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To all whom it maly CORCEFrH:
Be it known that I, ERNEST R. ESMOND, ol
the eity, county, and State of New York, have
invented certain new and useful Improve-
ments in Electric Railways, of which the fol-
lowing is a specification. o
My invention has relation to. electric-rail-
way systems in which the conductor - with
which the trolley on the car makes contact 18
divided into sections that are clectrically dis-
tinet from one anotherand are combined with
a ‘pick-up,”’ one
the sections are placed successively in circult
with the source of electrical supply, each sec-
tion after having been thus connected remain-

ing so until the trolley leaves 1t.

The system to which my invention more
particularly refers is one in which the circuit
through the trolley-conductor is maintained
by the agency of an electromagnet energized
by the passage of the car over the section 10
which the magnet pertains, this magnet
(usually a solenoid) serving when energized
o hold its armature (or core) in a position
in which main supply-eircuit or motor-circuit
is closed through the trolley-rail or conductor-
section. | *

The object of myinventionisto render more
sure and certain the action of the magneti-
cally-controlled contact through which the
motor-cireuit is completed. |

T will first describe, by reference to the ac-
companying drawings, the nature of my 1m-
provements and the best way now known to
me of carrying the same 1nto € fect, and will
then point out in the claims those features
which I believe to be new and of my own in-
vention, and which I desire to secure by Let-
ters Patent. -

In the drawings, Figure 11s a longitudinal
vertical central seetion of a portion of one
section of a surface trolley rail or conductor
embodying one form of my improved pick-up
contact. Fig. 2 is a plan of the pick-up box
with the cover removed. Fig. 31s & section
on line 3 3, Fig. 2. Tig. 41s a section on line
Fig. 5 is a longitudinal section of
the joint between two sections of the trolley-
rail. Fig. 6 is a section on line 6 6, Fig. 9.

so Fig. 7 is a plan, with the cover removed, of a
pick-up box, in which the initial movement

for each section, whereby |

indicated at b, Figs. 5 and 6,

' of the motor circuit-closing contact is- ob-

tained through the agency ot a solenoid In & -

closed shunt. TFig. 8 is a'section on line 8 3,
Fig. 7, representing the main contact open.
Fig. 9 is a like section of a portion of the box
representing the main contact closed. Iig.
10 is a section on line 10 10, Fig. 7. Figs. 11
and 12 are sectional views illustrative of the
mannerin which the invention cail be applied
to conduits such as are used in ordinary cable
systems.

The system in its general details is similay
to those systems in which a sectional trolley-
conductor is used in combination. with a pick-
up. I have therefore deemed it unnecessary
to represent the car, the track-rails, and their
connections. -

The trolley-conductor 1s a9 surface conduc-
tor 1aid as a rail longitudinally of the road-
way and between the track-rails.
posed of metallic sections or rails A of in-
verted-U form embedded 1n asphalt or other
suitable non-conducting material a, laid upon
longitudinal stringers B, formed as shown in
cross-section, Fig. 4, these stringers being laid
upon and secured 1o main stringers C, which
are to be secured to the cross-ties of the track-
way, or to be otherwise suitably supported
and held in place. The trolley-rail sections
A are suitably insulated from each other, as
and they form a
housing for the motor-cireuit feeder-wires D,
which are still further protected by being
held in longitudinal grooves formed in a lon-

gitudinal wooden beam also embedded inthe
“asphalt a, Figs. 1

and 4. TFach section of the
trolley-conductor has a ““pick-up” box E con-
taining a solenoid, the coil F of which 1s
tormed by one of the feeders D and the core
G of which serves by its movement to make
and break that circuit. |

The box E is provided at each end with

- flanges ¢, which are secured to and received

between the adjoining ends of the trolley-
conductor rail-stringers, and 1ts cover E' (ot
conducting and preferably non-magh etic ma-
terial) is formed as a continuation of the
trolley-rails, and 1s connected electrically to
the abutting ends of the same by straps d,
Iig. 4. | S

Trom the feeder-wires, as at D', Fig. 2, con-
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nection is made with one end of the solenoid-
coil If, while the other end of the coil is in
communication at D? with the core G, slack-
wire D? being left between the coll and the
core to permit the free and unimpeded move-
ment of the latter.

When the core has dropped to the position
shownin Fig. 1, cireuit of the trolley-rail sec-
tlon to which it pertains is interrupted.
Soon however as the core is raised S0 as to
contact with the cover K, the motor-circuit
1S complete (assuming the trolley-wheel to be
on that rail-section) and will so remain until
passes off from the section. The
coil I being energized will hold up its core
SO as to maintain the contact until the trol-
ley quits the section. Then, the coil becom-
Ing inert, the core will drop of its own weight,
thus breaking the contaect which is made by
its movement. | | |

In the arrangement shown in Figs. 1 to 3
the upward movement
to make the contact is effected by a magnet;
orelectromagnet on the car, which as it passes
over the cover acts to lift by its attraction the
core G. It is my -objeet to facilitate and in-
sure this movement of the core. T'o this end
I combine with it a counterbalance so a1-
ranged that the weight of the core when the
latter is in its lowest position will be about
counterbalanced, the device shown by me for
this purpose consisting of a lever IT pivoted
at d’ to an insulated bearing on the bottom
of the pick-up box, having one of its free
ends (which is armed with insulating mate-
rial,) as for example with the roller 7’ of in-
sulating material extending under the bot-
tom of the core and contacting with the latier
at about its center, and having on its other
free end a weight I’ so proportioned with re-
spect to the leverage that when the lever is
about horizontal and the core is at its lowest
position the weight will Just about counter-
balance the core. Thus when the pick-up
magnet on the car influences the core there
1S but little, if any, weight to lift, and the
weight by its action supplements the attrae-
tion of the magnet to nstantly throw up the
core. In this way the motor-circuit is com-
pleted through the contact controlled by the
core with very great rapidity and certainty.
Rapid initial movement of the core is thus ob-
tained, the combined effect of the magnetic
attraction and the counterbalance being to
carry the core up against the top of the hox
and to a position where it wil] be above and
out of contact with the short arm of the coun-

terbalance-lever beneath, the lever having on

it a stop-piece 7, (of non-conducting mate-
rial,) by which the drop of its weighted end
1s arrested before the core reachesits contact.
The instant the contact is made (the trolley
being now upon the rail-section) the motor-
clreuit is completed, and the solenoid-coi] I,
being in that circuit, holds up the core and
thus maintains the contact until the trolley
quits the section. Then, the coil becoming

556,311

As

contained in

connecting with
has permanent contact with cover K. Under

of the core requisite

and like that weight if is connected,

‘seen 1n Kig. 8.
car enters the section to which the box per--
tains, sufficient current passes over the shunf,

| by it

Inactive, the core (being at this time entirely
independent of and lifted above the counter.

balance-lever)dropsatonce byitsown weight

meeting and bringing up against the cotue
terbalance-lever, which is thereby returncd
to 1ts normal position.

In the arrangement shown in Figs. 7 to 11,
inclusive, the initial upward movement of
the core is due, not to a pick-up magnet on
the car, but to a high-resistance solenoid I
the pick-up box E and included
in a shunt from the motor - circuit feeder-
wire around the main solenoid already de-
seribed, one end
sistance solenoid being conneected to the mo-
tor-circuit at < and the other end of said coil
a condueting-strip 7', which

this arrangement the shunt-cireuit is com-
pleted through the trolley as soon as the lat-
ter enters upon the section to which the pick-
up box pertains, and

lenoid I consequently is energized. The core
J of this solenoid occupies the position and
hasthe funetion of the counterbalance-weight
IT" in the arrangement previously deseribed,
as in-
dicated in Figs. 7, Sand 9, to one arm of 1
lifting-lever II, the other arm of which ex-
tends under and contacts with the bottom of
the main solenoid-core G. The core J when
all the parts are out of cirenit about countey-
balances the weight of the main solenoid-core
G when the latter is in its lowest position, as
Assoon as the trolley on the

through the high-resistance solenoid to ener-
gize the latter, with the effect of drawing down
1ts core J and (with the mechanical assistance
atforded by the weight of thatcore)toinstantly
lift the core G of the motor-circuit solenoid If
tar enough for it to make contact with a flexi-
ble conducting-strip e, depending from and
in electrical connection with the conducting
trolley-rail on top of the box, T'he motor-cir-
cuit thus being established the main or mo-
tor-circuit solenoid-coil F is at once energized
and by ifs action completes the lifting action,
drawing the core F up against the top of the
box and compressin gtheflexible contact-strip
¢, as seen in Fig, 9. With the motor-circuit
thus established very little current will pass
overthe high-resistance shunt, barely enough
at most to hold the shunt-counterbalance core
in the position it occupied when the main com-
paratively low resistance main or motor-c¢ir-
cuit solenoid-coil took up its work and com-
pleted the upward movement of its core G.
T'husthecore G, so long as the circuit is majin-
tained, will stand with its bottom some dis-
tance above the end of the counterbalance-
beneath it and will be absolutely unre-
to drop as soon as the mo-
tor-circuit is broken, thus imsuring the in-
stantaneous opening of the contact controlled
as soon as the motor-circuit is inter-

of the coil of the high-re-

the high-resistance so-
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rupted from anycause. Iremark here that I
can employ this same auxiliary orinitial flexi-
ble contact ¢ in the arrangement shown in

- Fig. 1, using the combined force of the pick-

upmagneton the car and the counterbalance-
weight H' to lift the core G up to the contact ¢,

~ and then completing the lifting of that core

IO

by the action of the solenoid-coil I energized
through the closing of the motor-circuit at e.

In the arrangement shown in Figs. 7 to 11
there is but one feed-wire K, which is carried
in insulated housings on the side of the box,
and from which connections are made in- any
suitable way to the main and shunt solenoids
in the pick-up box. Under this arrange-
ment the trolley-rail can be a mere solid rib or

rail of conducting material, as indicated at .

20

30

40

The ease with which my invention can be
applied to existing cable-conduits 1s exempli-
fied in Figs. 10 and 11. The feed wire or
wires and pick-up boxes are carried by brack-
ets L arranged 1n the conduit, as seen 1n Kig.
10, in which 1s represented a trolley M reach-
ing down through the ‘‘grip-siot” in the top
oi the conduit to contact with its rail. These
brackets also carry the solid trolley-rail sec-
tions @, which are carried by suitable insu-
1at1nﬂ'—811pp01 ts .

Having described my 1mplovements and
the best - way known to me of carrying the
same into efiect, what I claim as new and of
my own invention, and desire to secure by
Letters Patent, 18—

1. The combination of the trolley-rail or
conductor section arranged to form part of
the motor-circult, the electromagnet or solen-
oid having its coils included in said circuit,
contactsin the motor-circuit controlled by the
armature or core of said magnet or solenoid,
and a counterbalance-weight and system of
leverage for said armature or core, under the
arrangement and for joint operation substan-
tially as set forth.

[

2. The combination of the trolley-rail or |
conductor section arranged to form part of 453

the motor-circuit, the main electromagnet or
solenoid having its coils included in said cir-
cuit, the armature or core of said magnet or
solenoid controlling contacts in the motor-cir-
cuilt, the auxiliary magnet or solenoid in-
cluded in a comparatively high -resistance
shunt, the counterbalance- Welﬂ'ht connected
to or formmg the armature or core of the aux-

‘iliary magnet, and the system of leverage con-

necting said welﬂ'ht with the armature or core
of the main maﬂ'net substantially as and for
the purposes her einbefore set forth.

3. The combination with the trolley-rail or
conductor section, the main solenoid, the
shunt-solenoid and their circuit connections,
the counterbalance-weight and system of lev-
erage connecting the cores of the two solen-
olds, and a flexible or yielding initial contact
included in the motor-circuit, and closed by
the initial movement of the main solenoid-
core due to the combined action of the shunt-
solenoid and the counterbalance-weight, sub-
stantially as and for the purposes. hereinbe-
fore set forth.

4. In an electric-railway system of the kind
herein described, the combination with the
main solenoid and its core of a weighted coun-

terbalance-lever, adapted to exercise lifting

action on the core, but having no positive
connection with said core, thus permitting
the latter to be lifted above.and out of con-
tact with the lever, substantially as and for
the purposes hereinbefore set forth.

In testimony whereof 1 have hereunto set
my hand before two suabscribing “fltne%seq

this 14th day of October, 1893.
ERNEST R. ESMOND.

Witnesses:
WM. C. CLARKE,
LEwis A. CHAMPLIN.
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