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To il whmm it ma 1 CONCEFI:
Be it known that I, FREDERICK C. ]ﬂS\IO\TD

a citizen of the Umtul States, residing at
Brooklyn,county of Kings, State of New Yor k,
have invented certain new and useful Im-
provements in Closed-Conduit-Railway Sys-
tems, of whichthefollowing isa specification.

The present invention comprises improve-
ments in closed-conduit-railway systems of
the general character in which there is, first,
a line-circuit comprising positive and nega-
tive supply-conductors; second, working-con-
ductor geetions normally di%mlnmctad from
the line-cireuit, consisting of comparatively
short rail wec‘iwns or p(}mt&, insulated from
one another, and. electrically alive only when
in the neighborhood of a ear, and, third, a
car or train driven by one or more electrie
motors, and provided: with suitable collectors
makmﬂ contact with the working sections,
and provided with some meansfor eomle(,tm o
the working sections successively with ﬂ1e
main line-circuit.

In the varions modifications hierein de-
gseribed it will be observed that the working

sections are connected and disconnected {1*0111 -

the line-circuit by an electromagnetically-op-
erated switeh, so arranged that when the line
is off the maﬂnet--terminal:s are connected to
pairs of Worlmw sections, butwhen the mag-

nets are energi: ed and the switches thmwn -

the working ﬁ@emom constituting a pair, are
no longer connected thr ough the magnet, but
are ]0111(—3{1 respectively to opposite mdeb of
the line-circuif, while the magnet isincluded
in the line-cir cuit for ]101(:1111*0 the switching
mechanism in the desired 1)0%1‘[1011 until the

car passes. Such an arrangement of switch-
ing mechanism constitutes an important fea-
ture of the invention. A va riety of waysmay
be used for energizing the 11130110‘[53 when so
coupled. Ior e‘a_%mple in 1110 ure 1 current
taken to the working sections from one switeh
is fed by the 00119(31,015 to the motors, and by
a shunt to the magnet of an advance set of

sections, while 1n I ig. 6 the magnets are suc-

eessn*el;} energized, so as to plcl«_ up the
switches by cmrent Trom a Cstorwe—-bm;tm} or
other source on the car. So, too, the pairs of

working sections may be arrang ed 1N vVarious
Wwayvs.

In some of the hﬁm*ef; the sections

making up a pair are at right angles to the
track, while in Fig. 5 the ’SG‘CMOH’S are all ar-
ranged long 1{:11(1111&11}7 one after the other in
the duec{mn of travel, each two succeeding
sections constituting a pair normally eoup%d
by the magnet-cireuit, as already .xpl*uned
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Many other modifications also are to be In-

cluded in the invention.

The arrangement herein described 1s espe-
cially adapted to all-metallic supply-cireuits,
thus making the system peculiarly appheable
for alternating currents, though it may be
used in du ect-current STQtems as well.

Figs. 1, 2,3,4,5,and 6 llustrate in diagram
a numbel ol modifications of the mventmn

Referring first to Fig. 1, & represents the
supplying ﬂenemtor which in this case is as-
sumed to 'be an alternating single-phase ma-
chine feeding the mains A B t}n ough a trans-
former T. The secondary mains will supply
the railway for a distance not too great for
economical transmission of power, the sec-
ondaries being multiplied and fed from high-
tension mains through transformers as may
be necessary to upph the entire 1*:111W£w
system. C ' represent the wheels of a car
or locomotive traveling on rails D in the or-
dinary manner. The driving - motors, of
W 111011 there may be cne or more, are shown
conventionally at . Its terminals are con-
nected respectively with collector-bars If B,
attached to and moving with the car and
long enoughto St}mewhat more than span the
(11%13‘111@9 from One set of working sections to
the next. « «a’ and b b’ are palrs of working
sections, here shown as short contact SpO‘Ls
though, as is well known in the art, longer
rail-sections may be substituted. Ordina-
rily the mains ‘A B will be located under-
o1 ound or carried upon poles, while the work-
ing sections will be e\po::.ed on the street-
surface I'or each pair of wor ]1,._111 sections
there is provided a switch s, w -hich nor-
mally stands under the influence of oTavity
Or & spring in a position shown af §'w 1‘[]1 the
line-circuit to the working sections open.
When the switeh is thrown t{) the closed po-
sition shown at s the magnet-circuit jomning
the contact-points is opened at the wnt&ets
e ¢, and the contact-points are respectively
connected to the, supply-mains A B by the
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contact Current then

J and the contacts ¢ ¢

flows from the mains through the contact 7,

(assuming that B is the posuzwe main,) con-
tact-point «, and collector-bar I, and 1‘(—313111‘118
to the megative main through collector I,
contact-point ', the magnet M and contact-
points g ¢', throwing the magnet into the line-
circuit, and holding the switeh closed until
the collectors leave the emwspondinﬂ* COn-
tact-points. The switch s is divided by in-
sulation at the point 7, so as to avoid short-
circuiting the line when in the closed posi-

tion, and so 1s the equivalent of, and may be

regarded as, a pair or set of switches oper-

ated simultaneously by the pick-up magnet.

When the collector-bars touch the (301]‘[.:1(3‘[—

points O 0’ a circuit shunting the motor is
formed from the collector F through contact-

- points e ¢’ and magnet M’ to the collector I,
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~ter the motor-circuit has been broken,

which, of course, will throw the switeh s and
change the circuit connecctions, as alrcady
explained. For picking up the switches at-
oY
when for any reason they are not thrown by
the line-current, a battery 11 or other source
of current is carried on the car,
have 1ts terminals connected to the two- col-
lector-bars, and will, of course, complete the
circuit throungh any one of the magnets where
the car happens to be when the switeh 1s In
the open position.

In Ifig. 2 a system 18 shown very similar to
that already desecribed, except In so far as
the details of the switch mechanism are modi-
fied. One terminal of the magnet-circult 1s
connected as before to one of the contact-
points of each pair, as shown at ¢ and 0/,
and the other terminal is permanently con-
nected to the pick-up switch. When
line-circuit 1s open the switeh rests on a back
contact ¢, so that there is electrical con-
nection between the contact-points of each
pair through the magnets, asinIfig. 1. When
the line is closed this cirecuit 1s broken, the
main B 1s connected to one of the contact-
points through contacts 7 7', and the main

A 1s connected to the other contact-point

through contact £ In this modification
both sides of the supply-circult are normally
disconnected from the contact-points, while
in If1g. 1 there is a normal connection be-
tween one of the mains and one of the con-
tact-points when the pick-up switeches are in
their retracted position. Both arrangements

are essentially the same and are to be in-

cluded within the invention. The other
parts of the modification shown in this figure
correspond to the similar parts in Fig. 1, and
the mode of operation will be readily under-
stood.

In IFig. 3 there 1s a further modification, in
which, as 1n Flig. 2, both sides of the line-cir-
cuit are broken at the pick-up switches. 'The
switeh s' is shown in the open position aund

the magnet-circuit between the points b 0’ is

closed through the contact {, the right-hand
portion of the switch s', and contact{’. When

contacts 0 o' and p p'.
‘in the position seen at's’

which will

the line 1s closed the switeh 18 thrown to the
position indicated at s, joining contact-point
a to the main I3 through contacts m m’, and
joining contact ¢’ to the main A through con-
tacts n n'. The magnet-circuit directly con-
necting the contact-points 1s broken as De-

fore, a,ud the magnet 1lleluded In the madtn

motor-circuit. |

In Fig. 4 transformers TV 1% are provided
for each pair of contact-sections. The motor-
circuit on the secondary of the transtormers
is closed, as shown at the switeh s, through
When the switeh 1is
the secondary trans-
former-circuit is opened at two points and
the magnet - circuit emnplcted between the
letaﬁt—pomt&, by contacts q ¢'.

In all of the modifications thus 1}11* de-
scribed, the contacts of each panr arc ar-
ranged opposite one another in two rows. In
the arrangement shown 1n Fig. 5, an electri-
cally similar system is shown, in which the
contact-sections are all arranged one after
the other in the direction of travel. In this
case a ¢ constitute one pairand O &' a sec-
ond pair. With the exception of this dilfer-
ence in the arrangement of the contact-sec-
tions, the BW}.‘LChlng mechanism is exactly the
same as in IFig. 1. To make contact with
the working sections, overlapping sets of col-
lectors are provided on the car, of which R I
constitute one set and are connected to one

- terminal of the motor, while R* R® comprise

a second set and are connected to the second
notor - terminal. The' switech s 1s shown
closed and the switch s" in the open position to
illustrate the division of the current through
the magnet of an advance pair of scctions.

Starting from the main I3, the circult can bo
traced through contact-point ¢ to the motor,

and back through contact-point «' to the
main A. A shunt-circuit around the motor
is formed through -contact-point 0, magnet
M’, and contact-point &', and will, of course.
throw the pick-up switches successively as
the corresponding contact- -points are bridged
by the collectors.

The modification shown in FKig. 6 differs
from any of those already desenbed only in
the means for throwing line-switches. .\s
thus far explained, 1t has Deen accomplished
by shunting a portion of the line-current
around the 1110t01._ In Iig. 6, in addition to
the regular collector-bars I E’', which arc
joined to the motor, accessory collector-hars
Q Q' areprovidedat each end of the car, which
will in practice be comparatively 51101‘( and
bridge the contact-sections of each pair before
they are reached by the main collector. .\
battery II or other source of current is pro-
vided on the car, and has a switech S by which
its terminals may be connected with either
pair of the accessory collectors, according to
the direction of travel of the car. If the car

be moving to the right, asindicated by the ar-
row, the battery cireuit will be completed
thr 0110]1 the magnet joining the advance pair
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of sections by the collectors Q Q, so that the

gwitch will be thrown and will be held up by

theline-current whenthe contact-pointsreach
One set of accessory

the main eollectors I I,
collectors will be used in one direction and

the second in the return direction of travel, as

will be readily understood. |
The arrangement herein described may be
used both with a direet and alternating dis-

tribution system, and with obvious modifica-

tions may be adapted to alternating systems
of any desired number of phases. One of its
principal advantagesis that it affordsasimple
and reliable arrangement of switching mech-
anism for connecting the contact-sectionswith
both sides of the line-motor circult, so that an
all-metallic cireuit may be used when desired
without multiplying the switehes or the num-
ber of working-conduetor sections, which are
exposed 1n the street. | | |
In using the word ‘‘sections” in the claims
hereinafter made I do not mean to be limited
They
may be short, asis indiecated in the drawings,
and sometimes called ‘“‘contact-points.” This
is the preferrved arrangement, though in other
cases the sections may be of such greater
length as will be desirable in any g1ven case.
What I claim as new, and desire to secure
by Letters Patent of the United States, 18—
1. The combination of line conductors with
working contact sections normally connected
in pairs through a magnet circuit when the
sections are disconnected from line, and a

switch or set of switches actuated by the mag-

net on the presence of a car for breaking the
first named magnet eircult, and connecting
the corresponding contact sections respect-
ively fo opposite sides of the line circult, as
set forth.

2. The combination of line conductorswith
working conductor sections arranged in pairs,
collectors on the ear connected to opposite ter-
minals of the niotor or motors, a magnet con-
nected when de-energized in a circuit bridg-
ing the working sections of each pair, and a
switch orset of switehes actuated by the mag-
net for breaking the first named magnet cir-
cuit, connecting the conductor sections with
opposite sides of the line eirenit, and includ-
ing the magnetin the line cireuit as set forth.

3. The combination of line conductors and
working conductor sections with a switch or
set of switches normally disconnecting the

line conductors from the contact sections, but.

connecting the sections constituting each pair
through a magnet, collectors traveling with
the ecar, and means for forming a circut
through the magnet by the collectors, and
thereby throwing the magnet into line circuit,
as set forth. | |

4. The combination of an all-metallic sup-

- ply circuit, pairs of contact sections, sets of
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collectors connected respectively to opposite
terminals of the motor or motors, a switeh for

Co

each. pair of contact sections, a magnet for
cach switch in a c¢ireuit joining the sections
of each pair when the line circuitis open, and
adapted to throw the switch when energized,
s0 as to break the magnet circuit between the

contacts and couple the latter respectively to

the line conductors, and means for holding
the switch in the position closing the line eir-
cuit while the motor current is being collected
from any given section or sections as set forth.

5. The combination of supply conductors,

‘sectional working conductors between each

branch of the motor circuit and the corre-
sponding supply conductor, the sections be-
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ing normally insulated from the correspond- So

ing supply conductors, switches for coupling

the working sections tothe respective supply |

conductors, and collectors on the car con-
nected to opposite terminals of the motor, and
bridging from one set of positive and nega-
tive sections to a similar set of sections, for
establishing the circuit shunting the motor
for throwing an advance set of working sec-
tions into circuit with the respective supply
conductors. |
6. The combination of supply conductors,
pairs of contact sections, forming sectional
positive and negative working conductors, a
series of switches for connecting the sections
with the corresponding supply conductors, &
magnet for operating each switch, whose ter-
minals are joined to the contact sections mak-

ing up a pair in the open position of the line

switches, and collectors joined to opposite
terminals of the motors, as set forth.

7. The combination of an all-metallic sup-
ply circuit, pairs of contact sections, a mag-
net for each pair of sections normally in cir-
cuit between them, a switch or set of switches
through which the circuit of the magnets 1s
closed, as described, when the line 1s open,
and adapted when thrown, to connect the re-
spective contacts to opposite sides of the line
circuit, and means for establishing the circuit
through each magnet when the carisover the
corresponding contact sections, as set forth.

8. In an alternating current railway sys-
tem, the combination of an alternating source

of supply, distributing mains and transform-

ers with working conductor secticns arranged
in pairs, and forming the positive and nega-
tive working conductor, a switch or set of
switches for each pair of contact sections noxr-
mally connecting the sections through a mag-
net, and means for operating the switches on
the presence of the car, so as to connect the
working sections respectively with opposite
branches of the secondary circuit of the trans-
former or transformers, as set forth.
In witness whereof I have hereuntoset my
hand this 3th day of April, 1895. -
| - FREDERICK C. ESMOND.
Witnesses:
B. B. HuLL,
A. I'. MACDONALD.
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