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o all whonv i€ may coneeriv:

Be it known that I, Lours H. Coxg, acitizen
of the United States, residing at Philadelphia,
in the county of Phlladelp hia and State of
Pennsylvania, have invented a new and useful
Electric Switch-Throwing Device, of which
the following is a specification.

My invention relates to electric railway-
switch-operating mechanisms, and particu-
larly to that class of devices operated by the
use of electric currents derived from the mo-
tive power ordinarily employed in energizing
the car-motors. Its objects are to provide
means for automatically moving the tongue in
such said switches in either direction desired;
to enable the operator to have the switch-
tongue under entire and instant control with-

out moving from his accustomed position and .

without the exercise of manual labor as uisually
involved: to provide an efficient device hav-
ing' a minimum number of parts for the pur-
pose that can readily be applied at a low ex

pense and which has no unsightly or obtru-
sive parts in view; to provide a device that

shall be compact and oceupy a small amount

of space, while it is so disposed as to be read-
ily accessible, yet protected from accident or
injury. I attain theseobjects by a novel com-
bination of parts hereinafter fully described,
and shown in the accompanying drawings,
forming part of this specification, and 1n
which— |

Figure 1isa general plan view of a section

of railway-track to which my device is at-

tached. Fig. 2 shows a fragmentary section
of the box and operating mechanism at the
street-level. Tig. 3 is a sectional view of the
semirotatable electric switch and torsional
spring. Iig. 4 1s an assembled plan of the
mechanism. TFig. 5 is a partial horizontal
section of the same. Fig. 6 shows an alter-
native form of electric switch. Fig. 7 1s a
side view of the same. F¥ig. 8 1s a plan view
of the connections to the alternative form of
electric switch, and Fig. 91sa diagram show-
ing the general electrical arrangements and
connections foroverhead-trolley-wire system.
Fig. 10 is a similar diagram showing the gen-
eral electrical arrangements and connections
for third-rail systems.

In the drawings, 1 and 1’ represent the sec-
tions of insulated railroad-track, located at
any point deemed practical in advance of the
point of the track-switch 2 and which should
be of an appropriate length to have a motor-

" projections 10 and 10,

Sl

car entirely on them and to allow for 1ts ad-
vance movement while the track - switech
tongue 3 is being operated.

To the insulated rails is attached an elec-
trical connection 4, which passes the current
from the car in all cases through the magnet 5
in such manner that the armature 6 i1s held 1n
magenetic connection with the core of magnet
against the tension of the armature-spring 7.

The end of themagnet-armature is arranged

o hold the reversing semirotatable electric
switch 8 1n either of its extreme positions
‘Lgamst the lug 9, formed on its rear side and
which 1s adapted to abut against appropriate
extending inwardly
from the bearing 20. ‘On the face of the said
electric switch 8 1s arranged an electric con-
tact-plece 12, connected by the wire 13, that
carries the electric current from the magnet
5. Delow the contact-pilece 12 1s another con-
tact-piece 14, both soarranged that by the os-
ciliations of the electric switch they will be 1n
contact with the terminals 15 and 16 or, if at
the reverse position of the switch, with the
terminals 17 and 18.

I prefer to make use of the reversing elec-
" a disk properly

tric switch 8 in the form of
insulated and tree to oscillate on a shaft 19,
supported 1n the bealmos 20 and 20’. Near
the opposite end of the Shaft 19 is a toothed
pinion 21, also free to turn on the shatt. Be-
tween the pinion 21 and the switch-disk §1s a
coiled torsional spring 29, connected at one
end to the pinion and m- the other to the dislk
in such manner that 1t will cause the disk to
turn on theshaft in t-h(,, direction in which the
pinion has previously turned, when the said
disk shall have been liberated by the action
of the magnet’s armature 6.

From the terminal 15 leads an insulated wire
93 to the solenold 24, and the return-current
follows the wire 23" to the other terminal 16
and from thence to the ground connection at
25.  Similarly the wire % leads from the ter-
minal 17 to the solenoid 27 and returns on the
wire 268’ to the same ground connection 25.

From the above it will be evident that both
solenoids cannot operate at the same time.

Within the solenoids 1s arrangecd a core 23
and 28" of increasing sectional area, so that
the later action of the coreshall beincreasing
in power as it advances within the coils of the
solenoid. Both cores are secured on a bar

29, passing through their longitudinal center
and extending bev’ond the (;011% Near one end
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the said bar or rod 29 1s formed with rack-
teeth 30, that are adapted to engage with the
teeth 1 the pinion 21, causing it to revolve
as the bar is advanced in either direction and
to Impart torsional tension to the coiled spring
29. The extreme end of the bar, which s po-
sitioned below and at approximately ninety
degrees to the shaft 19, rests in the bearing
31. At the otherend of the bar 29 i1saclevis-
jaw 92, connected with a bell-cranik lever 33,
pivoted at 34, the other extremity of which is
connected to a link 85, which in turn is se-

cured direct to the track-switeh tongue 3.

All the mechanism is containéd in a tight
case 36, having a separable cover-plate 37,
secumd v bolts or serews in such manner as
to permit of ready access. The cover-plate
37 18 mched by a lead wire 38, set 1n a groove
running around the edge of the casing as a
protection against the entrance of moisture
or dirt. ‘The top 1s level with the paving of
the street when the case is 1n position below
the surface alongside of the track-switch.

1t will be noticed that any form of track-
switch can be used with my device and that
no speclal conditions or arrangements are nec-
essary to the car or track except the insulation
of a section of rails and the attachments to the
track-switch tongue.

In the alternative form of reversing electric
switch (shown in Fies. 6, 7, and 8) the mov-
able contact-levers 39 and 89 are fulcrumed
at 40 and connected rigidly together by tie-
rods 41 and 41’. Below t

he lower rod 41 1s a
stud-pin 42, set in the lever 39, having a forked
lever 43 with bifurcated sides pivotally at-
tached to it. Within the forks is positioned
the rod 29 from the solenoids, but in this case
used without the rack-tecth, having a pin 29’
1nserted rigidly in it and extending beyvond
1ts diameter equally on each side.
1s positioned within the fork of the lever 43
and between the open sides thereof in such
manner that when the rod 29 moves in either
direction the end of the level 43 will be car-
riecd with 1t.

Between the stud pin 42 and the upper side
of the bar 29, coiled about the lever 43, is a
compression - spring 44. When the bar 29
moves so as to carry the pin 29" toward the
contact-lever fulerum 40, the said spring will
be compressed and exert a tendency to throw
over the lever 39. Thisaction is prevented by
the armature 45 of the magnet 46 so long as
1t 1s held to 1ts core by the magnetic current.
When the current is broken, the armature-
spring 47 causes the armature 45 to release
the levers 39 and 39, whereupon they are
thrown over from the contact-points 48 and
49 to the contact-points 50 and 51, creating an
effect upon the solenoids, as in the arrange-
ment previously described. TFrom these con-
tact - points are suitable connections to the
terminals 15, 16, 17, and 18, arranged as he-
fore stated, as 1s also the oround connection

This pin.
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25, and it will be evident that the samie re-
sults are attained by the use of this form of
electric switch as from the other.

In the diagram Fig. 9 theenergizing source
1s represented by an overhead wire 52 or a
third rail 53, both being taken through the

car-switch 54, the remaining characters have

already been descrlbed n theu relation to the
oper ating mechanism.

I will now deseribe the overations and ef-
fects produced by my invention.

By the use of the controller-handle at the
resistance-box on the motor-car the motor
may be shut off, but not the lower-powered
current operating the lights, air-pumps, &ec..
which may work uninterruptedly and contin-
ually, if need be. Obviously this shunted
current of lower amperage must pass throueh
the magnet 5, as well as the main current,
and 1t 1s one of the peculiarities of my inven-
tion that the magnet 1s so constructed as to
be non-operative under the lower-powered
current, but responsive to the full current.
In all cases the electric connection is continu-
ous from the insulated sections of rails to the
oround or return-leads. I desire to point
out that the direct or alternating current can
be used with equal effectiveness, as the vibri-
tions of electric energy of the alternating
current in the coils of the solenoids will cause
equal but dissimilar vibrations in the mole-
cules of 1ts core, so that the resultant action
1s the same 1n this case as in the direct cur-
rent. The current as taken off by the car
passes, as usual, through the controller, read-
11y accessible to the operator. KFrom the con-
trotler it is transmitted through the motors.
driving mechanism, and wheels to the track
on 1ts return. If the car be on an insulated
section of rails, obviously the current would
be mnterrupted and no power transmitted by
1t because of_the said insulation. If, how-
ever, tfrom the insulated section of tracl-rails
there be attached wires ultimately connecting
with the return-leads or eround. the current
would pass and energize the dllvuw mechan-
1sm [ malke use of ths wire, hrst by pass-
ing 1t through a magnet, causing its arma-
ture to move, the said movement holding it
in connection with an isulated semir oLaJL{the
electricswitch and not allowing it to be turned,
so that one set of its connections are held in
contact with the ends or terminals of electric
attachments, one of which leads to a solenoid
and the other to a ground connection. The
electric current after passing through the
magnet 18 connected direct to the semirotata-
ble switch 1n such manner that it may be di-
rected thereby to either one or the other of
the solenoids, which are arranged, prefer-
ably, in tandem-—that is, one in advance of
the other. If now the current be turned on,
one of the sald solenoids is caused to act on

1ts core, drawing it into the coil, while the
1od
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rack causes the pinion to revolve and give
torque or torsional effect to the coiled spring,
one end of which is attached to it.
end of the sald spring is attached to the semi-
rotatable switch in such manner that energy

The other

is stored in the spring until the said switeh 1s |

liberated. by the armature 6, whereupon 1t
will revolve until brought up by stops ar-
ranged on 1t and which bring 1t into correct

relation with the atforesaid electrical connec-

tion, the selection of which is open to the op- |

erator.

If 1t be desired to reverse the position of
the tonoue of the track-switech, 1t 1s accom-
plished instantaneously by switching off the
electric current, with the controller, on the
motor-car while it is on the insulated section

of its attractive power, allowing thearmature
to rise therefrom under the tension of its

spring and release the semirotatable electric |

switch, whereupon i1t will revolve and form
connection to operate the reversing-solenoid.
When the full electric current is again ap-
plied, the semirotatable electric switch 1s se-
cured in its position, the solenoid then in elec-
trical contact is energized, its core drawn in,
the track-switch tongue moved, and a reverse
tension produced simultaneously in the coiled
torsional spring, ready for another reversal.
Kvidently while the car remains on the insu-
lated section of railroad-track these operations
may be continued at will, causing the tongue
of the railroad-track switch to move in alter-

nate directions at each interruption of the

electric current by the operation of the mo-
tor-car controller-handle.

It will be noticed that no appreciable time
is taken 1n operating and that the car does not
need to stop or even slacken its speed. It 1s
also noticeable that my contact-points are all
arranged to be " wiping,” so that no corro-

sion and consequent failure will occur to the

electrical connections and that I provide a
hermetically-sealed case for the mechanism,

3

solenoids, arranged one in advance of the
other, and adapted to act ona bar common to
both; mechanical connections between the said

bar and tongue of the said track-switeh, and

electrical connections from the sections of 1n-
sulated rails to the semirotatable electric
switch and therefrom to the solenoids, and
from the solenoids to ground, all substantially
as shown and described.

9. In an electric railway-switch-operating
device, the combination of a source of elec-
trical energy, having a divisible and divided
current and means for controlling the greater
portion of the said current; amagnet and its
armature arranged to hold or liberate a re-
versing electric switch and so constructed as

to be inoperative under less than the full
of track, which action deprives the magnet

strenoth of the said electric current; a revers-

ing electric switch and means for operating

it: a plurality of solenoids adapted to act on
a common bar and the said bar having me-
chanical connections to operate the said re-
versing electric switch; a track-switch tongue
and suitable mechanical connections between
it and the opposite end of the said bar and
electrical connections between the various
members, all as and for the purposesset forth.

3. In an electric railway-switch-operating
device, the combination of a semirotatable

switch, loosely mounted on a shaft, having

arranged thereon connections for receiving
an electric current: connecticns for deliver-
ing the current to either of two solenoids;

“means for determining and limiting 1ts revo-

the switch-rod entering through packed open-

ings, while the cover-plate is sealed by a lead
wire; vet the arrangements are such that by
the removal of a few screws the whole work-
ing parts can be readily gotten at and re-
moved when desired. |

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18— - |

1. Inanelectrical railway-switch-operating
device the combination of a section of insu-

lated track:; atrack-switch having a movable

tongue; a semirotatable electricswiteh; means
for causing the said semirotatable electric
switch to partially revolve in either direction,
and means for normally holding it 1 either
extreme position against revolution; a pair of

shaft with the -said
switch and connected to the other end of the

lution to agree with said connections; means
for normally holding it in either of its ex-
treme positions, or releasing it therefrom and
means for causing itto revolve; a magnetand
its armature arranged to release the said semi-
rotatable electric switch; a colled torsional
spring to actuate the sald semirotatable electric
switch and connected thereto at one of its ends;
a toothed pinion, loose mounted on the same
semirotatable electric

said torsional spring: a pair of solenoids, ar-
ranged in tandem, adapted to act in opposite
directions, having their cores mounted on a

- common bar, the said bar terminating at one

end with suitable connections to the tongue
of the track-switch and the other end of the

- bar, through a toothed rack, with the atore-

sald pinion:; and electrical connections be-
tween the various members all as and for the
purposes set forth.

In testimony whereotf I havesioned my name
to this specification in the presence of two sub-

seribinge witnesses. | |
LOUIS H. COXE.

Witnesses: -
Hexry Hann,
Frank A. PHILLIPPI.
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