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To all whonv 1t may conceri:

Beit known that I, FREDERICK C. ESMOND,
a citizen of the United States, residing at
Brooklyn,county of Kings,State of New Y ork,
have invented certain new and useful Im-

provements in Closed-Conduit Electric-Rail-

way Systems, of which the followingis aspeci-
fication. - '

My present invention relates to an electric-
railway system in which there are exposed
working conduector sections or points which
are normally disconnected from the supply
conductor or feeders, but are brought into
electrical connection therewith by electro-
magnetically - operated switches whenever &
car happens to be over or near a given sec-
tion or sections. Railways of this general

-description are well known in the art, but

have not heretofore been adopted in practical
commercial use. Thechief difficulty has been
in securing reliable means of making the nec-
essary temporary connection between the
working sections and the supply-conductor, so
that on the one hand there will be no break
in the motor-cireuit through failure of the
switches to work, and on the other hand no

failure to disconnect the sections, so as to

leave them clectrically dead after the car has
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passed.
The present
novel features which I have designed in the

belief that the system will operate satisfac-

torily in actual service. The system will be
explained and the invention defined herein-
after, I may say, however, briefly, that the
working conductor-sections are divided into
sets of three, preferably arranged one after
the other in the direction of the line of travel.
A switeh is provided for each set of sections
and an electromagnet for connecting the sec-
tions with the supply-conductor and main-

taining the connection during the proper in-

terval, while a special arrangement of col-
lectors on the car forms a branch cireult
through the magnet of an advance set of sec-
tions, 80 as to close the switches successively
and insure the intended operation of the

- systent.

In the accompanying drawings, Figure 1
illustratesarailway systemin diagram. lkigs.

2 and 3 similarly illustrate somewhat modi-

arranged in sets ol three.

invention provides certain

fied forms of the invention, and Fig. 4 illus-

trates diagrammatically the way in which the
switeh-boxes are arranged with reference to
the track. |

Referring first to Fig. 1, A is a supply-con-
duetor or feeder on which the desired poten-

tial is maintained by the generators at the
station. The supply-conductor may be insu-
ated and located in any desired manner and
at any convenient distance from the track.
Working conductor - sections are provided
which ordinarily, in a street-rallway, will be
exposed on the surface of the street, though
they may be arranged in a number of differ-
ent ways known in the art. The sectionsare
The sections ot
one such set are marked in the drawings « 0
¢, while the sections of an adjacent set are
marked « &' ¢’. Current passes from the
working sections to the motor M and returns,
as illustrated, through the car-wheels B and
rails R.

but this is not essential to the invention, and
may be formed in a variety of other ways.

Switches S 8§ are provided, one for each sec-

tion, and adapted to connect the working sec-
tions with the supply-conduector when closed
and to disconnect them when open, as will be
understood. The switches normally stand

under theinfinence of gravity, or aspring s, in
“the position shown at S with the working sec-

tions disconnected from the supply-conduc-
tor. When the switeh is closed, cireuit to the
working sections is established through a con-
tact?. TForeachsetofsectionsthereisanelec-

tromagnet m m’, having a winding connected

at one end to the central conductor-section of
each set, as at b 0" and at the other terminal

Joined to the remaining sections of the set, as,

for example, a ¢. A special arrangement of

collectors is nsed on the car for connecting-

the working sections with the motor, which,
as will be hereinafter explained, forms the
necessary circuit through the magnet of an
advance set of working sections, so as to close
the line-switches at the proper time. In re-
ality the parts used for this purpose consti-
tute a single collector connected to one poie
of the motor, but for convenience in defini-
tion and in explaining the invention I de-
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The return-cirveunit is therefore like -
that of the ordinary single-trolley system:
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tions.
~the double collector E I, bridges under the

- seribe them as double collectors, of which one
comprises the rollers or sliders D D', so spaced

that when the parts are in the 1)08]t10]1 seen

Cin Fig. 1 ﬂ](}j bridge the adjacent end see-

t1011<5_ ¢ & of Lwo,mlgaceutsots of working sec-
- 'I'he other collector, or other part of

- same conditions- the central sections 6 0" of

.10
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the like sets of sections.

n Iig. 1 in the position which they occupy

just :lft(‘:l the circult 1s completed through

the magnet 1" of an advance set of- see‘rmns

_thouﬂh the corresponding switch S is shown

open in order that it may be better contrasted
with the showing at S.
current i1s fed from the supply-conductor

throughtheswiteh 5,and thendividesthrough

~multiple paths of substantially equal resist- |
ance leading to the motor.
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the switeh S/,

-~ Onepath may be
traced through the magnet m, section b and
collector K. T'he other path passes through
the remaining three working sections

ing sections a' 0.

- As soon as

maln‘mlned closed 11111311 the collectors leave
the section 0'. Before this happens, however,

~as will be undelsteod still another ‘SW‘ltC]l

will have been thrown in the manner alre ady
explained. | -

FFor closing the line-switches at any tlme
as, for example when the main circuit ]lﬂfa
been broken s0. as to de-energize the mag-

nets, a storage-battery I or other source of

electromotive force is usually carried on the
car. The switeh S° is arranged to close the
circuit of the battery thr ouﬁh the collectors
D D’ joined to one terminal and the collec-
tors K K’ to the other terminal.
may be charg ed when necessary by the line-
current.

1The modification in Fig. 2 demands only
brief explanation, since 313 corresponds in all
respects with Fig. 1, except that the working
conductors a b e, &0, are shown as 51101'
contact - points w hich will be mounted on

-switch-boxes along the line of travel, set the

necessary interval apart. The ar 1"':51110"@111611L
of the pick-up magnets and sw 1tche:5 18 the
same as before. Thecollectors are formed of
sections of some considerable length as com-
pared with those in Iig. 1, and as indieated
m dotted lines D D' may form a single sec-
tion.

In the mochﬁ(*atmn shown 1n Fig. 3 there is
present the same arrangement of working
sections divided into sets ¢ b c, a b ¢, and
collector-bars, as shown in I‘w 2. In this
case, however, one terminal Of the magnets

cludin

por

Theparts are shown | inel

- In this position the

| O 1
- which rest tlm rollers D D L” in series, in-

- cluding alsothe magnet 7' between the w ork- [
The result will be to close
~T'he collectors D D’ are shown |
~connected to the motor through a switch S*
~and . a resistance of comparatively small
amount », preferably about equal to the re-
sistance of one of the magnets.
~ the switch §' is elosed, the line-current will:
be fed to the motor £y mwh it, and in pass-
g through the magnet m' the switeh will be

The battery
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1s connected to the end section of each set, as

at ¢, while the section 6 is connected to an
111tem19dlate point in the coil. With the

parts as shown, with the switch S closed, the

main circult dnldes as before, one pmh - -

g a portion of coil m,; contact-point 0,
contact-point O, a part of coil m/,
1t ¢, and to the motor. The other path
udes the whole of magnet m,
point ¢, and to the motor.
resistance of the magnetsis divided substan-

| tially equally between the two paths, as in

Kig. 1, though In & somewhat different man-
ner. Thischange is the only material differ-

contact-

contact-
In this case the

~ 1

ence from the modification of Ifig. 1, and the

operation will be readily understood.
-+ In Fig. 4 the rails R of a double-track road
~ The supply-conductor A is ar-
ranged between the tracks and at the proper
Intervals are switch-boxes P, each of whichi
~will contain one switch and magnet for a sin-
and magnets

are shown.

gle-track road, or two switches
f01 a double- tmelx road. To the sw 1‘[011—1;)0\

lead connections o 0’ 0° which conneéct the
~working-conductor SGCthllS or 1)0111’[5, asmore

fully dc,scrlbed in explaining Fig. 1.

0o

‘What I claim as new, and desn*e to secure

-bV Letters Patent of the United States, 18—

. The combination in an electric 1**&1lwm

io_f a supply conductor, working - conduetor
sections or points ﬂrrmnged in. Sets_of three,

switches and magnets for operating the
switches with double collectors so arranged

and spaced with reference to the conductor
~sections that one spans the adjacent end sec-
tions of adjoining sets of conductors, while

the second spans the central sections of the
sald sets for establishing a circuit through the
magnet of an advance set of sections, as set
forth.

2. The combination in an electric railway
of a supply conductor, working conductor
sections or points arranged in sets of three,

a switch adapted to connect all three sections

making up each such set to the supply con-
ductor when closed, and an electro-magnet
for each switch having an energizing coil con-
nected between at least two of such sections
when the switch is in the open position, as
set forth.

5. The combination in an electric railway
of a supply conductor, a series of working sec-
tions or points arranged longitudinally one af-
ter the other in the direction of the line of
travel, and divided into sets, each of which
comprises three successive sections, switches

adapted- to connect the different sets of worlk-

ing conductors to the supply conductor, mag-
nets for actuating the switches having a coil
connected between two atleast of the sections
of each set when the switches are open, and
collectors on the cararranged to form a circuit
from a livesection of one suchsetthrough the
magnet of an advanceset of sections for clos-
ing the cor respondm advance switch, as set
f01 th. |

4. The combination in an electric railway
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of asupply conductor, W{)rkmﬂ conductor sec-
tions arranged in sets of th*ree, a magnet and

switeh foreach such set, and eﬂllectors on the

car forming multiple pa-ths to the motor at the
time when an advanced switeh is to be closed,

one path including the magnet operating the
switch of a rear set of seetwns and the Othetr

the magnet of an advance set of sections for

closing the corresponding switch, as set forth.

5. The combination in an electric railway
ot asupplyconductm* working conductor sec-
tionsg or points arranged 1n sefs of three, mag-
nets and switches for connecting the sets of
working eonductor sections mth the supply
cond. 11{31:01*;. and collectors on. the car resting
on foursections and forming multiple clrm_uts
from the supply conductor at the time when
the magnet of an advance set of sections is
enerﬂlzed one such circuit leading direct
from one 5ect1011 to the motor, and the other
civeuit including the remaining three sections
in series, as set forth.

6. The combination in an electric railway
of asupply conductor, working conductor sec-

tions or points arranged in sets of Lhree,_

gwitches for eﬂmwctmﬂ the sald sets of sec-

tions with the supply eanduetor and electro-

mag nets for operating the switches, ‘Lhe cen-
tral section of each set being mnor maﬂy Con-
nected to the end sections of the said set
through coils on the corresponding maﬂnet
as Se't forth |

. The combination in an electric railway
of an insulated supply conduector, working
conductor sections or points arranged in sets
of three, a switch box for each set of sections,

3¢
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located out&lde the track, connections lea,d—- -

ing from the three sections of a set to a switch
b()*{, and a switch for connecting the sections
Wlth the supply conductor, as set forth.

. The combination in an electric railway
of a, Supply conductor, working conductor sec-
tionsorpolnts arrang e in sets Gf three,double

collectors arranged as described, and a bat-
tery or other source of current adapted to be
connected to the different collectors, as set
forth.
In witness whereof I have hereunto set my
hz'md this 20th day of April, 1895.

FREDERICK C. IS“%IO\D

1Wltme&eaes
- B. B. HuLi,
A. F. ,MAC*DO‘Q"ALD.

4

45




	Drawings
	Front Page
	Specification
	Claims

