-conductors, an electric generator, an
electrical connection between the generator
and line - conductors, a resistance - circuit
connecting the yard-section at different dis-

wances from the generator with the genera-

tor, whereby the resistance is the same for all
positions of a motor on the yard-section, and
an automatie resistance-changer in said yard-
section circuit.

21. In an electric railway, a yard-section of
working-conductors, in combination with line
working-conductors, an electric generator, an
electrical connection between the generator
and line-conduectors, and a connection be-
tween the two poles of the generator and the

- opposite ends of the respective yard-conduct-

I

ors, whereby the resistance is the same for
all positions of a motor on the yard-sections.
22. In an electric railway, a working-con-

ductor made in sections insulated from each 4

!

other, in combination with a supply-conduct-
or, a source of electric supply, circuit-closing
devices to connect or disconnect the said sec-
tions with the supply-conductor, and resist-
ances between the source of electric supply
and conductor-sections, whereby the resist-

ances from said source of electric supply to
the various sections are equal or substan-

tially equal. S ‘
23. The combination, substantially as here-

inbefore set forth, of a railroad-track or work-

ing-conductor divided into two or more sec-
tions insulated from each other and from the
earth, a generator of electricity, positive and
negative supply-conductors extended from
the respective poles of said generator along
the line of said railroad, branch conductors
uniting the opposite lines of rails or conduct-
ors of each insulated section of -track or
working-conductor with said positive and
negative supply-conductors, respectively, cir-
cuit-controllers whereby the current for act-
nating an -electrically-moved vehicle is per-
mitted to traverse each of said branches only
while said vehicle is passing over the insu-
lated section of track or conductor connected

with said branch, and resistances located in

sald branch tracks, whereby the resistance
to the passage of current from the generator
to the various sections shall be equal or sub-
stantially equal. | SR

24. A railroad-track havingits oppositelines

of rails or working-conductors electrically

insulated from each other, two electric sap-
ply-conductors which unite said opposite lines
of ralls or working-conductors, respectively,
with the opposite poles of a generator of
electricity, the two poles of the generator be-
ing connected, respectively, with opposite
ends of the two supply-conductors, and two
circuit-controllers, one in each of said con-
ductors, which are simultaneously actuated

to admit an operative electric current to said

track or to interrupt the same.
25, In an electric railway, a working-con-
ductor composed of insulated sections, in

supply -conduetors, branch conductors con-

necting the supply - conductors alternately

with the successive working-conductor Sec-
tions, electrically-actuated switches in said

5

75

8-:_3'

90 -

95

100

105

110

combination with an electric generator, two

115

branch conductors, the said switches consist-

ing of the armature and switch levers, alow-
resistance magnet in normally-open cireuit,
but put into circuit by movement of its ar-
mature and switch levers, and a high-resist-
ance magnet acting upon the same armature
and in a normally-closed circuit between the
supply-conductor and working-conductor sec-
tion. | |
In testimony of which invention I have
hereunto set my hand. -
- RUDOLPII M. HUNTER.
Wiinesses:
- ERNEST IHOWARD HUNTER,
S. T. YERKES. '
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