‘No. 818,208 . ﬁ PATENTED APR. 17, 1906

H. B. TAYLOR,
RAILWAY SIGNAL CONTROLLING CIRCUIT.

APPLICATION FILED OCT.1, 1900.

7

.:;I ST

- ﬂ: x -
g 1 L1 5
Z

| . _ y
al
N X
_ o
H .
] "
- |
3 3
%
SN
Ol i
' = [E7 &
= .La . N
= |
‘\ .
Zé (f«zg n N3
¢ SICS, N EQJ ﬁ&ﬂ@g ﬁﬂ"

L Greenr o Aorkont & fo




UNITED STATES PATENT OFFICE.

HERBERT B. TAYLOR, OF NEWARK,
ADVANCE SIGNAL COMPANY, OF

NEW JERSEY, ASSIGNOR TO
NEWARK, NEW JERSEY, A

CORPORATION OF NEW JERSEY.

RAILWAY-SIGNAL-CONTROLLING CIRCUIT.

 No.818,203.

Specification of Letters P‘a,tent.

Patented April 17, 1906.

Avpplication filed October 1, 1900, Serial No. 31,643,

To all whom it maly CONCern:

Be it known that I, HerBERT B. TAYLOR, a
citizen of the United States, residing at New-

ark, in the county of Essex and State of New |

Jersey, have invented certain new and usetul
Improvements in. Railway-Signal-Controlling

Circuits, of which the following is a specifica-

tion. |
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This invention relates to improvements 1n
what are known as open rail-circuits,” the
object of the improvement being to provide a
signal-controlling circuit with all the func-
tions of any of the standard rail-circults now
in use with the addition of features peculiar

to this circuit, which simplify the operation

of the signals and render them more sensitive
to control, while eliminating several objec-
tionable features of the circuits now 1n use.
Open rail-circuits have heretofore been op-
erated in connection with open-circuit bat-
teries,which cannot be depended upon for any
length of time, owing to their rapid deterlora-
tion. In my arrangement the open-circuit
type of battery may be used; but I prefer to
employ the standard gravity-battery, which,
althouch not normally closed through a rall-
circuit, is adapted to be so operated tempora-
rily and is normally on closed circuit through
a Tesistance separate from the rails. The
advantages claimed for this method are that
the batteries are operating normally through
o non-variable resistance, and therefore their
deterioration per signal is exactly the same,
one group of cells not requiring attention any
oftener than another, as 1s the case 1n systems
now inuse. Another point is that the break-

“ing of a battery connection will not tend to

place the signal in a false position, as 1S COM-
mon in systems depending upon the joint ac-
tion of two relays to operate the signal-cir-
cuit. Moreover, by making the high resist-

~ance across the battery one coil of a polarized

* cuits of the respective sections

oram ol a

relay 1 can obtain certain additional advan-
tages in operation, as hereinafter set forth.

My invention comprises track - sections
each of which is electrically continuous from.
end to end of the section and is electrically
separate from adjacent sections and the cir-
being identi-
cal in arrangement, or substantially so.

In the accompanying drawings, forming
part of this specification, Figure 1 is a dia-

“teries 1 2 3

rallway-track circuit embodying |

my invention, showing the use of a resistance
to put the battery on closed circuit. Kig. 2
s a similar view of a preferred form of the 1n-
vention with the resistance constituting one
coil of a polarized relay. Fig. 31s a detall
diagrammatic representation of the polarized
relay. o '
Referring to Fig. 1, showing the simplest
form of my invention, a plurality of track-
sections are shown at A B C D with signals
b ¢ d corresponding to the respective sections
B C D, each Section being electrically con-
tinuous from end to end and being electrically
separate from the adjacent sections. Bat-
for the respective sections A B C
are connected at one end to one track-rail of
the corresponding section and at the other
end, through a relay 4, 5, or 6, to the other

track-rail of such section. Kach signal appa-

ratus comprises in addition to the relay 4, 5,

or 6 a relay 7, 8, or 9, connected across the
rails of the next section in advance through a

cireuit including the armature 16, 22, or 32
of the relay 4, 5, or 6 for the corresponding

sional. The circuits for relays 4 9 6 are
normally open; but the batteries 12 5 are on
closed circuit through high-resistance shunts
40 41 42, connected across the battery, these
shunts being of sufficient resistance to pre-
vent undue waste of current—say about fifty
ohms. The relays 4, 5, and 6 are of low re-
sistance—say one ohm—and the relays 7 8 9
are of high resistance—say about twenty
ohms. The relays 7 8 9 control the local cir-
cuits 10 11 12 for the respective signals b ¢ d.

In normal condition the signals are as
shown at b and d, relays 4 56 and 7 8 9 be-
ing deénergized and the local signal-circuits
open. If now a train enters rearward section
B, as shown, current from battery 1s di-
verted from resistance 41 and flows through
relay 5, rails of section B, and axle x. Relay
5 now being energized attracts its armature
29 and closes a circuit at contact 24. Cur-
rent from battery 3 in advance, forward, or
succeeding section C now flows through low-
resistance relay 6, rail Y’, armature 22, high-
resistance relay 8,and back through the other
track-rail Z/ to other side of battery 3. Re-
lay 8 having the higher resistance or areater
number of ampere-turns is alone energized, as
not sufficient current passes through relay 6
to energize same. Relay 8 attracts its ar-
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mature and operates local circuit of signal c.
The train on reaching section C short-circuits
relay 8 and signal ¢ assumes the normal or
danger position, while at the same time re-

lay 6 becomes energized, owing to the de-

crease of resistance in the circuit, and, pro-
viding everythingin section Disnormal,if op-
erates signal d. S | o

- I prefer to arrange the high resistance 40,
41, or 42 as one coll of a polarized relay con-
trolling the local signal-circuits in place of
the relays 7 8 9. In Fig. 2 such a system is
shown, the local circuits 10 11 12 being con-

‘trolled by the armatures 13 14 15 of polarized

L5

relays 7 8 9, each of which is wound with two

coils, one coil, as 40, being of higher resist-
ance than the other coil 45, relays 4 5 6 being,
however, of still lower resistance than coil

45. The armatures of relays 4 5 6 are in

20.
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this case provided with two contacts, be-
ing shown as double armatures 16 17, 22 23,

52 33, the two armatures or contacts of each

relay—itor example, contacts 16 17—being
mechanically connected, but electrically sepa-
rate. ‘These two contacts 16 17 serve to con-
trol alternately the circuits of the two wind-
ings of the corresponding polarized relay 7,
according to whether relay 4 is energized,
and the armatures of relays 5 and 6 are simi-
lar in operation, the circuit of the low-resist-
ance winding being closed when the corre-
sponding relay-armature is attracted, while

the circuit of the high-resistance winding is

closed when such armature is retracted.
Under normal conditions the signals indi-

- cate “‘danger,” although the system may be

4.0
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operated on the normal safety or normal
caution plan by slight changes in the arrange-
ment of devices. DBattery 1 is on closed
circuit through high-resistance coil of polar-
1zed relay 7. Armature 13 of relay 7 breaks
the operating - circuit of signal 6 at 132
Battery 2 is similarly energizing high-resist-
ance coll of polarized relay 8. Relay 4,

‘whichis of lowresistance—say one ohm—con-

trols armatures or contacts 16 17, armature
or contact. 16 being adapted to engage with
contact 18 and armature or contact 17, as
shown, with contact 19. Current from bat-
tery 1 flows to armature 17, contact 19 to
high-resistance coil of relay 7 and .back to
battery by wires 20 and 21.
ticed that this circuit does not include any
part of the rails in the section. The arrange-
ment of devices at signals ¢ and d is exactly
as at signal b. o

Referring now

to signal ¢, battery 2 ener-

gizes polar relay 8 through the high-resist-

060
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ance winding by a circuit similar to that of
signal b. A wire from battery 2 leads torelay
5, which is of low resistance, and from relpw
5 to one rail of preceding section B, reiay 5

being m parallel to relay 8. Said relay 5 is

not, however, energized, as there is no return
to the battery 2 under normal conditions.

It will be no-

818,203

| As above stated, polarized reldys 7 89 are

wound with a low-resistance winding 45 in
addition to the high -resistance winding 40,

sald relays being adapted to be energized

through the low-resistance windings by cur-
rent acting magnetically in a reverse direc-

tion to the current in the high-resistance

windings. Assume now that all signals are
in the normal position, as shown at b and d.
Referring to section B, battery 2 will ener-
gize relay 8 through the high-resistance
winding, and no current is flowing through
the rails of section B. Now if a train enters
section B from A a low-resistance circuit is
established in shunt relation to the circuit

‘through relay 8, the latter circuit being

broken. This circuit is from battery 2
through relay 5 of low resistance, rail Y,
wheels and axle x, and rail Z back to battery
2. Relay 5 now being energized pulls its
armatures 22 and 23 forward, breaking the
circuit through polarized relay 8 by moving
armature 23 away from contact 25. At the
same time armature 22 engages contact 24

“and closes the circuit through low-resistance

winding of relay 8. If now the section C is

in. a normal condition—i. e., no broken or

misplaced rails and unoccupied—current
will flow from battery 3 through relay 6, rail
Y’, wire 26, through low-resistance winding
of relay 8 to contact 24, armature 22 of relay
5, wire 29 to rail Z’, thence through wire 30
back to battery 3. The low-resistance wind-
ing of polarized relay 8 is higher in resistance
thantheresistance of relay 6—sayfive ohms—
and relays 6 and 8 now being in series only
suthicient current will flow through the cir-
cult to operate polarized relay 8, in conse-
quence of which signal-circuit 11 of signal ¢
will be closed at contact 31 and signal ¢ will
indicate that section C is clear. Assume

now that the train enters section C. As the
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first pair of wheels bridge the rails Y’ and 72/

polarized relay 8 becomes deénergized, owing
to the much lower resistance of the rails of
section C and the axle of the train. Signal
¢ will, however, not change its position until

1IC

there is a reversal of current through relay 8.

Relay 6 will now become energized, owing to
1ts receiving more current from battery 3,
and will draw the armatures 32 and 33 for-
ward In a similar manner to that just de-
scribed at section C.  When the train passes

115

out of section B entirely into section C, relay -

5 will become deénergized and release arma-
| tures 22 and 23 and allow armature 23 to en-

gage contact 25, thus establishing the circuit
through the high-resistance winding of polar-

1zed relay 8 from battery 2 and opening the

signal-circuit at contact 27, permitting sig-
nal ¢ to assume the normal position. The
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high-resistance winding of the polarized re-

lays may be about twenty ohms. It will be
seen that as soon as a section is vacated cur-

| rent ceases to flow through the rails of that

130



135

20

30

818,203

section, thus forming a normally open rail-
circuit, but a normally closed battery-cir-
cuit. Suitableoverlap may be provided and
operated on the same principle; but as 1t 13
practically a repetition of what has been ex-
plained it is not necessary to show same n
detail. |

In the form of the invention shown in Fig.
{ the batteryis placed on permanently-closed
circuit by the high resistance connected across
same.

Having thus described my invention, the
following is what I claim as new therein and
desire to secure by Letters Patent:

1. In a signal system, the combination of
a seriesof electrically-separate track-sections,
a sional for each section, a relay located at

ihe entrance end of each section and connect-

ed to the rails thereof, a single relay connect-

ed to the rails of the advance end of the
adjacent section and controlling the first-
named relay, a signal-operating circuit con-
trolled by the first-named relay, a single
source of energy and a normally open track-
circuit operating each of said relays to clear
the signal. | |

2. In a signal system, the combination of
series of electrically-separate rail blocks or
sections, a sienal and signal-operating circuit
for each section, said signals located to indi-
cate the condition of an advance section, a
source of electrical energy and a normally
deénergized relay connected in series to the
rails at the advance end of each section, a
single relay connected to the rails at the en-
trance end of each section and controlling the
sienal-operating circuit, the circuits formed
by said sources of energy, rails and relays be-

\ing normally open, the relay at the advance
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end of a section arranged to control the rail-
circuit of the next section in advance, and
said rail-circuits forming the only conductors
of electrical energy between the signals.

3. In a signal system, the combination of a
track divided into blocks or sectlons, with
sionals for each section, a normally open
track-circuit for each section, a polarized re-
lay for each section, normally energized by a
connection independent of the track-circuit

and controlling the corresponding signal, said

relay comprising a coil connected to the nor-
mally open track-circuit for reversing the po-
larization of the polarized relay to operate
the signal, a normally deénergized electro-
magnetic track device located at the distant
end of same block and connected to the nor-
mally open track-circuit so as to be energized
by the entrance of a train on the block and

cireuit-controlling means operated by said

normally deénergized track device, on ener-
sization thereof, to break the normally ener-
oized circuit and close the normally open
track-circuit of the polarized relay of the ad-
vance section.

4. In a railway signal system, the combi-

—

l

nation of a series of normally open-circuited
track blocks or sections, a source ol energy

for each block, signals for the respective

blocks and signal-circuits for the respective
sionals, two relays located at the adjoiming
ends of two blocks, one of said relays nor-
mally deénergized and controlling the other
relay, the second-named relay controlling the
sional-circuit, the source oi energy of the
rearward section connected to the rails there-
of by a connection including the first-named
relay and also connected to the second-
named relay by a connection controlled by
said first-named relay, said second-named re-
lay included in the track-circuit of the ad-
vance section. _

5. In a railway signal-controlling system,
the combination of nermally open-circuited
rail-sections and signals for the respective
sections, controlling-circuits for sald signals,
closed-circuit batteries connected to said

“open-circuited rail-sections, a relay for hold-

oized by the circuit of the rearward-section
battery, the said relay adapted to close the
said signal-circuit when energized by the cur-
rent of the forward-section battery, and
means for energizing said relay as last stated
consisting of the forward-section rails and
battery and a relay connected to the rear-
ward-section battery and circuit-controlling
devices operated thereby to open the connec-
tion from the first-named relay to the rear-
ward-section battery and close the connec-
tion from same to the forward-section bat-
tery. ,

6. Tn a railway signal system, the combi-
nation of normally open-circuited rail-sec-
tions and signals for the respective sections,
batteries for the respective sections connect-
ed to the rails at one end of said sections, po-
larized relays connected to the rails at the op-
nosite end of said sections by normally open-
circuited connections for controlling the re-
spective signals, said relays having high and
low resistance windings of opposite magnet-
izing effect and connected respectively with
the battery of the preceding section and with
the rail-circuit of the advance section, and
said windings adapted to alternately control
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ing open the signal - circuit, normally ener- .
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the signal upon being alternately energized -

by closing or opening the rail-circuit of the
corresponding section.

7. In a railway signal system, the combi-
nation of track-sections, each section form-
ing a rail-circuit, a relay having two wind-
ings of opposite magnetizing effect connected
respectively to the corresponding rail-section
and to the battery of the preceding section,
one of said windings being energized by a
track - battery of the preceding section, the
other winding being normally open-circulted
but adapted to be energized by a track-bat-
tery connected to the same section as sald re-

lay, and a low-resistance relay connected to
f
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- said signal and supplying said relay with cur- |

each rall-section and located adjacent to the |

sald double-wound relay, the said low-resist-
ance relay adapted to control the energiza-
tion of either winding of the first-named re-
lay. .

8. In a signal system, the combination of a
track divided into blocks or sections, a signal
Jocated near the entrance end of each block
for protecting said block, a circuit including a
circuit-closer for the signal, a relay control-
ling the said circuit-closer located at the en-
trance end of the block, said relay being nor-
mally energized by a track-battery of the pre-
ceding section, said relay also being adapted
to operate the signal of its corresponding sec-
tion upon being energized by a track-battery
of the said section and a relay operative from
the section preceding the signal and connec-
tions controlled by said relay for cutting off
from the signal-operating relay the current
from the battery in the section preceding

818,203

rent from the battery in the advance section
thereby operating the signal-circuit.
9. A railway signaling system, consisting

of the combination of a consecutive number

of open-circuited track-sections, signals prop-
erly located for indicating the condition of an
advance section, a source of energy in circuit
with each signal for actuating the same, two

codperatively -acting electrically-controlled

devices connected with the rails of adjoining

track-sections for controlling each signal-cir-
cuit, and a source of electrical energy so con-
nected to each track-section that the entrance
of a train on a section preceding the signal
will cause the electrical device of that section

to become operative and with the electric-

ally-controlled device of the advance section
to operate the signal of the advance section.

HERBERT B. TAYLOR.
Witnesses :

A. P. KniGHT,
J. GREEN.
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