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My invention relates to railway signaling ap 
paratts and particularly to improved means for 
indicating at an intermediate point in a track 
section equipped with coded track circuit ap 
paratus when a train enters the section. 

It has heretofore been proposed to provide for 
a Section of railway track a track circuit com 
prising a code following track relay at the en 
trance end of the track section together with 
means at the exit end of the section for supply 
ing to the track relay over the section rails im 
pulses of master code which are separated by 
intervals during which no energy is supplied. 
In addition it has been proposed to provide means 
associated with the track relay for supplying to 
the Section rails in the intervals between im 
pulses of master code, impulses of feed-backen 
crgy which operate a feed-back detector relay 
cit the exit end of the track section. - t 
Where a track section includes an intersec 

tion with a highway it is desired to provide means. 
adjacent the highway governed by occupancy of 
the track section for controlling the signals which protect the crossing. 

It is an object of this invention to provide 
improved means adapted, for use in a track 
section equipped with coded track circuit ap 
paratus for indicating at an intermediate point 
in the track section when a train enters the sec 
tion. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A further object of the invention is to provide 

improved means of the type described which op 
erates to detect entrance of a train into the track 
section at either end. * . . . . 
Another object of the invention is to provide 

means of the type described which may be em 
ployed to detect occupancy 
track section. Y 
A further object of the invention is to provide 

means of the type described which may be em 
ployed to selectively, detect occupancy of the por 
tion of a track section at either side of a high 
Way intersection. . 
Another object of the invention is to provide 45 

means of the type described which on movement 

of a portion only of a 
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vance of the highway crossing and the two de 

first insulated joint is located on one side of the 
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of a train... through the track section in either. 
direction continues operation of the crossing...sig 
nals until the train clears the intersection. 
Other objects of the invention and features of 

novelty will be apparent from the following de 
Scription taken in connection with the accom 
panying drawing. . . . : '...' 

It shall describe two forms of coded track cir 
cuit apparatus embodying my invention and shall: 
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claims, 

joining track sections: by insulated joints 3: 

then point out the novel features thereof 
In practicing my invention I provide means at 

the exit end of a track section for supplying to 
... the section rails impulses of master code to op 
erate the code following track relay at the en 
trance end of the track section, while the track 
relay has associated therewith means for sup 
plying impulses offeed-back energy to the sec 
tion rails in the intervals between the impulses 
of master code, to also cause energy to be sup- -, 
plied to the section rails when the track relay 
is not following code: . . . . . 
An intersection with a highway is located at 

an intermediate point in the track section and a 

highway intersection and a second insulated joint 
is located on the other side of the intersection 
and a detector relay is connected around each of 
these joints, while there is means governed by 
these detector relays for controlling the crossing 
signals for the intersection. Each of these de 
tector relays is arranged to be controlled by en 
ergy supplied from the end of the section on the 
side of the highway intersection opposite from 
that of the insulated joint around which the relay 
is connected so that on movement of a train 
through the section in either direction operation 
of the crossing signals will be continued until 
the train clears the crossing: 
In a modification of the invention only one in 

Sulated joint is provided and is located in ad 

tector relays are connected around this joint. 
In the drawing Fig. 1 is a diagram of a sec 

tion of railway track equipped with track circuit 
apparatus embodying: my invention, and : 

Fig. 2 is a diagram showing a modification 
which Imay employ. ... : :". 

Referring to Fig. 1 of the drawing there is 
shown therein a section of railway track having: 
track rails and 2" over which traffic normally 
moves in the direction indicated by the arrow, ". 
that is from left to right. The rails of the track 
section are separated from the rails of thead. 

A code" following track relay TR is connected 
across, the "section rails at the entrance rend of: 
the section, while; this relay is operated by master 
code supplied over the section rails from the track, 
battery. TB at the exit end of the section: The 
supply of energy, from the track battery to the 
section rails is: controlled by a-coding relay CR 
which may be governed in aymanners well known. 
in the art by traffic conditions in the adjacent; 

  

  

  

  



section in advance. In a typical system the relay 
CR may be operated to supply energy of 75 code 
frequency to the section rails when the adjacent 
section in advance is occupied and to supply en 
ergy of 180 code frequency to the section rails 
when the adjacent section in advance is vacant. 
The track relay TR and the detector relay K 

each have associated therewith a source of direct 
current, not shown, the terminals of which are 
designated B and C in the drawing. 
The track section includes an intersection with 

a highway, while an insulated joint 5 is located 
in one of the track rails at a point on the right 
hand side of the highway crossing. A detector 
relay K has one terminal of its winding con 
nected to the track rail at one side of the in 
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sulated joint 5 while the other terminal of the 
relay winding is connected to the track rail at 
the other side of the insulated joint. The relay 
K is of the polar biased type the contacts of 
which become picked up when and only when 
energy flows through the relay winding in a par 
ticular direction, while the relay. K. controls the 

20 

to the section rails. 

supply of energy through a decoding transformer 
to a relay KP. A track rail of the track section 
has an insulated joint IT, therein at a point on 
the left-handside of the highway intersection: 
and a relav. KD has its winding connected around 
the joint 7. The relay K.D. controls a relay KDP 
while the relays. KP and KDP control the cir 
cults of an interlocking relay XR which governs 
the crossing signals XS. . . .. - - 

25. 

30: 

when the contact to of coding relay CR is 
moved to its picked-up position, the track bat 
tery is connected across the section rails with the 
positive terminal of the battery connected to track 
rail. i. Accordingly, master-code energy flows 
from the positive terminal of the battery over 
contact to of relay CR, track rail , winding of 
track relay.TR from left to right. back contact 
2 of relay. IR, track rail 2, windings of relays 

2,876,967 
track battery is cut off the track relay TR re 
leases and causes an impulse of energy to be sup 
plied from the decoding transformer DT to relay 
IR to pick up its contact momentarily and cause 
an impulse of energy to be supplied from the 
feed-back battery FB to the section rails. This 
energy flows from the positive terminal of the 
battery FB over front contact f2 of relay IR, 
through winding of relay TR from right to left, 
track rail f, back contactio of relay CR, track 
rail 2, windings of relays K and KD. from right 
to left, and track rail 2 to the negative terminal 
of the battery FB. The energy supplied from 
battery FB flows through the windings of relays 
TR and KD in the wrong direction to pick up 
the relay contacts so the contacts of these relays 
remain released at this time. The energy sup 
plied from the battery FB flows through the wind 
ing of relay K in the right direction to pick up 
its contacts so the contacts of relay K pick up 
on the supply of an impulse of feed-back energy 

... Accordingly, as long as the 
section is vacant the track relay. TR and the 
detector-relay. KD are operated by master code 
supplied over the section rails, while the relay 
K is operated by feed-back energy supplied over 
the section rails. : 
As a result of code following operation of the 

track relay TR energy is supplied through the de 
coding transformer DT to relays H and IR and 
the contacts of relay H are maintained picked up, 
while relay IR operates to supply impulses of 
feed-back energy to the section rails. The relay 
H may be employed in the well-known manner to: 

35; 
control the supply of coded energy to the rails 

40. 

KD, and K from left to right, and track rail-2 
to the negative terminal of the battery. TB. . . . . 
The track relay TR is of the polar biased type. 

the contact of which picks up when and only 45 
when energy flows: through the relay winding . . . 

: in a particular direction, while the track; relay 
is connected in the track circuit, so that its con 
tact picks up when energy flows through the relay. 
winding from left to right which is the direction, 
in which energy from the track battery flows 
through the winding of the track relay. . . . . similarly, the relay KD is of the polar biased 
type and is connected with the track rails in such 
manner that the relay contact picks up when 
energy flows through the relay winding from left 

50. 

to right, which is the direction in which energy. 
from the track battery flows 
of this relay. : . . . . . . 

The relay K is also of the polar biased type 
and is connected in the track circuit in such man 
ner, that, the relay contacts pick up only when 

through the winding 
60 

energy flows through the relay winding from right 
to left. Accordingly, when contact to of relay 
CR picks up to cause energy to be supplied from 
the track battery.to the section rails energy flows : 
through the windings of relays TR. KD and K. 
while this energy will pick up the contacts of 
relays TR and KD, but will not pick up the con 
tacts of relay K. .. 
on movement of the contact of relay CR to its 

released position. the supply of energy from the 
track battery to the section rails is cut off, while 
contact fo establishes connection between the sec 

70 longing the picked-up periods of the contacts of 

VV u utu witti u v Sv- its 
tion rails, when the supply of energy from the . . . 

control the signal for the track section and to 
Of 

the adjacent section in the rear. . . . . . . . . 
- As a result of code following operation of relay 
K energy is supplied through the decoding trans 
former KT to relay KP to maintain the contacts 
of relay KP picked up and establish the circuit 
of winding 20 of relay XR. In addition, on pick 
ing up of the relay K a contact 4 of the relay 
establishes a circuit to supply animpulse of energy 
from a secondary winding of transformer KT to 
a local winding of relay K. The various parts 
of the apparatus are arranged so that the energy 
supplied from the transformer KT to relay K is 
of the same polarity as the energy supplied from 

, the feed-back battery to the track winding of the 
relay and aids the energy supplied to the track 
winding of the relay to maintain the relay con 
tacts picked up. The energy supplied from the . . 
transformer KT to the relay K. prolongs the 
picked-up periods of the relay enough to insure 
that sufficient energy is supplied from trans 
former-KT to relay KP even though the impulses: 
of feed-back energy are relatively short. '. 
On code following operation of relay KD energy 

is supplied through transformer KDT to relay 
KDP. and its contacts are picked up to establish 
the circuit of winding 23 of relay XR and as both 
windings of relay XR are energized the supply 
of energy to the crossing signals XS is inter 
rupted and these signals are not operating. As 
the relay. KID is operated by master code in 
pulses, and as these impulses are substantially 
as long as the “off” intervals between code im 
pulses, it is unnecessary to provide means for pro 

relay K.D. - 
When the contact O. of coding relay. CR is 

picked up it connects the track battery TB across 
the section rails, and when the section is vacant 
this energy feeds over the section rails and 
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through the winding of relay K and picks up re 
layS, TR and KD. Gon...movement of the con 
tact ?o of coding. relay. CR to its released posi: 
tion, the supply of energy from the track battery: 
is cut. off and relays. TR and KD release. One 
release of relay. TR and the relay IR is picked: 
up momentarily to supply energy, from the bat 
tery:FB to the section rails. This energy picks: 
up the contacts of relay K. 

Accordingly, when the section is vacant relays: 
TR, and KD are operated by the master code im 
pulses, while relay K is operated by the feed 
back impulses: As track relay TR, follows code 
relay. His picked up and connects...relay IR to 
a secondary winding of the decoding transformer 
DT, while as a result of code, following: operation: 
of relays K and KD the relays KP and KDP are 
picked up and establish;the circuits of the Winds 
ings of the interlocking relay. XR to prevent op 
eration of the crossing signals XS. . 
When a train moving in the normal direction of 

traffic enters the track section the track relay TR 
is shunted and ceases to follow code so relay. H 
releases and transfers control of relay IR to a . 
coding device. CT so that, relay. IR continues to , 
operate to supply impulses of feed-back energy 
to the section rails. However, because of pres 
ence of the train in the track section, the energy 
supplied from the feed-back battery to the section 
rails is prevented from reaching the relay. Kso it 
ceases to follow code and relay KP releases and 
interrupts the circuit of winding 20 of relay XR 
with the result that contact 2 releases and estab 
lishes the circuit of the crossing signals XS and 
they operate to warn users of the highway of the 
approach of a train. At this time relay KD con 
tinues to be operated by master code supplied to 
the section rails so relay. KDP is: picked up and 
maintains the circuit of the winding 23 of 
relay XR. ... . . . 
When the train advances beyond joint relay 

KD is shunted and ceases to be operated by lim 
pulses of master code so relay KDP releases and 
interrupts the circuit of winding 23 of relay XR, 
but because of the internal construction of the 

ate:relay Kitokeep relay, KP-picked up. In addi 
tion, the master code: supplied; over the: section. 
rails.; after the section is vacated: operates relay, 
KD so that relay KDP. picks up, and establishes 

5. the circuit of the winding:23 of relay.XR and the 
equipment is now in its normal condition...: 

lity. 

20. 

23 

The:apparatus: shown in Fig. 14 also operatestos 
provide the desired; control of the crossing, sig 
nals. XS on movement of a train through the 
track section in the reverse of the:normal direc 
tion. . . . . . . 
When a train moving from right to left enters. 

the track section"the supply of master-code from 
the track battery over the:section rails is cut. off 
and relays TR and KD cease to operate so energy. 
is no: longer supplied a to relays H. and KEDP and 
their contacts release: , Gn release of relay. Hi 
control of relay IR is transferred from the decod 
ing transformer DT to the coding device. CT. and 
the relay, IR is operated to supply impulses of, 
feed-back energy, from the battery.FB to the sec 
tion rails and this energy operates the relay K. 
so that energy is supplied through the trans 
former KT to relay KP to keep its contacts picked 
up. The relay KP is enough slower in releasing 
than the relay H. to remain picked up at these: 
times until after relay H releases and causes relay 
IR to be operated by the coding: device: CT. As : 
relay KP remains picked up at this time it main 
tains, the circuit of the winding 20s of relay: XR. 
and prevents release; of contact. 2 of relay XR. 
On release of relay KDP the circuit of the wind 

ing:23 of relay."XR is interrupted and contact. 24. 

4f). 

relay the contact 24 is prevented from moving all 
of the way to its released position. 
When the train advances far enough in the 

track section for the rear of the train to be 
located in advance of insulated joint 5; at which 
time the train will have cleared the intersection, 
feed-back energy supplied to the section rails as a 
result of Operation of relay IR by the coding 
device CT will flow through the winding of relay. 
K and operate it so that relay. KP is picked up to 
establish the circuit of winding 20 of relay XR 
and pick up contact 2 to discontinue operation 
of the crossing signals XS. 
The feed-back. energy supplied to the section. 

rails at this time flows through the winding of 
relay KD, but is of the wrong polarity to operate 
the relay so its contacts remain released and relay 
KDP remains released. s' . . . : 
When the train vacates the section master code 

energy supplied from the track battery to the 
track rails feeds to the track relay during a re 
leased period of relay IR and picks up the track 
relay so that energy is supplied through the de 

60. 

65, 

coding transformer DT to relay Hand it picks up 
to transfer control of relay IR from coding device 
CT to the decoding transformer DT. Thereafter 
the relay IR operates in the usual manner to sup 

O 

ply impulses of feed-back energy to the section 
rails in the interval between impulses of master 
code, and these impulses of feed-back code oper 75 

releases to initiate operation of the crossing: 
signals XS. 
When the train advances beyond insulated joint 

5 the relay. Kisshunted with respect to energy. 
supplied from battery, FBlso the relay.K.ceases to 
follow code; and relay KP releases and interrupts 
the circuit of the winding 20 of relay, XR. How 
ever, because of the internal construction of the 
relay:XR contact2 is prevented from moving to 
its released position as contact. 24 is already 
released. 
When the rear of the train advances beyond in 

sulated joint 7, at which time the train will have 
cleared the highway, intersection, impulses of 
master' code energy from the track battery. TB 
feed to relay KD. and operate it so that energy is. 
supplied through transformer KDT to relay KDP 
and the contact of relay KDP picks up to establish 
the circuit of winding 23 of relay XR. Accord 
ingly, contact. 24 of relay XR picks up to discon 
tinue operation of the crossing signals XS, while 
contact 2 continues to be prevented from moving: 
to its released position. . . . . W 
When the train vacates the track section mas 

ter code feeds to the track relay TR during a 
released period of the contact of relay IR and 
picks up the track relay TR so that energy is sup 
plied to relay H to pickup its contacts and trans 
fer control of relay IR from the coding device CT 
to the decoding transformer DT. After the train 
vacates the track section energy supplied from 
the battery FB feeds to the relay K and operates . 
it so that relay KP picks up and establishes the 
circuit" of the winding 20 of relay XR and the 
equipment is again in its normal condition. 
From the foregoing it will be seen that the ap 

paratus shown in Fig.1' operates to provide the 
desired control of the crossing signals on move 
ment of a train through the track section in either 
direction. Furthermore, the apparatus shown in. 
Fig. 1 operates on movement of a train in either 
direction through the track section to continues 

  



operation o . . . 

| clears the highway intersection. 

4. 

of the crossing signals until the train 
In some situations on movement of a train through the track section in the reverse of the 

normal direction it is not required to maintain 
operation of the crossing signals until the train 
clears the highway intersection. Where this 
method of control of the crossing signals is ade 
quate the equipment may be arranged as shown 
in Fig. 2. Referring to this figure of the drawing 
the relays K and KD are connected in series 
around the joint 5 which is located in advance 
of the highway intersection. The equipment is 
otherwise the same as that shown in Fig. 1 of the 
drawing. . . . . . . . . . . . . . . . . . . . . . . . . 
Although I have illustrated and described two 

forms of coded track circuit apparatus embody-, ... 
ing my invention, it is understood that various 
changes and modifications may be made therein 
within the scope of the appended claims without 
departing from the spirit and scope of my in 
vention. . . . . : . . . 

: Having thus described my invention, what I 
claimis:. . . . . . . . . . . . 

1. In a coded railway signaling system, incom, 
bination, a section of railway track through which 
traffic normally moves in a given direction, said 

5 

O 
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track section having a first and a second track 
rail and including at an intermediate point in the 
section an intersection with a highway, a crossing 
signal at said intersection, a coding device at the 
exit end of the section having a contact continu 
ously actuated between a first position in which 
it establishes connection between the section rails: 
and a second position in which it connects a first 
source of energy across the section rails with the 
positive terminal of said source connected to said 
first track rail, a code following track relay at the 
entrance, end of said track sections operated by 
energy supplied over the section rails from Said 
first source, means associated with the track re 
lay for connecting across the track rails in the 
intervals during which the coding device contact, 
is in its first position a second source of energy 
With the positive terminal of Said. Source. Con 
nected to said first track rail, a first detector re 
lay having its winding connected in series with 
one track rail of said track section at a point in 
said section on the side of the highway intersec 
tion adjacent the track relay, a second detector; 

l. 30 
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tion in which it establishes connection between 
the section rails and a second position in which 
it connects a first source of energy across the 
section rails with the positive terminal of said 
Source connected to said first track rail, a code. 
following, track relay at the entrance end of said 
track section operated by energy supplied over. 
the section rails from said first source, means as 
sociated with the track relay for connecting 
across the track rails in the intervals during 
which the coding device contactis in its first posi 
tion a Second source of energy with the positive 
terminal of said source connected to said first 
track rail, a first and a second detector relay each 
having a winding connected in series with a track. 
rail of said track section at a point in said section 
adjacent said highway intersection, each of said 
detector relays having a contact which is moved 
from a first to a second position when and only. 
when energy flows through the relay winding in 
a particular direction, said detector relays being 
arranged so that energy from said first source 
flows through the winding of the first detector re 
lay in said particular direction and so that energy 
from said second source flows through the wind 
ing of the Second detector relay in said particular 
direction, and means governed by said first and 
Second detector relays 
ing signal. : : , , 

3. In a coded railway signaling system, in com 
bination, a section of railway track through 
which traffic normally moves in a given direction, 
Said track Section having a first and a second 
track rail and including at an intermediate point 
in the Section an intersection with a highway, a 
crossing signal at said intersection, a coding de 
vice at the exit end of the section having a con 
tact. continuously actuated between a first posi-. 
tion in which it establishes connection between 
the section rails and a second position in which 
it connects a first source of energy across the 
Section rails with the positive terminal of said. 
source connected to said first track rail, a code: 
following track relay at the entrance end of said 
track section operated by energy supplied over. 
the section rails from said first source, means. 

and governing Said cross 

operative when said track relay is responding to 

50 

relay having its winding connected in series with 
one track rail of said track section at a point in 
said section on the side of said highway inter 
section remote from the track relay, each of Said : 
detector relays, having a contact which is moved. 
from a first to a second position when and only 
when energy flows through the relay winding in 
a particular direction, said detector relays being 
arranged so that energy from Said first source. 
flows through the winding of the first detector 
relay in said particular direction and so that en 
ergy from said second source flows through the 
winding of the second detector relay in said par 
ticular direction, and means governed by said. 
first and second control relays and controlling 
Said crossing signal. . . . . . . . . . . 

2. In a coded railway signaling system, in com 
is bination, a section of railway track through which 

55. 
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traffic normally moves in a given direction, said 
track section having a first and a second track 
rail and including at an intermediate point in 
the section an intersections with a highway, a . 

70 

crossing signal at Said intersection, a coding de 
vice at the exit end of the section having a con 
tact continuously actuated between a first posi- 75 

coded energy to connect across the track rails. 
during the released periods of the track relay a 
Second source of energy with the positive ter. 
minal of said source connected to said first track 
rail, means operative when said track relay is 
not responding to coded energy to recurrently 
connect said second source of energy across the 
track rails with the positive terminal of said 
source connected to said first track rail, a first 
detector relay having its winding connected in 
series with one track rail of said track section at 
a point in said section on the side of the highway 
intersection adjacent the track relay, a second 
detector relay having its winding connected in 
series with one track rail of said track section at 
a point in said section on the side of said high 
way intersection remote from the track relay, 
each of said detector relays having a contact 
which is moved from a first to a second position. 
when and only when energy flows through the 
relay winding in a particular direction, said, de 
tector relays being arranged so that energy from; 
said first source flows through the winding of 
the first detector relay in said particular direc 
tion and so that energy from said second source: 
flows through the winding of said second de 
tector relay in said particular direction, and 4. 
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means governed by said first and second detector 
relays and controlling said crossing signal. 

4. In a coded railway signaling System, in 
combination, a section of railway track through 
which traffic normally moves in a given direction, 
said track section having a first and a second 
track rail and including at an intermediate point 
in the Section an intersection with a highway, a 
CrOSSing signal at said intersection, a coding de 
vice at the exit end of the section having a con 
tact continuously actuated between a first posi 
tion in which it establishes connection between 
the section rails and a second position in which 
it connects a first Source of energy across the Sec 
tion rails with the positive terminal of said source 
connected to said first track rail, a code follow 
ing track relay at the entrance end of Said track 
Section operated by energy supplied over the Sec 
tion rails from said first Source, means Operative 
when said track relay is responding to coded 
energy to connect across the track rails during 
the released periods of the track relay a second 
source of energy with the positive terminal of 

5 

0. 
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5 
said source connected to said first track rail, 
means operative when said track relay is not 
responding to coded energy to recurrently Con 
nect said second Source of energy across the 
track rails with the positive terminal of said 
source connected to said first track rail, a first 
and a second detector relay each having a wind 
ing connected in Series with a track rail of said 
track section at a point in said section adjacent 
said highway intersection, each of said detector 
relays having a contact which is moved from , a 
first to a second position when and only when 
energy flows through the relay winding in a par 
ticular direction, said detector relays being ar 
ranged so that energy from said first source 
flows through the winding of said first detector 
relay in said particular direction and so that 
energy from said second source flows through 
the winding of said second detector relay in said 
particular direction, and means governed by said 
first and second detector relays and controlling 
said crossing signal. 

- ARTHUR, L, JEROME. 
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