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- UNITED STATES

Patented February 2, 1904.

PATENT OFFICE.

JOHN H. GUEST, OF BROOKLYN, NEW YORK.

QURFACE-CONTACT ELECTRIC RAILWAY,

SPECIFICATION forniiilg part of Letters Patent No. 750,966, dated February 2, 1904.
Application filed February 26, 1903, Serial No, 145,198, (No model.)

To all whom it may concer:

Be it known that I, Joux H. GUEST, a citizen
of the United States, and a resident of Brook-
lyn, in the county of Kings and State of New
York, have invented certain new and useful
Improvements in Surface - Contact Electric
Railways, of which the following is a specifi-
cation. |

My invention relates to the constraction ot
electric switches employed in those systems
of electric propulsion wherein power 1s sup-
plied to a vehicle over sectional rails, buttons,
or conductors which are normally dead, but
are energized in turn as the car or vehicle

- passes over them. | *
My invention relates more particularly to

those systems wherein each switch is subjected
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to the action of two coils, one of which 1s an
initially-acting coil and places the switch in a
position to close the power-circuit through an-
other coil which carries the heavy power-cur-
rent or a portion thereof and keeps the switch
in closed position until the car leaves the sec-
tion. In this class of apparatus the initially-
acting coil is usually connected to the circuits
in such manner as to be subjected to practi-
cally the whole potential of the power-current,
either for the purpose of initially actuating
the switch or as a necessary incident to the
organization after the switch has been closed.
Hence it is necessary to make the circult ot
said initially-acting coil of very high resist-
ance, which is usually done by winding such

coil of fine wire with a large number of turns.

Previous constructions of this class of appa-
ratus are also frequently subject to the objec-
tion that by short-circuiting some of the con-
ductors or rails on the permanent way the
switch will be operated and the section of
power-circuit rendered alive, with consequent
possibility of destruction to life or property.

The object of my invention is mainly to over-
come both of the above objections, making 1t
possible to use a comparatively coarse coil for
the initial coil and at the same time to avoid
the danger of accidental operation of the
switch. | |

To these ends my invention consists, essen-
tially, in.employing two lines of insulated sec-
tion of conductor, which may be either but-

tons or rails, and in using one both as a power-
circuit conductor and as a means operating in
conjunction with the other rail or section of
rail or conductor to complete the circult
through the initially-acting coil from a suit-
able generator, such as a battery,which 1s 1n-
dependent of the power-generator and which
is preferably carried on the car, all as herein-
atfter more particularly described and then
specified in the claims.

The invention consists In the novel features
of construction and the combinations of appa-

ratus, as hereinafter more particularly de-

seribed and then specified in the claims.
In the drawings, Figure 1 is a general ver-

tical section of the electromagnet-switch, the

part of the power-circuit coil being shown in
elevation. Fig. 2 is a cross-section through
the switch on the line # @, Fig. 1. Xig. 8 1s
a general diagram of the circuits of the appa-
ratus, showing the switches for two adjoining
sections of rail, one in action and the other
out of action. |

Referring to Figs. 1 and 2, the switch-elec-
tromagnet 1s a double-wound magnet, one set
of coils 20 of which are of heavy wire suit-
ably secured between spool-heads 7,.as shown,
and adapted to carry the power-current. 30
indicates the initially-acting coils, which may
be located within the shell 8, as shown, or
otherwise disposed and may be of any num-
her of turns or gage of wire adapted to the
comparatively low potential of a local source
independent of the power-current. The two
sets of coils are adapted to operate upon the
core 9. so as to raise the same first by the ac-
tion of the set of coils 30, which raise the core

sufficiently to complete the power -cireult

through the exterior coils, atter which the
switeh is held in position to keep saiud con-
nection completed until the car passes off the

“section of rails temporarily energized. Con-
nected with the core 9 is a stem or rod of
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aliminium or other non-magnetic material 10,

and at the upper end thereof is mounted the
contact-block 11, of copper or other good con-
ductor, which is adapted when the rod 1s
raised to engage between the beveled ends of
two laminated brushes 12 12/, which are made
of copper. When these two brushes are
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bridged by the block 11, the power-circuit is
complete through the outer or heavy coil, as
shown more clearly in the diagram Fig. 3.
The laminated brushes 12 are supported be-
tween the two heavy conducting-blocks of
brass or other good conductor 18 18’. One of
these blocks, 13’, may be secured to and in di-
rect electrical connection with the brass spool-
head 7, and one terminal of the power-coil
may bein electrical connection with said spool-

‘head, and hence with the block 18" and the

laminated brush 12, which, together with its
assoclate brush 12, is fastened between the
blocks 13 13" and partially sustained in posi-
tion by suitable insulating-pins. (Shown in
dotted lines in Figs. 1 and 2.) The other block
13 1s secured to a piece of insulation fastened
upon the spool-head 7 and is provided with
suitable binding-posts 14 for attachment of the
wire or conductor, by which it may be joined
to the section of normally insulated sections
of conductor 2, as shown in the diagram, from
which the circuit continues in the usual man-
ner by a suitable brush or collector to and
through the power-controller 15 and the mo-
tor 6 to the car wheels and axles and the rails
4, which form the return-circuit to the power-
generator 5. The usual feed-wire or condue-
tor 1 1s connected to the opposite pole of said
generator, and from said feed-wire the con-
nections are taken to the opposite terminal of
the power-coil 20 for the electric switch, as
also shown in the diagram, the other termi-
nal being connected, as already described, to
the block 18'. Within the spool for the inner
or Initially-acting coil 80 isthe cylinder 16, of
1ron, whose office is to strengthen the pull of
the solenoid-coils upon the core 9, and within
the cylindrical spool upon which the power-
coll 20 is wound is another iron cylinder 16/,
placed in position to act upon the disk arma-
ture 17, which is carried by a brass sleeve 17,
tastened to the rod 10. When the core 9 is
raised by the action of the solenoid 80, the
disk armature 17 is brought into proximity to
the cylinder 16’, and the circuit of the power-
coll having been closed at the leaf-springs 12
12" by the block or conductor 11 the said ar-
mature 17 will be strongly held up by the ac-
tion of the cylinder 16", and thus keep the con-
ductor firmly engaged with the ends of the

laminated springs 12 12'. It will be seen that

owing to the beveling of the ends of the
brushes 12 12" and the inclination of the con-
tact-faces of the block 11 the latter will enter
between the springs by a wedging and spreac-
ing action, and each leaf of the leaf-springs
will be firmly engaged individually by the con-
tactor 11, and each will carry its portion of
the current. ' o
The circuit for the initial coil or cylinder-
coil 30 1s through the normally closed switch
adapted to be opened by the direct action of
the core 9 when raised by the operation of said
initially-acting coil 80, thus breaking the cir-
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cult of the battery or independent source of
power used for securing this initial action,
said battery-circuit remaining broken so long
as the core 9 is held raised by the action of
the power-current flowing through the lami-
nated brushes 12 12" and contact - block 11.
The switch "or circuit breaker which thus
opens the circuit for said battery is preferably
mounted upon a block of insulation 19, sup-
ported upon the blocks 138 13" and carrying.
as shown, a contact 21, normally engaged by
the circuit-closing springs 22. The springs
22 extend across the plate 19 of insulation
and over an opening therein, through which
they may be engaged by a rod 23, preferably
of 1nsulating material, which extends verti-
cally from the rod 10 or contact- piece 11,
as shown, upward through a space in a sepa-
rate msulating-plate 25, located, as shown in
I'ig. 2, between the pair of leaf-springs 12 19'.
The spring 22 being normally connected, as
shown, to the conductor 3 of the other line of
sectional conductors, as shown in Fig. 3. it
will be obvious that ncermally or when the
spring 22 is on the stop 21, as shown in the
diagram, there will be a circuit through the
initially-acting coil from one to the other ot
the insulated conductors 3 2 in the two lines
of normally insulated sections of conductors,
and so that by bridging said conductors in a
sultable manner through a source of electric
power the coil 30 will act on the switch and
complete the connection already described for
the power-current. TFor the purpose of mal-
ing connection from the spring 22 to the con-
ductor 3 a clamping device 29 may be pro-
vided to form the connection from the con-
tact 21 to one end of the initially-acting coil.
A suitable collector or trolley 61 rides on the
rail of conductor 8 and establish connection
from one pole of the battery or generator 32,
which is preferably carried on the car and has
its other pole connected with the trolley or
collector moving on the sectional power-rail 2,
so that when the car reaches a section of rails
2 3 the circuit of said battery 32 through the
coil 30 will be closed, and the core 9 will be
ralsed so as to establish the power-circuit con-
nection, as shown at the right of the diagram
Fig. 8, and at the same time break the ini-
tially-energizing circuit containing the bat-
tery 32 at the contact 21, as shown at the
right of the fioure.

The power-winding 20 is preferably con-
structed with two or more strands wound in
parallel, and to further assist in carrying the
heavy current required for the motor 6 of the
car I propose to provide a shunt around said
power-coll, said shunt being adapted to carry
a part of said heavy power-current, a portion
of which only is required for energizing the
coll 20. Said shunt is indicated at 35 (dia-
gram Kig. 3 and also in Fig. 1) by a strip of
fuse-wire, which may be clamped at one end

to the base of the block 13', as shown, and at
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the other to a suitable clamp post or con-

nector 36, to which one end of the power-coil
20 is connected. Sald post 36 may serve as a
means for attachment of the conductor which
joins the coil to the feed-wire 1.

By preference the circuit of the battery 1s
taken through a switch or circuit - breaker
properly connected with the power-controller
15 in such manner that when said power-con-
troller 15 is thrown to cut off the power the
cireuit of the battery 82 will also be auto-
matically broken. By this means the vibra-
tory action of the circuit-breaker spring 22,
cobperating with contact 21, will be prevent-
od in case the car should be brought to rest
on any section of the track; otherwise 1t 1S
obvious that when the power is cut off the coil
30, acting on the core 9 and on the circuit-
breaker 22, would produce a vibratory action
similar to that of an automatic circuit-breaker,
and there would be also a useless consumption
ot the power of source 32. The means for
thus brealking the circuit when the power 1s
turned off may consist of a palr of contact-
plates 50 50', adapted to be bridged by circulit-
closing plate 51, carried on an insulating-arm

of the power-controller 15, as clearly shown |

in the diagram. When plate 50’ is connected
to the battery 32 and the other plate 50 1s con-
nected to the trolley or collector moving on
the supplemental rail 2, the parts are so ar-
ranged that when the controller 15 1s moved
sufficiently to cut off the power the plate 51
will leave the bars 50 50" and open the cir-
cuit: but when the controller is turned to put
on the power the circuit of the battery will
be closed by the connector 51 and will con-
tinue to be closed during the manipulation of
the controller and while the connector 51
slides over the segments 50 50

The operation of the apparatus is as follows:
It will be understood that, as usual in the art,
each insulated section of conductor 2 and 3 18
provided with its automatic switch constructed
asalready described and that said sections may
each be of any desired length. - It will be also
understood that the collector wheels-or shoes
which ride on said sections of rail are of suit-
able length to bridge the space between the suc-
cossive sections of rail 2 or 3 and that while
I have shown rails said conductor -sections
might be buttonsand the trolley’s collectors or
contact-shoes be suitably lengthened to form
a bridee from one to the other of two succes-
sive buttons, as well understood in the art. In
the disgram Fig. 3 the switch at the left of the
ficureisshown in normal position. That at the
right is shown in action, and In conjunction
with it the cireuits upon the car are illustrated,
the power-controller 15 being in position to
permit power-current to flow through the mo-
tor 6. In the switch at the left of the figure

the normal circuit for the initially-operating
coil 80 is through the contact 21 and spring
09 of the circuit-breaker which is actuated by

3

the core 9, and said circuit is normally open

between the two rails of contacts 2 and 3. 1t
will be observed that under these conditions
no accidental short civeuit of any of the con-
duectors shown in the system will produce an
action of the switch, since both terminals of
the coil are in no way connected with the
power-circuit nor with any generator by which

current could be caused to flow through 1t.

Moreover, even if current were flowing
through the power-coil 20 from the conductor
to one of the lines of sectional conductor there
would be little difference of potential across
the terminals of the coil 30 from the power-
current, as will be seen by an examination of
the parts at the right of Fig. 3, since the cir-
cuit, if traced, would be from conductor 2,
through the coil 30, to the other rail 3, by col-
lector 61, and back to that part of the power-
circuit which is joined to the motor 6. Hence
it is not necessary to use a high resistance.

The circuit of the power-coil 20 is open be-

tween the leaf-springs 12 12" and also at the
contact rail or section 2. When the trolleys
or collectors 61 engage the sectional contacts
9 3, as shown at the right of the figure, the
initial controlling - cirenit is completed and
current flows from the battery or generator
39 to trolley or shoe 61, rail or contact 3,
spring 22, contact 21, coil 30, rail 2, and thence
by the other trolley or collector to and through
the bars 50 50" and connector 51 to the oppo-
site pole of said battery. This charges the
magnet and causes the core 9 to be lifted to
position shown at the right of the tigure, thus
completing the power-circuit by the path from
generator 5, feed-wire 1, through coll 20, cir-
cuit-closer 11, leaf-springs 12 12/, to the lower
contact-rail 2, through the collector or trolley
61, and to and through the power-controller 15,
and by way of the motor 6 and the car-wheels
to the return rail or conductor 4 back to the bat-
tery. It will be observed that the 1nstant this

power-circuitis completed the initially-operat-

ing circuit which includes battery 32 is broken
at the contact 21 and that said initial control-
ling-circuit will remain broken while the car
is taking current from the section, the switch
in the meantime remaining energized by the
power-current flowing through the coil 20.
Should a motorman when on any section bring
his car to rest by throwing the controller 15
so as to cut off the power-current, it will be
obvious that the core 9 would drop and circuit
be opened at the contactor 11 through coil
20, so that the spring 22 would be allowed to
close contact at 21, and in the absence of some
special provision to prevent such action the
circuit of the battery 82 will be completed
and the core 9 would be immediately drawn
up by the action of the coil 80, whose circuit
would, however, be immediately broken by
the operation of the rod 23 in engaging the
spring 22. This would allow the core to drop
again, and the action would be repeated, so
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that there would be a vibratory action of the
parts. “The power of the battery 32 would
thus be drawn upon to no useful purpose.
T'his dratt upon the power of the bhattery,
however, is effectually prevented under such
conditions by reason of the fact that when the
power-controller 15 is thrown to cut off the
power as just assumed the circuit of the bat-
tery 32 will be also broken by the cireuit-
breaker contact 51. Inasmuch as the battery
32 1s in use but for an instant of time as the
car enters each section, but little power is re-
quired and it becomes possible to use open-cir-
cuit batteries of the usual type and to obtain
long service from it.

What I claim as my invention is—

L. Inasectional-contact electric railway,the
combination substantially as described of two
ines of normally insulated sections of con-
ductor, an automatic electromagnetic switch

having a power circuit-coil for holding the

switch closed, an initially-acting coil whose
terminals are connected respectively to insu-
lated conductors of the said lines, a source of
cuarrent on the car and a double trolley or
collector for connecting said source to the
said lines of conductors, and at the same time
forming a connection from one of said lines
of conductors to the motor on the car.

2. Inasectional-contact electric railway, an
electromagnetic switch having a power-circuit
coll and an initially-acting coil whose termi-
nals are normally open-circuited at insulated
conductors loecated respectively in two nor-
mally insulated lines of sectional conductor, a
connection from the power-coil to a conductor
1n one of said lines of normally insulated sec-
tional conductors, and two collecting devices
bearing respectively onsaid lines of conductors
and joined to opposite poles of a generator on
the vehicle, and a motor on the car connected
to a trolley or collector bearing on the con-
cuctor which is connected to the power-coil.

3. In a sectional-contact electric railway,
the combination substantially as described, of
a normally insulated conductor from which
power-current is taken to the car, a supple-
mental insulated conductor or contact rail, an
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automaticswitch having two coilsone of which
carries the power-current while the other car-
ries the initially-acting current, conneetions
from the two terminals of the latter coil to
the power-conductor and a supplemental con-
ductor respectively, a circuit-breaker in the
circult of said coil, means for acting upon the
same when the switch is closed, a generator
on the car and a double trolley or collector
tfor connecting the two poles thereof to said
conductors respectively to furnish current to
the initially-acting coil and at the same time
to furnish a power connection for the power-
circuit coil when the switch is closed.

4. In a sectional-contact electric railway, a
power-circult closer comprising a number of
laminated brushes beveled at their ends and
a cooperating wedge-shaped contactor adapted
to enter the spaces between said beveled ends
m a direction parallel to the laminations and
by a wedging action to separate the same so
as to create a series of individual contacts.

0. In a switch for a sectional-contact elec-
tric railway, the combination substantially as
described with the pair of leaf-springs and
power-circult closer engaging the same, of a
circuit - breaker mounted above said leaf-
springs and an actuating-rod for said circuit-
breaker extending axially throueh the space
between said leaf-springs.

6. The combination with the conductor-
blocks 13, 13/, of the laminated spring-contacts
12, 12/, mounted between them, a circuit-
closer 11 adapted to engaoce the end of said
springs by an endwise motion parallel to the
laminations, a spring 22 and codperating con-
tact 21 mounted upon but insulated from the
blocks 13, 13', and means connected with the
circuit-closer or contactor 11 for actuating
the spring 22.

Signed at New York city, in the county of
New York and State of New York, this 24th
day of February, A. D. 1903.

JOHN H. GUEST.

Witnesses:
J. (FALLWITZ,
L. L. LawLer.
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