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This invention relates to a control system
“for signals on railways employing single or
multiple tracks, and more particularly to
apparatus for converting the influences of
moving railway vehicles upon a trackway
device; without physical contact with the
apparatus, to operate signals. .

The systems of automatic signals, and
train control devices now used on railroads
employ track circuits as a continuous con-
trolling medium and it is often undesirable
to break the continuity of these circuits to
obtain an indication from train movements

for the purpose of operating signals such as

highway crossing signals, annunciators and
the like. : .

The object of this invention is to provide
a signal system so designed that it shall
operate independently of any other signal
system or in any way interfere with the oper-
ation of such signal systems usually employed
with railways.

Another object of this invention is to pro-
vide an electric signal system employing a
closed circuit in which a signal device con-
nected therein shall be actuated by electrical
influences caused by-the passage of a railway
vehicle. S

A further object of the invention is to pro-
vide apparatus of the character designated
in which the operative mechanism shall be
stationary and located in close proximity-to
the track right of way.

A further object of this invention is to
provide apparatus of the character desig-

- nated in which a constantly energized rail-
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way track device is adapted to provide an air
gap and means for changing the magnetic
force in the track device whereby a variation
of the magnetic reluctance of the air gap
causes a cycle of induced electro-motive-force
in the eircuit. controlling the signal devices.

Another object of this invention is to pro-

vide apparatus of the character designated

which shall take care of clearances of railway
vehicles, parts of which, such as the tread of

the wheel, wear, and therefore change in

dimensions causing a variation of such clear-
ances which must be duly taken care of, as

well as the proper clearance between wheel.

flanges and gauge of the rails due to varia-
tion on curved tracks. ’ :
Another object of the

invention is to pro-

vide a signal controlling device which shall
be located on the fixed right of way near the
railway rail, so that the passage of a vehicle
shall influence the same and cause the de-
sired operation of the signal. This object is
accomplished by connecting a battery in

-geries with a coil on ‘the track device and a

relay for operating the signal. These are
connected in a constantly energized closed
circuit and when a vehicle passes the track
device there is induced in the circuit acycle
of A. C. current which opposes the constant

‘battery current during a portion of the cycle

and this diminution of current causes the
actuation of the relay which initiates the op-
eration of the signal. :

Another object of the invention is to so
arrange the signaling controlling devices

that directional operation of the signaling.

control apparatus .shall be secured.

These and other objects will be more mani-
fest from the following specification and
drawings and specifically set forth in the
claims. »

In the drawings:

Figure 1 is a sectional view of a rail de-
vice; ) : ,

Figure 2 is a top view of the rail device
shown in Figure 1; _

Figure 3 is a front view of a relay with a
device for securing a slow attraction of the
armature; ' i

Figure 4 is the side view of the relay shown
in Figure 3;

Figure b is a diagrammatic view of a con-
trol circuit;

Figure 6 is a diagrammatic view of -the

-application of this invention to a single track

railway which is used for traflic in both di-
rections;
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Figure 7 is a_diagrammatic view of the.

application of this 1nvention to a multiple
track railway where movements on each track
are in but one direction.
Similar reference numerals represent sim-
ilar parts in the ‘different views. .
Referring the drawings, there is shown in
Figure 1 apparatus constructed in accordance
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with this invention in which a group of per- .

‘manent magnets 1 are held together by bolts

4. These magnets are connected to a lami-

nated soft irgn core 2 by a bolt 5 at one end, 105
said laminations being held together by a
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bolt 8 at the other end.  These parts are at-
tached to a railway rail 10 by a clamp 7 hav-
ing plates 8 and 9 secured by bolts 6. Around
the laminated core is mounted a coil of in-

sulated magnet wire 12 with terminals 13

and 14, housed in a weather-proof covering
11. A portion of the railway vehicle wheel
15 15 shown on rail 10 directly over rail de-
vice. ' ' -

The relay shown in Figure 8 and Figure 4

- may be of any suitable type in which the pick
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up action is retarded. As shown, this action
is accomplished by providing a chamber 19
partly filled with mercury 20 in which is in-
serted a metallic segment of a sphere 22 with
a vent hole 23 in same. The segment is sup-
ported by a rod 21 attached to the armature
of the the relay. '
Referring to Figure 5, the normal condi-
tion of the device is as follows: Battery 24
energizes relay 25 in series with winding 12
of the rail device, the system operating on
a closed circuit principle. When the wheel 15

- of a railway vehicle is moving on rail 10 over
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the rail device the functioning of the device
is as follows: The metallic mass of the flange
and tread of the wheel passing through the
air gap of a magnetic circuit indicated by the
dotted line 18, causes the magnetic reluctance
of this circuit to decrease and increase, there-
by causing the magnetic flux in the laminated

soft iron core 2 to vary accordingly and

inducing a cycle of current in coil 12. The
current thus induced flows through the coil
of the relay 25, one-half of the cycle of the
current opposing the direction of flow of the
battery current and thereby weakening the
flow of current through the relay coil. The
relay armature is then released and contacts
supported thereby. are opened. The reattrac-
tion of the armature is then retarded by the

- retarding device, which prevents the arma-
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ture from being lifted from the lower. con-

tact and thereby preventing the chattering of -

relay to take place when the following wheels
of 2 moving railway vehicle cause half cycle
impulses while passing the track device,
In Figure 7 four rail :devices and relays,
of the character described in a preceding

paragraph, are shown arranged in’ & manner

to control the operation of a highway cross-
ing 'signal on a double track railway as fol-
lows: A railway vehicle moving in the direc:
tion of arrow 85 causes rail device 26 and

-relay 27 connected in circuit therewith: to
function and cause stick relay 30 to operate
and start the operation of highway crossing’

\

" signal 32 connected in circuit therewith and

6o

energized by battery 81. This signal thus-
given continues to operate until the railway

 vehicle passes over rail device 28 at the high-

way crossing, thereby causing relay 29 to

-function and restore stick relay 80. This

action opens the operating circuit of the sig-
nal and causes the signal to cease to indicate.
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The movement of vehicles on the other track
in the direction indicated by the arrow 36
operates the signals in a similar manner.

In Figure 6 five rail devices and relays of
the character designated are shown in a man-
ner to control the operation of a highway
crossing signal on a single track railway so
that the signal shall operate only when the

-railway vehicle is approaching a highway

crossing. A railway vehicle moving in the
direction indicated by arrow 50 causes rail
device 37 and relay 38 to be energized and
drop stick relay 43 thereby starting operation
of highway crossing signal 44 which is ener-
gized by a battery 45 connected in eircuit
therewith. The railway vehicle in passing
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gver rail device 39 causes relay 40 to function -

but same has no effect on the operation of the

highway crossing signal as the stick relay 43
cannot be energized until released by device
41. The railway vehicle in passing over rail
device 41 at the highway crossing causes re-
lay 42 to operate and thereby energizing stick
relay 43 which discontinues the operation of
the highway crossing signal. The railway
vehicle in passing over rail device 46 causes
relay 47 to operate and thus causing a short
circuit on rail device 48 and thereby prevent-
ing the latter device from operating rélay 49
and opening the signal control circuit. In
this manner the directional effect is secured
and operation of the signal only occurs when
a vehicle approaches the highway. When a
movement of a vehicle is in the opposite di-
rection from that of arrow 50, the sequence
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of relay operation is reversed and the same

desired operation of the signal obtained.

- While.there have been shown and described

signal systems embodying applications of the
invention as applied to railways, it is obvi-
ous that various modifications may be made
therein without departing from the scope of
the invention-as set forth in the claims.
We claim: o : :
L. In an electric signal system, a railway

track device including means for forming

a magnetic circuit provided with an air gap,
means for connecting a portion of sai track

110

device in a constantly energized electric cir-

cuit, whereby the passage of a vehicle causes.
a variation of the magnetic reluctance of "

115

the air gap and produces a cycle of induced .

E. M. F. in'said circuit, a trackway signalling.

device associated with said cirenit and set-in

-continuous operation by one-half of said

cycle, and- a-second track device and cirenit

associated with said signalling device to stop

the operation thereof when said vehicle passes
said second track device. o :
2. In an electric signal system, a railway
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track device including means for forming a -

magnetic circuit provided with an air -gap,
means for connecting a portion of said track
device in a constantly energized elec.ric cir-
cuit, whereby the passage of a vehiele causes

130
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a variation of the magnetic reluctance of the device and circuit associated with said sig- -
air gap and produces a cycle of induced nalling device to stop the operation thereof
E. M. F. in said circuit, a trackway signalling when =aid vehicle passes said second track 10
device associated with said circuit and set device. :

in continuous operation by one-half of said

cycle, means for rendering ineffective the ROBERT H. EWING.
other half of said cycle, and a second track PHILIP P. ASH.




