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My invention relates to apparatus for the
contro) of highway crossing signals, and has
for an-object the provision of systems for the
automatic control of crossing-signals.in-lo-

‘cations where the usual track circuits must-be

spaced at-the highway due to an electric rail-
way-or-some-other cause. : :

1 will-describe several forms of apparatus
embodying my invention, and will then point
out-the novel features thereof in claims.

In the accompanying drawing, Fig. 1 is.a.
diagrammatic view showingone form of ap--

paratus embodying my invention.. Fig. 2.1s

a view showing a-modification of a portion of

the -apparatus shown-in Fig. 1 and also em-
bodying my invention:: Fig. 3 is a-diagram-
mati¢ view showing-another form of appara-

tus-embodying: my-invention. Fig. 4.1s a
view-showing. a modification of a portion of.

the -apparatus shown in Fig. 2 and also em-
bodying my-invention.:

Similar reference characters.refer to sim-
ilar parts in each of the views.

Referring firstto Fig.1,thereference char-
acter K designates a railway track. along
which:-traffic. moves-in both directions, and
which track is intersected by a highway H:
The track K:is divided by.the usual insulated

joints to form two track sections A—B and

C—D, located on-opposite sides of the high-
way and spaced by the distance B-—C, due to
some -cause such:as.an electric railway run-
ning- in the:same. general direction as the
highway.. O , :

Section A:—B is provided with a track
circnit. comprising: a battery 20: connected

across the rails adjacent the middle of: thev_

section, and an interlocking relay R* having

one.magnet: 3 .connected .across the. rails.at

the.end remote: from the highway and .an-

other magnet-4 connected across the rails at_
the end adjacent the highway. Section C—D:

is provided with a similar track circuit in-
cluding an interlocking relay R* having two

' magnets 5 and 6.

A signal L which; as here shown, is.an
electric. bell, is located . adjacent the inter-
section. of ‘the. highway H-and the track K,

and . is.provided : witha. circuit: which: n-

cludes.a back:contact 7 associated  with' re-

“to ring.
section A—B, magnet 4 will become de--
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lay magnet 3 and a back contact :8-associated'[
with relay magnet6. These two contacts are.

included in multiple- in the circuit- for the
-bell L, and:this circuit-is provided with a
source of current, the terminals of which are-

designated @ and-o. It follows.that when

_either-back contact-7 or 8.is closed, the bell

will ring, whereas the bell will be silent when

.both - of these contacts are.open.

The operation of the apparatus shown in
Fig. 1 is as follows: When a train moving-
toward - the right enters section A—Bj
magnet -3 will ‘release, so- that: back. con-
tact- 7 will close and the bell will start:
As the - train proceeds through:

energized, but the current supplied to mag-
net-3 will not be of sufficient: magnitude to

60

open contact 7 until’ the rear end  of:the -

train passes point B. - When the-train enters
section C—D), it--will first deenergize mag-
net 5 of relay R?-and will subsequently de-
energize magnet 6 of this relay, but owing
to the-interlocking characteristics of relay
R2, contact-8-will not.close when the magnets.
are deenergized in this sequence.
that the operation of the bell L will stop-
when the rear end of the train passes point
B, so that the train will not-cause operation

of the Dbell' while it-is receding. from the. ¢

highway.

The operation of the apparatus during the -
passage -of a-train moving in an opposite
direction will be apparent from the. forego--

.ing ‘without -détailed explanation.

Referring now to Fig. 2, the track cir-
cuits illustrated in this view.are the same as

those in Ifig: 1; but:the apparatus for-con-.

trolling the signal: L is-different. - In Fig.
9, the-signal Li is controlled by a relay T
having two pick-up- circuits.. One of these.
circuits includés a-back contact:9 associated
with magnet. 4 .of :relay -R*; and “the other -
circuit includes a back contact 10 associated
with magnet 5 of relay R%  Relay T isalso-
provided with-a stick circuit which: passes-
from terminal x, through front:contact 11.
associated ‘with magnet- 3, front contact-12:

It follows -

85
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associated with magnet 6, front contact 13-

of relay T, and-the winding:of -this relay
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to terminal o. Contact 11 is of the well
known “flagman” type; that is to say, when
magnets 3 and 4 are Jconer(flzed in the se-
quence named, contact 11 will open and will
remaln open tntil magnet 3 again becomes
energized; but when these maanets are de-
energized in the reverse sequence, contact 11
remains closed. Contact 12 is controlled in
a similar manner by relay R®

The operation of the apparatus shown in
Fig. 2, in so far as the crossing signal L
is concemed, is as follows: When a train
moving toward the right enters section A—B,
1t wﬂl first deenermze magnet 3, th ereby
opening contact 11 so that relay T will 1e-
lease. Signal L will then start to operat
by virtue of a circuit which includes a bwck
contact 22 of relay T. As the train pro-
ceeds into section A—DB, magnet 4 will be-
come deenergized, but contact 9 will not
close because of the interlocking character-
istic of relay R*. It follows that relay T
will remain deenergized. When the front
end of the train enters section C—D), it will
deenergize magnet 5, so that contact 10 will
close and will cause relay T to become en-
ergized. As the train proceeds through sec-
tion C—D, contact 12 will remain closed S0

‘that when mazgrne1L 5 again becomes enerrnzed,

relay T will remain closed due to its Tstick
circuit. It follows that the signal L will
stop operating as socn as the front end of the
train enters section C—D.

The operation of the apparatus during
the passage of a train moving in the other
divection will be obvious from the foregeing
without explanation.

The reference character S designates -a
r‘vlwc.y signal governing traffic moving to-
ward the rwht throuoh sections A—B and
C—D. This signal is  controlled by a front
contact 19 of a relay G. The circuit for re-
lay G includes contacts 14 and 15 associated
with relay R?, contacts 17 and 18 associated
with relay R*, and a contact 16 of relay T.
It follows that signal S will indicate “stop”
while a train occupies any part of the track
between points A and D

Referring now to Fig. 3, in the form illus-
trated in this view, section A—B is divided
to form two subsections A—F and E—B;
and- section C—D is similarly divided to
form two subsections C—F and F—D. Iach
subsection is provided with a track battery
20. Magnet 4 of relay R* is connected across

the rails of subsection E—-B, and magnet 8 -

of this relay is connected across the rails of
subsection A—E through a front contact 21
associated with magnet 4. The magnets of
relay R? are connected with the two subsec-
tions C—F and F—D in a similar manner.
The control of the signal I by relays R* and
R? is the same as-in Fig. 1.

‘When a train moving toward the r}ght
enters subsection A—E, it will deenergize
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magnet 3, thereby setting the signal L intc
operaticn. When this train enters subsection
E—B, it will deenergize magnet 4, thereby
opemncr at contact 21 the circuit for magnet
3, so that contact 7 will remain closed ntil
the rear end of the train passes point B.
When the train enters subsection C—F, it
will deenergize magnet 5, and this will’in
turn deenergize magnet 6, but contact 8 will
remain opexn because of the interlocking char-
acteristic of relay R*% It follows that the
operation of signal I. will stop when the rear
end of the train passeés point B, and that
while the train is receding from the highway
H, it will not cause operatlon of this signal.
The operation during the passage of a train
moving toward the left will be obvious from
the forerromrr without explanation.

Rdexrmw now to Ifig. 4, the track circuit
apparabus is s the same as that shown in Fig. 3,
except that the circuit for magnet 3 of relay
R* does not include a front contact associated
with magnet 4, and the circuit for magnet §
of relay R? does not include a contact asso-
ciated with magnet 5. The circuits for the
control of the hldhway crossing signal I and
the railway signal 3 are the same as the cir-
cuits shown in Flg 2, and so the operation of
the apparatus in I ig. 4 will be obvious from
the foregoing description of Fig. 2.

Although I have herein shown and de-
scribed only four forms of apparatus em-
bodying my invention, it is understood that
various changes and modifications may be
made therein within the scope of the append-
ed claims without departing from the spirit
and scope of my invention.

Having thus described my invention, what
I claim 1s: ‘

1. In combination, a railway track inter-
sected by a highway, said track being di-
vided to form two sections one on each side
of the highway, an interlocking relay asso-
ciated with each of said sectlons and a high-
way crossing signal located at said intersec-
tionand controlled jointly by said two relays.

2. In combination, a railway track inter-
sected by a highway, said track being divided

to form two sections one on each 51de of the

highway, a track circuit for each section in-
cluding a source of current connected across
the rails adjacent the middle of the section
and an interlocking relay the first magnet of
which is connected across the rails at the end
adjacent the highway and the second magnet
of which is connected across the rails at the
end remote from the highway, and a high-
way crossing signal located at said intersec-
t10n and controlled jointly by said two relays.

3. In combination, a railway track inter-
sected by a highway, said track being divided
to form two sections one on each side of the
highway, a track circuit for each section in-
cluding a source of current connected across
the rails adjacent the middle of the section
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and an interlocking relay the first magnet of
which is connected across the rails at the
end adjacent the highway and the second
magnet of which is connected across the rails
at the end remote from the highway, a high-
way crossing signal located at said intersec-
tion, and a circuit for said signal including
in multiple a back contact associated with

the second magnet of one relay and a back

contact associated with the second magnet
of the other relay.

4. In combination, a railway track inter-
sected by a highway, said track being di-
vided to form two sections one on-each side
of the highway, a track circuit for each sec-
tion including a source of current connected
across the rails adjacent the middle of the
section and an interlocking relay the first
magnet of which is connected ‘across the rails
at the end adjacent the highway and the sec-
ond magnet of which is econnected across the
rails at the end remote from the highway, a
signal relay, a pick-up circuit for said signal
relay including in multiple a back contact
associated with the first magnet of each in-
terlocking relay, a stick circuit for said sig-
nal relay including in series a front contact
associated with the second magnet of each
interlocking relay, and a highway crossing
signal controlled by said signal relay.

5. In combination, a railway track inter-
sected by a highway, said track being divid-
ed to form two sections one on each side of
the highway, a track circuit for each section
including a source of current connected
across the rails adjacent the middle of the
section and an interlocking relay the first
magnet of which is connected across the rails
at the end adjacent the highway and the sec-
ond magnet of which is connected across the
rails at the end remote from the highway, a
signal relay, a pick-up circuit for said sig-
nal relay including in multiple a back con-
tact associated with the first magnet of each
interlocking relay, a stick circuit for said sig-
nal relay including in series a front contact
associated with the second magnet of each
interlocking relay, a highway crossing sig-
nal located at said intersection and controlled
by said signal relay, and a railway signal
governing traflic through said two sections
and controlled by each magnet of each in-
terlocking relay and by said signal relay.

6. In combination, a railway track inter-
sected by a highway, said track being divided
to form two sections one on each side of the
highway, and each section being divided to
form two subsections, an interlocking relay
for each section having its first magnet con-
nected with the rails of the subsection near-
er to the highway and its second magnet con-
nected with the rails of the subsection. re-
mote from the highway through a front con-
tact associated with the first magmet, and a
highway crossing signal located at said in-

Jren

tersecti
lays.
' 7(1

Tn combinafion, a,railway. track, inter.

sected by a highway, said track being diyided

to; form two sections.one.on each. side. of the

highway, ap.interlocking,, relay. associated

with. each, section, and arranged so. that when |
a;train.approaching. the highway. enters.the.
section the armature for the second .magnet.

releages, and continues to, be, released - until

the trajn, leaves the section. but that,when a .

train leaving the hichway enters. the.section.

the, aypmature .for the.first. magnet. releases,
and :continues; to be.released .until the train.

leayes the section, a.signal relay, a.pick-up
circuit, for..sald: signal. relay 1including. in,
multiple.a. back: contact associated with, the.

first: magnet: of -each. interlocking relay, a-

stick circuit -for; said signal relay including.

in series. a front.contact associated with the.

second magnet; of ;each . interlocking relay,

and -a ;highzﬁw.ayu,crc_)ssi_ng{—sigpa:l; -controlled by

saidsignal relay.. C

8. In.combination, a railway.track, inter-

sected by a:highway, said track being divided:
to form two sections one on each side of the,

highway, an; interlocking. relay, associated
with each:section;and.arranged so that when
a train approaching the highway enters the
section the armature for the second magnet

releases -and continues to be released until

the train leaves the section but that when a

train leaving the highway enters the section

the armature for the first magnet releases and
continues to be released until the train leaves
the section, a signal relay, a pick-up cireuit
for said signal relay including in multiple a
back contact associated with the first magnet
of each interlocking relay, a stick circuit for
said signal relay including in series a front
contact associated with the second magnet of
each interlocking relay, a highway crossing
signal located at said intersection and con-
trolled by said signal relay, and a railway
signal governing traffic through said two sec-
tions and controlled by each magnet of each
interlocking relay and by said signal relay.

9. In combination, a railway track inter-
sected by a highway, said track being divided
to form two sections one on each side of the
highway, and each section being divided to
form two. subsections, an interlocking relay
for each section having its first magnet con-
nected with the rails of the subsection nearer
to the highway and its second magnet-con-
nected with the rails of the other subsec-
tion; and a highway crossing signal located
at said intersection and controlled jointly by
said two relays.

10. In combination, a railway track inter- !

sected by a highway, said track being divided
to form two sections one on each side of the
highway, and each section being divided to

form two subsections, an interlocking relay

for each section having its first magnet con- -

3

on.and. controlled jointly. by said re- -
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nected with the rails of the subsection nearer -
to the highway and its second magnet con-
nected with the rails of the other subsection;
"4 highway crossing signal located at said in-
5 tersection, and a circuit for said signal includ-

ing in multiple a back contact associated with -
the second magnet of one relay and a back
contact associated with the second magnet of

_the other relay. .
10 11. In combination, a railway track inter-
‘sected by a highway, said track being di-
vided to form two sections one on each side
of the highway, an interlocking relay associ-
ated with each section and airanged so that
15 when a train approaching the highway enters
the section the armature for the second mag-
net releases and continues to be released until
the train leaves the section but that when a
train leaving the highway enters the section
20 the armature for the first magnet releases and
continues to be released until the train leaves
the section, a highway crossing signal located
at said intersection, and means for operating
said signal when and only when the armature
25 for the second magnet of either relay is
released. '
In testimony whereof I affix my signature.
LESTER E. SPRAY.

60



