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FREDERICK C. ESMOND, OF BROOKLYX, NEW YORK, ASSIGNOR TO TIIE
ESMOND ELECTRIC TRACTION COMPANY, OF WEST VIRGINIA,

 CLOSED-GONDUIT ELECTR!C-RAILWAY SYSTEM.

SPECIFICATION felmmg palt of Letters Patent No. 5951, 534 dated December 17, 1895.

Application filed Aprl 12, 1895.

Serial No, 545, 439 {No model)

To all whom ¢ ma J COTLCCFTL:

Be it known that I, FREDERICK C. ESMOND,
a citizen of the United States, residing at
Brooklyn,county of Kings,State of New Y ork,
have 111?@111:6(1 certain new and useful Im—
provements in Closed-Conduit Electric-Rail-
way Systems,of which the following is a speci-
ﬁCdthﬂ |

The present nn'entmn relates to a closed-
conduit electric-railway system.

Various systems have heretofore been de-

viged, in which current is fed to the propel-

ling-motors from an insulated supply-con-
ductor through working conductor sections
or points, which are insulated from omne an-
other and normally disconnected from the
supply-conduetor. Various forms of switch-
ing devices have been devised for connect-
ing the working sections or points which are
under or near a car to the supply-conductor,
so that these are the only live working sec-
The difficulty with these systems here-
tofore, from a practical standpoint, has been
chiefly due to the connecting-switches and

means for operating them 1 in ‘[he manner de-

sired and intended. |
My invention aims to overcome these diffl-

culties and to furnish a practically reliable
and satisfactory system of the general char-

acter described.
In the accompanying dmwuw% Figures 1,

2 and 3 show In diagram 1110{:11ﬁec1 f01 ms of the'

invention, and Fiﬂ 4 shows in detail an ac-
CesSsory art ;mnemem on the car which some-
times will be used

In the drawings, C C' represent the wheels

of atruck or locomotive driven by one ormore

electric motors connected to the axlesin any

desired manner. One such motor 18 repre-
sented at M, having one terminal grounded
through the fruckand rails T, as is customary
in the single-trolley system mnow in general
use, while its other terminal is maintained 1n
circuit with an insulated supply-conductor 5
by a special arrangement of switches and col-

lectors constituting the principal feature of

the invention. 1tis, however, not necessary
that the return branch of the circuit be formed
through the rails. The invention 1s equally

applicable to an all-metallic circuit or to one

in which the sectional conductor system 1s

| used in both branches of the motor-circeuit.
In Fig. 1, a b o' b’ represent a series of work-
ing conduetor-sections which are joined elec-
t1"1<3:5ﬂl§ in pairs by a series of conductors c.
In each such connecting-circuit there 1s m-
cluded an electloman‘net, and a switch s
&e., is joined to each conductor ¢, so that cur-

rent flowing over the switch may pass to sec-

tions & b’ through the magnets, and to sec-
tions ¢ ¢ yithout influencing the magnets.
The working conductor- %eetlons are 111&:11]::1‘[{3(:1
from each other and are disconnected fmm
the supply-conductor at the switches s s/, ex-
cept as the latter are closed temporar ﬂy by
the magnets, as hereinafter described.

If it be assumed that the caris travelingin
the direction of the arrow, Fig. 1, and the rear
switceh & is closed, as sh(m n, 1t will be evident
that if the w 0111111;:; 56(3110113 be connected in

alternate pairs, ¢ ¢’ 0 0/, and to the motor,

then the motor-circuit will be divided, and
the current taken from the supply-conductor
S8 over the switeh s will flow to the motor
partly through magnet M’ and working sec-
tion O and p‘nﬂv ‘Lhwuﬂh magnet M-, so that
the advance gwiteh s’ will be thrown hefﬂle
the switeh s opens.

In my invention a special arrangement of
collectors on the car is used, bringing about
this division of the motor-current For operat-

ing the pick-up magnets successively. Korv
11115 purpose 1 use ovella.ppmﬁ sets of eol-

lectors, or, as they may otherwise beregarded,

a colleetm with overlapping sets of eontact—
makers, the purpose of one set being 1o con-
nect the sections corresponding to« Yol
the other set connects the sec Tons blf when
the proper time comes for closing the circuit
of an advance pick-up magnet so as to oper-
ate the eorresfpm],dmn snzteh

In Fig. 1, e e’ represent one sctof collectors
comleetcd eleetumlls , as shown, and e° ¢’ a
second overlapping set. The parts are shown

in the position which they occupy just as they

close the (311@11113 of the advance magnet M-
The switch s'is drawn open, to illu strate more

clearly the division of the current flowing

from the main conductor through the rear
switeh 5. Current passes thrmwh the last-

, while
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named switeh and divides at the point £, part |

flowing through the collectors e ¢/,
section «', magnet AM>, collector ¢°, and to the
motor. The other branch from the part 7 in-
cludes magnet M', contact ¢°, and so-on to the
motor. At this moment, then, the two mag-

working

branches will have a substantially equal re-
sistance. 1 have assumed that the current
passes to the motor over the lead ¢, connected
to the collectors ¢* ¢’ If desired, however,

the collectors ¢ ¢ may be connected directly

to the motor, as at ¢, so that the currentflow-
Iing from section ¢ may again branch, part
flowing through the magnet M? and part
through the dirvect connection ¢'. If this is
done, the resistance of the latter path will be
made such as not toshort-cirenit the pick-up
magnet. The conductor - sections and col-
lector-bars will be so proportioned as to con-

nect the sections in the manner described.

FFor example, with a twenty-four-foot car I
use conductor-sections substantially four feet
long, making eight feet between the switches.
The “total 01513110@ between collectors e ¢”
would then pwtemb]‘} be ’rc,n fect, the space

between collectorse e and ¢ ¢? bemg approxi-

mately six feet. Inthis fioure, B represents
a secondary battery which may be connected
into the motor-circuit by the switch s° for
charging, and may be used for lighting pur-
poses, or for 1)1(,,]~Lmﬂ up the SWltrchﬂs 1n case
the line-current fails.
that the switeh s?
battery-circuit,then, as the partsare arranged
in this figure, the battery would be closed
through the maﬁuet M=

In I‘lﬂ. 2 a &11“{111:11 arrangement 18 shown
with some modifications. IIele pairs of con-
tact-points « 6 ¢’ " arc used instead of the
longer sections of Iig. 1. The collectors e ¢
& & are correspondingly lengthened, so as
to bridge the wider spaces 1)etwr1811 th(, COn-
ta.ct- pomts The points are connected in sue-
cessive pairs by conductors, including the

magnet M M’ as before, and the collectors

are arranged so as to connect the points mo-
mentarily in alternate pairs « « 6 ', as in
Ifig. 1, when a new switeh 1s to be thrown.
In Ifig. 2 the parts are shown in a different
position from Iig. 1, with two of the switches
closed. Assume that the car has advanced
so that the collector ¢ rests on the point ¢,
the collector e engaging point b and collector
¢ the point 0. Then there will be the same
division of the current from the switch s', as
heretofore explained, one branch passing
from point b, by the collectors e ¢/, to point
b', through the magnet M? and to the motor.
The other path from the switech s’ passes
through the magnet M= collector ¢, and to

thrown, while that portion of the current
which flows through magnet M* holds the lat-
ter switch closed. In thls fig ure the motor
connection corresponding to g, Kig. 1, is

| cated 1 a dﬂf(}l ent position.

nets are in multiple, and each of the motor | nected between the colléctors e ¢

rangement 15 shown.

Assume, for example,
18 thrown so as to close the

The advance switch will then be

shown open at the switch s°. When closed
the circuit is formed through the battery and
resistance R.

The arrangement shown in Ifig. 3 1s similar
to that in I‘w 1, except that the battery is lo-
It is now con-
and the
motor, and preferably has a small resistance
in series with 1it. When the battery-circuit
18 closed, 1t therefore forms a shunt to the
normal motor line-cireuit.

When an arrangement like that of Ifig. !

18 used 1t 1s desirable that a small resistance

be Included 1n that branch of the motor-cir-

cuit directly connecting the rear pair of col-

lectors and the motor. In Kig. 4 such an ar-
Ilere the motor con-
nections ¢ ¢' each have a double set of con-
tacts, the circuit of one of which includes
the necessary resistance. A switch s° 18 ar-
ranged -as shown, so that when the car is
moving to the right the switeh will stand in
the full-line position, putting the resistance
r in eircuit to balance the resistance of the
advance pick-up magnet. When the carv
travels in the opposite direction, the collec-

fors e° e Will of course, be the rear set, and
{ the switch s® is thrown to the dotted-line po-

sition, so as to cut the resistance Gu’r of. the
lead ¢" and include the resistance ' in lead
. In this last figure the battery has onc
terminal connected to the collectors ee’, and
a switch 1s provided for connecting the sco-

ond terminal either to ¢ or ¢, as may be de-

sired. |

The relative arrangement of the workine
sections or points and their switches with
the collectors on the car is the principal
novel feature of the invention and furnishes
an effective and satisfactory means for clos-
ing and holding up the necessary switehes at
all times, no matter where the car may stop.
A fmthel advantage of the mlmwemem 13
that the cwurent ﬂcms through {he magnets
in the same direction just before and after
the switches are closed. Iforexample,in IFig.
1 1t will be noticed that the magnetizing-cur-
rent,applied to the magnet M* from the switch
s, flows through the magnet in the same direc-
tion as the flow of the line-current after the
switeh s is closed. This avoids certain ob-

Jjections characteristic of othersystems which

have been proposed, 1n which there 18 a ve-

| versal of the current in a part or the whole

of the pick-up magnets.

In using the word ‘““sections” in the claims
hereinatter made 1 111(3:;1,11 to cover the short
seetloﬂs shown 1n Fig. 2, sometimes called

““contact-points,” as well as the longer rail-
sections shown in the other figures.

-~ What I claim as new, and desi‘re to secure

by Letters PPatent of the United States, is—

1. The combination of a main supply con-
ductor, working conductor sections normally
out of ecircuit with the supply conductor.
electro-magnetically operated switches for

Jie
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coupling the working seections in civeuit with |

the main conductor, m1d collectors on the car
overlapping one another in a fore and aft di-
rection, for establishing a circuit through the
pick-up magnet of an advance conductor
section, as &et forth.

2. The combination of a main cenduetor
2 smﬂle row of working conductor sections
nmﬂnany insulated from the main conductor
and from each other, electro-magnetically
operated switches for eouphnﬂ the working
conductor sections femporarily into 011101111:

with the main conductor, and collectors on !

the car overlapping each other in a fore and

30

)
LI

40

aft direction,for establishing a circuit through
the pick-up magnet of an advanced section,
as set forth.

5. The combination of an insulated sup-
| lectors forming a division of the motor cur-

p]}f conductor, working conductor sections,
switches for eonneetmn the working sections
with the supply conductor, maﬂnets for op-

erating the switches whose coils form part of .

cirenits connecling succeeding working sec-
{ions 1n pairs, :zmd_ overlapping sets of col-

lectors on the car, connecting alternate work- |

ing sections in pairs, for completing a circuit
through the pick-up magnet of an advance
section before the %ntch of a rear Sectlon 1S
opened, as set forth. q

4. The combination of an insulated SUp-
ply conductor, working conductor sections,
switeh oper Ehtlnﬂ m‘lﬂne‘ts whose colls join the
conduector _,eetmm:, in pairs, and sets of col-
lectors on the car, one of which bridges a
oiven working Sectwn and the second %ectlon
in advance, At the time when the switchofan
advance section is thrown, while a second set
overlapping the fNrst set, bl‘idges under the
same conditions, the remalning sections of
two suceessive pairs of sections, as set forth.

5. The combination of an insulated sup-
ply eonduector, working conductor sections,
magnets whose coils connect the sections in
pairs, and collectors on the car forming a di-
vision of the motor current for aetuatmﬂ the
pick-up switches between paths of substan-
tially equal resistance, one of which, start-
ing from a given switch passes from one of a
pair of sections through the magnet of an ad-
vance sectlon, while the second path passes
through the magnetof the first named section,
wherepy the magnets of successive sections
are in multiple at the time the switch of an
advance section is thrown, as set forth.

el le T PSR S| -

6. The combination of an insulated sup-
ply conductor, working conductor sections,
magnets whose coils join the working sec tlons
in pairs, and collectors having c{}ntf«mct—mak-—
ing parts adapted to engage Smml’ta;ne(mslv
four of such conductor seeuons or points and
form multiple cirecuits between the supply
conductor and motor; one branch including
the magnet of a given section, and the ether
the maﬂnet of an advance sectmn, as set

forth. |
7. The combination of an insulated sup-

ply conductor, working conductor sections,

switches for eonneetmﬂ' the different sections
with the supply conductm conduetors join-

ing the working sectionsin pairs and includ-
| ing an electro-magnet between one such sec-

twn and. the cmresl)ondmﬂ switch, and col-

rent and plaemﬂ' the magmnet coil of an ad-
vance section in multiple with the magnet of
a rear section, the connections being so made
that current fiows in the same direetien in the
magnets just before and after a given S‘Wlt(}h
18 elosed, as set forth.

8. The combination of an 11131113’06(:1 Sup-
ply conductor, working conductor sections,
switches and mag nets for operating bhe
switches, whose coﬂs connect the conductor
sectlons in pairs, overlapping sets of collec-
tors for forming a division of the motor cur-
rent, and acmatmﬂ the switeh of an advance
SBCth]l by 13]11‘0“&7111@ its magnet in muliiple
with the magnet Of a Pr eeedmﬂ section, a bat-
tery connected at one teummbl to one such
set of collectors, and means for connecting the
other terminal of the batieryin themotor cir-
cuit, or to the second set of collectors,
1'01’*1311

as set-_

60
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9. The combination of an insulated Sup- |

ply conductor, working conductor sections,
switches and magnets for operating the
switehes, with a double set of overlapping col-
lectors leading to the motor, and a switeh for
including a resistance in the circult belween
the motor and the rear set of collectors in
either direction of motion of the car, as set

torth

In witness whereot I have hereunto set my
hzmd this 8th day of April, 1895.
FREDERICK C. ESMOND.
Witnesses:
3. B. HuLL,
A. F. MACDONALD.
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