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To all whony Tt maiy concern:
Be it known that I, Josera A. WILSON, a

citizen of the United States, whose permanent

post-office address is Westfield, New Jersey,
and whose temporary post-office address 1s
Thirsk, county of Yorkshire, England, have
invented certain new and useful Improvements
in Signaling Systems, of which the following
1s a specification..

This invention relates to improvements in
electric signaling systems for railways.

The invention seeks to provide an eflicient
and simplified arrangement of circuits and
connections and such as is adapted to control
and operate home and distant signals. The
invention also seeks to provide an efficient and
simple arrangement whereby a signal may be

operated and controlled over two sections of-

track. |

The invention also seeks to accomplish 1ts
various purposes without the use of polarized
relays. |

In the accompanying drawing two com-
plete blocks of a system embodying the 1n-
vention are shown diagrammatically.

Referring now to the drawing, 1, 2, 3, and

4 are successive blocks of the railway, each

including a separate insulated track-section.
5 and 6 are the home and distant signals lo-
cated at the enterine end of block 2. T and 8
are the home and distant signals at the enter-
ing end of block 3. 9 and 10 are the home
and distant signals at the entering end of
block 4. In the present embodiment of the
invention these signals are shown normally

at ‘“safety,” although, of course, the invention

contemplates an arrangement of signals nor-
mally at " danger.” _

11 and 12 are the clutch-magnets or other
operating or controlling devices for the sig-
nals 5 and 6. 13 and 14 are corresponding

operating or controlling devices for signals 7

and 8. 15 and 16 are corresponding operat-
ine or controlling devices for signals 9 and 10.

17 is a differential magnet located at theen-
tering end of block 2. This magnet has two
coils and is so arranged that when current

traverses both ceils in the same direction the

—

magnet is energized and when current trav-
erses the coils in the opposite directions the
magnet is desnergized. Coil 18 of magnet 17
is included in the track-circuit of block 2.
This track-circuit includes battery 19, current-
reverser 20, rails of block 2, coil 18, and track-
magnet 21. The current-reverser 20 18 oper-
ated by a suitable connection with the home
signal 7, sothat when this signal is at = safety”’
current, from battery 19 flows through the
track-cireuit in the direction indicated by the
arrows, and when signal 7 is at ~ danger”
carrent-reverser 20 is shifted, so that carrent
from track-battery 19 flows in the opposite
direction through the track-circuit. "Lhis
current, through coil 18 of magnet 17, is made
to coincide with or differ from the direction
of eurrent in the other coil of magnet 17. 22
is this other coil of magnet 17. It may be
energized from any suitable source, but 1s
preferably energized from the signal-circuit
of signal 5. This circuit is as follows: from
battery 23, clutch-magnet 11, coil 22, circuit-
controller 24, and back to battery 23. The
signal-circuit for distant signal 6 1s from bat-
tery 23, clutch-magnet 12, circunit-controller
05. wire 26, circuit-controllers 27 and 24, back
to battery 28. Circuit-controller 24 1s oper-
ated by track-magnet 21, and circuit-controller
97 is operated by differential magnet 17. It
will be seen that the signal-cireuit for the dis-
tant signal 6 is controlled by both magnets 17
and 21 and that signal-circuit for home signal
5 is controlled by magnet 21.

98 and 29 are the current-reversers in the
track-circunits. associated with track-batteries
30 and 31 of blocks 1 and 3, respectively, and

operated with home signals 5 and 9, respec-

tively.
392 and 33 are the track-magnet and differ-

ential magnet associated with the circuits for
block 3. | -

34 and 85 are the track-magnet and differ-
ential magnet associated with the eircuits for
block 4.

The signal-circuits for signals 7 and 8 are
the same as those for signals 5 and 6 and may
be traced as follows: from battery 36 through
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magnet 13 for home signal 7, coil 37 of dif- | distant-signal clutch-magnets 12 and 14, re-

ferential magnet 33, circuit-controller 38 op-
erated by magnet 32, and back to battery.

The signal - circuit for distant signal 8 1is

from battery 36 through clutch-magnet 14,
circuit-controller 39, wire 40, circuit-control-
ler 41 operated by differential magnet 33,
circult-controller 38 back to battery. The
track-circuit of track-magnet 32 is the same
as that for track-magnet 21 and includes bat-
tery 81, current-reverser 29, track-rails, coil
42 of magnet 33, and track-magnet 32. The
circuits for clutch-magnets 15 and 16 associ-
ated with signals 9 and 10 and the track-cir-
cult for block 4 are similar to those just de-
scribed and need not be traced.

In the normal condition and when the sig-
nals are at “‘safety” current through both
colls of a differential magnet flows in the same
direction, so as to energize the magnet, as
shown with reference to magnet 17.

The operation is as follows: A train enter-
ing block 2 shunts track-battery 19, thereby
deénergizing coil 18 and magnet 21. Magnet
21 releases circuit-controller 24, thereby de-
energizing clutch-magnets 11 and 12 and put-
ting signals 5 and 6 to “"danger?” behind the
train. When the t1 ain enters block 3, 1t puts
signals 7 and 8 to " danger” in the same way.
The movement of home Slti_'na,l 7to ““danger?”
shifts current-reverser 20, so that current
through track-magnet 21 and coil 18 is re-
versed. This energizes magnet 21 and closes
circult-controller 24, so that clutc‘h—magnetll
1s energized and signal 5 goes to " safety.”
The reversal of curr ent in coil 18 deénergizes
differential magnet 17, because it neutralizes
current ﬂowmfr in the opposite direction
through coil 09. This cireuit-controller opens
to keep clutch—magnet 12 deénergized and dis-
tant signal 6 at ““danger.” When the train
passes beyond block 3 home signal 7 returns
to ““safety,” thereby restoring current from
track-battery 19 through coil 18 to its nor mal
directi

on, so as to energize magnet 17 and put
distant signal 6 to ““safety.” When the train
passes into block 4, 1t puts home and distant
signals 9 and 10 to “‘danger” behind it and
keeps distant signal 8 at “‘danger” in the
manner already described. _

431s aclrcult-controller connected in ashunt

~around coil 18 and operated by magnet 21, so
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that when this magnet is energized circuit-
controller 43 will be opened and when the
magnet 1s deénergized circuit-controller 43
will be closed. Thus when magnet 21 is first
energized after the train has passed off of
block 2 full current from track-battery 19
passes through magnet 21 and around coil 18.

I'hisservestoincrease the efficiency of a track-
battery in its work of lifting the circuit-con-
trollers 24 and 43. 44 and 45 are circuit-con-
trollers having a similar arrangement and as-
soclated, respectively, with magnets 32 and 34.
Circuit-controllers 25 and 39 in the circuits of

spectively, are operated from the home sig-
nals 5 and 7, respectively. They are so ar-
ranged as to be closed at or about the time
when the home signals reach safety position
fmd are opened when the home signals go to

" danger.”
dlstant sional from going to “‘safety” until
after its associated home swnal has already
reached or about reached satety ”?Jtisnot

Their purpose 1s bo,pl"event the
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essential that the current-reverser be mechan- -

ically operated with the home signals them-
selves, although such arrangement is pre-
ferred. These current-reversers may be op-
erated by any means controlled by the train
in the section next in advance. ;

While the complete system and its various
features are shown in what 1s believed to be

the best arrangement, it will be understood

that the various featuresof the invention may
be considerably modified in their arrangement
and association without departing from the
scope of the invention.

What I claim, and desire to secure by Let-
ters Patent, is—
- 1. Inan electric signaling Wstem the com-
bination of a differential magnet having two
colls; a source of current for energizing one
of said coils; a track-circuit including the other
of saild coils,. a current-reverser and a track-
magnet; and a signal controlled by both of said
mdcrnets

9. In an electric signaling system, the com-
bination of a differential mawnet having two
coils; a source of current for energizing one
of said coils; a track-circuit including the other

of said coils, a current-reverser and a track-

magnet; and a signal-circuit having circuit-
breakers operated by said magnets.

3. Inan electric signaling system, the com-
bination of a differential magnet having two
colls; a source of current for energizing one
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ot said colls; a track-circuit including the other -

of said coils, a current-reverser and a track-
magnet; a signal controlled by both of said
magnets; and another signal controlled by said
track-magnet.

4. In an electric signaling system, the com-
bination of a differential magnet having two
colls; a source of current for energizing one
of said colls; atrack-circuit including the other

magnet; and home and distant signals located
at the same point, the home signal being con-
trolled by said track-magnet and the distant
signal being controlled by both of said mag-
nets.

5. Inan electric signaling system, the com-

bination of a differential magnet having two

coils; a source of current for energizing one
of said coils; a track-circuit including the other
of said coils, a current-reverser and a track-
magnet; a signal-circuit controlled by both of

sald magnets; and a signal-circuit controlled

by the track-magnet.
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6. In an electric signaling system, the com-
bination of a differential magnet having two
coils: a signal-cireuit including one of sald

coils: a track-circuit including the other ot said

coils, a current-reverser and.a track-magnet,
said signal-circuit being controlled by said
track-magnet; and a signal controlled by both
of said magnets. |

7 1In an electric signaling system, the com-
bination of a differential magnet having two
coils: a signal-circuit including one of said
coils; a track-circuit including the other of
said coils, a current-reverser and a track-mag-
net. said signal-circuit being controlled by

said track-magnet; and another signal-circuit

controlled by both of said magnets.

3. In an electric sicnaling system, the com-
bination of home and distant signals located
at the same point; a differential magnet hav-
ing two coils; a circuit for the home signal
including one coil of said magnet; a track-
circuit including the other of said coils, a cur-

rent-reverser and a track-magnet, said circult:

tor the home signal being controlled by said
track -magnet; and a circuit for the distant
signal controlled by both of said magnets.

9. In an electric signaling system, the com-
bination of a differential magnet having two
coils and located near the entering end of a
track-section: a source of current for energiz-
ing one of said coils; a track-circuit including
the other of said coils, a track-magnet and a
current-reverser, said current-reverser being
located near the exit end of said track-sec-
tion: means controlled by a train in advance
of said track-section for operating the cur-
rent-reverser: and a signal controlled by both
of said magnets.

10. In anelectricsignaling system, the com-
bination of a differential magnet having two
coils and located near the entering end of a
track-section: a source of current for ener-
oizing one of said coils; a track-circuit in-
cluding the other of said coils, a track-mag-
net and a current-reverser, sald current-re-
verser being located near the exit end of said
track-section: means controlled by a train in
advance of said section for operating the cur-
rent-reverser: a signal controlled by both of
said maonéts; and another signal controlled
by said track-magnet.

11. Inanelectricsignaling system, the com-
bination of a differential magnet having two
coils and located near the entering end of a
track-section: a source of current for ener-
oizing one of said coils; a track-circult in-
cluding the other of said coils, a track-mag-
net and a current-reverser, sald current-re-
verser being located near the exit end of said
track-section: means controlled by a train In
advance of said track-section for operating
the current-reverser: and home and distant
sionals located. at the entering end of said
track - section, the home signal being con-

]
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sional being controlled by both of said mag-
nets. |

19. Inanelectricsignaling system, the com-
bination of a differential magnet having two
coils and located near the entering end of a
track-section: a signal-circuit including one of
said coils: a track-circuit including the other
of said coils, a track-magnet and a current-re-
verser, said current-reverser being located
near the exit end of said track-section; means
controlled by a train in advance of said track-
section for operating said current-reverser;
and a signal controlled by both of said mag-
nets. | | o

18. Inanelectricsignaling system, the com-
bination of a differential magnet having two
coils and located near the entering end of a
track-section; a signal-cireuit including one ot
said coils: a track-circuit including the other
of said coils, a track-magnet and a current-re-
verser. said current-reverser being located
near the exit end of said track-section; means

controlled by a train in advance of said track-.
‘section for operating said current-reverser;

and home and distant signals at the entering
end of said track-section, the home signal be-
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ing controlled by said track-magnet, and the

distant sienal being controlled by both of said
magnets.

14. Inanelectricsignaling system, the com-
bination of a differential magnet having two
coils: a source of current for energizing one
of said coils; atrack-circuit including the other
of said coils, a current-reverser and a track-
magnet; ashunt connection around said other
coil of the differential magnet adapted to be
closed when the track-magnet is deénergized
and to be opened when the track-magnet 1s en-

ergized:; and a signal controlled by both of

sald magnets. .
15. In anelectric sienaling system, the com-

bination of a differential magnet having two
coils: a source of current for energizing one
of said coils; atrack-circuitineluding the other
of said coils, a current-reverser and a track-
magnet; a shunt connection around said other
coil of the differential magnet adapted to be
closed when the track-magnet is deénergized
and to be opened when the track-magnet 1s en-
ergized; and a signal-circuit having circuit-
brealkers operated by said magnets.

16. Inan electric signaling system, the com-
bination of a differential magnet having two
coils: a source of current for energizing one
of said coils: atrack-circuitincluding the other
of said coils, a current-reverser and a track-
magnet; ashunt connection around said other
coil of the differential magnet adapted to be
closed when the track-magnet is deénergized
and to be opened when the track-magnet 1s en-
ergized; a signal-circuit controlled by both ot
said magnets; and a signal-circuit controlled
by the track-magnet.

17. Inan electric signaling system, the com-
bination of home and distant signals located
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at the same point; a differential magnet hav-
ing two coils; a circuit for the home Swnal
mcludmfr one (3011 of said magnet: a tra,ck -¢clir-
cult mcludmﬂ* the other of sa,ld colls, a cur-
rent—reverser and a track-magnet, said circuit
for the home signal being controlled by said
track-magnet; a shunt connection around said
other (3011 of the differential magnet adapted
to be closed when the track-magnet is deéner-
gized and to be opened when the track- magnet
1s energized: and a circuit for the dlstant S1g-
nal controlled by both of said magnets.

13. Inan electricsignaling system, the com-

bination of a dif erentlal magnet having two
colls and located near the entering end of a
track-section; a source of current for ener-

gizing one of said coils; a track-circuit in-

cluding the other of said coils; a track-magnet
and a current-reverser, said current-reverser
being located near the exit end of said track-
section; meanscontrolled by atraininadvance
of said track-section for operating the cur-

rent-reverser; ashunt connection around said

ferential magnet adapted

other coil of the di

to be closed when the track-magnet is deéner-
gized and to be opened when the track-magnet

789,778

of said magnets.

19. Inan electricsignaling svstem the com-
bination of a differential magnet having two
colls and located near the entering end of a
track-section; asignal-circuit including one of
said coils; a track-circuit including the other
of sald coils, a track-magnet and a current-
reverser, sald current-reverser being located
near the exit end of said track-section; means
controlled by a train in advance of said traclz-
section for operating said current-reverser; a
shunt connection around said other coil of the
differential magnet adapted to be closed when
the track-magnet is deénergized and to be
opened when the track-magnet is energized;
and a signal controlled by both of said mag-
nets.

Intestimony Whel eof [ havesigned my name
to this specification in the presence of two sub-
scribing witnhesses.

JOSEPH A. WILSON.

Witnesses:
R. WEsTAcoTT,
ALFRED NUTTING.

! 1s energized; and a signal controlled by both
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