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My invention relates to railway traffic con-
trolling apparatus and particularly to means for
controlling operation of highway crossing sig-
nals and adapted for use in connection with rail-
way signaling systems employing coded or peri-
odically interrupted current in the track circuits
thereof.

It is an object of this invention to provide
means of the type described and in which steady
energy is supplied to the track circuits to dis-
continue operation of highway crossing signals
without conditioning the signals governing move-
ment of trains in the track stretch to display a
proceed indication.

A further object of the invention is to provide
a system of the type described and employing a
minimum of apparatus.

Another object of the invention is to provide
apparatus of the type described and arranged in
such manner that track relays in addition to
those employed in the control of the signals gov-
erning movement of trains through the track
stretch are not required.

Another object of my invention is to provide
apparatus of the type described and adapted for
use where more than one highway crossing is
present within one track section, the equipment
being arranged so that the proper operation of
the signals at the highway intersections and of
the signals governing movement of trains in the
track stretch will take place regardless of the
direction of movement of a train through the
track stretch,

A further object of the invention is to provide
an improved sighaling system.

I shall describe one form of system embodying
my invention together with a modification there-
of and shail then point out the novel features in
claims.

In the drawing

Fig. 1 is a diagram of a stretch of railway
track equipped with apparatus embodying my
invention, and

Fig. 2 is a fragmentary view showing a modi-
fied form of apparatus embodying my invention.

Referring to Fig. 1 of the drawing there is
shown therein a stretch of railway track having
a pair of track rails t and 2 over which traffic
normally moves in the direction indicated by
the arrow, that is, from left to right. The track
streteh is divided into successive track sections
for signaling purposes. One complete section,
identified as section {iT, and parts of two other
sections, identified as sections {0T and (2T, are
shown. The section 1T includes intersections
with two highways and at each of these inter-
sections a crossing signal is provided to warn
users of the highway of the approach of a train.
The crossing signals are designated XSt and
XS2, while for the purpose of controlling the
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crossing signals the track section T is subdi-
vided into four subsections which are designated
AT, BIIT, CilT and DIIT.

Each of the principal track sections has at the
entrance end thereof a wayside signal S which
is capable of displaying a stop, a caution and a
clear indication. Each section also has at the
entrance end thereof a code following track relay
TR which controls the signal for the associated
track section, and also controls the supply of
energy to the rails of the adjacent track section
in the rear. Each of the subsections of section
{IT is also provided with a code following track
relay. As shown the track relays are of the
alternating current type, each having a winding
having its terminals connected to the track rails
of the associated track section.

BEach of the track sections has at the exit end
thereof a track transformer TT. Each of these
transformers has a secondary winding one ter-
minal of which is connected to one track rail
and the other terminal of which is connected to
the other track rail of the associated frack sec-
tion through a current limiting reactor 6.

The primary windings of the track transform-
ers are supplied with alternating current from
a suitable source the terminals of which are
designated BX and CX. The circuits of the pri-
mary windings of the track transformers are
controlled by the track relays of the adjacent
sections or subsections in advance.

The details of the control of the wayside sig-
nals and of the circuits of the track transformer
primary windings are not a part of this inven-
tion, except as hereinafter explained in detail.
Any appropriate form of coded sighaling appa-
ratus may be employed, and one form of system
which may be used is shown in the application
of F, H, Nicholson and L. R. Allison, Serial No.
210,744, filed May 28, 1938, for Railway traffic
controlling apparatus.

Since the construction and operation of the
signaling system is old and well-known, the de-
tails of the signaling system have not been shown
in order to simplify the disclosure.

The highway crossing signals XS and XS2 are
controlled by interlocking relays XRI and XRzZ,
respectively. The interlocking relays are of the
type well-known in the art, and since the con-
struction and operation of these relays, and of
the circuits by which the relays control the cross-
ing signals are well-known, the details of the re~
lays and of the control circuits have not been
shown in order to simplify the disclosure.

The track relays I12TR and AILI{TR have associ-
ated therewith suitable decoding apparatus, not
shown, while the track relays BIITR and DIITR
have associated therewith auxiliary relays FSA
which have a slow releasing characteristic such
that the relay contacts when picked up remain
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picked up during the intervals between the
picked-up periods of the contacts of the associ-
ated track relay.

The track relay CilTR has associated there-
with slow releasing auxiliary relays CiIBSA,
CH{IFSA and C{{FSC, which cooperate as here-
inafter explained to control the circuits of wind-
ings of the interlocking relays XR! and XR2.

BEach of the track relays has-associated there-
with a local source of direct current the termi-
nals of which are designated B and C in the
drawing.

When the track stretch is vacant, energy of
the 180 code frequency is supplied io the track
relay {2ZTR and the equipment, not shown, as-
sociated with this relay operates to condition the
signal 12S to display its clear indication, while
energy of tue 180 code frequency is supplied to
the primary winding of the {rack transformer
DIHITT, and by this transformer to the rails of
section DIIT. This energy feeds to the winding
of the track relay DIITR and produces code
following operation of the track relay contacts.
During the released periods of the contacts of
the track relay D!ITR, contact 20 establishes
the circuit of the primary winding of track
transformer CH{ITT, while this circuit is inter-
rupted during the picked-up periods of the track
relay contacts. Accordingly energy of the same
code frequency is supplied to the rails of sec-
tion Ci T as is supplied to the track relay DI {TR.
However, thie impulses of energy supplied to the
rails of section CHiT cccur during the “off” in-
tervals in the code supplied to the rails of sec-
tion DiIT. This “back-contact coding” at the
cut section aids in preventing code distortion.

During the picked-up periods of the contacts
of the irack relay DI{TR contact 21 establishes
a circuit to supply energy from the local source
of direct current to the winding of the relay
DIIFSA. This circuit is interrupted during the
released periods of the track relay contacts, but
the contacts of the relay DIIFSA are slow
enough in releasing to remain picked up during
the intervals between the supply of impulses of
energy to the relay winding. Accordingly as
long as the contacts of the relay DI{TR are re-
sponding to coded energy, the contact 23 of relay
DIIFSA is picked up and establishes the circuit
of the winding 24 of interlocking relay XR2,
while when the track relay DIITR is not re-
sponding to coded energy contact 21 interrupts
the circuit of the winding of the relay DIIFSA
and contact 23 of relay DIIFSA becomes re-
leased to interrupt the circuit of the winding Z4
of relay XR2.

The energy of 180 code frequency supplied by
the track transformer Ci{TT to the rails of sec-
tion CilT feeds to the winding of the frack re-
lay CHTR and effects code following operation
of the contacts of this relay. During the picked-
up periods of the track relay contacts, contact
25 establishes the circuit of the primary winding
of the track transformer BIITT, This circuit is
interrupted during the released periods of the
track relay contacts so that impulses of energy
of the same code frequency are supplied to the
rails of section Bil'T as are supplied to the track
relay CIITR.

During the released periods of the contacts of
the track relay CIHTR contact 27 establishes the
circuit of the winding of relay C{IBSA. During
the picked-up periods of the track relay contacts,
contact 27 establishes the circuit of the winding
of relay CI{FSB if contact 28 of relay CIIBSA is
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picked up, while if contact 28 of relay CI{IBSA is
released, contact 271 when picked up establishes
the circuit of the winding of relay CITFSC.

The circuit of the winding of the relay C{{BSA
is interrupted during the picked-up periods of
the track relay contacts, while the circuit of the
winding of the relay CIIFSB is interrupted dur~
ing the released periods of the track relay con-
tacts. The contacts of the relays C{IBSA and
CHiFSB are slow enough in releasing, however, to
remain picked up during the intervals between
the supply of impulses of energy to their wind-
ings when the track relay CilTR is responding
to coded energy.

‘The relay CHIFSB has a contact 30, which
when picked up establishes- circuits to supply
energy to the winding 31 of interlocking relay
XR2 and to the winding 32 of interlocking relay
XR4. Similarly the relay CHFSC has a con-
tact 34 which when picked up establishes circuits
to supply energy to these windings of the relays
XR{ and XR2.

When the track section is vacant the track re-
lay CHITR is supplied with coded energy so
that relay CIIFSR establishes the circuits of the
windings 3{ and 32 of the interlocking relays
KXRZ and XRIi, while relay DI{FSA establishes
the circuit of the winding 24 of relay XR2. As
both windings of the relay XR2 are energized,
this relay operates in the usual manner to main-
tain the erossing signal XS2 inactive.

The energy supplied by the track transformer
BUTT to the rails of section BIIT feeds to the
track relay BfITR and produces code following
operation of the contacts of the relay. During
the picked-up periods of the relay contacts, con-
tact 36 establishes the circuit of the primary
winding of the track transformer A{ITT so that
impulses of energy of the same code frequency are
supplied to the rails of section A{IT as are sup-
plied to the relay BIITR.

In addition, during the picked-up periods of
the contacts of the track relay BiiTR, contact
37 establishes the circuit of the winding of relay
BHIFSA. This circuit is interrupted during the
released periods of the track relay contacts, but
the contact of relay BiIFSA is slow enough in
releasing to remain picked up during the intervals
hetween the supply of impulses of energy to the
relay winding.

The relay B{ {FSA has a contact 38 which when
picked up establishes a circuit to energize the
winding 48 of relay XR1. Accordingly when the
track stretch is vacant the windings 49 and 32
of interlocking relay XRI| are bhoth energized
and this relay operates in the usual manner to
maintain the crossing signal XS| inactive.

The coded energy supplied to the rails of sec-
tion AtIT feeds to the track relay AIITR and
produces code following operation of the con-
tacts of the relay, while the decoding equipment,
not shown, associated with the relay AiITR
conditions the signal {{S to display its clear in-
dication and energy of the 180 code frequency is
supplied to the rails of section 107T.

Operation of equipment on passage of o train
in normal direction of trafic

When a train.moving in the normal direction
of traffic, that is, from left to right, enters sec-
tion AUT, the track relay A{ITR is shunted
and its contacts cease to follow code with the
result that the decoding equipment, not shown,
associated with the relay conditions the signal
113 to display its stop indication, while the energy
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supplied to the rails of section 18T is changed
from 180 code frequency to a different frequency,
such as 75 code frequency.

When the train advances far enough to enter
section BT the track relay BHTR is shunted

_and its contact 36 interrupts the supply of energy
to the transformer A{1TT, while contact 37T inter-
rupts the circuit of the winding of relay Bi{FSA.
Accordingly contact 38 of relay Bl IFSA becomes
released and interrupts the circuit of the wind-
ing 48 of interlocking relay XRI so that the ar-
mature controlled by this winding becomes re-
leased and initiates operation of the crossing sig-
nal XS| to warn users of the highway of the
approach of a train.

When the train advances far enough to enter
section CIIT the contacts of the track relay
CI4{TR become released and contact 25 interrupts
the supply of energy to the track transformer
BU{TT, while contact 2T no longer periodically
engages its front contact to supply energy to the
winding of relay CI{FSB. Accordingly, the con-
tacts of relay CiIFSB become released and con-
tact 806 interrupts the circuits of the winding 32
of relay XRI and of winding 31 of relay XR2,
while contact 29 establishes a circuit to supply
steady uncoded energy to the track transformer
BUITT.

On interruption of the supply of energy to the

winding 32 of relay XR| the armature controlled 3

by this winding is prevented from moving to its
released position because the other armature of
the relay has previously become released.

On interruption of the circuit of the winding

3} of interlocking relay XR2, the armature con- :

trolled by this winding becomes released and ini-
tiates operation of the crossing signal XS2 fo
warn users of the higshway of the approach of a
train.

On the supply of steady energy to the track
transformer BiiTT over the circuit established
on release of contact 29 of relay CliFSB, steady
energy is supplied to the rails of section BIIT,
but as long as any portion of the train remains
in section BT the track relay B/ TR continues
to be shunted. However, when the rear of the
train vacates section BI!IT the steady energy
supplied to the rails of the section feeds to the
track relay BiITR and causes its contacts to pick
up and remain picked up.

When contact 36 of track relay BHITR is
picked up steady energy is supplied to the trans-
former AI{TT, and by it to the rails of section
AT so that the contacts of the track relay
At ITR become picked up. The signal {18, how-
ever, continues to display its stop indication as
long as steady energy is supplied to the track re-
lay A{ITR.

On picking up of contact 37 of the track relay
Bi{iTR the circuit for supplying energy to the
winding of the relay BiiFSA is established and
contact 38 of this relay becomes picked up to
establish the circuit of the winding 48 of relay
XRI. The armature which is controlled by this
winding thereupon becomes picked up to discon-
tinue operation of the crossing signal XSI. This
is proper since the train will have passed beyond
the intersection which is protected by the cross-
ing signal XSI.

On picking up of the armature controlied by
the winding 40, because of the internal construc-
tion of the interlocking relay, the armature con-
trolled by the winding 82 is prevented from mov-
ing to its released position even though the wind-
ing 32 is deenergized. Accordingly on picking
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up of the armature controlled by the winding 40
operation of the crossing signal XSi is discon-
tinued.

As the train proceeds through the track stretch
and enters section D{IT the track relay DIITR
is shunted and its contacts become released. On
release of contact 26 of the track relay DIITR
a circuit is established to supply steady uncoded
energy to the transformer CIITT so that steady
energy is supplied to the rails of section CI{T,
but as long as any portion of the train remains
in section CiIT the track relay C{{TR continues
to be shunted.

On release of contact 21 of the relay DIITR
the circuit for supplying energy to the winding
of the relay DIIFSA is interrupted and its con-
tact 23 becomes released to interrupt the circuit
of the winding 24 of relay XR2. On deenergi-
zation of the winding 24 the armature controlled
by this winding moves towards ifs released posi-
tion, but, because of the internal construction of
the interlocking relay, this armature is prevented
from moving all of the way to its released posi~
tion.

When the train advances far enough to vacate
section CiIT the steady energy supplied to the
rails of section CHIT feeds to the track relay
Ci{TR and causes the contacts of this relay to
become picked up and to thereafter remain
picked up.

On picking up of contact 25 of the relay
ClITR a circuit is established to supply steady
energy to the transformer Bi{{TT. However, at
this time steady energy is already being stipplied
to the transformer BilITT over the circuit es-
tablished by contact 29 of relay Ci{{FSB,

On picking up of contact 27 of relay CIITR
the circuit of the winding of relay CiiBSA is
interrupted and affer a short time interval the
contact 28 of this relay becomes released. In
the time interval between picking up of contact
271 of the track relay CI{TR and release of con-
tact 28 of relay CIIBSA a circuit is established
to supply energy to the winding of relay CiiFSB
and the contacts of this relay become picked up.

On picking up of the contacts of relay CIIFSB
contact 28 interrupts the circuit which it controls
for supplying energy to the transformer BilTT,
but at this time energy is supplied to the trans-
former over the circuit established by contact 25
of the track relay C{ITR so that the supply of
energy to the transformer is not interrupted.

In addition on picking up of the contacts of
relay CiIFSB contact 30 establishes a circuit to
supply energy to the winding 3f of interlocking
relay XR2 and to winding 32 of interlocking re-
lay XRI. As a result the armature controlled
by winding 32 of relay XR{ becomes picked up
and this relay is restored to its normal condi-
tion, while the armature controlled by winding
31 of relay XR2 becomes picked up and discon-
tinues operation of the crossing signal XS2.

On release of contact 28 of relay C4 {BSA while
contact 27 of track relay CH{TR is picked up the
circuit. for supplying energy to the winding of the
relay CHFSB is interrupted, while the eircuit
for supplying energy to the winding of the relay
CHIFSC is established and contact 34 of this re-
lay becomes picked up and establishes circuits
for supplying energy to the winding 32 of inter-
locking relay XRI, and to the winding 81 of in-
terlocking relay XR2.

Because of the slow releasing characteristic of
the contacts of relay C!IFSB the contacts of this
relay remain picked up for a time interval sub-
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sequent to interruption of the supply of energy
to the relay winding by release of contact 28 of
relay CIIBSA. The relays CilFSB and CHIFSC
are selected so that on release of contact 28 of
relay CHIBSA with resultant interruption of the
supply of energy to the winding of relay CIHFSB
and establishment of the circuit to supply energy
to the winding of relay CIIFSC, the contacts of
relay CIIFSB will remain picked up until after
the contacts of relay CHFSC become picked up.
Accordingly at this time the supply of energy to
the windings 31 and 32 of the interiocking relays
XR? and XRI is maintained and there is no
possibility that the armatures controlled by these
windings will become momentarily released after
they have once become picked up.

When the train advances far enough in the
track stretch to enter the section (2T the track
relay {2TR is shunted and the decoding equip-
ment, not shown, associated therewith operates
to condition the signal {2S to display its stop in-
dication and to change the energy supplied to
the track transformer DHTT from 180 to 75 code
frequency. As long as any portion of the train
remains in section D{{T the track relay DHTR
continues to be shunted, but when the rear of the
train vacates section DHIT energy of the 75 code
frequency supplied to the track rails of this sec-
tion by the transformer DI ITT feeds to the track

relay DI{TR and produces code following opera- :

tion of the relay contacts.

During the picked-up pericds of the contact
21 energy is supplied to the winding of re-
lay D!IFSA and contact 23 of this relay becomes

picked up and energy is supplied to the winding 3:

24 of jnterlocking relay XR2 so that the armature
controlled by this winding becomes picked up and
the interlocking relay is restored to its normal
condition.

Az a result of code following operation of the
track relay DTR coded or periodically inter-
rupted energy of the 75 code frequency is sup-
plied to the transformer CH{TT, and by it fo
the rails of section Ci{T from which it feeds to
the track relay CIITR.

On movement of contact 27 of relay CHTR to
its released position energy is supplied to the
winding of the relay C{IBSA and contact 28 of
this relay becomes picked up to establish the
circuit of the winding of relay CHIFSB so that
on subsequent movements of the track relay con~
tact 21 to its picked-up position energy is sup-
plied to the winding of the relay C{{FSB with
the result that contacts 28 and 20 of this relay
become picked up.

On picking up of contact 28 of relay C{iBSA
the circuit of the winding of relay CIIFSC is
interrupted, and after a short time interval con-
tact 34 of this relay becomes released. The con-
tact 34 is slow enough in releasing to remain
picked up and maintain the circuits of the wind-
ings 31 and 32 of the interlocking relays XR2
and XRI until after contact 38 of relay CIIFSB
becomes picked up to establish a circuit to ener-
gize these relay windings. Accordingly, the
windings of the interlocking relays are main-
tained energized during the period in which code
following operation of the track relay CIITR is
initiated and the interlocking relays, therefore,
maintain the crossing signals XSi and X82 inac-
tive. -

On picking up of contact 29 of relay C22FSB
the circuit controlled thereby for supplying
steady uncoded energy to the track transformer
BIITT is interrupted, and as a result of code
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following operation of track relay contact 25
coded or periodically interrupted energy of the
same frequency, in this instance the 75 code fre-
quency, is supplied to the track transformer
BIITT as is supplied to the relay CiITR.

On the supply of coded energy to the trans-
former BUITT, coded energy is supplied to the
rails of section BII'T, and therefrom to the track
relay BIiTR. On the resultant code following

o operation of the contacts of the track relay

BHITR contact 26 interrupts the circuit of the
track transformer AIITT so that coded or
periodically interrupted energy is supplied to the
rails of section AI{T. At this time contact 37
of relay BHITR intermittently interrupts the cir-
cuit of the winding of the relay BYIFSA, but the
contact of this relay remains picked up during
the intervals between the supply of impulses of
energy to the relay winding.

On the supply of coded energy of the 75 code
frequency to the track relay AtITR the decoding
equipment, not shown, associated with this relay
operates to condition the signal {iS to display its
caution indication, while the energy supplied {o
the transformer 10TT is changed from the 75 to
the 180 code frequency.

When the train advances far enocugh in the
track stretch to clear section (2T the eguipment
associated with the section in advance of section
12T operates to supply energy of the 75 code fre-
quency to section {2T, while the decoding equip-
ment, not shown, associated with track relay
12TR operates to condition the signal 123 to dis-
play its caution indication and to change the
energy supplied to the track transformer D{ITT
from 75 to 180 code frequency.

Cn this change in the code supplied to relay
DE{TR this relay operates to repeat the higher
code frequency to section CH{T, while the track
relays for sections Ci{IT and B{IT similarly re-
peat the supply of energy of the higher code fre-
quency to the sections in the rear so that energy
of the 180 code frequency is supplied to the re-
lay A{ITR.

On the supply of energy of the 180 code fre-
quernicy to the relay A{{TR the decoding equip-
ment, not shown, associated with the relay op-
erates to condition the signal #1S to display its
clear indication.

At this time as the track relays B{ITR, CHTR
and DIITR are responding to coded energy, the
equipinent associated with these relays main-
tains the circuits of the windings of the inter-
locking relays to thereby condition these relays
to maintain the crossing signals inactive.

The operatiocn of the equipment on passage of
a train in the normal direction of traffic having
been explained, its operation in respense to move-
ment of a train in the reverse direction of traf-
fic will now be considered.

Operation of equipment on movement of a {rain
in the reverse direction of trafic

When a train moving in the reverse direction,

5 vhat is, from right to left, enters section 2T

the relay I2TR is shunted and the signal 12S
is conditioned to display its stop indication, while
the cnergy supplied to the transformer DIITT
is changed from 180 to 75 code frequency. As
a result there is a change in the rate of operation
of the contacts of the track relay DIITR, and
of the track relays for the other subsections so
that relay AHTR is supplied with energy of the
75 code frequency and the signal {{S is condi~
tioned to display its caution aspect.
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At this time, as the track relays for. the vari-
ous subsections are responding to coded energy,
the circuits of the windings of the interlocking
relays are maintained and the interlocking relays
operate to maintain the crossing signals inac-
tive.

When the train enters section DT the track
relay DIITR is shunted and its contact 20 es-
tablishes the circuit to supply steady uncoded
energy to the transformer Ci{TT, while contact
2{ interrupts the circuit of the winding of relay
DIIFSA so that contact 23 becomes released and
interrupts the supply of energy to the winding
24 of the interlocking relay XRZ. 'The armature
controlied by this winding thereupen becomes
released and initiates operation of the crossing
signal XS2 to warn users of the highway of the
approach of a train.

On the supply of steady energy to the track
transformer CU{TT subsequent to shunting of
the track relay D{{TR, steady energy feeds to
the track relay CiiTR and maintains the con-
tacts of this relay constantly picked up with the
result that contact 25 establishes a circuit to sup-
ply steady uncoded energy to the transformer
BIITT. Accordingly the contacts of track relay
BIITR are held in their picked-up position and
contact 36 repeats the supply of steady energy to
section A!IT. The track relay AlITR, there-

fore, no longer responds to coded energy and the :

signal 18 is conditioned to display its stop indi-
cation, while energy of the 75 code frequency is
supplied to section 18T to condition the signal
for that section to display its caution indication.

On the supply of steady energy to the track
relay CI1ITR contact 27 of the relay remains
picked up and does not engage its back contact
to supply energy to the winding of the relay
CIIBSA with the result that after a brief time
interval the contact 28 of relay CliBSA becomes
released. Release of contact 28 interrupts the
circuit of the winding of relay Ci{FSB and es-
tablishes the circuit for supplying energy to the
winding of relay CI{FSC so that the contacts
of relay Cf [FSB become released and the contact
of relay CHIFSC becomes picked up. The con-
tacts of the relay ClIFSB are slow enough in re-
leasing to remain picked up until after the con-
tact of relay, C1{FSC becomes picked up. Ac-
cordingly contact 30 of relay C!{FSB maintains
the circuits of the windings 3{ and 32 of inter-
locking relays XR2 and XRi until contact 38
of relay C1IFSC becomes picked up to establish
circuits for supplying energy to these windings.

The armature controlled by winding 32 of relay :

XRI, therefore, remains picked up and main-
tains the crossing signal XSi inactive at this
time.

Similarly as a result of the supply of steady
energy to the track relay BIITR, contact 37 is
held picked up and maintains the circuit of the,
winding of relay B!{FSA, while contact 38 of
relay CIIFSA is held picked up to maintain thei
circuit of the winding 88 of inferlocking relay
<R{ so that the armature controlled by this
winding is held picked up to maintain the cross-
ing signal XS inactive.

Tt will be seen, therefore, that when a train
moving in the reverse direction of traffic enters
section DIIT, the crossing signal XS2 is placed
in operation, while steady energy is supplied to
the rails of the subsections C11T, BHT and AUT
to maintain the crossing signal XSt inactive and

to condition the signal {{S to display its stop .

indication.

5

When the train advances far enough to enter
the section CI1T the track relay CI{TR is shunt-
ed and its contacts become released. Release of
contact 25 interrupts the circuit which it con-
trols for supplying steady energy to the track
transformer BI{'TT, but at this time contact 29
of relay CliFSB is released, and accordingly the
supply of steady energy to the track transformer
BI{TT is maintained after release of the con-
tacts of the track relay CIHITR.

On release of the contact 271 of relay CIITR
the circuit for supplying energy to the winding
of the relay CI{FSC is- interrupted, and affer
a time interval contact 38 of relay ClIFSC be-
comes released to interrupt the circuifs of the

" windings 31 and 32 of interlocking relays XR2

40
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and XRI.

As a result of deenergization of winding 32 of
interlocking relay XRI the crossing signal XSi
starts to operate, while on deenergization of
winding 31 of interlocking relay XR2 the arma-
ture controlled by this winding moves towards
its released position, but is prevented from mov-
ing all of the way to this position because the
armature controlled by the winding 24 of the
relay is already in its released position. -

As the train continues and the rear of the train
vacates section 12T, the coded energy supplied to
the rails of this section feeds to the frack relay
12TR and produces code following operation of
the relay with the result that signal 128 is con-
ditioned to display a proceed aspect, while energy
of the 180 code frequency is supplied to the rails
of section DIIT. When the rear of the train va-
cates section DIT the track relay DIITR re-
sponds to coded energy and supplies energy of 180
code frequency to the rails of section CHT, while
energy is supplied to the winding of relay DI{FSA
so that contact 23 becomes picked up to supply
energy to the winding 24 of the interlocking re-
lay XR2. The armature controlled by winding 24
thereupon becomeg picked up to discontinue oper-
ation of the crossing signal XSli.

When the train advances into section BI{IT the

5 track relay BIITR is shunted and its contact 36

remains in its released position so that energy
is not supplied to the rails of section Af{T and
the contacts of the track relay AlI{TR become
released, while the signal 128 continues to display
its stop indication.

On release of contact 37 of relay BIITR the
circuit of the winding of relay B {FSA: is inter-
rupted and contact 38 of the relay becomes re-
leased to interrupt the supply of energy to the
winding 890 of interlocking relay XR1. The arma-
ture controlled by this winding thereupon moves
towards its released position, but is prevented
from moving all of the way to that position be-
cause the armature controlled by winding 32 is al-
ready in its released position.

When the rear of the train vacates section
CI T, coded energy feeds to the track relay C{ {TR

‘and produces code following operation of the

contacts thereof, and on movement of the contact
21 of the track relay to its picked-up position en-
ergy is supplied to the winding of relay ClIFSB
over the circuit which includes front contact
28 of relay C!IBSA. Contact 28 of relay CI{BSA
is picked up at this time since energy is supplied
to the winding of this relay when the track relay
contacts are released, while on continued code
following operation of the track relay contacts
the windings of the relays CiiBSA and CilFSB
are alternately energized and the contacts of hoth
of these relays are picked up. )
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On picking up of contact 29 of relay CI{IFSB
the circuit controlled thereby for supplying steady
energy to the track transformer BIITT is inter-
rupted, and thereafter coded energy is supplied
to the track transformer over the circuit con-
trolled by contact 25 of track relay CIiITR.

On picking up of contact 30 of relay ClIFSB
energy is supplied to the winding 32 of inter-
locking relay XR| to pick up the armature con-
trolled by this winding, and thereby cut off opera-
tion of the crossing signal XS{. Energy is also
supplied to the winding 31 of relay XR2 and the
armature controlled by this winding becomes
picked up to restore the relay XR2 to its normal
condition.

As the train confinues and enters the section
AT the track relay AIITR is shunted and its
contacts remain released even after the rear of
the train vacates section BIIT so that coded
energy is supplied to the rails of section AIIT.
Accordingly the signal § {S continues to display its
stop indication.

‘When the rear of the train vacates section BI{T
the track relay BIITR responds to coded energy
and contact 36 establishes the cireuit to supply
impulses of energy to the track transformer
AIITT, while contact 371 establishes the- circuit
to supply impulses of energy to the winding of
relay BItFSA. On picking up of the contact 38
of relay CIIFSA energy is supplied to the wind-
ing 40 of relay XR{ and the armature controlled
by this winding becomes picked up to restore the
relay to its normal condition.

‘When the train advances far enough to vacate
section AI1T coded energy feeds to the track relay
AHTR and the signal 11S is conditioned to dis-
play its clear indication.

It will be seen, therefore, that the system pro-
vided by this invention is arranged to insure
proper operation of both the highway crossing
signals and the railway traffic controlling signals
on movement of a train through the track stretch
in either direction. )

This system is also arranged so that if the
equipment does not function in the intended man-
ner a dangerous condition will not be created.

The code following track relays BiITR and
CIITR are arranged so that their contacts when
picked up establish circuits to supply energy to
the rails of the adjacent section in the rear, while
a contact of each of these relays is operative
when picked up to establish a circuit to supply
energy to a relay which supplies energy to a wind-
ing of an interlocking relay. -

If a code following track relay is equipped with
metal to metal contacts there is a possibility that
these contacts may fuse together and remain in
their picked-up position when the relay winding
is not energized. If this occurs a crossing signal
will not operate on the approach of a train.

If, for example, the contacts of the relay Bi I'TR

fuse together and remain picked up steady energy.

will be supplied to the rails of section Af['T, while
energy will also be supplied to the winding of
relay BHIFSA, The supply of energy to the re-
lay BIIFSA will be continued even if a train
moving in the normal direction of traffic enters
section BIIT and shunts the track relay B!{ITR
gince it is assumed that the relay contacts are
fused together and do not become disengaged
on shunting of the track relay. Accordingly
contact 81 will maintain the circuit to supply
energy to the winding of relay B{IFSA, while
contact 38 of relay Bi IFSA maintains the sup-
ply of energy to the winding 48 of interlocking
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relay XR{. The relay XRI, therefore, maintains
the crossing signal XSi inactive.

However, when the contacts of the relay Bl ITR
are held in their picked-up position, steady energy
is supplied to the track relay AIITR and the
equipment associated with this relay condifions
the signal 1S to display its stop indication, while
the energy supplied to the rails of section 10T
is such as to condition the signal for that section
to display a restrictive proceed indication. Ac-
cordingly, if under these conditions a train passes
through the track stretch it will be compelled
to stop or greatly reduce its speed before passing
signal 118, and, therefore, will be traveling at a
slow speed when it enters section B!{{T and ap-
proaches the intersection when the crossing sig-
nal is not operating. As the train is traveling
at a slow speed it does not present a great hazard
to users of the highway even though the crossing
signal is not operating, while the engineer of the
train has ample time to blow the locomotive
whistle and warn users of the highway.

Similarly, if the confacts of relay CI{TR fuse
together steady energy will be supplied to the
rails of section BT, while energy will be sup-
plied to the winding of relay CIIFSC so that its
contact 34 is picked up and establishes the cir-
cuit to supply energy to the winding 31 of inter-
locking relay XR2.

As a result of the supply of steady energy to
the rails of section BII'T, the track relay B/ TR
supplies steady energy to section AfIT and the
signal {1S is conditioned to display its stop indi-
cation.

On movement of a train through the track
stretch, the relay BIITR is shunted on entrance
of the train into section BII'T, and operation of
the crossing signal X8I is initiated in the normal
manner as explained above. When the train en-
ters section CiIT the contacts of the track relay
CIITR fail to release and relay C! IFSC maintaing
the circuit of the winding 21 of interlocking relay
XR2 so that the crossing signal XS2 does not
start to operate when the train enters section
CcliT,

However, as pointed -out above, the signal {IS
will have been displaying its stop indication, so
the train will be traveling at a slow speed when
it approaches the highway intersection and will
not present a serious hazard.

From the foregoing it will be seen that the sys-
tem provided by this invention is arranged so
that the maximum degree of safety is obtained
in the event the contacts of a track relay fuse
together so that they fail to separate when the
relay winding is deenergized. The system is
arranged so that the signals governing move-
ment of trains in the track stretch are caused to
display their most restrictive indication, and the
only adverse effect of fusing of the contacts of a
track relay is failure of & crossing signal to func-
tion in the intended manner. The effect of this
failure is minimized because of the slow speed of
the trains at the time.

The possibility of failure of the equipment to
operate in the intended manner because of fusing
together of the contacts of a track relay is ex-
tremely remote, but even this possibility can be
eliminated by equipping the track relays with in-
fusible contacts. For example, the track relays
might be provided with silver to impregnated
carbon contacts, instead of silver to silver con-
tacts.

It will be seen that the system provided by this
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invention is adapted for use in track stretches
where there are a plurality of highway intersec-
tions within a single track or block section, and
that the system makes it possible to employ back
contact coding at the cut section nearest the exit
end of the section. This is desirable to prevent
code distortion in the remainder of the section.

The track relay for the cuf section to which
energy is supplied by the back contact coding
apparatus has associated therewith means to de-
tect code following operation of the track relay
and to also detect the steadily energized condi-
tion of the track relay.

The relay CiiFSB is controlled in such a man-
ner that it is energized when and only when the
track relay is responding to coded energy, while
the relay CHIFSC is energized when and only
when the track relay Cl TR is steadily energized.

Construction and operation of modification shown
in Fig. 2 of the drawing

In Fig. 2 of the drawing there is shown a modi-
fied form of apparatus which may be employed
with the track relay for section CilT. As shown

the track relay Cl{ITRA has associated there- ¢

with a decoding transformer C!IDT, and auxil-
jary relays CHFSD and CIIFSE. The decoding
transformer CIIDT has a primary winding 50
and a secondary winding 5{. The track relay
CIITRA has a contact 52 which when picked up
establishes connection from terminal B of the
local source of direct current to one end terminal
of the winding 50 and when released establishes
connection to the other end terminal of the
winding 58, while the center terminal of the
winding 58 is connected fo terminal C of the
source of current.  The relay CIITRA has a con-
tact 53 which when picked up establishes con-
nection. from one end terminal of the trans-
former secondary winding 5! to a terminal of the

winding of the relay C{IFSD, and when released

establishes connection from the other end ter-
minal of the winding 81 fo the relay winding.
The center terminal of the winding 51 is con-

nected to the other terminal of the winding of 4

the relay CilFSD. Accordingly when the track
relay CHTRA is responding to coded energy, the
end portions of the transformer primary winding
50 are alternately energized so that current is
induced in the secondary winding 51, while con-
tact 53 rectifies the current supplied from the
secondary winding to the winding of relay
CIIFSD.

The relay CIITRA has a contact 25 which
when picked up establishes a circuit to supply
energy to the track transformer BIITT so that
when the relay is supplied with coded energy,
energy of the same code frequency is supplied to
the adjacent section in the rear, and when the
track relay contacts are constantly picked up
steady energy is supplied to the adjacent section
in the rear.

The track relay CIITRA has a contact 55
which when picked up establishes a circuit to
supply energy to the winding of relay CI{FSE.
while contact 56 of relay CIIFSD when picked
up also establishes a circuit to supply energy to
the winding of relay ClIFSE.

The relay CI{FSD has a contact 58 which when
released establishes a circuit to supply steady
energy to the track transformer B!ITT, while
relay Ci IFSE has a contact 68 which when picked
up establishes circuits to supply energy to the
windings 81 and 32 of the interlocking relays
XR2 and XRl.
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In operation, when the track stretch is vacant
so that coded energy is supplied to the track re-
lay CIITRA, energy is supplied through the de-
coding transformer C!IDT to the winding of the
relay Ci{IFSD, and contact 56 of this relay is
picked up to establish a circuit to supply energy
to the winding of relay CIIFSE so that contact
60 of relay CIIFSE is picked up and establishes
the circuits of the windings of the relays XRI
and XR2 so that these relays maintain the cross-
ing signals inactive. In addition, contact 38 of
relay CHIFSD is picked up and interrupts the
circuit which it controls for supplying energy to
the track transformer B!{TT so that the track
transformer is supplied with coded energy over
the circuit controlled by track relay contact 25.

When a train traveling in the normal direction
of traffic enters section CHT, the track relay
CIITR is shunted and the contacts of the relay
remain in their released positions so that energy
is no longer supplied through the transformer
C{iDT to the winding of relay CII{FSD. Accord-
ingly the contacts of relay CI{FSD become re-
leased and contact 58 establishes the circuit to
supply steady energy to the track transformer
B{ITT, and steady energy is supplied therefrom
to the track relay for section Bi{T to discontinue
operation of the crossing signal controlled by
interlocking relay XR! when the train vacates
section BIIT.

On release of contact 5§ of relay Cli¥FSD the
circuit of the winding of relay CIIFSE is inter-
rupted, and the contact 60 of relay C{!FSE be-
comes released to interrupt the circuits for sup-
plying energy to the windings 31 and 32 of inter-
locking relays XR2 and XRI. Accordingly relay
XR2 initiates operation of the crossing signal
controlled thereby.

When the train advances far enough to vacate
section CIIT steady energy supplied to the rails
of this section by the equipment associated with
the adjacent section in advance feeds to the track
relay CI1ITRA and picks up the contacts thereof.
On picking up of contact 55 of relay CIITRA
energy is supplied to the winding of relay Ci IFSE
and contact 68 of this relay becomes picked up to
establish the circuits for supplying energy to the
windings of the interlocking relays XR{ and XR2.
The relay XR2, therefore, operates to discontinue
operation of the crossing signal controlled there-
by.

When the train advances far enough in the
track stretch to vacate the section in advance of
section CI T coded energy is supplied to that sec-
tion, while the supply of steady energy to the
rails of section CHIT is cut off and coded energy
is supplied to the rails of section C!{{'T and track
relay CHITRA responds to coded energy.

On movement of contact 55 of the track relay
C!ITRA to the released position the circuit of
the winding of relay ClIFSE is interrupted, but
the circuit is reestablished on picking up of the
track relay contacts, and also on picking up of
the contacts of relay CH{FSD. When code fol-
lowing operation of the track relay contacts is
initiated energy is supplied through the trans-
former C1IDT to the relay CI{FSD and the con-
tacts of this relay become picked up so that con~
tact 56 establishes a circuit to supply energy to
the winding of relay C!{FSE, while contact 58
interrupts the circuit which it controls for sup-
plying steady energy to the track transformer
BIITT. The supply of energy to the track trans-
former is thereafter controlled by contact 25 of
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the track relay CHTRA so that coded energy is
supplied to the transformer.

The contact 60 of the relay CIIFSE is slow
enough in releasing to remain picked up until the
circuit for supplying energy to the relay winding
is reestablished by picking up of the track relay
contact 55 or of contact 56 of relay CHIFSD. Ac-
cordingly on a change in the supply of energy to
the track relay from steady to coded energy con-
tact 60 of relay CHiPSC remains picked up and
maintains the circuits of the windings of the in-
terlocking relays XR1 and XR?2 so that these
relays maintain the associated crossing signals
inactive.

When a train traveling in the reverse direction
of traffic enters the section in advance of section
Cti'T, the equipment associated with that section
operates as described in detail above to supply
steady energy instead of coded energy to the rails
of section CI{T. On this change in the energy
supplied to track relay C{ITRA, the contacts of
this relay remain picked up and energy is no
longer supplied through the transformer C{iDT
to the relay CHFSD. Accordingly the contacts
of this relay hecome released and contact 56 in-
terrupts the circuit which it controls for supply-
ing energy to the winding of relay CI{FSE., How-
ever, since track relay contact 55 is picked up
energy continues to he supplied to the winding
of relay CH{FSE so that its contact 83 is main-
tained picked up to maintain the supply of
energy to the winding 32 of interlocking relay
XR1{ to thereby cause that relay to maintain the
associated crossing signal inactive.

When contact 58 of relay Cl{FSD becomes re-
leased it establishes a circuit to supply steady
energy to the track transformer BIITT, while
steady energy is also supplied to this transformer
over the circuit controiled by track relay con-
tact 29.

When the train advances far enough to enter
section CtH{T the track relay C{I'TRA is shunted
and its contacts become released. On release of
contact 25, the circuit which it controls is inter-
rupted, but steady energy continues to be sup-
plied to the track transformer BIITT over the
civcuit controlled by contact 58 of relay CiIFSD.

Cn release of contact 55 of the track relay
CI{iTRA the circuit of the winding of relay
CHiF3E is interrupted and the contact 608 be-
comes released to interrupt the supply of energy
to the winding 32 of interlocking relay XRI so
that this relay initiates operation of the associ-
ated crossing signal.

When the frain advances far enough to clear
section CI{T, coded energy is again supblied to
the track relay CIITRA and energy is again sup~
plied to the windings of relays CIIFSD and
CIIFSE so that contact 60 reestablishes the cir-
cuit for supplying energy to the windings of re-
lays XR1 and XR2, and relay XR! operates to
discontinue operation of the associated crossing
signal. On picking up of contact 53 of relay
CHFSD the supply of steady energy to the sec-
tion in the rear is cut off and thereafter coded
energy . is supplied to section BI{T over the cir-
cuit controlled by track relay contact 2§.

It will be seen, therefore, that the modification
shown in Fig. 2 of the drawing incorporates
means to detect both code following operation
of the track relay contacts and to detect the
steadily energized condition of the track relay.
The decoding transformer CH{DT and the relay
CHIFSD provide means to detect code following
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son the track relay contacts remain in either
their released or picked-up positions the contacts
of relay CliFSD become released and steady en-
ergy is supplied to the section in the rear with
the result that the signal at the entrance to the
section is conditioned to display its most restric-
tive indication.

When the track relay contacts are steadily
picked up the relay CHFSE is energized and its
contact 89 is picked up to establish the circuits
to supply energy to the interlocking relays and
condition these relays to prevent operation of the
crossing signals. This makes it possible to em-
ploy steady energy fo discontinue operation of
crossing signals when a train clears a subsection,
or to prevent their operation prior to entrance
of a train into a section.

It will be seen that the modification shown in
Fig. 2 may be incorporated in the system shown
in Fig. 1 and provides means to distinguish he-
tween code following operation of the track re-
lay, the steadily energized or the deenergized
condition of the relay. In the system shown in
Hig. 2 the relay Cl{FSD detects code following
operation of the track relay and controls the cir-
cuit for supplying steady uncoded energy to the
rails of the section in the rear, while the relay
CHIFSE detects the deenergized condition of the
track relay and controls the circuits for supply-
ing energy to the windings of the interlocking
relays.

Although I have herein shown and described
only one form of railway traffic controlling ap-
paratus together with one modification thereof
embodying my invention, it is understood that
varicus changes and modifications may he made
therein within the scope of the appended claims
without departing from the spirit and scope of
my invention.

Having thus described my invention, what I
claim is:

1. In combination, a stretch of railroad track
having a pair of track rails having insulated
joints therein to divide the track stretch into a
plurality of successive track sections including
a forward, an intermediate and a rearward track
section, said track stretch including a first high-
way intersection located adjacent the rear of the
forward section and a second highway intersec-
tion located adjacent the rear of the intermedi-
ate section, a first crossing signal protecting the
first intersection and a second crossing signsl
protecting the second intersection, a first control
relay operative when and only when energized to
meintain the first crossing signal inactive, a sec-
ond control relay operative when and only when
energized to maintain the second crossing signal
inactive, each of said track sections having a
code following track relay having a winding re-
ceiving energy from . the rails of said section,
mezans governed by traffic conditions in advance
of the forward section for supplying coded en-
ergy to the rails of said forward section, the
track relays for the forward and intermediate
sections each having associated therewith means
operative when said relay is responding to coded
energy to supply to the rails of the adjacent sec-
tion in the rear energy of the same code fre-
quency as is supplied to said track relay, means
operative when the forward section track relay
is not energized to supply uncoded energy to the
rails of the intermediate section, means opera-
tive when and only when the intermediate sec-
tion track relay is responding to coded or uncoded
energy to supply energy to the first control re-
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1ay, & supply circuit for supplying uincoded energy
to the rails of the rearward section, means re-
sponsive to code following operation of the in-
termediate section track relay for interrupting
said supply circuit, and means operative when
and only when the rearward section track relay
is responding to coded or uncoded energy to sup-
ply energy to the second control relay.

2. In combination, & stretch of railroad track
having a pair of track rails having insulated
joints therein to divide the track stretch into a
plurality of successive track sections including a
forward, an intermediate and a rearward track
section, said track stretch including a first high-
way intersection located adjacent the rear of the
forward section and a second highway intersec-
tion located adjacent the rear of the interniediate
section, a first crossing signal protecting the first
intersection and a second crossing signal pro-
tecting the second intersection, a first control
relay operative when and only when energized o
maintain the first crossing signal inactive, a sec-
ond control relay operative when and only when
energized to maintain the sécond crossing signal
inactive, each of said track sections having a code
following track relay having a winding receiving
energy from the rails of $aid.section, means gov-
erned by traffic conditions in advance of the for-
ward section Tor supplying coded energy to the
‘rails of said forward section, a ‘supply circuit
through which energy is supplied to the rails of
the intermediate section; the forward section
track relay being operative when energized to in-
terrupt said supply circuit, whereby on the supply

of coded energy to said forward. section track:

relay energy of the same code frequency is sup-
plied to the rails of the intermediate section and

when energy is not supplied to said forward sec-.

tion track relay uncoded energy is supplied to the

rails of the intermediate section, means opera-:*

tive when and only when the infermediate sec-
tion track relay is supplied with coded or uincoded
energy to supply energy to the first control relay,
a circuit for supplying -uncoded energy to the

rails of the rearward section, means operative.

when the intermediate section track relay is sup-
plied with coded energy to interrupt said last-
named circuit and to supply:to the rails of the
rearward section coded energy of the same code

frequency as is supplied to said intermediate sec- .

tion track relay, and means operative when and
only when the rearward, section track relay is
supplied with coded or uncoded -energy for: sup-
plying energy to the sedond control relay.

3. Tn. combinasion, a stretch of railroad track::

having a pair .of track rails having insulated
joints therein to divide the track stretch into a
plurality of successive track sections including a
forward, an intermediate and a rearward section,

said track stretch including-a firsf highway inter-.

_section located -adjacent. the rear -of the inter-
mediate section and a second highway intersec~
tion located adjacent the rear of the forward sec-
tion, a first crossing signal protecting the first

intersection and a second crossing signal protect-:.

ing the second intersection, a first control relay
controlling the first crossing signal, a.second con-
trol relay controlling the second crossing signal,
each of said control relays being operative when
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ated crossing signal inactive, each of said track
sections having a code following track relay hav-
ing a winding receiving -energy irom the rails of
the said section, means governed by traffic con-
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ditipns in advance of the forward section for sup-
plylpg coded energy to the rails of said forward
section; the track relays for the forward and in-
te_rmediate sections each having associated there-
-vg1th means responsive to code following opera-
tglon of such relay to supply to the rails of the ad~
Jacent section in the rear energy of the same
code frequency as is supplied to such track relay
whereby when the track stretch is vacant energs;
of the same code frequency is supplied to the rails
of the rearward section as is supplied to the rails
of the forward section, the forward section track
r?lay having associated therewith means opera-
tive when said relay is not energized to supply
uncoded energy to the rails of the intermediate
section, a supply circuit for supplying uncoded
energy to the rails of the rearward section, means

responsive to code following operation of the in-

tel.vmediate.section track relay for interrupting
said supply circuit, whereby when either the for-
ward or intermediate section is occupied uncoded
energy is supplied to the rails of the sections in
the rear, means responsive to the supply of coded
or uncoded energy to the track relay of the rear-
ward section for supplying energy to the second
control relay, and means responsive to the supply
of coded or uncoded energy to the track relay
of the intermediate section for supplying energy
to the first control relay.
4..‘In combination, a stretch of railroad track
l.qavmg a pair of track rails having insulated
joints therein to divide the track stretch into a
plurality of successive track sections including a
forward, an intermediate and a rearward section,

_said track stretch including a first highway inter-

section located adjacent the rear of the forward
secf;ion and a second highway intersection located
adjacent the rear of the intermediate section, a
ﬁrst. crossing signal protecting the first inter-
section, a second crossing signal protecting the
second intersection, a first interlocking relay con-
trolling the first crossing signal and a second in-
tgrlocking relay controlling the second crossing
SIg'nal,, each of said interlocking- relays having a
pair of windings and being operative on deener-
gization of either of said windings to initiate op-
eration of the associated crossing signal, means
governed by trafiic conditions in advance of said
forward section for selectively supplying to the

-rails of the forward section energy coded at one

of a plurality of different frequencies, each of said
track sections having a code following track re-
lay having a winding receiving energy from the
rails of the said section, means associated with
the rearward section track relay and operative
when said relay is supplied with coded or uncoded
energy to supply energy to one winding of the

-second interlocking relay, means associated with

tpe intermediate section track relay and opera-
tive when' said relay is supplied with coded or
ux}coded energy to supply energy to the other
winding of the second interlocking relay and to
one: winding of the first interlocking relay, and
means associated with the forward section track
re}ay and operative when said relay is supplied
with coded energy to supply energy to the other

. winding of the first interlocking relay, the track

relays of the forward and intermediate sections .
each having associated therewith means opera-
tive when said relay is supplied with coded ener-
gy to supply energy of the same code frequency

-to the rails of the adjacent section in the rear,

the !;ra"ck relay of the forward section being op-
erative when deenergized to establish & circuit to
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supply uncoded energy to the rails of- the inter=
mediate section, the track relay of the intermedi-
ate section being operative when deenergized or
when supplied with uncoded energy to establish a
circuit to supply uncoded energy to the rails of
the rearward section.

. 5. In combination, a stretch of railroad-track
having a pair of track rails divided by insulated
joints into successive track sections, the rails
of one of said sections being divided by insulated
joints into a plurality of subsections including a
forward, an intermediate and a rearward sub-
‘section, said track section including a first high-
way. intersection: located adjacent the rear of the
forward subsection and a'second highway inter-
section. located adjacent the rear of the inter-
mediate subsection, a. first crossing signal pro-
tecting the first intersection, a second crossing
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signal protecting the second intersection, a first .

control.relay controlling the first crossing signal,
a. second control relay controlling the second
cressing signal,.each of said control relays being
operative when .energized to maintain- the asso-
ciated: crossing. signal inactive,. means governed
by traffic conditions in advance of said one- sec-
tion: for selectively supplying to the track rails
of: the forward subsection coded energy -period-
ically interrupted at either of a plurality of differ-
ent code frequencies, each of said subsections hav-
ing a code following track relay having a wind-
ing receiving energy from the rails of the asso-
ciated subsection, the track relays of the forward
and intermediate subsections each being operative
when supplied with coded energy to effect the
-supply of coded energy of the same code fre-
quency. to the rails of the adjacent subsection in
the rear, whereby when said section- is vacant
energy of the same code frequency is supplied to
the rearward subsection track relay as is supplied
to the rails of the forward subsection, a signal
capable of displaying a plurality of different in~
dications and governing traffic in said one track
section, the rearward subsection track. relay be-
ing adapted to have associated therewith means
operative when said rearward subsection track re-
Jay is not supplied with energy or is supplied
with uncoded ensrgy to condition said- signal to
display its most restrictive indication, said means
being selectively responsive to  the supply of
coded energy of different frequencies to said track
relay to condition said signal to display one or
another of  its less restrictive indications, the
track relay of the forward subsection being oper-
ative when. deenergized to effect the supply of
uncoded energy to the rails of the intermediate
subsection, the track relay of the intermediate
subsection being operative when deenergized or
when steadily energized to effect the supply of
-uncoded energy to the rails of the rearward sub-
section, said intermediate section track relay
being operative when. supplied with either coded
or. uncoded energy to supply energy to the first
control relay, the rearward subsection track re-
lay being . operative when supplied with either
. coded or uncoded energy to supply energy to the
second control relay.

6. In a coded railway signaling system, in com-
bination, a .stretch of railroad track divided by

insulated joints into successive track sections, the.

.rails of one of said sections being divided by in-
sulated joints into a plurality of subsections in-
cluding a forward, an intermediate and a rear-

_ward subsection, said track section including a
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‘highway intersection located: adJacent the rear of
the intermediate subsection; a crossing signalpro-
tecting said 1ntersect10n a control relay con-
trolling said crossing ‘signal; said- relay being
operative when energized to maintain said cross-
ing ~sighal inactive; means: governed: by traffic
conditions' in- advance of said track section for
supplying coded’ energy to-the rails of said for-
ward subsection, each of said subsections having
a code following track relay having a winding
Tecelving energy from the rails of the associated
subsection; the- track relays of the forward and
intermediate subsections: each being operative
when supplied’ with coded energy to effect the
supply of coded: erergy of the same code fre-
quency to-the rails of the adjacent subsection in
therear, whereby when‘the track section is vacant
energy of the same' code’ frequency is supplied to
the-rearward subsection track relay as is supplied
to the rails-of the forward subsection, means oper-
ative wheii' the track relay of the forward sub-
section is'not' erergized to supply uncoded energy
to the rails of the intermediate subsection, means
operatwe Wwhen' the track’'relay of the intermedi-
ate sub.,ecmon is’ deenergized or is steadily ener-
gized toeffect the supply of uncoded energy to the
rails of the rearward subsection, and means-oper-
ative when' the track relay of the rearward sub-
section is supplied” with- either coded or uncoded
energy to-supply energy to’ said control relay.

7. In a coded railway signaling system, in com-
binatiom; a stretch-of: railroad track divided by
insulated-joints into'successive track sections, the
rails of ‘one of said sections being- divided by in-
sulated joints-into a plurality of subsections in-
cluding a forward, an intermediate and a rear-
ward subsection, said track section including a
highway intersection: located adjacent the rear of
the'intermediate subsection; a crossing signal pro-
tecting said: intersection, 4 control relay con-
trolling said’ crossing sxgnal said relay being oper-
ative when energized to' maintain sdid crossing
signal inactive, medns-governed by traffic condi-
tions'in advance of said track section for supply-
ing coded energy to-the rails of said forward sub-
section, each of said subsections having a code

‘following track relay having a winding receiving

energy from the raﬂs of ‘the associated subsection,
the' track relays of the forward and intermediate
subsections- éach being- operative when supplied
with: coded energy to effect the supply of coded
energy of the same code frequency to the rails
of the adjacent subsection in: the rear, whereby
when' the track-section is vacant energy of the
same code frequency is supplied- to' the rearward
subsectioni track relay-as is supplied-to the rails of
the forward subsection, means operative when the
track relay of the forward subsection is not ener-
gized to supply uncoded energy to the rails of
the intermediate subsection, an auxiliary relay
associated with thetrack reldy for the intermedi-
ate subsection; said  auxiliary reélay being oper-
ative when' deenergized: to establish a circuit to
supply uncodeéd-energy to the-rails of said rear-
ward subsectlon means responsive to code fol-
lowing - operatlon ‘of said - intérmediate subsec-
tion-track relay for supplying energy to said auxil-
iary relay, and means operative on the-supply of
either codéd.or uncoded. energy. to the rearward
subsection: track: relay for supplying: energy to
said control relay.
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