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To all whom it may concern:

Be 1t known that I, HERBERT B. TAYLOR, a
citizen of the United States, residing at Kast

Orange, in the county of Kssex and State of |

New Jersey, have invented certain new and
useful Improvements in Railway Signaling
Systems; and I do hereby declare the follow-
ing to be a full, clear, and exact description of
the invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

My invention relates to electric railway-

siognal systems, and particularly to improve-
ments in block-signal systems ot the track-

circuit type; and my invention consists in the
novel arrangement of circuits and apparatus
hereinafter described, and more tully set forth
in the claims.

The object of my 1nvention is to improve
and simplify circuits and apparatus of block-
signal systems of the class described.

I will now proceed to describe my inven-
tion with reference to the accompanying draw-
ings, 1llustrating one embodiment of my sys-
tem, and will then pomt out the novel features
In cl‘ums

In the drawings, Figure 1 shows diagram-
matically four successive blocks with circuits,
signals, and Instruments pertaining thereto,
and portions of two adjolning blocks. Fig. 2
is a similar view showing one of the rails used
as a conductor of one of the signal-circuits.

W’hlle only a few blocks are illustrated in
these figures, 1t will be understood that the
number of blocLs may be multiplied indefi-
nitely, theseveral blocksof arailway equipped
with my invention, or at least the most of said
blocks, having substantially the same circuits.

In the said drawings, 1, 2, 3, and 4 are
blocks on a line of railway, each block being
insulated from the adjacent blocks, as indi-
cated. Kach line of rails of each block 1s as-
sumed to be electrically continuous; but the
two lines of rail of each block are assumed to
be insulated from each other, so as to be elec-
trically connected only by the circuits herein-

after described or by the wheels and axles of

50

a car on such track. Two pairs of wheels and
axles therefor are diagrammetrically repre-
sented in blocks 1 and 2 at 5.

6, 7, and 8 are signals for blocks 2, 3, and
4, respectively. Such signals may be of any

type adapted for operation by electricity, and
no particular type of electrically-operated
signal is intended to ‘be represented.

10 10, &e., are signal - controlling relays
of peculiar construction, one for each signal.
Kach such relay comprises two magnets 11 and
12, arranged to oppose each other with respect
tothe armature 13 of the relay, and such arma-

ture of each relay carries two contact-pieces

14 and 15, the former adapted to make con-
tact with a stop 16 and the latter to make con-
tact with a stop 17. Hach relay further com-

prises opposed springs 18 orequivalent means,
which tend to move the armature of said relay

to an intermediate position in which 1t 1s out
of contact with both stops and to hold 1t there.
Magnet 11 18 arranged to exert a stronger
pull upon the armature than magnet 12, either
by making it a stronger magnet or by placing
it nearer the armature, or in any other con-
venlent way.

Magnet 11 is connected to the track-circuit
of the block in advance of that which the
sienal corresponding to that relay controls,
and magnet 12 is in a circult controlled by the
relay of a signal beyond. This circuit may
be traced as follows: from contact-point 16
of: relay 10" of signal 8, for example, through
armature-contact 14 of that relay, wire 20,
magnet 12 of the relay 10 of signal 7, and
wire 21 to a common conductor 22, and thence
through a wire 23 back to contact 16, the
starting-point. Hach such circuit includes a
battery 20* and is normally closed, the relay-
armatures being normally in contact with
their stops 16, as in relay 107, and the relays
at the extreme ends of the figures.

When the armature of any one of the re-
lays makes contact with its stop 17, it com-
pletes a circuit 24, passing through the cor-
responding signal, a battery 25, and arma-
ture contact-piece 15.
normally open.

The relay armatures are normally held in

contact with their stops 16, because, although

the magnet 12 of each relay partly counter-
balances the corresponding magnet 11, and
although the spring action tends to move the
armature to an intermediate position, magnet
12 and the spring action are not together
strong enough to move the armature away
from magnet 11 when said magnet 1s fully
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energized and the armature is in proximity | gized and will attract its armature, In turn

thereto.
The operation of my system may now be

understood. Supposing, as indicated by the
drawings, that a train is passing from block
1 into block 2, both of the blocks being oc-
cupied, the tr scl-circuits of blocks 1and 2are
both short-cir cuited and the armature of re-
lay 10" is in contact with 1ts stop 17, {magnet
12 of that relay being energized, since block
3 is clear,) so that signal Tis at safety,”
while both magnets 11 and 12 of relay 10 be-
ing deéner uved the armature of that relayis
held in the intermediate position by 1ts
springs, and therefore the signal at the en-
trance to block 1 cannot be set to “‘safety,”
since the circuit 20 of block 1is broken. The
rear of the train is thercfore protected.
When the train clears block 1 altogether and
passes entirely into block 2, magnet 11 of re-
lay 10 is energized and attracts its armature,
thus closing circuit 20 of block 1. so that a
train in the block behind may set the signal at
the entrance of block 1 to “‘safety” and enter
said block. As the train passes from block 2
to block 8 the magnet 11 of relay 10" is de-
energized in like manner, and the magnet 12
of that relay draws i1ts armature over, clomng
the circuit of signal 8 and setting that signal
to ‘‘safety.” and at the same time breaking the
circuit 20 of block 2, so that the springs of re-
lay 10" draw the armature of that relay away
from its magcnet 12, breaking the c'lf;,uit ot
signal 7 and setting said mgnal to “"danger”
again. The armature of relay 10" 1s moved
by the springs merely to the mid-position, so
that circuit 20 of block 2 remains broken un-
til the train has passed entirely out of block
9, and when this occurs magnet 11 of relay
10" is energized and attracts its armature,
closing circuit 20 of block 2. As the train
passes on from block to block the signals are

operated in like manner, the train as 1t enters

a block setting to “‘safety” the signal of the
next succeeding block, providing that block
is clear, and causing the signal of the block
which it is leaving to go to “danger,” but pre-
venting the signal at the entrance ot the block
which it is leaving from going to “‘safety’ un-
til 1t has entirely left such block. Thus 1t will
be seen that when a train enters block 3 from
block 2 signal 8 will not oo to “"safety” if block
4 is occupied, since circuit 20 of block 4 1s
broken in such case and magnet 12 of relay
10" deénergized, and signal 8 cannot go to
“safety” until, the train having cleared block
3, magnet 11 of relay 10" is energized.
Should a train back from block 3, for ex-
ample, into block 2, as soon as the rear of the
train enters block 2 magnet 11 of relay 10
will be deénergized and the armature will be
drawn into the central position, preventing
sicnal 6 from being set to = saftety,” and
when the train has passed completely into
block 2 magnet 11 of relay 10" will be ener-

encereizing the magnet 12 of lelzw 10’ and caus-
ing signal 7 to go to ‘“ safety.”

It will be seen that my system essentially
comprises for controlling each signal a single
relay, or, generically, a circuit-closer having
two opposing magnets, one adapted to be en-
ergized by the track-cireuit of a block 1n rear

of such signal, the other adapted to be ener-

oized by a circult which is closed when the
block of such signal 1s unoccupied and 1s con-
trolled by the relay of a suceeeding signal.

1t will be obvious that the common conduc-
tor 22 might be ground. However, railway
companies usually prefer that such conductor
shall not be ground or grounded largely for
the reason that sa1d cond uetor affords .f,m casy
means for setting signals at ** danger ” in case
of an emergency., which may be done by sim-
ply cuttine said conductor. 1t will further
be obvious that mstead of employing a con-
duector 20, connecting the armature-contact 14
of one relay with the magnet 12 of the relay
in advance, one of the rails may be used as
such conductor. Tie. 2 1llustrates this.
When using the rail in this manner, the op-
eration of the track-circuit 1s not interfered
with 1n any wayv, and the only line conductor
required other than the rails i1s the common
conductor 22, and, as above stated, even this
conductor may be dispensed with by ground-
ing the connections. _

It will be apparent that breaking of one ot
the line of rails has the same effect upon the
signal of the block 1n which the break occurs
that short-circuiting the block of that track
would have. In the following claims 1 use
the phrase *" operate the track-circuit ” to in-
clude either the short-circuiting of such cir-
cuit or the interruption thereof by breaking
the same.

1t will be noted that in the local ciruit of
each signal there is but one break and that
such circuit 1s controlled by but one relay or
circult-controlling device.

1t will be obvious that the above isonly one
embodiment of my invention and that said in-
vention 1s susceptible of many variations and
modifications and also that various forms of
signals, relays, &c., may be used 1n the sys-
tem, and I do not nmt, myse If, therefore, to
the p.;n't icular circults and instruments herein
illustrated and deseribed.

What I claim 1s—-

1. In a block-signal system, the combina-
tion with a series of si 1onals, and a controlling

sional-circult for each such signal, of a series
of electromagnetic circuit-controlling de-
vices, one only for each such signal, and each
controlling the circuit of the corresponding
sional, a cilrcuit for each such circuit-con-

trolling device, controlled by a similar cir-
cuit-controlling device of another signal, and
a track-circuit for each such circuit-control-
ling device; said circuit-controlling devices
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each arranged to be operated by the operation
of 1ts track-circuit and by the operation of
1ts said cireuit controlled by a similar circuit-
controlling device of a distant signal.

2. In a block-signal system. the combina-
tion with a series of signals, normally at
danger, and a controlling signal-circuit for
each such signal, of a series of electromag-
netic circuit-controlling devices, one only for
each such signal, and each controlling the
circuit of the corresponding signal, and cir-
cuits controlling the operation of said circuit-
controlling devices comprising track-cireuits,
said circuit-controlling devices each control-
ling the operation of another similar circuit-
controlling device of said series through one
ot said controlling-circuits.

3. In a block-signal system, the combina-
tion with a series of signals, and a controlling
sional-circuit for each such signal, of a series
ot electromagnetic circult-controlling de-
vices, one only for each such signal, and each
having a normally open contfact controiling
the circuit ot the corresponding signal, and
circuits controlling the operation of said cir-
cuit-controlling devices comprising track-cir-
cults, sald circuit-controlling devices each
controlling the operation of another similar
circuit - controlling device of said series
through one of said controlling-circuits.

4. In a block-signal system, the combina-
tion with a series of signals, and a controlling
signal-circuit tor each such signal, of a series
of electromagnetic circuit-controlling de-
vices, one tor each such signal, and each con-
trolling the circuit of the corresponding
signal, and having a normally closed contact
tfor controlling a circuit of a similar con-
trolling device of another signal, and circuits
contr ollmo the operation of Sdld circult-con-
trolling devices comprising track-circuits and
other circuits, one for each such circuit-con-
trolling device, passing through said normally
closed contact ot another circtuit-controlling
device of the series.

5. In a block-signal system, the combina-
tion with signal-circuits, a series of rail-cir-
cuits and a series of signals, of a circuit-con-
trolling device tor each such signal compris-
ing an armature and two magnets which op-
pose each other with respect thereto, one
magnet 1n a rail-circuit, and another circuit
for each such circuit-controlling device, pass-
ing through the other magnet thereof, and
controlled by a similar circuit-controlling
cdlevice of another signal of the series.

6. In a block-signal system, the combina-
tion with signal-circuits, a series of rail-cir-
cuits and a series of signals, of a circuit-con-
trolling device for each such signal compris-
ing an armature and two magnets which op-
pose each other with respect thereto, one
magnet 1n a rail-circuit, and another circuit
for each such circuit-controlling device, pass-
ing through the other

controlled by a similar circuit-controlling de-
vice of another signal of the series; said cir-
cuit-controlling devices each provided with
means tending to move said armature toward
that one of its magnets which is included in
a track-circuit.

7. In a block-signal system, the combina-
t10n with signal- c:ucuu;%1 A series of rail-cir-
cuits and a series of signals, of a circuit-con-
trolling device for each such signal compris-
ing an armature and two magnets which op-
pose each other with respect thereto, one
magnet in a rail-circuit in advance of snch
sienal and the other in a circuit controlled
by a similar circuit-controlling device of a
succeeding signal, and means tending to move
sald armature toward the first-mentioned of
sald magnets. .

8. In a block-signal system, the combina-
tion with signal-circuits, a series of normally
closed rail-circuits, and a seriesof signals, of a
series of circuit-controlling devices, one for
each such signal, each such circuit-controlling
device comprising an armature and two mag-
nets which oppose each other with respect
thereto, one of said magnets in a rail-circuit in
advance of the signal of such circuit-control-
ling device, the other magnet 1n a normally
closed signal - eireuit controlled by a similar
cireuit-controlling device of a %ucceedmcr S10-
nal.

9. In a block-signal system, the combina-
tion with signal-circuits, a series of normally
closed rail-circuits, and a series of signals, of a
series of circuit-controlling devices, one for
each such signal, each such circuit-controliing
device comprising an armature and two mag-
nets which oppose each other with respect
thereto, one of said magnets in a rail-circuit
in advance of the signal of such circuit-con-
trolling device,the other magnet in a normally
closed signal-circuit controlled by a similar
circuit-controlling device of a succeeding sig-
nal, and means tendmcrto move saldarmature
toward the first mentioned of said magnets.

10. In a block-signal system, the combma,-
tion with a series of closed rail-circuits, a
series of signals, normally at danger, and sig-
nal-circuits, comprising a controlling-circuit
for each signal, of a series of unitary circuit-
controlling devices, one only for each such
signal, controlling the circult thereof, con-
trolled by the rail-circuit in advance of said
sional and by the rail-circuit of the block to
which said signal belongs.

11. Ina block- sional system, the combina-
tion with aseries of signals, and a controlling
signal-circuit for each such signal, of a se-
ries of electromagnetic circuit-controlling de-
vices, one only for each suchsignal, and each
contr olhrwi the circult of the cmrespondmﬁ'
signal, a cireuit for each such circuit-con-
trolling device, passing through one of the
lines of rails as a conductor and controlled by

magnet thereof, and : a similar circuit-controlling device of another
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signal, and a track-circuit for each such cir-

cuitt-controlling device, said two circuits of ;

each circuit-controlling device acting in op-
position with respect thereto.

12. In a block-signal system, the combina-
tion with a series of normally closed rail-cir-
cuits, and a series of signals, normally at dan-
oer, of a series of normally open or broken
signal-circults, a series of unitary clrcuit-
controllers, one only for each such signal-cir-
cult, each having a normally open contact in
the corresponding signal-circuit, each such
circutt-controller controlled by two rail-cir-
cuits, and arranged to be operated to close
sald contact by the action of a train on the first
of said rail-circuits and to be operated to
break said contact by the action of the train
on the other rail-cireuit.

13. In a block-signal system, the combina-
tion with a series of rail-circuits, a series of

signals, and signal-circuits comprising a con- |

trolling-circuit for each signal, of a relay for
and controlling each such signal-controlling
clrcult, comprising two opposing magnets
and an armature, the latter provided with
means for moving it to an intermediate posi-
tion when 1ts magnets are dednergized, one
of said magnets controlled by a rail-circuit in
advance of the corresponding signal, the other
controlled by a corresponding relay of a suec-
ceeding signal and arranged to be deéner-
ogized by sald relay when the track-circuit
magnet of said latter relay is deénergized,

801,165

the pull of said magnets of each relay on their
armature and the action on said armature of
the means tending to move it to the interme-
diate position being so adjusted that when the
track-circuit magnet is energized the arma-
ture moves toward or remalns in proximity
thereto. |

'14. In a block-signal system. the combina-
tion with a series of rail-circuits, a series of
signals, and signal-circuits comprising a con-
trolling-circuit for each signal, of a relay for
ancl controlling each such signal-controlling
circult, comprising two opposing magnets and
an armature, the latter provided with spring-
retracting means tending to move it to an in-
termediate position, one of sald magnets con-
trolled by arail-circuit in advance of the cor-

| responding signal, the other controlled by a

corresponcding relay of a succeeding signal
and arranged to be deénergized by said relay
when the track-circuit magnet of said latter
relay 1s deénergized, the pull of said magnets
of each relay on their armature and the action
of the retracting means thereon being so ad-
justed relatively that when the track-circuit
magnet 18 energized the armature moves to-
ward or remains 1n proximity thereto.
In testimony whereof I affix my signature in
the presence of two witnesses.
H. B. TAYLOR.
Witnesses: '
Harry M. MARBLE,
RoceEr H. Lyon.
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