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Lo all whom it may concern:

Be it known that T, ED WiLsoxN FARNHAM, a

citizen of the United States, residing at Chi-

“€ago, 1n the county of Cook and State of Illi-
nois, have invented certain new and useful |

Improvements in Electric Railways, of which
the following is a specification. |

This invention relates to those systems of
electrie railways wherein the third or contact
rail is made up of a series of insulated sec-
tions,which sections are charged one after an-
other as the car passes over them and places
each by the inovement of the car or otherwise
in electric communication with the condunetor
main or cable that supplies the current to the
System. | |

The object of my present invention is to
produce an electric railway wherein the con-
tact-rall consists of successive *“ blocks,” each

of said blocks having a fixed section of con- |

tact-rail of a considerable length normally
out of electric connection with the conduector-
maln, but ecapable of being placed in connec-
tion therewith, and thus charged with the
electric current by the movement of a short
section of contact-rail, one of which short sec-
tions is located at each end of said fixed sec-
tion. When the contact-shoe attached to a
carmoving toward any particular block comes
Into engagement with either one of the short
movable sections of said block, it swings said
section upon its supporting-pivots in the di-
rection in which the car is traveling, and by
means ol a mechanical device operated by the
movement of sald short section and by a cir-
cuit-closer eleetric communication is estab-
lished between said block and the conductor-
main. By an arrangement to be hereinafter
described the electric connection between the
three sections of contact-rail of the block and
the conductor-main is maintained as long as
the contact-shoe of the car remains in contact
with any one of said three sections. As soon
as the contact-shoe leaves said sections the
electric connection with the conductor-main
1s broken and said block is deénergized. The
stopping of the car, and consequently the cut-
ting off of all electrie current through its mo-
tor, will not disconnect the block, nor will it
be cut off by the reversal of the direction of
movement of the car.

‘A further objoet of this invention is the

r

production of mechanical means for attain-
ing the objects mentioned. :

The contact-rail of this invention is adapt-
ed to be placed within a conduit beneath the
surface of the ground or supported in any
suitable manner beside the track. |

In the system herein shown and described
the contact-rail is divided into blocks, each
consisting of a long fixed section and two
swinging sections. The movement of each
swinging section is adapted to operate a cir-
cuit-closer to place the fixed section and the
two swinging sections of each block in elee-
tricconnection with the conductor-main. The
swinging sections are located one at each end
of the fixed section, so that the block may
be placed in electric communication with the
conductor - main by a car approaching the
block from either direction. Kach swinging
section is provided with its own switch de-
vice.
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In the accompanying drawings, Figure 1 is

a side elevation of a fragmental portion of the
contact-rail of my invention. The adjacent
ends of two blocks are shown in this figure,
Iig. 2 is a top plan view of the parts shown
in the preceding figure. Iig. 3isan enlarged
side elevation of the switch mechanism oper-
ated by the movement of the short section of
swinging contact-rail, one of which switch
mechanismsis provided foreach of said swing-
ing rails.
are 1llustrated as being in the position which
they oceupy when the contact-shoe of the car

i 1s not in contact with the contact-rail of its

block. Tig. 4 illustrates the position of the
switchshown in thelast preceding figure after
the first movement thereof—that is to say,
after the contact-shoe of the car has engaged
the section of swinging contact-rail-~mechan-
lcally placing the two earbon pencils of the
primary contact together, thus completing a

circuit through the wire constituting the.
shunt-coils of the electromagnet. This cir-

cult magnetizes the poles of the magnet and
attracts the armature, placing the parts in
the position illustrated in the next sueceed-
ing figure. Tig, 5 shows the switch in its
final position. By the final movement the

maln carbon contact-points are brought to-
gether and the entire current from the con-
| dnctor-main thrown into the outer or main _

In this view the parts of the switch.
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windings of the coil, which are also in elec-
tric connection with the fixed contact-rail of
the block and with the swinging switch-sec-

tion at each end of the fixed section, thuscon-

necting the main circuit with the conductor-
main. Fig. 6isa topplan view of the switch
mechanism. Fig. 7 is a transverse vertical
section on dotted line 7 7 of Fig. 3.  TIrig. 818
a horizontal section through the pivotal arm
which supports the upper pencil of the pri-
mary contact. Fig. 9 shows the base-piece
for the switch mechanism. This base-piece
is in eircuit when the block of which 1t is a
part is in electric connection with the con-
ductor-main. Fig.10is a diagrammatic view

illustrating the application of my improved

switch. |

- As hereinbefore stated, the contact-rail of
the railway embodying my invention is made
up of successive blocks, one of which 1 will
now describe. KEach block has a long con-
tact-rail A, rigidly supported in any suitable

manner, as by the standards A', and held by

- gulates the rail from the bracket.

30
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the bracket A? in a casing A®, which protects |

it at the sides and top and extends the entire
length of the system. This bracket 1s pro-
vided with a wooden bushing A% which in-
The fixed
contact-rail A is provided at each of its ends
with a short swinging section B, supported in
the brackets B’ by the pivotal links B* These
brackets lie within the casing A®and are sup-
ported by bolts B? which pass through the
casing and secure the casing and said brack-
ets to the standards A’. The brackets B'are
provided at their sides with the bifurcated
cuides B¢ for engaging the upper edge of the

- swinging rail B, which guides are insulated

40

by means of the wooden bushing B° in said
bracket. Within the casing and secured to
one side thereof is the switch mechanism by

means of which the conductor-main B° is
placed in electric connection with the fixed

gection of contact-rail. The conductor is

placed in any suitable position within the cas-

ing A3, or it may be put within a conduit un-
derneath the ground. Eachswinging section

B of thecontact-rail is provided with a spring-

plunger B, mounted in the bracket 1% se-
cured near the upper edge of said swinging
rail. By meansof this spring-plunger move-
ment is communicated by the swinging rail

. to the switeh mechanism to operate the latter.

35 P

"~ The switch mechanism comprises a base-
late C, secured within the ecasing A’ upon a
base-board C', formed from some insulating

material—as, for instance, hard wood. The

base-plate C is provided with the binding-

(o

" is provided with a gnide-sleeve C° secured to 1

of the magnet to be later described.

‘socket C?, the: pivotal stud C?, the vertically-
perforated guide-ear C!, and the forwardly-.
It also has four central
perforations C®for securing the base-plate to
its-base-board €', also four other perforations

extending arm C°.-

C7 for securing to said-base-plate C the heads
The for-
wardly-extending arm C° of the base-plate C

!

‘magnet is provided with a core D*.

696,024

said arm by means of the bolts C? passing
through suitable perforations in the base
which supports said sleeve. -
' The electromagnet D is secured to the base-
plate C by serews D', passing through suit-
able lugs D?, securing the soft-iron heads D~
of the magnet rigidlyto the base-plate C. The
Upon the

75

pivotalstud O3, extending from the base-plate

0, is a bell-erank lever D’ having a long for-
wardly-extending arm Dfand a short integral
rear extension DT
adapted to be engaged by the spring-plunger
B?, mounted upon the swinging section B of
the contact-rail. The forward end of the arm
D¢ is provided with a clamping-socket D,

adapted to receive a pencil D’ of carbon.

Rearward of this socket is a vertical opening
D through said arm and over said opening

‘a leaf-spring D, perforated to correspond

with said opening D' and at its rear end se-

eured to the arm DS . Intermediate the rear

end of the arm and the opening D is rigidly
secured-an armature-plate D' for the electro-
magnet. | |

A bracket E, having an integral trununion

E’, also an integral stop projection E2, is se-

cured by means of the bolts E° to the insulat-
ing base-board C'. The arm E°is rotatably
mounted upon the trunnion K’ of the bracket
E, while the outer end of the arm is in the
form of a socket-clamp adapted to receive the
carbon pencil ES. A coil-spring E7is secured
at one end tothe stop projection E*and after
making several turns about the sleeve E* of

arm-in yielding contact with the stop projec-
tion K. o

A second bracket Fis secured by the bolts
F' to the base-board C'. This bracket has

The rear extension is

30
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the arm E°engages the upperside of said arm,
“the function of said spring being to hold the
105

the outwardly-extending split clamping-ring -

I?, adapted to hold the annular contact-car-
bon F3, forming one of the main contacts in
the main electric circuit. A wire If* for con-
duecting the main current from the bracket I¥

to the fixed section of the contact-rail and to
| the adjacent swinging rail B is secured at

one end under the binding-nut of one of the
bolts E'. - | |

A rod G extends vertically through the
split ring I? last mentioned and through the
perforation in the guide-ear C* of the base-
plate C, its lower end lying within the open-

ing D of the bell-crank lever D°. It-also
passes through the perforation in the flat

spring D of the bell-crank arm D° and is

rovided with a cotter-pin G’ belowsaid arm
P &

D% and a pin G?justabove the flat spring D*.
A contact-carbon G® of annular form is se-
cured to said rod G about midway of its
length, and the lower face of the contact-car-

‘bon G3is provided with a plate G* held 1in
contact with said earbon by means of the nut
G%, and this plate G!and its earbon G® are in

electric communication with the base C by
means of the wire G°.. |
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1'he core D* of the electromagnet D has sev- | proceeding.

il

eral windings of fine wire H, one end of which
wire is secured under the binding-nut of one
of the bolts F' for holding the bracket F to

the insulating base-board €', while the other

end of said wire II passes to the binding-nut
of one of the bolts E3, that secure the bracket
K to said base-board. The outer or main
winding of the electromagnet is composed of
the wire I, one end of which wire is in elec-
tric connection with the conductor-main BY,
the otherentering the socket C? of the base C.

IX refers to a car, X' being the contact-
shoes in frictional engagement with the fixed
section of the contact-rail.

I* represents two motors, one on each axle
of the car. . -

K?is the controller, by means of which cur-
rent is turned on oroff from -the motors, and
IC* is a fine wire connecting a contact-point
IL® within the radius of the controller-lever
with the axle of the car. The object of this
wire 1s to provide a path of high resistance
between the contact-railand thetraction-rails,
80 that a small amount of current may con-
tinue to flow through the coils of the electro-
magnet D and retain the armature-plate D
of said magnet elevated, and thereby keep
the switch closed and maintain the cireuit so
long as the contact-shoes of the car are in
contact with the fixed section of contact-rail
or either of its adjacent swinging sections.
1The purpose of this is to prevent the rail
from becoming deénergized, which would oc-

cur if the electromagnet became demagnet-

1zed and permisted the arm DS to fall and
open the switch.
the main circuit includes the outer or main
windings of the electromagnet and is nor-
mally open at the main contacts Fand G and
that the primary contacti-points D and Ef are
the terminals of a normally open ecirenit in
shunt to the main contact-points.

I have called the carbon penecils DY and kS
“‘primary contact-points” from the fact that

they are first contacted when the main cir-
cuit is tobe closed. Their contact is also the
last to be broken when the switeh is opened,

and by reason of the high resistance of the
shunt-circuit injurioussparking in the switeh

1S avoided,
It isclear that any one of several different

forms of circuit-closers may be employed in

place of those shown and described and that
the main windings and the shunt-windings of

the electromagnet may be changed in relative

positions or said windings placed upon sepa-
rate cores without departing from the scope
and spirit of my invention.

1'he operation of the system is as follows:
As the car K runs upon the traction-rails
with its contaet-shoes K'in engagement with
the contact-rail and the forward shoe of the
car strikes the swinging section I3 of the con-
taci-rall of any particular block it causessaid
swinging section to move upon its pivotal
bearings in the direction in which the car is

It will thus be seen that

J

The spring-plunger B7 on said
swinging section engages the rear end D7 of
the lever D’ and by its forward movement
raisestheforward end D°of said lever D?, plac-
Ing the primary carbon contact-points DY and
E’in electric engagement. The lever D%is in
electric connection with the conductor-main
B’ and the carbon contact-pencil K is in elec-
tric connection with the shunt-windings of
the electromagnet D. Said shunt-windings
are also in electric connection with the con-
tact-rail, so that the circuit is closed by a
meeting of the primary earbon contact-points
D’and Efand acurrentcaused to flow through
the wire I comprising said shunt-windings.
T'his carrent is sufficient to cause the ends of
the electromagnet to attract and raise the ar-

-mature - plate D%, and this in its upward

movement carries with it the lever DS. * The

vertical rod G, resting upon the flat spring

DY, is raised by the upward movement of said

lever, and with it the annular earbon con-
tact-ring G°, making contact with the similar
annular ring F¥,  The lower carbon contact-
ring forms one terminal of the open main eir-
cuit and the carbon ring F2 forms the other

terminal of said main cireunit, so that when
said rings are brought together the circuit is
~completed, and the current from the conduec-

70
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tor-main B°flows through the connectin g-wire
I to the fixed section of contact-rail and to -

the two swinging sections at; elther end of
the fixed section. This cireuit is complete
through the contact-shoe K’ of the car, the
wiring of the car, the axles and the wheels
thereof, and the traction-rails. So long as

ICC

this current flows through the electromagnet

the strength of the latter will be sufficient to

retain the contact-points G2 and Iré together,

and even though the current be cut off en-

tirely from the motors K? a sufficient quan- -

ity of eurrent will pass through the resist-
ance-wire I{* to maintain the electromagnet

D energized and to retain the armature ele-

vated. The controller is so arranged that

when all current is cut off from the motors
IK* an inner contact is made with the con-

tact-point K°, connected to one end of said re-
sistence-wire I{*, completing the main ecir-
cuit through said wire. When the contact-

shoe passes wholly from engagement with the

fixed contact-rail and the swinging contact-
rail at the farther end thereof, the main cir-

cuit of the switch mechanism is opened, the
electromagnet becomes demagnetized, and
‘the lever D¢ drops of its own weight. Thus

the main annular contact-rings G* and ¥ are
first separated and the carbon - pencil con-

tacts D” and E°are separated an instant later,
T'he rear contact-shoe K’ of the car, however,.

remalns in contact with that fixed section A

of the contact-rail that is energized until

alter the next succeeding Dbloeck has been

placed in electric connection with the con-

ductor-main by means of the action of the

105
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switch which controls the forward or adja-

| cent end of said bloek. - This. it does in tho
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manner just described, and this action 1s re-
peated through the entire series of blocks or
so far as the car may travel.  The fixed rail
and its two swinging rails of each block are
electrically connected, so that when one is
energized all are chdarged with the current.
The main circuit through the switch mech-
anism is traced as follows: Conductor-main

' B%, main windings I of electromagnet, base

C, binding-socket C?, wire G* annular con-

‘tact-carbon G2, annular contact-carbon I,

bracket F, wire ¥, contact-rails A B B.
The shunt -circuit is as follows: Base C,

bell-crank lever D%, arm D¢, primary contact-
I5

pencil D?, primary contact-pencil E°, arm K,
bracket E, shunt-windings H of electromag-
net, bracket F, wire F*. |

1 ain'aware that many changes in the ar-
rangément of this device might be made by

others skilled in the art without departing

from the spirit and scope of my invention.
Hence I wish it understood that 1do not limit
‘myself to the form or arrangement of parts

shown and described or to the precise de-
tails herein set forth.
T claim as my invention—

1. In an electricrailway, in combination, a |

conductor-main; and a contact-rail made up

of a plurality of ‘blocks,” each block eom-

prising a fixed contact-rail, a movable con-

tact-rail, and means adapted to be actuated
by the movement of said movable rail, to

place the block in electric communication
with the conductor-main. o -
2. In an electric railway, in combination, a

conductor-main; and a contact-rail made up

of a plurality of ““blocks,” each bloek com-
prising a fixed contact-rail, a movable con-
tact-rail, a projection on said movable rail,
and means adapted to be engaged by sald
projection, to place the block inelectric com-

‘munication with the conductor-maln.

3. Inanelectricrailway, in combination, a
conductor-main; and acontact-rail made up
of a plurality of ‘‘blocks,” each block com-
prising a fixed contact-rail, a movable con-
tact-rail, a projection on said movable rail,

and a circuit-closer adapted to beengaged by

said projection, to place the block in electric
communication with the conductor-main.

4. In an electric railway, in combination, a
conductor-main; and a contact-rail made up
of a plurality of ‘‘bloeks,” each block com-
prising a fixed contact-rail, a movable con-
tact-rail, and a circuit-closer adapted to be
actuated by a movement of said movable rail,
to place the block in electric communication
with the conductor-main. | |

-5, Inan electric railway, in combination, a
conductor-main; and a contact-rail made up

of a plurality of ‘blocks,” each block com-

prising a fixed contact-rail, a movable con-
tact-rail having a projection extending there-

from, and a switch adapted to be engaged by

said projection, to place the block in electric
communication with the conductor-main.
6. In an electric railway, in combination, a

696,024

| conductor-main; and a conta,ct-'rail made up
of a plurality of ‘‘blocks,” each block com-

prising a fixed contact-rail, a movable con-
tact-rail having a spring-plunger, and means
adapted to be actuated by the movement of
said movable contact-rail,to place the block in

oclectric communication with the conduector-
‘malin.

7. In an electric railway, in combination, a
conductor-main; and a contact-rail made up

of a plarality of ¢ blocks,” each block com-

prising a fixed contact-rail, a movable con-
tact-rail having a spring-plunger, and a cir-
cuit-closer adapted to be actuated by the
movement of said movable contact-rail, to
place the block in electric communication
with the conductor-main.

8. Inan electricrailway, in combination, &
conductor-main; and a contact-rail made up

of a plurality of ¢ blocks,” each block com-

prising a fixed contact-rail, a movable con-
tact-rail, and a switch device adapted to be
actuated by a movement of said movable rail,

‘said switch device comprising an electromag-
‘net, an armature, and two contact-points for

closing the electric circuit.

70

75
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9. In an electric railway, in combination, a -

‘conductor-main; and-a contact-rail made up

of a plurality of ‘‘blocks,” each block com-
prising a fixed contact-rail, a movable con-
tact-rail, and a switeh device adapted to be
actuated by the movement of sald movable
rail, to place the block in electriec communi-
cation with the conduector-main, said switch
device comprising an electromagnet, a mov-

‘able armature, a fixed contact-point, and a
‘contact-point adapted to be moved by said

armature.
10. In an electric railway, in combination,

‘a conductor-main; and a contact-rail made

up of a plurality of ¢ blocks,” each block com-
prising a fixed contact-rail, a movable con-
tact-rail, and a switch device adapted to be

actuated by the movement of said movable
rail, said switch device having an electro-

magnet, an armature, the primary windings

of said electromagnet being in circult with
‘the conductor-main, also with the fixed con-

tact-rail, and two contact-points adapted to
close said circuit to energize said electromag-

‘net when the switch device isactuated by said

movable rail.

11.- In an electric railway, in combination,
a conductor-main; and a contact-rail made
up of a pluralityof ‘“ blocks,” each block com-
prising a fixed contact-rail, a movable con-
tact-rail, and a device comprising an electro-
magnet, the main windings of said magnet
being in electric connection with said conduc-
tor-main, also with the fixed contact-rail, the

shunt-windings of said magnet also being in

electric connection with said conductor-main
and said fixed contact-rail, an armature, two
main contacts, and two primary contacts, the
latter adapted to close the circuit through the
shunt-windings of the magnet to cause it to

| attract its armature and to complete the main
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circuit throngh the main contacis when the
device is actuated by the movement of the
movable rail.

12. In an electric railway, in combination,
a conductor-main; and a contact-rail made
up ot a plurality of ““blocks,” each block com-
prising a fixed contact-rail, a movable COn-
tact-rail, and a switch device having a main
circuit normally open, in electric connection
with said conductor-main, an electromagnet,
the main windings of which are included in
sald main ecircuit, a circuit normally open, in
shunt to the break in said main circuit, which
shunt-circuit includes the shunt-windings of
sald electromagnet, and means actuated by
the movementof said movable rail, foreclosing
sald shunt-circuit to place the block in elec-
tric communication with the conductor-main.

I5. In an eleectric railway, in combination,
a conductor-main; and a contact-rail made
up of a plurality of *““blocks,” each block com-
prising a fixed contact-rail, two movable con-
tact-rails, a switch device for each of sgid
movable contact-rails,each switch device hav-
Ing a main eircuit normally open, in electrie
communication with said cond uctor-main, an
clectromaguet, the main windings of which
areincluded in said main cirenit, and a cirenit

normally open, in shunt to the bréak in said

main circuit, which shunt-ecireuit includes
theshunt-windingsof gaid electromagnet,and
means for actuating each of said switch de-
vices by the movement of its movable con-
tact-rail.

14. Inanelectricswitch device, incombina-
tion, a main circuit normally open: an elec-
tromagnet, the main windings of which are
included in said main circuit; a cireuit nor-
mally open, in shunt to the break in said
main cireuit, which shunt-circuitincludesthe
shunt-windings of said electromagnet: a cir-
cuit-closer mechaniecally actuated by the pass-
ingof a car for closing said shunt-circuit; and
means actuated by the electromagnet for clos-
Ing the main ecireuit.

15. Inanelectricswitch device, in combina-
tion, a main eireuit normally open; an elec-
tromagnet, the main windings of which are
Included in said main circuit; a circuit nor-
mally open, in shunt to the break in said
main cireuit, which shunt-eircuitincludes the
shunt-windings of said electromagnet; an ar-
mature mechanically actuated by the passing
of a car for closing said shunt-cireunit; and

means actuated by the electromagnet for clos- |

Ing the main ecircuit. |

16. Inanelectricswitech device, in combina-
tlon, a main cirenit normally open; an elec-
tromagnet, the main windings of which are
included in said main circunit; an armature,
the movement of which is adapted to close
the maiu ecircuit; a cireuit normally open, in
shunt tothe break in said main circuilt, which
shunt-circuit includes the shunt-windings of
sald electromagnet; and a cireuit-closer me-
chanically actuated by the passing of a car
for closing said shunt-cireuit. -

—

]

S

17. Inanelectricswitech device, in combina-
tion, a main circuit normally open; an elec-
tromagnet, the main windings of which are
included in said main cireult; an armature
for said magnet; a contact-point in the main
circuit, movable with said armature; a cir-
cuit normally open, in shunt to the break in
the main circuit, which shunt-cireuitineludes
the shunt-windings of said electromagnet;
and a circuit-closer mechanically actuated by
the passing of a car for closing said shunt-
circenit. | | | -

18. Inanelectrieswitch device, in combina-
tlon, a main circuit normally open; an elec-
tromagnet, the main windings of which are
included in the main eireuit: a cirecuit-closer
In said main cireuit; a cireuit in shunt to the
break in the main circuit; a cirecnit-closer
normally open in the shunt-circuit; mechan-
ical means for operating the last-mentioned
circuit-closer; and means controlled by the
clreuit-closer in the shunt-cireait for closing
the main cireuit. | | -- |

19. Inanelectricswiteh device, in combina-

tion, a main circuit, normally open; an elec-

tromagnet, the main windings of which are
included in the main ecireuit; a cireuit nor-
mally open, in shunt to the break in the main
circuit; anarmaturve forsaid magnet, adapted
to be mechanically actuated by the passing
of a car to close the shant-circuit, and to be
electrically actuated by said magnet to close
the main cireuit. - | |

20. Inanelectricswitchdevice, in combina-
tion, a main cireuit; an electromagnet, the
malin windings of which are included in said
main circuit; a movable contact-point for the
main circuit; a fixed contact-point for said
main circuit; acirenitnormally open,in shunt
to said main contact-points, which shunt-cir-
cuit includes the shunt-windings of said elec-
tromagnet; a circuit-closer mechanically actu-
ated by the passing of a car for closing said
shunt - circuit; and means actuated by the
electromagnet for moving said movable ¢on-
tact-point to close the main circuit.

21. Inanelectricswitch deviee, in combina-
tion, & main cirenit; an clectromagnet, the
main windings of which are included in said

main circuit; a movable contact-point for the

maln circuit; a fixed contact-point for said
main cireuit; a circuitnormally open,in shunt
to said main contact-points, which shunt-cir-
cuit includes the shunt-windings of the elec-
tromagnet, and two primary contact-points
(one fixed and one movable); means mechan-

lcally actuated by the passing of acar for mov-

ing one of said primary contact-points into
engagement with the other of said points:
and means actuated by the electromagnet for
moving one of said main - circuit contact-
points into engagement with the other of said
contact-points. | S
22. Inanelectricswitchdevice, in combina-
tion, a main circuit normally open; an elec-

tromagnet, the main windings of which are
} Included in said main cireuit; an armature,
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main windings of which are included in said

the main circuit; a circuit in shunt to the | main -eircuit; a movable armature for said

break in said main circuit, which shunt-cir-
cuit is normally open and includes the shunt-
windings of said electromagnet; a circuit-

closer mechanically actuated by the passing

of a car for closing the shunt-cireunit; and
means actuated by the electromagnet for clos-
ing the main cireuit. | | |

23. Inanelectricswitchdevice, incombina-
tion, a main cirecuit; an electromagnet, the
main windings of which are included in said
main circuit; an armature for said magnet;
a movable contact-pointfor the main circuit;
a fixed contact-point for said main circuit; a
circuit in shunt to said main contact-points,
which shunt-circuit includes the shunt-wind-
ings of the electromagnet and two primary
contact-points, one of said primary contact-
points being movable with said armature; and
means mechanically actuated by the passing
of a car for moving one of said primary con-
tact-points into engagement with the other
primary contact-point to close the main cir-
cutt.

24, Inanelectricswitchdevice, in combina-
tion, a main cirenit; an electromagnet, the
main windings of which are included 1n said
main circuit; a movable armature for said
magnet; a contact-point for the main cireuit,

movable with said armature; a fixed contact- |

point for said main circuit; a circuit in shunt
to said main contact-points, which shunt-eir-

“cuit includes the shunt-windings of the elec-

tromagnet and two primary contact-points;
and mechanical meansformoving onecf said
primary contact-points.. | ' -'

25. - Inanelectricswitchdevice,incombina-
tion, a main circuit; an eleotromagnet, the
main windings of which are included in said
main circuit; an armature for said magnet;
a movablearm for supportingsaid armature;
a contact-point for the main circuit movable
with sald armature; a fixed contact-point for
said main ecircuit; a circuit in shunt to said
main contact-points, which shunt-circuit in-
cludes the shunt-windings of the electromag-
net and two primary contact-points; and me-
chanical means for moving one of said pri-
mary contact-points. |

26. Inanelectricswitchdevice,incombina-

tion, & main cireuit; an electromagnet, the ;

main windings of which are included 1in said
main circuit; an armature for said magnet;
a pivoted arm for supporting said armature;
a movable contact-point for the main circult,
carried by said pivoted arm; a fixed contact-
point for said main eirenit; a cireunitin shunt

“to said main contact-points, whieh shunt-ecir-

cuitincludes the shunt-windings of the elec-
tromagnet and two primary contact-points,
one of which primary contact-pointsiscarried
by said pivoted arm; and mechanical means
for moving said arm.

- 27. Inanelectricswitchdevice,incombina-
tion, a main circunit; an electromagnet, the

el el E———

l

magnet; a contact-point for the main circuit,

l movable with said armature; a fixed contact-

point for said main circuit; a circuitinshunt
to said main contact-points, which shunt-cir-
cuit includes the shunt-windings of the elec-
tromagnet and two primary contact-points,
one of which primary contact-points 1S mov-
able with said armature, and the other of
which primary contact-points is yieldingly
supported; and mechanical means for mov-
ing the first mentioned of said primary con-
tact-points. -~ | .

28. Inanelectricswitchdevice, in combina-
tion, a main circuit; an electromagnet, the
main windings of which are included in sald

‘main circuit; an armature for said magnet;

a pivoted arm in said main cireuit, for sup-
porting said armature; a movable contact-
point for the main cireuif, carried by said
pivoted arm; a base-plate in said main cir-

70
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cunit; an electric connection between sald -

base-plate and said movable contact-point; a
fixed contact-point for said main circuit; a
circuit in shant to said main contact-points,
which shunt-circuit includes the shunt-wind-
ings of the electromagnet and two primary
contact-points, one of which primary contact-
points is carried by said arm; and mechan-
ical means for moving said arm. |
99. In anelectricswitch device,in combina-
tion, a main ecircuit; an electromagnet, the
main windings of which are included in said
main cireuit; an armature for said magnet;

go
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a pivoted arm in said main circuit, for sup-

porting said armature; a rod yieldingly sup-

ported by said pivoted arm; a movable con-
tact-point fixed to said rod; a base-plate In
said main circuit; an electric connection be-
tween said base-plate and said movable con-
tact-point; afixed contact-point forsaid main
circuit: a circuit in shunt to said main con-
tact-points, which shunt-circuit includes the
shunt-windings of the electromagnet and two
primary contact-points, one of which primary
contact-points is carried by said arm, the
other of said primary contact-points being piv-
otally mounted and yieldingly held in its nor-
mal position; and mechanical means for mov-
ing said arm. | |

30. Inanelectriecswitchdevice, in combina-
tion, a main circuit normally open; an elec-
tromagnet, the main windings of which are
included in said main circuit; a circoit nor-
mally open, in shunt to the break in said main
circuit, which shunt-circunit includes the

| shunt-windings of said electromagneti; means

for closing said shunt-circuit; means actua-
ated by the closing of the shunt-cireuit, for
closing the main circuit; a controller in sald
main cireunit; and a circuit in shunt to sald
controller. R |

31. Inanelectricswitchdevice,in combina-
tion, a main circuit normally open; an elec-

tromagnet, the main windings of which are
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included in said main eirenit; a cireuit nor- |

mally open, inshunt to the break in said main
circuit, whiech shunt - eircuit includes the
shunt-windings of said electromagnet; me-
chanical means for closing said shunt-cireuit ;
ineans actuated by the closing of the shunt-
cireuit, for closing the main circuit: a con-
trolier in said main cirenit: and a eirenit in
shunt to said controller. -

32. Inanelectricswitch device, in combina-
tion, a main circuit,normally open; an elec-
tromagnet, the main windings of which are
included in said main eireunit; an armature,
the movement of which is adapted to c¢lose
the main cireuit; a cireuit normally open, in

shunt to the break in said main cireuit, which

shunt-cireuit ineludes the shunt-windings of
sald electromagnet; mechanical means for
closing said shunt-cireunit; a controllerin said
main circuit; and a cireuit in shunt to said
controller.

53. Inanelectricswiteh device, in combina-
tion, a main circuit normally open: an elec-
tromagnet, the main windings of which are
included in said main cireuit; an armature
for said magnet; acontact-point in the main
circuit, movable with said armature: a cireuit
normally open, in shunt to the break in the
main eireunit, which shunt-circuitineludes the
shunt-windings of said clectromagnet; me-
chanical means for closing said shu nt-cireuit;
a controller in said main cireuit; and a eir-
cult in shunt to said controller. -

5t Inanelectricswiteh device, in combina-
tion,amaincircuit normally open: an electro-
magnet, the main windings of which are in-
cluded in the main cireuit; an armature for
sald magnet; a contact-point for said main cir-
cuit, movable with said armature; a ecireuit
normally open, in shunt to the break in said

main cireuit,which shunt-circuit includes the
shunt-windings of said electromagnet and

two primary contact-points, one of which pri-
mary contact-points is movable with said ar-
mature; mechanical means for moving said
last-mentioned primary contact-point; a con-
troller in said main circuit; and a ecircuit in
shunt to said controller.

590. Inanelectricswitch device, in combina-
tion, a main cireuit; an electromagnet, the
malin windings of which are included in said
main circuit; a movable contact-point for the
main circuit; a fixed contact-point for said
main eircuit; a circuit in shunt to said main
contact-points, which shunt-cireuit ineludes
the shunt-windings of said electromagnetand
two primary contact-points; a controller in
sald main circuit; and a cireuit in shunt to
sald controller.

26. Inanelectricswitch device,in combina-
tion, a main circuit; an electromagnet, the

main windings of which are included in said

maln circuit; a movable contact-point for the
maln cireuit; a fixed contact-point for said
main ecircuitb; a cirecuit in shunt to said main

contact-points, which shunt-circuit ineludes |

the shunt-windings of said electromagnet:
means for closing said shunt-cirenit; a con-
troller in said main eireunit; and a circuit in
shunt to said controller. o

>7. Inanelectricswitch device, in combina-

“tion, a main cireuit; an electromagnet, the
main windings of which are included in said -

main circuit; a movable contact-point for the
main circuit; a fixed contact-point for said
main cireuit; a cirenit in shunt to said main
contact-points, which shunt-cireuit includes

the shunt-windings of the electromagnet and

two primary contact - points; mechanical
means for moving one of said primary con-
tact-points; a controller in said main cirenit;
and a circuit in shunt to said controller.

08. Inanelectricswiteh device, in combina-
tion, a main cireunit, normally open: an elec-

tromagnet, the main windings of which are

included in said main ecireuit; a cirenit in
shunt to the break insaid main eircuit, which
shiunt-circuit is normally open and includes
the shunt-windings of said electromagnet:
mechanical means for closing the shunt-cir-

cuit; means actuated by the closing of the

shunt-circuit, for closing the main circuit; a
controller in said main eircuit; and a circuit
In shunt to said controller. N

-89, Inanelectric switchdevice,in combina-
tion, a main circuit; an electromagnet, the
main windings of which are included in said
main circuit; an armature for said magnet;
a movable contact-point for the main cireuit;
a fixed contact-point for said main circult; a
circuit in shunt to said main contact-points,
which shunt-circuit includes the shunt-wind-
ings of the electromagnet and two primary
contact-points; mechanical means for mov-
ing one of said primary contact-points; a con-
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troller in said main circuit; and a circuit in

shunt to said controller. | |
40. Inanelectricswitech deviee, in combina-

main windings of which are included in said
main circuit; a movable armature for said
magnet; a contact-point for the main cireuit,

movable with said armature; a fixed contact-

point for said main circuit; a cireuitin shunt
to sald main contact-points, which shunt-cir-

cuit includes the shunt-windings of the elec-

tromagnet and two primary contact-points;
mechanical means for moving one of said pri-
mary contact-points; a controllerinsaid main
circuit; and a cireuit in shant to said con-
troller. |

41. Inanelectricswitchdevice,incombina-

tion, a main cirenit; an electromagnet, the -
110
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tion, a main circuit; an electromagnet, the

main windings of which are included in said
main circuit; an armature for said magnet;
amovable arm for supporting said armature:

‘& contact-point for the main circuit, movable

with said armature; a fixed contact-point for
said main circuit; a cireuit in shunt to said
main contact-points, which shunt-circuit in-

cludes the shunt-windings of the electromag-

netand two primary contact-points; mechan-
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ical means for movingone of said primary con-
tact-points; a controller in said main cireuit;
and a circuit in shunt to said controller.

42. Inanelectricswitch device,in combina-
{ion, a main circait; an electromagnet, the
main windings of which are included in said

‘main eireuit; an armature for said magnet;

a pivoted arm for supporting said armatare;
a movable contact-point for the main circuif,
carried by said pivoted arm; a fixed contact-
point for said main circuit; a circuitin shunt
to said main contact-points, which shunt-eir-
cuit includes the shunt-windings of the elec-
tromagnet and two primary contact-points,
one of which primary contact-pointsiscarried
by said pivoted arm; mechanical means for
moving said arm; a controller in said main
cirenit; and a circuit in shunt-to said con-
troller. * -

43. Inanelectricswitch device, in combina-
tion, a main eircuit; an electromagnet, the
main windings of which are included in said
main ecircuit:; a movable armature for said
magnet; a contact-point for the main cireuit,
movable with said armature; a fixed contact-
point for said main eircuit; a circuit in shunt
to said main contact-points, which shunt-ecir-
cuit includes the shunt-windings of the elec-
tromagnet and two primary contact-points,
one of which primary contact-points 18 mov-
able with said armature, and the other of
which primary contact-points is yieldingly
supported; mechanical means for moving the
first.- mentioned of said primary contact-
points; a controller in said main circuit; and
a circuit in shunt to said controller.

44, In anelectricswitch device,in combina-
tion, a main circuit; an electromagnet, the
main windings of which are included in said
main circnit; an armature for said magnet;

t
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a pivoted arm in said main circuit, for sup-
porting said armature; a movable contact-
point for the main circuit, carried by said
pivoted arm; a base-plate in said main cir-
cuit; an electric connection between saild
base-plate and said movable contact-point;
a fixed contact-point for said main circuit; a
cirenit in shunt to said main contact-points,
which shunt-cireuit includes the shunt-wind-

ings of the electromagnet and two primary

contact-points, one of which primary contact-
points is carried by said arm; mechanical
means for moving said arm; a controller in
said main ecireuit; and a circuit in shunt to
said controller. |

45. In an electric switch device, in combina-
tion, & main circuit; an electromagnet, the
main windings of which are included in said
main circuit; an armature for said magnet;
a pivoted arm in said main cireuit, for sup-
porting said armature; a rod yieldingly sup-
ported by said pivoted arm; a movable con-
tact-point fixed to said rod; a base-plate in
said main circuit; an electric connection be-
tween said base-plate and said movable con-
tact-point; a fixed contact-point forsaid main
circuit; a circuit in shunt to said main con-
tact-points, which shunt-cireuit includes the
shunt-windings of the electromagnet and two
primary contact-points, one of which primary
contact- points is carried by said arm, the
other of sald primary contact-points being
pivotally mounted and yieldingly held in its
normal position; mechanical means for mov-
ing said arm; a controller in said maln cir-
cuit; and acircuit in shunt tosaid controller.
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