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To ol whony 6 ey corneern:

Be it known that I, CaarLEs C. ANTHONY, a
citizen of the United States, residing at Phila-
clelphia, in the county of Philadelphia and

State of Pennsylvania, have invented certain
new and useful Improvements in Apparatus !

for Controlling the Operation of Railway-
Switches, of which the following is a specifi-
cabion. |

My inventilon relates to apparatus for con-
trolling the operation ot railway-switches, and
especlally to that class of apparatus which is
termed in the art ‘*push-button machines.”
This class of apparatus, as 1s well known, is
especially adapted for use in yards where cars,
anc especlally freight-cars, are distributed
onto tracks bmnch'nu from w hat may be
termed a ““main” track. Such machines usu-
ally comprise a circutt-controller operated by
two push-buttons and an indicator for the two
positions of the switch-rails.

An object of my invention i1s to prevent
movement of the circuit-controller, and hence
a movement of the switch rail or rails, while a
train or car is adjacent or 1s passing over the
switeh rail or rails.

Another objeet 1s to use the indicator to
show whether the cireuit-controller is free to
be moved and also whether or not the switch-
ralls have moved in response to a movement
of the circuit-controller.

I will describe such an apparatus embody-
ing my invention and then point out the novel
features thereot in claims.

In the accompanying drawings, Figure 1is
a perspective view of a push-button machine.
Fig. 2 1s a perspective view of an apparatus
for controlling and indicating the operation
of a railway-switch and embodying my inven-
tion. For each railway-switch there is pro-
vided an apparatus like that illustrated in Fig.
2 and which for convenience may be termed
a untt,” and the several units or only one
such unit is inclosed 1in a cabinet and consti-
tutes a push-button machine. Fig. 31s a view,
partly in side elevation and partly in veltical
section, of the apparatusshown in Fig. 2 and
a transverse sectional view of a cabinet. Higs.
4, 5.6, 7, and 8 are each diagrammatical views

showing different conditions of the indicator
cmd a loch tor the circuit-controller. Fig. 9
18 a diagrammatical view of a portion of what
may be termed a ““main” railway-track, a

branch track leading therefrom, a railway-
switch controlling the mainand branch tracks,

an apparatus for moving the railway-switch,

a controlling apparatus like that illustrated in
Fig. 2, and an arrangement of circuits for con-
necting the controlling apparatus with the ap-
paratus operating the rallway-switch and with
the track-rails adjacent the railway-switch.
Fig. 10 1s a view similar to Fig. 9, but show-

ing a different condition of the circuits and

apparatus.

Similar characters of reference designate

corresponding parts in all of the figures.

Referring now more par tmul.;nlv to Kigs. 2
and 3, A demgnates a base on which 1s sup-
ported a sultable form of electric motor B,
and A’ a vertically-arranged support extend-
ing upward trom the base A.

¢ ¢ ¢ ¢, &e., designate binding-posts which
are carried by the support A" and suitably in-
sulated therefrom.

d d designate two contact-springs electrie-
ally connected wish the binding-posts ¢ ¢, and
d* d° two contact-springs electrically connect-
ed with the binding-posts ¢ ¢

L designatesa lever fulcrumed intermediate
1ts ends 1n a bifurcated extension «, project-
ing outwardly from the support A" and carry-
Ing bridge-pieces ¢ ¢, suitably insulated from
each otherand thelever I, which bridge-pieces
are adapted upon operations of the lever to
alternately engage the contacts ' d* °.

The contacts d ', &c., the lever IL, and the
bridge-plecese ¢ constitute what I herein term
a " circuit-controller,” which is intended to
control the operation of an apparatus M, pro-
vided for operating the switch-rails s+, Any
other form of circuit-controller may be em-
ployed, provided thav 1t will on one operation
close one operating-circuit on the apparatus
M and on a second operation close another op-
erating-circult and open or disable the oper-
ating-circult previously made. The appara-
tus M may be any of the well-known type of
apparatus whichareemployed to move switch-
rails, and the motive power therefor may be
fluid-pressure or electricity.

One operating-circuit for the apparatus M

(see Fig. 9) may be traced as follows: battery

X, wires 1 2 3, binding-post ¢, contact-spring

y bridge-piece ¢, contact-spring ', binding-
post ¢, wires 4 5 6, apparatus M, and wires 7,
3, and 9 to battery. This operating-circult
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tus M (see Fig. 10) may be traced as follows:
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may be termed the ‘‘reverse” operating-cir-
cuit, and when closed the apparatus M moves

the switch-rails s " to their reverse position. |

(See Fig. 9.) When the switch-rails are in
this position, an indicator I denotes their po-
sition by a pointer ¢, comprised in the indi-
cator, moving under the letter *"R,” suitably

placed on a plate 2’ with reference to the move-

ment of the pointer. (See Fig. 1.)
A second operating-circuit for the appara-

battery X, wires 1 2 8 10, binding-post ¢, con-
tact-spring &%, bridge-piece ¢, contact-spring
d°. binding-post ¢, wires 11 12, apparatus M,
and wires 7. 8, and 9 to battery. 'Thisoperat-
ing-circuit may be termed the "‘normal”
operating-circuit, and when closed the appara-
tus M moves the switch-rails s ¢’ to their nor-
mal position. (See Fig. 10.) When the
switch-rails are in this position, the indicator I
denotes their position through its pointer ¢
moving under the letter ** N,” suitably placed
on the plate ¢ with reference to the move-
ment of the pointer. (See Fig. 1.)

~ As shown in the drawings, the circuit-con-
troller is operated by means of push-buttons
(x (', which are suitably mounted in the front
wall F’ of a casing F, containing the several
units. One push-button G engages the lever
E on one side of its fulerum, and the other
push-button G’ engages the lever K on the
other side of its fulcrum.
the drawings that when the push-button (z 1s
operated the lever K is moved to close the op-
erating-circuit comprising the bridge-piece e,
and when the push-button G’ is operated the
lever I is moved to close the operating-cir-
cuit comprising the bridge-piece ¢'.

The lever E is provided with a roller &,
which coacts with a spring-pressed plunger &~
The roller ¢* and plunger ¢° constitute a means
for holding thelever K in the position to which
it has been moved.

E’ designates a rod connected with the lever
E, soasto have movement with the lever K and
which I have herein termed a ** locking-rod.”
Locking means are provided for the rod E/,
which when engaging the rod prevent move-
ment thereof, and consequently of the lever
E. These locking means, as shown, comprise
projections ¢* ¢, carried by the locking-rod,
and arms ¢' ¢. The arms ¢ ¢ are shown as
being pivotally mounted at one of their ends
to a lever H, which is fulcrumed between 1its
ends and is rocked on its fulerum by the mo-
tor B. The lever H is fulecrumed in a frame
A% extending upwardly from a plate A°, which
is bolted to and extends laterally from the
support A’. The plate A° is provided with

suitable guides for the locking-rod and carries
retaining-straps ¢ ¢’ «* for holding the lock-
ing-rod in the guides. Two of these retain-
ing-straps @ ¢* coact with the arms ¢ ¢' in

locking the rod. The arms ¢’ ¢ are weighted |

It will be seen from

801,631

or otherwise provided with means which act

to bring them to a vertical position. These
weights or means also act to bring the lever
H to a horizontal position when the motor B
is deénergized, and thus have the arms ¢ ¢’ in
position to lock the rod L against movement.
This will be explained later on. The lever H
is also availed of to operate the pointer z, this
being accomplished through the link ¢°, which
connects the lever H with an arm 2°, carrying
the pointer. The arm 7°is suitably journaled,
so as to be rocked or oscillated upon a move-
ment of the lever H. The plate <" 1s suitably
supported from a bracket ¢’, carried by the
support A’ and is held in frontof an opening 1,
provided in the wall ' of the cabinet.

The motor B is an electric motor and, as

shown, comprises coils 6 & and a polarized
armature (permanent magnet-armature) 0%
which is located between the pole-pieces of
the coils & #. If desired, the armature 0°
may be an electromagnet, in which case a per-
manent and U-shaped magnet would be sub-
stituted for the coils b &', between the ends of
which the electromagnetic armature would be
placed. | ﬂ | |

As shown in the drawings, the polarized ar-
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mature 5*is pivotally mounted at ° and is piv-

otally connected with an arm A, carried by
the lever H. It will be seen, therefore, that
when the armature is rocked on its pivot by
being alternately attracted to the pole-pieces
of the coils & &' the lever H will be rocked on
its fulerum, and with it the arms ¢’ ¢" and the
pointer 7, and that when the coils 4 " are de-
energized-—that is, when no current 1s flow-
ing through them—the armature /* will be 1n
a neutral position, the lever H in a horizontal
position, and the pointer 2 in a middle posi-
tion between the letters ““N” and "R on the
plate /. This is brought about by the welght-
ed or otherwise biased arms ¢&° &'
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The rocking of the armature §° is obtained

by reversing the direction of
through the coil or coils of the electric motor,

and this reversal in direction of flow may be

obtained through a pole-changing device P.
The pole-changing device is operated either
from the switch-rails s 8 or the apparatus M,
it being suitably connected with either the
switch-rails or apparatus M. Therefore when
the switch-rails s & are in one position. the
pole-changer P will be in such position as to
cause current to flow through the coils in one

direction and the armature &° to be attracted
to one of the coils 5 0" and the pointer to be

under ““N?” or ‘R on the plate 7', and when
the switch-rails are in their other positionare-
verse flow of current will be had in the coils
and a consequent reverse movement of the

armature 5*and parts connected therewith ob--

tained. | |
Fig. 4 illustrates diagrammatically the po-
sition of the armature 4° pointer ¢, and lock-

ow of current
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ing-rod E' when the switch-rails are in their | to their original position and that locking-

reverse position., (See Fig.9.) Tig. 5 illus-

trates dmgmmmatleally the position of the

locking-rod and parts when the push-button
(' has been operated to close the operating-
circults on the apparatus M to have it move

the switch-rails to their normal position.
Fig. 6 illustrates diagrammatically the posi-

tion of the parts when the pole-changer is be-
ing shifted, which causes a break in the motor-

circuit B, and Fig. T the position of the parts :

after the pole-changer has been completely
shifted, due to a complete movement of the
switch-rails to their normal position. (See
Fig. 10.) Fig. 8illustrates diagrammatically
the posmon of the parts (after indicating
" normal ” for the switch-rails) should a breal
or short circuit be established in the motor-
In this position the arm ¢ will be

the strap «, and thereby prevent movement of
the rod K’ upon an attempted movement of
the lever E by the push-button (.

Circults for the motor B may be traced as
follows 1n Figs. 9 and 10: In Fig. 9 the cir-
cutt for the motor B to have it move the
pointer to denote the reverse position of the
switch-rails may be traced, starting from one
pole (the + pole) of battery X, as follows:
wires 1 13 14 10., obhmic resistance R, wire
16, track-rail ¢, wires 17 18, arm p» of pole-
ch.;mﬂet P, wne 19, motor B, WiI’Q‘E 20 21,
arm p ot pole - chanoer P, wire 29, track-
rail &° to &, and wires 93 8, and 9 to the other
vole of the battery. Qm rent lowing through

this circuit will operate the motor fmd have
1t move the pointer 2 under letter " R.” A
train brideing the rails * §* ' ¥, &c., adja-
cent the switch-rails will short-circuit the mo-
tor, which, becoming deénergized, permits of
the lever H moving to a horizontal position
and the polinter z to a position between the
letters =" N ”and " R.” (See Fig. 8.) Inthis
position the locking-rod E' is held ageainst
movement. Of course when the pole-changer
1s being operated there will be a momentary
break in the circuit, and the motor, becoming
ceénergized, permits of the lever H moving to
a horizontal position and the pointer 7 to its
middle position. (See, for example, Fig. 6.)
When the pole changer isoperated to move
the arms p »’ from the p031t10ns shown 1n
Fig. 9 to the positions shown in Fig. 10, the
direction of flow of current will be changed,
anc consequently there will be a reverse
movement of the armature to move the pointer
under the letter ""N.” It 1s possible that
when one of the buttons G or G’ is pushed
in the switeh-rails by reason of some ob-
struction may fail to make a complete move-
ment and may remaln in an intermediate
and unsafe position. In such a case it may
be very desirable that the other button be

rod If' be not loc,lmtl so uS to prevent such op-
eration. If, for example, the switeh-rails
were checlxed 111 thul movement from the re-
versed to the normal position, the parts would
continue in their relative positions. (Shown
in Fig. 6.) The continuance of the pointer in
this position would show thatthe switch-rails
had not made their full movement, and it will
be scen that the arm ¢ would not be in a posi-
tion to *. Con-

be engaged by the projection ¢ .
sequently the circuit-controller would be free
to be moved by means of button G to the po-
sition shown in Fie. 9, so as to return the
switch-rails to their original reversed posi-
tion.

The track-railsadjacent theswitch-railsmay

be included 1n a separate track-circuit, the

relay of which may operate a circuit-control-

ler—for example, its armature—to open and
close the indicator-circuits. The purpose in
this invention of controlling the indicator cir-
cult or circults by the presence of a train on
the tracl-rails adjacent the switch-points is
tolock thecircuit-controller againstoperation,
and thereby prevent the switch-rails being
moved under a train. Wherever I use the
term *train-controlled means” in the claims,

3
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I wish to be understood as meaning any ar- -

rangentent on which the train acts to deprive
1n any manner the indicator-circuit of cur-
rent-—
battery, and thus lock the circult-controller
against movement—one form of such means
being 1llustrated in Figs. 9 and 10.

My invention may be said tocomprise acir-
cult-controller for alternately opening and

closing the operating-circuits of an apparatus
tor moving switch-rails, a lock for said cir-
cult-controller, and an electric motor which
when deénergized permits the lock operating

to prevent an operation of the cireuit- con-'

troller. The circuit for the electric motoris
preferably controlled by a car or train adja-
cent theswitch-rails. My invention may also
be sald to comprise in connection with the
foregoing an indicator and an electric motor,
the armature of which by reverse movements
operates the indicator, and means for affect-
1ing the circuit of the electric motor to cause
the reverse movements of the armature.

What I claim as my invention is—-

1. In a push-button machine, the combina-
tion with a circuit-controller, an electric mo-
tor, an indicator sperated by said motor and
lock for said circuit-controller effective when
sald motor 1s deénergized.

The combination with a push-button ma-
chiine comprising a circuit-controller, an elec-
tric motor, an indicator operated by said mo-

tor, and a lock for said circuit-controller; of
circuits for said electric motor and train-con-

trolled means for controlling the circuits for

pushed 1n so as to restore the switch-rails i the motor.

95

—as, for example, by short-circuiting the
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3. In an apparatus for controlling the op-
eration of switch-rails, the combmatmn with
a circuit-controller, of means for operating

“said controller to open and close a plurality of

circuits, an electric motor, an indicator oper-
ated by said electric motor, and a lock for
said eircuit-controller ineffective when said
motor is energized and effective when sald
motor 1S deenewued

4. In an apparatus for controlling the op-
eration of switch-rails, the combination with
a circuit-controller, of push-buttons for op-

erating said circuit - controller to open and -

close a plurality of circuits, an electric motor,
an indicator operated by said electric motor,
and a lock for said circuit-controller ineffective
when said motor is energized and e
when sald motor 1s deenergmed.

5. Thecombination with apparatus for mov-
ing switch-rails having operating-circuits, of
means for controlling 1ts operation comprls-
ing a circult-contr ollel for controlling said
operating-circuits, means for opemtmo said
circult- controller an electric motor having a
polarized armature, an indicator operated b‘y
the movements of ‘said armature, an indica-
tion-circuit for said electric motor and means
for reversing the flow of current in said cir-
cuits for obtdlmno reverse movements of the
grmature.

6. The combination with apparatus for mov-
ing switch-rails, operating-circuits theretor,
a clrcult- controllel for the operating-circuits,
means for operating the circuit-controller, an
indicator for the positions of the switch- ralls
an electric motor having an armature capable
of reverse movements by a reversal of current
in the motor for operating said indicator, a cir-
cuit for said electric motor and means tor ef-

fecting said circuits to produce reversals of

current therein.

7. The combination with prpa,mtug for mov-
ing switch-rails having operating- -circuits, of
means for COHtIOHIﬂU‘ its operation compris-
1ng a circult - contr ollel for controlling said
operatma"—cucmts means for operating the
circuit-controller, an electric motor, having

“an armature capable of reverse movements,

a circuit for said electric motor, means for af-
fecting said circuit to produce reverse move-
ments of said armature, a lock for said cir-
cuit-controller ineffective to prevent opera-
tion of circuit-controller when said electric
motor is energized and effective when deén-
ergized, and train-operated means tor control-
ling said circuit to cause the electric motor
to be deénergized. | |

8. The combination with apparatus for mov-
ing switch-rails having operating-circuits, of
means for controlling its operation compris-
ing a cireuit- controller for controlling said
operating-circuits, means for operating the
circuit-controller, an electric motor, having

an armature capable of reverse movements, a |

fTective
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circuit for said electric motor, means for af-

fecting said circuit to produce reverse move-

ments of said armature, train- -operated means.

for controlling said circuit to cause the elec-
tric motor to be deénergized, a lock for said
circuit-controller ineff ective to prevent opera-
tion of the circuit-controller when said elec-
tric motor is energized, ineffective when said
electric motor is deénergized by the means
for affecting said circuit to produce reverse
movements of said armature, and effective
when deénergized by said train-operated means
for controllmﬂ sald circuit. |

9. In an apparatus for conirolling and indi-
cating the operation of railway- SWltches the
combmatmn of a circuit-controller, a lock for

said circuit-controiler, an mdlmtor, and an

electric motor for operating said indicator
when energized and when deénergized having

the lock overate.

10. The combination with an apparatus tor
moving a railway part or appliance, a circuit-
contmllel and circuits for controlling the op-
eration of the apparatus, an electr_lc motor
the movable part of which has reversed move-
ments when current is reversed 1n the electric
motor, an indicator for the positions of the
part or appliance operated by the electric mo-
tor and having a neutral position when the
electric motor is deénergized, and means. op-
erated by the part or appliance for producing

| a reversal of current in the electric motor.

11. The combination with an apparatus for
moving a railway part or appliance, a circuit-

controller and circuits for controlling the op-

eration of the apparatus, an electric motor
the movable part of which has reverse move-
ments when current is reversed in the electric

motor, an indicator for the positions of the .

part or appliance operated by the electric mo-
tor and having a neutral position when the
electric motor is deénergized, means operated
by the part or applmnce for prod ucing the re-
versal of current in the electric motor, and
means under the control of a train for deen-
ergizing the electric motor.

12 The combination with an apparatus for

moving a railway part or appliance, a circuit--

controller and circuits for controlling the op-

eration of the apparatus, a lock for the cir-
cuit-controller, an electric motor for operat-

ing the lock upon reversals of current in the
electnc motor and permitting the lock to be-
come effective when deénergized, an indicator
for the positions of the part or appliance, also

operated by the electric motor upon reversals

of current in the electric motor and having a
neutral position” when the motor is deéner-
gized, and means operated by the part or ap-
pliance for producing reversals of current in
the electric motor.

13. The combination with an apparatus for

moving a railway part or appliance, a circuit-

controller and circuits for controlling the op-
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eration of the apparatus, a lock for the cir- | gized, and train-controlied means for deéner- 10
cult-controller, an electric motor tor operat- | gizing the motor.

ing the lock upon reversals of current in the Intestimony whereotf I have signed my name
electric motor and permitting the lock to be- | tothis specification in the presence of two sub-
come effective when deénergized, an Indicator | scribed witnesses.

I

for the positions ot the part or appliance, also CHARLES C. ANTHONY.
operated by the electric motor upon reversals Witnesses:
of current in the electric motor and having a F. L. MiLLER,

neutral position when the motor is deéner- L. GRANT J. SNYDER.
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