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UNTTED STATES

PAaTENT OFFICE.

JOHN V. YOUNG, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THE UNION
SWITCH AND SIGNAL COMPANY, OF SWISSVALE, PENNSYLVANIA.

ELECTRIC SIGNAL-CIRCUIT.

SPECIFICATION forming part of Letters Patent No. 488,138, dated December 13,1892,
Application filed June 29, 1892, Serial No. 438,378, (Mo model.) o

To all whom it may concern.:

- Be 1t known that I, JOBEN V. YOUNG, a citi-
zen of the United States residing at Boston
in the county of Suffolk and State of Massa-
chusetts, have invented or discovered certain
new and useful Improvements in Electric

Signal-Circuits, of which improvements the.

followmﬂ' 1S a spemﬁeatwn

The 111?@111:1011 described herein relates to
certain improvements in electric circuits for
raillway block-stations, and has for 1its ob-
ject such an arrangement of circuits, electric
generators, and sw*nal mechanism as wﬂlpre-

vent the accldental display of signals at one

station being primarily under the control of
the operator at an adjacent station and de-
pendent upon the position of the signal at
such adjacent station.

In the accompanying drawings, formm*r a
part of this specification, Flﬂ'ure 1 is a dia-
grammatic view showing the arranﬂ'ement of
cucmts and electric ﬂ‘enemtors for several
ad;lacent track- sectmns and stations. Fig. 2
is a detail view of the lever of an mterloek-
ing-machine, showing its electric switch and
electric-slot eonneetmns and Iig. 3 is a de-
tail view showing a for m of smtch employed
when electnc&lly—operated signals are used.

In the practice of my invention thesignals
are to be operated by operators or cata,twnn

agents located in signal-cabins or other suit-.

able places along the railroad at a proper
distance apart to facilitate the handling of
the traffic.

The apparatus used at each station A, B,
and C consists of a signal for warning the en-

_gineer, a lever for 0pemt1nn the swn&l an

electricslot—such as is deseribed and shown
in Letters Patent No. 308,494, granted No-
vember 25, 1884, to James T. Hambay—-—to

make the eonnectlon between the signal and |

the lever, batteries or other sultable genera-

tors for Opeldtlnﬂ‘ the circuits with sultable |

relays, and circuits connecting the stations

for the purpose of controllmn‘ the slot or |

signals.
On each signal- level 1s a circuit-controller

two Lontacts arranged so that the sSpring or

cuit-closing switeh

by the.éatch-rod or some suitable part of the
lever.

This circuit-controller is so arranged

that when the lever or catch-rod is in one

position one circuit is closed and another is

broken and when the lever or catch-rod is

reversed the first eircuit is broken and the

second closed.

I'he d1ﬁ:‘elent OlI'CU_ItS are descr 1bed as fol-

lows: -
Circwit No. 1.—Starting at the battery b2
wire 9, wire 8, contact ¢, (311'(3[1113 closing sw1tch

s wire 7, armature-lever [?, contact (.33, wire

6, contact c*, armature-lever [?, wire 5, con-
tact ¢’, armature-lever ', wire 4, wire 3, ¢ir-
f* contact ¢, wire 10, wire
11, magnets of relay R/,
wire to ba,tter} b,

- Cwrcurt No.2.—Starting at battery b’ ,wirel,

wire 2, contact cf, circuit-closing: ‘switeh f2
wire 3 wire 4, armature-lever Z’ contact ¢,

wire 5, almatur‘e lever [*, contact ¢, wire 6,

contact ¢®, armature- Jever [?, wire 7, elrcmt-
closing switch ', contact ¢°, wire 22, wire 23,
macrnets of relay R*, wire 24: common wire to
battery b’'.
- Chrcurt No. 3. —Stmtmﬂ at ba,ttery b’, wire
1, wire 16, magnets of eleatric slot s*, wire 15,
wire 14, armatme lever /%, contact (38 wire 13
common wire to battery b’

Circuit No. 4.—Starting at battery b2 wire
9, w1re 8, wire 17, wire 18, maﬂ*nets of electrlc

Wire 12, common.
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slot s’, wire 19, wire 20, armature lever [°, con-

tact cf' wire 21 commorn wire to battery b
The traok is mbulated and divided intosuch

| lengths as will give the best working results. -

On the plan I have shown the track between
A and B divided into three sections to illus-

trate the manner of connecting them up and -

marked them “See. X,” “Sec. Y” and “Sec.
Z.” 1t is understood that the number of sec-
tions so insulated will depend in practice
upon the distance between A and B. Hach
of these sections has at one end a battery
with one pole connected to one rail and the
other pole connected to the other rail. At
the other end of the section there is a relay

| with one side of the magnet connected to one:
consisting of a spring or moving part and |

rall and the other s1de of the magnet con-
nected to the other rail.

moving part can be in contact with but one | seen that so long as the c¢ircuit of the battery
contact- -point at a time and will be operated

eonnected to the mlls IS not interrupted the
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thereby breaking
have been flowing through the ar matﬂre*lever |
‘and contact-pomt of sald relay.
-the drawings, the signals are at*“danger’ and

relay ‘Wﬂl be charged and its armature at-
tracted, causing the lever to press against the
contact- -point; and close any circuit at that
point which might be caused to flow through
the lever and contact -point of the relay.

battery connected with an insulated section
of track is sowell known that the descrmtmn
of one section will answer for all. -
The circuit of the relay connected with
section X is as follows: Starting at battery b3,
wire 28, rail v/, wire 26, magnets of relay R3
wire 2’7 rail 4"2 wire 25 to battery 02 "The

presence of a pﬂilﬁ' of wheels in a secfion will

form a new circuit for the battery through

‘the car wheels and axle, which being Shortel.
“and of less resistance than through the mag- |

nets of the relay the 101&3?-111&(}1:16& will be

'dlseha,wed allowing' the armature- lever to

drop back and away from the contaet-point,
any circuit which might

As shown in

thelevers are in their normal or “ danner“ PO-
sition. DBattery 0’ is flowing throuwh wire 1,

‘wire 2, contact (,ﬁ switch f2 wire o, wire 4

30

35

lever Z’ contact ¢/, wire 5 toward battery Z)‘*’
and battery b? is ﬂowmrr through wire 9, wire
8, ‘contact ¢*, switch f’ wire 7 lever 33 con-

tact ¢5, wire 6 toward battery I, the effect |

being that they neutralize each other and

_there 18 no work done.

The operation of this smna,l circuit or Sys-
tem 1s as follows: A asks B over the bell-code
(which is shown on plan, but not described,

as it 18 a common circuit well known to &IIV,

~one versed in the electric art) for permission

47

' _observe) and releases the lever.
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to send a train to him. 'This being granted,
A grasps the catch-rod of hislever, which op-
erates signal 2 (the signal the enmneel 18 to
The act of
moving the catch-rod has the effect of chang-
ing the position of SWItGh 7% so that it s

moveq away from contact c® and touches con-
tact ¢. Switeh

tery 0? and to neutralize thesame. Switch 7
being pressed against contact ¢', ¢ircuit No.
1 1s made good or completed, thereby charg-
ing the magnet of relay R’, causing the arma-
ture-lever {* to be attracted and press against
contact ¢°, thereby closing circuit No. 3 at that
point and causing it to be made good. Cir-
cuit No. 3 bemﬂ‘ made good, the magnet of
slot S*is mag netwed sothat the union is ¢com-
plete in the wire con 11601211]0‘ the lever and sig-
nal 2, as described in Lotters Patent No.
308,494. DBy pulling the lever over from its
normal position signal 2 will be caused to as-
sume the *“‘safety” position and the train can
proceed, the engirneer having the assurance
that there is no train between A and B and
that the signal 1 at B to allow trains to pro-
ceed to A is at ‘““danger,” for unless the sig-

nal at Bisat “danwer ? a,nd so closing circuit
1 at ¢4 the signal-man at A cannot sef his sig- 4

l

press against contact ¢
lay R? to become charged and cause circuit

f* being moved away from |
contact cb battery b’ ceases to flow toward bat-

488,138

nal to “safety.” ‘T'he train starts on ltS]Oﬂi’
ney, and as soon as theforward wheels enter
section X battery.b?® is short-circuited and re-

lay R?® is discharged, theleby breaking cir-

1 euit No. 1 at contact—pomt c’.
The deseription of the circuit of a relay and.

This Wlll@&ﬂ%@
relay R’ to be discharged. and break circuit
No. 3 at contact-point &,

in the wire connecting the lever to signal 2,

pocutlon by its counterweights, which
are arlanﬂ‘ed for that purpose. While the

‘train is in this or either of the other sections

circuit No. 1 will continue to be broken and

‘the signals will be caused to remain at “dan-
Should the operator desire to give the
signal to a following train, he must ﬁrst put
the lever to the nor ma,l or “da,nﬂ‘er position

0..81 27

to allow the slot to be in the proper position

70

| Cireuit No. 3 being
broken at contact ¢°, the magnet of slot S?is
discharged, thereby breaking the connection

75

.and the signal is'caused to assumé the “dan-
ger’ o
80

to make good again the connection in the wire

from the signal to the lever. Before the con-
nection can be made again it is necessary for
the first train to be emwely out of sections X,
Y, and Z, in order that Cll(,lllt No. 1 will be
oood at contact-pomts ¢/, ¢ and ¢3. When

90 -

these are all right A, can amm clear his sig- -

nal in the manner befme debf‘l’lbed plowded
B still has his signal 1 at “danger.”

“To allow a train to go from B to A, the re-
quirements and opemtmn are similar.

ing his cateh-rod and causing switch f’ to
This will canse re-

No. 4 to be closed at eonta,ct ¢’, thereby mmag-

netizing the magnet of slot 8’ and making the

connection good between the lever a,nd SIg-

A tlcun entering section Z will shor t-cucmt
battery 06° and  cause relay R® to be dis-
charged, ther'eby breaking ecirecuit No. 2 at
contact co.
R? will be discharged, thereby releasmn' the
armature-lever and c,&usmﬂ* cirecuit No 4 to
be broken at contact c’. C1rcmt No. 4 being
broken, the magnet of slot S’ will be dlS-

27

“dan ger. Before B can allow a second tr:zun

to follow the first he must put the signal-le-
ver back to the normal or “danger” p081t1011

to allow the slot to be in the proper position
to make good again the connection in the
wire from the signal to the lever. Before the

connection can be made good again 1t is nec-

essary for the entire train to be out of sec-
tions X, Y, and Z and A have his signal 2 in
the “danﬂ*er position. The ha,]ldllﬂﬂ“_ of

trains between B and C is done in the same

| manner as between A and B.
From the above description it will be seen

that with this eircuit or system in order to
allow a train to proceed from one location to

Circuit No. 2 bemn* broken, relay

95

A
must have signal 2. at “danrrer” and the
track-sections elear of all trams or car-wheels,
's0 that B can make circuit 2 good by ST&IE—

100

r03

nal 1,80 that the operator can clear the same.

I10

s

:cha,rn*ed and the connection in the wire be-
tween signal No. 1 and the lever will be
broken. a,nd allow the signal No. 1 to 20 to
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anothm under a elea.l-swnal it is necessary

for the signal at the far end of the block for.

controlling the movement of the trains run-
ning in the opposite direction to be at “dan-
ger” and the track clear of all trains. As
the battery used to operate the relay is ob-
talned from the extreme or far end of the sec-
tion at all times, any cross or break which
may be in the line-wire will prevent the relay
being charged, which might possibly occur if
the batter3 at the end where the relay is lo-
cated was used.
clear-signal only when everything is in 1ts
proper wor_kmﬂ' order. As this same circuit

This will insure giving a

can be used 1o -control electric signals in-

stead of electric slotted mechanical signals
by simply connecting in the magnets of the
electric signals in place of the magnets of the
electric slots, as shown, and using a two-but-
ton circuit-closing switeh, as shown in Fig. 3,
I claim the operation of electric signals in
that manner as a part of my invention.

I claim herein as my invention—

1. The combination of a signal operating or
controlling circuit arranged at or near the
entrance end of a signal-section, a signal-cir-
cult extending along said section and con-
trolling throuﬂ‘h a relay or other device the
signal- operatmn‘ circuit, and a battery and a
clrcult-controller 1ncludedmthe signal-circuit
at or near the exit end of the signal-seetion,
the ecircuit-controller being so connected to
the signal at the exit end of the signal-section
as to require the signal to be at “danger” be-
tore the signal-circuit can be closed to per-

mit of the closing of the signal-operating cir-
cult at the entrance of the section, substan-
tially as set forth.

2. The combination of a signal operating or
controlling circuit arranged at or near the
entrance end of . a signal-section, a series of
one or more track-circuits,each having arelay,

m——'—_-h—-ﬂh_-_—lm-h—.—._—ﬂ-—

a Slgnal-euemt looplnn* through the contaet—

points of the track-circuit 1ela,ys and con- =

‘trolling through a relay or other device the
-signal- operatmﬂ' circuit,and a battervand cir-

cmt-eontroller 1ncluded in the swnal—mremt

| at or near the exit end of the swna,l sectlon |

the circuit-controller being so connected to
the signal at the exit end of the signal-section

as to require the signal to be at * dann'er ’’ be-

fore the signal—eircuit can be elosed,' and
thereby close the signal-operating circuit at

the entrance end of the sectmn substantially

as set forth.

3. The combination of signal operatmﬂ' or

43
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55

controlling circuits a,rra,nn'ed at or near the

end of a signal-section and looping through
contact-points of relays included in a signal-
circult extending along the signal-section, and
batteries and circuit-controllers arranged at
or near the ends of the signal-section and in-
cluded in the signal-circuit, said controllers
being so connected to the signals at the ends

of the section that when said signals are at

“danger” the batteries will neutralize each
other, substantially as set forth.

4. The combination of batteries located at
or near each end of~a
controlling or operatmﬂ' cireuaits connected to
said battemes and looping through contact-
points of relays included in a signal-circuit
also connected to said batteries and extend-

ing along the signal-section, and cireunit-con-

trollers 80 constructed that when shifted to

break thesignal-circuit they will complete the
wnal—opemtmn circuit, substantially as set

HENRY J. BOWEN
GEO. A. BLOOM.

signal-saction, signal

6o

70. |

75

forth. |
~In testimony whereof I ha.ve hereunto set
my hand.
JOHN V YOUN(:
Witnesses:
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