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To all whom it may concern:

Be it known thatI, JOENV. 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 Signal-Cir-
cuits, of which improvements the following
is a specification.

The invention described herein relates to
certain improvements in eleetric signaling
whereby the presence of the front or rear end
of a train at a certain predetermined point or
pointsisindicated. The usual manner of in-
dicating the presence of a train at a certain
point is to employ a track-circuit whose relay
controls a local circuit for operating the sig-
nal. In such an arrangement the local cir-
cuit would be either broken or closed, there-
by operating the signal during the passage
of the entire train over the insulated section
forming the track-circuit. - This continuous
operation of the signalhas been overcome by
employing two independent adjacent track-
circuits having the armatures of their relays
included in a local signal-circuit which is so
arranged that it is broken or closed to oper-
ate the signal only when one of the track-
circuits is closed and the other one broken.
In such an arrangement the signal is in op-
eration only when the rear or front end of a
train is passing over the insulated sections
forming the track-circuit.

The object of this invention is to effect the

- indication of the presence of the front or rear
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end of a train at a certain predetermined
point by the employment of only one track-
battery and relay, as hereinafter fully de-
scribed and claimed.

In the accompanying drawings, forming a
part of this specification, Figure 1 represents
the arrangement of circuits for indicating
the presence of the rear end of a train at a
certain point. Fig. 2 represents thearrange-
ment of circuits for indicating the presence
of the front end of a train at a certain pre-
determined point. Fig. 8 represents the ar-
rangement of circuits for operating signals
for controllingthe movementsof trains. Fig.
4 iHustrates a modification of the circuits
wherein the signal or indicator is included in
the track-circuit.

In the practice of my invention a portion
of one of the rails is insulated, and the por-
tions 2 and 3 of the other rail are insulated

not only from the remaining line of rail but 53

algo from each other. It is not necessary
that the portions 2 and 3 should be insulated
from the line of rail, but should be insulated
from each other at a point about midway of
the length of the insulated rail-section 1. 6o
One pole of the battery 4 is connected by a
wire 5 to the section 1 and the other pole

to the rail-section 2 by a wire 6 and by the
wire 7 to one terminal of the relay § while
the other terminal of the relay is connected 65
by the wire 9 to the rail-section 3. The
local or signal circuit is formed by a wire 10,
connecting one pole of the battery 11 with
the contact-point 12, the armature 13 of the
relay 8, the wire 14, thesignaling orindicating 7o
mechanism 15, and wire 16, connected to.the
opposite pole of the battery.

It will be observed that the frack-circuit
and signal-cireuit are normally open. Asthe
train approaching in the direction of the ar- 73
row 2 passes onto the rail-sections 1 and 2
they will be electrieally connected through
the wheels and axles, and the current from
the battery will flow through the ecireuit
formed, by wires 5 and 6 and wheels and 8o
axles of the train. Asthewheelsof the train
pass onto rail-sections 3 and 1, electrically
conneeting them, the current from the bat-
tery will not be diverted from the circuit first
formed; as it presents less resistance than the 8s
circuit through the relay 8. Ience thelocal
or signal circuit will not be closed as long as
both circuits of the battery 4 are complete, as
stated. - As soon, however, as the last pair
of wheels of the train pass off of rail-section go
2, thereby breaking the low-resistance circuit
of battery 4, the current from said battery
will flow through the cirecuit of which the re-
lay 8 and the last pair of wheels form a part,
thereby exciting the magnet of relay 8, so 95
that the armature 18 will be shifted into con-
tact with the point 12, completing the sig-
nal-circuit. This signal-circuit will remain

closed, operating the signal or indicator as
long as the rail-sections 1 and 3 are electri- 100
cally connected by the wheels of the car and
the rail-sections 1 and 2 are not so connected.
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When it is desired to provide for the oper-
ation of a signal orindicator by the frontend
of the train only, the ‘‘cut-out” circuit, as

the circuit formed by the battery 4, wires 5

and 6, and rail-sections 1 and 2 may be
termed, is arranged to be closed afterthe re-
lay-circuit, consisting of the battery, relay 8,
wires 7, 9, and 5, and rail-sections 1 and 3, as
shown in Fig. 2. Thisclosing of the shunt or
cut-out circuit cuts out the relay-circuit,
thereby breaking the signal-circuit, which
has been previously closed by the closing of
the relay-circuit by the passage of the train
onto the rail-sections. Thus it will he seen
that the signal or indicator will be operated
while the wheels of a train are passing over

the rail-sections 1 and 3, but will be stopped

as soon as a pair of wheels passes upon the
rail-sections 1 and 2, thereby closing the cut-
out eircuit. :

As shown in Fig. 3, the signal-circuit may
be a normally-closed circuit and the arrange-
ment of circuits shown employed for operat-
ing a signal which will go to ‘“‘danger” on
the breaking of the signal-circuit by the pas-
sage of the front or rear wheels of a train
over the rail-sections 1, 2, and 3, dependent
upon whether the cut-out circuit is arranged
to be closed before the relay-circuit, as in
Figs. 1 and 3, after the relay-circuit, as in
Fig. 2.

As shown in Fig. 4, a signal or indicating
mechanism may be substituted for the relay

8in the ‘‘relay-circuit,” thereby avoiding a

local or independent circuit for operating the
signal or indicator.

The arrangement shown in Fig. 3 is de-
signed to be used in connection with signals
operated mechanically by levers in a block
tower or station, the lever controlling the sig-
nal 15 being electrically controlled from the
succeeding tower, as inthe Sykes and Union
block systems. The connection between the
signals and their operating-levers is formed
in part by ‘‘slot ” mechanisms 16 and 17, in-
dicated on the posts of signals 15 and 18 in
Fig. 8. Therupture of the signal or relay cir-
cuits causes the signals to goto ‘“ danger ” and

remain in that position until the rear end of

the train passes off the insulated sections 1
or 3. These signals 15 and 18 are located on
opposite sides of a station, the signal 18 con-
trolling incoming trains, while the starting-
signal 15 controls outbound trains. It will

be observed that track-section 1 extends from
signal 18tosignal15. Ience signall8 cannot
be cleared to permitof the entrance of a train

to the station until after the first train has
passed off of track-section 1. The signal 15
will remain clear until the last wheels of the
first train pass off sections 1 and 2 and onto
section .3, whereupon its slot connection will
be broken and the signal will go to *‘ danger”
and will remain in thatposition until the op-
erator in the next succeeding tower unlocks
its operating-lever in the manner well known
in the Union block and Sykes electric block
systems. By using the signal 18 a train can
be permifted to leave the preceding station
without waiting for the firsttrain to passbe-
yond signal 15, as the signal 18 will protect
the rear of thefirst train while at the station.
The system shown in Fig. 3 is designed for
double-track roads, where the trains move in
one direction on a track.

As soon as a train passes off track-section

"1 it is possible for the operator to pick up sig-

nal 18 and clear the same, so as to permit a
second train to enter the station.

I claim herein as my invention—

1. The combination of aninsulated rail sec-
tion in one line of rails, a battery, a shunt or
“cut out” circuit including therein the in-
sulated section of one of the lines of rail and
one of the rail sections of the other line of
rails, and a ‘“ relay ” circuit controlling a sig-
nal or indicator and inecluding therein the in-
sulated section and the other railsection, the
insulated seetions in the same line of rails
being in such proximity toeach other that the
circuitsineluding them can be simultaneously
closed by the same car or train, substantially
as set forth.

2. The combination of an insulated rail sec-
tion in one line of rails, two rail sections in-
sulated from each other in the other line of
rails, a battery, a shunt or *‘ cut out” eir-
cuit including therein the insulated section
of one of the lines of rail and one of the rail
sections of the other line of rails, a ‘‘ relay”
circuit including therein the insulated sec-
tion and the other rail section, and a signal
circuit controlled by the ¢‘ relay ” circuit, the
insulated sections in the same line of rails
being in such proximity to each other that
the circuitsincluding them can besimultane-
ously closed by the same car or train, sub-
stantially as set forth.

In testimony whereof I have hereunto set
my hand.

JOHN V. YOUNG.

Witnesses:

CHAS. A. G. WINTHER,
E. . SPAULDING.
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