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To all whom 6 muay concermn:

Be it known that I, RupoLrHE M. HUNTER,
of the city and county of Philadelphia, and
State of Pennsylvania, have invented an Im-
provement in Electric Railways, of which the
following 18 a specification,

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

This application (Case 93) is a division of

ny application, No. 300,585, of February 20,

1889, which is a division of my application,
No. 195,742, of Mavrch 18, 1856.

My object is to provide one or more main
or supply conductors receiving current from
one or more generators combined with one
or more sectional working-conductors and
electro - magnetie counnecting devices con-
trolled by the passage of the motors or cars
over said working-conduactors or in contact
therewith, for controlling the current in each
section of the working-conductors.

My object 15 also to cause the supply of
current to be transmitited over conductors
which do not bear the heavy work to which
the working-conductors are subjected; and,
furthermore, my object is to have such sup-
ply-conductors sultably supported and, if de-
sivred, insulated, whereas the 11?01111119 - GO -
duetor& Aro exposed or bare. The workmn-
conductors are normally connected with the
supply-conductors by branch conductors; but

the current-supply is prefer ablyeontrolled by

the passage of the car, so as to give an 1in-
creased current-supply as required.

My object is also to provide a railway sys-
tem with two supply-conductors and sectional
working-conductors when arranged with two
branch conductors for each section and an
electro-magnetic switeh for each section af-
fected by the current in both of said branch
conductors.

My object is mrthe;_ to provide an electric-
rallway system with two or more generators
of electricity combined with suitable line-
conductors and switches, eiectrically auto-
matic or otherwige, w 11e1=eby the current in

the conduit, making

the line may be changed in intensity or quan-
tity to compensate for leakage or change of
duty.

In the drawings, Figure 1is a diagrammatic
plan view of an electuc railway &ystem em-
bodying my improvements. Xig. 21s a ¢ross-
sectional elevation of a mﬂwa}, showing the

‘road-bed structure and car; and Fig. 3 18 a

modification of the circuits.

D arec the track-rails.

W is the slotted conduit, and contains the
working-conductors P P/, suitably insulated.
The conductors P P/, or either of them, may
be the rails or suspended conductors.

E is the car or vehicle. I is the electric
motor to propel the same.

G is the motor-civenit, and has the regu-
lator g therein.

e is the current-collector, which is carried
by the car and extends 1111*011911 the slot of
o asliding connection with
the conductors P P,

C and C’ are two generators to supply elec-
tricity to the line, and may be coupled up in
multiple or series.

R and R’ are switches, which, when moved,
change the connection of the generators from
multiple to series, or vice versa.

S 1s a magnet to operate the switch R, and
1S eontmned in a shunt s connecting the posi-
tive and negative conductors A B. S'is a
helix, also in said shunt, and having 1ts core
connected by the smteh R’.

V are a series of resistances, over which the
switch-lever R’ is moved, so thatin changing
the connection of the generators from multi-
ple to series the strencrtll of the current of
the second dynamo is only gradually in-
creased to suit the demand. These switches
R R’ might be moved by hand. The multi-
ple connection will suffice unless the atmos-
pheric condition is such that it interferes
with the contacts on the wvarious parts, mo-
tors, circuits, &e.; or,if theline-resistance be-
comes too great, it often necessitates that an
inereased electro-motive foree is required to
lceep the road in working condition; also, in
the case of one or more short branch roads 'Y

- suddenly thrown into working connection by
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- one or more motors 7Z thereon-being put into
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action, the resistance is reduced, but the. de-
mand for current in the system is increased.

The magnets SS” would automatically couple

up the n‘enemtors for quantity or intensity
andadj ust the resistance, to fulfill the require-
ments. It is evident that there may be more
than two generators with similar coupling de-
vices. The switches may be Opemted by hand,
if desired.

Referring to the circuits shown in Fig. 1

P and P’ are a series of workmW-(,ondncbors

arranged along the railway in any suitable
manner, and made in sections, and connected

to the main conductors A B by connecting
branches p, whleh connect the line A with |

sections P, and p’, which connect the line B
with sections P, of the working-conductors.

If desired, P and p’; or either of them, may
be made to increase in resistance as they ap-
proach the generator., Arranged at the adja-
cent terminals of two SGCthl’lS of working-
conduetors are electric switches consisting of
a pivoted armature O, connected by con ductor
O” (having aresmmnee if desired) to the line-
eonduetor A. This cu'matm"e 1s normally held

- out of contact with either section P by springs
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o or weights, and is adapted to be Operated
by two electro- magnets (), attracting it in
opposite dlrectmns. These magnets are re-

spectively in branch circuits electme&lly con--

necting the working-conductors P P’ of a
Section oi the condu@toi*s. Normally a cur-
rent 1S passing over the magnets Q, and
one counterbalances the other; but just at
soon as the motor runs on one of the sections
the magnet Q of that section loses part of its
power, and the othermagnet shiftsthe switeh-
armature and closes the shunt-circuit O’ from

line A to the section P2, on which the motor

18, and forms a free pd,th for the current.
The shifting of the armature also breaks the
branch ¢ of the section on which the motor
18, 80 as to render its magnet inoperative un-
til tlie motor leaves this seetlon. The break-
ing of these branches ¢ is accomplished by
the springs o on the armature-lever O. By
this it is seen that normally the armature is
out of contact with either conduector-section

P and the magnets are in circuit; butassoon

as the power of elther magnet Q 1s reduced
the switch-armature O sh1fts, breaking the
branch g of the magnet corresponding to the
section on which the motor is and closmfr the
conductor O with the said section, Supplylnn‘
full current to the motor. The 1nstant the
motor passes to the next section the switch-
armature O oscillates in the opposite direc-

tion, first righting itself by its springs o, and

then moving by the attr action of the opposite
magnet Q. One of these electro-magnetic
connectmns may be provided to each sectlon
or to every alternate section, as one lever O
acts for two sections. The magnets Q may
attract the armature, which may be made of
soft ‘iron, or a polarized armature may be
used, .both constructions being shown in Fig.

414,050

1. The same action results with the motors
running in either direction.

By makmw the line-conductors sepm ate
from the Workmn'-conduetors they may be
thoroughly pmtected, and, not having the se-
vere usage of the worlunmcenductors there
will be less liability to leakage. Whenasec-
tion of working-conductor 1leeds repairing, 1t
may be removed without disturbing the main
or line conductors, or the 1ine-conduet0rs may

be changed or tapped for auxiliary uses, as a

branch road, without interfering with the

working-conductors, and these additions or

chmwes may be made while the electric rail-
way 1s in operation.

The line-conductors may be bare or insu-
lated wires, and may be hungon poles, buried
in the ground, or placed in the conduit.

It is evident that one working-conductor
independent of the rails alone may be used,
as the rails may form the return-circuit, as
shown in Fig. 3, in which similar letters of
reference correspond to similar parts of Kig.1.

I do not limit myself to mere details of con-

struection, as they may be modified in various

ways without departing from my invention.

Any matters shown but not claimed are not
dedicated to the public, but form subject-
matter of my application of which this 18 a

‘division,and also my applications No. 171,625,

of 1885, No. 192,187, of 1886, No. 205,770, of
1886, No. 214,309, of 1886, No. 215,199, of 1886,
and No 215, 200 Of 1386.

Having now deserlbed my 111*&*6111:1011 what

I claim as new, and desire to secure by Let-

ters Patent, 1s—
1. In an electric railway, the combination
of the main or traffic rails, a slotted conduit,

one or more longitudinal Working—eo11(1116‘501‘5 |

arranged along the railway within the con-
duit and divided into sections, one or more
continuous main or supply conductors nor-
mally connected with each of said sections
of working-conductors, a source of eclectric
supply connecting with the main conductor,
and a motor mounted upon a car traveling
upon said ftraffic-rails and provided with
suitable current-collecting devices extending
into the conduit and bearing upon said lon-

‘gitudinal working conductor or conductors.

2. In an electric railway, the combination
of the main or traffic rails, a slotted conduit,

a longitudinal working-conductor arranged

parallel to but independent of the traffic-
rails and located within the conduit, a sup-

ply or main conductor also e\tendmo longi-
tudinally along the railway, electrical con-

nections between the main and working con-

“ductors and independent of the traffic-rails,

and an electric motor mounted on a car trav-

eling upon the traffic-rails and provided with

Sulbable current-collecting devices extending
into the conduit and bearmwa@amst the 1011-

‘gitudinal wmkmn‘-conduetor

- 9. In an electrlc railway, the combination
of the main or ftraffic rails, a longitudinal
sectional workmmeonductor arrmwed pmal—
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lel to but independent of the traffic-raiis, a
supply or main conductor also extending lon-
gitudinally along the railway, electrical con-
nections between the main conductor and
each section of working-conductor and In-
dependent of the traffic-rails, switches for
connecting either of two adjacent sections

~of working-conductor with the supply-con-

ductor, and an electric motor mounted on a
ear traveling upon the traffie-rails and pro-
vided with suitable current-collecting devices
bearing against the longitudinal working-
conductor sections.

4. In an electric railway, the combination
of electric conductors extending along the
line of the railway, traveling electrically-
propelled vehicles receiving current from
said conductors, two or more stationary elec-
tric generators for supplying electric current
to the electrie conductors, and switches and

circuits for coupling said generators in series

or multiple with respect to each other, and
at all times maintain them in series with the
electriec conductors extending along the raii-
way and electrically - propelled vehicles re-
ceiving current therefrom.

5. In an electric railway, the line-conduct-
ors in ecombination with two or more station-
ary electric generators, and switches for coup-
ling said generators up in multiple or In se-
ries with each other and with line-conduct-
ors, and resistances controlled by said switches
and adapted to be thrown into circuit when
said generators are coupled in series.

6. In an eleetrie railway, the line-conduct-
ors in combination with two or more station-
ary electric generators, and switches for coup-
ling said generators up in multiple or in se-
ries with each other and with the line-con-
ductors, and resistances controlled by said
switehes and adapted to be thrown into cir-
cuit when said generators are coupled In se-
ries, and means to vary the amount of said
resistances, substantially as and for the pur-
pose specified.

7. In an electric railway, the line-conduct-
ors in ecombination with two or more station-
ary electric generators, and electrically-actu-
ated switches controlling the variationsin the
line-current for coupling said generators up
in multiple or in series with each other and
with the line-conductors upon the line-cur-
rent becoming unsuited to the variations in
resistance put upon the line, substantially as
and for the purpose specified.

8. In an electric railway, the line-conduect-
ors in combination with two or more electric
generators, switches for coupling said gener-
ators up in multiple or series, resistances
thrown in or out of circuit by said switches,
and electrical devicesto actuate said switches
controlled by the varying resistances on the
line, substantially as and for the purpose
specified. .

9. Im.an electric-railway system, the comi-
bination of continuous main conductors and
working-conduetors normally connected with

said main conductors, from which working-
conductors the current is taken by the mo-
tors, a pair of electro-magnets respectively
in electrical circuit with the working- con-
ductors of two adjacent sections, and the ve-

turn or opposite main conductor, and an ar-

mature adapted to be actuated by sald mag-

nets to close a second electrie connection

with the main conductor and itsadjacent sec-
tion to supply an increased current to the
working-conductors when in cireuit with a
passing motor, substantially as and for the
purpose speciiied.

10. In an electric-railway system, the com-

‘Tbination of continuous main conductors and

working-conductors normally connected with
said main conductors, from which working-

conCuctorsthe current is taken by the motors,

a pair of electro-magnets respectively in elec-
trical circuit with the working-conductors of
two adjacent sections, and the return or op-
posite main conductor, and an armature
adapted to Dbe actuated by satd magnets to

‘break the circuitof one magnet and also close

a second electric connection with the main
conductor and its adjacent section to supply
an increased current tothe working-conduet-
ors when in ecircuit with a passing motor,
substantially as and for the purpose specified.

11. The combination of the line-conductors
A B, working-conductors ¥ P’, electro-mag-
nets Q Q, armature O for closing an auxiliary
circuit from conductor A toworking-conductor

P, branch circuits g, containing said electro-

magnets Q Q, wire O’, and circuit-breakers
q’ 0, to control the cireuits ¢ O/, substantially
as and for the purpose specified.

12. In an electric railway, the line or main
conductors in combination with a sectional
conductor, a branch connecting one main
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conductor with one section of the working-

conductor, a second branch connecting” the
section with the other main conductor and
containing an electro-magnet,and an auxiliary
circuit-closer actuated by said electro-magnet
to supply a stronger current to the section
when the motor is upon it, substantially as
and for the purpose specified.

13. Tn an electric railway, the combination
of an electrically - propelled vehicle, a sec-
tional working-conductor, a continuous line-
conductor, interposed resistances betweenthe
line and working conductor sections, and
automatic devices controlled by a vehicle
making contact with a section of working-
conductor to reduce the resistance between
the line and working conductor section.

14. In an electric railway, the combination
of an electrically - propelled vehicle, a sec-
tional working-conductor, a continuous line-
conductor, interposed resistances between the
line and working conductor sections, said
resistances increasing as they are nearer to
the generator to malke the current passing
over them equal, and automatic devices con-
trolled by a vehicle making contact with a
section of working-conductor to reduce the
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resistance between the line and workmﬂ' con-
ductor section.

15. In anelectric railway,a main conduetor

and a sectional working-conductor, in com-

bination with permanent eleetrlcal connec-

tions between main-conductor and working-

conductor sections, additional circuits be-
tween the main- conductor and working-con-

duector sections, and switches in sald addl-'
tional circuits.

16. In an electrical Ia,llway, a2 main con-
ductor connecting with a source of electric
supply, and a S*ﬂctlon&l working-conductor,
in combination with perma,nent electrleal
connections between the main-conductor and
workmmeonductor sections, having increas-
ing resmtances as they approaeh the source
of electric supply, additional circuits be-
tween the main-conductor and working-con-
ductor sections, and switches in said a,dfh-
tional circuits.

17. In an electric rmlwa,y, a main con-
ductor and a sectional working-conductor, in
combination with permanent electmcal con-
nections between the main-conductor and
working-conductor sections, additional cir-
cuits betw een the main- eondnctor and work-

ing-conductor sections, and electro ~ma0*uet10 |

sw1tehes 1n said addltlonal circuits.

13. The combination of two main con-
ductors with two lines of sectional working-
conductors, electrical connections between

said md,m-lme conduetors, respectively, with

one of said lines of sectional working-con-
ductors, a circuit-controlling switeh in said
eonnectmﬂ—c]rcmts with one of said line of
Workmﬂ*-eonducton an electro-magnet to op-

~erate said switeh, and a cireuib eonneetmﬂ*
sald main conduetors and including the elec—- |

tro-magnet.

19. The combination of a main or supply
working - conduector

eonduetor a Sectional
therefor, a return- cireuit, a 50111 ce of eleetrle

oy

|
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| supply connecting with the main conductor

and return—cu'emt an_ electrically-propelled 45

vehicle receiving current from the working-
conductor and. retum circuit, connectmfr-clr-
cuits between the main eonductor and Sec-

tions of working-conductor, and electro-mag-

netic switches in parallel eonnectlon with the
motors on the electrically-propelled vehicles
for controlling the current to the sectmnal

| Workmﬂ'-condu ctor.

20. The combination of positive and nega-

tive conduector arranged along a railway, elec—
trically-actuated cars therefor receiving cur-
rentfrom said conductors, a supply-conductor

and electro-magnetic devices in parallel with

‘the motor on the car and controlled by the
Passage of the car toconnectthe positive con- 6o
ductor with the supply-conductor to mcrease
the current passing to the car.

21. In an electric railway, the combination

of electric conductors extending along the
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line of the railway,traveling electmeally—pro— 05

pelled vehicles receiving current from said

conductors, two or more stationary electric

generators for supplying electric current to

| the electric conductors, switches and circuits
for coupling said generators in series or mul-

tiple with reS];)eet to each other and at all

| times maintain them in series with the elec-
along the rail- .

tric conductors extending
way, and the eleetrm&lly-propelled vehieles
recerving current therefrom, and resistances
located close to the wenerators and adapted

to be thrown into and out of circuit to com-

pensate for variation in the current pa,ssmﬂ*
to the conductors of the railway.

In testimony of Wthh mventlon I hereunto
set my hand -

RUDOLPH M. HUNTER.

VVltneqses
ERNEST HOWARD HUNTER,
E. M. BRECKINREED.
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